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1.1 INTRODUCTION

1.1.1 Project Background

SECTION 1
PROJECT DESCRIPTION
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.Naval Surface Warfare Center (NSWC) Crane Division, is located in southwestern
Indiana and provides support for equipment, shipboard weapons systems, and
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAAA),
including production and renovation of conventional ammunition, storage, shipment,
and demilitarization and disposal of conventional ammunition.

Promulgation of the U.S. EPA's Resource Conservation and Recovery Act (RCRA)
hazardous waste regulatory program provided the impetus to identify and control
environmental contamination from past practices at NSWC Crane. Corrective action
programs established as part of the RCRA Hazardous and Solid Waste Amendments
(HSWA) required NSWC Crane to address past releases of hazardous waste or
hazardous constituents at selected Solid Waste Management Units (SWMUs).

• Following promulgation of the U.S. EPA's RCRA hazardous waste regulatory program,
NSWC Crane filed notification and application to operate as a treatment, storage and
disposal (TSD) facility in October 1980. Interim status was granted, subject to
operating requirements and applicable technical standards found in Title 40 Code of
Federal Regulations, Part 265 (40 CFR 265).

-.

In April 1981, the Navy implemented the Navy Assessment and Control of Installation
Pollutants (NACIP), subsequently known as the Installation Restoration Program (IRP).
The purpose of the NSWC Crane IRP was to identify and control environmental
contamination from past practices. As part of the IRP, an Initial Assessment Study
(lAS) was conducted in April and May 1981, by a team from the Naval Energy and
Environmental Support Activity (NEESA), the Ordnance Environmental Support Office
(OESO), and the Army Corps of Engineers (ACOE). Based on information from
historical records, aerial photographs, field inspections and personnel interviews, the
lAS identified seventeen potentially impacted sites at NSWC Crane. Fourteen of the
seventeen sites were recommended for confirmation studies to' include sampling and
monitoring.

Pursuant to RCRA regulations and the IRP, hydrogeologic investigations, including
ground water monitoring, were initiated at ten sites in 1981. Eight of these ten sites
were later identified as warranting further investigation in the lAS. In November 1984,
the Naval Facilities Engineering Command - Northern Division (NORTHDIV) placed the
Hazardous Material Technical Center (HMTC) under contract to perform confirmation
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•

Corrective action programs established as part of the RCRA HSWA required NSWC
Crane to address past releases of hazardous waste or hazardous constituents at the
SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management
Report to the U.S. EPA in January 1985. The report listed the lAS-identified hazardous
waste sites as SWMUs. Following the Hazardous Waste Management Report, a RCRA
Facility Assessment was conducted to characterize the potential for releases of
hazardous waste or constituents from 100 SWMUs.

On December 23, 1989, the U.S. EPA issued the federal portion of the Final RCRA
Permit for NSWC Crane to the US Navy and issued the permit renewal for a period of
five years on July 31, 1995. This permit contains both the Federal Permit Conditions
and State Permit Conditions, which were issued separately by the State of Indiana
RCRA program. This permit established the HSWA Corrective Action Requirements
and Compliance Schedules obligating the US Navy to perform RCRA Facility
Investigations (RFls) at 30 SWMUs, conduct Corrective Measures Studies (CMSs) and
implement corrective measures if needed.

The RCRA Permit for NSWC Crane requires that RFI Phase I Environmental Monitoring
Reports (EMRs) be submitted from many of the SWMUs at NSWC Crane. The purpose
of the EMR is to identify and assess IRP Corrective Action SWMUs posing potential
threat to human health or the environment due to contamination from past hazardous
material operations. The EMRs for SWMUs #12/14 (Mine Fill A) and #13/14 (Mine Fill
B) were completed in August 1992 (Halliburton NUS, 1992). A RFI for SWMU-1 0/15
(Rockeye Munitions Facility) was completed in July 1992 (ACOE, 1992a) and the RFls
for SWMU-03/1 0 (Ammunition Burning Ground) were completed in November 1992
(ACOE, 1992b) and September 1995 (ACOE, 1995).

In 1993, the U.S. Navy shifted emphasis from site investigations to actual cleanup
activities. As a result of this decision, and to reduce or eliminate the potential for
contaminant migration, NSWC Crane evaluated its 31 SWMUs to determine which ones
would be amenable to accelerated cleanup actions, otherwise known as Interim
Measures (1M). NSWC Crane submitted a proposal to the U.S. EPA to conduct 1M
cleanup actions at selected SWMUs. Four of those SWMUs have been identified for 1M
cleanup due to explosives contaminants in the soils and a fifth SWMU identified as the
facility for treatment of the affected soil. Those SWMUs are as follows:

•
•
•
•
•
•

SWMU-03/10, Ammunition Burning Ground (ABG)
SyvMU-10/15, Rockeye Munitions Facility (Rockeye)
SWMU-12/14, Mine Fill A·
SWMU-13/14, Mine Fill B
SWMU-33/00, Bioremediation Facility
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• The Department of Defense (DOb) has successfiJlly utilized bioremediation, or
composting, to treat explosives-contaminated soil since 1982. Bioremediation has
proven to be successful at other sites having explosive-contaminated materials
(Weston, 1993). Explosive contaminants in soils and sludges that have been
successfully degraded by composting include: trinitrotoluene (TNT); hexahydro-1,3,5,
trinitro-1 ,3,5,-triazine (RDX); octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-tetrazocine (HMX);
methyl-2,4,6-trinitropheylnitramine (Tetryl); and nitrocellulose (U.S. EPA, 1993a, .
1993b). Based on this succe~s, on-site biorem·ediation was selected as the p~eferred

treatment alternative for the Interim Measures (1M) at ABG, Rockeye, Mine Fill A, and
Mine Fill B. In addition to its effectiveness in treating explosives, on-site bioremediation
involves limited transportation of contaminated soil and is less expensive that the other
treatment alternatives evaluated.

1.1.2 Scope of Work and Overall Objectives

•

••

The scope of the of 1M cleanup includes Full-Scale Operation at the Bioremediation
Facility (Biofacility), located within NSWC Crane, under the direction of the Southern
Division Naval Facilities Engineering Command (Southern Division).. Remediation
activities will be performed as specified by Delivery Order #0009, Statement Of Work
#007, under the Environmental Remedial Action Contract (ERAC) No. N62467-93-D
1106. 1M cleanup actions will be completed in compliance with State of Indiana and
U.S. EPA Region 5 guidance and requirements.

The first phase of the 1M process consisted of a pilot-scale bioremediation operation
which evaluated several mix recipes and provided lessons learned, a final recipe for
full-scale operation, and cleanup goals for treated soil. Results and discussions on the
pilot-scale operations are provided in the Pilot-Scale Completion Report (MK, 1998a).
The second phase of the 1M process is the full-scale operation for production treatment
of explOSives-contaminated soil. This QAPPdiscusses the second phase of operation,
the full-scale operation~

The primary objective of full-scale operation at the Bioremediation Facility is to reduce,
through composting, the explosive contaminant levels of affected soils to meet the
National Contingency Plan (NCP) criteria of 90% to 99% reduction of toxicity and
mobility (leachability), and to achieve human health (residential or industrial) and/or
ecological risk-based remedial goals based on disposition of soil.

Human health (residential and industrial) and ecological risk-based remedial goals have
been established using ·preliminary remedial goals and data quality levels by U.S. EPA
Region 5 (U.S. EPA, 1998). Cumulative risk, other risk scenarios, and toxicity testing
results are not considered in the U.S. EPA evaluation. These remedial goals are
presented in Tables 1-1 through 1-3. The analytical methods and analytical reporting
limits are also shown in these Tables. Method reporting limits for each of the target
constituents are provided by Southwest Laboratory of Oklahoma and Quanterra
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Environmental Services and have been evaluated by Morrison Knudsen Corporation
(MK) for acceptability for data quality.

Tables 1-4a and 1-4b provides the cleanup goals for rinse water generated after
washing the rocks at the excavation site. If the rinse water meets these cleanup levels
or non-detect levels, the rocks are determined to be acceptable for use as backfill
material; or the rocks may be triple rinsed, crushed, and sent to the Bioremediation
Facility for composting. .

Table 1-5 provides the allowable discharge limits without pretreatment, analytical
methods, and analytical reporting limits for water generated in the storm-water retention
ponds at the Biofacility.

Additional full-scale objectives include:

Figures 1-2 and 1-3 of the Full-Scale Operations Plan (MK, 1998b) provide flowcharts
describing the process flow path for decision-making of the excavation site soil and the
treated soil respectively. Similarly, Figure 1-4 of the Full-Scale Operations Plan (MK,
1998b) provides a flowchart describing the process flow path for decision-making of
decontamination of rocks.

• •

•

•

Identifying areas for full-scale excavations, with respect to chemicals of
concern at each of the SWMU sites,
Determining if soil entering the Biofacility\ is hazardous with respect to
metals 8ftd-volatile organic compounds (VOCs) and semivolatiles. Soil
·containing hazardous levels of metals-et, VOCs or semivolatiles will be
not be accepted into the Biofacility for treatment, and
Properly disposing of waste water produced (i.e. storm-water collected,
decontamination water) in compliance with NPDES permit and POTW
requirements, as· appliC?able.

Full-scale operations will include:

1. Initial characterization of soil, to determine (a) areas of excavation, (b) that
soil to be excavated and treated at the Biofacility is not hazardous with
respect to metals-et, VOCs or semivolatiles, and (c) initial explosives
concentrations in soil to be treated.

•
2. Excavation and treatment of approximately 60,000 cubic yards of soil from

ABG; approximately 18,000 cubic yards of soil from Rockeye;
approximately 11,000 cubic yards of soil from Mine Fill A; and
approximately 22,000 cubic yards of soil from Mine Fill B.



TABLE1-1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis1 (mg/kg)

M M A R
Only)

SWLiJ Quanterra(mg/kg) "",,~~~....i::,;~.,:~ ·~,~"'·;·)I."~"·.. r..l";:~":''';'''':<':'

A B B E
G

IEXPLOSIVES I
Pentaerythritrol X X X X To be determined by 8330 0.25 @5()"£50

':.:~;,,:;,,::,",C!>.•'i":\"~;"";

tetranitrate (PETN) U.S. EPA 1998

2,4,6-trinitrotoluene X X X X 15 8330 0.50 9J.?§
(TNT)

Cyclotrimethylene X X X X 4.0 8330 0.625 0:25
".~i::~"ni'~,i

trinitramine (RDX)
(Hexahydro 1,3,5 trinitro
1,3,5 triaziine)

Cyclotetremethylene X X X X 3,300 8330 1.60 Qr;~§
tetranitramine (HMX)
(Octahydro 1,3,5,7
tetranitro 1,3,5,7
tetrazocine)

Tetryl (Methyl 2,4,6 X X X X 650 8330 0.38 Qig§
trinitro phenyl nitramine)

Trinitrobenzene (TNB) X X X X 3.3 8330 0.575 9J'£.§·
1,3-Dinitrobenzene X X X X 6.5 8330 0.49 Q]?§
(DNB)

1,2DNB * * * * 26 * ~

1,4 DNB * * * * 26 * ~

Nitrobenzene (NB) X X X X 18 8330 0.26 Ql?I2
DiAitmtelueAc (DNT) * * * * 0.65 ~

{tete!}

4-Amino 2,6 X X X X 65 ** 8330 0.45 @'g§
Dinitrotolucnc
(4-Am DNT)

•

•
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS-

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis1 (mg/kg)

M M A R
" Only)

SWL Quanterra(mg/kg)
A B B E

G

2-Amino 4,6 X X X X 130 **'* 8330 0.40 0.25
Dinitrotoluene
(2-Am DNT)

2,4 DNT X X X X 130 8330 0.24 0.25

2,6-DNT X X X X 65 8330 0.39 0.25

2-nitrotoluene (2 NT) X .X X X 650 8330 0.72 0.25

3 NT X X X X 650 8330 0.50 0.25

4 NT X X X X 650 8330 0.48 0.25

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.
* =Region 9 Preliminary Remedial Goal (PRG) value.

** =Using f,6 DNT as the surrogate for toxicity potential..
*** =Using 2,4 DNT as the surrogate for toxicity potential.

NSWC Crane
Bioremediation Facility
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis' (mg/kg)
Only)

M M A R
(mg/kg)

SWL Quanterra
A B B E

G

IMETALS I
Aluminum X X X X 77,000 6010 15.0 10.0

Antimony X X 31 6010 6.0 6.0

Arsenic T T X X 0.32 7060 0.80 0.50
T T

Barium X X X X 5,300 6010 1.0 1.0
T T T T

Beryllium X X' 0.14 6010 0.5 0.2

Cadmium X X X X 38 6010 0.5 . 0.5
T T T T

Chromium (total) X X X X 210 6010 1.0 1.0
T T T T

Cobalt X X 4,600 6010 2.5 1.0

Copper X X 2,800 6010 2,5 2.0

Iron X EN-BG 6010 10.0 10.0

Lead X X X X 400 6010 10.0 5.0
T T T T

Magnesium X EN-BG 6010 50.0 50.0

Nickel X X 1,500 6010 4.0 4.0

Zinc .. X X 23,000 6010 2.0 2.0

Mercury X X X X 23 7471 0.033 0.10
T T T T

•

•
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. TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential . Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis' (mg/kg)
Only)

M M A R
(mg/kg)

SWL Quanterra
A B B E

G

Selenium T T T T 380 6010 25.0 20.0

Silver T T T T 380 6010 1.0 1.0

Manganese X 3,200 + 6010 1.0 1.0

Thallium X 6.3 ++ 6010 25.0 200

Vanadium X 540 +++ 6010 2.0 1.0

Cyanide X 1,300 ++++ 9010 0.50 0.50

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated..
EN-BG = Essential nutrient; individual sample levels must be compared to unimpacted

background levels at the site.
+= Region 9 PRG value.
++ = Average of Region 9 PRGs for Thallium compounds.
+++ = Region 9 PRG for Elemental Vanadium..
T+++ = Regiol') 9 PRG value for "Free Cyanide"; this is the remedial goal that should be compared

to the "Total Cyanide" measurement.

.~. NSWC Crane
Bioremediation Facility
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TABLE 1 - 1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (mg/kg)
Only)

M M A R
(mg/kg)

§~ ig4~tl,~~tt!
A B B E

G

IVOLATILE ORGANICS I
Dichloromethane X X X 7.8 8260 0.005 moos

"i'l,;'~';.~;;.;:";,,

(methylene chloride)

Acetone X X X 2,000 8260 0.005 g;QtQg~Q~g

Methyl ethyl ketone X X X 7,100 8260 0.005 ;Q,!'Q~,.g
(2 - butanone) T T T

Methyl isobutyl ketone X X 770 8260 0.005 9:JHQ
(4 - methyl -2-
pentanone)

Toluene X X 790 8260 0.005 moos
;:.;;n'+;;';:'>'.'i;;";';'

Xylene (total) X X X 320 8260 0.005 ,QJ'OO,,"q

Trans 1,3 X 0.25 8260 0.005 QfQQ§
dichloropropene

1,1,1 Trichloroethane X X 1,200 8260 0.005 moos
1"1:;)f,r":<:tl",..,,,~

1,1,2 Trichloroethane X X 0.65 8260 0.005 929Q§

• NSWC Crane
Bioremediation Facility
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (mg/kg)
Only)

.(mg/kg) -
M M A R SWL Quanterra
A B B E

G

1,1 Dichloroethylene X 0.07# 8260 0.005 0.005

1,2 Dichloroethylene X 35 * 8260 0.010 0.005

Trichloroethylene (TCE) X 5 # 8260 0.005 0.005

1,1,2,2 Tetrachloroethane X 0.6 # 8260 0;005 0.005
T

Vinyl Chloride X 0.03# 8260 0.005 0.010
T

Chloroethane X 1,100 ** 8260 0.005 0.010

Chloroform T X 0.03# 8260 0.005 0.005
T

Tetrachloroethylene X 11 # 8260 0.005 0.005

1,2 Dichloroethane T 0.4 # 8260 0.005 0.005

1,1 Dichloroethane T 500 ** 8260 0.005 0.005

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

*. = For mixture of cis- and trans- isomers; Region 9 PRG.
** = Region 9 PRG.

# = Soil screening level for inhalation of volatile chemical.

• NSWC Crane'
Bioremediation Facility
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis1 (mg/kg)
Only)

M M A R
(mg/kg)

SWL Quanterra
A B B E

G

[ SEMI-VOLATILE

IORGANICS

Phenanthrene X 100 .. 8270 0.33 0.33

Fluoranthene X 2,600 8270 0.33 0.33

Pyrene X 100 8270 0.33 0.33

Bis (2-ethylhexyl) X 46+ 8270 0.33 0.33
phthalate

di-n-butyl phthalate X 6,500 .. 8270 0.33 0.33

N-Nitrosodiphenylamine X 130 + 8270 0.33 0.33

Benzo (b) f1uoranthene X 0.9 + 8270 0.33 0.33

4 - Nitrophenol X NA 8270 1.60 1.60

Benzo (a) anthracene X 0.9 + 8270 0.33 0.33

Chrysene X 7" 8270 0.33 0.33

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG ='Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

.. = Region 9 PRG.
+ = Soil screening level.
.. = Using Pyrene as the surrogate for volatile PAHs which are not suspected to be human
carcinogens.

• NSWC Crane
Bioremediation Facility
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

-
NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Residential Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health '(mg/kg)

M M A R
,·Only)

SWL Quanterra(mg/kg)
A B B E

G

IPOLYCHLORINATED
IBIPHENYLS (PCBs)

Arochlor 1242 X 0.066# 8081/8082 0.033 0.050

Arochlor 1254 X 0.066# 8081/8082 0.067 0.050

Arochlor 1260 X 0.066 # 8081/8082 0.067 0.050

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

# =This is probably a single assay for PCBs; yoy cannot analyze PCBs in an old release to soil by
assuming that the PCB congener/chlorine content will be similar to the original commercial product.

• NSWC Crane
Bioremediation Facility
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TABLE 1 -1

RESIDENTIAL USE SOIL REMEDIAL GOALS,
SWMU-SPECIFIC CHEMICALS OF CONCERN,

AND ACCEPTABLE REPORTING LIMITS
NAVAL SURFACE WARFARE CENTER - CRANE

Parameter

IDIOXINS

2,3,7,8 TCDD
equivalents

SWMU 1M Residential Method of Analytical
Parameter Cleanup Goal Analysis1 Reporting Limit

Applicable To (Human Health (mg/kg)

M M A R
Only)

(mg/kg)
A B B E SWL

G

I
X 0.001 + 8290 0.00001
*

•

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
* - Dioxin Soil Sampling is limited to a proximity around solvent burning areas.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

+ = This is U.S. EPA remedial policy for residential areas (1 part per billion); However, U.S. EPA
may elect to adopt a more stringent state standard if one is available.

•• NSWC Crane
Bioremediation Facility
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TABLE 1 -1
RESIDENTIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Preliminary Exposure Scenarios and Land Use Options:

These values only address direct inhalation and ingestion.
No cummulative risk is calculated.
No agricultural crop use is allowed.
No gardening or food chain use is allowed.
No animal grazing is allowed.
No site-specific risk assessment values are calculated.
Leaching and ground water impacts at the disposal site are not addressed.
Uncontrolled use of soil is not allowed without restrictions.

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (mg/kg)
Only)

M M A R
(mg/kg)

SW~ Quanterra'
h'.":::''''';;.'''-· !'-'~"i-i'-':"';""""~";"';<""":~"'~

A B B E
G

IEXPLOSIVES I
Pentaerythritrol X X X X To be determined 8330 0.25 ~:50

!"'; ~-:;:';':';";~';",; < '~';";;:

tetranitrate (PETN) by U.S. EPA 1998

2,4,6-trinitrotoluene X X X X 64 8330 0.50 O~25
,,,,;;:::.,,;~:.;.'

(TNT)

Cyclotrimethylene X, X X X 17 8330 0.625 Qi69
trinitramine (RDX)
(Hexahydro 1,3,5 trinitro
1,3,5 triazine)

Cyclotetremethylene X X X X 34,000 8330 1.60 Q}68
tetranitramine (HMX)
(Octahydro 1,3,5,7
tetranitro 1,3,5,7
tetrazocine)

Tetryl (Methyl 2,4,6 X X X X 6,800 8330 0.38 0:25
;...,:;;.;:.;"'~"'"

trinitro phenylnitroamine)

Trinitrobenzene (TNB) X X X X 34 8330 0.575 gig!),

1,3-Dinitrobenzene X X X X 68 8330 0.49 0:25
i.:.:"~;,.,;"::i;,:,,,,

(DNB)

1,2 DNB * * * * 270 8339

1,4 mJB * * * * 270 8339

Nitrobenzene (NB)# X X X X 94 8330 0.26 0:25
l::.;::.,,~,,;;~.a

DiAitreteluer=~e (DNT) * * * * 2.8 8339

~

•

•
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

,. NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (mg/kg)
Only)

(mgikg) -

M M A R SWL Quanterra
A B B E

G

4-Amino 2,6 X X X X 680 ** 8330 0.45 0.25
Dinitrotoluene
(4-Am DNT)

2-Amino 4,6 X X X X 1,400 *** 8330 0.40 0.25
Dinitrotoluene
(2-Am DNT)

2,4 DNT X X X X 1,400 8330 0.24 0.25

2,6-DNT X X X X 680 "8330 0.39 0.25

2-nitrotoluene (2 NT) X X X X 6,800 8330 0.72 0.25

3 NT X X X X 6,800 8330 0.50 0.25

4 NT X X X X 6,800 8330 0.48 0.25

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

* =Region 9 Preliminary Remedial Goal (PRG) value.
* * =Using 2,6 DNT as the surrogate for toxicity potential.
*** =Using 2,4 DNT as the surrogate for toxicity pot~ntial.

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method of Analytical Reporting
Parameter Cleanup Goal Analysis' Limit

Applicable To (Human Health (mg/kg)

M M A R
Only)

SWL Quanterra(mg/kg)
A 8 8 E

G

IMETALS I
Aluminum X X X X 100,000 6010 15.0 10.0

Antimony X X 680 6010 6.0 6.0

Arsenic T T X X 2.4 7060 0.80 0.50
T T

Barium X X X X 100,000 6010 1.0 1.0
T T T T

Beryllium X X 1.1 6010 0.5 0.2

Cadmium X X X X 850 6010 0.5 0.5
T T T T

Chromium (total) X X X X 450 6010 1.0 1.0
T T T T

Cobalt X X 97,000 6010 2.5 1.0

Copper X X 63,000 6010 2.5 2.0

Iron X EN-B.G 6010 10.0 10.0

Lead X X X X 1,000 . 6010 10.0 5.0
T T T T

Magnesium X EN-BG 6010 50.0 50.0

Nickel X X 34,000 6010 4.0 4.0

Zinc X X 100,000 6010 2.0 2.0

Mercury X X X X 510·· 7471 0.033 0.10
T T T T

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,

-
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health . (mg/kg)

M M A R
,. Only)

SWL Quanterra(mg/kg)
A B B E

G

Selenium T T T T 8,500 6010 25.0 20.0

Silver T T T T 8,500 6010 1.0 1.0

Manganese X 43,000 * 6010 1.0 1.0

Thallium X 140 * 6010 25.0 200

Vanadium X 12,000 * 6010 2.0 1.0

Cyanide X 14,000 * 9010 0.50 0.50

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.

I T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

* =Region 9PRG.

• NSWC Crane
Bioremediation Facility
QAPP Section 1, Page 6d of 44 10105/98



•

•

TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method Analytical Reporting
. Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis1 (mg/kg)
Only)

M M A R
(mg/kg)

SVYt: QUanhH'ra
:;';\'i''';':'i;;'';.w.;;.;;' !-,.~, ";;~'~'i~;"<":",:q~i-~:, :~-:?

A B B E
G

IVOLATILE ORGANICS I
Dichloromethane X X X 18 8260 0.005 moos

~"""lf';.''!''i':;I;''

(methylene chloride)

Acetone X X X 8,800 8260 0.005 e::e4GO;020
l·\l;;;.:.x;:.::..t-,...l~mi~'··'",

Methyl ethyl ketone X X X 27,000 8260 0.005 0:0:1:0
;:,,,,,11.,,;.~,,"';,~,,"

(2 - butanone) T T T

Methyl isobutyl ketone X X 2,800 8260 0.005 9.l9P§
(4 - methyl -2-
pentanone)

Toluene X X 880 8260 0.005 moos
""::<."""';;1<;,,,;,>,;

Xylene (total) X X X 320 8260 0.005 PlQP§

Trans 1,3 X 0.55 * 8260 0.005 moos
;"':;':;;';';;.J~,,;.;;;.:.;$

dichloropropene

1,1,1 Trichloroethane X X 3,000 8260 0.005 OI005'"r.,,,,,,,,,,,,,,,,,:,:(.

1,1,2 Trichloroethane X X 1.5 8260 0.005 0,'005
I,;,.;~",:",,:,~~o.l

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method Analytical Reporting
Parameter Cleanup Goal of Limit

Applicable To (Human Health Analysis1 (mg/kg)
Only)

M M A R
(mg/kg)

SWL Quanterra
A B B E

G

1,1 Dichloroethylene X 0.08 * 8260 0.005 0.005

1,2 Dichloroethylene X 0.55 * 8260 0.010 0.005

Trichloroethylene (TCE) X 7 * 8260 0.005 0.005

1,1,2,2 Tetrachloroethane X 1.1 * 8260 0.005 0.005
T

Vinyl Chloride X 0.035 * 8260 0.005 0.010
T

Chloroethane X 1,600 * 8260 0.005 0.010

Chloroform T X 0.53 * . 8260 0.005 0.005 .
T

Tetrach loroethylene X 17 * 8260 0.005 0.005

1,2 Dichloroethane T 0.55 * 8260 0.005 0.005

1,1 Dichloroethane T 1,700 * 8260 0.005 0.005

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameterfor waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

* =Region 9 PRG.

• NSWC Crane
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method Analytical
Parameter Cleanup Goal of Reporting Limit

Applicable To (Human Health Analysis1 (mg/kg) ,
Only)

M M A R
(mg/kg)

SWL Quanterra
A B B E

G

ISEMI-VOLATILE IORGANICS

Phenanthrene X 8270 0.33 0.33

Fluoranthene X 27,000 8270 0.33 0.33

Pyrene X 100 8270 0.33 0.33

Bis (2-ethylhexyl) X 140 * 8270 0.33 0.33
phthalate

di-n-butyl phthalate X 68,000 * 8270 0.33 0.33

N-Nitrosodiphenylamine X 390 * 8270 0.33 0.33

Benzo (b) f1uoranthene X 2.6 * 8270 0.33 0.33

4 - Nitrophenol X NA 8270 1.60 1.60

Benzo (a) anthracene X 2.6 * 8270 0.33 0.33

Chrysene X 7 * 8270 0.33 0.33

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

* =Region 9 PRG.

• NSWC Crane
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TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

\ ~

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU· 1M Industrial Method of Analytical Reporting
Parameter Cleanup Goal Analysis' Limit

Applicable To (Human Health (mg/kg)

M M A ·R
Only) .

SWL Quanterra.(mg/kg) -

A B B E
G

IPOLYCHLORINATED IBIPHENYLS (PCBs)

Arochlor 1242 X 0.34# 8081/8082 0.033 0.050

Arochlor 1254 ·X 19 # 8081/8082 0.067 0.050

Arochlor 1260 X 0.34# 8081/8082 0.067 0.050

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

# =This is probably a single assay for PCBs; you cannot analyze PCBs in an old release to soil by
assuming that the PCB conger/chlorine content will be similar to .the original commercial product.

• NSWC Crane
Bioremediation Facility
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, TABLE 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Industrial Method of Analytical
Parameter Cleanup Goal , Analysis' Reporting Limit

Applicable To (Human Health (mg/kg)

" Only)
M M A R (mg/kg)
A B B E SWL

G

IDIOXINS I
2,3,7,8 TCDD X 0~005 - 0.020 + 8290 0.000001
equivalents *

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
* - Dioxin Soil Sampling is limited to a proximity around solvent burning areas.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

+ = This is U.S. EPA remedial policy for industrial areas (5-10 parts per billion); However, U.S.
EPA may elect to adopt a more stringent State standard if one is available.

• NSWC Crane
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TABLE. 1 - 2
INDUSTRIAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Preliminary Exposure Scenarios and Land Use Options:

These values only address direct inhalation and ingestion.
Worker safety is not addressed. -
No cummulative risk is calculated.
No agricultural crop use is allowed.
No residential use is allowed.

"-
No gardening or food chain use is allowed.
No animal grazing is allowed.
No site-specific risk assessment values are calculated.
Leaching and ground water impacts at the disposal site are not addresed.
Uncontrolled use of soil is not allowed without restrictions.
Industrial construction exposure is not addressed.
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TABLE 1- 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN, .
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (mg/kg) (mg/kg)

M M A R .§.YV~ QUifiiterra
l.:i:~'''<':;'';;;':''''''''!ii<'''''~'-'::~:~:'J

A B B E
G

IEXPLOSIVES I
Pentaerythritrol X X X X To be determined by 8330 0.25 ~i50

'0iv;';;;:"""l:;:';""''''-","::

tetranitrate (PETN) U.S. EPA in 1998

2,4,6-trinitrotoluene X X X X No listing * 8330 0.50 0~25
~~"':>.:'tv;:.1

(TNT)

Cyclotrimethylene X X X X No listing * 8330 0.625 ~@§,

trinitramine (RDX)
(Hexahydro 1,3,5 trinitro
1,3,5 triazine)

Cyclotetremethylene X X X X No listing * 8330 1.60 0I25
;",,:;;"',:"'!:,,~,

tetranitramine (HMX)
(Octahydro 1,3,5,7
tetranitro 1,3,5,7
tetrazocine)

Tetryl (Methyl 2,4,6 X X X X No listing * 8330 0.38 9J~~.
trinitro phenylnitroamine)

Trinitrobenzene (TNB) X X X X 0.00946 + 8330 0.575 0125Iol.",w""'b,,,

1,3-Dinitrobenzene X X X X 0.00748 + 8330 0.49 m25
~"::',xi:.&Oli.....:5

(DNB)

1,2 DNB * * * * No listiR~ * 8339 -

1,4 mJB * * * * No listiR~ * 8339

Nitrobenzene (NB) X X X X 0.0148 + 8330 0.26 Of25
r.~i.;",i

Diflitrotoluefle (DNT) * * * * 0.000029 II 8339
(tetet}
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TABLE 1- 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal· Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (mg/kg) (mg/kg)
..

M M A R SWL Quanterra
A B B E

G

4-Amino 2,6 X X X X No listing * 8330 0.45 0.25
Dinitrotoluene
(4-Am DNT)

2-Amino 4,6 X X X X No listing * 8330 0.40 0.25
Dinitrotoluene
(2-Am DNT)

2,4 DNT X X X X 0.033 + 8330 0.24 0.25

2,6-DNT X X X X 0.000029 ++ 8330 0.39 0.25

2-nitrotoluene (2 NT) X X X X No listing * 8330 0.72 0.25

3 NT X X X X No listing * . 8330 0.50 0.25

4 NT X X X X No listing * 8330 0.48 0.25

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.
* =The Navy must do a literature search or see if similar surrogates are available to justify a Cleanup

goal for this parameter.
+ =U.S. EPA Region 5 toxicity information adjusted for shrews, back calculated for appropriate soil

concentration.
++ =Based on shrews, extrapolated from dog data.

•• NSWC Crane
Bioremediation Facility
QAPP Section 1, Page 7b of 44 10105/98



•

•

TABLE 1 - 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (mg/kg) . (mg/kg)

M M A R SWL Quanterra
A B B E

G

IMETALS I
Aluminum X X X X No listing * 6010 15.0 10.0

Antimony X X 0.000171 + 6010 6.0 6.0

Arsenic T T X X 0.000796 + 7060 0.8 0.50
T T

Barium X X X X 0.00562 + 6010 1.0 1.0
T T T T

Beryllium X X 0.0665 + 6010 0.5 0.2

Cadmium X X X X 0.000519 + 6010 0.5 0.5
T T T T

Chromium (total) X X X X 0.336 + 6010 1.0 1.0
T T T T

Cobalt X X 0.0000052 ++ 6010 2.5 1.0

Copper X X 0.00373 + 6010 2.5 2.0

Iron X No listing * 6010 10.0 10.0

Lead X X X X ·0.00000862 ++ 6010 10.0 5.0
T T T T

Magnesium X No listing * 6010 50.0 50.0

Nickel X X 0.0505 + 6010 4.0 4.0

Zinc X X 0.305 + 6010 2.0 2.0

Mercury X X X X 0.00108 + 7471 0.033 0.10
T T T T
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TABLE 1 - 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis' Limit

Applicable To (mg/kg) (mg/kg)

M M A. R - . SWL Quanterra
A B B E

G

Selenium T T T T 0.00015 + 6010 25.0 20.0

Silver T T T T 0.253 + 6010 1.0 1.0

Manganese X No listing * 6010 1.0 1.0

Thallium X 0.000308 + 6010 25.0 200

Vanadium X 0.00859 + 6010 2.0 1.0

Cyanide X 0.137 +++ 9010 0.50 0.50

NOTES: MA= Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X= Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless 'otherwise indicated.
* = The Navy must do a literature search or see if similar surrogates are available to justify a cleanup

goal for this parameter.
+ = U.S. EPA Region 5 toxicity information adjusted for shrews, back calculated for appropriate soil
concentration.
++ = Based on shrews, extrapolated from sheep data.
+++ = U.S. EPA Region 5 toxicity information adjusted for voles. back calculated for
appropriate soil concentration.
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TABLE 1 -3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method Analytical Reporting
Parameter (Ecological Only) of Limit

Applicable To (mg/kg) Analysis1 (mg/kg)

.
M M A R SWa:; gY!Jj!~~t~,::";::i)',"(-'ji,f,,'

A B B E
G

IVOLATILE ORGANICS I
Dichloromethane X X X 0.072 + 8260 0.005 moos

~':·J·:'!'!';;·":;i::"

(methylene chloride)

Acetone X X X 0.257 ++ 8260 0.005 ~LQ,~~,QQ;Q1Q

Methyl ethyl ketone X X X 9.22 ++ 8260 0.005 Q~p;ni!
(2 - butanone) T T T

Methyl isobutyl.ketone X X 58 + 8260 0.005 9:;9,Q§
(4 - methyl -2'-
pentanone)

Toluene X X 0.2997 + 8260 0.005 moos
t;·~·,<;:,~':H'I~·~'

Xylene (total) X X X 1.25 + 8260 0.005 gmQ§

Trans 1,3 X 0.00449 + 8260 0.005 moos
1;;:r,~:,,,,,.J,;,,,~~,,,

dichloropropene

1,1,1 Trichloroethane X X 0.2225 + 8260 0.005 moos
',,;'::::~,,::i''';~;f;

1,1,2 Trichloroethane X X 0.3229 + 8260 0.005 9J:Q,Q.9

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS-

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method Analytical Reporting
Parameter (Ecological Only) of Limit

Applicable To (mg/kg) Analysis1 (mg/kg)

M M A R SWL Quanterra
A B B E

G

1,1 Dichloroethylene X 0.00167 + 8260 0.005 0.005

1,2 Dichloroethylene X 0.10245 + 8260 0.010 0.005

Trichloroethylene (TCE) X 0.10604 + 8260 0.005 0.005

1,1,2,2 Tetrachloroethane X 0.00114 + 8260 0.005 0.005
T

Vinyl Chloride X 0.00729 + 8260 0.005 0.010
T

Chloroethane X' No listing * 8260 0.005 0.010

Chloroform T X 0.15574+ 8260 0.005 0.005
T

Tetrachloroethylene X 0.45674 + 8260 0.005 0.005

1,2 Dichloroethane T 0.23156 + 8260 0.005 0.005

1,1 Dichloroethane T '0.00167 + 8260 .0.005 0.005

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.
* =The Navy must do a literature search or see if similar surrogates are available to justify a cleanup

goal for this parameter.
+ =U.S. EPA Region 5 toxicity information adjusted for shrews, back calculated for appropriate soil
concentration..
++ =U.S. EPA Region 5 toxicity information adjusted for voles, back calculated for appropriate soil
concentration.

•

•
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TABLE 1 - 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical
Parameter (Ecological Only) Analysis1 Reporting Limit

Applicable To (mg/kg) (mg/kg)

M M A R SWL Quanterra
A B B E

G

ISEMI-VOLATILE IORGANICS

Phenanthrene X 0.13986 + 8270 0.33 0.33

Fluoranthene X 4.32 + 8270 0.33 0.33

Pyrene X 2.94 + 8270 0.33 0.33

Bis (2-ethylhexyl) X 0.00152 + 8270 0.33 0.33
phthalate

di-n-butyl phthalate X No listing * 8270 0.33 0.33

N-Nitrosodiphenylamine X 0.0065 + 8270 0.33 0.33

Benzo (b) f1uoranthene X 0.1732 + 8270 0.33 0.33

4 - Nitrophenol X 0.05779 + 8270 1.60 1.60

Benzo (a) anthracene X 0.01088 + 8270 0.33 0.33

Chrysene X 0.01088 # 8270 0.33 0.33
I

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are $W-846 methods, unless otherwise indicated.
* =The Navy must do a literature search or see if similar surrogates are available to justify a

cleanup goal for this parameter.
+ =U.S. EPA Region 5 toxicity information adjusted for shrews, backcalculated for appropriate soil
concentration.
# =No data available; some reports use benzo (a) anthracene as surrogate data.

•

•

• NSWC Crane
Biorernediation Facility
QAPP Section 1, Page 7g of 44 10105/98



•

•

•

\

NSWC Crane
Bioremediation Facility
QAPP Section 1, Page 7h of 44 10105/98



•

•

TABLE 1 - 3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (mg/kg) . (mg/kg)

M M A R SWL Quanterra
A B B E

G

IPOLYCHLORINATED IBIPHENYLS (PCBs)

Arochlor 1242 X 0.00158 + 8081/8082 0.033 0.050

Arochlor 1254 X 0.00158 + 8081/8082 0.067 0.050

Arochlor 1260 X 0.00158 + 8081/8082 0.067 0.050

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground,and RE :: Rockeye.
X =' Parameter is a Chemical of Concern at the SWMU.
T = Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

+ = U.S. EPA Region 5 toxicity information adjusted for shrews, backcalculated for appropriate soil
concentration

····c
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TABLE 1-3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical
Parameter (Ecological Only) Analysis1 Reporting Limit

Applicable To (mg/kg) (mg/kg)

M M A R -

A B B E SWL·
G

IDIOXINS I
2,3,7,8 TCDD X 0.00000000079 + 8290 0.000001
equivalents *

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground,and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
* =Dioxin Soil Sampling is limited to a proximity around solvent burning areas.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

+ =U.S. EPA Region 5 toxicity information adjusted for shrews, back calculated for appropriate
soil concentration.
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TABLE 1 -3
ECOLOGICAL USE SOIL REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Preliminary Exposure and Land Use Options:

These values only address direct ingestion in animals.
No cummulative risk is calculated.
No site-specific risk assessment values are calculated.
Leaching and ground water impacts at the disposal site are not addressed.
Uncontrolled use of soil is not allowed without restrictions.
Soil may not be placed in or along surface water bodies.
Soil may not be placed in erosion areas leading to surface water bodies.
Vegetation exposure is not addressed.
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,

- AND ACCEPTABLE REPORTING LIMITS
NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water Method of Analytical Reporting
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (ug/l)

t
Only)

M M A R
(ug/l)

SWL Quanterra
A B B E

G

IEXPLOSIVES I
Pentaerythritrol X X X X To be determined by 8330 3.65 0.5
tetranitrate (PETN) U.S. EPA 1998

2,4,6-trinitrotoluene X X X X 2.2 8330 \ 0.12 0.10

(TNT)

Cyclotrimethylene X X X X 0.61 8330 0.84 0.80
trinitramine (RDX)
(Hexahydro 1,3,5 trinitro
1,3,5 triazine)

Cyclotetremethylene X X X X 1,800 8330 1.0 1.0
tetranitramine (HMX)
(Octahydro 1,3,5,7
tetranitro 1,3,5,7
tetrazocine)

Tetryl (Methyl 2,4,6 X X X X 370 8330 0.60 1.0
trinitro phenyl nitroamine)

Trinitrobenzene (TNB) X X X X 1.8 . 8330 0.26 0.30

1,3-Dinitrobenzene X X X X 3.7 8330 0.11 0.10
(DNB)

1,20NB * * * * 15 * 8336

1,40NB * * * * 15 * 8336

Nitrobenzene (NB) X X X X 3.4 8330 0.30 1.0

Oiflitmtelt:Jefle (ONT) * * * * 0.09 8336
ftetaf7

•
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TABLE 1 - 4a
HUMAN DRINKING WATER USE· REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

.Parameter SWMU 1M Drinking Water Method of Analytical Reporting.
Parameter Cleanup Goal Analysis1 Limit

Applicable To (Human Health (ug/l)
Only)

M M A R
(ug/l)

SWL Quanterra
A B B E

G

4-Amino 2,6 X X X X 37 ** 8330 0.06 0.10
Dinitrotoluene
(4-Am DNT)

2-Amino 4,6 X X X X 60.8 *** 8330 0.06 0.10
Dinitrotoluene
(2-Am DNT)

2,4 DNT X X X X 60.8 8330 0.04 0.10

2,6-DNT X X X X 37 8330 0.1 0.3

2-nitrotoluene (2 NT) X, X X X 370 8330 0.78 . 1.0

3 NT X X X X 370 8330 0.65 1.0

4 NT X X X X 370 8330 . 0.65 1.0

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a chemical of Conceern at the SWMU.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

*.= Region 9 Preliminary R~medial Goal (PRG) value.
** = Using 2,6 DNT as the surrogate for toxicity potential.
*** = Using 2,4 DNT as the surrogate for toxicity potential.
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water - Method of Analytical
Parameter Cleanup Goal Analysis1 Reporting Limit

Applicable To (Human Health (ug/l)
" Only)

M M A R
(ug/l)

SWL Quanterra
A B B E

G

IMETALS I
Aluminum X X X X 37,000 6010/6020 14 50

Antimony X X 6 7041/6020 4.0 2.0

Arsenic T T X X 0.038 7060/6020 4.0 2.0
T T

Barium X X X X 2,000 6010/6020 1.0 1.0
T T T T

Beryllium X X 0.016 6010/6020 1.0 1.0

Cadmium X X X X 1.1 7131/6020 1.0 1.0
T T T T

Chromium (total) X X X X 100 6010/6020 1.9 1.0
T T T T

Cobalt' X X 2,200 6010/6020 2.8 1.0

Copper X X 1,400 . 6010/6020 8.3 1.0

Iron X 300# 6010/6020 18 50.0

Lead X X X X 4.0 7421/6020 3.0 1.0
T T T T

Magnesium X EN-BG 6010/6020 25 50.0

Nickel X X 100 6010/6020 6.5 1.0

Zinc X X 11,000 6010/6020 11 2.0

Mercury X X X X 2 7470 0.12 0.2
T T T T

•

•
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
. AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water Method of Analytical
Parameter Cleanup Goal Analysis1 Reporting Limit

Applicable To (Human HeaUh (ugll) .
Only)

M M A R
(ugll)

SWL Quanterra
A B B E

G

Selenium T T T T 180 6010/6020 28 2.0

Silver T T T T 180 6010/6020 1.4 1.0

Manganese X 50# 6010/6020 1.2 1.0

Thallium X 2## 7841/6020 2.0 1.0

Vanadium X 260### 6010/6020 2.2 5.0

Cyanide X 200## 9010 10 10

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a chemical of Conceern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

# =Secondary ·MCL (Federal gUidelil')e only; check with State to determine if State has an enforable
level).
## =MCL.
### =Region 9 PRG value.
EN-BG =Essential nutrient; individual sample levels must be compared to unimpacted background

levels at the site,
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water Method of Analytical
Parameter Cleanup Goal Analysis1 Reporting Limit

Applicable To (Human Health (ug/l)
Only)

M M A R
(ug/l)

SWE QUanterra
',,r.''\l;r:';<i''<,,,.- ;;';"'·:'''·''';~:,,:i:~}~,!ji''''!'''';·,'·'~

A B B E
G

IVOLATILE ORGANICS I
Dichloromethane X X X 4.3 8260 5 ~11;,,';

(methylene chloride)

Acetone X X X 610 8260 5 520
i'.""".-)j",,~

Methyl ethyl ketone X X X 1,900 8260 5 :§
(2 - butanone) T T T

Methyl isobutyl ketone X X 160 8260 5 ,§
(4 - methyl -2-
pentanone)

Toluene X X 720 8260 5 [11

Xylene (total) X X X 1,400 8260 5 ~J

Trans 1,3 X 0.081 8260 5 ~i
dichloropropene

1,1,1 Trichloroethane X X 200 8260 5 l11

1,1,2 Trichloroethane X X 0.2 8260 5 !t1!
;,.;,;
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water Method of . Analytical
Parameter Cleanup Goal Analysis' Reporting Limit

Applicable To (Human Health (ug/l)
,. Only)

M M A R
(ug/l)

SWL Quanterra
A 8 8 E

G

1,1 Dichloroethylene X 7* 8260 5 1

1,2 Dichloroethylene X 70 ** 8260 10 1

Trichloroethylene (TCE) X 5* 8260 5 1

1,1,2,2 Tetrachloroethane X 0.06 *** 8260 5 1
T

Vinyl Chloride X 2 * 8260 5 1
X
T

Chloroethane X 710 -* 8260 5 1

Chloroform T X 80 * 8260 5 1
T

Tetrachloroethylene X 5* 8260 5 1

1,2 Dichloroethane T 5* 8260 5 1

1,1 Dichloroethane T 810 *** 8260 5 1

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye.
X = Parameter is a chemical of Conceern at the SWMU.
T = Parameter is a TClP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.
*= MCl
** = MCl for cis- isomer.
*** = Region 9 PRG.
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SVVMU-SPECIFIC CHEMICALS OF CONCERN,

- AND ACCEPTABLE REPORTING LIMITS
NAVAL SURFACE WARFARE CENTER - CRANE

"

Analytical ReportingParameter SWMU 1M Drinking Water Method of
Parameter Cleanup Goal Analysis' Limit

Applicable To (Human Health (ugll)
Only)

M M A R
(ugll)

SWL Quanterra
A B B E

G

ISEMI-VOLATILE

IORGANICS

Phenanthrene X 1.0 8270 10 10

Fluoranthene X 1,500 8270 10 10

Pyrene X 180 8270 10 10

Bis (2-ethylhexyl) X 6* 8270 10 10
phthalate

di-n-butyJ phthalate X 3,700 *** 8270 10 10

N-Nitrosodiphenylamine X 14 *** 8270 10 10

Benzo (b) fluoranthene X 0.2 ** 8270 10 10

4 -Nitrophenol X NA 8270 50 50

Benzo (a) anthracene X 0.2 ** 8270 10 10

Chrysene X 0.2 ** 8270 10 10
..

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABC; =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a chemical of Conceern at the SWMU.
T =Parameter is a TClP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

* =MCl
** =Use the MCl for benzo[ajpyrene as the surrogate value.
*** =Region 9 PRG.

,

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Drinking Water Method of Analytical
Parameter Cleanup Goal Analysis1 Reporting Limit

Applicable To (Human Health (ug/l)
OnJy)

M M A R
(ug/l)

SWL Quanterra
A B B E

G

IPOLYCHLORINATED IBIPHENYLS (PCBs)

Arochlor 1242 X 0.0087 # 8081 1.0 1.0

Arochlor 1254 X 0.0087 # 8081 2.0 1.0

Arochlor 1260 X 0.0087 # 8081 2.0 1.0

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a chemical of Conceern at the SWMU.
T::: Parameter is a TClP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.

# =This is probably only a single analytical assay; you cannot analyze water soluable PCBs by .
assuming that the PCB pattern will be similar to the original commercial product. The MCl for PCB
is 0.5 ugll.

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 4a
HUMAN DRINKING WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Preliminary Exposure Scenarios and Land Use Options:

These values only address direct ingestion.
No cummulative risk is calculated.
Water values for rock washing using final rinse sample, does not reflect if certain rocks still have soil
attached to them. .
Rocks may not be placed in stream beds or along shorelines.
Rocks may not be placed in areas where leaching or erosion are not addressed.
No site-specific risk assessment values are calculated.
Leaching and ground water impacts at the disposal site are not addressed.
Rock wash values not meeting these values must have rocks buried and mapped, instead of direct
exposure on the ground.
Uncontrolled use of rocks is not allowed without restrictions.

• NSWC Crane
Bioremediation Facility
QAPP Section 1, Page 8i of 44 10/05/98



•

•

TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis' Limit

Applicable To (ugll) (ug/l)

M M A R SWL Quanterra
A B B E

G

IEXPLOSIVES I
Pentaerythritrol X X X X To be determined by 8330 3.65 0.5
tetranitrate (PETN) U.S. EPA 1998

2,4,6-trinitrotoluene X X X X No listing * 8330 0.12 0.10

(TNT)

Cyclotrimethylene X X X X No listing * 8330 0.84 0.80
trinitramine (ROX)
(Hexahydro 1,3,5 trinitro
1,3,5 triazine)

Cyclotetremethylene X X X X No listing * 8330 1.0 1.0
tetranitramine (HMX)
(Octahydro 1,3,5,7
tetranitro 1,3,5,7
tetrazocine)

Tetryl (Methyl 2,4,6 X X X X No listing * 8330 0.60 1.0
trinitro phenyl nitramine)

Trinitrobenzene (TNB) ·X X X X . No listing *. 8330 0.26 0.30

1,3-0initrobenzene X X X X 2.36 + 8330 0.11 0.10
(ONB)

1,20NS * * * * Ne listiRg * aaae
1,40NS * * * * Ne listiRg * 833G

Nitrobenzene (NB) X X X X 740 ++ 8330 0.30 1.0

OiRitfeteltJeRe (ONT) * * * * Ne IistiRg * aaae
ftetef}

•• NSWC Crane
Bioremediation Facility
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis' Limit

Applicable To (ugll). (ug/l)

-

M M A R SWL Quanterra
A B B E

G

4-Amino 2,6 X X X X No listing * 8330 0.06 0.10
Dinitrotoluene
(4-Am DNT)

2-Amino 4,6 X X X X No listing * 8330 0.06 0.10
Dinitrotoluene
(2-Am DNT)

2,4 DNT X X X X 230 + 8330 0.04 0.10

2,6-DNT X X X X 42 + 8330 0.1 0.3

2-nitrotoluene (2 NT) X X X X No listing * 8330 0.78 1.0

3 NT X X X X No listing * 8330 0.65 1.0

4 NT X X X X No listing * 8330 0.65 1.0

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
1. Analytical methods listed above' are SW-846 methods, unless otherwise noted.

* =No listing available; the Navy must do ~ literature search or see if similar surrogates are available
for justification for the goal for this parameter.
+ =Interim Water Quality Criteria.
++ =Lowest Chronic Criteria.

• NSWC Crane
Bioremediation Facility
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (ug/I) (ug/I)
,.

M M A R SWL Quanterra
A B B E

G

IMETALS I
Aluminum X X X X No listing * 6010/6020 14 50

Antimony X X 30 ++ 6010/6020 12 2.0

Arsenic T T X X 53 7060/6020 4.0 2.0
T T

Barium X X X X No listing * 6010/6020 1.0 1.0
T T T T

f

Beryllium X X 5.3 6010/6020 1.0 1.0

Cadmium X X X X 0.0216 ++ 6010/6020 1.3 1·0
T T T T

Chromium (total) X X X X 11.7 6010/6020 1.9 1.0
T T T T

Cobalt X X 5.0 6010/6020 2.8 1.0

Copper X X 5.99 6010/6020 8.3 1.0

Iron X .No listing * 6010/6020 18 50.0

Lead X X X X 1.30 6010/6020 12 1.0
T T T T

Magnesium X No listing * 6010/6020 25 50.0

Nickel X X 36.79 6010/6020 6.5 1.0

Zinc X X 27.57 6010/6020 11 2.0

Mercury X X X X 0.0069 7470 0.12 0.2
T T T T

•

•
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER 'USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,

- AND ACCEPTABLE REPORTING LIMITS
NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal 'Method of Analytical Reporting
Parameter (Ecological Only) Analysis1 Limit

Applicable To (ugll) (ugll)

M M A R SWL Quanterra
A B B E

G

Selenium T T T T 5.0 7740/6020 4.0 2.0

Silver T T T T 0.06 6010/6020 1.4 1.0

Manganese X 6010/6020 1.2 1.0

Thallium X, 0.28 6010/6020 48 1.0

Vanadium X No Listing· 6010/6020 2.2 5.0

Cyanide X 4.96 9010 10 10

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise noted.

* =No listing available; the Navy must do a literature search or see if similar surrogates are available
for justification for the goal for this parameter.
+ =Interim Water Quality Criteria.
++ =Lowest Chronic Criteria.

'.
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical
. Parameter (Ecological Only) Analysis1 Reporting Limit

Applicable To (ug/l) (ug/l)

M M A R SWE Qiianterra
'~-"i'::~o.~'i;"~'>;<! <:H·";~·,,,"6r,,;:~:;O:~;;;";!i\i"';;i-'

A B B E
G

IVOLATILE ORGANICS I
Dichloromethane X X X 45 8260 5 ~1!
(methylene chloride)

Acetone X X X 122,000 8260 5 ~~Q

Methyl ethyl ketone X X X 26,000 8260 5 :q
(2 - butanone) T T T

Methyl isobutyl ketone X X 3,680 8260 5 §
(4 - methyl -2-
pentanone)

Toluene X X 253 8260 5 itli
:';i'l

Xylene (total) X X X 117.0 8260 5 liB

Trans 1,3 X 7.9 ++ 8260 5 i~
dichloropropene

1,1,1 Trichloroethane X X 88 8260 5 ~j

1,1,2 Trichloroethane X X 650 8260 5 i~i

NSWC Crane
Bioremediation Facility
QAPP Section 1, Page ge of 44 07/02/99
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal' Method of Analytical
Parameter (Ecological Only) Analysis1 Reporting Limit

Applicable To (ugll) (ugll)

M M A R SWL Quanterra
A B B E

G

1,1 Dichloroethylene X 78 8260 5 1

1,2 Dichloroethylene X 310 8260 .' 10 1

Trichloroethylene (TCE) X 75 8260 5 1

1,1,2,2 Tetrachloroethane X 13 8260 5 1
T

Vinyl Chloride X 9.2 8260 5 1
T

Chloroethane X 230.000 8260 5 1

Chloroform T X 79 8260 ' 5 1
T

Tetrach loroethylene X 8.9 8260 5 1

1,2 Dichloroethane T 190 8260 5 1

1,1 Dichloroethane T No Listing * 8260 5 1

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise noted.

* =No listing available; the Navy must do a literature s~arch or see if similar surrogates are
available for justification for the goal for this parameter.
+ =Interim Water Quality Criteria.
++ =Lowest Chronic Criteria.

• ,
NSWC Crane
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

I
Analytical ReportingParameter SWMU 1M Cleanup Goal Method of

Parameter (Ecological Only) Analysis' Limit
Applicable To (ug/I) (ugll) .

M M A R SWL Quanterra
A B B E

G

ISEMI-VOLATILE
I IORGANICS

X
I

8270 10Phenanthrene 2.~ 10
I

Fluoranthene X 8.9 8270 10 10
I

I
Pyrene X 0.3 + 8270 10 10

I

Bis (2-ethylhexyl) X
1
8

.
4 8270 10 10

phthalate

di-n-butyl phthalate X 13.0 8270 10 10

N-Nitrosodiphenylamine X 113 8270 10 10

Benzo (b) f1uoranthene X 12~6 +++ 8270 10 10

4 - Nitrophenol X 135 8270 50 50,
Benzo (a) anthracene X 1.~7 +++ 8270 10 10

I
Chrysene I X 1.37 +++ . 8270 10 10

j
NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Buming Ground, and RE =Rockeye.

X =Parameter is a Chemical of Concern at th~ SwMu.
T =Parameter is a TClP parameter for waste~characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise noted.

* =No listing available; the Navy must do a literature search or see if similar surrogates are
available for justification for the goal for this parameter.
+ =Interim Water Quality Criteria.
++ =lowest Chronic Criteria.

+++ =Based on mink. extrapolated from rodent data.

•

•
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Parameter SWMU 1M Cleanup Goal Method of Analytical
Parameter (Ecological Only) Analysis1 Reporting Limit

Applicable To (ugll). (ug/l)

-

M M A R SWL Quanterra
A B B E

G

IPOLYCHLORINATED IBIPHENYLS (PCBs)

Arochlor 1242 X No listing *# 8081 1.0 1.0

Arochlor 1254 X No listing *# 8081 1.0 1.0

Arochlor 1260 X No listing *# 8081 1.0 1.0

NOTES: MA =Mine Fill A, MB =Mine Fill B, ABG =Ammunition Burning Ground, and RE =Rockeye.
X =Parameter is a Chemical of Concern at the SWMU.
T =Parameter is a TCLP parameter for waste characterization.
1. Analytical methods listed above are SW-846 methods, unless otherwise noted.

* =No listing available; the Navy must do a literature search or see if similar surrogates are
available for justification for the goal for this parameter.
+ =Interim Water Quality Criteria.
++ =Lowest Chronic Criteria.

# =PCB (CAS # 1336-36-3) value 0.000029 ug/1.

• NSWC Crane
BioremediationFacility
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TABLE 1 - 4b
ECOLOGICAL SURFACE WATER USE REMEDIAL GOALS,

SWMU-SPECIFIC CHEMICALS OF CONCERN,
AND ACCEPTABLE REPORTING LIMITS

NAVAL SURFACE WARFARE CENTER - CRANE

Preliminary Exposure and Land Use Options:

These values only address direct ingestion in animals.
No cummulative risk is calculated.
No site-specific risk assessment values are calculated.
Leaching and ground water impacts at the disposal site are not addressed.
Uncontrolled use of washed rocks is not allowed without restrictions.
Washed rocks may not be placed in or along surface water bodies.
Washed rocks may not be placed in erosion areas leading to surface water bodies.
Vegetation exposure is not addressed.

'. NSWC Crane
Bioremediation Facility
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TABLE 1-5
- DISCHARGE LIMITS FOR POND WATER WITHOUT PRETREATMENT

Parameter Method of Discharge To Discharge To Acceptable Reporting
Analysis1 WWTP Acceptance2 Surface Limit (ttgfl=mg/L)

Level (Ibs/day) Acceptance
Level

(NPDES SWL Quanterra
monthly limit

- mg/L)

IExplosives I
TNT 8330 HMX+RDX+TNT = - &40.0064 0.0001

0.17 Ibs/day Max. (High Level
HMX+RDX+TNT = Method)

2.0 mg/I Max. G:4r
0.00012(Low
Level Method)

RDX 8330 as above - 44:-e 0.0008
0.0014(High

Level Method)
9:-84

O.OOO84(Low
Level Method)

HMX. 8330 as above - 43:-e 0.001
0.0013(High

Level Method)
4:-&0.001 (Low
Level Method)

Nitrates 300.0 - .. 90 Max. 4;e001 0.05

Other parameters

BOD EPA 405.1 4.6 10 Ave/15 ~5 5
Max

COD EPA 410.4 - 10 Ave/15 ~10 10
, Max

TSS EPA 160.2 4.6 10 Ave/15 ~10 5
Max

Ammonia-N EPA 350.2 0.9 3 Ave/6 Max 4;eGe1 0.10
(May 1 to Nov. 30)

Ammonia-N EPA 350.2 1.8 3 Ave/6 Max 4;eGe1 0.10
(Dec. 1 to Apr. 30)

•

•

•
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TABLE 1-5 (Continued)
DISCHARGE LIMITS FOR POND WATER WITHOUT PRETREATMENT

Parameter Method of Discharge To Discharge To Acceptable Reporting
Analysis1 WWTP Acceptance 2 Surface Limit (ttgltmg/L)

Level (Ibs/day) Acceptance
Level

(NPDES SWL Quanterra
monthly limit

- mg/L)

Oil & Grease EPA 413.1 26 Ave/52 5000.5 5
Max

pH Field - 5.0 to 11.0 n/a n/a
Measure- units
ment

Cadmium 6010/6020 0.0009 - 4:00.004 0.001

Chromium 6010/6020 0.18 - &00.005 0.001

Copper. 6010/6020 . 0.006 - *=00.01 0.001

Lead 6010/6020 0.004 - 4&:00.04 0.001

Nickel 6010/6020 0.05 - *=00.01 0.001

Zinc 6010/6020 0.09 - 5510.00.01 0.002

Silver 6010/6020 0.004 - &00.005 0.001

Mercury 7470 0.00003 - 9450.00015 0.0002

Total Cyanide 9010 0.003 - 4G;-00G10 0.010

Notes:
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated.
2. Based on NSWC Crane Memorandum dated September 26, 1997 "Current Waste Water Dumping

Guidelines" NSWC Crane Code 0957 to Code 09511 (NSWC Crane, 1997a)

n/a:not applicable

•

.~
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3. Process data analysis and optimization of mixtures throughout treatment.•
NSWC Crane
Full-Scale Biofacility Operations
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4. Confirmation sampling (treated compost piles and excavations prior to
backfilling).

5. Data review to determine if treated soil must be reprocessed, placed in an
on-site landfill, removed for off-site treatment, or placed back in the

\

excavation as clean fill. .

1.1.3 QAPP Preparation Guidelines

This Quality Assurance Project Plan (QAPP) presents the organization, objectives,
planned activities, and specific Quality Assurance/Quality Control (QAlQC) procedures
associated with the Bioremediation Facility Full-Scale Operations. Sampling and data
evaluation activities are summarized in Table 1-8. Specific protocols for sampling,
sample handling and storage, chain-of-custody, and laboratory analyses will be
described. All QAlQC procedures will be structured in accordance with applicable
technical standards, certain U.S. Environmental Protection Agency's (U.S. EPA)
requirements, regulations, guidance, and technical standards. This QAPP was
prepared in accordance with U.S. EPA guidance manual entitled, "Region 5 Model
RCRA Quality Assurance Project Plan," May, 1993 (U.S. EPA, 1993a).

1.2 SITE/FACILITY DESCRIPTION.

A brief description of the facility and associated features are presented in the sections
below.

1.2.1 Location

NSWC Crane is located in southwestern Indiana and occupies the northern half of
Martin County and parts of Lawrence, Green and Davies counties, approximately 30
mUes southwest ofBloomington (Figure 1-1). The site encompasses more than 100
square miles (62,463 acres) including 800-acre Lake Greenwood. NSWC Crane
provides Naval support for equipment, shipboard weapons systems and ordnance. In
addition, NSWC Crane supports the CAAA including production and renovation of
conventional ammunition, as well as storage, shipment, demilitarization and disposal of
conventional ammunition.

The ABG area is located in the eastern portion of NSWC Crane as shown in Figure 1-2.
Access is by Highway H-462 via H-58, H-274 and H-463. The Rockeye Munitions
Facility area is located in the northeastern portion of NSWC Crane at the intersection of
Highways H-161 and H-45 as shown in Figure 1-2. Mine Fill A is located in the
west-central portion of NSWC Crane situated along Highway H-17 as sho~n in Figure
1-2. Mine Fill B is located in the west-central portion of NSWC Crane situated along



•
NSWC Crane
Full-Scale Biofacility Operations

Highway H-18 as shown in Figure 1-2.

1.2.2 Facility/Size and Borders
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The ABG occupies approximately 20 acres and is located in a remote area near the "
east-center boundary of NSWC Crane. The site lies in the valley of Little Sulphur Creek
(ACOE, 1992b).

Rockeye is a 40-acre tract in the north-central portion of NSWC Crane. It is situated on
a flattened ridge crest which separates the headwater drainages of Sulphur Creek, First
Creek, and Turkey Creek. The area is located on Highway H-45, approximately two
miles south of North Gate #1 (ACOE, 1993a).

Mine Fill A consists of 29 buildings and is bordered to the north/northwest by Highway
H45 and Highway H-17 along its remaining"perimeter. The entire site occupies
approximately 70 acres (Halliburton NUS, 1992). Excavation will begin at Mine Fill A,
around buildings 152,153,157, and 158 as shown in Appendix E of the Full-Scale
Operations Plan (MK, 1998b).

Mine Fill B consists of 39 buildings and is situated along Highway H-18. The entire site
occupies approximately 62 acres (Halliburton NUS, 1992).

1.2.3 Natural and Man-made Features

At the ABG a major drainage divide extends from southwest to the northeast along
NSWC Crane Highway H-161. "East of the divide, approximately two-thirds of the area
drains to the south and southeast through Little Sulphur and Sulphur Creek. Ultimate
drainage is to Indian Creek, the White River and then to the Wabash (ACE 1992b).

Drainage to the north and east of Rockeye goes to Sulphur Creek. Drainage to the
south goes into (and is the origin of) Turkey Creek which flows into Boggy Creek.
Drainage to the west goes into Greenwood Lake. Rockeye is a production facility and
not a storage, treatment, or disposal site (ACOE, 1992a).

Buildings at Mine Fill A provide storage, receiving, and filling of munitions/bomb
materials. Local facilities include Mine Fill B to the southwest, an inert storage area to
the west, the pyrotechnics production area to the north, and the Supply Department, a
restricted explosive" area and high explosives magazines to the northeast (Halliburton
NUS, 1992). Surface drainage is primarily off the eastern and western borders of Mine
Fill A, via ditches and culverts. Surface discharge is forwarded to intermittent drainage
ways which flow to Turkey Creek, which flows south-southwest to merge with Boggy

.' Creek (Halliburton NUS, 1992).
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FIGURE 1·1 SITE LOCATION MAP
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Mine Fill B was an operation similar to Mine Fill A. Nearby structures include
magazines and loading and filling buildings to the west, bomb proof group and
demolition area to the south, supply department to the east, and Mine Fill A to the
northeast (Halliburton NUS, 1992). Surface drainage is routed via ditches and culverts
to intermediate drainage-ways transcending slopes on the northwestern and
southeastern boundaries of Mine Fill B. The majority of surface drainage is collected
and drain~d towards the northwest and enters a southwest flowing intermittent tributary
to Boggy Creek (Halliburton NUS, 1992). ~

1.2.4 Topography

The topography of ABG is rugged and the terrain heavily vegetated (ACOE, 1992b).
Ground surface elevations in the area range from about 480 ft NVGD in the southeast
to 845 ft along the major drainage divide (ACOE, 1992b). See Part IV of the August
1992 RFI (ACOE, 1992b) for information concerning the site's topography.

The topography of Rockeye is rugged and the terrain heavily vegetated (ACOE,
1993a). The Rockeye site was modified by the process of cut-and-fill to prepare the
site for construction. Ground surface elevations in the area range from 610ft NGVD in

.the valley of Sulphur Creek to approximately 860 ft NVGD along the divide immediately
south bf the facility. See Part IV of the December 1993 RFI (ACOE, 1993a) for
information concerning the site's topography.

The topography of Mine Fill A is gently sloping from the northeast towards the
southwest. Surface elevation varies from approximately 745 feet mean sea level (MSL)
to the north to approximately 725 feet MSL along the western edge of Mine Fill A. See
Section 5.1.1.4 of the August 1992 EMR (Halliburton NUS, 1992) for information
concerning the site's topography.

The topography of Mine Fill B is gently sloping from the northeast towards the
southwest. Surface elevation varies from approximately 715 feet MSL in the northwest
to approximately 657. feet MSL near the southwestern border. See Section 6.1.1.4 of
the August 1992 EMR (Halliburton NUS, 1992) for information c~ncerning the site's
topography.

1.2.5 Local Geology

The ABG is in a bowl which opens to the southeast, high on the northwest, northeast
and south and low in the middle where Little Sulphur Creek has incised its valley. Four
geologic formations important to the hydrogeological investigation of the ABG comprise'
three aquifers, the Golconda-Haney limestone (the upper aquifer), the Big Clifty
sandstone/Beech Creek limestone (the middle aquifer), and the Beaver Bend limestone
(the lower aquifer). See Part IV of the August 1992 RFI (ACOE, 1992b) for information
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The Pennsylvanian aged Raccoon Creek (probably Mansfield Formation) occupies the
Rockeye area above approximately 680 ft elevation, including all of the ridge on which
the Rockeye facility is sit~ated. Several Mississippian-aged units are exposed in the
tributary and main valleys of Sulphur Creek to the east and in the headwaters of First .
and Turkey Creeks to the west of the facility. See Part IV of the December 1993 RFI

.(ACOE, 1993a) for information concerning the site's geology.

Mine Fill A is covered with well-drained to moderately well-drained soil consisting of a
broad range of grain sizes, depending on depth. Surface soils include a mixture of clay,
silty clay and silt. Deeper soils include clay, sandy clay, silty sand and silty gravel.
Depth to bedrock (Pennsylvanian Age Raccoon Group - sandstone, shale, limestone)
ranges from 45 to over 65 inches, depending on earth moving activities in the area.
See Section 5.1.1.6 of the August 1992 EMR (Hallib~rton NUS, 1992) for more
information.

Mine Fill B is covered by Zanesville-Udorthents complex soil. Zanesville soil. is
commonly found on ridge tops in upland areas. Udorthents occur in areas which have
been affected by earth moving activities. Surface soil include a mixture of clay, silt, and
silty clay. Deeper soil include clay, sandy clay, silty sand and silty gravel. See Section
6.1.1.6 of the August 1992 EMR (Halliburton NUS, 1992) for more information.

J

1.3 SITE/FACILITY HISTORY

1.3.1 General History - NSWC Crane

In 1940, Congress authorized construction of a Naval Ammunition Depot (NAD) in
southern Indiana, and in late 1941, the Burns City Ammunition Depot was
commissioned. In 1943, NAD Burns City was renamed NAD Crane, and the Town of
Crane was built to house the rapidly growing number of civil service employees. NAD
Crane's overall mission was to load, prepare, renovate, receive, store and issue
ammunition to the fleet.

During World War II, NAD Crane's mission expanded to include pyrotechnics
production, mine filling, rocket assembly,.field.storage, torpedo ·storage, and ordnance
spare parts and mobile equipment storage. During the 1950s, several new
departments were created, the Ammunition Loading and Production Engineering
Center (ALPEC) was transferred to Crane, and the Central Ammunition Supply Control
Office (CASCO) was established. NAD Crane supplied ammunition to the fleet during
the Korean and Vietnam conflicts.

In 1976, NAD Crane was renamed NSWC Crane. Its new mission was to provide
support for ships and crafts equipment, shipboard weapons systems and assigned
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In 1977, the Single Manager Concept was implemented. The CAAA was created, and
the Army assumed ordnance production, storage, and related responsibilities as a
tenant organization. Other functions remained Navy, and currently the Navy retains
ownership of all real estate and facilities at NSWC Crane. Responsibility for overall
station safety, security and environmental protection remains with the Commanding
Officer, NSWC Crane.

Until the late 1970s and early 1980s, a variety of liquid wastes from both ordnance and
non-ordnance activities were disposed on site without treatment. For example,
ordnance-impacted waste waters were discharged into unlined ponds or into storm
drains and ditches; waste waters generated from cleaning operations were discharged
into an unlined pond; oily waters, battery acids, paint thinner, acetone, boiler blowdown
and solvents were dump~d behind buildings or into ravines; and waste hydraulic oil was
spre~d on dirt roads. Since that time, treatment plants have been built, waste water
streams have been connected to the sanitary sewer, and oils and solvents have been
collected, segregated, and either recycled, sold, or properly disposed.

Air pollution control devices were not installed until the late 1970s. Therefore,
ventilation systems at bomb loading facilities and the incinerator had no scrubber
systems until the 1970s. Waste management activities included the burning of solid
wastes and subsequent disposal of ash in unlined pits or gullies. Also, dye and dye
impacted materials have been disposed in on-site trenches.

Operations at NSWC Crane also included radiological activities and some radioactive
materials were disposed on site during the early 1950s. Known burial grounds were
excavated, decontaminated and released for unrestricted use in 1974.

1.3.2 ABG History

Ordnance and ordnance-contaminated materials from NSWC Crane production areas
have been taken to the ABG for treatment by burning since the 1940s. The ABG is
used extensively for destroying unwanted materials contaminated with explosives, bare
explosives, rocket motors, candles, flares, solvent, detonators, and fuse materials.
Several separate burning areas are located within the .site. proper. The largest
quantities of materials were destroyed from 1956 to 1960, when some 15,000 pounds
per day of smokeless powder was destroyed. In the same period, about 46,000 pounds
per day of high explosives were burned. The area is also used for flashing the residue
from bombs and projectiles after they have been subjected to melt out or drill out
operations for removal of the bulk of the explosives. A depression was constructed to
burn the solvents and some other materials. This depression was lined with fire-proof
bricks. This depression is the area of concern for trichloroethylene contamination.
More details on site history may be found in Section 1.4 in the September 1995 RFI
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Rockeye is a production facility and not a storage, treatment, or disposal site.
Operations began in the mid-1950's as press-loading operation for 3-inch projectiles
using Composition A.,3 explosive (RDX and wax). In 1967-68, the facility was
converted to a case-filling operation in order to produce the MK20 series anti-tank
Rockeye cluster bomb. As part of the loading operation, the system generates a large
Volume of wastewater. The wastewater is collected in four sumps which are
periodically pumped and the residue trucked to the ABG for disposal. Prior to 1978,
explosives-contaminated waters for full sumps were discharged into the local streams.
On the north side of the facility, the waters were released to a branch of Sulphur Creek,
and on the south side the waters were released to Turkey Creek. In the spring of 1978,
an activated carbon water treatment facility was brought into operation to purify the
wastewater for recycled usage. In addition to the water treatment system, a scrubber
system to remove contaminated particulates in the steam-fed tray wash area was
installed. With the installation of the pollution abatement equipment, the release of
explosive-contaminated waters has declined (ACOE, 1992a). More details on
productiqn may be found in Section 1.3.0 of the July 1992 RFI (ACOE, 1992a).

1.3.4 Mine Fill A History

In September, 1942, Mine Fill A began production with the cast loading of depth charge
bombs. Numerous items, including rocket heads, depth charges, projector charges and
ammunition, were produced. The area was also utilized during the Korean and
Vietnam Wars. Production rates were not available for the Korean War, but over six
million bombs were manufactured at Mine Fill A and Mine Fill B during the Vietnam War
era alone. Mine Fill A continued to produce ordnance until 1975, when production was
suspended. Production was resumed in 1980. More details on production may be
found in Sections 5.4.1 and 6.4.1 (similar operations at Mine Fill B), in the August 1992
EMR (Halliburton NUS, 1992).

1;3.5 Mine Fill B History

Operations at Mine Fill B were similar to those at Mine Fill A. Bomb loading operations
were suspended at Mine Fill B in 1973. The site is currently used for renovation and
rework of munition items. More details on production may be found in Section 6.4.1 of
the August 1992 EMR (Halliburton NUS, 1992).

1.3.6 Past Data Collection Activities - ABG

the results of the Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Part 2, Phase III Soils Study for the ABG, SWMU-03/10 indicated



total xylene, ethylbenzene and toluene were detected in surface soil at concentrations
ranging from 0.00061 to 0.0091 mg/kg. Trichloroethylene (TCE) was detected at a
maximum concentration of 0.017 mg/kg. This TCE value falls below the risk-based
concentration (RBC) of 3 mg/kg, for a soil to air inhalation scenario (USEPA, 1994a)
and dees did not exceed residential values for soil ingestion (58 mg/kg). Polynuclear
aromatic hydrocarbons (PAHs) were detected in 9 of 33 samples collected. The
highest PAH concentration detected was 0.37 ppm [benzo(b)f1uoranthene]. All
detected concentrations were below RBCs (ACOE, 1995).
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In addition, eight explosiv~s (HMX; RDX; TNT; TNB; 2,4-DNT; 2,6-DNT; 2A-DNT; and
4A-DNT) were detected in surface soils collected during the August, 1993 study. The
maximum detected concentrations for HMX, ROX and TNT were 223 mg/kg, 1820
mg/kg and 136 mg/kg, respectively. Concentrations of metals detected,during the
study were compared to background levels for'the site. Calcium, cadmium, copper,
lead and zinc were found in surface soils at 100 times background levels. Magnesium,
silver, tin aJ:1d phosphorus were detected at concentrations 10 times above background
levels (ACOE, 1995).

Based on the previous sampling data, an estimated 60,000 cubic yards of explosives
contaminated soil will be excavated at the ABG area. Additional site characterization
and details of the excavation activities will be provided in Appendix E of the Final FiJlI
Scale Operational Plan as an addendum at a later date, prior to excavation activities at
ABG.

1.3.7 Past Data Collection Activities· Rockeye

The subsurface soil explosive concentrations range up to 42.7 mg/kg for individual
constituents. Surface soil samples contained explosive concentrations ranging from
non-detects to as high as 10,400 mg/kg (HMX). ONB, ONT, and TNB were found at
concentrations below quantitation limits (the concentration reported was estimated) and
tetryl was not detected at all. TNT was found in surface samples at a maximum
concentration of 295 mg/kg and at a maximum level of 1AO mg/kg in subsurface
samples. An ROX concentration of 3,350 mg/kg was found in surface samples. HMX
was found in more samples and at higher concentration than any other explosive
compound analyzed. Subsurface soil samples contained HMX at concentrations above
quantitation limits. HMX .concentrations of 1,960 and 10,400 mg/kg were found in
surface soil samples from two areas. The surface soils beneath the exhaust of a
Rockeye Building 2734 ventilator contained concentrations of TNT, ROX, and HMX at
295,3,350, and 10,400 mg/kg, respectively. These concentrations were the maximums
for these compounds in the Rockeye soil samples (ACOE 1992a).

Comparison of the maximum metals concentrations of Rockeye subsurface soils to
background subsurface soils does not appear to yield conclusive evidence as to
whether or not a release of metals has occurred at Rockeye. Comparison of metals. .



analyses of Rockeye surface soils with background samples indicates that maximum
concentrations in Rockeye surface soils were higher than the background, except for
nickel and antimony (ACOE 1992a).
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Based on the previous sampling data and locations, the areas· below the ventilator
exhausts at Buildings 2731 and 2734 have been selected as excavation sites for the 1M
cleanup discussed in this QAPP. In addition, the sumps, drainage ways, and drainage
way outfalls will be excavated and treated during this 1M cleanup.

. An estimated 18,000 cubic yards of explosives-contaminated soil will be excavated at
the Rockeye Munitions area and transported to the Bioremediation Facility for
composting. Additional site characterization and details of the excavation activities will
be provided in Appendix E of the Final Full-Scale Operational Plan as an addendum at
a later date prior to excavation activities at Rockeye.

1.3.8 Past Data Collection Activities - Mine Fill A

Based on operational history, physical condition, location, waste characteristics, visual
evidence, and analytical data, releases of explosives contamination to surface water
and soil have occurred at Mine Fill A. Effluent, runoff and, ditch water samples were
collected in 1972 and 1979. TNT, RDX and HMX were detected in concentrations
ranging from non-detected to 35.3 mg/L (RDX).

Several soil borings were installed in the vicinity of Buildings 153 and 158 in 1985.
Results are summarized in Table 1-6, with estimated locations provided in Appendix E
of the Full-Scale Operations Plan (MK, 1998b). The samples were analyzed for TNT,
RDX and HMX only, and results showed the highest levels of explosives are in the
vicinity of Building 153. Further discussion of surface water, ground water and soil
sampling results may be found in Section 5.3.2 of the August 1992 EMR (Halliburton
NUS, 1992).

TABLE 1-6
SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A

Sample I.D./Location TNT (ppm) HMX (ppm) RDX (ppm)

MFA-1/45 feet away from northeast 69 292 2,620
corner of box bin at Building 153

MFA-2/at base of berm 10 feet south 3,790 1,340 15,300 /

of box bin

MFA-3/10 feet out from end of drain 8 908 8,150
pipe

MFA-4/10 feet down ditch from MFA-3 <3.6 64 374



TABLE 1-6
SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A

Sample I.D.lLocation TNT (ppm) HMX (ppm) RDX (ppm)

MFA-5/28 feet east of Building 158, in 64 99 906
ditch

MFA-7/two feet southeast of static pole <3.6 <5.0 <7.2
south of Building 158, in run-off ditch

MFA-8/near base of berm, 15 feet 5.2 52 349
west of corner of box bin

Notes:
1. Soil samples were collected from bores installed 20" below ground surface. Samples were analyzed
for TNT, RDX and HMX. Reference for data and locations found on Figure 1-5 is Final RCRA Facility
Investigation Phase I, Environmental Monitoring Report, Solid Waste Management Units #19/00,
#08/17, #12/14 and #13/14, Naval Surface Warfare Center, Crane Division, Crane, Indiana,
Halliburton NUS (August 1992).

•
NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 1, 03/04/98

Section 1, Page 23 of 44

•

•

Additional analytical results from recent sampling events prior to Bioremediation Facility
. Pilot-Scale Operations indicate levels of TNT, RDX, and HMX as high as 3,000, 14,000,
and 1,200 mg/kg respectively, north of Building 153. Recent sampling has also been
performed in areas west of Building 158. These analytical results show elevated levels
of TNT, RDX, and HMX as high as 260, 830, and 100 mg/kg respectively, in the area
west of Building 158. Areas around Buildings 152 and 157 are also identified as .
potentially contaminated soil sources. Visual inspections and additional field sampling
shall be conducted to identify contaminated soil sources beyond the grids identified. A
summary of the 19.9.7 sample results with chains of custody are provided in the Full
Scale Operational Plan, Appendix E (MK, 1998b).

1.3.9 Past Data Collection Activities - Mine Fill B

Concentrations of individual explosives in soils ranged from undetected to 24,000
mg/kg (RDX). TNT and HMX were reported as high as 2410 mg/kg and 2020 mg/kg,
respectively. Based 'on operational history, physical condition, location, waste
characteristics, visual e:vidence, and analytical data, releases to groundwater, surface
water, soil, and air have occurred (Halliburton NUS, 19.92). Based on the previous
sampling data and locations, the areas around Buildings 166,167,168,171,172, and
173 have been selected as excavation sites for soil interim measures cleanup.

An estimated 18,000 cubic yards of explosives-contaminated soil will be excavated at
the Mine Fill B area and transported to the Bioremediation Facility for composting.
Additional site characterization and details of the excavation activities will be provided in
Appendix E of the Final. Full-Scale Operational Plan as an addendum at a later date
prior to excavation activities at Mine Fill B.
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Mine Fill A is currently an active site. As of 1992, Mine Fill A was used for the
production of 2,000-pound aerial bombs. Demilitarization activities are also conducted
at Mine Fill A. Activities include the application of enamel and bituminous solvent
coatings, rotary grit blasting, spray painting, propellant removal, and fuse e;tnd
configuration changes. Ordnance compound particulate matter was exhausted through
the ventilation system. Rinse and waste water containing TNT, Composition B, HBX-1,
HBX-3, and H6 are potential sources. Chemical composition of these and other wastes
generated at Mine Fill A are provided in Table 1-7.

J

According to the August 1992 EMR produced by Halliburton NUS, other potential
wastes at Mine Fill A include sludge (containing explosives), pink water (TNT), grit blast
residue (containing cadmium, chromium, lead and barium) and paint waste (containing
chromium, lead, methylene chloride, acetone, ethanol, isopropanol, methanol, methyl
ethyl ketone, methyl isobutyl ketone, naphtha, toluene an,d xylene).

Based on reports and documents reviewed for the site, and a current assessment of
available information, concentrations of individual ordnance compounds in soils ranged
from undetected to 15,300 mg/kg (RDX). It was not verified whether volatile organic
compounds (VOCs) were tested or detected in Mine Fill A soils. Five paint booths are
authorized to operate in Building 155, and are equipped with particulate control
features. However, volatile organics samples will be collected during initial excavation
site characterization, based on field observations, and if paint wastes were associated
with Buildings 153 or 158.

Approximately 11,000 cubic yards of impacted soil within the Mine Fill A are targeted for
interim measures cleanup. Based on previous soil boring results (Table 1-6), the areas
around Building 153 show higher levels of explosives contamination than Building 158.
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TABLE 1-7
SUMMARY OF CHEMICALS PRESENT AT MINE FILL A

Chemical Constituents/Composition

TNT 2,4,6 Trinitrotoluene

RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

Minol TNT/Ammonium Nitrate/Aluminum

HBX RDXlTNT/AluminumlWaxlCalcium Chloride

H-6 RDX (45%), TNT (30%), Aluminum (20%), D-2
Wax (5%)

Tritanol TNT (80%), Aluminum (20~1o)

Composition B RDX (60%), TNT (40%), wax (1%)

Tetrytol TetrylITNT

Tetryl Trinitrophenylmethylnitramine

Notes:
1. Reference: Final RCRA Facility Investigation Phase I, Environmental Monitoring
Report, Solid Waste Management Units #19/00, #08/17, #12/14 and #13/14, Naval Surface
Warfare Center, Crane Division, Crane, Indiana, Halliburton N.US (August 1992)
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For this full-scale operation, it will be necessary to gather sufficient information to
evaluate the soil excavated for treatment and the effectiveness of treatment on the final
composted soil. Associated data collection activities are summarized in Table 1-8 and
as follows:

TABLE 1-8
DATA COLLECTION ACTIVITIES

TASK DATA COLLECTED DATA USE DATA
NUMBER QUALITY

LEVEL

1. Pre-excavation Sitel -SWMU-specific -identify areas for excavation -NEESA Level C
Characterization constituents per Section -determine "startup" levels of QAiQC

1.4.2.1 explosives to be treated
-IT:GIZF?,;Metals -determine if SWMU-specifice,,~~;.;..~.__~,:
L(@9:q!~t~a1!j§n chemicals are ~FeseAtgt.~~fi

-~&I±p~9.la"!!.I~§ !fJ!!:Jt:ELe~n!Ql~.tg.o~!~ in soil to be
t(~gQl~J~'gi/i~!) treated

-~i!:@Gf1l~~rri!2'?QG -determine if soil is hazardous

:(~q:mp9.lInd~~~t;£on.c_em) with respect to metals-erte
s~eeifje{ VOCs flnCltWa:~B[9ifl.9

~y~g§IQf29~£~rn

2.Decon/wash water -Explosives (8330) -results used for discharge to -NEESA Level C
from Biofacility and -BOD, COD, TSS, on-site treatment system QAiQC
Excavation Sites and Ammonia-N, Oil and -determine levels of explosives
Building sump water Grease entering treatment system ,

Sampling -Metals (cadmium, -metals for informational'
chromium, copper, lead, (loading) purposes
nickel, zinc, silver,
mercury)
-Total cyanide.

3. Storm-Water -NPDES parameters (see -determine if NPDES criteria -NEESA Level C
Retention Pond Table 4-1) are met for discharge to a QAiQC
Sampling permitted outfall
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TABLE 1-8
DATA COLLECTION ACTIVITIES

TASK DATA COLLECTED DATA USE DATA
NUMBER QUALITY

LEVEL

4. Windrow Process -Explosives, pH, "-measure the effectiveness and 2~~li!!!L~Qfi
Sampling (plus %moisture, temperature, progress of the compost cycle fielCl'tifsts

~....,~~~
Confirmation Sampling oxygen (field tests) (explosives, 1911, % ffieistl:JFe ,
- At end of cycle, teffilgeFStl:JFe, e*J'~eA will be
estimated to be Day -SWMU-specific tested at day 0, 7, 14, 21, and -NEESA Level C
28) constituents per Section end of cycle; gJitIT~ol~!Ym~ QAlQC~foii:Offu;-......~"'~:.,.,,~'"

1.4.2.1 t~'!!&lfrfitu~; 8.&9~9~wi!llb-e, site"'laDfanaCsis,-,-~_~""~"",K,,,,",,
-Explosives (8330) ~~§t~~i,g~j!Yj SWMU-specific

constituents will be tested at
day 0 and end of cycle, if found
at the excavation sites in
excess of the remedial goals
listed in Table 1-2)
-determine if process goals
have been met with respect to
explosives

5. Post-Excavation -SWMU-specific -determine the levels of -NEESA Level C
Sampling constituents per Section explosives and SWMU-specific QAlQC

1.4.2.1. contaminants remaining in soil
after the excavation is complete
and prior to backfilling.

Notes:
1. Methods for parameters listed under "data collected" are off-site analytical methods, unless otherwise.
noted. f

Data Collection Task 1 - Initial Excavation Site Characterization

Previous data collected at the excavation sites (ABG, Rockeye, Mine Fill A, and Mine
Fill B) indicates that high levels of explosives contamination were detected. Although
explosives were detected in high concentrations, it is not clear if soil in these SWMU
sites is non-hazardous, with respect to 40 CFR 261. The full-scale phase will focus on
explosives and site-specific chemicals listed in Section 1.4.2.1 of this QAPP.

This task has three analytical objectives: "

•
1. Analyze the excavated soil for explosives. This data will be used to

identify areas to be excavated for Full-Scale Operations. This data will
also be used as "entry" concentrations for composting.
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2. Analyze the soil for SWMU-specific contaminants to determine if other
'v'tf8ste pfoducts!§![£f~!~mJ?99~riJ:1,,"~ are present. Certain observations will
dictate a need for VOCs testing. Observations and criteria include visibly
stained soils, unusual odors, and PIO readings exceeding resident
background levels. If one or more of these criteria is discovered,
additional samples for VOCs will be collected. Analysis will be approved
by the Project Manager and U.S. Navy designee, as required. It is
anticipated that "low level" (if any) VOC contamination will be present.

3. Analyze the soil to determine if it is hazardous with respect to metals-aftdiJ
VOCsi~Ef;@~~Y\QI~lue~. Soil will not be accepted into the Biofacility for
treatment if it is hazardous with respect to these constituents.~19llEl!~

cf.iara'cfer.isti'c-sl~e\ie-ls~are:rsnbVin;iiM"TIat5re-;~"5,~"'C,'
~""'~~':'1~"""","""'~~~;;;':","~-"';.-a.e.~-.a'~>~.f.;~,j",(>U"'~~~,om~~~~,,.<

A grid system specified in Appendix E oUhe Full-Scale Operations Plan will be
established for soil sampling. The grid layout and boundaries will be affected by the
presence of buildings, utilities, etc. Grid borders will be flagged in the field, and areas
will be chosen which will be accessible by heavy equipment (Le. individual grid blocks
will not be placed in the midst of heavy utilities or surface structures). Grid blocks are
not expected to be perfectly square (Le. those in the berm).

Soil samples will be collected from each grid block or sampling area. Five grab
samples will be collected: one from the center and one from near each of the four
corners of each grid block. Grab samples will be composited using a procedure which
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will provide a more representative sample, as explosives contamination is known to
vary over short distances (U.S. E'PA, 1996a). A total of two composites, one for the
surface to 12-inch depth and one for the two to three-foot depth, will be collected per
grid block. Each composite sample will be analyzed for SWMU-specific contaminants.
A minimum of one sample for SWMU-specific volatile organics analysis will be collected
from the center of each grid block at the 12 to 18 inch depth and will not be composited.

Soil samples collected from each boring will also be screened with a PID and
examined. Should PID readings be above background levels for the site, or
staining/odors be observed, additional samples may be collected for VOCs analysis.

Data Collection Task 2 - Equipment Wash Waterl Decontamination Water
Sampling

Decontamination procedures described in Section 7.0 of the Full-Scale Operational
Plan (MK, 1998b) will yield a quantity of water which may be used for windrow moisture
addition. If found unsuitable for compost moisture addition, the rock wash and other
decontamination fluids will be disposed of as specified in the Full-Scale Operational
Plan (MK, 1998b).

Data Collection Task 3 - Storm-Water Retention Pond Sampling

Residual surface runoff will be collected into storm-water retention ponds. This water
will be sampled -as described in Section 4.0, and may be used for compost moisture
addition. Data will be evaluated to determine if water can be discharged per the
limitations and requirements of NSWC Crane's NPDES permit.

If the water cannot be used during composting, it will be either treated and disposed at
the on-site POTW or disposed of according to NSWC Crane EPD-approved
procedures.

Data Collection Task 4 - Process Sampling

Process parameters Which will be tested on-site include pH, temperature, oxygen, and
% moisture. These parameters are further discussed in Section 6.0 of the Full-Scale
Operational Plan (MK, 1998b).

Explosives (full Method 8330 list) will be analyzed at Day 0 and at the end of the cycle
(estimated to be 28 days). Off-site analysis for other SWMU-specific contaminants in
the compost material will only be required if they are found above the cleanup criteria in
the initial soil characterization sample results.

Confirmation sampling will not be completed unless concentrations of TNT and RDX
are at or below cleanup levels based on Field Screening results. Confirmation sample
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results will be compared to those levels in Table 1-2 to determine if explosives are
below cleanup levels.

If treated soil does not meet explosives cleanup levels, one of the options discussed in
Section 5.6 of the Full-Scale Operations Plan (MK, 1998b) will be executed as directed
by NSWC Crane EPD.

Data Collection Task 5 - In-process Excavation Sampling

Grids, as specified in the Soil Excavation Plan, Appendix E of the Full-Scale Operations
Plan (MK, 1998b), will be established for soil sampling of the excavation sidewalls and
bases at each SWMU for the purpose of assessing horizontal and vertical extent of
contamination, based on results of TNT and RDX field screening. As the contaminated
areas are excavated, delineated by horizontal field screening, additional field screening
will be used to determine the vertical extent of contamination. Once results indicate
concentrations in the excavation"area soil are below the established cleanup levels
(TNT/RDX), confirmation soil samples will be collected at the intervals specified in the
Soil Excavation Plan, Appendix E of the Full-Scale Operations Plan (MK, 1998b) and
submitted for off-site laboratory analysis.

Data Collection Task 6 - Post-Excavation Sampling

Once soil has been removed, the excavation will be sampled for confirmation of
attaining cleanup levels.

A sampling grid will be laid out in the base of the excavation(s), with a nodal spacing as
specified in Appendix E of the Full-Scale Operations Plan (MK, 1998b). Samples will
be collected six inches below ground surface from each grid block (base) and analyzed
for SWMU-specific compounds. Sidewalls will be sampled every 20 feet and will not be
gridded. Five grab samples will be collected: one from the center and one from near
each of the four corners of the grid block. Grab samples will be composited using a
procedure which will provide a more representative sample, as explosives
contamination is known to vary over short distances (U..S. EPA, 1996a). The
composite sample will be analyzed for SWMU-specific compounds. A minimum of one
sample for SWMU-specific volatile organics analysis will be collected from the center of
each grid block and will not be composited.

1.4.2 Project T8rget§1YY.1'l!!i!f~Rlfl!!£Constituents and Laboratory Data Use

1.4.2.1 Target Constituents

• Three primary target constituents have been identified for the Full-Scale operations:
TNT, RDX and HMX. These parameters are present in many of the waste streams and
have been detected in soil and surface water.



•
NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 2, 03/12/98

Section 1, Page 34 of 44

•

The constituents of concern for Mine Fill A (SWMU-12/14) are listed below. They are
derived from the Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Phase I Environmental Monitoring Report for Mine Fill A (Halliburton
NUS, 1992).

Explosives: Penta erylthritol tetranitrate (PETN); TNT; RDX; HMX; Tetryl;
trinitrobenzene (TNB); 1,3-dinitrobenzene (DNB); nitrobenzene (NB); 4-amino
2,6-dinitrotoluene (4-Am-DNT); g~fJijbp~ig;'~~I~r~2-Am-DNT~; 2,4-dinitrotoluene
(DNT); 2,6-DNT; 2-nitrotoluene (NT); 3-NT; and 4-NT.

Metals: Aluminum; barium; cadmium; chromium (total); r;p§~q[ry.~ and lead.

VOCs: Dichloromethane (methylene chloride); acetone; methyl ethyl ketone (2
butanone); methyl isobutyl ketone; toluene; and xylene (total).

The constituents of concern for Mine Fill B (SWMU-13/14) are listed below. They are
derived from the RFI Phase I Environmental Monitoring Report for Mine Fill B
[Halliburton NUS, 1992].

Explosives: PETN; TNT; RDX; HMX; Tetryl; TNB; 1,3-DNB; NB; 4-Am-DNT; 2
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT.

Metals: Aluminum; barium; cadmium; chromium (total); ~ff.ej!I:t¥:;: and lead.
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VOCs: Dichloromethane (methylene chloride); acetone; methyl ethyl ketone (2
butanone); methyl isobutyl ketone; toluene; and xylene (total).

PCBs: Aroclor 1242; Aroclor 1254; and Aroclor 1260.

The constituents of concern for ABG (SWMU-03/10) are listed below. They are derived
from the Part 2 RFI Phase III Soils Report for ABG [ACOE, 1995] and Current
Contamination Conditions Risk Assessment [BRE, 1997].

Explosives: PETN; TNT; RDX; HMX; Tetryl; TNB; 1,3-DNB; NB; 4-Am-DNT; 2
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT.

Metals: Aluminum; antimony; arsenic; barium; chromium (total); cobalt; copper;
lead; manganese; mercury; nickel; sifvef; thallium; vanadium; 21tfYlI!H!:D~a5jfJ~J

and zinc.

VOCs: Acetone, 1,1-dichloroethylene; 1,2-dichloroethylene, trichloethylene
~.~;g~~1~1'i%1i~1if:icIi10r:aettrarre;f,~~~1~2~1ir,icl1lor0etAar;fe;,~1DjcnI0r0n:Yetha'ne'itv16~:;~1t1 ,...,--.J'~,<~~~~~~-';~"""""«"~"'W1'cwrHxn~T>-wr-,--·=~I ...>:'t·1, ......1r.'f ..'·H;P'a"" ...'-~~"".I.:ot..:.:.n.......\~.~~,;:~~~~t;J·

1,1,2,2-tetrachloroethane; trans 1",'2 dichloreethylene; vinyl chloride;
chloroethane; chloroform; and tetrachloroethylene.

SVOCs: Bis(2-ethylhexyl) phthalate; di-n-butyl phthalate; N-nitroso-di-n
phenylamine; 4-nitrophenol; benzo(a)anthracene; £D~S.~Ji~l and
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The constituents of concern for Rockeye (SWMU-10/15) are listed below. They are
derived from the RFI Phase III Soils Report for Rockeye [ACOE, 1992].

Explosives: PETN; TNT; RDX; HMX; Tetryl; TNB; 1,3-DNB; NB; 4-Am-DNT; 2
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT.

Note: 2,4 DNT and NB will also be evaluated for waste characterization of
toxicity characteristic.

Metals: Aluminum; antimony; arsenic; barium; beryllium; cadmium; chromium
(total); cobalt; copper; iron; lead; magnesium; nickel; mercury; and zinc.

Note: The following list of metals will be evaluated for waste characterization of
Toxicity Characteristic (TC): Arsenic, Barium, .Cadmium, Chromium, Lead,
Mercury, Selenium, and Silv~r.

VOCs: trans-1,3,dichloropropene; xylene (total); 1,1,1-trichloroethane; 1,1,2
trichloroethane.

Note: The following list of VOCs will be evaluated for waste characterization of
Toxicity Characteristic (TC): Methyl Ethyl Ketone (MEK), Chloroform, 1,2
Dichloroethane, and 1,1 Dichloroethane.

SVOCs: Phenanthrene; f1uoranthene; and pyrene.

1.4.2.2 Remedial Goals

••

Human health (residential and industrial) and ecological risk-based remedial goals have
been established using preliminary remedial goals and data quality levels by U.S. EPA

I

Region 5 (U.S. EPA, 1998). Cumulative risk, other risk scenarios, and toxicity testing
results are not considered in the U.S. EPA evaluation. These remedial goals are
presented in Tables 1-1 through 1-3. The analytical methods and analytical reporting
limits are also shown in these Tables. Method reporting limits for each of the target
constituents are provided by Southwest Laboratory of Oklahoma and Quanterra
Environmental S~rvices and have been evaluated by Morrison Knudsen Corporation
(MK) for acceptability for data quality.

Tables 1-4a and 1-4b provides the cleanup goals for rinse water generated after
washing the rocks at the excavation site. If the rinse water meets these cleanup levels
or non-detect levels the rocks are determined to be acceptable for use as backfill
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Table 1-5 provides the allowable discharge limits without pretreatment, analytical
methods, and analytical reporting limits for water generated in the storm-water retention
ponds at the Bioremedi~tion Facility.

1.4.2.3 Performance Goals

•

•

The performance goal will be to provide data to evaluate the biological treatment
efficiency based on the CERCLA remediation criteria for innovative treatment
technologies. The NCP preamble indicates 90% to 99% reduction of toxicity and
mobility (leachability) as a guide for effective treatment. Previous studies have
indicated that reductions in parent compounds and first series intermediate compounds
were providing parallel reductions in toxicity and leachability based on combined
chemical, toxicology and leachability data (U.S. EPA, 1996b). Therefore, a 90% to 99%
reduction in concentrations of contaminant compounds corresponds to a 90% to 99%
reduction in toxicity and leachability and meets the NCP treatment performance
guideline for composting of TNT, RDX and HMX.

Figures 1-2 and 1-3 of the Full-Scale Operations Plan (MK, 1998b) provide flowcharts
describing the process flow path for decision-making of the excavation site soil and the
treated soil respectively. Similarly, Figure 1-4 of the Full-Scale Operations Plan (MK,
1998b) provides a flowchart describing the process flow path for decision-making of
decontamination of rocks.

Toxicity tests of the treated soil will be performed, as specified in Appendix G of this
QAPP, at a later date to determine if treated soil meeting the remedial goals listed in
Tables 1-1 (residential levels); 1-2 (industrial levels); or 1-3 (ecological levels) can be
used as soil amendment for revege~ation at the excavation' sites or other NSWC Crane
EPD-approved areas.

1.4.3 Process Monitoring Tasks

During full-scale operation process parameters will be measured in the field to evaluate
the effectiveness of the compost process. The individual field measurement data
collection tasks are summarized in Table 1-9 and described below.
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TABLE 1-9
PROCESS MONITORING DATA COLLECTION TASKS

TASK DATA COLLECTED DATA USE DATA QUALITY
LEVEL

Oxygen level monitoring oxygen, % field level
monitor the

Temperature monitoring temperature, °C effectiveness and field level

Moisture level monitoring moisture, % WHC
progress of the

field level
compost cycle

pH level monitoring pH field level

Field level data is characterized by the use of portable instruments which can provide real-time data,
Instrument calibration and correct data interpretation are required for data to be acceptable.

Oxygen Level Monitoring

Oxygen levels will be monitored to ensure aerobic conditions are present in the
windrows. Oxygen measurements will be collected each day prior to and following
turning of the windrow.

Temperature Monitoring

Windrow temperature will be the primary indicator of successful operation of
composting operations. Windrow temperature measurements will be collected each
day prior to and following turning of the windrow.

Oxygen Level Monitoring

Oxygen levels will be monitored to ensure aerobic conditions are present in the
windrows. Oxygen measurements will be collected each day prior to and following
turning of the windrow.

Temperature Monitoring

Windrow temperature will be the primary indicator of successful operation of
composting operations. Windrow tempe'rature measurements will be collected each
day prior to and following turning of the windrow.

Moisture Level Monitoring

Moisture level will be monitored to ensure optimum operating conditions for microbial
growth and contaminant degradation. Moisture level measurements will be collected
three times per week prior to windrow turning. If additional moisture is added during
windrow turning, a moisture level measurement will be collected following turning of the
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pH level measurements will be collected once per week. pH data will be recorded but
will not be used to change operating conditions.

1.4.4 Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements which
specify the quality of the data required to support decisions made during interim
measures cleanup, and are based on the end uses of the data to be collected. As
such, different data uses may require different levels of data quality. There are at least
five analytical levels which address various data uses and the QAlQC effort and
methods required to achieve the desired level of quality. This project will utilize NEESA
Level C for all off-site analyt!cal work.

The intended data quality objectives for precision" accuracy and completeness for'
laboratory data are summarized in Tables 3-1 through.3-7.

r'

The overall objective of collecting field measurements of process parameters is to
obtain data of sufficient quality and quantity to determine that acceptable operating
conditions are maintained in 'the windrows. The specific objective of each process
monitoring sampling event is to collect representative data for the purpose of evaluating
the variance in each process parameter (oxygen, temperature, moisture, pH) among
samples from different locations within a single windrow.

The objective of the field test kit monitoring for RDX and TNT will be tci assist in the
delineation of approximate excavation limits and the process monitoring of explosive
degradation within the compost piles to determine when final confirmation samples
should be collected. An off-site laboratory will be used for the final confirmation
analysis in both cases. Since the primary purpose of the test kits will be to approximate
concentrations to help refine when analytical samples should be collected for off-site

, laboratory analysis, the accuracy of the measurement is not critical. A comparison of
soil field test kit measurement was performed for soil samples collected as part of the
pilot-scale operations. A summary of this comparison including all data is provided in
Appendix H. Review of results of these tests show that the field test kits are acceptable
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for use for the intended objectives. A similar comparison of the results for the compost
samples will be performed during the full-scale operation.

The analytical level of process monitoring data will be field level for in-situ field
measurements, as shown in Table 1-9. Measurement methods and acceptable
reporting limits for the various field measurement parameters are presented in
Table 1-10. The data quality objectives for precision, accuracy and completeness are
described in Section 5.

1.5 SAMPLE LOCATIONS

Sample locations and rationale are fully described in Section 4.0. Locations will be
reviewed by EPA Region 5 and IDEM, as applicable, prior to start of work.

TABLE 1-10
FIELD MEASUREMENT PARAMETERS AND ASSOCIATED MEASUREMENT

RANGES AND ACCURACY RANGESCRITERIA
...........J~.......~_.....-.. .............'d."a.............:..\h••. ..-

PARAMETER MEASUREMENT MEASUREMENT M.~~I~~

METHOD AND ACCURACY
RANGESCRITERIA

Oxygen oxygen probe range =0 - 21 % in 1% increments

Temperature hand-held compost temperature range =0 to 93°C in 1° increments or
probe oto 2000 F in 10 increments

Moisture Level sample weighing and drying weights reported to the tenth of a
gram

pH pH meter range =4.0 to 10.0; pH reported to
the tenth of a pH unit

;rNTJancfRDX colorimetric range~:no 30 uglg;8% RSD

1.5.1 Sample Network by Task and Matrix

Analytical constituents per task are summarized in Table 1-11. This is a summary of
parameters relating to the full-scale operations. Sample totals are provided in Table 4
6, Section 4.0.

1.5.2 Excavation Site Maps of Sampling Locations

Sample location maps will be generated prior to mobilization to the SWMUs. Sampling
areas for Mine Fill A are discussed in Section 4.0 of this QAPP. Depending on the
nature of encountered field conditions some of these locations may be changed.
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1.5.3 Process Monitoring Measurement and Sample Locations and Frequency

Locations for process monitoring measurements and samples are described in Section
4.0 and Field SOP QAPP- 4.0, in Appendix A of this QAPP. A summary of the process
monitoring schedule is presented in Table 1-12.

TABLE 1-11
SUMMARY OF SAMPLING PARAMETERS PER TASK

Task Analytical Method Requested Parameter~ to be Reported

1. Initial excavation site (s~iD. -Site-specific VOCs (Method -per Section 1.4.2.1
Characterization 8260)

-benzene, carbon tetrachloride,
[NOTE: Parameters to be -TCLP VOCs (TCLP regulated chloroform, chlorobenzene,
analyzed will be based on the list using Method 8260) 1,2-dichloroethane,
chemicals of concern at a 1,1-dichloroethene, methyl ethyl
particular SWMU site per Section (NOTE: one sample will be ketone, tetrachloroethene,
1.4.2.1.] collected ~~!!1g EnCo!~ trichloroethene, vinyl chloride

samp.I~.rsJor VOCs analysis,
covering both lists)

-full list for explosives
-Explosives (Method 8330)

-per Section 1.4.2.1
-SWMU-specific metals (6010;
7471 - mercury) -regulated list only

-TCLP-metals (1311, 6010,
7470) -per Section 1.4.2.1

-SVOCs (Method 8270) -per Section 1.4.2.1

-PCBs (Method 8081) -per Section 1.4.2.1

-Dioxins (Method 8290)

2. Equipment Wash Water/ -Explosives (Method 8330) -full Method 8330 list
Decontamination Water Sampling

-POTW requirements -dependent on POTW

-RCRA metals -Methods 6010 and 7470

3. Storm-Water Retention Pond ~TSS (EPA 160.2) list as shown
Sampling -COD (EPA 410.4)

-BOD (EPA 405.1)
-Oil and Grease (EPA413.1)
-Nitrate (EPA 300.0)
-Ammonia-N (EPA 350.2)
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TABLE 1-11 (co-ijtinue(t)
SUMMARY OF SAMPLING PARAMEfERS PER TASK

Task

4. Process Sampling and
Confirmation Sampling
·(;·~·__·_-t)·,seml?.2§'. ,

Analytical Requested Parameters to be Reported

full list for explosiV'es
-J1~I[cr@I~!2>?S

~n}2i§tur~;~Q~yg~Q~~<@g;:i?,.t1

••

•

[NOTE: The following analysis
will be performed at Day 0 and
at end of cycle only if
parameters are determined to
be in excess of the cleanup
goals (Table 1-2) at the initial
excavation characterization
samples]

,
-SWMU-specific metals (6010)

-TCLP-metals (1311, 6010,
7470)

-SVOCs (Method 8270)

-PCBs (Method 8081)

-Dioxins (Method 8290)

-per Section 1.4.2.1

-regulated list only

-per Section 1.4.2.1

-per Section 1.4.2.1

-per Section 1.4.2.1
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TABLE 1-11 (coi"t.tinued)
SUMMARY OF SAMPLING PARAMETERS PER TASK

Task Analytical Method Requested Parameters to be Reported

5. Sampling- Excavations -Site-specific VOCs (Method' -per Section 1.4.2.1
:':':~j'ir(Soil) ~§'~Q)'·".~l~ , . ~.~.

[NOTE: Parameters to be -benzene, carbon tetrachloride,
analyzed will be based on the -TCLP VOCs (TCLP regulated chloroform, chlorobenzene, 1,2-
chemicals of concern at a list using Method-824G 8260) dichloroethane,
particular SWMU site per Section 1,1-dichloroethene, methyl ethyl
1.4.2.1.] (NOTE: one sample will be ketone, tetrachloroethene,

collected using El!gor~ trichloroethene, vinyl chloride
s..el))pl~t~ for VOCs analysis,
covering both lists)

-full list for explosives
-Explosives (Method 8330)

-per Section 1.4.2.1
-SWMU-specific metals (6010)

-regulated list only
-TCLP-metals (1311, 6010,
7470)

-per Section 1.4.2.1
-SVOCs (Method 8270)

-per Section 1.4.2.1
-PCBs (Method 8081)

-per Section 1.4.2.1
-Dioxins (Method 8290)
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TABLE '1-12
PROCESS MONITORING MEASUREMENT AND SAMPLING SCHEDULE

PARAMETER SAMPLING/ *NUMBER OF VOLUME SAMPLING
ANALYTICAL SAMPLES REQUIRED PER SCHEDULE

METHOD PER SAMPLE
SAMPLING

EVENT

Oxygen Field SOP QAPP-4.0 6 per cross- in-situ Daily
section (30 measurement per
total) Field SOP

Temperature Field SOP QAPP-4.0 6 per cross- in-situ Daily
section (30 measurement per
total) Field SOP

Moisture Level Field SOP QAPP-4.0 a.m per cross ex-situ Three times per
section (45~ measurement per week and after
total) Field SOP moisture added to

any pile

pH Field SOP QAPP-4.0 1 per cross ex-situ Once per week
section (5 total) measurement per

Field SOP

~ill liLel.qJSG>J~i<;l~~ Ij~¢§mRQ.s.it~i~Jj :m!=!,a@~l1!ip]] ~YJE~1~J:~1&1;
[r.Q,[~§~StiQQl; fi~ldi§@R

~ft£Qn~
',[~t!Q1'i}ji1fit2l&;

~)l(~§$!g!~Jl

JK~~ .mi~!q&$!0J~le~gl?,~5IQ njCQIJjg,Q$j!~fi.~ w~a:@r,e,rt;l~D,t{~ [Daw'il-~1~~&02;1i~_~I,·.-i<~

9~qsslse-F~iOQ ftela~$~g

lfr()mi~

lo.~.ti9,ijl.1it1,2,%~

~)I(~~~tqJ~I): -
*The number of samples per event may be reduced as the windrow length is shortened due to volume
reduction.
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2.1 PROJECT ORGANIZATION CHART

Figure 2-1 of thisQAPP shows the project organization chart indicating individual
assignments for the remediation activities at NSWC Crane. All participants are directly
subject to the requirements of this QAPP. The responsibilities of individual positions
are briefly described in the following sections.

2.2 MANAGEMENT RESPONSIBILITIES

U.S. EPA RCRA Project Coordinator/State Project Manager

The RCRA Project Coordinator (RPC) has the overall responsibility for all EPA-related
aspects of the RCRA interim measures cleanup, including approval of project
objectives. The State Project Manager has overall responsibility for all State-related
phases of the RCRA Interim Measures Cleanup with oversight by the U.S. EPA RPC.

Define project objectives and develop a detailed work plan schedule;

Establish project policy and procedures to address the specific needs of
the project as a whole, as well as the objectives of each task;

Acquire and apply technical and corporate resources as needed to ensure
performance within budget and schedule constraints;

Orient all field leaders and support staff concerning the project's special
considerations;

Monitor and direct the field leaders;

Develop and meet ongoing project and/or task staffing requirements,
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including mechanisms to review and evaluate each task product;

• Review the work performed on each task to ensure its quality,
responsiveness, and timeliness;

• Review and analyze overall task performance with respect to planned
requirements and authorizations;

• Approve all reports (deliverables) before their submission to U.S. EPA
Region 5;

Ultimately be responsible for the preparation and quality of interim and
final reports; and

Represent the project team at meetings and public hearings.

MK Program Management Office

The Program Management Office (PMO) in Charleston, South Carolina has overall
responsibility for all cleanup measure activities at all sites in the Southern Division of
the Naval Facilities Engineering Command under Contract No. N62467-93-D-1106.
The PMO is the primary point of contact for Southern Division.

2.3 QUALITY ASSURANCE RESPONSIBILITIES

MK Program QA Manager

The MK Program QA Manager will remain independent of direct job involvement and
day-to-day operations, and have direct access to corporate executive staff as
necessary, to resolve any QA dispute. The Program QA Manager is responsible for
auditing the implementation of the QA program in conformance 'with the demands of
specific investigations, MK's policies, and US EPA requirements in accordance with this
QAPP. Specific functions and duties include:

Providing QA audit on various phases of the field operations;

Reviewing and approving of QA plans and procedures;

Providing QA technical assistance to project staff;

Reporting on the adequacy, status, and effectiveness of the QA program
on a regular basis to the program manager and executive vice president
for technical operations; and

.'

•
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• Reviewing analytical laboratory qualifications.

MK Site Quality Control Supervisor
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The MK Site Quality Control Supervisor (SQCS) will provide the necessary guidance to
the project staff on quality-related matters. The SQCS will provide quality assurance
reviews of project documents, field procedures, laboratory quality assurance plans,
project documentation and will perform project audits. Duties of the SQCS include
identifying quality problems, initiating corrective actions and verifying the
implementation of the corrective actions.

u.S. EPA Region 5 Quality Assurance Program Plan (QAPP) Coordinator

EPA Region 5 QAPP Coordinator has the responsibility to review and approve all
Quality Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the
project include:

• Conducting external Performance and System Audits of the off-site
analytical Laboratory; and

• • Reviewing and evaluating field and laboratory procedures.

2.4 LABORATORY RESPONSIBILITIES

MK Project Chemist

The MK Project Chemist will report to the MK Project Manager and will be responsible
for:

Review of analytical laboratory qualifications as specified in Section 2.6;

Coordinating laboratory analyses requirements with field personnel;

Review of preliminary analytical data;

.Maintenance of final evidence files;

Review of analytical reports;

Approving final analytical reports prior to submission to
Southern Division; and

Overseeing data verification and data validation~I2:~M,g:rm.'.E1.q;~P:YE~~I[fl
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pproving final analytical reports prior to submission to
Southern Division; and

Overseeing data verification and data validation.

Maint .nance of final evidence files;

\. Reviewing analytical laboratory qualifications.

MK Site\uality Control Supervisor

The MK Si\e Quality Control Supervisor (SQCS) will provide the necessary guidance to
the project s\aff on quality-related matters. The SQCS will provid~ quality assurance
reviews of project documents, field procedures, laboratory qU~li(y assurance plans,
project docum~ntation and will perform project audits. Duties'of the SQCS include
identifying quali~ problems, initiating corrective actions ancfverifying the
implementation 01 he corrective actions. /

Assurance Pro ram Plan i APP Coordinator

/
EPA Region 5 QAPP Co~rdinator has the responsibility to review and approve all
Quality Assurance projectSlans (QAPPs). Additj~nal U.S. EPA responsibilities for the
project include:' /

• Conducting exte ~al Performa/ilce and System Audits of the off-site
analytical Laborat",: and /

• . Reviewing and evalu~reld and laboratory procedures.

2.4 LASORATORY RESPON7SIBI~:rIES

MK Project Chemist

The MK Project Chemist will report to the MK roject Manager and will be responsible

lor: Review 01 anLcal,aboratOry qUalifi"\ns as specified in Section 2.6:

coordinatlaboratOry analyses requirements with field personnel;

Review (1)f preliminary analytical data;

\NSWC Crane
\,-scale Biofacility Operations
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Laboratory Project Manager
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The LaboratoryfProject Manager will report directly to the MK Project Chemist and will
be responsible for the following:

e Providing technical support for analytical method procedures and
discrepancies;

e, Ensuring 'all resources of the laboratory are available on an as-required
basis; and

Reviewing final analytical reports.

Laboratory Operations Manager

The Laboratory Operations Manager will report to the Laboratory Project Manager and
will be responsible for:

Coordinating laboratory analyses;

Supervising in-house chain-of-custody;

Scheduling sample analyses;

Overseeing data reyiew

Overseeing preparation of analytical reports; 'and

.Appr'oving..final analytical reports prior to submission to MK.

Laboratory.·,Quality Assurance Officer

The Laboratory QA Officer has the overall responsibility for data after it leaves the
laboratory. The Laboratory QA Officer will be independent of the project staff but will
communicate data issues through the Laboratory Project Manager. In addition, the
Laboratory QA Officer will:

e. , Oversee laboratory quality assurance;
,. ,

•

,"

Oversee QAlQC documentation;

Conduct detailed review and verification ofanalytical data in reports prior •
to submission to MK;
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• Define appropriate laboratory QA procedures; and

• Prepare laboratory Standard Operation Proc'edures..

Laboratory Sample Custodian

The Laboratory Sample Custodian will report to the Laboratory Operations Manager.
Responsibilities of the Laboratory Sample Custodian will include:

• Receiving and inspecting the incoming sample containers;

Recording the condition of the incoming sample containers;

Signing appropriate documents;

Verifying chain-of-custody and its correctness;

Notifying Laboratory Manager and Laboratory Supervisor of sample
receipt and ,inspection;

Assigning a unique laboratory identification number and customer
number, and entering each into the sample receiving log;

With the help of the laboratory manager, initiating transfer of the samples
to appropriate ·Iab sections; and- .'

COntrolling and monitoring access/storage of samples and extracts.

Final responsibility for project quality rests with MK's Project Manager. Independent
quality assurance will be provided by the Laboratory Project Manager and Laboratory
QA Officer prior to release of all data to MK..

Laboratory Technical Staff

The Laboratory technical staff will be responsible for sample analysis and identification
of corrective actions. The staff will report directly to the Laboratory Operations
Manager.
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2.5 FIELD RESPONSIBILITIES

Site Project Manager
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The MK Project Manager (MK PM) will have overall management responsibilities for
technical, financial and scheduling matters. The PM will report to the designated
Southern Division Project Manager for all project related issues and to the MK PMO for
project oversight, management direction, and resolution of any company related
matters. The MK PM will follow the project developments and notify Southern Division
of any problems encountered in the field which may effect data quality or the project
schedule.

The MK PM has overall responsibility for ensuring that the project meets U.S. EPA's
objectives and MK QNQC standards. The MK PM will provide assistance to Southern
Division in terms of distributing the QAPP to all those parties connected with the project.
The MK PM will report directly to Southern Division and is responsible for technical
quality control and project oversight.

Site QC Supervisor

The primary role of the Site QC Supervisor will be to assist in supervising the day-to- •
day performance of field activities of the field technical staff (i.e. QC Inspector) and
specific subcontractors (i.e. geotechnical laboratory and surveyor). The Site QC
Supervisor will ensure that the data quality objectives established for the project are
met through implementation of field procedures and project schedule. The Site QC
Supervisor will also be responsible to the PM for coordination with all support service
groups including procurement, project controls and quality control.

Site Safety and Health Officer

The Site Safety and Health Officer (SSHO) is responsible for the implementation of the
Site Safety and Health Plan and the day-to-day control of health and safety activities.
This individual will provide the necessary guidance to the project staff so they can
safely perform their functions in accordance with corporate, state, and federal
requirements. The SSHO will report directly to the PM and the MK PMO Safety and
Health Manager.

Contract Administration

The Contract Administrator has primary responsibility to ensure contract requirements
are met, and to document and implement change orders to the contract. The Contract
Administrator will work with the Superintendent and will report directly to the Project •
Manager.
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Field Engineer
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The Field Engineer will be responsible for gathering and analyzing field data, and
preparing daily reports and data evaluations. The Field Engineer will work closely with
operation personnel both at Mine Fill A and the Biofacility to ensure tasks are
completed with care and objectives are met. The Field Engineer will report to the
Superintendent and ultimately to the Project Manager.

Superintendent

The Superintendent is primarily responsible for the coordination and control of all field
activities to ensure that all tasks in the Operational Plan are completed.- The
Superintendent will also coordinate off-site waste disposal activities and provide daily
reports to the Project Manager on the status of field work.

2.6 LA1;30RATORY QUALIFICATION REQUIREMENTS

2.6.1 Analytical Chemistry Laboratories

To support the analytical chemistry needs of the District II RAC program, MK will be
responsible for the selection of qualified laboratories capable of performing quality
analysis and data. Because the quality of analytical chemistry data must be defensible,
only laboratories meeting certain minimum qualification requirements will be utilized.
MK will utilize analytical laboratories that have previously performed or are currently
performing analysis in support of the U.S. Navy's Installation Restoration Program (lRP)
per NEESA 20.2-047B (NEESA, 1988). Laboratories will "have undergone the
laboratory approval process as defined in the subject NEESA document for the scope
of work performed under the IRP. Because the NEESA approval process is project
specific and not global, previous NEESA evaluations and approvals are not applicable
to work performed on the District II RAC. However, they do provide some indication of
the laboratory's experience workfng under the U.S. Navy's NEESA analytical
requirements. Laboratories will also have undergone U.S. EPA Region 5 RCRA
approval.. Approval of this QAPP constitutes U.S. EPA Region 5 approval of the
proposed laboratory and applicable SOPs.fqr;mL~I?I9j~9tiJ~.

A QA systems audit of the laboratory may be scheduled to verify implementation of
details of the laboratory's QAPP. The performance of an aLJdit is based on the volume
of work to be performed by the laboratory, and other factors, such as previous use of
the laboratory. Any necessary corrective action identified as a result of an audit will be
documented, and the laboratory required to respond to MK, stating the measures to be
taken to correct the condition. The PQCM, :~./~31~fi!Y~BiiEi~~9!!~~2] and the Project
Chemist will work closely to ensure that any laboratory corrective action is adequate to
provide the level of quality required on the District II RAC.
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The QAPP provides the detailed requirements for analytical sampling, from collection in
the field to analysis in the laboratory. Additionally, specific requirements for data
deliverables are included in this QAPP.

2.6.2 Test ~esults

Laboratory test results will be signed by a testing laboratory fe~fesefltBti'o'ej~J?!2j~J

!ih~~€1]]!~~~.9,~ authorized to sign certified test results. The laboratory will furnish
all test results to the MK Project Chemist or designee. All test results will contain the
following, as a minimum:

• A reference to applicable contract requirements, tests, or analytical
procedures used;

• Actual test results; and
• A statement that the item tested or analyzed conforms or fails to conform

. to specified QC requirements.
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The overall QA objective for this project is to develop and implement procedures for
field sampling, chain-of-custody, laboratory analysis, and reporting that will provide
results which are legally defensible in a court of law. Specific procedures for sampling,
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of
data, internal quality control, audits, preventive maintenance of field equipment, and
corrective action are described or referenced in other sections of this QAPP.
Laboratory reporting and/or detection limits for each method in Tables 1-1 through 1-5
are provided in Appendix B. General quality control limits for accuracy, precision and
completeness are provided in Tables 3~1 through H~.

3.1 PRECISION

3.1.1 Definition

Precision is a measure of the reproducibility of measurements under a given set of
conditions. Precision is usually stated in terms of relative standard deviation (RSD) or
relative percent difference (RPD). Results of QC samples can be used to calculate the
precision of the analytical or sampling process. Field duplicate and replicate samples
will be used to determine the precision of the sampling process. Laboratory duplicates,
matrix spikes and matrix spike duplicates will be used to determine the precision of the
analytical process.

3.1.2 Field Precision Objectives

Field duplicate data will be evaluated to determine potential variability introduced by soil
heterogeneity and sampling technique. This evaluation will be performed during data
verification",~sct~"fin~d,ih' Section 9,,:,2.?; and summarized in the data assessment. One
duplicate sample or reading will be analyzed for at least every 20 samples to
qualitatively evaluate precision.

3.1.3 Laboratory Precision Objectives

Precision in the laboratory is assessed through the calculation of RPD and RSD for.
three or more replicate samples. The equations to be used for precision in this project
can be found in Section 12. Precision control limits are established by SW-846
methods. Limits for confirmation soil sample precision are summarized in Tables 3-1
through 3-7.
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3.2 ACCURACY

3.2.1 Definition
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Accuracy is a measure of the bias in a measurement system, and defined as the
. closeness of the reported value to the true value. Pofential sources of error include the

sampling process, field contamination, preservation, handling, sample matrix, sample
preparation and analytical techniques. The accuracy of a measurement system will be
assessed by evaluating the results of quality control samples such as matrix spik.es,
analytical surrogates and the use of field blanks, trip blanks and equipment rinsate
blanks.

3.2.2 Field Accuracy Objectives

For laboratory data evaluation, field blanks, trip blanks and equipment rinsate blank
data will be evaluated to identify potential sources of error introduced during sampling.
This evaluation will be performed during data validation and summarized in the data
assessment. Accuracy for laboratory samples is also assessed through adherence to
all sample handling, preservation and holding times. Accuracy for field measurements
will be ensured by adhering to established Field SOPs found in Appendix A of this
QAPP.

3.2.3 Laboratory Accuracy Objectives

Laboratory accuracy is assessed through the analysis of standard matrix spikes,
sample matrix spikes (MS) or standard reference materials (SRM) and the
determination of percent recoveries. The equation to be used for accuracy in this
project can be found in Section 12. The accuracy control limits are also summarized in .
Tables 3-1 through 3-7, and may vary based on laboratory performance.

I

3.j COMPLETENESS

3.3.1 Definition

Completeness is a measure of the amount of valid data obtained from an analytical
data set compared to the amount that was expected to be obtained under normal
sampling and analytical conditions.

3.3.2 Laboratory Completeness Objectives

Laboratory completeness is a measure of the amount of valid, measurements obtained
from all measurements taken in the project. The equation for completeness is
presented in Section 12. The laboratory completeness goal for Level C data is 90
percent, which is considered to be attainable using SW-846 and other EPA-approved
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analytical methods.

3.3.3 Field Completeness Objectives
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Field completeness for process monitoring data will be 85%. This goal reflects the
ability to collect additional samples or measurements, if necessary, to complete the
data set.

3.4 REPRESENTATIVENESS

3.4.1 Definition

Representativeness expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition.

3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness is a qualitative parameter which is controlled by the proper design
of the sampling program. Representativeness is addressed by describing sampling
techniques and the rationale used to select sampling locations. It will be assessed
through the use of samples collected in a manner such that they are equally
representative of a given point in space or time. Representativeness will be satisfied by
ensuring that this QAPP is followed and that proper sampling techniques and sample
preservation procedures are followed;'-Cl!)·:de.rnon,~!I~!~9~m·':~~gjN~!g)I2r;g~g~.

3.4.3 Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical
procedures, meeting sample holding times and analyzing and assessing field duplicate
samples. The sampling network was designed to provide data representative of site
conditions. During development of this network, consideration was given to past waste
disposal practices, existing analytical data, physical setting and processes, and
constraints inherent to the RCRA progr~m.

3.5 COMPARABILITY

3.5.1 Definition



•
NSWC Crane
Full-Scale Biofacility Operations

3.5.2 Measures to Ensure Comparability of Field Data
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The comparability goal is achieved by using established Field SOPs to collect and
analyze representative samples and reporting analytical data in appropriate units.
Comparability will be satisfied by ensuring that the QAPP procedures are followed and
that proper sampling techniques are use~.

3.5.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical
methods are used and documented per the QAPP. Comparability is also dependent on
similar QA objectives.

3.6 LEVEL OF QUALITY CONTROL EFFORT
,

Field blank, trip blank, method blank, sample duplicate, standard reference materials
(SRM), standards matrix spike arid sample matrix spike samples will be analyzed to

.assess the quality of the data resulting from the field sampling and analytical programs.

Field and trip blanks consisting of distilled/deionized water will be submitted to the
analytical laboratories to provide the means to assess the quality of the data resulting
from the field sampling program. Trip blanks are used to assess the potential for
contamination of samples due to contaminant migration during sample shipment and
storage. Sampling equipment rinsates are collected to ensure sampling equipment is
clean and that the potential for cross-contamination has been minimized.

One Field Blank sample will be collected from each source of tap water every month
used for equipment decontamination.

Method blank samples are generated within the laboratory and used to assess
contamination resulting from laboratory procedures. Duplicate samples are analyzed to
check for sampling and analytical reproducibility. Matrix spikes provide information
about the effect of the sample matrix on the extraction or digestion and measurement
methodology. All matrix spikes are performed in duplicate for organic methods and are
hereinafter referred to as matrix spike/ matrix spike duplicate (MS/MSD) samples. One
MS/MSD will be collected for every 20 or fewer investigative samples..MS/MSD
samples are designated/collected for all analytical methods.

o

MS/MSD samples are investigative samples.-~Soil MS/MSD samples may require
e>rtra volume for \lOGs or extractable organics~·OOaYJir,eguih3'ex.t'Fa~VQ!Ume. However,

"".-.-.;..w::,-><i"" ._>1!~""" "",,",-_ "~" -<...."...,'~_~' ...."',"',.._.-.c.,

a ueous·soil:;MS/MSD:sarTf··les.inusU5e;:c6I1ecteat:Witn~tW'o.:aaaitiooal~EnGore~sam -Iersq t~,....,.;_to<:~, .. _~.,- ......~." _.-P. _.- . _,....~'I~,'t.:J.-l<i<_ .. " ........_ • .:,~~".....;....."...,.,.....,,;...__"' .•,.../ ~_~, .; ......_,..,:;<t;;~~_.,__~.~~.. ..; ........._.~ ............ ,.;......"""'.~J2:~....>~ ........
toierfsf(te!$'Ufficieht volLim¢:Jdr VOG§::t;A'-UeoLis MS/MSD sam les must be collected at
............O':-"'~""........,...-.......:.••:~··,,.l •• ~.<I'O-.f.• ,.....,~.,"'*'.~. " '.• -< ....4·.... ···.~••,.~~,.... '_.,. _ " , ... \;._~,:l;............,.i._g~, ,.... -<_;.~.... p
triple the volume for VOCs and double the volume for extractable organics. One
MS/MSD sample will be collected/designated for every 20 or fewer investigative
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samples per sample matri£(i.e., water, soil).
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Field duplicates will be collected at a frequency of one sample per 20
FegulaFiD~~~ge!!~samples collected, depending on the data use and as dictated in
Table 3"-1. The general level of the QC effort will be one field duplicate for every 20 or
fewer investigative samples per sampling interval for compost sampling. One volatile
organic analysis 0JOA) trip blank, consisting of distilled/deionized water, will be
included along with each shipment of aqueous VOA samples.

Compost must be regarded as an unusual matrix. The laboratory is prepared to
conduct serial dilutions and post digest spikes, and method of standard additions (MSA)
as necessary, if interference problems are noted in accordance with SW-846, Method
7000A, section 8.0 and method 6010A, section 8.5.



TABLE 3-1
QA OBJECTIVES FOR ,

PRECISION, ACCURACY AND COMPLETENESS
VOLATILE ORGANICS (Method 8260)

Data Quality Matrix Method of Frequency QC Limits
Parameter Detennination

SWL Quanterra

Precision Water Laboratory MS/MSD One per 20 samples RPD =e-aao- RPD =0 - 35%
(one per analytical 40% -
batch) -

Water Laboratory Control One per 20 rinse events RPD =e-aao- RPD =0 - 35%
Sample/Duplicate 40%

Soil, Laboratory MS/MSD One per 20 samples RPD =Q..49O- RPD =0 - 35%
compost (one per analytical 45%

batch)

Soil, Laboratory Control One per 20 samples RPD =Q..49O- RPD =0 - 35%
compost Sample/Duplicate (one per analytical 45%

batch)

Accuracy Water Surrogate All samples and See Al3l3efldil< Recovery =75 -
~ standards G, Page G2 121 %

2+Recovery =
86-118 %

Water Laboratory Control One per 20 samples See Al3l3efldil< Recovery =70 -
Sample/Duplicate (one per analytical G, Page G2 130%

batch) +7Recovery =
23-185 %

Water Laboratory MS/MSD One per 20 samples See Al3l3efldil< Recovery =70 •
(one per analytiCal G, Page G2 130%
batch) +7Recovery =

23-185 %

Soil, Surrogate All samples and See Al3l3efldil< Recovery =75-
Compost standards G, Page G2 120%

2+Recovery =
74~120 %

Soil, Laboratory Control One per 20 samples See Al3l3efldil< Recovery =68 •
Compost Sample/Duplicate (one per analytical G, Page G2 130%

batch) +7Recovery =
50-151 %

Soil, Laboratory MS/MSD One per 20 samples See Al3l3efldil< Recovery =68 -
Compost (one per analytical G, Page G2 130 %

batch) +7Recovery =
50-151 %

Completeness Water, Valid Samples All Samples 90f)ef'eeffl% 90%
Soil,
Compost

Notes: MS/MSD =matrix spike/ matrix spike duplicate; RPD =relative percent difference.
Water refers to the analysis of storm water, retention pond water, rock wash water, and various blanks.

•

•
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TABLE 3-2'
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
EXPLOSIVES (Method 8330)

Data Quality Matrix Method of Frequency QC Limits
Parameter Determination

SWL Quanterra

Precision Water Laboratory MSIMSD One per 20 See A""eRaix RPD = 0-,.
samples (one per 6, Pege 62 35%
analytical batch) 44RPD = 0-72

%.

Water Laboratory Control One per 20 RPD =9-460- RPD = 0-
Sample/Duplicate samples (one per 72% 35%

analytical batch)

Soil, Compost Laboratory MS/MSD One per 20 See A""eRaix RPD = 0-
samples (one per 6, Pege 62 35%
analytical batch) 44RPD = 0-40

%

Soil-, Compost Laboratory Control One per 20 RPD = 0-40 % RPD = 0-
Sample/Duplicate samples (one per 35%

analytical batch)

Accuracy Water Surrogate All samples and 60 140~b tJSiRg Recovery =
standards 3;+ 40 - 135%

eroR=Recovery
= 16-160 %

Water Laboratory Control One per 20 See A""eRaix Recovery =
Sample/Duplicate samples (one per 6, Pege62 65·135%

analytical batch) 44Recovery =
16-160 %

Water Laboratory MS/MSD One per 20 See A""eRaix Recovery =
samples (one per 6, Pege 62 65 - 135%
analytical batch) 44Recovery =

16-160 %

Soil, Compost Surrogate All samples and 60 140~b tJSiRg Recovery =
standards 3;+ 40 - 135%

. eroR=Recovery
= 19-137 %

Soil, Compost Laboratory Control One per 20 See A""eRaix Recovery =
Sample/Duplicate samples (one per 6, Pege 62 65 - 135%

C!nalytical batch) 44Recovery =
19-137 %

Soil, Compost Laboratory MS/MSD One per 20 See A""eRaix Recovery =
samples (one per 6, Pege 62 41 65 - 135%
analytical batch) Recovery = 19-

137%

Completeness Water, Soil, Valid Samples All Samples 90~% 90%
Compost

Notes: MS/MSD = matrix spike/ matrix spike duplicate; RPD = relative percent difference.
Water refers to the analysis of storm water, retention pond water, rock wash water, and various blanks.

\
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TABLE 3-3
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
METALS (Method 6010)

Data Quality Matrix Method of Frequency QC Limits
Parameter Determination

SWL Quanterra

Precision Water, Soil, Laboratory One per 20 RPD = 9- RPD -20%
Compost Duplicate samples (one 200-15 % water

per analytical water 35% soil
batch) 0-25 % soil

Accuracy Water, Soil, Laboratory MS/MSD One per 20 Recovery = Recovery =
Compost or samples (one 80 12077- 71 - 128%

Laboratory MS and per analytical 117 %
Sample Duplicate batch)

Water Laboratory Control One per 20 Recovery = Recovery =
Sample/Duplicate samples (one 80 12077- 71 - 128%

per analytical 110 %
batch)

Soil, Compost Laboratory Control One per 20 Recovery = Recovery =
Sample/Duplicate samples (one 80 12078- 80 - 120%

per analytical 117 %
batch)

Completeness Water, Soil, Valid Samples All Samples 90 90%
Compost ~efeeRt%

Notes:
MS/MSD = matrix spike/ matrix spike duplicate; RPD = relative percent difference,

Water refers to the analysis of storm water, retention pond water, rock wash water, and various
blanks. ..
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TABLE 3-4
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
SEMIVOLATILE ORGANICS (Method 8270)

Data Quality Matrix Method of Frequency QC Limits
Parameter Determination

SWL .Quanterra

Precision Water Laboratory MS/MSD One per 20 samples See A~~eR6i)( G, RPD=
(orie per analytical Pe~e G2 222RPD 0- 30%
batch) = 0-65 %

Water Laboratory Control One per 20 samples See A~~eA6i)( G, RPD=
Sample/Duplicate (one per analytical Pe~e G2 222RPD 0- 30%

batch) = 0-65 %

Soil, Laboratory MS/MSD One per 20 samples See A~~eR6i)( G, RPD=
Compost (one per analytical Pe~e G2 222RPD 0-40%

batch) = 0-19 %

Soil, Laboratory Control One per 20 samples See A~~eR6i)( G, RPD=
Compost Sample/Duplicate (one per analytical Pe~e G2 222RPD 0-40%

batch) = 0-19 %

Accuracy Water Surrogate All samples and See A~~eR6i)( G, Recovery =
standards Pe~e G2 10 - 141%

~Recovery=

10-141 %

Water Laboratory Control One per 20 samples See A~~eR6i)( G, Recovery =
Sample/Duplicate (one per analytical Pe~e G2 10 - 150%

batch) ~Recovery=

10-135 %

Water Laboratory MS/MSD One per 20 samples See A~~eR6i)( G, Recovery =
(one per analytical Pe~e G2 10 -150%
batch) ~Recovery =

10-135 %

Soil, Surrogate All samples and See A~~eR6i)(G, Recovery =
Compost standards Pe~e G2 1.8 - 137%

~Recovery=
I 18-137 %

Soil, Laboratory Control One per 20 samples See A~~eR6i)( G, Recovery =
Compost Sample/Duplicate (one per analytical Pe~e G2 10 -150%

batch) ~Recovery =
34-115 %

Soil, Laboratory MS/MSD One per 20 samples See A~~eR6i)( G, Recovery =
Compost (one per analytical Pe~e G2 10 -150%

batch) ~Recovery '7'
34-115 %

Completeness Water, Valid Samples All Samples 90peteeflt% 90%
Soil,
Compost

Notes: MS/MSD = matrix spike/ matrix spike duplicate: RPD = relative percent difference. \

Water refers to the analysis of storm water, retention pond water, rock wash water, and various blanks.
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•
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TABLE 3-5 -
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
PCBs (Method 8081, 8082 )

Data Quality Matrix Method of Frequency QC Limits
Parameter Determination

SWL Quanterra

Precision Water Laboratory One per 20 See A""eRelix G, RPD =0--
MS/MSD samples (one per PB~e G2 258RPD 35%

analytical batch) =0-85 %

Water Laboratory Control One per 20 See A""eRelix G, RPD =0-
Sample/Duplicate samples (one per PB~e G2 258RPD 35%

analytical batch) =0-85 %

Soil, Laboratory One per 20 See A""eRelix G, RPD =0-
Compost MS/MSD samples (one per PB~e G2 258RPD 35%

analytical batch) =0-32 %

Soil, Laboratory Control One per 20 See A""eRelix G, RPD =0-
Compost Sample/Duplicate samples (one per PB~e G2 258RPD 35%

, analytical batch) =0-30 % ,

Accuracy Water Surrogate All samples and See A""eRelix G, Recovery =
standards PB~e G2 30 - 150%

258Recovery =
34-126 %

Water Laboratory Control One per 20 See A""eRelix G, Recovery =
Sample/Duplicate samples (one per PB~e G2 70 - 130%

analytical batch) 258Recovery =
25-126 %

Water Laboratory One per 20 See A""eRelix G, Recovery =
MS/MSD samples (one per PB~e G2 70 - 130%

a~alytical batch) 258Recovery =
25-126 %

Soil, Surrogate All samples and See A""eRelix G, Recovery =
Compost standards PB~e G2 30 -150%

258Recovery =
47-125 %

Soil, Laboratory Control One per 20 See A""eRelix G, Recovery =
Compost Sample/Duplicate samples (one per PB~e G2 70 - 130%

analytical batch) 258Recovery =
15-139 %

Soil, Laboratory One per 20 See A""eRelix G, Recovery =
Compost MS/MSD samples (one per PB~e G2 70 -130%

analytical batch) 258Recovery =
15-139 %

•

•
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TABLE 3-5 (continued)
QA OBJECTIVES FOR

PRECISION,·ACCURACY AND COMPLETENESS
PCBs (Method 8081, 8082 )

Data Quality Matrix Method of Frequency QC Limits
Parameter .Determination SWL Quanterra·

Completeness Water, Valid Samples All Samples 90 J3ereefll% 90%
Soil,
Compost

Notes: MS/MSD = matrix spikel matrix spike duplicate; RPD = relative percent difference.
Water refers to the analysis of storm water, retention pond water, rockwash water, and various
blanks.
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TABLE 3-6
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
DIOXINS (Method 8290)

Data Quality Matrix Method of Frequency QC Limits
Parameter Determination SWL

Precision Water Laboratory One per 20_ . See Appefldix G,
-

Control samples (one per Pe~e G2 169RPD =
Sample/Duplicate analytical batch) 0-80%

Soil-, Compost. Laboratory One per 20 See Appefldix G,
Control samples (one per Pe~e G2 169RPD =
Sample/Duplicate analytical batch) 0-80 %

Accuracy Water Laboratory One per 20 See Appefldix G,
Control samples (one per Pe~e G2
Sample/Duplicate analytical batch) 469Recovery =24-

140 %

Soil, Compost Laboratory One per 20 See Appefldix G,
Control samples (one per Pe~e G2
SamplelDuplicate analytical batch) 469Recovery =40- .

135 %

Completeness Water, Soil Valid Samples All Samples 90 pereeflt%

Notes: Water refers to the analysis of storm water, retention pond water, rock wash water, and various
blanks.

•

•

•

NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 3, 10/05/98

Section 3, Page 12 of 14



..

TABLE 3-7
QA OBJECTIVES FOR

PRECISION, ACCURACY AND COMPLETENESS
MISCELLANEOUS PARAMETERS

Parameter Laboratory SOP Number1 Section (in SOP) Page Number
Appendix C-

TSS SWL SWL-IN-600 . Section 12 C2-118

Quanterra CORP-WC-0002SAC Section 17 C4-425

COD SWL SWL-IN-403 Section 10 C2-125

Quanterra LM-CAL-1019 Section 9 C4-430

BOD SWL SWL-IN-415 Section 8 C2-131

Curtis & Curtis-Wet\BOD.sop Section 4 C4-432
Tompkins

Oil and Grease SWL SWL-06-105 Section 9 C2-334

Quanterra LN-CRL-1026 Section 10 C4-597

Nitrate SWL SWL-IN-030B Section 10 C2-325

Quanterra SAC-WC-0036 Section 9 C4-580

Ammonia-N SWL SWL-IN-020 Section 9 C2-319

Quanterra SAC-WC-0105 Section 9 C4-566

Ne=FENote:-4S0Ps are laboratory confidential. - SOPs are lab6rat6f)' eeRfideRtial. SOPs are
provided by Southwest Laboratories (Broken Arrow,
Oklahoma) and Quanterra Environmental Services
(Sacramento, California).

•

•
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Sampling procedures will be used to collect data to meet the objectives of five data
collection tasks: .

• Excavation Site Characterization (Section 4.1)

• Equipment Wash Water/Decontamination Water Sampling (Section 4.2)

• Storm-Water Retention Pond Sampling (Section 4.3)

• Process Sampling (Section 4.4)

• Excavation Sampling (Section 4.5)

These tasks and associated objectives are described in Section 1.4.

QAlQC samples are described in Section 4.6. Decontamination procedures are
provided in Section 4.7. Sample packaging and shipping information is provided in
Section 4.8.

Each of the sampling tasks listed above will be completed as applicable. Soils will be
excavated and treated.

Confirmation sampling in the excavation(s) for the purpose of closure will be completed.
The excavation will be sampled for SWMU-specific parameters listed in Section 1.4.2.1
prior to being-backfilled. This data will assist in delineating further excavation at the
SWMUs. .

4.1 INITIAL EXCAVATION SITE CHARACTERIZATION PROCEDURES

.As defined in Section 1.4, this task has three specific objectives:

Objective 1: Identify areas for excavation. Analyze the soils data will also be
used as "entry" concentrations for composting.

Objective 2: Determine if SWMU-specific waste ~fOauets~t1~it;DJ[~$ are present
i.n :'J:l~fsoil. '

Objective 3: Determine if soil is hazardous with respect to metals-af'tEfi TCLP list
VOCs/and site~speGific~SV:C3:>:Qs.Soil will not be accepted into the

".:>. ...._.,~•• _ ., •••.•e ,,~'_ '."' .......t • ..,. ~:;._....... " .. -J;-,,~..:.iI

Biofacility for treatment if it is hazardous with respect to these
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Note that in this section and in Field SOP QAPP-1.0in Appendix A of this QAPP,
"VOCs analysis" indicates the soil will be tested for SWMU-specific VOCs and TCLP list
VOCs. Only one sample H.I;)I~g[$oJ!.~g~rnl;!l~[",~)lwill be collected for analysis of both
sets of VOCs. .

Sampling Areas

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc.
Grid-borders will be flagged in the field and areas will be chosen which will be
accessible by heavy equipment (i.e. individual grid blocks will not be placed in the midst
of heavy utilities or surface structures). Grid blocks are not expected to be perfectly
square (i.e. those in the berm). The Soil Excavation Plan, Appendix E of the Full-Scale
Operations Plan (MK, 1998b) shows the layout of the grid blocks.

Soil Sampling

Soil samples will be collected from each grid block or sampling area using the
procedure provided in Field SOP QAPP-1.0 in Appendix A, which is highlighted as
follows:

For each grid block:

Volatile Organics Sampling

The soil will be examined, at each grab sample location, to determine if unusual
odors, stains or other indicators are present (i.e. high PIO readings) of organic
contamination. Based on these field observations, additional VOC samples may
be collected~u.siri~g~~D:.~.nG9r~§~oij'1P.I~r.

VOCs samples will be collected from the 12- to 18-inch depth only, unless
otherwise indicated by field observation.

Grab samples for other SWMU-specific parameters will be held separately.

Sampling for other SWMU-Specific Parameters

Four grab samples will be collected from each corner of the grid block, as shown
in the Soil Excavation Plan, Appendix E of the Full-Scale Operations Plan (MK,
1998b),for the 0 to 12-inch depth and 2- to 3-foot depth.
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The four grab samples plus the one from the center of the grid block will be
composited for the required analyses (Table 1-11). The grabs will be combined
to form one composite sample as follows:

Place each grab sample into aA alumiAum pie paA or coolde sneet, after
removiAg~1~!@~$.,tl3~JmwJAAQ~~vegetation and coarse
fractioAsLC!r,g§rrgQ.~~. Breal(![2lJ2@,~~~~Jt~JrfTIl5.J~s1R~J2I~8R1ITg up the soil
·using gloved naAds, aAd remove large roel(S~J~~jl~!QN~P,,,QQ!)l~ (tne soil
may also be sie'ved). AHewill[QJ&Y9IDYAIJJI~iaQ1iY!19:r!J~g~~f;l1~~ the soil te-aif
dfyjllj!~1!9~{. Cover tne pie paA witn a secoAd pie paA aAd snal<e aAd
swirl vigorously to disperse aAd nomogeAize tne soil. Cone and quarter
the soil in the pie PSAP'9.\Y.[. Collect an equal portion from each quarter
and composite to fill an 8-ounce jar for explosives analysis.

This process will provide a more representative sample as explosives
contamination is known to vary over short distances (Crockett and others,
1996). Combine the remaining soil together for other analysis

As a result, for each grid block, a minimum of two composite samples will be collected
for SWMU-specific compounds. A minimum of one sample will.be collected for VOC
analysis from the center of the grid block, from a depth of 12 to 18 inches.

Marking Grid Blocks for Excavation

Analytical results will be used to mark grid blocks or sampling areas as· requiring
excavation. If a grid block or sampling area shows contamination (off-sit~ laboratory
results TNT or RDX shows greater than cleanup goals in Table 1-2 of theFull-Scale
Operations Plan) to a depth of three feet, the grid block or area will be marked for !:!R!2
three feet of excavation. If a grid block or area shows contamination at the one-foot
depth, the block or area will be marked for one foot of excavation. If a grid block shows
no contamination at theone-foot and the three-foot depth, the grid block shall not be
marked for excavation. Additional grid blocks will be sampled as necessary to allow
excavation of the required volume of soil.

4.2 EQUIPMENT WASH WATER/DECONTAMINATION WATER SAMPLING

Decontamination water generated at the excavation staging area and at the Biofacility
will be collected and stored in a tank. This water will be used for windrow moisture
addition. Any solids which collect in the sumps at the Biofacility will be added to the
compost during the initial windrow mixing only.



Decontamination water stored in a tank will not be sampled if used in the treatment
process-;- or will be sampled for explosives, ReRA metals aAd POTVV requiremeAts if
shipped to an on-site treatment facility.~8.9W~1{,~~HKWiIJ:;Q.~':§.fim§L~gJ:f6,~tip'.~l:[rTI~f§!l§

!!!t~g,~IDr~J[~~~}JfEM~~g][9.~!gitm~~@~i~y,]lE[Qf~Sampling procedures are
provided in Field SOP QAPP- 2.0 in Appendix A.
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The samples will be labeled and stored in a cooler with ice and kept at approximately
4 ± 2 degrees Celsius. Sample documentation, packaging, and shipping procedures
will be followed as described in Section 4.8 and Section 5.0, Custody Procedures.

Disposable bailers or disposable pump tubing will be used to sample tanks, eliminating
the need for decontamination. Used disposable bailers will be disposed with used PPE.

4.3 STORM-WATER RETENTION POND SAMPLING

Surface run-off or storm-water present on the Biofacility asphalt-paved areas is
collected in two ponds, #1 and #2. The water in the retention ponds will be sampled to
determine if NPDES discharge requirements are met. Sampling procedures are
provided in Field SOP QAPP- 2.0 in Appendix A. Samples will be tested for NPDES
parameters listed in Table 4-1.

TABLE 4-1
NPDES DISCHARGE L1MITATIONS1

Parameter Monthly Limit - Average Monthly Limit - Maximum
(mg/L) (mg/L)

Total Suspended Solids 10 15
(TSS)

Chemical Oxygen 10 15
Demand (COD)

Biochemical Oxygen 10 15
Demand (BOD)

Oil and Grease ;,'26 52

Nitrate N/A 90

Ammonia-N 3 6

pH (field measured)2 between 5.0 and 11.0 units
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TABLE 4-1 (continued)
NPDES DISCHARGE L1MITATIONS1

Notes:
1. These values were obtained from the NPDES permit no. IN 0021539 (highest

levels permitted).
2. Field pH will be measured using a Horbia Twin B-Z13 or a Hach Model EC10

pH meter (290). Calibration data and model information will be recorded in the
field logbook, including results.

N/A = not available

The samples will be labeled, stored and kept at approximately 4 degrees Celsius.
Sample documentation, packaging, and shipping procedures will be followed as
described in Section 4.8 and Section 5.0, Custody Procedures. Disposable bailers~

BB!y.~11i}{!gD§lgjBB.~r.~ or disposable pump tubing will be used to sample the retention
pond water, eliminating the need for decontamination. Any used disposable bailers will
be disposed with used PPE.

A NSWC Crane representative may perform the storm/run-off water sampling in lieu of
the above, based on the approved IDEM NPDES requirements.

4.4 PROCESS SAMPLING

The composting process is anticipated to take approximately 28 days as dictated inthe'~

Full-Scale Operational Plan (MK, 1998b). Each windrow will be approximately 250 feet
long, 7 feet high and 20 feet wide. Sampling locations are displayed in Figure 4-3.
Cross-section at column numbers 3,5,7,9, and 11 will be sampled throughout the
process for various parameters to be analyzed by an off-site laboratory. The schedule
for ,sampling is shown in Table 4-2.

. Once Field Screening results have shown that explosive concentrations of TNT and
RDX have been reduced below cleanup levels, a confirmation sample will be collected.
Confirmation samples are anticipated to be collected on Day 28 of processing.
However, should processing be extended or shortened, confirmation samples will be
collected at the end of the compost cycle. Confirmation samples will be collected using
procedures in Field SOP QAPP- 3.0 in Appendix A.
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TABLE 4-2
WINDROW/COMPOST SAMPLING SCHEDULE

Parameter Analytical Number of Volume' Schedule
Method Samples per Required per

Sampling Event sample

Explosives field SOP QAPP-5.0 1 composite per 20 grams per Days 7, 14, & 21
screening kits (SW 846-8510 & .cross-section of analysis

8515) samples from
locations 1, 2, & 3

Explosives (full 8330 3 per cross- 8 ounces 'Day 0 and at end
list) section (15 total) of cycle

The following analysis will be performed at Day 0 and at end of cycle only if parameters are
determined to be in excess of the cleanup goals (Table 1-2) at the initial excavation characterization

samples

TCLP-metals 1311,6010,7470 3 per cross- 8 ounces (Both Day 0 and at end
section (15 total) analysis may be of cycle

done using 8
ounces)

Metals 6010 3 per cross- Day 0 and at end
section (15 total) of cycle

SVOCs 8270 3 per cross- 8 ounces Day 0 and at end
section (15 total) of cycle

PCBs 8081 3 per cross- 8 ounces Day 0 and at end
section (15 total) of cycle

Dioxins 8290 3 per cross- 8 ounces Day 0 and at end
section (15 total) of cycle

4.4.1 Other Process Parameters

Field testing equipment will consist of, oxygen and temperature direct reading probes.
Oxygen and temperature will be measured by pushing the probes into the center of
each sampling sector of the compost piles and allowing the monitor to stabilize.
Compost pH will be determined by measuring the pH level in a solution of deionized
water and a compost sample. Soil moisture will be measured by weighing the sample,
drying it, reweighing it and calculating the percent moisture. Frequency of pH, oxygen',
temperature and soil moisture measurements are described in Section 7.0 of the Full
Scale Operational Plan (MK, 1998b) and in the Field SOP QAPP- 4.0 in Appendix A of
this QAPP.
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Air monitoring will be performed as described in the Site Safety and Health Plan,
Appendix A of the Full-Scale Operational Plan (MK, 1998b).

4.5 EXCAVATION SAMPLING PROCEDURE

4.5.1 In-process Excavation Sampling

Field test kits for explosives will be used to help delineate the horizontal and vertical
extent of contamination during excavation activities, followed by confirmation sampling

. and laboratory analysis. After the initial excavation activities are complete in each grid,
the horizontal and vertical extent of remaining contaminants will be determined by using
colorometric field test kits for TNT and RDX. A step by step procedure for field
screening is provided in Field SOP QAPP- 5.0 in Appendix A.

A sampling grid will be laid out along the base of the excavation(s), using a nodal
spacing specified in Appendix E of the Full-Scale Operational Plan (MK, 1998b). Each
grid block will be sampled using Field SOP QAPP- 1.0 in Appendix A. Discrete
samples will be collected from the four corners and center of the' grid block, from
surface to six inches below ground surface within the excavation, using 8 drive
s8ffipler~r[I~.~~~, ~Q1p]>,,§I~~and analyzed for TNT and RDX per'Field SOP QAPP
5.0 in Appendix A.

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth.
Samples will be collected at each pin flag location, using a drive sampler. One sample
will be collected from 0-6 inches into the sidewall surface at the midpoint between the
surface and bottom of excavation. The sample will be analyzed for TNT and RDX (field
test kits).

4.5.2 Post-excavation Soil Sampling

After the soil is excavated to a depth where field screening indicate acceptable
concentrations of explosives, post-exca'l.ption soil samples will be collected for analysis
by a laboratory~~JJ~tU~llJ~tiQ~!JiijH]m~~!IDf3~1j.

Once soil has been removed, the excavation will be sampled and covered. After
analytical results are obtained and determined to meet the cleanup levels, the
excavation will be backfilled as described in the Full-Scale Operations Plan (MK,
1998b).

The purpose of sampling the excavation is to determine the level of contamination
remaining, with respect to explosives and SWMU-specific contaminants. A sampling



grid will be laid out along the base of the excavation(s), using a nodal spacing specified
in Appendix E of the Full-Scale Operational Plan (MK, 1998b). Each grid block will be
sampled using procedures described in the QAPP for pre-excavation sampling.
However, only one composite sample and one grab sample (for VOCs) will be collected
from each grid block. The composite sample will be analyzed for SWMU-specific
parameters (Table 1-11), and will be collected from the surface to six-inch interval in a
manner similar to pre-excavation composite samples. The grab sample will be
analyzed for site-specific VOCs, and will be collected from the center of the grid block,
42Q, to 48§ inches below ~~E!@gjground surface, using 8 drive s8ffipleF1nI~'&lI;Q,@,9t§

§f!mJitel~·

•
NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 2, 03/12/98

Section 4, Page 8 of 18

•

•

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth.
Samples will be collected at each pin flag location, using a drive sampler. One sample
will be collected from 0-6 inches into the sidewall surface at the midpoint between the
surface and bottom of excavation. The sample will be analyzed for SWMU-specific
parameters (Table 1-11).

4.6 QC SAMPLES

QC samples will be collected to ensure that representative and reproducible data are
obtained. The types of QC samples that will be used are discussed below. QC samples
apply only to samples submitted for off-site analysis by a laboratory.

4.6.1 Trip Blanks

A trip blank'is a QCsample that consists of two vials filledwith"organic-free water-and is;' .
prepared in the laboratory, shipped to the sampling site with the sample containers,' and,'; , ,-
returned to the laboratory with the samples to be analyzed for VOCs. One trip blank will
accompany each cooler containing VOC samples and will be stored at the laboratory

- with the samples and analyzed by the laboratory. Trip blanks will be analyzed for VOCs
on~. '

4.6.2 Equipment Rinsate Blanks

Equipment rinsate blanks (or rinsate bla.IJks) are collected to ensure that sampling
equipment is clean and that the potential for cross-contamination has been minimized
or prevented. Rinsate blanks are collected from the final reagent grade water rinse
used in sample equipment decontamination. Rinsate blanks will be collected and
analyzed at a frequency of one per 20 rinses, or at a frequency listed with the sampling
procedures, whichever is more stringent. A reduction in the frequency of rinsate blanks
may be deemed justifiable by the Project Chemist based on re~iew of analytical results
which would need to show no discernable evidence of introduction of cross
contamination due to inadequate equipment c1eansing~~Q,~t1i!§rar:rIDy~!~~eg.
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The rinsate blank is obtained by first decontaminating the sampling device and then
pouring reagent grade water over the device. This water is provided by an analytical
laboratory. The rinsate blank water is collected directly into the sample bottles. The
rinsate blanks are analyzed for the same constituents as the related samples. The
results will be used to flag or assess the levels of analyses in the samples and evaluate
the effectiveness of sampling equipment decontamination.

4.6.3 Field Blanks

Field blanks consist of the source water used in decontamination and steam cleaning.
At a minimum, one field blank from each event and each source of water must be
collected and analyzed for the same parameters as the regular samples (NEESA,
1988).

NEESA defines an event as the time period a sample crew is on site. Although the
crew is onsite continuously, routine VOA analysis is advisable. As a result, samples of
d~contaminationwater used, including the potable water used during treatment, will be
collected at a frequency of 1 per source per month, as shown in Table 4-3.

4.6.4 Field Duplicate Samples

Field duplicate samples will be collected to allow determination of analytical and
sampling precision. One duplicate sample per 20 samples will be collected and
submitted for the same analysis as the regular samples. However, one duplicate per 10
samples for explosives will be collected and submitted foranalysis ... The duplicate ..
sample will be collected.simultaneously with the true sample.'. The sample will be..
collected with the same sampling equipment at the same location as the.regular
sample, but it will be labeled with the next consecutive sample number.
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TABLE 4-3
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Task Matrix Parameters Frequency QA/QC Samples

RS FD FB RB TB MS/MSD

1. Initial Soil SWMU-specific. Two 1 per 20 1 per month 1 per 20 1 per VOA 1 per 20 samples
Excavation Site parameters per composites samples rinses §~l[I]Rlg

Characterization Section 1.4.2.1 per grid block (1 per 10 for §R9.1~
and one grab explosives)

for VOCs
-

2. Equipment Wash Water Per Table 1-5 1 per 20 1 per 20 1 per month 0 1 perVOA 1 per 20 samples
Water! Decon Water; decon or tank samples Sam-Ie.__12,_,
Building Sump Water Cooler:1, ..: ........__..:.

[NOTE: No testing is -
required if disposal to
one of the on-site
waste treatment "

"

facilities or used for
compost moisture ..

addition]

3. Storm-Water Water NPDES 1 per rain 1 per 20 1 per month 0 0 1 per 20 samples
Retention Pond parameters event samples
Sampling (listed in Table

4-1)

4a. Compost Compost Explosives (Day One per 1per~ 1 per month 1 per 20 0 1 per 20 samples
(Process) Sampliflg oand at end of location per e'<feflt[Q rinses
(includes cycle) cross-section sif~R!es

confirmation (15 per pile
sampling) per event)



••
NSWC Crane
Full-Scale Biofacility Operations

• •
Quality Assurance Project Plan

Revision 1, 03/04/98
Section 4, Page 11 of 18

TABLE 4-3
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

Task Matrix Parameters Frequency QA/QC Samples

RS FD FB RB TB MS/MSD

4b. Compost Compost Other SWMU- One per 1 per pile per 1 per month 1 per 20 1 perVOA 1 per 20 samples
(Process) Sampling specific location per event rinses ,Sam-pl~

(includes parameters per cross-section (1 per 10 for Gooier,L~.i~~.fI~~

confirmation Section 1.4.2.1 (15 per pile explosives
sampling) only if found in per event)

the
characterization
samples (Day 0
and at end of
cycle)

5. Excavation Soil Soil SWMU-specific Base: One 1 per 20 1 per month 1 per 20 1 perVOA 1 per 20 samples
Sampling parameters per composite samples rinses §!!!jp'!~

Section 1.4.2.1 per grid block (1 per 10 for E~Q~
and one grab explosives
for VOCs
Sidewall:
One
composite
per grid block. and one grab
for VOCs

Notes:
FB =field blank
RB =rinsate blank or equipment rinsate blank
TB =trip blank (will be prepared by laboratory and tested for VOCs only)
MS/MSD =matrix spike and matrix spike duplicate (collected at a frequency of 1 per 20 samples collected)
RS =regular sample
FD =field duplicate

e.~CQQ!~r:·~emj:>etatut~-:.JjI~n.I.<TCQn~~i~tiijgiO[ti!ip;Watii!t;Wi!elf~Tshipp~(iwttt,lt.~~i::tl~c::oQI~[iQ9i'it~jDifig1s~mpli3'$}th~t·1i'J!Cfu!t~1l~mpE!t~tiJt~P.t~~r;v.l:!ttQO
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Matrix spike/matrix spike duplicates (MS/MSD) samples will be used as further QC
checks. These samples will be spiked at the laboratory. The samples will be prepared
at a minimum frequency of one MS and MSD for every 20 regular field samples. The
samples will allow accuracy to be determined by the recovery rates of compounds (the
matrix spike and/or surrogate spike compounds defined in the analytical methods).
Precision will also be assessed by comparison of matrix spike duplicate recoveries.
The purpose of these laboratory spikes is to monitor any possible matrix .effects specific
to samples collected from the site. The addition of known concentrations of
compounds/ constituents to the sample also monitors extraction/digestion efficiency.

MS/MSD samples will be collected to provide sufficient volume per QC and analytical
laboratory requirements. The laboratory will select aliquots that are as homogeneous
as possible with respect to one another to avoid precision problems related to sample
homogeneity.

4.7 DECONTAMINATION PROCEDURES

4.7.1' Sample Bottles

Sample bottles will be provided by the analytical laboratory. These bottles will arrive at
the site in sealed boxes or coolers. Certification of cleanliness will accompany each
box of bottles. The exception to this would be if any bottles were pre-preserved by the
lab.

If certification is not included or cleanliness of the containers is suspect, U.S. EPA
approved cleaning procedures will be carefully conducted by the analytical laboratory.
The procedures are as follows:

Metals: Detergent wash, tap water rinse, 1:1 HN03 rinse, tap water rinse, 1:1
HCL rinse, final reagent grade water rinse.

Volatiles (40 ml glass vials and septa): Non-phosphate detergent wash, tap
water rinse, reagent grade water wash, dry (glassware only) in a muffle furnace
at 105 degrees Celsius for one hour.

Explosives: Non-phosphate detergent wash, tap water rinse, deionized water
rinse, methanol rinse, final reagent grade water rinse.

4.7.2 Sample Equipment Decontamination

Decontamination of construction and field equipment will take place in a designated
area using procedures described in Section 7.0 of the Full-Scale Operational Plan (MK,



1998b). All non-disposable sampling equipment, including stainless steel trowels and
spoons, will be decontaminated according to the following procedure and sequence,
depending on the contaminants involved:
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1) Manual scrub with Alconox and tap water wash.
2) Rinse with potable water.
3) 10% nitric acid rinse (for metals only).
4) Rinse with reagent grade water.
5) Air dry.

Once dry, sampling equipmentwill be stored in plastic bags to prevent contamination.

Decontamination water from equipment and vehicle decontamination activities at the
excavation site will be stored in a dedicated tank. Decontamination water and water
collected in sumps will either be recycled as compost process water or transported to a
wastewater treatment facility (VWVTF) at Rockeye or Mine Fill A. Water shipped to the
VWVTF will be sampled and analyzed per waste water treatment facility permit
requirements.

4.8 SAMPLE PACKAGING AND SHIPPING

Immediately after collection, samples will be properly labeled, tagged and properly
preserved. Table 4-4 lists the proper container, volume requirements, and preservation
needed for the sampling effort. Samples requiring refrigeration for preservation will be

.immediately placed in coolers packed with ice or ice packs. Proper chain-of-custody
documentation will be maintained as discussed in Section 5.0 - Custody Procedures.

Packaging and shipping procedures will vary depending upon sample media, potential
contaminant concentration, preservation technique, and sample container. General
procedures are provided in Field SOP QAPP- 6.0 in Appendix A. A waterproof ice
chest or cooler is suitable for packaging and shipping samples not considered
"Dangerous Goods" by the U.S. Department of Transportation (USDOT). The person
packaging the samples is responsible for ensuring that the cooler is in suitable
condition for shipping. In the event a concern arises regarding whether a sample
shipment is a USDOT "Dangerous Good" or is potentially in violation of international
transportation regulations, the Project Managerwill be consulted. Sample packaging
should ensure that the chance of breakage is minimized and that, in the event a sample
container breaks or leaks, it will not impact the integrity of other samples in the
shipment. Also, samples should be protected from ice melt. Each sample container
should be wrapped in packing material such as bubble wrap or comparable shock
absorbing materials when shipping glass containers to avoid breakage.
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TABLE 44
ANALYTICAL METHOD REQUIREMENTS

Analytes Analytical Sample PreserVation Holding Time
Method1 Container.2

Initial Excavation Site Characterization Analyses (soil) , Compost Solids, Soil in Exca\(ation

SWMU-specific 8260 1 4 eURce Ice to 4°C 14 days
VOCs per Section ~~"En901~
1.4.2.1 ~]JRlefr~1~QfI,

PQe}£Tg;LJn~ jar ,
witA TefleA liAed
lie! er BrBss

VOCs (TCLP list) 1311/8260~?J)Q sleeve (~Bcl(

tigAtly!)
@1

moisture
~:w-_~,.,.;,:r,:-~;;.;..:~::!

C1etermination
lot.1::~i.>.:."~A~. • _,......;.,'t~

Explosives 8330 (full list) 1 8-ounce glass Ice to 4°C 14 days for
jar with Teflon- extraction;
lined lid or brass analyze within 40
sleeve days of extraction

SWMU-specific 6010 1 8-ounce glass Ice to 4°C 180 days
total metals per jar with Teflon-
Section 1.4.2.1 lined lid or brass

sleeve

TCLP metals 1311,6010,7470 1 8-ounce glass Ice to 4°C mercury; field
jar with Teflon- collection to
lined lid or brass extraction 28
sleeve days; from

extraction to
analysis 28 days;
other metals: 180

days from
extraction to

analysis

SWMU-specific 8270 1 8-ounce glass Ice to 4°C 14 days for
SVOCs per jar extraction;
Section 1.4.2.1 analyze within 40

days of extraction

SWMU-specific 8984.8082 1 8-ounce glass Ice to 4°C 14 days for--
PCBs per Section jar extraction;
1.4.2.1 analyze within 40

days of extraction



TABLE 4-4
ANALYTICAL METHOD REQUIREMENTS

r

Analytes Analytical Sample Preservation Holding Time
Method1 Container.2

Dioxins 8290 1 8-ounce glass
jar Ice to 4°C 14 days for

extraction;
analyze within 40
days of extraction

•

•

•
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TABLE 4-4
ANALYTICAL METHOD REQUIREMENTS

Analytes Analytical Sample Preserv.ation Holding Time
Method1 Containe"

Water Analyses (decontamination water, storm-water retention pond)

Explosives 8330 (full list) 2 1-L amber Ice to 4°C 7 days; analyzed
glass jars within 40 days

after extraction

total suspended EPA 160.2 1 500-mL plastic Ice to 4°C 7 days
solids (TSS) -

chemical oxygen EPA 410.1,410.2 1 250-mL plastic H2S04 to pH < 2, 28 days
demand (COD) Ice to 4°C

biochemical EPA 405.1 1 1-L amber Ice to 4°C 48 hours
oxygen demand glass jar
(5-day BOD)

Oil and Grease EPA413.1 2 1-L amber HCL to pH < 2; 28 days
glass jars Ice to 4°C

Nitrate EPA 300.0 1 500-mL plastic Ice:to~0 48 hours"".....,.:;,_,~~J~

Ammonia-N EPA 350.2 1 500-mL plastic H2S04 to pH < 2, 28 days
Ice to 4°C

Additional Water Analyses (blanks)

Volatile Organics 8260 3 40-mL glass HCL to pH < 2; 14 days
vials Icet04°C

Explosives 8330 (full list) 2 1-L amber Ice to 4°C 7 days; analyze
glass jars within 40 days

after extraction

HCRA metals 6010 1 500-mL plastic HN03 to pH < 2; 180 days
Ice to 4°C

Notes:
Note holding times in bold-face type.

1. SW-846 methods (latest revision) will be used unless otherwise noted.
2. Container size may vary. Aliquots from several analyses may be obtained from one container,

as directed by the laboratory.



Adequate ice, contained in double Ziploc™-type bags or equivalent, must be included
with each cooler ship~ent so that the contents are maintained at 4 ± 2 degrees Celsius
until receipt at the laboratory. A temperature blank will be shipped with each cooler to
verify the temperature.
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In addition to an adhesive label, sample tags will be tied around the jars, as possible.
The tags will include the same information recorded on the label.

A chain-of-custody record, protected from moisture by enclosure' in a Ziploc™-type bag,
must accompany each cooler shipped. The cooler lid should be secured using packing
tape around the outside of the cooler. Custody seals will be signed, dated and affixed
to the front, side and back of the cooler: The seals should be placed in such a way that
tampering with the cooler lid will result in a ripped seal. '

4.9 PROCESS MEASUREMENTS '

Process monitoring field measurements and samples will be collected from the
sampling locations shown in Figure 1-1 in Field SOP QAPP- 4.0 in Appendix A.
Sample locations other than those that are pre-designated will be clearly identified in
the field logbook. A summary of the process monitoring program is provided in Table 4
5.

TABLE 4-5
SUMMARY OF PROCESS MONITORING PROGRAM

'TASK PARAMETERS SAMPLING FIELD DUPLICATES
FREQUENCY

Oxygen level oxygen 6 per cross-section (30 at least one per event '
monitoring per event)

Temperature temperature 6 per cross-section (30 at least one per event
Monitoring per event)

Moisture Level moisture 1 per cross section (5 at least one per two
Monitoring per event) events

pH Level Monitoring pH 1 per cross section (5 at least one per 5
per event) events

Field measurements will be collected only with kits, instruments, tools, gauges, or other
measuring devices that are controlled, calibrated, adjusted and maintained in
accordance with the maintenance and calibration requirements described in Field SOP
QAPP- 4.0 in Appendix A.
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QAlQC measurements and samples will be collected to ensure that representative and
reproducible data are obtained. QAlQC measurements associated with process
monitoring field measurements are described below.

Field duplicate data will be evaluated to determine potential variability introduced by
.sampling or measurement techniques. The precision of field duplicate measurements
will be determined by calculating the relative percent difference (RPD)' between tile
original and the duplicate measurement. The calculation for RPD is provided in Section
12.0 of this QAPP.

A second duplicate reading for temperature shall be taken if the initial reading and the
first duplicate reading differ by more than SoC. A second duplicate reading for oxygen
will be taken if the initial reading or first duplicate reading is less than 10% and the
readings differ by 4 or more percent oxygen. The second duplicate readings shall be
recorded in the comments section of the Windrow Process Data - Daily Log in Field
SOP QAPP- 4.0 in Appendix A.

4.9.2 Decontamination Procedures

Procedures for decontamination of large equipment, sampling equipment, and
personnel are described in Section 7.0 of the Full-Scale Operational Plan (MK, 1998b).

4.9.3 Field Method Audits

Field methods may be audited at any time during the Full-Scale Operations by the U.S.
Navy and the U.S. EPA.
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Custody is one of several factors which is necessary for the admissibility of
environmental data as evidence in a court of law. Custody procedures help to satisfy
the two major requirements for admissibility: relevance and authenticity. Sample
custody is addressed in three parts: field sample collection, laboratory analysis, and
final evidence files. Final evidence files, including all originals of laboratory reports and
purge files, are maintained under document control in a secure area.

A sample or evidence file is under a person's custody if:

Logbooks will provide the means of recording data collecting activities. As such, entries
will be described in as much detail as possible so that persons going to the facility could
reconstruct a particular situation without reliance on memory.

FIELD CUSTODY PROCEDURES• 5.1

•

•

•

The item is in actual possession of a person; or
The item is in the view of the person after being in actual possession of
the person; or
The item was in actual physical possession but is locked up to prevent
tampering; or
The item is in a designated and identified secure area.

•

Logbooks will be bound field surveY,books or notebooks. Logbooks will be assigned to
field personnel, but will be stored in the document control center when not in use. Each
logbook will be identified by the type of activity (Le., operations, safety, and
environmental).

The title page of each logbook will q::>ntain the following:

Person or persons to whom the logbook is assigned,
Logbook number,
Project name,

• Subject (Sampling, Waste Management, etc.)
Site/SWMU name, '

• Project start date, and
End date.

Entries into the logbook will contain a variety of information. At the beginning of each
entry, the date, start time, weather, names of all sampling team members present, level
of personal protection being used, and the signature of the person making the entry will
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Measurements made and samples collected will be recorded. All entries will be made
in indelible ink, signed, and dated and no erasures will be made. If an incorrect entry is
made, the information will be crossed out with a single strike mark which is signed and
dated by the, sampler. Whenever a sample is collected or a measurement is made, a
detailed description of the sampling location shall be recorded. All sample locations will
be surveyed, with respect to permanent features. The number of the photographs
taken at excavation areas or the Biofacility, if any, will also be noted. All equipment
used to make measurements will be identified, along with the date and results of
calibration.

Samples will be collected following the sampling procedures documented in Section
4.0. The equipment used to collect samples will be noted, along with the time of
sampling, sample description, depth at which the sample was collected, volume and
number of containers. Sample identification numbers will be .assigned prior to sample
collection. Field duplicate samples, which will receive an entirely separate sample
identification number, will be noted under sample description. A detailed description of
assigning sample identification numbers is provided in Section 5.1.2.

The sample packaging and shipment procedures summarized in Section 5.1.4 will .!
ensure that the samples will arrive at the laboratory with the chain of custody intact.
Chain-of-custody procedures are summarized in Section 5.1.3. An example of a chain-
of-custody document is presented in Figure 5-1.

5.1.1 Field Documentation..

Logbooks and forms will be used to document all field activities. Information to be
entered in the field logbook includes at a minimum:

Operations Logbook:
• Individuals on site
• Operational activities/impacts
• Production information
• Visitors

Safety Logbook:
• Weather conditions
• PPE
• Injuries/incidents/accidents
• Results of air monitoring and personal protective equipment levels

Environmental Logbook:
• Sample identification

•
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• Date and time of sample collection
• Requested analyses, type and number of sample containers, and

preservatives :!'

• Results of field screening measurements '
. • Sample locations and depth (include sketches as-necessary)

• Type of sample collected (pond water, decontamination water: soil,
grab, etc.) .

• Details of QNQC samples

Notes will be written on sequentially numbered pages with indelible ink. Each page 'will
be initialed and dated when full. Corrections to logbook entries will be made by lining
through incorrect entries with a single line and initialing and dating the strike out. At the
end of the day, any unused space at the bottom of the last page will be "x-ed" out or
lined out, initialed and dated.

5,1.2 Sample Identification

Samples will be labeled, preserved, and properly packaged for shipment to the
analytical laboratory, Information on the sample label will include, at a minimum:

• •

•

Sample identification number
,Site Name
Analytical method and type of preservative'
Date and time of sampling

/.

•

Sample identification numbers will be used to provide a tracking procedure allowing
information on a particular sample location to be easily and accurately retrieved. This
system also ensures that each 'sample is unique and not confused with any other'
sample. The Project Manager will maintain a complete list of sample numbers.

All information related to the sample matrix, location, and depth shall be recorded in the
logbook by the sampling team, The Field Engineer/Sample Technician is responsible
for maintaining a map showing the locations·of each sample and keeping a list of which
samples are submitted to the laboratory for QC purposes.

The sample number is entered on sample labels and chain-of-custody forms. All
sample identification information will be documented in the sampler's logbook.

Samples will be placed in shipping containers for shipment to the'laboratory. Custody
seals will be affixed to the shipping containers. Information on the custody seal will
include the date when the container was sealed and the signature of the sampler or
relinquisher.
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The sample identification number for excavation site samples consists of up to four sets
of characters and/or letters. The first set of three characters represent the excavation
site; the second set of three characters represent the excavation site sample type; the
next three numbers represent unique sample number; and the last two characters (FD)
will be used to designate field duplicate of the field sample. Document all field
duplicates with their associated samples and locations in the field logbook. NOTE: The
designation FD will be used only when a field duplicate is collected. A generic sample
name would be:

XXX-XXX-NNN-FD

Excavation Site
• MFA - Mine Fill A
• MFB - Mine Fill B
• RKY - Rockeye
• ABG - Ammunition Burning Ground

Excavation Site Sample Tvpe
ICS - Initial Characterization Soil (sample) (pre-excavation - Task 1)

• IES - In-process Excavation Soil (sample) (Task 5)
PES - Post-Excavation Soil (sample) (Task 6)

QC Sample Identifiers (Excavation Site Samples)

The .following identification system will be used for numbering. QC samples associated
with ex~avation sites: .

XXX-XXX-XX-NNNNNN

The first set of three characters represent the excavation site; the second set of three
characters represent the excavation site sample type; the next two characters represent
field QC designation (TB - Trip Blank; FB - Field Blank; RB - Rinsate Blank); and the
last six numbers represent the month, date, and year of QC sample (e.g., 021598
represents February 15, 1998). Document all QC samples with their associated
samples in the field logbook.

•

5.1,2.2 Non-Compost Sample Identification

The sample identification number for non-compost samples consists of up to three sets •
of characters and/or letters~ The first set of three characters represent the type of
sample; the second set of three numbers represent unique sample number; and the last
two characters (FD) will be used to designate field duplicate of the field sample.



Document all field duplicates with their associated samples and locations in the field
logbook. NOTE: The designation FD will be used only when a field duplicate is
collected. A generic sample name would be:
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XXX-NNN-FD

Non-Compost Samples Type

Samples collected will consist of one of the following types:

• RPW - Retention Pond Water (Task 3)
• \IIMIA - Waste Water from Mine Fill A operations (Task 2)
• \IIMIB- Waste Water from Mine Fill Boperations (Task 2)
• \IIMIG- Waste Water from ABG operations (Task 2)
• \IIMIR - Waste Water from Rockeye operations (Task 2)
• \IIMIC - Waste Water from Compost (Biofacility) operations (Task 2)
• WSB - Waste Sump Solids from the Biofacility (Task 2)
• AMS - Amendment Sample (not yet mixed with soil) (Task 4)
• TWS - Treatment Water Sample (water used during treatment to enhance

moisture content) (Task 4)

QC Sample Identifiers (Non-Compost Samples)

The following identification system will be used for numbering QC samples associated
'with non-compost samples:

XXX-XX-NNNNNN

The first set of three characters represent the non-compost sample type; the next two
characters represent field QC designation (TB - Trip Blank; FB - Field Blank; RB 
Rinsate Blank); and the last six. numbers represent the month, date, and year of QC
sample (e.g., 021598 represents February 15,1998). DocuffieRt all as saffiples witR
tReir associated saffiples iR tRe field logbook.

•

5.1.2.2 Biofacility (SOffipost) Saffiplc IdcRtificatioR

l3iofacilitY-'(C5mpost)·'~·~r1ipJE(ldE!nl!fiG.a.;!~~



§:gygijlF~\R,f~,tr~-g~§~l9Gt![~e"u~ The first set of three characters ("BIO")
represent that the sample is collected from Biofacility; the second set of one character
(N, S, M) represents the building designation - north,south or middle building
respectively; the next three numbers represent unique compost pile number within the
building; the next two numbers will be used to designate the day on which the sample
was collected (Le, 00, 07, 14,21,28, etc.); the next two numbers will be used to
designate the column number representing the cross-sections (Le., 03, OS, 07, 09, and
11); the next number represents the location (Le., 1, 2, or 3) within the cross-section;
and the last two characters (FD) will be used to designate field duplicate of the field
sample. Document all field duplicates with their associated samples and locations in
the field logbook. NOTE: The designation FD will be used only when a field duplicate is
collected. A generic sample name would be:
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B10-X-NNN-NN-NN~N-FD

QC Sample Identifiers (Compost Samples)

The following identification system will be used for numbering QC samples associated
with compost samples:

BIO-XX-NNNNNN "

The first set of three characters (UBIO") represent that the sample is collected from the
Biofacility; the next two characters represent field QC designation (TB - Trip Blank; FB 
Field Blank; RB - Rinsate Blank); and the last six numbers represent the month, date,
and year of QC sample (e.g., 021598 represents February 15, 1998). Document all QC
samples with their associated samples in the field logbook.

"5.1.3 " Chait:l-of-Custody Procedures

To maintain and document sample possession, chain-of-custody (Cae) procedures
must be implemented. A eoe form will be used to record pertinent information for each
sample and the individuals responsible for the sample collection, shipment and receipt.
In addition to sample labels, sample tags will be appropriately labeled and attached to
sample containers.

The subcontracted laboratories will not accept samples collected by MK for analysis
without a completed eoe form. The eoc form shall be initiated in the field by the
person collecting the'sample, for each sample. Each eoe form will be assigned a
unique number based on the SWMU designation (Le., samples collected from Mine Fill
A will start with MFA-001; similarly samples collected from Biofacility operations will
start with BI0-001). If sampling is conducted at the Biofacility and Mine Fill A, two eoe
forms, each with a unique COC number, will be used: one for Mine Fill A and one for
the Biofacility.· Each sample will be assigned a uniqu"e identification number, as



described in Section 5.1.2, -and that number will be entered on the COC form. In order
to be complete, project identification, date and time of sample collection, sample
location, requested analyses, turnaround time, and any special instructions must be
included o.n the COC, along with each sample identification. Custody will be.
relinquished by using the signature blocks at the bottom of the custody form. The
original COC form will accompany the shipment, and a copy will be retained by the PM
or designee. A signed COC form will be obtained from the laboratory custodian after
the samples have been received and their condition checked.
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Upon receipt in the laboratory, all samples will proceed through an orderly processing
sequence (as defined in the laboratory QAlQC Plan) specifically designed to ensure
cOiltinuous integrity of both the sample and other information pertinent to the analysis.
All samples will be carefully checked and verified for proper COC records, preservation,
presence of broken or leaking sample containers, proper label identification, and any
associated discrepancies. If any samples arrive leaking or broken, or the custody seal
on the shipment coolers is not intact, the Project Manager and Project Chemist will be
notified of the problem(s) immediately. If no discrepancies are identified, the sample
COC record will be signed, and the samples will subsequently be assigned a unique
laboratory identification number by the laboratory for tracking and filing. The laboratory
QA system and the use ot'an internal COC procedure will ensure that the samples are
appropriately tracked from receipt through completion of the analytical process.

5.1.4 Handling and Shipping

All samples will oe collected in the appropriate containers for each analysis, as detailed
in Table 4-4.' All sample labels used on sample containers will include, at a minimum, a
sample identification number, the date and time of sample collection, site name, and
the analytical method requested. The label will adhere to the container, and the writing
on it will be in indelible ink. A waterproof metal or equivalent strength plastic cooler will
be used for packaging and shipping samples. Samples will be individually packed with
bubble wrap or other cushioning material to prevent breakage during transport. Ice will
be placed in the coolers with the samples to maintain shipping temperature at 4 ±2
degrees ~elsius. Include a temperature blank with each cooler. The COC will be
placed in plastic and affixed to the underside of the cooler lid. Custody seals will be
affixed to the front and back of each cooler and covered with clear adhesive tape.

Samples packaging and shipping will vary depending upon sample media, contaminant
concentration, preservation technique, and sample container. All samples will be
packaged and shipped following all state and federal regulations and will conform with
DOT requirements.

• 5.2 LABORATORY CUSTODY PROCEDURES

Laboratory custody procedures for sample receiving and log-in; sample storage and



numbering; tracking during sample preparation and analysis; and storage of data are
described in the Laboratory QA Plan. The QA Plan contains standard operating
procedures which have been deemed proprietary by the Laboratory. Laboratory
custody procedures are provided in Appendix D.
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5.3 FINAL EVIDENCE FILES

The final evidence file will be the central repository for all documents which constitute
evidence relevant to sampling and analysis activities as described in this QAPP. MK is
the custodian of the evidence file and maintains the contents of evidence files for the
Interim Measure, including all relevant records, reports, logs, field notebooks, pictures,
subcontractor reports and data reviews in a secured, limited access area, under
custody of MK.

The final evidence file will include at a minimum:

•
•
•
•
•
•
•
•
•
•

Logbooks;
Field data and data deliverables;
Photographs;
Drawings;
Laboratory data deliverables;
Data validation reports;
Data assessment reports;
Progress reports, QA reports, interim project reports, etc.; and
All custody documentation (tags, forms, air bills, etc.)

•

Prior to final disposition,' items from the final evidence file will be provided, upon request
and approval by the U.S. Navy, to the U.S. EPA, for use in risk assessment or other
related activities at NSWC Crane.
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SECTION 6
CALIBRATION PROCEDURES AND FREQUENCY

This section describes the calibration procedures and the frequency at which these
procedures will be performed for both field and laboratory instruments.

6.1 FIELD INSTRUMENT CALIBRATION

Field instruments will be calibrated in accordance with manufacturer's instructions and
Field SOP QAPP- 4.0 in Appendix A. Instruments, including the PIO, pH meter and
temperature/oxygen probe will be calibrated daily, prior to use. Calibration data will be
documented in the logbook or on the appropriate forms provided in the Field SOPs.
Operation and calibration of the PIO instrument is discussed in the Site Safety and
Health Plan, Appendix A of the Full-Scale Operational Plan (MK, 1998b).

6.2 LABORATORY INSTRUMENT CALIBRATION

Laboratory instruments will be calibrated at prescribed intervals and/or as part of daily
use. Frequency will be based upon the analytical method, type of equipment, inherent
stability, and manufacturer's recommendations. Equipment will be calibrated, whenever
possible. using reference standards having known relationships to nationally
recognized standards or accept~d values of physical constants. If national standards
do not exist, the basis for calibration will be documented.

The analytical laboratory will be responsible for the maintenance of laboratory
. instruments and equipment. Instruments, and the measurements made as part of the

analytical methodology, will be as specified in the method, without modification. The
laboratory's quality assurance (QA) program ensures that only trained personnel
perform routine maintenance on all major instruments and that repairs are performed by
trained laboratory personnel or service technicians employed by the instrument
manufacturer or representative. Instrument maintenance will be appropriately
documented through the use of instrument logs which will be included in the laboratory
project file.

Calibration information is provided in the laboratory SOPs included in Appendix C and
summarized in Table 6-1 .



'" /

~
TABLE 6-1 /

CALIBRATION CRITERIA - LABORA}0RY METHODS

paramete~ SOP Number section7lfer (in SOP) Page Number
Appendix C-

""-
VOCs S~V-303 / Section 8.0 C2-8

Explosives SVVL-O~ / Section 7.4 C2-38

Metals SVVL-IN-20s1~ Section 7.4 C2-87

Mercury SVVL-INJ6'7 ~Section 8.5 C2-93

Total Cyanide Svi'IN- ~~nIV C2-347

SVOCs S~-OS-500 Section~ C2-216

PCBs VSVVL-OP-412 Section 8.4 ~ C2-2S2

Dioxins / SVVL-OD-20S Section 8.8 "" C2-160

"011 and grease / SVVL-OG-10S Section 7.2 ~ C2-332

Nitrates /. SVVL-I N-030B Section 8.0 ~-324

TSS,C~OD, (none required) ~ammonl

~NSVVCcrane .
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TABLE 6-1
CALIBRATION CRITERIA - LABORATORY METHODS

Parameter Laboratory SOP Number Section Page Number
Number (in Appendix C-

SOP)

VOCs SWL SWL-OV-303 Section 8.0 C2-8

Quanterra CORP-MS-0002 Section 10 C4-22

Explosives SWL SWL-OL-200 Section 7.4 C2-38

Quanterra SAC-LC-0001 Section 11 C4-84

Metals SWL SWL-IN-205 Section 7.4 C2-87

Quanterra CORP-MT-0001 Section 10 C4-151
SAC-MT-0001 Section 10 C4-196

CORP-MT-0003 Section 10 C4-258

Mercury SWL SWL-IN-207 Section 8.5 C2-93

Quanterra CORP-MT-0007 Section 10 C4-301

Total Cyanide SWL SWL-IN- Section IV C2-347

Quanterra LM-CAL-1034 Section 8 C4-613

SVOCs SWL SWL-OS-500 Section 10.7 . C2-216

Quanterra CORP-MS-0001 Section 10 C4-456

PCBs SWL SWL-OP-412 Section 8.4 C2-252

Quanterra CORP-GC-0001 Section 10 C4-504

Dioxins SWL SWL-OD~205 Section 8.8 C2~160

Oil and grease SWL· SWL-:OG-105 Section 7.2 C2-332

Quanterra LM-CRL-1026 NA NA

Nitrates SWL SWL-IN-030B Section 8.0 C2-324

Quanterra SAC-WC-0036 Section 10 C4-581

Ammonia-N Quanterra SAC-WC-0105 Section 10 C4-568

TSS, COD, BOD (none required)

•

•

•
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This section describes the analytical procedures for all samples collected for analysis.

7.1 FIELD ANALYTICAL PROCEDURES

Operation and QC procedures for the scale, pH meter and temperature/oxygen probes
are provided in Appendix A of this QAPP. The operation and QC procedure for the PIO
is discussed in the Site Safety and Health Plan, Appendix Aof the Full-Scale
Operational Plan (MK, 1998b).~~I?e.r:Clt!~r;l!jaDg~~jQ£9\~qPr~~l~fgJrl~!gli:§Y..§j±te§t%l5it'S

areraiscl!lssed~iffiF~~en'aixT';d?Section~5tOI6fltAis¥e:«RP,~~.;.l~~,,~:;.....o~iOi""'~Ni;<;"""'>i4'(B~~;~~~_<:..l'''''''~'._~i:!'''~~;'.,;..~':;:.~~~~"·--,..,-,~:.~~

7.2 LASORATORY ANALYTICAL PROCEDURES

The laboratory will implement project required Standard Operating Procedures (SOPs).
These laboratory SOPs for sample preparation, cleanup and analysis are based on the
latest SW-846 Revision (U.S. EPA, 1995) and EPA methods for methods ofchemical
analysis of water and waste (U.S. EPA, 1983). These SOPs which provide sufficient
details and are specific to this RCRA Corrective Action Interim Measure are provided in
Appendix C and summarized in Table 7-1.

The site samples for volatile organic compounds analysis (VOA) may be screened in
the laboratory, as described in the VOA SOP and shall be analyzed, either as low or
medium level concentration samples, or as a series of dilutions in order to cover the
expected concentration range of the site-specific compounds of interest.

The documentation of appropriate method validation for the project target compounds·
will be submitted in the Full-Scale Completion Report. It includes the criteria for
acceptance, rejection or qualification of data.

7.2.1 List of Project Target Compounds and Laboratory Reporting Limits

A listing of project target compounds, cleanup levels, analytical methods, and analytical
reporting limits to be used for samples collected during the project are summarized in
Tables 1-1, 1-2, 1-3, 1-4a, and 1-4b. Other analytical results will be reported using
standard method PQls as reporting limits. Standard method detection limits for each of
these methods are provided in Appendix B.

7.2.2 List of Associated QC Samples

The analytical methods and laboratory SOPs include a QC section which address the
minimum QC requirements for the analysis of specific analyte groups. CompoLinds to



be spiked will be representative of the target compounds of interestll["~R~!f~ea.:~l~
~~!l!~~~~~1l. Section 7.1 of the Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Program (NEESA, 1988) contains a
complete listing of the associated QC samples required for this project. This document
is provided as Appendix E.

•

•

•
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TABLE 7-1

ISUMMARY OF SOPs

Parameters1 SOP Number2 SOP Number2 Analytical Method
SWL Quanterra

SOIL

Explosives SWL-OL-200 SAC-LC-0001 8330

VOCs SWL-OV-303 CORP-MS-0002 8260

Metals SWL-IN-205 CORP-MT-0001 6010
SAC-MT-0001 6020

CORP-MT-0003 7000 series

Mercury SWL-IN-207 CORP-MT-0003-SAC 7471

SVOCs SWL-OS-500 CORP-MS-0001 8270

PCBs SWL-OP-412 CORP-GC-0001 8a8f8082

Dioxins SWL-OD-205 NA 28998290

TCLP-Metals SWL-IN-700 NA 1311/6010

TCLP-VOCs SWL-OV-309 NA 1311/8260

WATER

Explosives SWL-OL-200 SAC-LC-0001 8330

VOCs SWL-OV-303 'CORP-MS-0002 8260

Metals SWL-IN-205 CORP-MT-0001 6010
SAC-MT-0001 6020

CORP-MT-0003 7000 series

:r0tal Cyanide SWL-!N-307 LM-CAL-1034 9010

TSS· I SWL-IN-600 CORP-WC-0002-SAC EPA 160.2

COD SWL-IN-603 LM-CAL-1019 EPA 410.2

5-day BOD SWL-IN-415 CURTIS-WEl\BOD.SOP EPA 405.1

Oil and Grease SWL-OG-105 LM-CRL-1026 EPA413.1

Nitrates SWL-IN-030B SAC-WC-0036 EPA 300.0

Ammonia-N SWL-IN-020 SAC-WC-0105 EPA 350.2

Notes:
1. For a complete listing of individual compounds refer to Section 1.4.2.1 and Tables 1-1, 1-2, 1-3, 1-4a,

and 1-4b.
2. SOPs are laboratory confidential. SOPs are provided by Southwest Laboratories (Broken Arrow,

Oklahoma) and Quanterra Environmental Services (Sacramento. Califomia)

!

•

•

•
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8.1 FIELD QUALITY CONTROL CHECKS

Assessment of field sampling precision and bias will be made by collecting field
duplicates and field blanks for laboratory analysis. Collection of the samples will be in
accordance with applicable procedures in Section 4.0. Recommended QC checks for
other field equipment are provided in Appendix A.

8.2 LASORATORY QUALITY CONTROL CHECKS

The laboratory QC program shall ensure the reliability and validity of the analysis
performed at the laboratory. All analytical procedures are documented in writing as
SOPs, and each SOP includes a QC section which addresses the minimum QC
requirements for the procedure. The internal quality control checks might differ slightly
for each individual procedure but in general the QC requirements include the following:

Method blanks;
Reagent/preparation blanks (applicable to inorganic analysis);
Instrument blanks:
Matrix spikes/matrix spike duplicates;
Surrogate spikes;
Analytical spikes (Graphite furnace):
Laboratory duplicates;
Laboratory control standards;
Internal standard areas for GC/MS analysis; control limits;
Mass tuning for GC/MS analysis; and
Second, dissimilar column confirmation for GC/EC analysis.

A description of the specific QC requirements for this 1M cleanup actions and the
frequency of audit is described in laboratory SOPs. These documents are provided in
Appendix C and are considered laboratory confidential. QC criteria are also included in
Section 3 and Section 6.
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SECTION 9
DATA REDUCTION, VALIDATION AND REPORTING

All data generated during field activities or by the laboratory shall be reduced and
validated prior to submittal to MK. No data shall be disseminated by the laboratory until
it has been subjected to these procedures which are summarized in subsections below.

9.1 DATA REDUCTION

9.1.1 Field Data Reduction Procedures

.Data from direct read instrumentation will be recorded on the daily log immediately after
measurements are taken. If errors are made, results will be legibly crossed out,
initialed and dated by the field sampler, and corrected in a space adjacent to the
original (erroneous) entry.

The precision of field duplicate measurements will be determined by calculating the
relative percent difference (RPD) between the original and the duplicate measurement.
The calculation for RPD is provided in Section 12.0 of this QAPP.

9.1.2 Laboratory Data Reduction Procedures

.. The following protocol will be used for laboratory data reduction. All raw analytical data
will be recorded in numerically identified laboratory notebooks or equivalent forms.
These notebooks will be issued only by the Laboratory QA Manager..Data are
recorded in this notebook along with other pertinent information, such as the sample·
identification number and the sample tag number. Other details will also be recorded in
the lab notebook, such as the analytical method used (SOP#), name of analyst, the
date of analysis, matrix sampled, reagent concentrations, instrument settings, and the
raw data. Each page of the notebook shall be signed and dated by the analyst. Copies
of any strip chart printouts (such as gas chromatograms) will be maintained on file.
Periodic review of these notebooks by the Lab QA Manager will be completed prior to
final data reporting. (Records of notebook entry inspections are maintained by the Lab
QA Manager.)

...-

For this project, the equations that will be employed in reducing data are presented in
Section 12. Such formulas make pertinent allowances for matrix type. All calculations
will be checked by the Organic Section supervisor at the conclusion of each operating
day. Errors will be noted, corrections made, with the original notations crossed out
legibly. Analytical results for soil samples shall be calculated and reported on a dry
weight basis, and TCLP results will not be matrix spike recovery-corrected.

Quality control data (e.g. laboratory duplicates, surrogates, matrix spikes, and matrix
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spike duplicates) will be compared to the method acceptance criteria. Data considered
to be acceptable will be entered into the laboratory computer system. Data summaries
will be sent to the Laboratory QA Manager for review. If approved, data are logged into
the project database format. Unacceptable data shall be appropriately qualified in the
project report. Case narratives will be prepared which will include information
concerning data that fell outside acceptance limits, and any other anomalous conditions
encountered during sample analysis. After the Lab QA Manager approves these data,
they are considered ready for third party data validation.

9.2 DATA VALIDATION

Data validation procedures shall be performed for both field and laboratory operations
as described below:

9.2.1 Procedures Used to Evaluate Field Data

Procedures to evaluate field data for this project primarily include checking for
transcription errors and review of logbooks, on the part of field crew members. This
task will be the responsibility of the SQCS, who will otherwise not participate in making
any of the field measurements, or in adding notes, data or other information to the
logbook.

9.2.2 Procedures to Validate Laboratory Data

All data will be verified by reviewing analytical laboratory data and associated
documentation, including Chain-of-Custody records, sample preservation records,
analytical holding times, sample data, and reporting requirements.' Verification is a
preliminary analytical review to ensure that the samples are preserved, shipped,
maintained, and analyzed in accordance with established data quality objectives and
standard operation procedures. Data will be reviewed for timeliness of the report,
chain-of-custody compliance, accurate sample identifications, ar=td-compliance to
extraction and analyticaI holding times~AIJ.9m1P1ilj!~~Qfi~n~)~L[~J.t&J[f@"IJ'l..mgg!;.C!!iU§.

Quality control performed by the laboratory, including method blanks, standard and
sample matrix spikes, replicate samples, and surrogate spikes, will be evaluated so that
the completeness and correctness of the data report can be addressed.

Following verification, 10 percent of the confirmation sample data for the compost
samples will be validated according to NEESA data validation guidelines. Qualifiers will
be applied to the data based on results of the validation effort. Data validation of
laboratory data will follow accepted criteria defined by Section 7.3.2 of NEESA 20.2
0478. Problems or discrepancies will be discussed with the laboratory by the data
validator for resolution and/or documentation.
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Data reporting procedures shall be carried out for field and laboratory operations as
indicated below:

9.3.1 Field Data Reporting

Field measurement data will be tabulated and submitted as required. The reports will
provide summary tables and graphs of the field measurement data. All field
measurement data sheets and logbooks will be retained. Raw data will be identified
and included in a separate appendix of the final report. The report will contain a section
on QA issues documenting any corrective actions taken during the full-scale operations.
Reporting requirements are described in Section 12.0 of this QAPP.

9.3.2 Laboratory Data Reporting

The task of reporting laboratory data begins after the validation activity has been
concluded. The Laboratory QA Manager must perform a final review of the report
summaries and case narratives to determine whether the report meets project
requirements. In addition to the record of chain-of-custody, the report format shall
consist of the following:

2. Chemistry Data Package

1. Case Narrative:
a. Date of issuance;
b. Laboratory analysis performed;
c. Any deviations from intended analytical strategy;
d. Laboratory batch number;
e. Numbers of samples and respective matrices;
f. Quality control procedures utilized and also references to the acceptance

criteria;
g. Laboratory report contents;
h. Project name and number;
I. Condition of samples 'as-received' including cooler temperature;
J. Discussion of whether or not sample holding times were met;
k. Discussion of technical problems or other observations which may have

created analytical difficulties;
I. Discussion of any laboratory quality control checks which failed to meet

project criteria; and
m. Signature of the Laboratory QA Manager.

• a.
b.

Case narrative for each analyzed batch of samples;
Summary page indicating dates of analyses for samples and laboratory



quality control checks;
c. Cross referencing of laboratory sample number to project sample

identification numbers;
d. Data qualifiers to be used should be adequately described;
e. Sample preparation and analyses for samples;
f. Sample results;
g. Raw data for sample results and laboratory quality control samples;
h. Results of (dated) initial and continuing calibration checks, and GC/MS

tuning results;
I. Matrix spike and matrix spike duplicate recoveries, laboratory control

samples, method blank results, calibration check compounds, and system
performance check compound results; and

j. . Labeled (and dated) chromatograms/spectra of sample results and
laboratory quality control checks.

NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 0, 02/09/98

Section 9, Page 4 of 7 •

The data package submitted will be a "CLP-like" data package consisting of all the
information presented in a CLP data package. An example data deliverable package is
provided in Appendix F. A list of deliverables is provided in Table 9-1.

•

•
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TABLE 9-1
DATA SET DELIVERABLES

(use CLP-forms as listed below)

Contaminants Method Requirements Deliverables

Organics Method blank spikes with results and control Control chart
charts. Run with each batch of samples
processed.

Results to be reported on Form 1. Sample Form 1, Sample chromatograms
results using standard data flags. Raw data and mass spectra
must be submitted with data deliverable
package.

Surrogate recovery from samples reported on Form 2
Form 2. Fer 'o'eletiles ey CG, tAe Aeffies ef
surre~etessAeuld ee eAeA~ed te refleet tAe
surre~ete used.]

Matrix spike/spike duplicate data; one spike Form 3, sample chromatograms
and spike duplicate per QC lot of samples of and mass spectra
similar matrix reported on Form 3.

Method blank data reported on Form 4. Form 4, sample chromatograms
and mass spectra

GC/MS tuning results for volatiles/semi- Form 5
volatiles.

Initial calibration data. Form 6, sample chromatograms
and mass spectra

Initial calibration data with response factors
for GC/HPLC methods. No form

Form 9, sample chromatograms
and mass spectra

Raw data will be submitted as
applicable. ,

Continuing calibration GC/MS data Form?
For GC and HPLC methods, the response SLF
factors and their percent differences from the
initial calibration must be reported.
Internal Standard Area for volatiles. Form 8

Second column confirmation shall be done for Form 9
all GC and HPLC work when compounds are
detected above reporting limits. Chromatograms

Internal standard area for GC/MS analyses Form 8
shall be supplied.

Instrument Logs SLF (std. lab form)

Standard Preparation Logs SLF



\
TABLE 9-1 /DATA SET DELIVERABLES

(use CLP-forms as listed below)

Contaminants \ Method Requirements . / Deliverables

Organics M~\hOd blank spikes with results and control IGontrol chart
charr. Run with each batch of samples I
proc ,ssed. I
Resulfs to be reported on Form 1. Sample/ Form 1, Sample chromatograms
results ~sing standard data flags. Raw data and mass spectra
must be'submitted with data deliverabj!
package\

Surrogate r~~overy from samples retorted on Form 2
Form 2. For volatiles by GC, the ncf'mes of, /
surrogates sh~uld be changed jreflect the
surrogate used\

Matrix spike/sPik~ duplicate d'ta; one spike Form 3. sample chromatograms
and spike duplicat'e per QCJlot of samples of and mass spectra
similar matrix reported on Form 3.

. \ I .

Method blank data r~po,.{ed on Form 4. Form 4, sample chromatograms'I . and mass spectra

GC/MS tuning result{ f~\olatiles/semi- Form 5
volatiles. /

Initial calibratirata. \ Form 6, sample chromatograms
and mass spectra

Initial calibrat~on data with response factors
No formfor GC/HPU2 methods.

Form 9. sample chromatograms
and mass spectra

Raw data will be submitted as
applicable.

CCJ~tinuing calibration GC/MS data _\ Form 7
F0r GC and HPLC methods, the respons~ SLF

le,ors and their pereen' differences from '\
nitial calibration must be reported.
Internal Standard Area for volatiles. Form 8

( Second column confirmation shall be done for \ ~orm9
all GC and HPLC work when compounds are
detected above reporting limits. C.hromatograms

\

Internal standard area for GC/MS analyses FO~\
shall be supplied.

Instrument Logs SLF (S~lab form)

Standard Preparation Logs SLF \

•

•

•

NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 0, 02/09/98

Section 9, Page 5 of 7

\



NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 0, 02/09/98

Section 9, Page 6 of 7 •TABLE 9-1
DATA SET DELIVERABLES

(use CLP-forms as listed below)

Contaminants Method Requirements Deliverables

Organics (Cont'd.) Sample Preparation Logs SLF

Internal COC form SLF

Metals Method blank spikes with results and control Control chart
charts. Run with each batch of samples'
processed.

Sample results with standard CLP flagging Form 1/Raw Data
system. Raw data must be submitted with the
data deliverable package.

Initial and continuing calibration. Form 2, Part 1 only, Raw Data

.. Blanks 10% frequency Form 3

Method blank taken through digestion (1 per Form 3
20 samples of same matrix).

ICP interference check sample. Form 4

Matrix spike recovery (1 per 20 samples of Form 5, Part 1
similar matrix).

Postdigestion spike sample recovery for ICP Form 5, Part 2 (never used for
.. metals. Only done if predigest spike recovery GFAA work)

exceed laboratory standards.

Postdigest spike for GFAA. Recovery noted on raw data
Duplicates (1 per 20 samples will be split and Form 6 samples
digested as separate).

Method blank spike information will be plotted Control chart
on control chart, one per batch of samples
processed.

Standard addition, as required. Form 8

Holding times Form 10

Instrument Logs Standard Lab Form (SLF)

Standard Preparation Logs SLF

Sample Preparation Logs SLF

Internal COC form SLF

•

•
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TABLE 9-1
DATA SET DELIVERABLES

(use CLP-forms as listed below)

Contaminants Method Requirements Deliverables

Wet Chemi~try Method blank spikes with results and control Report result, control chart
charts. Run with each batch of samples
processed.

Method blank 1 per batch Report· result, no format

Sample results (raw and final data) Report result, no format

Matrix spike/spike duplicate or calibration Report result if applicable
information (Raw data)

Instrument Logs Standard Lab Form (SLF)

Standard Preparation Logs ·'SLF·

Sample Preparation Logs SLF

Internal COC form SLF

Calibration check report percent RSD or Report percent or percent
percent difference from initial calibration difference, no format

General Method blank spikes with results and control Report result, control chart
Requirements charts. Run with each batch of samples

processed.

Internal Chain-of-Custody forms SLF

Instrument logs (what samples have been run SLF
and under what conditions)

.Summaries of Extraction Logs· SLF

Standards Logs SLF

Spiking Logs SLF

Quantification Reports SLF

Percent Moisture Logs SLF

Standard Chromatograms . SLF

Standard Spectra SLF'

OC Comments (unless already included in the SLF
case narrative)
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10.1 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

To verify compliance with the ~pecific project Quality Assurance Program requirements,
MK QA/QC assurance personnel will perform planned and documented surveillances
and audits ·of project activities. These audits will consist of, as appropriate, an
evaluation of quality assurance/quality control procedures and the effectiveness of their
implementation; an evaluation of work areas and activities; and a review of project
documentation. Audits will be performed in accordance with written checklists by
trained personnel and, as appropriate, technical specialists. Surveillance results will be
formally documented and sent to the PM.

Audits may include, but not be limited to, the following:

•
•
•
•
•
•
•
•
•

Subcontractor capabilities and performance;
Field operations and records;
Laboratory testing and records;
Equipment calibration and records;
Identification and control of samples;
Computer program documentation and verification;
Transmittal of information; and
Record control and retention.

Planned audits and surveillances for this project will, as appropriate, cover the field
activities and final reports. At regular intervals, ongoing field activities, laboratory
activities and office material generated to backup future reports will be examined.
Reports will be audited between the draft and final stages. Auditing will be performed'in
accordance with applicable engineering and quality assurance standards. The audits of
field and laboratory activities include two independent parts - internal and external
audits. A regular schedule for audits will be finalized for full-scale operations.

10.2 FIELD PERFORMANCE AND SYSTEM AUDITS

10.2.1 Internal Field Audits

•
Internal Field Audit Responsibilities

An iAdi'o'iduaIIri!ernal audit plan will be developed by the MK Program Quality Control
Manager (PQCM) to provide a basis for each audit. This plan will identify the audit
scope, activities to be audited, audit personnel, any applicable documents, and the
schedule. The plan will be consistent with the scope of work, schedule, and
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Internal Field Audit Frequency

These audits will verify that all estabiishe!CJ procedur~s are being followed. Internal field
audits will be conducted at least once at the beginning of the· site sample collection
activities and periodi~ally, as needed, throughout the life of the project.

Internal Field Audit Procedures

Field operations surveillance will involve an on-site visit by the MK POCM or designated
representative. Items to be examined may include the availability of appropriate and

. approved Work Plan and procedures; implementation of approved procedures;
calibration and operation of equipment; labeling, packaging, storage and shipping of
samples obtained; subcontractor performance; and documentation of deviations from
the Work Plan and nonconformance.

The records of field operations will be reviewed to verify that field-related activities were
performed in accordance with appropriate project procedures. Items reviewed will
include, but not be limited to, the calibration records of field equipment; daily field
activity logs; photographs; and data, logs, and check prints resulting from the field
operations. Audit checklists will be deveioped once project objectives and activities
have been approved.

10.2.2 External Field Audits

External Field Audit Responsibilities

External field audits may be conducted by the U.S. EPA Project Coordinator.

External Field Audit Frequency

External field audits may be conducted any time during the field operations. These
audits mayor may not be announced and are at the discretion of the U.S. EPA.

10.3 LASORATORY PERFORMANCE AND SYSTEMS AUDITS

10.3.1 Internal Laboratory Audits

•
Internal Lab Audit Responsibilities

. The internal laboratory audit ~ay be conducted by the MK POCM and the Project
Chemist, as required.
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The internal lab system audits will be done on an annual basis or as required by the MK
PQCM and the Project Chemist.

Internal Lab Audit Procedures-

The auditing of laboratory testing records will include, but not be limited to, the original
data presentations prepared by the laboratory staff and laboratory test scheduling
records.

A report audit will be performed prior to issuance of a final report. A report audit may
examine, as appropriate, the documentation and verification of field and laboratory
data; performance, documentation, and verification of analyses; documentation and
verification of computer programs; preparation and verification of drawings, logs, and
tables; content, consistency, and conclusions of the report; compliance with MK,
regulatory, and project requirements; and maintenance and filing of project records.
The issuance of the final submittal will be postponed if quality assurance personnel
determine that the work does not meet requirements. If the project schedule demands
issuance of a report prior to audit, itmay be issued "preliminary" or "draft."

During an audit and upon its completion, the auditors will discuss the findings with the
individuals audited and cite corrective actions to be initiated. Minor administrative
findings, which can be resolved to the satisfaction of the auditors during an audit, are
not required to be cited as items requiring corrective action. All findings that are not
resolved during the course of the audit and findings affecting the overall quality of the
project, regardless of when they are resolved, will be noted on the audit checklists.
Audit results will be given to and discussed with the PM who will, along with the SQCS,
institute the necessary corrective actions.

10.3.2 External Laboratory Audits

•

External Lab Audit Responsibilities

An external audit may be conducted by U.S. EPA Region 5 Central Regional
Laboratory (CRL).

External Lab Audit Frequency

An external lab audit may be conducted at least once prior to the initiation of the
sampling and analysis activities. These audits mayor may not be announced and are
conducted at the discretion of the U.S. EPA.



NSWC Crane
Full-Scale Biofacility Operations

Overview of the External Lab Audit Process

Quality Assurance Project Plan
Revision 0, 02/09/98

Section 10, Page 4 of 4 •
External lab audits will include (but not be limited to) review of laboratory analytical
procedures, laboratory on-site audits, and/or submission of performance evaluation
samples to the laboratory for analysis.

•

•
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11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE

Specific preventative maintenance procedures to be followed for field equipment are
. those recommended by the manufacturer. Field instruments will be checked and
calibrated daily before use. Calibration checks will be documented in the field logbook.
Critical spare parts will be kept on-site to reduce downtime. Backup instruments and
equipment will be available on-site or within one day shipment to avoid delays in the
field schedule.

Required maintenance for the pH meters and temperature probes is provided in
Appendix A. Frequency of inspection and a list of replacement parts are provided in
Table 11-1.

11.2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE

As part of their QAJQC program, a routine preventative maintenance program is
conducted by the laboratory to minimize the occurrence of instrument failure and other
system malfunctions. Designated laboratory employees shall regularly perform routine
scheduled maintenance and repair of all instruments, or coordinate with the vendor for
the repair of all instruments. All maintenance that is performed shall be documented in
the laboratory's operating record. Laboratory equipment maintenance procedures are
summarized in SOPs provided in Appendix C.
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SUMMARY OF MAINTENANCE - FIELD/EQUIPMENT

"- Maintenance SchedujE!' Spare PartsInstrument

~
/

PID (MicroTIP) 1. Calibrate at least onc7tdaily, Battery charger
prior to use, and as ne@essary Spare lamps
during use. ak Spare filter cartridges

'Z. Check ba~ d recharge Span gas (isobutylene)
when low. Tedlar bags
3. Clean lam window every 24
hoursdf~eraticin.
4. Repl~e~ust filter every 240
houry>f oper-a~ion.
5~ePlace samp,le pump every
9-~ 00 hours of op~r~tion.

pH Meter

/
1. Calibrate daily,pri~~ pH buffers

Batteries
paper towels
disposable gloves

!'Plastic cups

Temperature/oxyg(n Meters 1. Calibrate if monitor goes off. "-
Ba~ger

(probes) ;. 2. Check battery and recharge
when low.

I '"
•

•



•
NSWC Crane
Full-Scale Biofacility Operations

Quality Assurance Project Plan
Revision 1, 03/04/98

Section 11, Page 2 of 2

•

•

TABLE 11-1
SUMMARY OF MAINTENANCE - FIELD EQUIPMENT

Instrument Maintenance Schedule Spare Parts

PID (MicroTIP) 1. Calibrate at least once daily, Battery charger
prior to use, and as necessary Spare lamps
during use. Spare filter cartridges
2. Check battery and recharge Span gas (isobutylene)
when low. Tedlar bags
3. Clean lamp window every 24
hours of operation.
4. Replace dust filter every 240
hours of operation.
5. Replace sample pump every
5000 hours of operation.

pH Meter 1. Calibrate daily, prior to use. pH buffers
Batteries
paper towels
disposable gloves .
plastic cups

Temperature/Oxygen Meters 1. Calibrate if monitor goes off. Battery charger
(probes) 2. Check battery and recharge

when low.

E!~Ig;Q9!9QJD~ti:y· 1. Verify correct waveleh-gtn Glivettes
'-.- '.......=.;,.:....:= ;;;...~~

setting. S·-"'ll---·
,.J?~r~,; ame

2. Zercfprior to use
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12.1 ACCURACY ASSESSMENT

In order to assure the accuracy of the analytical procedures, an environmental sample
is randomly selected from each sample shipment received at the laboratory, and spiked
with a known amount of the analyte or analyses to be evaluated. ijQr;~'t..9J~til~1Q.[9J15Lq§

l@.iSgit~mroAIi!X1~Uq4J~~!1e!~e§~nowey:~lTIe.lf.I.1f[E[f!~lfrarjfifPi11I~~eti;)~t2~~lTIe!e~~

ef.Q.\Qa~;K~.gQ'fj~9.J!4[!1~1!~!l~pl~!rrg]r@lBJ[~~~(§t~t~~~IJ:'§~>z~)ljln general, a
sample spike should be included in every set of 20 samples tested on each instrument.
The spike sample is then analyzed. The increase in concentration of the analyte
observed in the spiked sample, due to the addition of a known quantity of the analyte,
compared to the reported'value of the same analyte in, the unspiked sample determines
the percent recovery. Control charts are plotted for each commonly analyzed
compound and kept on instrument, matrix, and analyte specificbases. The percent
recovery for a spiked sample is calculated according to the following formula:

%R = Measured Amount in Spiked Sample - Measured Amount in Sample X 100
Known Amount Added

12.2 PRECISION ASSESSMENT

12.2.1 'Laboratory Data

Spiked samples are prepared by choosing a sample at random from each sample
shipment received at the laboratory, dividing the sample into equal aliquots, and then
spiking each of the aliquots with a known amount of analyte. The duplicate samples
are then included in the analytical sample set. The splitting of the sample allows the
analyst to determine the precision of the preparation and analytical techniques
associated with the duplicate sample. The relative percent difference (RPD) between
the spike and duplicate spike are calculated and plotted. The RPD is calculated
according to the following formula:

RPD = IAmount in Spike 1 - Amount in Spike 21 X 100
0.5(Amount in Spike 1 + Amount in Spike 2)

e ~££.£fp!~1?J.~]j!:lJj~~Jor tJ:l.e...d~!a are pr~.~~i1!&Qtn:j]ID?!~~I1}~l~t9f~e~~~J~~tlQ!lfr?.l§!
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- -RPD for field data will be calculated on a weekly basis. The criteria in Table 6-1 will be
used to determine the need for closer examination of data collection and instrument
calibration procedures, however, accedence of these suggested values will not be
cause for rejection of the data. Note that Oxygen criteria varies significantly due to the
wide variety of material consistency and instrument readouts in 10 increments.
Duplicate readings shall be monitored. The RPD between the initial reading and
duplicate reading are calculated. The RPD is calculated according to the following
formula:

RPD = !Initial Reading - Duplicate Readingl X 100
0.5(lnitial Reading + Duplicate Reading)

TABLE 12-1
DATA ACCEPTANCE CRITERIA AND SUGGESTED CORRECTIVE ACTION

Measurement Acceptable RPD Corrective Action

Temperature 10% • check instrument calibration
_• verify adherence to Field SOP
QAPP-4.0

Moisture Level 20% • verify adherence to Field SOP
QAPP-4.0

pH 15% • check instrument calibration
• verify adherence to Field SOP
QAPP-4.0

12.3 COMPLETENESS ASSESSMENT

Completeness is the ratio of the number of valid sample results to the total number of
samples analyzed with a specific matrix and/or analysis. Following completion of the
analytical testing, the percent completeness will be calculated by the following equation: '

Completeness = (number of valid measurements) X 100
(number of measurements planned)
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Prior to implementation, changes to original documents, procedures, and specifications
will require approval by the U.S. Navy and the U.S. EPA representatives. It is the
responsibility of project personnel to appropriately record the change and to make the
documentation available to the PM and SQCS. The effect of the change on the project
will then be evaluated by the PM and SQCS. A description of the proposed change,
along with the results of the evaluation, will be presented to the Navy for approval.
Following Navy approval, the change will be documented as a revision to the original
document to reflect the work as actually performed.

13.2 FIELD CORRECTIVE ACTION

Nonconforming items and activities are those which do not meet the project
requirements, procurement document criteria, or approved work procedures.
Nonconformances may be detected and identified by:

Project Staff - During the performance of field investigation and testing,
supervision of subcontractors, and preparation and verification of
analyses and design,

Laboratory Staff - During the preparation for and performance of
laboratory testing, calibration of equipment, and quality control activities,
and

Quality Assurance Personnel - During the performance of audits or daily
review of field reports or data.

Each nonconformance affecting quality will be documented by the personnel identifying
the nonconformance. For this purpose, a standard form (e.g., Nonconformance
Report), results of laboratory analysis quality control tests, audit report, internal
memorandum, or letter will be used as appropriate. Documentation will include:

Identification of the individual(s) identifying the nonconformance,

Cause and description of the nonconformance,

Method(s) for correcting the nonconformance (corrective action) or
description of the variance granted,
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\ Schedule for completing corrective action, and

.\ Any required approval signatures.

Documentation will be distributed to the Program Quality <tontrol Manager (PQCM) with
copies to th'e PM and SQCS. It is then the responsibilit~of the PQCM to approve and
initiate resOI~tiOn for the institution of the necessary corrective action to the
nonconformance. Documentation describing the non{onformance and the corrective
action implemJnted will be placed in the project fi17/ Completion of c6rrective actions
for significant ndnconformances should be verifieG:! by quality assurance personnel as
part of future auditing activities. . I
Any recurring non~nformance should be e~uated by project, laboratory, andlor
quality assurance pe~sonnel to determine its cause and appropriate changes instituted
in project requirement\and procedures to/prevent future recurrence. When such an
evaluation is perfOrmed\,\he results Wjli'e documented.

13.3 LASORATORY C,\RECTlve ACTION

Corrective action in the laboroatoryjiay occur prior to, during and after initial analyses.
A number of conditions such 'as I2>roken sample containers, multiple phases, low/high
pH readings, and potentially h~'h concentration samples may be identified during
sample log-in or just prior to aM~,lysis. Following consultation with lab analysts and
section leaders, it may be netes~,ary for the Laboratory Quality Assurance (QA) Officer
to approve the implementati6n of 6~rrective action. The laboratory standard operating
procedures (SOPs) specit;! some cC\.nditions during or after analysis that may
automatically trigger corrective actiol\ or optional procedures. These conditions may
include dilution of samp."s, additional\ample extract cleanup, automatic
reinjection/reanalysis Jhen certain qua)~ control cdteria are not met, etc.

The bench chemist~1 identify the need~corrective action. The Laboratory Project
Manager, inconsu)tation with the LaboratolY\supervisor and staff, will approve the
required correcti~e action to be implemented ~\ the laboratory staff. The Laboratory
QA Officer wil~nsure implementation and docu entation of the corrective action. If
the nonconforllance causes project objectives no to be achieved, it will be necessary
to inform all Ir-els of.project management including he U.S. EPA RPC to concur with
the corrective action.

These ~o,{ctive actions are performed prior to release of the data from the laboratory.
The corr ctive action will be documented in both Laboratory's corrective action log
(signed ,y analyst. section leader and quality control coordinator), and the narrative
data report sent from the laboratory to the MK Project Chemist. If corrective action
does not rectify the situation, the laboratory will contact the NSWC Project Manager.

NSWC Crane
Full-Scale Biofacility Operations

\
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Documentation will be distributed to the Program Quality Control Manager (PQCM) with
copies to the PM and SQCS. It is then the responsibility of the PQCM to approve and·
initiate resolution for the institution of the "necessary corrective action to the
nonconformance. Documentation describing the nonconformance and the corrective
action implemented will be placed in the project file. Completion of corrective actions
for significant nonconformances should be verified by quality assurance personnel as
parrof future auditing activities.

Any recurring nonconformance should be evaluated by project, laboratory, and/or
quality assurance personnel to determine its cause and appropriate changes instituted
in project requirements and procedures to prevent future recurrence. When such an
evaluation is performed, the results will be documented.

13.3 LASORATORY CORRECTIVE ACTION

Corrective action in the laboratory may occur prior to, during and after initial analyses.
A number of conditions such as broken sample containers, multiple phases, low/high
pH readings, and potentially high concentration samples may be identified during
sample log-in or just prior to analysis. Following consultation with lab analysts and
section leaders, it may be necessary for the Laboratory Quality Assurance (QA) Officer
to approve the implementation of corrective action. The· laboratory standard operating
procedures (SOPs) specify some conditions during or after analysis that may
automatically tri.gger corrective action or optional procedures. These conditions may
include dilution of samples, additional sample extract cleanup, automatic

. reinjection/reanalysis when certain quality control criteria are not met; etc.

The bench chemist will identify the need for corrective action. The Laboratory Project
Manager, in consultation with the Laboratory supervisor and staff, will approve the
required corrective action to be implemented by the laboratory staff.· The Laboratory
QA Officer will ensure implementation and documentation of the corrective action. If
the nonconformance causes project objectives not to be achieved, it will be necessary
to inform all levels of project management inclUding the U.S. EPA RPC to concur with
the corrective action.-

These corrective actions are performed prior to release of the data from the laboratory.
The corrective action will be documented in both Laboratory's corrective action log
(signed by analyst, section leader and quality control coordinator), and the narrative



data report sent from the laboratory to the MK Project Chemist. If corrective action
does not rectify the situation, the laboratory will contact the NSWC Project Manager.
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13.4 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA
ASSESSMENT

The facility may identify the need for corrective action during either the data validation
or data assessment. Potential types of corrective action may include resampling by the
field team or reinjection/reanalysis of samples by the laboratory.

These actions are dependent upon the ability'to mobilize the field team, whether the
data to be collected is necessary to meet the required quality assurance objectives
(e.g., the holding time for samples is not exceeded, etc.) When the MK Project Chemist
identifies a corrective action situation, it is the MK Project Manager who will be
responsible for approving the implementation of corrective action, including resampling,
during data assessment. All corrective actions of this type will be documented by the
sacs.
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Following completion of an audit, the auditors will prepare and submit an audit report to
the MK Project Manager or, as necessary, the Laboratory Manager. This report will
serve to notify management of audit results. The report may also be sent to other
individuals contacted during the audit and the management of any affected
subcontractor.

The report will be prepared as soon as possible (within 30 days) after the audit and
contain, as appropriate:

•

•
•
•
•

•

•

Date(s) of the audit
Identification of audit participants
Identification of activities audited
Audit results
Description of items requiring corrective action and, if possible, the means
for correction
Due date for completion of corrective actions and/or audit response
Means for audit response (i.e., in writing)
Impact, if any, on project schedule

•

If corrective action is required in the audit report, the corrective action will be
undertaken and completed on schedule unless sufficient evidence can be provided to
prove that the action is unnecessary.

The individuals audited will respond in writing to the audit report. The response will
clearly state the corrective action taken or planned. If all corrective actions have not
been completed prior to issuance of the audit response, a scheduled date for
completion must be provided .
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This procedure describes the methods which will be used to establish sampling
locations and collect soil samples for laboratory analysis. Quality assurance
requirements for field sampling are described in Section 4.0 of this QAPP for Full-Scale
Operations at the Biofacility.

Task 1:
-Identify areas for Full-Scale excavation.
-Measure "entry" concentrations of explosives in soil to be treated.
-Determine if soil is hazardous with respect to metals and VOCs.

Task 5:
-Determine levels of explosives and metals still remaining following Full-Scale
excavation

2.0 ESTABLISH SAMPLING LOCATIONS

This section describes the procedure to be followed for establishing the locations for
collecting soil samples for laboratory analyses for full-scale operations at the various
excavation sites (SWMUs).

2.1 Tools and Materials

The following tools and materials are required to establish field sample collection
locations for off-site laboratory an'alysis.

small stainless steel trowel, stainless steel hand shovel, stainless steel spoons
large shovel
flagging and pins
measuring tape
sample containers
PID
dri'v'e hammer~~g~ll

core sampler, split core sampler
brass slee'v'es and end caps
Teflon filmg9~t~1ffff5~~t~1~1l1j~J\llt~
plastic sheets
stainless steel bowls
disposable gloves
logbook
indelible pen



•
NSWC CRANE
SOILS BIOREMEDIATION FACILITY
QAPP FOR FULL-SCALE OPERATION

FIELD SOP: QAPP-1.0
TITLE: SOIL SAMPLE COLLECTION

2.2 Placing the Sampling Grid

Task 1: Excavation Site Characterization

Revision: 2
Date: 03/12/98

Page 2 of 7

•

1. Layout grid as specified in the Soil Excavation Plan, Appendix E of the Full-Scale
Operational Plan. Each grid block mayor may not be square, due to the
presence of utilities, buildings or roads.

2. Label these blocks or sampling areas, as shown in the Soil Excavation Plan,
Appendix E of the Full-Scale Operational Plan.

Task 5: Post-Excavation Sampling

1. Layout a grid using nodal spacings (as shown in the Soil Excavation Plan,
Appendix E of the Full-Scale Operational Plan) along the base of the
excavation(s). Place pin flags at each node.

2. . For the sidewalls, place pin flags every 20 feet, along each wall. Place the flags
midway between ground surface and the excavation base. If a sidewall is less
than one foot in height, do not place flags and do not collect samples from the
wall.

3.0 SAMPLE COLLECTION

This section describes the procedure to be followed for collecting sample material from
the excavation sites. All non-disposable sample extraction tools which come in contact
with the sample shall be decontaminated prior to use as described in Field SOP 7.0 of
the Full-Scale Operational Plan, Appendix D.~.@:~~~9r:meliQgj~~:E§.J.@·g;illl~
EF~@-=S~I"""Y··~·a"'{j"""~P\tt-n'~C1.N"'r-:-tn·"""S·@8""":;]l.~8Lg~..wB,;~r#1!~~Plqy;t~~=lg~l~£.;,f;!J~J1l2"J"",<2A,,J~,¥\;,W::<,,~;~

3.1 Pre-Excavation Sample Collection Procedure

Follow these steps when sampling each grid block or sampling area:

3.1.1 Grid Blocks (Task 1)

NOTE: 2-inch diameter, 6-inch long sleeves will be used in the drive sampler.

• 1. Place flags near each corner and at the center.

2. At the center of the grid block, clear surface vegetation and debris in a 6-inch by
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3.

4.

5.

6.

6-inch or larger area. Using a stainless steel trowel and spoon or shO'lfel,
remove the upper few' inehes of soil to remove vegetation roots.

Using an auger, collect soil from the 0 to 12-inch depth and place into the first
stainless steel bowl marked grabs f.Qtli1IE1~1§Jit11!1~X§!9]i~~- 0 to 1 foot.

Remove soil from the boring down to 2 feet.

Using an auger or slit core sampler, collect soil from the 2-foot to 2.5-foot range.
Push the contents into a disposable sealable plastic bag filling one half full and
break up the soil. Wait a few minutes, open the plastic bag, and screen the
headspace using a PIO. Place the soil from the bag in the second stainless steel
bowl marked metals/explosives grabs - 2 to 2.5 feet. If the PIO readings are
above background levels, collect a sample~~f;i~r~et~J1~ from the 2.5 to
3 foot depth with the eore sampler using a brass sleeve. Gover the ends of the'
slee'o'e \vith Teflon tape, cap, and label for volatile organic analysis.!f~jua
~Bj~SI,~wJL~~glllt:yg~Qnt$3;p't!Yj~~~.fS?p.;~1~!:wU;~~~tg.!ol9
[.~~!~

7. At each of the four corners, clear surface vegetation and debris in a 6-inch by 6
inch area or greater. Using a stainless steel trowel and spoon or shovel, remove
the upper few inches of soil to remove vegetation roots.

•

8.
\

Using an auger or split core sampler collect a, soil sample from the 0 to 12-inch
depth. Push the contents into a disposable sealable plastic bag filling one half
full and break up the soil. Wait a few minutes, open the plastic bag, and screen
the headspace using a PIO. If the PIO readings are above background levels,
collect a sample~~~~t;m8',~ from the 1 to 1.5 foot depth with a core!Qlli~Q.~

sampler using a brass slee'o'e. Gover~~~g~!9!~p'~.Mig~~W~t:Y.g the
ends of the sleeve with Teflon tape, cap,~~r~Yl~~~B and label for
volatile organic analysis. Place the soil in the bag into the first stainless steel
bowl for all other analysis.
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10. Using an auger or split core sampler, collect soil from the 2-foot to 2.5-foot
range. Push the contents into the stainless steel bowl labeled "grabs".

11. At a minimum, one bowl of soil will result from the 0-12 inch depth and one bowl
of soil will result from the 2-3 foot depth. A minimum of one sample, collected
from the center of the grid block, will be tested for VOCs.

NOTE: Note PIO measurements in the field logbook. If unusual odors and
stains are discovered and/or PIO measurements are above background levels,
collect a sample for VOCs analysis~[~mg§~~ll~~I~i~![l§l~. Analysis of
additional VOCs samples will be approved by the Project Manager or Project
Chemist.

12. For forming a composite sample for each depth, place each grab sample into a
large stainless steel bowl, after remo'v'iAQm.~afm®]x§ vegetationi[rlg14[E~

~~l<]. BreakJ;EfJi!pjt9:90"~j~~~9JnB!maYll2J"~EiQ§ up the soil using Qlo'v'ee "aAeS,
remo'le lafQe rocl<smJWj,~~~2~ (the soil may also be sieved), aAe allow
soil to air ery'.

13. Mix the soil thoroughly in the bowl.

14. Collect equal portions from the bowl to fill one 8-ounce jar for explosives
analysis.

15. Fill the remaining jars listed in Table 4-4 of QAPP.

16. Record general sampling information including a description of the sampling
location (including a sketch), sample 1.0.s, date, time and observations (i.e.
presence of stains, grain size, color, percent moisture)

17. If soil samples cannot be collected due to high clay content or high % of cobbles
or gravel, move the affected soil boring to an adjacent location.
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3.2 In-Process Excavation Sample Collection Procedure

3.2.1 Grid Blocks (Task 5)
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Samples will only be analyzed for explosives using the field screening kits (RDX and
TNT).

1. At the center of the grid, using an auger sampler, collect soil from the 0 to 4r
ifteft§,~~depth.

2. Place the sample in a disposable sealable plastic bag and label. Store the bag
in a cooler with bagged ice.

• 4. Place the sample in a disposable sealable plastic bag and label. Store the bag
in a cooler with bagged ice.

•

3.2.2 Sidewalls (Task 5 only)

Collect a sample from each flagged location along each sidewall from 0-6 inches for
explosives analysis using the field screening kits '(RDX and TNT).

3.3 Post-Excavation Sample Collection Procedure

3.3.1 Grid Blocks (Task 5)
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Collect a sample from each flagged location along each sidewall using the procedure
from Step 2 of Section 3.1.1. Submit one sleevel'it~].1[Q:g£t§t§"~~r.:U8:!~~ for SWMU
specific VOCs analysis from 12-18 inches below ground surface. Submit one sample
from e-42Q;s.§ inches for SWMU-specific contaminants listed in Section 1.4.2.1 of QAPP.

3.4 QA/QC Sample Collection

One field duplicate will be collected for every ~~11l~Y~-§3~mt?s':~.ticG~y~ry~~20

regular samples collected. Field duplicate locations will be marked in the field using
different colored f1agst[~~~I!~J~~. Additional volume for the field duplicate will
be drawn from the composite mixture for SWMU-specific contaminants. For the VOCs
field duplicate, 8 sleeve of soil!W];~!LC:l18n'@'Q~1§[r;EQI~Jj]will be collected from the 18
24 inch depth, at the center of the grid block. For Tasks 1 and 5, the duplicate will be
analyzed for SWMU-specific contaminants.

Field equipment will be decontaminated using procedures in Section 4.7. One
equipment rinsate will be collected for every 20 times equipment is rinsed. Sampling
parameters are listed in Table 4-3.

One field blank will be collected of the water used in decontamination once a month
during excavation. Sampling parameters are listed in Table 4-3.

One trip blank will be submitted with the cooler containing the VOCs samples. Each trip
blank will be tested for VOCs only.
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Disposable

81 Core™ Sampler

En Novative Technologies, Inc.
1241 Bellevue Street

Green Bc1Y1 WI 54302
Tdephone: 920-465-3960 • Toll Free: 1-888-411-0757

Fax: 920-465-3963

NOTE:

SAMPLING PROCEDURES 1. En Core Sampler is a SINGLE USE device. It cannot be
cleaned and/or reused.

2. En Core Sampler is designed to store soil. Do nqt use
En Core Sampler to store solvent or free product!

USING THE

En Core ™ T-HANDLE
3. En Core Sampler must be used with En Core™ T
Handle and/or En Core™ Extrusion Tool exclusively.
(These items are sold separately.)

", j' ':~.' ~ . : :, " .

Sampler Correcdy Capped
. (Locking Arm Grooves Sealed Over

Coring Body Ridge)

Sampler Incorrectly Capped
(Cap Appears Crooked; Locking Arm Grooves

Not Fully Sealed Over Coring Body Ridge)

'. :... ~:' .',';.-

tab

+--Iocking lever

+++-_wing

+-__Iocking pins
(inside) ; .:

En Core T-Handle

Locked Plunger

viewing hole for
25 gram sampler

viewing hole for
5 gram sampler

En Core Sampler

plunger end...-----ITOP I n4 small o-ring

: i I cd

~
.~ )'~l Punger r

: : :

I j I- wing

~ ...I j.. 4 tab

J.....:~~?~L, slot
.,......L.-_ L :., 4 ridge---_ ..

...................................rl* CORING BODY

--~Plunger Bottom
j-s-o-n-O-M-' (inside) .

•

BEFORE TAKING SAMPLE:

1. Hold coring body and push plunger rod down until small 0

ring rests against tabs. This will assure that plunger moves
freely.

2. Depress locking lever on En Core T-Handle. Place coring body,
plunger end first, into open end of T-Handle, aligning the (2)
slots on the coring body with the (2) locking pins in the T
Handle. Twist coring body clockwise to lockpins in slots. Check
to ensure Sampler is locked in place. Sampler is ready for use.

rAKING SAMPLE:

3. Turn T-Handle with T-up and coring body down. This positions

t:ger bottom flush with bottom of coring body (ensure that
ger bottom is in position)..Using T-Handle, push Sampler

o soil until coring body is completely full. When full, small 0

ring will be centered in T-Handle viewing hole. Remove Sampler
from soil. Wipe excess soil from coring body exterior.

4. Cap coring body while it is '~till on T-handle. Push arid twist cap
over bottom until grooves on locking arms seat over ridge on
coring body. CAP MUST BE SEATED TO SEAL SAMPLER (see diagram).

PREPARING SAMPLER FOR SHIPMENT:

5. Remove the capped"Sampler by depressing locking lever on T
Handle while twisting and pulling Sampler from T-Handle.

, 6. Lock plunger by rotating extended plunger rod fully counter
clockwise until wings rest firmly against tabs (see! plunger
diagram).

7. Attach completed circitlar labei '(from En Core Sampler bag) to
cap on coring body.

. 8. Return full En Core Sampler to zipper bag. Seal bag and put on
ice.

" ,//



.Disposable En Core™. Sampler

• EXTRUSION PROCEDURES

USING THE En Core™ EXTRUSION TOOL

CAUTIONI Always use the Extrusion Tool to extrude soil/rom the En CoreSampler. If the Extrusion Tool is not
used, the Sampler may fragment, causing injury.

,_...._. __ .. ,.- .' .. '.,'
"",:":.ar">"" -...: ..... , ~':.'. '.... -.' ..,~

1. Use a pliers to break locking arms on cap of En Core Sampler. Do not
remove cap at this time. (CAUTION: Broken edges will be sharp.) -;

'. '.' t. ~ ,~.:-.;~~~}:~~(:r... >:"', :':.. :." .

2. To attach En Core Sampler to En Core Extrusion Tool: Depress locking
lever on EXtrusion Tool and place Sampler, plunger end fIrst, into open
end of Ex~ion' Tool, aligning slots on coring body with pins in
Extrusion Toon, TW1F'cOring body clockwise until it locks into place.
Release lockffiglever. .

. 3. Rotate and gently push Extrusion Tool plunger knob clockwise until
..Ii: plunger slides over wings of coring body. (When properly positioned

plunger will not rotate further.)

4. To release soil core, remove cap from Sampler and push down on plunger
knob of En Core Extrusion·tool. Remove and properly dispose of En Core

Sampler.

.~:.

Warranly and Disclaimers

IMPORTANT: FAILURE TO USE THE EN CORETM SAMPLER IN
COMPLIANCE WITH THE WRITTEN INSTRUCTIONS PROVIDED HEREIN
VOIDS ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING
WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

PRINCIPLE OF USE. The En Core Sampler Cartridge System is a
volumetric sampling system designed to collect, store and deliver a soil sample. The
En Core Sampler comes in two sizes for sample volumes of approximately 25 or 5
grams. There are four components: the cartridge with a movable plunger; a cap with
two locking arms; a T-handle (purchased separately); and an extrusion handle
(purchased separately). NOTE; The En Core Sampler is designed to store soil. It is
not designed to store solvent or free product.

The soil is stored in a sealed headspaee-free state. The seals are achieved by
three special Viton®.~. o-rings, two located on the plunger and one on the cap of the
Sampler. At no time and under no condition should these o-rings be removed or
disturbed.

QUALITY CONTROL. The cartridge is sealed in an airtight package to
prevent contamination prior to use. Due to the stringent quality control requirements
associated with the use of this system, the disposable cartridge is designed to be used
only once.

WARRANTY. En Novative Technologies, Inc. ("En Novative Technologies")
warrants that the En Core Sampler shall perform consistent with the research
conducted under En Novative Technologies' approval, within thirty (30) days from the
date of delivery, provided that the Customer gives En Novative Technologies prompt
notice ofany defect or failure to perform and satisfactory proofthereof. THIS
WARRANTY DOES NOT APPLY TO THE FOLLOWING, AS SOLELY
DETERMINED BY EN NOVATIVE TECHNOLOGIES: (a) Damage caused by
accident, abuse, mishandling or dropping: (b) Samplers that have been opened. taken .
apart or mishandled; (c) Samplers not used in accordance with the directions: and (d)

•

es exceeding the cost ofthe sampler. Seller warrants that all En Core Samplers
free from defects in title. THE FOREGOING WARRANTIES ARE IN

OF ALL OTHER WARRANTIES. WHETHER ORAL. WRITTEN.
EXPRESSED, IMPLIED OR STATUTORY. INCLUDING A.NY INFORlIlATlON
PROVIDED BY SALES REPRESENTATIVES OR IN MARKETING
LITERATURE. IMPLIED WARRANTIES OF FITNESS AJ"lD
MERCHANTABILITY SHALL NOT APPLY. En Novative Teclmologies' warranty

obligations and Customer's remedies, except as to title, are solely and exclusively as
stated herein.

LIMITATION OF LIABILITY. IN NO EVENT SHALL EN
NOVATIVE TECHNOLOGIES BE LIABLE FOR ANTICIPATED PROFITS,
INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES, INCLUDING,
BUT NOT LIMITED TO, DAMAGES FOR LOSS OF REVENUE, DOWN TIME,
REMEDIATION ACTIVITIES, REMOBILIZATlON OR RESAMPLING, COST
OF CAPITAL, SERVICE INTERRUPTION OR FAILURE OF SUPPLY,
LIABILITY OF CUSTOMER TO A THIRD PARTY, OR FOR LABOR,
OVERHEAD, TRANSPORTATION, SUBSTITUTE SUPPLY SOURCES OR
ANY OTHER EXPENSE, DAMAGE OR LOSS, INCLUDING PERSONAL
INJURY OR PROPERTY DAMAGE. En Novative Technologies' liability on any
claim of any kind shall be replacement of the En Core Sampler or refund of the :
purchase price. En Novative Teclmologies shall not be liable for penalties of any
description whatsoever. In the event the En Core Sampler will be utilized by

. Customer on behalfof a third party, such third party shall not occupy the position of a
third-party beneficiary of the obligation or warranty provided by En Novative
Technologies, and no such third party shall have the right to enforce same. All claims
must be brought within one (1) year ofshipment, regardless of their nature.

En Novative Technologies, Inc.

1241 Bellevue St.

Green Bay, WI 54302
Telephone: 920-465·3960 • Toll Free: 1·888-411-0757

Fax: 920-465·3963

The En Core™ Sampler is covered by One or !\Iore of the Following U.S.
Patents: 5.343.771; 5.505,098; 5.517.868: 5:522.271. Other U.S. and Foreign
Patents Pending.

• Vitron® is a registered trademark of DuPont Dow Elastomers.
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The purpose of this procedure is to co~lect representative samples and obtain data
necessary to properly dispose of waste water generated during site activities.

This procedure describes the methods which will b~ used to establish sampling
locations and collect water samples for laboratory analysis. Quality assurance
requirements for field sampling are described in Section 4.0 of this QAPP for Full-Scale
Operations at the Biofacility.

Decontamination water generated from the cleaning of sampling equipment and
reusable personal protective equipment (PPE) will be collected and stored in portable
temporary storage tanks or 55 gallon drums. Accumulated storm water and surface
runoff will be collected in two retention ponds. The water will be sampled and analyzed
for disposal or release. Table 4-3 of this QAPP shows the Water Sampling and
Analysis Schedule for the waste water.

2.0 TOOLS AND MATERIALS

The following tools and materials are required to perform field water sample collection
for off-site laboratory analysis.

stainless steel bucket or ladle
slow rate pump and disposable tubing (may be used for tank sampling if tank
is too large to access with a bailer)
fishing line, cord, or reel
disposable Teflon or polyethylene bottom filling bailer-ef~ sampling scoop Of jaf
on.a long stiel<:tiigji[p:e.t (type used for surface water sampling)
appropriate sample containers (see Section 4.0 of this QAPP)
appropriate chain-of-custody, labels, tags, etc.
disposable gloves
logbook
indelible pen

3.0 WASTE WATER STORAGE TANK SAMPLING

Waste water generated during decontamination activities will be pumped into holding
tanks. Following solids settling, a minimum of one water sample will be collected from
each tank. It is anticipated that only explosives data are required. However, a
procedure for VOCs sampling is included as a contingency.
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1.

2.

3.

4.

5.

4.0

If the tank is not fitted with a valve, a submersible pump will be lowered midway
between the water surface and tank bottom. Care will be taken not to disturb the
settled solids at the tank bottom.

If VOCs are required, collect volume for this analysis first. Lower the pump
slowly into the water to avoid degassing. Pump the water from the tank at a low
rate (200 mUmin or less).
a. Slowly fill the volatile organic analysis (VOA) vials, taking care not to force

out the preservative.
b. Slightly overfill vial to form a meniscus.
c. Tightly cap the vial and invert the bottle.
d. Tap the sides of the vial to see if air bubbles are trapped in the sample.
e. If air bubbles are present, place the vial in an upright position and open "

the cap. Repeat steps "a" through "d". If air bubbles are still present,
discard sample and redo all steps.

A disposable Teflon~:Q"~~l~y~m~llor decontaminated stainless steel bailer may
be used in place of a pump and tubing. Slowly lower the bailer beneath the"
water surface and fill. Attach a VOA vial"bottom-emptier" device to the bottom"
of the bailer. NOTE; the bailer will begin to drain immediately. Be sure that the
bottom fill device tube has been placed in the vial prior to attachment to the
bailer. Fill the vial until full. Follow steps a through e to properly seal the vials.

Remaining sample containers may be filled using pump and tubing or directly
from a bailer. Using a fresh bailer volum~, fill the remaining containers to nearly
full (usually to the lip of the container).

A sample can be obtained through a bottom valve if no other access point is
available. -The sample may be rather turbid due to high solids content at the
bottom of the tank. Consult the Project Manager to determine if the samples will
be filtered for metals in this case. Also determine if the sludge/solids at the base
of the holding tank will be sampled as well.

Follow the sample labeling, tagging and identification", chain of custody, and
shipping and handling procedures described in Section 5.0 of this QAPP.
Document all sampling activities in ,the field logbook.

ROCK RINSE WATER SAMPLING

Rock rinse water is required to be sampled and analyzed to determine
effectiveness of washing and rinsing procedures prior to disposition of the rocks.
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1. After performing the decontamination process as described in SOP 7.0 of the
Full-Scale Operational Plan, Appendix 0, elevate the bin containing the
decontaminated rocks high enough to place a rinse sample collection container
underneath.

2. Place the new or decontaminated rinse water collection container under the
elevated rock bin and pour slightly more than 2 liters of distilled or micro
filtered£l§lp]l~:g water over the rocks as a final rinse.

3. Transfer the final rinse water into two one-liter amber glass jars for off-site
laboratory analysis. Follow the sample labeling, tagging and identification, chain
of custody, and shipping and handling procedures described in Section 5.0 of
this QAPP. Document all sampling activities in the logbook.

•
4. Cover and store the decontaminated rocks in a lined and bermed area until final

disposition has been obtained.

5.0 STORM WATER RETENTION POND SAMPLING

Storm water is required to be sampled and analyzed to determine proper
disposal/release disposition of the water.

5.1 Sample Collection Procedure

The same procedure described above for collecting samples from waste water
(Section 3.0) will be used to collect samples of storm water and run-off water in
the retention ponds. If the water level in the retention ponds is too low to sample
using a bottom-filling bailer, then a sampling device on a stick or rod
~£g[t~m!b.m~JR2!~§!.PY!~~~<!iB~ will be filled by submerging in the water.
The sample shall be transferred to the appropriate sampling container. At no
time will the person collecting the.,sample enter the retention ponds.

•
5.2 Alternative Storm/run-off Water Sampling

An NSWC Crane representative may perform the storm/run-off water sampling
using their procedures, in lieu of the above description, based on the IDEM
approved NPDES permit requirements.
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ooeiQ[l~ field duplicate for every Uigr~~B!,g~L~~~~Q1~",~t~'l~E[~~t20 samples taken will
bef,,~g.9~~~] collected and analyzed for the same parameters as the regular
samples. .'

If non-disposable equipment is used for sampling (i.e stainless steel bailer;Lcift
~""",_il

B§l~gJ!1Yl~l§B~lD, one rinsate blank will be collected ~5l[rY.~[QJ[~IJand analyzed
for the same parameters as the regular samples.

One trip blank will be submitted with the cooler containing any VOCs samples. Each
trip blank will be tested for VOCs only.

Documentation procedures are provided in Section 5.0 of this QAPP. Packaging and
shipping instructions are provided in SOP QAPP-6.0 of this QAPP.

,.-
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This procedure describes the methods which will be used to establish sampling
locations and collect compost samples for laboratory analysis. Quality assurance
requirements for .field sampling are described in Section 4.0 of this QAPP for 'Full-Scale

.Operations at the Biofacility.

2.0 ESTABLISH SAMPLING LOCATIONS

This section describes the procedure to be followed for establishing the locations for
collecting compost samples for laboratory analyses for full-scale operations at the
Bioremediation Facility.

2.1 . Tools and Materials

The following tools and materials are required to establish field sample collection
locations for off-site laboratory analysis.

4 ft 7 in.-Iong measuring stick
pin flags
logbook
indelible pen

2.2 Sample Cross-sections and Locations

Cross-sections

Locate cross-sections at Column Numbers 3,5,7,9, and 11 as described in Section
2.2 of SOP QAPP-4.0.

Sample locations

Three sample locations will be established at each of the cross-sections as shown in
Figure 1 of this SOP. The samples will be taken after all required activities discussed in
SOP QAPP-4.0 have first been performed. The following procedure will then be used
to identify the sample col1ection locations:

1.

2.

Sample location 1 is located on the longitudinal centerline of the pile at a depth
of 3 feet below the top surface.

Sample location 2 is located on the south side of the pile at a depth of 2.5 feet
perpendicular to the surface. Lay the 4 ft 7 in. measuring stick on the side of the
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pile from the ground surface up and proceed to collect the sample per Section 
3.0. 

3. Sample location 3 is located on the north side of the pile at a depth of 2.5 feet 
below the surface. Lay the 4 ft 7 in. measuring stick on the side of the pile from 
the ground surface up and proceed to collect the sample per Section 3.0. 

3.0 SAMPLE COLLECTION 

This section describes the procedure to be followed for collecting sample material from 
the compost windrows for laboratory analyses. 

3.1 Tools and Materials 

stainless steel push tubes with sleeves or split spoon and/or hand auger 
4 ft 7 in.-Iong measuring stick 
appropriate sample containers (see Section 4 of this QAPP) 
disposable gloves 
stainless steel bowl 
logbook 
indelible pen 
sample tags 
sample labels 
coolers 
preservatives 
chain of custody forms 
sealable, disposable plastic bags 

All non-disposable sample extraction tools which come in contact with the sample shall 
be decontaminated prior to use as described in Field SOP 7.0 of the Full-Scale 
Operational Plan, Appendix D. 

3.2 Sample Collection Procedure 

Samples for off-site laboratory analysis will be discrete as described in Section 4 of this 
QAPP. Discrete samples will be conected from locations 1, 2, and 3 at each cross
section, using a hand auger. Samples for explosives analysis using field test kits will be 
composites from locations 1, 2, and 3. Table 4-3 of this QAPP shows the Process 
Sampling and Analysis Schedule for the compost material. 
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The following procedure shall be used to collect samples at each cross-section: 

1. Locate cross-sections at column numbers 3, 5, 7, 9, and 11 and sample 
locations 1, 2, and 3 at each cross-section as described in Section 2.2 above. 

2. Insert the push tube/auger into and perpendicular to the pile at each sample 
location. Rotate and advance the tube/auger to the designated depth (3 feet for 
sample location 1, and 2.5 feet for sample locations 2 and 3) or a little deeper to 
insure a complete sample at that depth. Remove the material between the 
surface and the designated depth at each sampling location, placing the 
removed material on the pile, until the auger has reached the designated depth 
(3 ft for sample location 1, and 2.5 feet for sample locations 2 and 3). Care shall 
be taken so as not to collapse the hole or have surface material fall in. 

3. Fill the tube/auger with the material at the designated sampling depth. Remove 
the push tube/auger and extract the material from the tube/auger from the 
appropriate depth location. Place the extracted material directly into the 
appropriate sample container. 

4. Place the remaining sample on the pile. 

5. The samples will be taken to the on-site laboratory for preparation before 
shipment or field analysis. Follow the sample labeling, tagging, identification, 
chain of custody, and shipping and handling procedures described in Section 4.0 
of the approved Full-Scale QAPP. Document all sampling activities in the 
logbook. 

6. New sample containers shall be used for each sample. Decontamination 
procedures are described in Field SOP 7.0 of the Full-Scale Operations Plan, 
Appendix D. 

7. For composite samples, steps 1 through 4 will be repeated except the samples 
collected from locations 1,2, and ~ will be placed in a stainless steel bowl and 
UWfOugRly fflixedQ2!!l15:~f<i~~j.-~TRe safflples 'will be takeR to tRe on site 
laboratorv for aRal ·siS.CO'afS6'JraCtieas::efn€t'we-etatiO'ff";;till:16e:"remo!~ee:':'iRlien i Y ;;;,,,,-; .. ,v~~~"""",<;;.i.,;u-..... "_,-",..~-:;:...,,~~o:m,,~;;m.~...M~~,,g.~x'.'*';':';"'H~10~~"~w~:~;;2"~::;.--< -,;>:-.<~"'.)-.:>,.~.t,%ii;»".w.,::.;,~:;;;""'··:>·-i(:~<;W.; 
i]'sitl"g'!Wsii:fgc,cIif:nestl9kOf;snooo1illo1:eaktii!in";laffa:;,th~()[oITg'~lilvrmiX1tffie~,soilr~T<lUua:rtet1tbe 
'¢;;"'~,.,., ,"""'m~.» .. i'!4 .<$~i~,r,:,»*,m4iMf,w .. ,*jt'~~~iW>'-l:.m<}.j:v!Mli~,.<~;~..,'.,;'.<-Yt"~l:%.I~*,'~~~"',", . ...;'*m·1./if»;;fi.*::;...,<AA"'*:;...%..":;::;:.,\;;r~4$i~@<.~:M-",..-~""'"A:::%<'<.~;:""~-."?<'",;,,,,,.,'~ll-~"~ 

soimnltn'e;b0wrairdl:~oIIErche':'aar~:erti0ns'ffomJeaen1r·wlfi'a1tteThtt01fill'~an~8To'UncEf·afii;; ~'A.<'~"'~~#~""'~i"~';;~./.~t30.4if~A"<,'i<..::r-,;":,--:,~",A,...:;w,';';:!. ... ~""",:¥-o>,,,**,,,-&<-l~.",~~,;"~_-.><,R~~""~~~",,~,*",%f~~&,,,,,~,;.,:.,4;t;g~~"}.~.f"""~'V-"A'"'''''''::;'M"';''~'~~'/..>$".~;''.}''~'>' J .:1;>w';"""~ 



NOTE: ALL SAMPLE NUMBERS
FOLLOWED BY AN "A"
'MLl. BE TAKEN AT "
BELOW ll-lE SURFACE.

6'

r 'A
i-11 / n,

;-...1 /JA
,

ffi J I

EB I
I

I I
5' I

I
<t

20'

SECTION A-A

250'-270'

5'

w
BUILDING ....... '\

'0
OJ

COLUMNLINE ,,~

(TYPICAL)~Y ,",
,,")

KEY PLAN

•
"

11
A

A

9 7 5 3

n.£: r: \.O<l'SDl\CRN'€\nlO5V.DWll

FULL SCALE
WINDROW SAMPLE LOCATIONS



•
NSWC CRANE
SOILS BIOREMEDIATION FACILITY
QAPP FOR FULL-SCALE OPERATION

FIELD SOP: QAPP-4.0
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS

1.0 PURPOSE

Revision: 0
Date: 02/09/98

Page 1 of 14

•

This procedure describes the methods which will be used to establish field
measurement locations; and measure the temperature, moisture content, pH, and
oxygen level of windrows. Quality assurance requirements for field measurements are
described in Section 4.0 of this QAPP for Full-Scale Operations at the Biofacility.

2.0 ESTABLISH SAMPLING AND MONITORING LOCATIONS

This section describes the procedure to be followed for establishing the field
measurement locations.

2.1 Tools and Materials

The following tools and materials are required to establish field measurement locations:

4 ft 7 in.-Iong measuring stick
Windrow Process Data - Daily Log form
indelible pen
oxygen and temperature monitoring probes

2.2 Establish Field Measurement Locations

Cross-section Locations

Each 250 feet long windrow will be divided into as many as five cross-sections, labeled
3, 5,7, 9, and 11 as shown in Figure 1 of this SOP. Cross-section locations will be
based on building column locations as described in the following procedure:

1. Locate cross-section 3 at building column line 3 as shown on Figure 1 of this
SOP.

2. Locate cross-sections 5, 7, and 9 at column lines 5, 7, and 9 respectively.

•
3. Locate cross-section 11 at column line 11 initially, however, due to volume

reduction during the composting process, cross-section 11 location may vary as
the compost process progresses. Cross-section 11 will remain at column line 11
until the shoulder of the windrow (top southwest edge) reaches column line 11.
Each day as the windrow continues to reduce in length, cross-section 11 will
move with the shoulder from column line 11 towards column line 10. Once it
appears beyond column line 10, it will be deleted and only four cross-sections
will be located for the remaining compost cycle.
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Six field measurement locations will be established at each of the windrow cross
sections. The correct depth for each measurement will be indicated by marked
intervals on the shaft of the oxygen/temperature probe for oxygen and temperature
measurements. The following procedure will be used to locate the field measurement
locations:

1. Sample location 1A is located on the longitudinal centerline of the pile at a depth
of 1 foot below the top surface. Insert the marked probe shaft to the 1-foot mark.

2. Sample location 1 is located on the longitudinal centerline of the pile at a depth
of 3 feet below the top surface. Insert the marked probe shaft to the 3-foot mark.

3. Sample location 2A is located on the south side of the pile at a depth of 1 foot
below the surface. Lay the 4 ft. 7 in. measuring stick on the side of the pile from
the ground surface up, hold the marked probe shaft perpendicular to the side
surface of the pile, and insert to the 1-foot mark. •4. Sample location 2 is located on the south side of the pile at a depth of 2.5 feet
below the surface. Lay the 4 ft. 7 in. measuring stick on the side of the pile from
the ground surface up, hold the marked probe shaft perpendicular to the side
surface of the pile, and insert to the 2.5-foot mark.

5. Sample location 3A is located on the north side of the pile at a depth of 1 foot
below the surface. Lay the 4 ft. 7 in. measuring stick on the side of the pile from
the ground surface up, hold the marked probe shaft perpendicular to the' side
surface of the pile, and insert to the 1-foot mark.

6. Sample location 3 is located on the north side of the pile at a depth of 2.5 feet
below the surface. Lay the 4 ft. 7 in. measuring stick on the side of the pile from
the ground surface up, hold the marked probe shaft perpendicular to the side
surface of the pile. and insert to the 2.5-foot mark.

3.0 OXYGEN AND TEMPERATURE MONITORING

This section describes the procedure to be followed for collecting oxygen and
temperature measurements within the compost windrows. Procedures for
decontamination of monitoring and sampling equipment are described in. Field SOP 7.0 •
in the Full-Scale Operational Plan, Appendix D.
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The following tools and materials are required to collect oxygen and temperature
measurements:

primary instrument - Demista Instruments Model OT-21 oxygen-temperature
monitor

backup instrument (temperature only) - K-type thermocouple with hand-held
temperature meter

4 ft 7 in.-Iong measuring stick
Windrow Process Data - Daily. Log form
indelible pen

3.2 Calibration

Demista Oxygen-Temperature Monitor

The Demista oxygen-temperature monitor can be calibrated only for percent oxygen.
Temperature calibration shall be performed at the instrument manufacturer's facility.
The recommended calibration frequency is minimum once every 12 months based on
daily use, however, temperature checks of the probe reading to the ambient
temperature will be performed prior to beginning monitoring of each pile.

Oxygen calibration is performed by activating the 'oxygen' mode,aspirating (squeezing
and releasing the rubber bulb) several times, and noting the display reading. If the
reading is other than 21 %, the monitor is adjusted to '21' by turning the oxygen
calibration screw with a small screwdriver. Oxygen calibration of the probe will be
performed prior to beginning monitoring of each pile. Calibration shall be documented

.on the Windrow Process Data - Daily Process Log Form (Figure 2 of this SOP).

K-tyoe Thermocouple

Calibration shall be performed at the instrument manufacturer's facility. The
recommended calibration frequency is minimum once every 6 months based on daily
use.

3.3 Measurement Procedure

The monitoring and sample collection will be performed in the following order:

1. In-situ reading of Oxygen.

' .
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3. Sample withdrawn for on-site laboratory analysis of moisture, pH and RDX

and TNT analysis.

4. Sample withdrawn for off-site laboratory analysis (Days a and 28 or at
completion) .

Oxygen and temperature measurements at each monitoring location shall be performed
prior to any samples being removed. The following procedure shall be used to collect
oxygen and temperature measurements with the Demista oxygen-temperature monitor:

1. Post-turn oxygen measurements shall be collected as soon as practical after
completion of the turning event. Preferrably within 15 minutes.

2. Prior to the first reading of the day, calibrate the'oxygen/temperature probe as
described in Section 3.2 above. Measurements will be taken at locations tA, 1,
2A, 2, 3A. and 3 at each cross-section. Record the information on the Daily
Process Log Form (Figure 2 of this SOP) including date, monitoring start time of
first measurement, and finish time of last measurement, ambient humidity and
temperature, etc..

•
3. Insert the oxygen/temperature probe into the pile at each of the monitoring

locations described in Section 2.2 above. Oxygen measurements should always
be made by inserting the probe into an undisturbed location so that the
measurements are representative of the settled material, and not biased by void
spaces or channels in the pile.

4. Aspirate .4-6 times, or until the reading stabilizes.

5. Activate the "oxygen" mode by pressing down the rear portion '0' of the control
switch on the monitor. Record the oxygen measurement on the· Daily Process
Log Form (Figure 2 of this SOP).

6. Activate the temperature mode, wait for reading to stabilize, and then record the
temperature measurement on the Daily Process Log Form (Figure 2 of this
SOP).

7. Decontamination of the probe shall occur at the end of each windrow according
to Field SOP 7.0 in the Full-Scale Operational Plan, Appendix D. •
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Temperature Monitoring with the Thermocouple Probe and Temperature Meter

In the event that the Demista oxygen-temperature probe is not functional, temperature
measurements shall be collected using the thermocouple probe and temperature meter.
There is no backup method for measuring oxygen level. The following procedure will
be used to collect temperature measurements using the thermocouple probe:

1.

2.

3.

4.

5.

• 6.

4.0

Connect the probe to the P1 connector on the temperature meter.

Press the C key for DC readout. The legend on the LCD display will indicate DC.

Press the MODE key for the meter to display the temperature of P1.

Press the RESET key to clear the internal memory.

Insert the probe to the appropriate depth for the sample location for the windrow
being measured, as described in Section 2.2 above .

Record the temperature value after the reading stabilizes.

MOISTURE LEVEL MONITORING

•

This section describes the procedure to be followed for collecting moisture level
monitoring measurements.

4.1 Tools and Materials

The following tools and materials are required to collect moisture level measurements:

stainless steel push tubes with sleeves or split spoon/ hand auger
4 ft 7 in.-Iong measuring stick
stainless steel bowls (1 per windrow)
sealable disposable plastic bags
drying oven
desiccator
tongs/gloves
pre-labeled weigh boats (aluminum)
analytical balance (+/- 0.1 g)
squeeze bottle with distilled water
paper towels/Kimwipes
sample tags
sample labels
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sample and instrument transporting device from buildings to the on-site lab
Laboratory Moisture Data Input Form (Figure 3 of this SOP)
indelible pen

4.2 Calibration

The scale shall be calibrated once per week using standard weights in accordance with
the manufacturer's Instruction Manual. Calibration shall be documented in the on-site
laboratory logbook.

4.3 Sample Collection

Samples for moisture leve,1 monitoring will be collected a minimum of three times per
week following oxygen/temperature measurement collection. If water is added to the
windrow during turning, moisture level measurements will be collected no sooner than 1
hour after moisture is added. Moisture level samples shall be collected as quickly as
possible to minimize moisture loss prior to analysis. Moisture level sub-samples will be •
collected from locations 1, 2, and 3 at each cross-section, using a push tube or hand
auger. The three sub-samples will then be composited to form one sample for each
cross-section. The following procedure shall be used to collect moisture level
monitoring samples at each cross-section:

1. Locate cross-sections 3, 5,7,9, and 11, and sample locations 1,2, and 3 at
each cross-section, as described in Section 2.2 above.

2. Rotate the push tube/hand auger into and perpendicular to the pile surface at
each sample location. Advance the tube/auger to the designated depth (3 feet
for sample location 1, and 2.5 feet for sample locations 2 and 3) or slightly
deeper to insure a complete sample at that depth. Using the auger/push tube,
remove the material between the surface and the designated depth, if
necessary, placing the removed material on top of the pile until the auger has
reached the designated depth. Care shall be taken to not collapse the hole or
allow material to fall in.

3. Remove the push tube/auger and extract the material in the tube/auger from the
appropriate depth location (i.e., the bottom portion of the tube/auger). Place the
material from the tube/auger into a stainless steel bowl. Combine the material
from sample locations 1, 2, and 3 at a single cross-section in the stainless steel
bowl. •4. Thoroughly mix the material in the bowl, then place the composited sample into a
new disposable re-sealable plastic bag pre-labeled with the windrow number and
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the cross-section 'letter. Tape or wire tie a tag to the bag identifying the sample
identification number, date, time, sampler's name, windrow number and cross
section letter.

5. A new decontaminated stainless steel bowl shall be used for each windrow.
(

6. Sample tags shall be retained in the field office files as evidence once lab
measurements are complete.

4.4 Measurement Procedure

The following procedure will be used to obtain the parameters for calculating moisture
levels for each cross-section composite sample. All weights shall be recorded on the
Laboratory Moisture Data Input Form (Figure 3 of this SOP). Weights shall be reported
to the tenth of a gram.

•
1. For each cross-section sample, weigh the pre-labeled weigh boat. Record this

as tare weight, T1.

2. Place a 10-15 gram sample in the weigh boat and record the gross wet weight,
as G!.

3. Remove the sample and weigh boat from the scale. Slowly wet the sample with
distilled water from the squeeze bottle until the sample is saturated and water
begins to run off into the weigh boat. Carefully pour off the excess water or
absorb it with a paper towel/Kimwipe attempting to not remove any of the solid
material.

4. Re-weigh the sample and weigh boat and record this as the gross saturated
weight, GS.

5. Dry the sample in the oven at 105 - 110 degrees C for 12 hours or until a
constant weight is reached.

6. Place the dried sample in a dessicator for 20 minutes, or until cool, and then
record the gross dry weight of the sample and weigh boat as GO!. Cooling
periods for aluminum weigh boats may be very short with small sample sizes.
Therefore, use of the dessicator may not be required .

• 5. . Collect all used sample material from a single pile (windrow), after the moisture
and pH measurements have been completed, and place in a disposable sealable
plastic bag labeled for disposal back onto that same pile where the sample were
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7. Dispose of contaminated soil bags as contaminated waste, according to NSWC

Crane EPD procedures.

4.5 Calculations

The following calculations shall be performed as indicated on the Laboratory Moisture
Data Input Form (Figure 3 of this SOP):

PM -Percent Moisture of Original Sample ([Mw, / WI] x 100)
PMS -Percent Moisture at Saturation ([Ms1 / SI] x 100)
PS -Percent Saturation (water holding capacity) ([PM / PMS] x 100)
PWHC-Percent of Water Holding Capacity ([MW1 / Ms1 ) x 100)
Mw -Mass of Water in Original Sample (WI - 0,)
Ms , - Mass of Water at Saturation (S, - 0,)
T, - Tare Weight of Weigh Boat
G, - Gross Weight of Sample and Weigh Boat
W, - Net Weight of Sample (G 1 - T1)

GS, - Gross Weight of Saturated Sample and Weigh Boat
S, - Saturated Weight of Sample (GS 1 - T1)

GO, - Gross Dry Weight
0, - Dry Weight of Sample (GO, - T1)

•
PWHC = ill,-=-.G.Q1L

(GS, - GO,)
PS =MW1 /W, x 100

Ms , / S,
PS = 0!Y..l - 01l..L.ill., - T,l

(S, - 0,) / (GS, - T1)

Calculation sheets shall be maintained in the Operations office.

4.6 Decontamination

Decontaminate the sampling equipment at the end of sampling each windrow.
All samplin·g equipment must be decontaminated or dedicated and disposable for
each windrow as described in Field SOP 7.0 of the Full-Scale Operational Plan.
Appendix O.

Decontaminate moisture weighing tools upon completion of the moisture
weighing event as described in SOP 7.0 of the Full-Scale Operational Plan,
Appendix O. •
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This section describes the procedure to be followed for collecting pH measurements.

5.1 Tools and Materials Required

The following tools and materials are required to collect pH level measurements:

250 ml glass beaker
100 ml graduated cylinder
stir rod
scale
Hach EC10 portable or Horiba Twin pH meter
distilledaeie"f;iized water

~;i;<,;.;-i;..~~~...;o..~;.",,!.l

Laboratory Moisture Data Input Form (Figure 3 of this SOP)
indelible pen

5.2 Calibration

The pH meter shall be calibrated prior to use in accordance with the manufacturer's
Instruction Manual. Calibration shall be documented in the laboratory logbook.

5.3 Sample Collection

pH measurements shall be made no less than once per week on the composite sample
material from each cross-section which remains after the moisture level sample portion
has been removed from the disposable plastic bag. If it is necessary to collect a
separate sample for pH monitoring, the sample locations shall be established as
described in Section 2.2 above, and sample material shall be collected with a push
tube/hand auger as described in Section 4.3.' A new sample bag, tag, and label must
then be used.

5.4 Measurement Procedure

The following procedure will be used to measure pH for each cross-section composite
sample. All measurements shall be recorded on the pH Data form. Weights shall be
reported to the tenth of a gram. pH measurements shall be recorded to the tenth of a
pH unit.,

• 1. For each cross-section sample, weigh a 250 ml pre-labeled glass beaker.

2. Place approximately 10 grams of the remainder of the cross-section sample into
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5.2 Calibration

This section describes the procedure to be followed for c lIecting pH measurements.

\
5.1 TO,ols an\aterials Required

The following tools and materials are required to c lIect pH level measurements:
. \

250 ml glass beaker
100 ml graduate~ cylinder
stir rod
scale
Hach EC 10 portable or Horiba TW/in pH meter
distilled water
Laboratory Moisture Data Input Form (Figure 3 of this SOP)
indelible pen

• The pH meter shall be calibratedprio~ to use in accordance with the manufacturer's
Instruction Manual. Calibration/shall B\ocumented in the laboratory logbook.

5.3 Sample COllection! \

pH measurements shall be made no less than once per week on the composite sample
material from each cross/§ection which remaf~s after the moisture level sample portion
has been removed from/the disposable plastic ~g. If it is necessary to collect a
separate sample for pH/monitoring, the sample ~~ations shall be established as
described in Section 212 above, and sample material shall be collected with a push

I .

tube/hand auger as elescribed in Section 4.3. A ne sample bag, tag, and label must
then be used. !
5.4 Measurement Procedure

The following p {cedure will be used to measure pH for each cross-section composite
sample. Atllm~:~urementsshall be recorded on the pH Data \ rm. Weights shall be
reported to t e tenth of a gram. pH measurements shall be reco ed to the tenth of a
pH unit.

1. For each cross-section sample, weigh a 250 ml pre-labeled glass oeaker.•
2. Place approximately 10 grams of the remainder of the cross-section sample into
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3. Remove the sample and beaker from the scale. Measure 50 ml distilled water in

the graduated cylinder and add the water to the sample in the beaker.

4. Stir the sample material and distilled water in the beaker with the stir rod for 15
seconds.

5. Allow the sample to sit for one hour or until the solids settle.

6. Immerse the pH electrode in the liquid portion in the beaker. Do not allow the
electrode to rest on the bottom of the beaker, but keep the electrode above the
solid layer.

7. Allow the reading on the pH meter to stabilize, then record the pH value on the
Laboratory Moisture Data Input Form (Figure 3 of this SOP).

8. Thoroughly rinse the pH probe with distilled water between sample
measurements. •

5.5 Decontamination

Decontaminate the sampling equipment at the end of sampling each windrow.
All sampling equipment must be decontaminated or dedicated and disposable for
each windrow as described in Field SOP 7.0 of the Full-Scale Operational Plan,
Appendix D.

•
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IAge (days): Ambient Conditions Inspected by:

Size (feet) :H L W Relative Humidity: % Performed by:

lTexture: Temperature: Time: Start Finish

lTime Turned: Pre-Turn I
Moisture added (gal); Water Source: Post-Turn I

•
windro2.xls
Revision No.2, 03/12198

Windrow Process Data - Daily Log

QAPP-4.0 Figure 2

PRE-TURN MONITORING

DATE'

•

Cross Sample TempC Oxygen (%) %
Section Location l' (a) 3' or 2.5' * l' (a) 3' or 2.5' * MWHC pH

3 1

2

3

5 1

2

3

7 1

2

3

9 1

2

3

11 1

2

3

Duplicates

POST-TURN MONITORING

Cross Sample TempC Oxygen (%) %

Section Location l' (a) 3' or 2.5' * l' (a) 3' or 2.5' * MWHC

3 1

2

3

5 1

2

3

7 1 I

2

3

9 1

2
o'

3

11 1

2

3

Duplicates

• Monitor Calibration: Pre:
Description of windrow

Comments:

% C Post: %

Note: • denotes 3' depth at sample location 1 and 2.5' depth at locations 2 and 3
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Laboratory Moisture Data Form

•
Date: 3-0ct

Cross

BldgNVin Section T1 G, W1 GS, 5, .GD1 D, MW1 MS1 PM PM5 P5 PWHC pH Day #

3 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI
N/001 5 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI 0

7 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI pre

9 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI post

11 - - - - - #DIV/OI #DIV/QI #DIV/OI #DIV/OI
Dup

3 - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI
N/002 5 - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI 0

7 - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI pre

9 - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI post

11 - 0 - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI
Dup

3. - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/OI
M/001 5 - - 0 - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI 0

7 - - - - 0 #DIV/OI #DIV/OI #DIV/O! #DIV/OI pre

9. 0 - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI post

11 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI
Dup

3 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI

M1002 5 - - - 0 - #DIV/OI #DIV/OI #DIV/OI #DIV/OI 0
7 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI pre

9 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI post

11 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI

Dup

3 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI
5/001 5 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI 0

7 - 0 - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI pre

9 c - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI post

11 0 - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI

Dup

3 - - - - - #DIV/OI #DIV/O! #DIV/O! #DIV/OI

5/002 5 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI 0
7 - - 0 - 0 #DIV/OI #DIV/OI #DIV/O! #DIV/OI pre

9 - - - - - #DIV/OI #DIV/OI #DIV/O! #DIV/O! post

11 - - - - - #DIV/OI #DIV/OI #DIV/OI #DIV/OI

Dup



T, G, GS, GD, pH sample pH
(weight of weigh (gross weight of (gross weight of (gross dry weight) weight

Cross boat) sample & weigh saturated sample &
Bldgl'iNin Section .boat) weigh boat) Day#

3

N/001 5 a
7 pre

9 post

11

Dup

3

N/002 5 a
7 pre

9 post

11

. Dup

3

M/001 5 a
7 pre

9 post

11

Dup

3

M/002 5 a
7 pre

9 post

11

Dup

3

5/001 5 a
7 pre

9 post

11

Dup

3

5/002 5 0

7 pre

9 post

11

Dup

•

•

•

MOICAL2.XlS
Revision No.1, 03/04/98

QAPP-4.0 Figure 3
Laboratory Moisture Data and pH Input Form

Date: 3-0ct
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QAPP-4.0 Figure 3
Full Scale Moisture Deltas
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•

Date Ave. PWCH

Water Added -
13-0ct PWHC

Delta PWHC

Water Added

14-0ct PWHC

Delta PWHC

Water Added

15-0ct PWHC

Delta PWHC

Water Added

16-0ct PWHC

Delta PWHC

Water Added

17-0ct PWHC

Delta PWHC

Water Added

18-0ct PWHC

Delta PWHC

Water Added

19-0ct PWHC

Delta PWHC

Water Added

2O-Oct PWHC

Delta PWHC

Water Added

21-0ct PWHC

Delta PWHC

Water Added

22-Oct PWHC

Delta PWHC

Water Added

23-0ct PWHC

Delta PWHC·
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1.0 PURPOSE

Revision: 2
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•

This procedure describes materials and methods used to determine explosives
contamination in soil and compost using field analytical methods.

2.0 RELATIONSHIP TO OTHER PROCEDURES

Separate procedures have already been approved for various aspects of this task.
These include sample collection and general requirements of this Quality Assurance
Project Plan (QAPP).

3.0 MATERIALS

The field screening methods are based on a commercially available test kits supplied by
Strategic Diagnostics Inc. (SOl) of Delaware. There are two basic versions of the test'
kits. One format is suited to the analysis to TNT related nitroaromatics. The other
format is suited to the analysis of RDX and HMX (nitramines). Additional reagents and
materials are required to remove color introduced from compostderived samples.
These materials have been identified by SOl, and are available from other suppliers.
The SOl test kits will be used by the site personnel to test soil and compost. These kits
contain consumable reagents and disposable hardware which are designed to be used

.with dedicated hardware previously purchased from SOl.

The hardware indudes the Hach spectro-photometer, scale, pipettes, cuvettes and
assorted glassware and plasticware. Additional equipment includes sample collection
ha~dware and other material located within the on-site laboratory.

4.0 SAMPLE COLLECTION FREQUENCY

Samples will be collected throughout the full-scale operations based on a schedule
given in Table 4-4~~ of SOPs QAPP 1.0 SAd QAPP 3.0~1'&~lttij~~~,[>~!

5.0 ANALYTICAL METHOD

• 5.1~ Field Analysis of TNT in Soil

1. Clean Cuvettes and Zero the Spectrophotometer at 540 nm. B'~ffir.~



•
NSWCCRANE
SOILS BIOREMEDIATION FACILITY
QAPP FOR FULL-SCALE OPERATION

FIELD SOP: QAPP-5.0
TITLE: FIELD TESTING OF SOIL AND COMPOST FOR EXPLOSIVES

Revision: 1
Date: 03/04/98

Page 20f6

3.~
~

4.

5.-

Add 20 grams of soil and 100 mL of acetone to extraction jar. Shake for 3
minutes and let settle. Draw up 25 mL extract and filter into cuvette.

Read Absinilial and record the. value. Add 1 drop of developer solution and shake.
Read Abssamp,e and record the value

Multiply Absinilial by 4, subtract from Abssamp,e, and divide by 0.0323, Le.,

•

•

TNT [ppm) = Abssamp,e - (Absinilia~
0.0323

This information is taken from the Strategic Diagnostics Inc. user's guide TNT SOIL
TEST SYSTEM which is incorporated into this SOP as Attachment A. The test is
designed to provide results over the range of concentrations from 1-30 ppm. If initial
concentrations are believed to be above this range, extraction solutions will require
dilution. The appendix contains the guidelines for preparing standard dilutions of 1:10,
1:100, and 1:1000. These dilutions may be necessary to brin'g the absorbance reading
into the preferred range of 0.3 to 1.3 at 540 nm.

5.2 Field Analysis of RDX in Soil

~~. Add 20 grams of soil and 100 mL of acetone to the extraction jar, shake for 3
. minutes and let settle, or use surplus TNT extract previously generated.

~. Draw up 5.5 mL extract and filter into a 13 mL tube (see Section 5.3 for compost
samples). Open the Bulb pipet, add Acetic Acid to the 13 mL tube and mix.
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4§;. Add NitriVer to a 50 mL Reaction Vial.
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•

5§!. Pour the extract from the 13 mL tube into the Zinc Syringe (hydrogen evolution).
Invert 2 times and filter into the 50 mL Reaction Vial. Shake for 30 seconds.

6Z!. Let stand for 15 minutes to develop color.

18. Read Abs at 510 nm and calculate the RDX concentration:
b'll

RDX [ppm] =(Abs - 0.014/ 0.0225)

TRis information is taken from the Strategic Diagnostics Inc. user's guide RDX SOIL
TEST SYSTEM which is incorporated into this SOP as Attachment A. The test is
designed to provide results over the range of concentrations from 1-30 ppm. If initial
concentrations are believed to be above this range, extraction solutions will require
dilution. The appendix contains the guidelines for preparing standard dilutions of 1:10,
1:100, and 1:1000. These dilutions may be necessary to bring the absorbance reading
into the preferred range of 0.2 and 0.7 at 510 nm.

5.3 Analysis of Compost Samples

The acetone used to extract the explosive compounds from the compost matrix may
also remove other colored substances associated with plant material. This is especially
true if alfalfa is used as part of the amendment recipe. Therefore, a color removal step
must be added to both of the above procedures to obtain meaningful results.

SOl has produced separate procedures for TNT and RDX testing. The procedures are
highlighted below. The TNT compost-protocol incorporates a 5-fold dilution of the
extract into water. This essentially makes the test five-fold less sensitive, thus the 1

, ppm minimum test level becomes 5 ppm, and the maximum test level becomes 150
ppm. This does not hold true for RDX, because it does not get diluted with water prior to
analysis. ~

The initial preparation and extraction of samples can be combined for the analysis of
TNT and RDX. Test kits can be ordered to avoid buying extra extraction supplieswhen
the RDX and TNT analysis is performed on the same sample. An assumption has been
made that NSWC Crane soils do not contain ammonium picrate or picric acid. These
explosives can cause interference with test procedure.

• 5.3.1 Procedure for TNT Analysis with Compost Interference Removal

1. Extract 20 grams of sample with 100 mL of acetone. Place soil in
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extraction bottle with acetone and shake for 3 minutes.
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. .
2. Using a 30 cc syringe, carefully draw up 15 mL of water (tap or distilled)

then 5 mL of extract, draw 2 to 3 mL of air into the syringe and attach a
syringe filter. Invert the syringe back and forth to mix.

3. Load Column with TNT. Place a column into the vacuum apparatus (see
Attachment A) and prime by drawing 15 mL of acetone and subsequently,
30 mL of water through the column. (Do not allow the column to run dry
between additions of acetone, water and sample).

4. Filter the sample extract from the syringe into the column and allow to be
drawn through.

6. Desorb TNT. Remove column from the vacuum apparatus and attach the
column cap (see Attachment A). Remove the plunger from a 30 cc
syringe, attach the syringe to the column cap and add 25 mL of acetone
to the syringe. Replace the plunger and depress to elute the TNT from
the column. Collect the eluant in the cuvette ..

••
5. Remove Interference from Column. Wash the column with 15 mL of 25%

acetonel75% water solution (made by adding 25 mL of acetone and 75
mL of water to a 100 mL graduated cylinder and mixing). Allow to run
through until column is totally devoid of liquid.

•

7. Read the initial absorbance ofthe eluant.

8. Add 1 drop of developer solution, cap, mix, and read the final absorbance
of the eluant.

9. Use the following equation to determine the TNT concentration of the.
samples.

TNT [ppm] = Absfina, - 2(Absinitia~ X 5
0.0323

5.3.2 Procedure for RDX Analysis with Compost Interference Removal

Use carbon column to remove organic matrix interference, then run according to
procedure in Section 5.2. The test will measure both RDX and HMX, but does
not have cross-reactivity to TNT.
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1. Fit Alltech carbon column into the 13 mL snap-cap tube.

2. Using a 10 cc syringe, draw up 6.5 mL of sample extract.

3. Attach syringe filter.
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4. Filter extract into carbon column until entire 6.5 mL is dispensed into the
13 mL tube (approximately 5 mL remains).

5. Remove and dispose of column.

6. Proceed with test as outlined in Section 5.2

•
7. Final concentration correction. Multiply result obtained with standard kit

equation by 1.1. This will give a corrected value for the RDX
concentration of the sample. If the sample concentration is greater than
30 ppm (e.g. Absorbance reading greater than 0.7), dilute extract with
acetone and rerun.

•

6.0 WASTE DISPOSAL

Handle all disposable test materials, sample residues,and PPE according to State,
Federal and Navy guidelines. Acetone is a RCRA-Listed solvent and will require proper
disposal.

7.0 QUALITY ASSURANCE

The QC requirements for the laboratory samples have been defined in Section 4.0 of
this QAPP. In addition the manufacture has defined specific parameters for blank
samples, standards, and for absorbance within an operating range ~~:~§P~g~~~gl.\r.:iIl~~l~

~J~?j~f~!.mj§~~~g. These parameters must be followed to produce valid test results.

Attachment A
6G-:->S,IDI~User's guides

~~t:~;.._:,
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(
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User's Guide
IMPORTANT NOTICE

The rAnge of the test is be[\"een I and,30 ppm
RDX/HMX. The reladve standard deviation is 10%.
The lease detectable concentration is 0.8 ppm.

This test system should be used only under the
supervision of a technically qualifled individual who is
c<\pablc of understanding any potential health and
environmental risks of this product as identified in the
product literature. The componentS ~ust only be used
for the analysis of soil samples for the presence of
RDX/HMX. After use, the kits must ~ disposed of in
accordance with applicable federal and local
reg-ul;uions. ~

I
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-PHASE 1
rEsT PREPARATION .•READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

rTEMS INQ.UOEO IN'T13T KIT WI11t EXl'RACTION SET-UPS

o %Ctrn:IIe staooerP.
o 1 AlllPlde Q3dtef
a '0 Syrfage RIlers
o 2D WaodmlpCUlas
o 2D llce'S1NlIC
a 2JI SGIIIlIlelCUen Ibis wi HzO

a III £JnaJcl1l .lars
01Bul!lPllldl.e
a 1 504l toa.IcIf Taile
Q 2fI .5Q: lIac SYdGlleS
o ZD l3IRL lllfle.s
a 2D Acr:SIc Add 8llR11'1teU

01 SUI taInI,-*
02J38=~
QZlW,,8GlIU
Q a.-ra PUlaws

• f •• til wm nat tOQQtn woadelllPlblas. el1r.letllllllan • welitl boaD••WIlS~ID a:se la~lcllI wtlb tbe M SGI1 Test

ITEMS·NOT INQ.UDED IN TEST Krr

a %CIIald1ed RACM CVRIIes
a Paoer taweIs
a~e glaYe.s

READ, BEFORE PROCEEDING
• Recovery of the RDX from some soil samples ismost consistent when the soil samples are airdried prior [0 extraction and testing. .
• It is recommended that a control be run each day.See p.8 for instructions.
• Nitrates and Nitrites cause false positiv~ resultswith the RDX test.. Therefore, it is necessary toevaluate the soil for these compounds prior tosample analysis. See p.9 for instructions.
• The Hach 0 R/2000 is designed to tum off after afew minutes of inactivity. Press the "READ/ENTER"key every few minutes to prevent DR/2090 fromturning off. If DR/2000 turns off, use ~eferencecuvette (0 rezero. Newer DR/2000 models have anoverride "constant on ft feature that allows themachine to run indefinitely. See p.12 ofHACHDR/2000 User's manual. ,.

If you are using the RDX soil lest kit inconjunction with the TNT soil tcst kit, the sampleextract generated with the TNT test may be usedfor the RDX tesl. (Skip steps Za - 3e ,of the RDXtcst if this scenario applies.) An RDX kit ~thoutextraction set-ups can be provided specifically forthis purpose. .

•

•
l>agc 2 of 13
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PHASE 1

TEST PREPARATION
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

•

•

CLEAN CUVE'ITES
13 Fill 2 HACH matched cuveUes

with approximately 5 mL water.

1b Cap each with cuvette stopper
plug and. holding plug in
place. shake.

1c Empty into waste container.

1d Fill cuvettes with approximately
5 mL acetone.

1e Cap each with cuv~tte stopper·
plug and, holding plug in
place, shake.

If Empty into waste container.

19 Repeat acetone wash (steps 1d 
1f) .

1h Wipe outside of~~ve~tewith
paper towels. Take care to
especially clean the side labeled
"25 mL" and the side opposite.

Catettc
stolper

".. :.

P• ., , 309:15 Ae-- .•

Page 3 of 1~
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EXTRACTION &~!!~!N~F THE SAMPLE .'~READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

)

!

5Dml
COllical Extr3ctianTalle Jar

WEIGH SAMPLE
2a Place an unused weigh boat on

pan balance.
2b Press ON/MEMORY button on

pan balance. Balance will beep
and display 0.0.

2c Weigh out 10+/-0.1 grams of
soil.

WeIGl Baal2d If balance lurns off prior to
completing weighing, use
empty weigh boallo retare,

c:?then continue.

Pall IlalanceEXTRACTRDX
3a Measure 50mL acetone in the

(SOmL graduated conical tUbe.
3b Pour acetone into the W.aden $plllllliextraction jar.
3c Using wooden spatula, transfer(:) 10 grams of soil from weigh

boat in to extraction jar.
3d Recap extractionrlartightly andshake vigorously or three

minutes.
3e Allow to seuk for five minutes.

Page 4 of 1:\
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PHASE 3
, SAMPLE ANALYSIS

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TES"I"

If nit:rates/nitrites are present. follow instruction in bold type. if not. ignore.

line
Sma lie

1\11'-11""

Nilriler
PiIIlW

SYrtaae
Oller

t:lIml tube 10 cc
$Yrlalle

50ml ReactlOIl Vial

I~r,- •.-..

ANALVZE SAMPLE
4a Using the 1Gcc syringe slowly

draw up exactly 5.5mL of
sample extract being careful
to exclude air bubbfes. (S.10xnL
if nitrate/nitrite interfecents .
are present)

4b (If nitrate/ nitrite interferents
are present, attach Alumina-A
cartridge to syringe ftlter
discarding single drops of
filtrate into a waste container
until 5 mL of extract remain.
Dropwise, add the remaining 5
mL of filtrate to the 13 uU.
LUbe.) Attach the syringe filter
securely to the syringe and
dispense into 13mL tube. Cut
open tip of Acetic Acid bulb
pipet and expel contents into
13mL tube. Cap &.shake.
Repeat steps 4.... 4b fof'
remaining samples. .

4c Cut open one end of a NitriVer
pillow and pour it into a 50mL
Reaction Vial containing water.
Prepare a vial for each sample.
(Do notlel the NitriVer
powder/water solution stand
longer than 10 minutes before
adding sample.)

4d Remove plunger from Scc zinc
syrin~c and quickly pour the
soluuon from the 13mL tube
into the syringe barrel. Hold
syringe over Reaction Vial as
dripping will occur.

4e Replace the plunger & invert
tWice.

itf Rapidly filter the solution into
the 50mL Reaction Vial. Cap
and shake for 30 seconds.
Repeat 4d - 4f for remaining
samples.

4g Allow this reaction lO incubate
for 15 minutes while color
develops.

4h Proceed to page 6 during
incubation.•

Page 5 of 13
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rn"SE 4
INTERPRETATIONREAD ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Designate a "Reference" and "Sample" cuvette.• Prepare DR/2000 during incubation step ofsample analysis.

SPECTROPHOTOMETER PREPARAnON
53 Turn on HACH OR/2000. Theinstrument will read "SELF

TEST" followed by -Method?'".
Selecl Method"O and press
the "READ/ENTER" key.

5b Rotate the wavelength dial until
the small display shows: 510 nm.

5c Fill both cuvettes with acetone
to the 25 mL line.

5d Insert "Reference" cuvette into
cell holder on HACH DR/2000with side marked "25 mL" on
the right.

Se Close light shield and press
"CLEAR/ZERO" key to
establish the reference. The
display will read 'WAIT" and
then "0.000 Abs. ".

5f Remove the "Reference"
cuvette and place the "Sample"
cuvette in the cell holder.

5g Press the "READ/ENTER" keyand record the absorbance on
the worksheet as "Ab~~o""d".

5h If reading is greater than 0.002
in magni tude (+ or -). clean
cuvettes and redo steps Sa - Sg.

5i E.mpty acetone from "Sample"
cuvette into waste comainer.

Cureae

-e
Pag~ ~ of 13
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PHASE II
INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDINC wrnt THE TEST•

•

•

FILTER SAMPLE
6a Disassemble a 30cc syringe and

attach a syringe ruter.
6b Mter incubation, shake reacted

sample vigorously and pour into
barrel of 30cc syringe. Insert
plunger. Press firmly and expel
total contents into the HACH
cuvette.

READ SAMPLE
7a Place the "Sample" cuvette in the

cell holder_
7b Press the "READ/ENTERw key

and record the absorbance on
the worksheet.

7c Clean cuvette betWeen samples
using proced1.!~e in steps 1a - 1h.

INTERPRETATION OF RESULTS
8a Subtract 0.014 value from the

sample absorbance values
8b Divide this value by 0.0225 and

record on the worksheet. This
value is the: RDX concentration
of the sample in parts per
million.

[RDX) (ppm) =Abs· 0.014
0.0225

Note: For sample concentrations
greater Utan 30ppm lhe sample
extract should be diluted with
acetone and reanalyzed.
Remember to multiply the result
by Ute dilution factor in order t()

determine the correct
concentration.

rClgc 7 of 13
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CONTROL (QAlQC) CHECK
READ ALL INSTRUCTIONS BEFORE PROCEEDINC WITH THE TEST

• The RDX control is optional but it is recommendedthat it be run daily.

•

RDX

Alnpulc
cndler

ExtRc1ian
131'

Bulb Dipene

SOmL
Conical

Tobe

Record the absorbance on theworksheet as ..AbsconD'u'''.
Absorbance must be between0.174 - 0.274 for the test to be""':":"·in control.
If {est is not in control, clean
"Sample· cuveue, and then
fedo steps 43- 7c using the
remaining liquid in [he"
~x[raction jar.
If tes[ is in control clean
"Sample" cuvette before
proceeding with samples.

1

Ao

ANALVZETHECONTROL
Repeat steps 4a - 1c on pages 5 - 7 ~

PREPARE CONTROL
1 Measure 50 mL acetone in a

graduated 50mL conical rube.
2 Pour into eXtr3.ctionjar.
3 Open RDX control ampule by

slipping ampule cracker overlOp. and then breaking tip at
scored neck.

4 Transfer entire coments of
RDX control ampule into .extraction jar using empty bulb
pipette.

5 Cap extraction jar and shake.

If kept tightly capped. thecontrol can be used again foradditional QC funs.

I';lge 8 of 13
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••

BACKGROUND ~ NITRATEINITRITES TEST
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

• Site representative samples must be nm prior
to analysis for RDX to ensure that Nitrate/Nitrite
interferents (i.e., fertilners, degraded explosives,
etc.) are not present. Please call Technic31 Services
at (919) 941-5509.

• These interferents cause a color reaction with the
test identical to RDX and will lead to false positives.

• If Nitrates/Nitrites are present, a kit containing
alumina-a cartridges must be purchased from
EnS~.These will quickly & easily remove the
interferents from the soil extract during the extract
filtration steps.· .

READ BEFORE PROCEEDING
• Sample should be mixed to ensure a homogeneous

sample.

1) Repcacsteps 2a - 4c on page 4.& 5.

21 Omit steps 4d- 4e t

* Zinc syringe is not used when te"sting for..
. Nitrates/Nitrites. .

3) Proceed with steps 4f - 7c. _ --e.-

Record the absorbance on the~heel~·Abs
Nitrate/Nitrite-.

If the absorbance is <0.05. the samples are free of
Nitrates/Nit.rites and the samples can be tested.

If absorbance is> 0.05, then Alumina-A cartridges
must be purchased from EnSys to remove nitrate/.
nitrite incerferents.

Pan, ~3S Rev.•
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QUALITY CONTROL
READ ALL INSTRUcnONS BEFORE PROCEEDING WITH TIlE TEST •

System Description
Uch RDXSoil Test System contain., enough material to p~Tfonn20 complete tests.
The RDX Soil T~t is divided into four phases.. The instructionsand notes should bc rc:viewcd before: proceeding with the test.

Hotline Assistance
If you need assistance or are missing necc:snry Tcst Systemmaterials, call toll free:: 1-800-242-RlSC (7472).

Validation and Warranty InformationProduct dllinu arc b;ued on validation studies carricd out undercontrolled conditions. Data has been collected in accordancewith valid staUstio.1 methods and the product ha:s undergonequality conuol t~LS of each manufactured IOLThe company does not gu&C'al\tee that the results with the RDXSoil T~t System will alway'l agree: with instrument-b:uedanalytk:allaboratory methods. All analyu<:al melhods, both fieldand b.bor:uory, need to be subjee.t to the appropriate qw.litycontrol prcxedure:s.
EnSys. Inc.. W3/Tllnts thAt thiJ product conforms to lhedc:scriptioru cont.ained herein. No other ~nties,whetherexp~ or implied, including warran(jc::s of merch:lmability2.lId of limos (or a particular purpose shal11f>ply to this product.EnS)-5. Inc.. neither assumes nor authorizes "ny reprcsentati¥e orother~n to usurnc for it any obligalior. .,r liability otherthan such as is expres.sly sct forth heron.Under no circumstance5 shall EnSys, Inc.. be liable for incid~ntal

or coruequcnti~tUm.ages raulting from the use or handling oflhit producL

How It Works
Controls, Samples, and color-<:hanj;c rC2gents are ~dcd toeuvcllCS. The concentration of ROX in an unknown Sample isdctCf"mined by evaluating hOI" much color is developed.

"Quality Control
Sundard prcc"ulions for Iluiolainlng quality control:• 00 not usc reagents or components from one Test Systemwith reagenu or components from anothcr TcSl. S)'Stcm..• Do not~ the Tc~t System after its expiration dale.• The gmple mUSt be an:alyz~within 60 minutes oflhe color, ' incubation sec",.

• Rcsulu ma\' not be va.lid if DR/2000 rading for Cotltrol isoul.$ide of the range of 0.114 . 0.274.

Storage and Handling Precautions
• We"r protective gl~s and eye wear.• Store Idt at, room tcmpe~tureand OUI or direct sunlight (lessthan SOOF).
• If acetone c~rT\C'$ into conu,ct with eres,~h ~orOUghlY'.coLd water and seek immedIate medIcal attention.• Opente tdt at temperatura greacer than ,r C/iO' F and lessthan 39' C/IOO' F.
• After use, dispose of k.it componenu in accordance witha.pplicable federal and localregul3.tions.

P:\gc 10 of lS
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Please read Ihe following before proceeding with field tesling.

SAMPLING

The rc:sull of your screening lesl isonll' as valid as the sample thal w:IS analyzed. Samples should be
homogenized thoroughly to ensure thatlhe 10 gnrns you remove for field testing is represen 13uve of the
sample as a whole. All other applicable sample handling procedures should be followed as well.

PRIOR TO TESTING SAMPLES

Carefully follow the instructions in the User's Guide included with every lest kit. This is the key element in
obClining accurate results. In addition, store your unu$ed test kits at room temperature and do not use them
past their expiration d4lte (see label on C2ch test kit).

INTERNAL TEST QC

One control is provided with each Kit to provide internaJ tCSt system quality control. Test runs resulting in a
n urn ber that falls outside or the specified range should be repeated to ensure valid conclusions.

QAlQC

The validity of field test results can be subsUlIltiaJly enhanced by employing a modest, but effective
QA/QC plan. EnSys recommends that you sti'ucmre your QNQC plan with the elements detailed below.
These have been developed based on the data quality principles established by the U.s. Environmental
Protection Agency.

A. Sample Documentation
1. Location. depth
2. Time and datc of collection and field analy:.is

B. Field analysis documentation - provide ra"" data. calibration, any calculations, and fin?! results of
field analysis (or all samples Kfccncd (including QC samples)

C. Method calibration - this is an intcgral pan of EnSys tests; an RDX conlrol analysis
should be performed daily (see the: instructions in the User's Guide)

D. Method blank - field :malyze fresh acetone
E. Site-specificmatrix background field analysis - collect.and field analyze uncontAminat~dsample

from site m:urix to document matrix effcct ..
F. Duplicate sample field analysis - field anaJYlc duplicate sample to document method repeatability;

at least one of every 20 samples should be ...nalyzed in duplicate
G. Confinnation of field analysis· p,"Ovide CfJnlirmation of the quantitation of the analytc via an

EPA.approved method different from the licld method on at least 10% of the samples; provide
chain of custody and documentation Stich a~ gas chromatograms. mass spectra, etc.

H. Pcrfonn.:lnce evaluation sample field analysis (optional, but Slrongly recommended) - Iield
. analyze performance evaluauoll sample daily to document method/operator performance:

l. M.atr1x spike ficld analysis (optional) - field analyze matrix spike to document rn'llrix effeCt
on ana1Yl~ measurement

J. Nitrate/Nitrite test - this is 3n inlcgf;\\ pan of the fnSys RDX Test; it should be performed at least
once for each site.

FURTHER QUESTIONS?
[nSys technical support personnel arc always prepared lO discuss your quality needs to help you meet your

dat.:l quality objectives. (919)941-5509 (OPTION 4)

Pan. X>93S Re.....
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•

'1

2

3

• Clean cuvettes
I

• Zero the speetroPhoto1eter at 510 nm
I

• Add 10 g soil ihd 50mL acetone to extraction iar
, ' I

" ' ;

• Shake 3 min., let settle!
!

I
, I

• Draw up 5.5 m~ extrat,filter into 13 mL lube '
(II N03INOZ coDtami~an1S Pres III: 1-'0 mL 0" eJ.tra~. filtered slowty through
Alumina-A canrldge,

, • Open bUlb pipet, add cetie Acid to 13 mL tube, mix

• Add NitriVer to 50 mL Reaction Vial,

• Pour from 13 rnL Tub into zinc syringe

• Invert 2X and filter in 0 50 mL Reaction Vial

• Shake 30 sec~nds

• Incubate 15 minutes

• Read Abs at 5:10 i
• Calculate RDX conce tratian

.. [RDX)ppm = (Abs-O. 14)/0.0225

Page l~ of 13 ......"
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SAMPLE # ABS(~RBANCE RDX CONe., PPM
RDX ..-O.o,.

o.C11225

I
!

I

I
I,

I

I

I
I

I
I
I
!

~
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TNT EnS s®
SOilL TE T
SYSTEM
RAPID FIELD SCREEN

• User's Guide
IMPORTANT NOTICE

The range of this test is between 1 and 30 ppm
1NTI1NB/Dm. The relative standard deviation is 8%
The least detectable concentration is 0.7 ppm (TNT).

nus test system should be used·only under the
supervision of a technically qualified individual who is
capable of understanding any potential health and
environmental risks of this product as identified in the
product literature. The components muSt only be used
for the analysis of soil samples for the presence of TNT.
After use, the kits must be disposed of in accordance
with applicable federal and local regulations.

rag~ J of 12
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PHASE 1 TEST PREPAR·ATION
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

ITEMS INCWOEO IN TEST KIT

•
ozer-__
01 .....

aZl~I....
021 .....

;J1lI1D__ .J1m.-......Ql....... :la.ac.......
01 ...' ...... :JZI•••~
01._.-_c.aa-.

ITEMS NOT INCLUOEO IN TEST KIT

lJt um~
~,_....
D .....

READ BEFORE PROCEEDING ,
• For some matrices, air drying the soil samples may result in better TNTrecovery or more reproducible data. ;
• A slightly modified protocol should be used if the primary anatyre ofconcern IS ONT. Please refer to the modification outlined on page 6.
• It is recommended. that a control be run each day. See page 8 forinstructions. .
• SDl's EnSys® TNT Soil Test System is designed for use with either ofHam models DRI2000 or the newer DRl2010 spectrophotometers.Protocols for use of both instruments are provided in this User's Guide.Ensure the instrument protocol followed 1$ appropriate for!theinstrument being used. :
• The Hach DR/2000 is designed to tum off after a few minutes ofinactivity. Press the "READ/ENTER" key every'few minutes to preventDR/2000 from turning off. U DR/2000 turns off. use Reference cuvetteto rezero. Newer OR/2000 models and the DR/2010 have an overide"constant on" feature that allows the machine to run indetUute.ly. Referto the Instrument Operation: Spectrophotometer Setup section of theHACH DR/2000 or DR/2010 User's manuals. .

If you are using the TNT lest in conjunction with theRDX test it isimportant to save your sample extracts. They will be use4 in the RDXtest. Remember to cap the extracts tightly after use. An RDX kitwithout extraction set-ups can be purchased specifically for thispurpose. :

ra~~ 2uf 12
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PHASE 1 TEST PREPARATION

.... .....R.EAD_A-L_L_IN_s_T~RU_C_T_IO_N_S~B_E~FO_R_E_.;P_R_O.C.EE.D.IN..G..W...I1i.H..T.HE....TE.S.T__...__...

••

CLEAN CUVETIES

la Fill 2 Ham matched cuvettes with
approximately 5 mL water.

Ib Cap each with cuvette stopper plug
ana. holdirig plug in place, shake
vigorously for 3 seconds.

Ie Empty into waste container.
Id Fill cuvettes with appro:rimately 5 roL

acetone.
Ie Cap each with cuvette stopper plug

ana. holding plug in place, shake
vigorously for 3 seconds.

If Empty into waste container.
18 Repeat acetone wash (steps Id - If).
Ih Wipe outside of cuvette with paper

towels. Take care to especially dean the
side labeled "25 roL" and the side

. opposite.



PHASE 1 TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Designate a "Reference" and "Sample" cuvette.

SPECTROPHOTOMETER PREPARATION
I

2al Tum on Hach DR/2000. TIle instrument will read
"SELF-TEST'" followed by uMethod.?". Select
Method "0" and press the "READ/ENTERf' key.
or ,

2a2 Turn on the Hach DRJ2010. The instrument will
read "Self-Test V.xx", then "Enter Programj#".
Press the fShift] kev (do not hold) and the~ the
[ABS/B] key. Note: Select Program # "0" may
also be used to select absorbance mode on the
DR/2010. :

I
2b Rotate the wavelength dial until the small display

shows: 540 run. .
2c Fill both cuveUes with acetone to the 25 m~ line.
2d Insert "Reference" cuvette into cell holder on Ham

OR/2000 or DR/20l0 with side marked "25 mL"
on the righl

I

2eI C~l1htshield of the DR/2000 and presS
" /ZERO" key to establish the refeience.
The display will read "WAIT" and then "0.000
Abs.". '

~ ,

2e2 Close the light shield of the DR/2010 and press the
[ZERO] key. The display will read "Zeroing..." then
"0.000 Abs.".

2£ Remove the "Reference" cuvette and place the
"Sample" cuvette in the cell holder. ;

2gI On the DRI2000, press the "REAO/E.NT'ER" key
and record the absorbance on the worksheet as
"Absbackground" . !

Q{ ,

2g2 On the DRl2010, press the [READ) key and record
the absorbance on the worksheet as
"Absbackground"· :

2h If reading is greater than 0.002 in magnihide
(+ or -), clean cuvettes and redo steps 2.a -:2g.

2i Empty acetone from "Sample" cuvette in~ waste
contamer.

•

•

-.



READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

PHASE 2 SAM PlEE XTRAe TID N &! PRE PAR ATID N

•'-'--------------------------~

EXTRACT TNT

........
c::.........

)( ............

3a Place an unused weigh boat on pan
balance.

3b Press ON/MEMORY button on pan
balance. Balance will beep and display
0.0.

3c Weigh out 10+/- 0.1 grams of soil.
3d If balance turns off prior to completing

weighing, use empty weigh boat to
retare. then continue.

WEIGH SAMPLE,

READ BEfORE PROCEEDING
• Sample should be mixed to ensure a homogeneous sample.

ra_

Place tip of 30 cc syringe into liquid
above the sediment layer in the
extraction jar and draw up 25 mL of the :
sample.

5b Screw the syringe filter onto the end of
the syringe.

5c Press the plunger firmly and dispense
the sampfe into the "Sample'" cuvette.

4a Measure 50 mL acetone in the SOmL
graduated conical tube.

4b Pour acetone into an extraction jar.
4<: Using wooden spatula, transfer 10

grams of soil from weigh boat into
extraction jar.

4d Recap extraction jar tightly and shake
vigorously Jor three nunutes. .

~ Allow to settle for five minutes.
Repeat steps 3a - 4e for each sample to .
be tested.

FILTER SAMPLE
Sa

•

•

rage 5 oi 12
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PHASE 3 SAMPLE ANALYSIS
;

READ All INSTRUCTIONS BEFORE PROCEEDING WITH 1HE TEST

READ SAMPLE

•

PM'~ Re.. 1

6a Place the "Sample" cuvette in the cell.
holder.

.6b Press the "READ/ENTER" key and .
record the absorbance on the
worksheet as ., Absinitia(.

6c Remove the "Sample" cuvette from the
. cell holder.

6d Add 1 drop of Developer Solution.
6e Cap the "Sample" cuvette and shake

vigorously for 3 seconds.

DNT An.ly.a. Note:
For analysis of samples containing
Dm. and/or where DNf
concentration is of concern, samples
must be allowed to develop for 10
minutes before reading sample
absorbance. nus will not effect color
development for other nitroaromatics.

6f Remove the cuvette stopper and place
the "Sample" cuvette in the cell holder..

6g Press the "READ/ENTER" key and
record the absorbance on the
worksheet as"Abssample".

6h Clean cuvette between samples using
procedure in steps 1a - Ih.

Pagt' n Ilf 12
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PHASE 4 INT ERPRE TAJiON

READ ALL INSTRUCTIONS BEFORE PROCEEDING wm7i THE TEST

INTERPRETATION OF RESULTS
7a Multiply the "Abs,·nlli../' value'

for each sample by 4. Enter
these values on the
worksheet.

7b Subtract this value from the
U Abs"!=PIe" values for each
sample and record on the
worksheet .

7c Divide the adjusted sample
value by 0.0323 and record. on
the worksheet. nus value is
the 1NT concentration of the
sample in parts per million.

Note: For sample
concentrations greater than
30ppm the sample extract
should be diluted with
acetone and reanalyz:ed.
Remember to multiply the
[esul t by the dilution factor in .
order to determine the correct
concentration.

. , ~

. .
TNT(p~)'= Abssampte - (Absjnitialx4)

O~0323.

'f'

. I

I.'· ,
I .

p.,..~_,
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CONTROL(QAlQC1CHEGK
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST .'

• The TNT control Is optional, but it Is recommended
that it be run daily.

PREPARE CONTROL
1 Measure 50 mL acetone in the SOmt

graduated conical tube.
2 Pour into extraction jar.
3 Open TNT control ampule by slipping

ampule cracker over top, and then
breaking tip at scored neck.

4 Transfer entire contents of lNf control
cu:npule into extraction jar using bulb
pipette.

S Cap' extraction jar and shake vigorously
for 3 seconds.

me-ftl

5IIIIlfa, C
c.IcIII'* ......

E.dra*I
SIr

.'

CInI.....

.. Ill •....

8

Place tip of 30 cc syringe in extraction j~
and draw up 25 mI.. :
Attachs~ge filter and dispense into
"Sample' cuvette.

9 Add 1 drop of developer solution.
10 Cap the cuvette and shake vigorously for

3 seconds. .
11 Remove the cuvette stopper and place in

the cell holder. .
U Press "READ/ENTER" key and record'

the absorbance on the worksheet as
"Abs~H.

Absorbance must be between 0.307 
0.373 for the test to be in control.
If test is not in control, dean "Sample"
cuvette, and then redo ste~ 7-12 using
the remaining liquid from the extraction
j~ .

13 If test is in control clean "Sample" euvetjte
before proceeding with sarnpfes. I

7
ANALVZE THE CONTROL

SOl EnSW-Tm s....T_ u-'sGuldll



READ ALl INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

QUALITY CONTROL

• t_ ..

•

System Description
Each SOl EnSys~TNT Soil Test System contains
enough material:to perfonn rwenty complete tests.
The TNT Soil Test is divided into four phases. The
instructions and notes should be reviewed before
procet)ding with the test

HotJine Assistance

If you need assistance or are missing necessary Test
System materials, c:allloll free: 1~881.

Validation Information
Product daims are based on validation stUdies carried
out under controlled conditions. Data has been collected
in accordance with valid statistical methods and the
product has unden;one Quality control tests of each
manufactured lot.
Strategic Diagnostics Inc. does not guar<lntee that the
results WIth the TNT Soil Test System will always agree
WIth instrumenl-based analyticallabor<llory methods. All
analytical methods. botrl field and laboratory. need to be
subjed to the appropriate quality control procedures.

How It Works ,
Controls. Sample~. and color-ehange reagents are
added to cuvettes. The concentration of TNT in an
unknown Sample is determined by evaluating how much
color is developed. i .

Quality Contro~

Standard precautio~Sfor maintaining quality control:
• 00 not use reag~ntsor components from one Test

System with reagents or components from another
Test System. !

• 00 not use the ~est System after its expiration date.
• .The sample mUs;t be analyzed immediately after

adding the Developer Solution.

• Results may not!be valid if DRJ2000 reading for
Control is outside of the range of 0.307 - 0.373.

I
Storage and Handling Precautions

.. I
• Wear protective gloves and eye wear.
• Store kit at room' temperature and out of direct sunlight

(less than 80°F1i
.• If acetone comes into contact with eyes,watah

thoroughly with fold water and seek immediate
medical anentio~. .

• Oper.3te test at temperatures greater than 4· Cl40· F
and less than 39" C/100· F.

• Aner use. dispo~,of.kitcomponents in accordance
with applicable federal and local regulations.,

812'l~7



Please reallille ·lo....lal Delore .rleeedlDI wllb lIeld lestlalJ.

SAMPLING
The result of your screening test Is only as vaJid as the sampfe that "-5 analYZed. Samples should

be homogenized thoroughly to ensure that the 10 grams you remove for field ~e5ting is representative of
the sample as a whole. AU other applicable sample handJlng proe:edur" sho~ld be followed as well.

PRIOR TO TESTING SAMPLES

CarefuUy ~llow the instructions in the User's Guide included with eY~ry lesl kll This is the key
element in obtaining accurate results. In addition, store your unused test k~ at room temperature and do
not use them past their expiration date (see label on each test kit).

i
I

INTERNAL TEST QC . :

One contrOl is provided with each K"1t to provide internal test system ~uallty control. Teat runs
resulting in a number that faUs outside of the specified range should be repe~C8d10 ensure valid,
conclusions...

QlIoe

Th. vaUdity of field test resutts can be Substantially enhanced by em~IOyinga modest. but effuctive

QAJQC plan. SOl recommends that you structure your QAIQC plan with the ~lementsdetailed below. These
have been developed based on the data quality principles established by the!U.S. Environmental Protection
Agency. .

A. sample Doc:umentatlon
1. Location. depth
2. TIme and date of collection and field analysis ,

B. Aeld anatysis doClMTlentation - provide raw dala. calibration. anY calculations. and final results of
field analysis tor all samples screened (induding QC samples)

c. Method cajibraUon - this is an integral part of SOllests: a TNT cOntrol analysis should be
performed daily (see the instructions in the User's Guide)

O. Method blank - field analyze fresh acetone
E. Stt.9pedflc matrix background field analysis. collect and field analyze uncontaminated

sample from site matrix to document matrix effect
F. Duplicate sample field analysis - fieid analyze duplicate sample:to document method

repeatability; at least one of every 20 samples should be analyzeq in duplicate
G. Confirmation of field analysis - provide confirmation of the quantnation of the analyte via

an EPA-approved method different from the field method on at least 10% of the samples: provide
dlain of C1Jstody and documentation such as gas chromatogramsJ mass spectra. etc.

H. Performance evaluation sample field analysts (optional. but ~ngly~mmended)- field
analyze perlormance evaluation sample daily to document methOt;lloperator perfonnance

I. Matrix spike field analysis (opdonal) - field analyze matrix spik~ to document matrix effect
on anaJyte measurement

FURTHER QUESTIONS?

sors Technical Suppott personnel are always prepared to discuss your quality needs to help you meet

your data Quality objectives. Call 1·(800) 544-8881.

r.3g~ 10 of 12
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1

• Clean cuvettes
, i

• Zero the spectrophotometer at 54Q nm

i

• Add 10 9 soil and 50 mJ acetone t6 extraction jar

2 ·Shake 3 minutes, let settle

• Draw up 25 mL extract, filter into cuvette
I

• 3
• Read Abs initial, record

• Add 1 drop developer solution, shake

• Read Abssample,record

•

• Multiply Abs initial by 4

• Subtract from Abssample

4 ·Divide by 0.0323

eTNT(ppm) = Abssample - (AbsinitiaJ~4)

0.0323
.,
I

Paj.;e 11 u( 12



D'd ltilOl

TNT SOIL TEST KIT WORKSHE~T
I

•64 5

. Abs control _

32

AbSbackground --------
1

:SAMPLE # Abs. 'fl AbS
sample Abs.. , I ~bsfinal TNTCONCppmIn! la Inltla

x4 (Column 3 • Column 4) (Column 510.0323)

:

!

!

i

i
!

;

i

:

,

I

i
I

:
I

i
,
I

:

I

,
,,
;
I

I

;

!
:
!
:

•

•
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1.0 PURPOSE

This procedure is provided to ensure that samples are properly packaged to prevent or
minimize breakage and maintain sample integrity between the field and laboratory, and
to maintain proper chain-of-custody protocols.

This procedure describes the, methods which will be used to package and ship samples
for off-site laboratory analysis. Quality assurance requirements for field sample
documentation, packaging and shipment are described in Section 5.0 of this QAPP for
Full-Scale Operations at the Biofacility,

2.0 TOOLS AND MATERIALS

The following tools and materials are required to perform packaging and shipping of
samples for off-site laboratory analysis.

Chain Of Custody
custody seals
cooler
ice
disposable ,$ealable plastic bags,
bubble wrap bags or sheets
'temperature blank sample '
sh!pping tape
logbook
indelible pen

3.0 GENERAL

One trip blank (consisting of two 40-mL vials) will be submitted with each Gooier of ,
volatile organics samples shipped. All trip blanks will be prepa'red and shipped to the
site by the Contractor-procured laboratory.

For each sample shipment, complete sample documentation, including labels, tags,
chain-of-custody (COC) forms, etc, and properly package sample containers for,
shipment to the laboratory in accordance with 'the following procedures:

4.0 SAMPLE LABELS AND TAGS

• After a sample is collected, it shall be temporarily stored in the field in a coole'r with 2~3
bags of ice. When sampling is completed, the cooler(s) shall be brought to the support
zone. Any empty containers found in the cooler shall be discarded.
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•
All sample containers sent to the laboratory shall be labeled and tagged, as possible.
Labels shall be completed in ink. If an error is made on a label, strike out the erroneous
item with a single line and initial the strike out.

At a minimum, the following information shall be included on each sample label and tag:

Sample identification number;
Analytical method; and
Date and time of collection.

If enough room is available on the sample label or tag, the following information shall
also be included:

Site name,
Location of Sample,
Initials of sample collector, and
Preservative, if applicable.

5.0 CHAIN-OF-CU5TODY FORM (COC)

Once the samples have been recorded in the field logbook, complete the Chain-of
Custody (COC) form. Prior to filling out the COC form, verify that all samples are
accounted for and all volume requirements are met. At least one COC shall be
completed for each cooler of samples to be shipped. The Contractor will specify which
COC format is to be used for decon and rinse water samples. The following general
instructions shall be followed when completing the COC form:

1. If the COC form does not have a unique document number, assign a sequential
reference number to the COC form and record this number in the top right corner
of the document (i.e. COC #001). Each COC form shall have a unique reference
number. Reference numbers, whether already included on the document, or
assigned, shall be recorded in the field logbook.

•

2. Include one line on the cae form for each sample. Fill in the appropriate
information in the columns on the form for each sample. Ensure the following
information is included for each sample:

-sample identification number;
-sample location;
-date sample was collected; .
-time sample was collected;
-sample matrix (i.e. water, sludge);

•



•
NSWC CRANE
SOILS BIOREMEDIATION FACILITY
QAPP FOR FULL-SCALE OPERATION

FIELD SOP: QAPP-6.0
TITLE: SAMPLE PACKAGING AND SHIPPING

-required analyses.

Revision: 2
Date: 03/12/98

Page 3 of 5

3. Specify QC samples (Le. field blank, rinsate blank and trip blank), when
collected. DO NOT specify duplicate samples. Trip blank "sample time" must be
entered on the COC form. Use the time the cooler was sealed.

4. Ensure the sample time and sample 1.0. on the COC form are exactly the same
as on the sample container label or tag.

5. When specifying an analysis, write both the analysis and the method number.

6. Enter the turnaround time for the samples in the "Remarks" section of the COC
form.

7. Complete the "Relinquished By" information (person, date and time) at the
bottom of the COC form. The "Relinquished Time" should be roughly the time
the cooler is sealed and given to overnight shipper.

• 8. Include the overnight shipment airbill number somewhere on the COC form.
Record this number in the field logbook.

•

9. Keep one copy of the COC form' for site records and submit the remaining copies
to the Laboratory. Seal the Laboratory copies in a gallon size Ziploc™ , or
equivalent, bag and affix to the underside of the cooler lid using strapping tape..

6.0 SAMPLE PREPARATION

The following tasks will be completed, prior to sample packaging:
1. Remove visible dirt, residue and excess moisture from the sample jars;

2. Check container lids to ensure they are on tight;

3. Placel sample jars (glass) in protective bubble wrap and seal using ad~esive strip
on bubble wrap package or tape.I~:@j~q@2U~\j;§.amB1~Jl~~~JJl9~JP.:!~1~i~Q~llil:
iWL~~~!~ti9~J[~~~il5~C!g~gL~~1

7.0 SAMPLE PACKAGING

Package samples carefully to prevent breakage or movement of containers during
shipment. The following guidelines shall be used for packaging:

1. Line the base and sides of the cooler with bubble wrap.. Coolers designated for
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9.

8.

5.

7.

6.

4.

NSWC CRANE
SOILS BIOREMEDIATION FACILITY

\APP FOR FULL-SCALE OPERATION

FIELD SOP: QAPP-6.0
TITh~: SAMPLE PACKAGING AND SHIPPING /,/

\\ -required analyses. /

3. Specity QC samples (i.e. field blank, rinsate blank and trip blank), when
collect~d. DO NOT specify duplicate samples. Trip blank usa~le time" must be
entered 6\e COC form. Use the time the cooler was sealed.

Ensure the sample time and sample 1.0. on the COICfoLre exactly the same
as on the sani~ container label or tag.

When specifying\n analysis, write both the ajiS and the method number.

Enter the turnarou~,me for the samples in tHe "Remarks" section of the COC

fonn. . \ /

Complete the "RelinquisheGf By" information (person, date and time) at the
bottom of the COC form. T~e "RelinqU'i~hed Time" should be roughly the time
the cooler .is sealed and giVe~fnight shipper.

Include the overnight shipment airbill number somewhere on the COC form.
Record this number in the fiejl6glJOOk.

Keep one copy of the COCJorm for ~ecords and submit the remaining copies
to the Laboratory. Seal t~e Laboratory c0.~ies in a gallon size Ziploc™ , or
equivalent, bag and a,lto the underside \e cooler lid using strapping tape.

6.0 SAMPLE PREPARAJTION . \

The following tasks will LomPleted, prior to sample packaging:

1.

2. Check container lids to ensure they are on tight;

3. Place siple jars (glass) in protective bubble wrap and sea using adhesive strip
I

on bub'ble wrap package or tape. .

7.0 S~LE PACKAGING

P~;~~ samples carefulI~ to prevent breakage or movement of containers ~urings,..ent. The following guidelines shall be used for packaging: \

1. Line the base and sides of the cooler with bubble wrap. Coolers designated for
•

•

•
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•
decon and rinse water samples will be provided by the Contractor-procured
laboratory.

2. Pack the larger containers into the cooler first.· Place double-bagged cubed ice
or small containers between larger containers then pack the remaining smaller
containers. Add additional double-bagged ice to the cooler, distributing as evenly
as poss[ble to chill all samples. This is most important with samples requiring
vac analysis..

3. Place a trip blank in each cooler containing samples to be analyzed for volatile
organic compounds. The trip blank is a regular sample and must be labeled and
recorded as such. It shall be analyzed for volatile organics only. When possible,
keep all volatile organic analyses samples together in the same cooler to
minimize the number of trip blanks required.

4. Don't overload the cooler with samples. Allow enough room for a layer of ice at
the top, as well as a final layer of bubble wrap. At least one cac form shall be
filled out for each cooler of samples. The samples and ice should be packed
tight enough to prevent movement of containers during shipment. •

5. Close the cooler and seal closed with custody seals. Use 2-3 custody seals
(signed and dated) per cooler (small or large). Place seals on the front, side and
back of each cooler where they shall be visible and easily ripped if the cooler is
tampered with. Use a thin cover of strapping tape to protect the edges of the
seal during shipment.

6. Seal the cooler with strapping tape.

8.0 SAMPLE SHIPPING

.
Ship all samples to the laboratory for next-day delivery. Ensure the air bills have been
completely filled out and copied. Place one airbill into each envelope. Affix the
envelope to the top of the cooler, if the lid is flat. If the lid is sliding, as with a
"playmate" cooler, affix the envelope to the side of the cooler. Do not obstruct address
labels provided by the laboratory (if present).

NOTE: If samples are collected on Friday, the block labeled "Saturday Delivery" on the
airbill MUST BE MARKED. Otherwise the samples will arrive at the lab on Monday.

Fax the Chain-of-Custody Form to the Contractor Project Chemist or designee [(216)
523-5201] the same day samples are shipped. If short turn-around time is needed,
such as 24 or 48-hours, notify the Project Chemist IMMEDIATELY by phone. It is

•
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preferable to notify the Project Chemist of short turn-around times as soon as it is
known that samples will require this.

9.0 QA/QC AND DOCUMENTATION .:. '.

•

•

Maintain all generated sample documentation (copies of COCs, field logbooks, etc) in
the field during the course of the site work. This documentation may be managed by
the Contractor, or if managed by the Subcontractor will be available for review. At the
conclusion of site work, provide a copy of all documentation to the Contractor.

; ~ .
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ref col SOUTHWEST LABORATORY OF OKLAHOMA, INC.
05-Jul-95 Polynuclear Aromatic Hydrocarbons

r2 Test Code GC420
ver Method SW846/8310 .
4.0 Matrix Water-Soil

Extract Volume 1000 ml - 30g
Initial Calibration 5 point calibration, %RSO =20
Continuing Calibration single point calibration, %0 =15
Instrument/analysis date (soils inst 10 -- 4/93 .
Instrument/analysis date (wate inst 10 -- 2/93

PQl's MOL's
COMPOUND CAS NUMBER WATER SOIL WATER SOIL

mg/L mg/Kg mg/L mg/Kg
Naphthalene 91-20-3 0.018 0.560 0.0018 0.0558
2-Fluorobiphenyl (surrogate) 321-60-8
Acenaphthylene 208-96-8 0.017 0.430 0.0017 0.0430
Acenaphthene 83-32-9 0.018 1.20 0.0038 0.1494
Fluorene 86-73-7 0.0021 0.121 0.0003 0.0121
Phenanthrene 85-01-8 0.004 0.165 0.0004 0.0165
Anthracene 120-12-7 0.0001 0.006 0.00001 0.0006
Fluoranthene 206-44-0 0.0019 0.084 0.0002 0.0084
Pyrene 129-00-0 0.0027 0.180 0.0007 0.0356
Paraterphenyl (surrogate) 92-94-4
Benzo(a)anthracene 56-55-3 0.0001 0.032 0.0002 0.0080
Chrysene 218-01-9 0.0015 0.100 0.0006 0.0248
Benzo(b)fluoranthene 205-99-2 0.0002 0.012 0.00003 0.0016
Benzo(k)fluoranthene 207-08-9 0.0002 0.009 0.00002 0.0009
Benzo(a)pyrene 50-32-8 0.0002 0.015 0.0001 0.0019
Indeno(1,2,3-cd)pyrene 193-39-5 0.0007 0.034 0.0002 0.0085
Oibenz(a,h)anthracene 53-70-3 0.0009 0.132 0.0009 0.0331
Benzo(g,h,i)perylene 191-24-2 0.0007 0.142 0.0007 0.0354

. . .
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated
the laboratory for soil/sediment, calculated on dry weight basis will be higher. Practical Quantitation Li
will be twice for GPC cleanup.

MOL =3.14 ( for 99 percent confidence; from the "Student's t Value" table) times the
standard deviation of seven replicates of a spiked sample matrix analyzed using the
pertinent calibration. Reference: Federal Register, July 1982. .

PQl =(practical quantitation limit) based on the product of the MOL and a mulitplier
ranging from 5 to 10.

rev 4.002/06/98



--.SOUTHWEST LASORATORY OF OKLAHOMA, INC.
Tetra-Octa Dioxin/Furans-High Res Mass Spec
MS790
SW846/8290, High Resolution Method
Water-Soil
1000 mL - 10g
1.0/2;5/5 - 200/500/1000 ng/mL
10/25/50 ng/mL

Test Code
Method
Matrix
Extract Volume
Initial Calibration (b)
Continuing Calibration (b)

ref col
10/01197

CFH
ver
4.0

PQL's MDL's
COMPOUND CAS NUMBER WATER SOIL WATER SOIL

PCDD/PCDF (a) pg/L ng/Kg pglL ng/Kg
2378-TCDD 1746-01-6 10 1 6.79 0.42
12378-PeCDD 40321-76-4 50 5 6.64 0.27
123478-HxCDD 39227-28-6 50 5 17.63 1.15
123678-HxCDD 57653-85-7 50 5 13.56 1.43
123789-HxCDD 19408-74-3 50 5 15.35 1.66
1234678-HpCDD 35822-39-4 50 5 14.44 0.98
OCDD 3268-87-9 100 10 21.46 4.78
2378-TCDF 51207-31-9 10 1 2.96 0.97
12378-PeCDF 57117-41-6 50 5 5.58 0.94
23478-PeCDF 57117-31-4 50 5 13.26 1.28
123478-HxCDF 70648-26-9 50 5 7.96 1.03
123678-HxCDF 57117-44-9 50 5 8.68 1.69
123789-HxCDF 72918-21-9 50 5 17.87 1.32
234678-HxCDF 60851-34-5 50 5 16.00 1.16
1234678-HpCDF 67562-39-4 50 5 10.99 1.16
1234789-HpCDF 55673-89-7 50 5 17.98 0.78
OCDF 39001-02-0 100 10 10.63 2.89 •Water MDL Performed <12-Feb-97>
Soil MDL Performed <09/23/97>

Internal Standards (c)
Recovery Standards (d)
Surrogate Standard
Second Column Confinnation

13C Labeled Compounds #(1,2,3,4,7,9,13,1(16) ) Uses 9 Internal Standards

13C-1,2,3,4-TCDD, 13C-1 ,2,3,7,8,9-HxCDD

37C-2,3,7,8-TCDD

Required for TCDF

(a) Polychlorinated dioxins and Furans (PCDD/PCDF)
TCDD =Tetrachlorodibenzo-p-dioxin TCDF =Tetrachlorodibenzofu
PeCDD =Pentachlorodibenzo-p-dioxin PeCDF =Pentachlorodibenzo
HxCDD = Hexachlorodibenzo-p-dioxin HxCDF = Hexachlorodibenzof
HpCDD =Heptachlorodibenzo-p-dioxin HpCDF =Heptachlorodibenz
OCDD =Octachlorodibenzo-p-dioxin OCDF = Octachlorodiberizofu

(b) It is common practice to use MS780 Calibration levels for MS790, which are: In
Calibration: 0.5/2.5/5.0 - 200/1000/2000 ng/mL, Continuing Calibration 01/501

(c) The term Internal Standard is equivalent to surrogate standards in Method 827
EPA Method 1613A uses the term "labeled compounds".

•
(d) The term Recovery Standard is equivalent to Internal Standard in Method 8270

EPA Method 1613A uses the term "Internal Standard".

rev 4.0 02/06/98



SOUTHWEST LASORATORY OF OKLAH.OMA, INC.
Semivolatile
MS500
SW846 8270B, Rev. 2.0, Sept. 1994
Water-Soil
1000 mL - 30g
10,20,50,80,100 ng,%RSD for eee compounds=30%, Spee=RF > 0.05

50 ng, %D =20% for CCC Compounds, SPCC =RF > 0.05
PAGE 1 OF 2

ref col

•

20-Feb-97
SLM Test Code
ver Method
4.0 Matrix

Extract Volume
Initial Calibration
Continuing Calibration

•

PQl's MOL's
COMPOUND CAS NUMBER WATER SOIL WATER SOIL

ug/L ug/Kg ug/L ug/Kg
Phenol * 108-95-2 10 330 3.3 100
bis(2-Chloroethyl)ether 111-44-4 10 330 3.4 100
2-Chlorophenol 95-57-8 10 330 3.3 97
1,3-Dichlorobenzene 541-73-1 10 330 2.6 100
1,4-Dichlorobenzene * 106-46-7 10 330 2.8 120
Benzyl alcohol 100-51-6 10 330 3.6 82
1,2-Dichlorobenzene 95-50-1 10 330 3.0 100
2-Methylphenol 95-48-7 10 330 2.9 130
bis(2-Chloroisopropyl)ether 108-60-1 10 330 3.5 89
4-Methylphenol 106-44-5 10 330 3.4 94
N-Nitroso-di-n-propylamine ** 621-64-7 10 330 2.8 87
Hexachloroethane 67-72-1 10 330 2.3 94
Isophorone 78-59-1 10 330 3.0 100
Nitrobenzene 98-95-3 10 330 3.5 100
2-Nitrophenol * 88-75-5 10 330 .3.4 99
2,4-Dimethylphenol 105-67-9 10 330 3.9 160
bis(2-Chloroethoxy)methane 111-91-1 10 330 3.3 99
2,4-Dichlorophenol * 120-83-2 10 330 2.6 110
Benzoic acid 65-85-0 50 1600 9.2 150
1,2,4-Trichlorobenzene 120-82-1 1.0 330· 2.9 94
Naphthalene 91-20-3 10 330 2.6 110
4-Chloroaniline 106-47-8 10 330 3.3 210
Hexachlorobutadiene * 87-68-3 10 330 3.0 90
4-Chloro-3-methylphenol * 59-50-7 10 330 2.6 90
2-Methylnaphthalene 91-57-6 10 330 2.4 85
Hexachlorocyclopentadiene ** 77-47-4 10 330 NA 75
2,4,6-Trichlorophenol * 88-06-2 10 330 2.6 110
2,4,5-Trichlorophenol 95-95-4 50 1600 2.7 110
Carbazole # 86-74-8 10 330 1.1 290
WATER MDLS PERFORMED ON INST V <01/22/97>
SOIL MDL'S PERFORMED ON INST P <02/06/97>
# - Cabazole MDL performed on instr. P <1/97>

Semivolatile
PQLs/MDLs

Method SW846 8270B, Rev. 2.0, Sept. 1994

PAGE 2 OF 2

•
2-Chloronaphthalene 91-58-7 10 330 2.1 110
2-Nitroaniline 88-74-4 50 1600 2.8 110
Dimethylphthalate 131-11-3 10 330 0.8 120
Acenaphthylene 208-96-8 10 330 2.4 120

6- 3
rev 4.002106/98



2,6-Dinitrotoluene 606-20-2 10 330 4.0 110
3-Nitroaniline 99-09-2 50 1600 3.6 150
Acenaphthene * 83-32-9 10 330 2.2 100
2,4-Dinitrophenol ** 51-28-5 50 1600 2.9 100
4-Nitrophenol ** 100-02-7 50 1600 2.6 93
Dibenzofuran 132-64-9 10 330 1.9 110
2,4-Dinitrotoluene 121-14-2 10 330 3.9 100
Diethylphthalate 84-66-2 10 330 1.2 120
Fluorene 86-73-7 10 330 1.8 100
4-Chlorophenyl-phenylther 7005-72-3 10 330 2.2 120
4-Nitroaniline 100-01-6 50 1600 2.8 150
4,6-Dinitro-2-methylphenol 534-52-1 50 1600 2.4 100
N-nitrosodiphenylamine * 86-30-6 10 330 2.4 110
4-Bromophenyl-phenylether 101-55-3 10 330 2.3 86
Hexachlorobenzene 118-74-1 10 330 2.6 84
Pentachlorophenol * 87-86-5 50 1600 2.3 76
Phenanthrene 85-01-8 10 330 2.6 110
Anthracene 120-12-7 10 330 2.6 100
Di-n-butylphthalate 84-74-2 10 330 2.0 110
Fluoranthene * 206-44-0 10 330 1.9 100
Pyrene 129-00-0 10 330 1.2 120
Buytylbenzylphthalate 85-68-7 10 330 1.1 120
Benzo(a)anthracene 56-55-3 10 330 1.0 100
3,3'-Dichlorobenzidine 91-94-1 20 660 2.4 120
Chrysene 218-1-9 10 330 0.9 100
bis(2-Ethylhexyl)phthalate 117-81-7 10 330 3.5 140
Di-n-octylphthalate * 117-84-0 10 330 2.0 110
Benzo(b)f1uoranthene 205-99-2 10 330 1.8 120
Benzo(k)f1uoranthene 207-08-9 10 330 2.1 100
Benzo(a)pyrene * 50-32-8 10 330 1.6 83
Indeno(1,2,3-cd)pyrene 193-39-5 10 330 1.6 110
Dibenz(a, h)anthracene 53-70-3 10 330 1.6 120
Benzo(g,h,i)perylene 191-24-2 10 330 1.6 130

.'.

•
* CCC compounds **SPCC compounds
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated
the laboratory for soil/sediment, calculated on dry weight basis will be higher. Practical Quantitation Li
will be twice for GPC cleanup. NOTE: compounds with elevated detectionslimits ( 50 ugll and 1600 u
have a 4 point calibration.

•
rev 4.002/06/98
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Continuing Calibration

ref col

•

14-Feb-97
SLM Test Code
ver Method
4.0 Matrix

Sample Volume
Initial Calibration

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
Volatiles - TCLP compounds
MS340
SW846 8240, 3rd Edition, Nov. 1986/Sept. 1994
Water
5 mL
5-20-50-100-200 ppb ,%RSO<30% for CCC compounds, SPCC RRF >0.300

except for Bromoform RRF>0.1 00

50 ppb, %0 < 20% for CCC Compounds, SPCC RRF > 0.300,

except for Bromoform RRF>0.1 00

POL's MOL's
COMPOUND CAS Number WATER WATER

ug/l ug/l
Vinyl Chloride * 75-01-4 10 1.4
1,1-Dichloroethene * 75-35-4 5 1.4
2-Butanone 78-93-3 10 0.88
Benzene 71-43-2 5 15
1,2-Dichloroethane 107-06-2 5 0.44
Trichloroethene 79-01-6 5 1.0

. Tetrachloroethene 127-18-4 5 1.2
Chlorobenzene ** 108-90-7 5 0.83
*CCC **SPCC
MDL'SFOR WATER PERFORMED ON INSTR. N <01/17/97>

•

•
6-S-
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Continuing Calibration(5mI/5g)

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

Volatiles
MS326
SW846 8260 Third Edition, Nov. 1986/Sept. 1994
Water-Soil
5 mL - 5 9
5-20-50-100-200 ppb,%RSD<30% for CCC compounds,SPCC RRF>0.300 for C

and 1,1,2,2-Tetrachloroethane; SPCC RRF > 0.100 for Chloromethane, 1,1 ,-Die

and Bromoform

50 ppb, %0 < 20% for CCC compounds, SPCC RRF > 0.300 for Chlorobenzene

Tetrachloroethane; SPCC RRF > 0.100 for Chloromethane, 1,1-Dichloroethane,

Bromoform

Chlorobenzene-D5, 1,4-Dichlorobenzene-D4, 1,4-Difluorobenzene, Pentafluorob

Toluene-DB, 4-Bromofluorobenzene, Dibromofluoromethane

Internal Standards
Surrogates

Test Code
Method
Matrix
Sample Volume
Initial Calibration(5ml/5g)

ref col
28-Feb-97

SLM
ver
4.0

NR

NR
NR

NR
NR

NR

NR

NR
NR
NR

NR

PQL PQl MDl MDl
COMPOUND CAS NUMBER. WATER,5mL SOil WATER,5 SOil

ug/l ug/Kg ug/l ug/Kg
1,2-Dichloroethene (total) 540-59-0 5 5 1.4 0.60
DICHLORODIFLUOROMETHAN 75-71-8 5 5 3.0 2.7
CHLOROMETHANE ** 74-87-3 5 5 3.7 1.0
VINYL CHLORIDE * 75-01-4 5 5 4.3 0.98
BROMOMETHANE 74-83-9 5 5 3.5 0.63
CHLOROETHANE 75-00-3 5 5 2.7 1.1
TRICH LOROFLUOROMETHAN 75-69-4 5 5 1.1 0.57
ACROLEIN 107-02-8 5 5 27 29
11-DICHLOROETHENE * 75-35-4 5 5 1.5 0.61
ACETONE 67-64-1 5 5 3.9 1.6
CARBON DISULFIDE 75-15-0 5 5 2.7 0.59
METHYLENE CHLORIDE 75-09-2 5 5 4 1.9
trans-1 2-DICHLOROETHENE 156-60-5 5 5 1.4 0.60
ACRYLONITRILE 107-13-1 5 5 ~6 18
VINYL ACETATE 108-05-4 5 5 2.2 0.75
1 1-DICHLOROETHANE ** 75-34-3 5 5 1 0.52
cis-1 2-DICHLOROETHENE 156-59-2 5 5 1.2 0.54
2 2-DICHLOROPROPANE 594-20-7 5 5 4.8 1.7
2-BUTANONE 78-93-3 5 5 4.4 1.4
BROMOCHLOROMETHANE 74-97-5 5 5 0.69 0.71
CHLOROFORM 67-66-3 5 5 0.95 0.47
1 1 1-TRICHLOROETHANE 71-55-6 5 5 1.1 0.46
1 1-DICHLOROPROPENE 563-58-6 5 5 1.3 0.72
CARBON TETRACHLORIDE 56-23-5 5 5 2.1 0.32
BENZENE 71-43-2 5 5 0.98 0.43
1 2-DICHLOROETHANE 107-06-2 5 5 0.83 0.23
TRICHLOROETHENE 79-01-6 5 5 2.9 0.48
1 2-DICHLOROPROPANE * 78-87-5 5 5. 0.88 0.48
1-CHLOROHEXANE 544-10-5 5 5 1.6 1.0
DIBROMOMETHANE 74-95-3 5 5 0.88 0.64
BROMODICHLOROMETHANE 75-27-4 5 5 1 0.43
2-CHLOROETHYL VINYL ETHE 110-75-8 5 5 3.7 0.47
cis-1,3-Dichloropropene 10061-01-5 5 5 0.96 0.36
4-METHYL-2-PENTANONE 108-10-1 5 5 1.0 0.54
TOLUENE * 108-88-3 5 5 1.4 0.25
trans-1,3-Dichloropropene 10061-02-6 5 5 1.5 0.43
1 12-TRICHLOROETHANE 79-00-5 5 5 0.66 0.69

•

•
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• NR

•

•

TETRACHLOROETHENE 127-18-4 5 5 1.1 0.59
1 3-DICHLOROPROPANE 142-28-9 5 5 0.84 0.82
2-HEXANONE 591-78-6 5 5 1.9 1.4
DIBROMOCHLOROMETHANE 124-48-1 5 5 0.88 0.87
12-DIBROMOETHANE 106-93-4 5 5 1.1 0.29
CHLOROBENZENE ** 108-90-7 5 5 1.1 0.70
1112-TETRACHLOROETHAN 630-20-6 5 5 1 0.71
ETHYL BENZENE * 100-41-4 5 5 0.98 0.65
m,p-XYLENES 13-302-07 5 5 2 1.8
Xylene (Total) 1330-20-7 5 5 3.2 2.3
o-XYLENE 95-47-6 5 5 1 2.3
STYRENE 100-42-5 5 5 0.8 2.4
BROMOFORM ** 75-25-2 5 5 1.3 1.5
ISOPROPYLBENZENE 98-82-8 5 5 1.4 1.0
1 2 3-TRICHLOROPROPANE 96-18-4 5 5 2.7 1.0
BROMOBENZENE 108-86-1 5 5 1.1 0.85
1 12 2-TETRACHLOROETHAN ** 79-34-5 5 5 2.3 1.2
n-PROPYLBENZENE 103-65-1 5 5 1.2 1.0
2-CHLOROTOLUENE 95-49-8 5 5 1.3 0.91
4-CHLOROTOLUENE 106-43-4 5 5 0.97 0.74
1 35-TRIMETHYLBENZENE 108-67-8 5 5 1.2 0.76
tert-BUTYLBENZENE 98-06-6 5 5 1.2 2.5
124-TRIMETHYLBENZENE 95-63-6 5 5 1.1 0.71
sec-BUTYLBENZENE 135-98-8 5 5 1.1 0.6
1 3-DICHLOROBENZENE 541-73-1 5 5 0.9 1.2
p-ISOPROPYLTOLUENE 99-87-6 5 5 1.1 0.69
1 4-DICHLOROBENZENE 106-46-7 5 5 1.1 0.79
1 2-DICHLOROBENZENE 95-50-1 5 5 0.96 1.1
n-BUTYLBENZENE 104-51-8 5 5 1.1 0.73
12-DIBROMO-3-CHLOROPROP 96-12-8 5 5 3.5 1.3
1 24-TRICHLOROBENZENE 120-82-1 5 5 1.8 2.9
HEXACHLOROBUTADIENE 87-68-3 5 5 1.4 0.91
NAPHTHALENE 91-20-3 5 5 3.5 2.7
123-TRICHLOROBENZENE 87-61-6 5 5 2.2 1.9

NR =NonRoutine Compounds. Analyzed only upon request.

If·- '7
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ref col SOUTHWEST LASORATORY OF OKLAHOMA, INC.
25-Jul-97 Explosives . .

CFH Test Code GC200
ver Method' SW846.8330, 3rd Edition, Nov. 1992
4.0 Matrix Water-Soil

Extract Volume 1 ml - 2 g
Initial Calibration 3 replicates of a 3 point calibration, %RSD = 20
Continuing Calibration single point calibration, %D =15
Instrument/analysis date (soils inst 13 - 6/3/97
Instrument/analysis date (wate inst 13 - 3/97

PQL's MOL's
COMPOUND CAS NUMBER WATER SOIL WATER SOIL

ug/L ug/Kg ug/L ug/Kg
HMX 2691-41-0 13.0 1600 1.79 85.8
RDX 121-82-4 10.4 625 2.06 79.4
TNB 99-35-4 7.2 575 1.78 38.5
TETRYl 479-45-8 9.0 383 3.29 119.8
DNB 99-65-0 3.8 . 488 1.52' 28.4
TNT 118-96-7 6.4 500 3.22 27.7
NB 98-95-3 6.8 350 3.08 126.2
26DNT 606-20-2 9.2 388 4.08 149.1
24DNT 121-14-2 5.6 240 3.62 41.9
2NT 88-72-2 11.6 725 5.81 51.0
4NT 99-99-0 8.0 475 4.07 ·35.3
3NT 99-08-1 7.6 500 3.01 57.7
2ADNT 355-72-78-2 5.6 400 2.93 37.07
4ADNT 1946-51-0 10 450 5.36 76.41

MDl = 3.14 ( for 99 percent confidence; from the "Student's t Value" table) times the
standard deviation of seven replicates of a spiked sample matrix analyzed using the
pertinent calibration. Reference: Federal Register, July 1982.

pal = (practical quantitation limit) based on the product of the MDl and a mulitplier
ranging from 5 to 10.

•••

•

•
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SOUTHWEST LASORATORY OF OKLAHOMA, INC.ref col

•

13-Feb-97
SLM .
ver
4.0 Method

Matrix
Extract Volume
Initial Calibration
Continuing Calibration

Metals reporting limits by ICP

SW846 Third Edition, Nov. 1986, Method 6010
Water-Soil
100mL - 19
0-1000 ug/L -varies
1/2 high std

•

Test MDlS* PQlS
COMPOUND CAS NUMBER Services WATER SOil WATE SOil

List ug/l mg/kg ug/l mg/kg
Aluminum 7429-90-5 MT005 14 2.8 100 15.0
Antimony 7440-36-0 MT025 12 1.7 60 6.0
Arsenic 7440-38-2 MT055 32 3.1 160 20.0
Barium 7440-39-3 MT065 1.0 0.19 10 1.0
Beryllium 7440-41-7 MT085 1.0 0.10 5 0.5
Boron 7440-42-8· MT115 17 2.5 100 15.0
Cadmium 7440-43-9 MT125 1.3 0.11 5 0.5
Calcium 7440-70-2 MT145 39 23.0 500 150.0
Chromium 7440-47-3 MT165 1.9 0.38 10 1.0
Cobalt 7440-48-4 MT185 2.8 0.46 20 2.5
Copper 7440-50-8 MT205 8.3 0.73 25 2.5
Iron 7439-89-6 MT225 18 1.7 100 10.0
Lead 7439-92-1 MT245 12 1.5 100 10.0
Magnesium 7439-95-4 MT265 25 6.1 250 50.0
Manganese 7439-96-5 MT285 1.2 0.10 10 1.0
Molybdenum 7439-98-7 MT325 5.7 0.25 30 2.0
Nickel 7440-02-0 MT345 6.5 0.59 35 4.0
Potassium 7440-09-7 MT365 560 57.0 5000 500.0
Selenium 7782-49-2 MT385 28 3.1 250 25.0
Silicon 7440-21-3 MT445 70 23.0 450 170.0
Silver 7440-22-4 MT405 1.4 0.25 10 1.0
Sodium 7440-23-5 MT425 27 50.0 500 250.0
Thallium 7440-28-0 MT455 48 4.6 250 25.0
Tin 7440-31-5 MT465 17 2.1 100 15.0
Titanium 7440-32-6 MT485 1.0 0.14 10 1.0
Vanadium 7440-62-2 MT505 2.2 0.27 20 2.0
Zinc 7440-66-6 MT525 11 1.1 20 2.0
*DATA BASED ON WATER MDL'S <12/02/96> & <01/29/97>
DATA BASED ON SOIL MDL'S <12/02/96> & <01/29/97>

•
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•
SOUTHWEST LASORATORY OF OKLAHOMA, INC.

Mercury by Cold Vapors
MT310
SW846 Third Edition, Nov. 1986
Water-Soil
100mL - 0.69
0- 10.0 ug/L
1/2 HIGH STD

Test Code
Method
Matrix
Extract Volume
Initial Calibration
Continuing Calibration

ref col
14-Feb-97

SLM
ver
4.0

MDlS* PQlS Test
COMPOUND CAS NUMBER WATER SOil WATER SOil Services Method

ug/l mg/kg ug/l mg/kg List
Mercury I 7439-97-6 0.12 0.20 MT310 7470
Mercury I 7439-97-6 0.030 0.033 MT310 7471
* DATA BASED ON MDL'S ON <12/18/96>

•

•
rev 4.0 02/06/98



SOUTHWEST LASORATORY OF OKLAHOMA, INC.
Metals Toxicity by TCLP/EP Toxicity

MT940
SW846 Third Edition, Nov. 1986, Method 6010
Water
HG - 10mL ; ICP - 50mL
HG 0-10 ug/L; ICP 0-1000 ug/L varies

112 high std

ref col
07-Jul-95

r2 Test Code
ver Method
4.0 Matrix

Extract Volume
Initial Calibration
Continuing Calibration

•
MDL* Test Individual

COMPOUND CAS NUMBER WATER Services Toxicity
mglL List

Arsenic 7440-38-2 0.100 MT844 MT054
Barium 7440-39-3 0.005 MT844 MT064
Cadmium 744043-9 0.004 MT844 MT124
Chromium 744047-3 0.005 MT844 MT164
Lead 7439~92-1 0.040 MT844 MT244
Mercury - CVM 7439-97-6 0.0015 MT314 MT314
Selenium 7782-49-2 0.100 MT844 MT334
Silver 7440-22-4 0.005 MT844 MT404
* DATA BASED ON WATER MOL'S FOR HG <04/17/95> & ICP <01/05/95>

•

•
~-//
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•Water-Soil

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
Micellaneous Inorganic Analyses

Methods various

ref col
07-Jul-95 .

r2 Test Code
ver Method
4.0 Matrix

Extract Volume
Initial Calibration
Continuing Calibration

Test PRACT. QUANT. UMIT

COMPOUND METHOD Services WATER SOIL
List mg/L mg/Kg

Acidity SM402 IN005 1.0 -
Alkalinitv EPA310.1 IN010 20.0 ·
Ammonia (ISE) EPA350.3 IN015 0.1 1.0
Ammonia (Dist) EPA350.2 IN020 1.0 10.0
Bromide (IC) EPA300.0 IN030 0.2 1.0
Chemical Oxygen Demand EPA41 0.4 IN090 10.0 100.0
Chloride (IC) EPA300.0 IN055 0.2 1.0
Chloride (by titration) EPA325.3 IN050 0.1 1.0
Chlorine (Residual) EPA330.4 IN070 0.2 -
Chlorine (free) SM408D IN075 0.1 -
Color SM204A IN100 - ·
Corrosivity pH (@25 C) SW846-9045 HW200 - -
Cyanide (Total) SW846-9010 IN120 10.0 0.5
Cyanide (Amenable) SW846-9010 IN122 0.0 0.5
Density SM210B IN128 - ·
Fluoride (IC) EPA300.0 IN135 0.2 1.0
Fluoride (ISE) EPA340.2 IN137 0.1 -
Hardness (As CaC03) EPA130.2 IN140 1.0 -
Hexavalent Chromium SW846-7196 MT169 0.05 0.25
Iodine EPA300.0 IN150 0.2 1.0
Nitrate (Color) . EPA353.2 IN180 0.1 1.0
Nitrate (IC) EPA300.0 IN185 0.2 0.2
Nitrite (Color) EPA354.1 IN190 0.1 0.4
Nitrite (IC) EPA300.0 IN195 0.2 0.4
Oil & Grease EPA413.1 IN200 0.5 10.0
Oil & Grease by IR EPA413.2 IN205 0.5 10.0
Ortho Phosphorus (Color) EPA365.2 IN250 0.1 10.0
Ortho Phosphorus (IC) EPA300.0 IN255 0.2 1.0
Paint Filter (Filtrate) HW500 - -
Percent Moisture GRAY 105c IN650 -
pH Value (@ 25 C) EPA150.1 IN220 - -
Phenols (Total) EPA420.2 IN230 0.1 0.5
Phosphorus (Total) EPA365.2 IN240 0.1 10.0
Reactivity Cyanide SW7.3.4.2 IN125 0.1 0.1
Reactivitv Sulfide SW 7.3.4.2 IN305 0.0 1.0
Silica EPA370.1 IN260 0.2 1.0
Sodium Absorption Ratio CALCULATION IN620 . -
Specific Conductance (@ - EPA120.1 IN080 - -
Specific Gravity SM213E IN139 - -
Sulfate (Gravimetric) SM426B IN290 0.2 1.0
Sulfate (IC) EPA300.0 IN295 0.2 1.0
Sulfate (Turbidimetric) EPA375.4 IN297 1.0 1.0
Sulfide EPA376.1 IN300 1.0 1.0
Sulfite EPA377.1 IN307 2.0 2.0
Sulfur ASTM D-1552 OS630 - -
Surfactants (MBAS) SM512B IN160 0.1 -
Total Dissolved Solids EPA160.1 IN270 10.0 -
Total Kjeldahl Nitrogen EPA351.3 IN170 1.0 10.0
Total Organic Carbon EPA415.1 IN045 0.4 100.0
Total Organic Halogens SW9020 IN060 0.0 10.0
Total Petroleum Hydrocarbo SM503E IN212 0.5 10.0
Total Residue EPA160.3 IN280 10.0 -
Total Settleable Solids EPA160.5 IN287 - -
Total Suspended Solids EPA160.2 IN275 10.0 -
Total Volatile Solids EPA160.4 IN285 10.0 -
Turbidity EPA180.1 IN310 0.1 -
Volatile Suspended Solids SM209D IN286 1.0 -
Water Content (Dean Startk) ASTM E-123 IN655 - -

••

•
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Water-Soil

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
Micellaneous Inorganic Analyses

Methods various

ref col
30-Dec-96

r2 Test Code
ver Method
o Matrix

Extract Volume
Initial Calibration
Continuing Calibration

•
Test PRACT. QUANT. LIMIT

COMPOUND METHOD Services WATER SOIL
List mg/L mg/Kg

Bromide (IC) EPA300.0 IN030 0.2 1.0
Chloride (IC) EPA300.0 IN055 0.2 1.0
Fluoride (IC) EPA300.0 IN135 0.2 1.0
Nitrate (IC) EPA300.0 IN185 0.2 0.2
Nitrite (IC) EPA300.0 IN195 0.2 0.4
Ortho Phosphorus (IC) EPA300.0 IN255 0.2 1.0
Phosphorus (Total) EPA365.2 IN240 0.1 10.0
Sulfate (IC) EPA300.0 IN295 0.2 1.0

•

•
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.'

LOCATION OF REPORTING LIMITS FOR ANALYTICAL METHODS
FOR QUANTERRA ENVIRONMENTAL SERVICES

Parameter SOP Number LIQUID REPORTING SOLID REPORTING LIMITS
LIMITS

VOCs CORP-MS-0002 Table A1, page C4-57 Table A1, page C4-57

Explosives SAC-LC-0001 Table 1, page C4-136b Table 1, page C4-136b

Metals by ICP CORP-MT-0001 Ta.ble 1, page C4-165 Table 1, page C4-165

Metals by ICP/MS SAC-MT-0001 ' Appendix A, Appendix A,
page C4-206 page C4-206

Metals by GFAA CORP-MT-0003 SAC Table 1, page C4-318 Table 1, page C4-318

Mercury CORP-MT-0007 Table 1, page C4-273 Table 1, page C4-273

Total Cyanide LM-CAL-1034 Section1, page C4-608 Section1, page C4-608

SVOCs CORP-MS-0001 Table 1, page C4-472 Table 1, page C4-472

PCBs CORP-GC-0001 Table C-1, page C4-552 Table C-1, page C4-552

Oil and grease LM-CRL-1026 Section1, page C4-592 Section1, page C4-592

Nitrates SAC-WC-0036 Section 1, page C4-574 NA

Ammonia SAC-WC-0105 Section 1, page ~4-562 NA

TSS CORP-WC-0002-SAC Section 13, NA
page C4-419

COD LM-CAL-1019 Section 1, page C4-426 NA

BOD CURTIS-WET Section1, page C4-432 NA
\BOD.SOP

/3- /4/
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•
Southwest Laboratory of Oklahoma, Inc.
Title: Tekmar Maintenance

1.0 DAILY MAINTENANCE (ALS 2032120116)

G-Series: SWl.rGA-GENTKMR
Rev. No.: 1.2 - 05/14/97

• 2.0

1.1 Remove test tubes, and using a syringe, flush clean water through purge needles. Note
any discrepancies in the previous nights run sequence.

1.2 Wipe off needles lines if soils were analyzed.

1.3 Begin purging each chamber.

1.4 Ifa sample contained target compounds or tentatively identified compounds at high
levels, they may have contaminated the chamber and/or lines. Place a test tube in that
position and "Step to Bake" with the Bake Gas Bypass "off'. Bake for several minutes.
Ifsample(s) were highly contaminated, it may be necessary to run blanks in those
chambers until no trace of carryover is evident.

'1.5 Soil samples should be analyzed with the Bake Gas Bypass "on" which means no gas
flows through the chamber during the bake cycle. This will decrease the chances of soil
getting into the return lines.

1.6 Soil samples' purge needles (if not true soil needles) should be bent to angle across the
test tube. This prevents possible blockage that may occur during routine soil analysis.

DAILY MAINTENANCE (PRECEPT II)
•

2.1 Remove VOA vials from tray, noting any discrepancies in- the previous night's run
sequence.

2.2 Check level of standard(s) on precept and make new standards if necessary. Prime any
new standards added to the Preceptbefore analysis.

2.3 Check water level in independent water storage tanks and refill if necessary.

2.4 Check nitrogen level in tank (used to pressurize water tanks) and replace if necessary.
2.5 Check water drain storage container and empty if necessary.

3.0 PREVENTIVE MAINTENANCE

3.1 Little operator maintenance is required beyond daily clean-up.

3.2 The trap is changed as required by protocol or as it degrades and compounds are no
longer trapped efficiently.

•
Page 1 of I
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PROCEDURAL DOCUMENTS - SYSTEM TRANSITION

Please note that the following document is in transition from a previous
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Southwest Laboratory of Oklahoma, Inc.
Title: General Preventive Maintenance

I. SUMMARY

G-Series: SWL-GA-GENPREV
Rev. No.: 2.1 - 05/14/97

•
Preventive maintenance is defmed as an orderly program of positive actions for
preventing failure of equipment and ensuring that the 'equipment is operating
with the reliability required for quality results. The actions include specification
checks, calibrating, cleaning, lubricating, reconditioning, adjusting and
checking.

II. FIELD EQUIPMENT

A. Summary

Preventive maintenance is carried out on all field equipment prior to being
shipped to the sampling site. This preventive maintenance includes regular
battery checks and maintaining a sufficient stock of spare parts and
supplies. Field personnel are strongly cautioned that these instructions are
for general purpose only. Should equipment break down in the field and
field crews are unable to repair the equipment within a reasonable amount
of time, the operations manager in the laboratory is notified. A replacement •
is shipped immediately via overnight courier. Whenever possible,
duplicates of all equipment are initially sent to the field.. For specific
preventive maintenance procedures, the appropriate instrument manual
should be consulted.

~. pH Meter

The following is a description of the preventive maintenance procedures forthe field pH meters: .

• Charging Batteries

Mter the initial charge when first placing the instrument in operation, the
batteries are recharged after each 30 hours of operation. Allow the batteries
to charge 16 hours to restore them fully. Exceeding the 16-hour period will
not damage the batteries. Overnight charging is recommended, and periods
of operation between charges should not exceed 30 hours. With proper
charging practices, a set of batteries should last for more than 300 charge
cycles.

• Battery Replacement •
Page 1 of6



When batteries no longer hold a charge for a reasonable length of time, they
should be replaced. This wlit requires six AA size nickel-cadmium
batteries. Replace them as follows:

•
Southwest Laboratory of Oklahoma, Inc.
Title: General Preventive Maintenance

G-Series: SWL-GA-GENPREV
Rev. No.: 2.1 - 05114/97

•

•

• Remove the accessories from the foam insert above the
instrument panel

• Remove the four screws securing the panel in the case

• Lift the panel from the case and place it face down on a
padded surface

• Pry the batteries from their clips with a screwdriver and
replace all six batteries

• Replace the panel in the case, and replace the accessories in
the foam iI}sert

• Connect the charge unit to the instrument and allow the
batteries to charge for 15 hours.

• pH Electrode Care Storage

When the electrode is not in use, the wetting cap with filling solution
soaked cotton should be reinstalled over the tip, and the fill hole cover
should be placed over the hole. This will prevent loss of filling solution
through evaporation. Always maintain the filling solution level just below
the fill hole.

• pH Electrode Cleaning

Nonnal cleaning of the electrode can be perfonned 11l the following
manner:

• Immerse the electrode tip in O.IN HCl followed by
inunersion in O.IN NaOH and again in O.IN HC1, each for a 2
minute period. Rinse with ASTM Type II reagent water and
soak in pH 7 buffer solution for 30 minutes.

• If the electrode is slow to respond or readings are unstable
and the connection cannot be remedied with

Page 2 of6



Southwest Laboratory of Oklahoma, Inc.
Title: General Preventive Maintenance

G-Series: SWL-GA-GENPREV
Rev. No.: 2.1 - 05/14/97

•nonnal cleaning, the reference junction may be clogged. Clean
the junction for 10 minutes in dilute potassiwn cWoride
solution. First dilute a saturated potassium cWoride solution
about 1: 10 with water. Place the electrode tip in the boiling
solution for about 10 minutes.

• Remove heat and allow the electrode to cool while immersed
in the solution. Then rinse with ASTM Type II reagent water
and soak in pH 7 solution before testing again.

If these steps fail to improve electrode response, replace the electrode. If
the pH bulb becomes contaminated or left dry, it may be reconditioned by
following the cleaning procedure above.

C. Specific Conductance Meter

The following is a description of the preventive maintenance procedures for
the field specific conductivity meters:

• Battery Replacement

Low battery condition is indicated by an arrow on the display. When the
arrow appears, the battery should be replaced.

D. Thennometer

After each use, the thermometer probe should be rinsed with ASTM Type
II reagent water. Should the sample contain oils or other heavy
hydrocarbon mixture, the probe should be washed with laboratory-grade
detergent and rinsed with ASTM Type II reagent water.

III. LABORATORY INSTRUMENTATION

A. Summary

•

A preventive maintenance program for the instrumentation ensures fewer
intenuptions of analyses, personnel efficiency, and lower repair •

Page 3 of6



costs. It eliminates prematUre replacement of parts, and reduces
discrepancy·among test results. It increases reliability of results.•

Southwest Laboratory or OkJahoma, InC.
Title: General Preventive Maintenance

,t., '.

'G-Series: SWL-GA-GENPREV
Rev. No.: 2.'1 - 05/14/97

The laboratory has established the following preventive maintenance
program:

1. Each type of equipment/instrument has a written Standard Operating
Procedure (SOP) which describes the methods for routine inspection,
cleaning, maintenance, testing, .calibration, and/or standardization of
the equipment. Instrument operating manuals are kept near the

. instrument or where analysts have easy access.

2. Analysts using the instruments are properly trained and develop
trouble-shooting skills in equipment failure to reduce dependence
upon outside servicing agencies. In complicated cases, the servicing
agency or supplier is called to solve the problem.

•
3. Written equipment records are kept to document all inspection,

maintenance, trouble-shooting, calibration, or modifications.
Whenever maintenance is performed on an instrwnent, it is properly
docwnented in a preventive maintenance logbook, which is kept near
the equipment to monitor the adequacy of maintenance schedules.
The records contain the date (month, day, year), description of the
maintenance done, the. actuai fmdings, the name of the person doing
the maintenance and a statement of whether the maintenance
operations were routine, and if those operations followed the written
SOP.

•

4. Performance criteria is established for judging when data from
instrument performance checks indicate the need to make adjustments
in the instrument operating conditions. (See Section 4.0, Calibration
Procedures and Frequency for details)

B. Chromatographic Instruments

Preventive maintenance is done through a daily perfonnance check and
calibration of standards. Parameters such as· retention time and response
factors are observed and back-checked with prior operational performance.

In addition, the following are done:

t -\-\D Page 4 of6



Southwest Laboratory of Oklahoma, Inc.
Title: General Preventive Maintenance

G-Series: SWL-GA-GENPREV
Rev. No.: 2.1- 05/14/97

• GC detectors are cleaned whenever perfonnance degradation (i.e., •
calibration criteria are not met, retention time shifts, noisy baseline,
etc.) is observed by the analyst.

• Septa are replaced as needed.

• Incoming gas drying cartridges are changed whenever the color of
the adsorbent is noticed.

• Effluent adsorbent traps are changed as needed.

• Columns (GC and HPLC) are checked by perfonnance and
operating conditions when in use or prior to use.

• Oven perfonnance checked daily prior to use.

C. Gas ChromatographylMass Spectroscopy (GC/MS)

The preventive maintenance includes:

Maintenance Requirements
Clean filters on cooling fans
Check cooling fan for proper operation
Check cool-flow level
Change mechanical pump oil
Clean source and rods
Check power supplies in QEM Box
Clean printer inside and outside
General cleaning of instrument
All items from monthly maintenance schedule
Sensitivity analysis through

BFB and DFTPP tune criteria

D. Atomic Absorption Spectrophotometers/ICP

Frequency
Monthly
Monthly
Monthly
Every'6 months
As needed
As needed
As needed
As needed
As needed

Every 12-hour clock

•

Preventive maintenance is done for atomic absorption· through the
following checks:

• Minimum warm-up period of 30 minutes

• Alignment of hollow cathode tube to produce the maximum emitted
light to the detector •

~ \- \ \
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• For flameless AA, the inert gas flow inside the furnace. is optimized
to ensure maximum sensitivity•

Southwest Laboratory of Oklahoma, Inc.
Title: General Preventive Maintenance

~.

G-Series: S'VL-GA-GENPREV
Rev. No.: 2.1 - 05/14/97

•

•

• Digital readout values obtained for the standard curve of each
element are checked to ensure linearity

• If readings are low, the operator checks the gas flows, burner or cell
alignment, wavelength, slit width, photomultiplier voltage and lamp
intensity prior to analysis

E. General Laboratory Equipment

Analytical balances of various capacItIes and operational modes are
calibrated annually by a licensed specialist and officially recorded as
verification of perfonnance.

Balances are checked with standard Class S calibration weights before use.
The pWspecific-ion meters are calibrated before use with a minimum of
two standard solutions. All combinatio!1 pH electrodes will be stored in pH
4 buffer solutions.

TCLP Extraction Equipment shall be checked as follows:
-Rotory Extractor-RPM checked monthly (28-32 rpm)
-ZHE's-Viton O-rings checked prior to use; replaced

if worn and or ZHE has pressure problems.
-2L Extraction vessels-check lip for cracks (upon use).
-Teflon Liner on lids-check for (cracks/tears) upon use.

~ \- \:t Page 60f6
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1.0 Scope and Application

SWL-OP-201

REV 1.3 -5/30/97

•

•

This docwnent provides guidance for the scheduling, performance, and docwnentation of
routine maintenance for Hewlett-Packard and Fisons gas chromatographs.

2.0 Method Summary

2.1 Preventative maintenance is performed as scheduled in this docwnent or on an as
needed basis if evaluation reveals that preventative maintenance is not necessary.
2.2 Subsequent to every maintenance, all work performed will be docwnented in the
"instrwnent maintenance log" specific to that instrument.

2.2.1 Docwnent: Problems noted, maintenance performed, Hz instruments were
thoroughly leak tested, date of maintenance, date of return to analytical control,
and initials of the one performing maintenance.

3.0 Health and Safety

.3.1 See the Standard Operating Procedure for Safety.
3.2 Special precautions must be taken when using Hz as the carrier or auxiliary gas.
Care should be taken to discharge any static electricity buildup by grounding before
working on or adjusting an instrument where Hz is employed. Thorough leak
checking will be performed after every maintenance and documented in the
"instrument maintenance log."

4.0 Sample Preservation, Containers, Handling & Storage

N/A

5.0 Interferences and Potential Problems

N/A

Page 1 of7
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STAlfDARD OPERATt"O PROCEDURE FOR THE
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6.0 Equipment/Apparatus

SWL-OP-201

REV 1.3 -5/30/97

•
6.1 Replacement parts including but not limited to, syringes, septwn, inlet liners,
inlet seals (gold seals), column nuts, weldmet assemblies, split/purge valves, needle
valves, various ferrules, columns, pencil traps, ECDs, heating elements, cooling and
oven fans, and integrated circuit boards.

6.2 Tools and apparatus may include but are not limited to, metric and standard
crescent wrenches, column cutters, dental picks, Philips and flat head screw-drivers,
flow meters, leak detectors, bubble meters (not to be used for H2), and other
instnunent-specific tools.

7.0 Reagents

"N/A

8.0 Procedure

8.1 Tables I and 2 present a schedule for preventative maintenance/part replacement
for aJl Hewlett-Packard Gas Chromatographs. Tables 3 and 4 present a schedule for
preventative maintenance/part replacement for all Fisons Gas Chromatographs. The
schedules will be followed unless instnunent evaluation reveals that a particular
maintenance is unnecessary.

8.1.1 HP Maintenance.

Table I.Gas Chromatograph Preventative MaintenancelReplacement Schedule (HP).

•

ITEM

Activated
Charcoal Trap

Column

Detector

REPLACEMENT TIME

. Every month
or sooner.

As needed

As needed

TROUBLESHOOTING/COMMENTS

Traps potentially dangerous compounds after they
have passed through the GC detectors.

A new column is required if: resolution falls below
60%, if breakdown (not caused by other problems)
cannot be removed by cutting off the front portion of
the guard column or any other problem traced to the
column.

Refurbishing is recommended when the detector signal rises
100% above the original signal or the baseline will not

Page 2 of7
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stabilize. Baking the detectors with hydrogen and/or cleaning
the detector anode may make refurbishing unnecessary.

Retention time shifts may be indicative of a faulty or old
detector nut ferrule.

To ensure contaminant-free chromatography and to prevent
analyte breakdown.

To ensure contamination-free chromatography.

To ensure contamination-free chromatography and reduce
analyte breakdown. Discoloration of the gold seal indicates
contamination (Usually needed sooner than I month).

To ensure contamination-free chromatography.

Auxiliary flow fluctuations are indicative ofa faulty needle
valve.

To ensure contamination-free chromatography.

Poor linearity and random continuing standard linearity is
indicative of a clogged purge valve; especially if the early and
late eluting compounds of the standard are exhibiting
exceedingly contrastirig percent differences.

Rinse vial solvent should be filled and waste vials should be
emptied daily. If contamination is suspected, rinse vials well
with solvent and make a test injection. If the contamination
persists, replace the vials.

Septum

Septum Nut

Split Line

Syringe

Before every sequence

I year or as needed

6 months or as needed

~ I month or as needed

To ensure contamination-free chromatography.

To ensure contamination-free chromatography.

To ensure contamination-free chromatography; also to prevent
clogging of the purge valve with heavier organics back
flushed into the lines.

To ensure contamination-free chromatography. Needed when
the syringe plunger becomes difficult to move or when
contamination traced to the syringe is noted.

Table 2. Miscellaneous Gas Chromatograph Preventative Maintenance Schedule (HP)

•
MAINTENANCE

Auxiliary Flow Check

TIME

2 we.:ks or when
a flow problem

COMMENTCS)

To ensure gas flow stability and to help foresee other
problems.

Page 3 of7
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STAKDARD OPERATrlfO PROCEDURE FOR THE
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Column Cutting

Column Flow Check

Injection Port Rinse

Split Flow Check

Purge Flow Check

is suspected.
As needed

I month or as needed

As needed

As needed

As needed

SWL-OP-201

REV 1.3 - 5/30/97

When analyte breakdown exceeds method
acceptance criteria.

To ensure gas flow stability and to help foresee other
problems.

To ensure gas flow stability and to help foresee other
problems.

To ensure gas flow stability, to prevent wasting gas,
and to help foresee other problems.

To ensure gas flow stability, to prevent wasting gas,
and to help foresee other problems.

•

8.1.1.1 Subsequent to every maintenance, the following are required:

8.1.1.1.1 Leak-check the instrument around every area that was serviced.
Thorough leak testing, including all possible points of leaking in the oven and
surrounding anywhere near where the instrument was manipulated. .
8.1.1.1.2 Complete the "instrument maintenance log". All work perfonned
will be docwnented in the "instrument maintenance log" specific to that
instrument.

8.1.1.1.2.1 Docwnent: Problems noted, maintenance perfonned, H2instruments were thoroughly leak tested, date ofmaintenance, date of
return to analytical control, and initials of the one perfonning
maintenance.
8.1.1.1.2.2 Hewlett-Packard service persons are also required to
complete the instrument maintenance log (the person assigned that
particular instrument is responsible for ensuring all appropriate entries).

8.1.1.1.3 Allow for equilibration time before beginning an analysis
sequence. Injection of a colwnn conditioner and several solvents before
beginning. an analytical sequence promotes stability and is highly
recommended.
8.1.1.1.4 .Check detector signals for stability.

8.1.2 C Fisons Maintenance.

Table 3. Gas Chromatograph Preventative Maintenance/Replacement Schedule (Fisons)

•

Activated Every month
Charcoal Trap or sooner

IlCM REPLACEMENT TIME TROUBLESHOOTING/COMMENTS

Traps potentially dangerous compounds after they
have passed through the GC detectors.

Page 4 of7
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A new column is required if: resolution falls below
60%, if breakdown (not caused by other problems)
cannot be removed by cutting off the front portion of
the guard column or any other problem traced to the
column.

Detector As needed Refurbishing is recommended when the detector signal rises
100% above the original signal, when the baseline will not
stabilize, and/or when linearity can no longer be established.
Baking the detectors with hydrogen and/or cleaning
the detector anode may make refurbishing unnecessary.

Injection Liner 2 weeks or as needed
(& Tenuda)

To ensure contaminant-free chromatography and to prevent
analyte breakdown.

Injection Port As needed To ensure contamination-free chromatography.

Split Valve As needed

•
Gas Valves

Rinse Vials

I year or as needed

I month or as needed

Non-reproducible injections, including poor linearity and
random continuing standard linearity may indicate flow
fluctuations due to a faulty needle valve; especially if the early
and late eluting compounds of the standard are exhibiting
exceedingly contrasting percent differences.

Loss or random fluctuation of carrier or auxiliary flow is
indicative of a clogged valve.

~e vial solvent should be filled and waste vials should be
emptied daily. If contamination is suspected., rinse vials well
with solvent an(f 'rfiake a test injection. If the contamination
persists, replace the vials. Note: Fisons instruments are
highly susceptible to contamination from the rinse vials.

Septum Before every sequence To ensure contamination-free chromatography.

Syringe I month or as needed To ensure contamination-free chromatography. Needed when
the syringe plunger becomes difficult to move or when
contamination traced to the syringe is noted.

To ensure gas flow stability and to help foresee other
problems.

COMMENT(S)
2 weeks or when a
problem is suspected.

TIME
Auxiliary Flow Check

Table 4. Miscellaneous Gas Chromatograph Preventative Maintenance Schedule (Fisons)

MAINTENANcE

•
Column Cutting

Column Flow Check

As needed

1 month or as needed

When analyte breakdown exceeds method acceptance
, criteria.

To ensure gas flow stability and to help foresee other
problems.

Page 5 of7
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Injection Port Rinse

Split Flow Check

Purge Flow Check

As needed

I month or as needed

I month or as needed

SWL-OP-201

REV 1.3 -5/30/97

To ensure gas flow stability and to help foresee other
problems.

To ensure gas flow stability, to prevent wasting gas,
and to help foresee other problems.

To ensure gas flow stability, to prevent wasting gas,
and to help foresee other problems.

•
8.1.2.1 Subsequent to every maintenance, the following are required:

8.1.2.1.1 Leak-check the instrument around every area that was serviced.
Thorough leak testing, including all possible points of leaking in the oven and
surrounding anywhere near where the instrument was manipulated.
8.1.2.1.2 Complete the "instrument maintenance log". All work perfonned
will be documented in the "instrument maintenance log" specific to that
instrument.

8.1.2.1.2.1 Document: Problems noted, maintenance perfonned, H2

instruments were thoroughly leak tested, date of maintenance, date of
return to analytical control, and initials of the one perfonning
maintenance.
8.1.2.1.2.2 Fisons service persons are also required to complete the
instrument maintenance log (the person assigned that particular instrument •
is responsible for ensuring all appropriate entries).

8.1.2.1.3 Allow for equilibration time before beginning an analysis
sequence. Injection of a column conditioner and severa! solvents before
beginning an analytical sequence promotes stability and is highly
recommended. Note: If the detectors were opened or the detector end of the
colwnn was removed, then equilibration times are greatly increased (up to 1
day).
8.1.2.1.4 Check detector signals for stability.

9.0 Calculations

N/A

10.0 Quality Assurance/Quality Control

N/A

•
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11.0 Waste Disposal

See Waste Disposal SOP

12.0 Method Performance

N/A

13.0 References

N/A

14.0 Definitions

SWL-Op·201

REV 1.3 - 5/30/97

•

•

Instrwnent Maintenance Logbook - A pennanently bound, sequentially nwnbered
logbook used for detailing instrwnent problems, maintenance perfonned, and return
to analytical control. One logbook must be kept for every instrument.

Leak testing -- A systematic search for carrier or awdiiary gas leaks in a pressurized gas
chromatographic system. The Gow Mac, 21-250 gas detection system is used in the
Gas Chromatography Laboratory. Follow all manufacturer's instructions.

N/A = not applicable.
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I. PURPOSE
A. The Inorganic Preventive Maintenance Schedule Logbook., which is the planned

periodic and systematic care and servicing of the laboratory equipment. This
element prevents, detects, and corrects possible problems leading to equipment
failure or erroneous measurements.

B. Provide information on all observations, maintenance, problems, or changes in the
equipment operation that may affect the quality ofdata that is produced.

e
SOunlWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATINe PROCEDURE FOR THE
INORGANIC PREVENTIVE I\IAJNTENANCE SOIEDULE

INPREMA

e.

e ..

II. PROCEDURE
A. The following instruments use the listed Preventive Maintenance Schedule in

Figures 1-7. ...._., ,~: ':"

1. TJA ET1, TJA ET2, and TJA 61E -Figure 1.

2. PS200A and PS200B - Figure 2.

3. Lachet - Figure 3.

4. VAR400A, VAR400B, and PE51 OOB - Figure 4.

5. DX300 and DX20IOi - Figure 5.

6. Shimadzu TOC 5050 - Figure 6.

7. Leco CR-12 TOC - Figure 7.

B. Instructions for the Preventive Maintenance Schedule

1. In the "ANALYST' field enter your initials. "

2. In the "DATE" field enter the current date.

3. Perfonn and check offall "DAILY" maintenance items each day the instrument
is used.

4. Perform and check offall "WEEKLY" maintenance items on one ofthe
following days: Tuesday, Wednesday, or Thursday.

5. Perfonn and check offall "MONTI-n.Y" maintenance items in the first 10 days
ofeach month.

6. Perfonn and check offall "SEMI(BI)-ANNUALLY" maintenance items in the
last I0 days ofApril and November.

C. The following information should be written under the heading ofccSERVICE \
MAINTENANCE \ PROBLEMS" :

I. Corrective maintenance, which is any immediate maintenance that is performed
because ofsudden changes in equipment performances. /

2. Any major replacements, repairs, adjustments, or alignments that have bee.n
completed by a service engineer or the analyst.

......,. -
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Figure 5 - DX300 & DX20 10i Figure 6 - Shimadzu TOC 5050

::."':~.: . .. "~."

_en-
r_ ........ rnr ...

-"'.....,....-_-

e- _

...... c c ____--I- ____---
lWU.

WUJOU.

liE ~; I'IU:YEi'lM;\lr\INTE;1A.oqpnm.t
==-...:.:i: ...- ...-------. -- . -------

CJ
a
a
a
Cl_1-------

:0-- _

.-------
lWUl

•

_ Ie
. ..c....-_
...'-'1(------Ie-----....,----

c __._ _~_, .;ueaf_......ut_

~,. a.-,c_._.......-

tI,),Q..,A.''l."I.U.\l

~- -:'-----,. c.-.-... _
I
I .I--....---~---... -----------

Cl

a
a

---
__1("-_

..._ ..... =="_c

\tOPrTWl.\..

-'UIa.\",
I

....

Figure 7 - Leco CR-12

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

._---

.,~-

.(1.... _

a
a
a
CJ
Cl.......

......- ...... _11 •
SofS...-.



•

•

•

~ t., .~

SECTION 2
STANDARD OPERATING PROCEDURES FOR ANALYSIS



• SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

Standard Op.erating. Procedure

Analysis of Volatileprganics by GC/MS
SW846 Method 8260A

Date!
7 ~'Iler;

. '. ,~ . ~:... ':. ., ...

Document No.: SWL-QV-303

Rev No.1 Dat~·::·Re~'.3.1~:-··07/23/97

OFFICIAL
j APPROVALS COpy rJg,~I~~~ DATES

JdLfJO 8WflU J'Ir-tJ"'""+-4 0 R....I~o/-I.'-1~ft3191
Pr cedure Prepared By Date

. tLtM.- _7.L...,/t...lZ2:::......:s41--'9_9:~ _
Progra Date'I

-1/?-C-flr7:

•

Date

(Effective Date is 5 calendar days after the last signature above - OAJoe Officer)

•
Document Status

[ ] Controlled

[v(Official Copy

DC No.' Issued to: Date: QA:

DC No~:-~-{)-a8""""'-- Issued to:.t1l4M f{)5{ltik. Date: :J./1Jqg QA:'-hU1-

This document is the property of Southwest Laboratory of Oklahoma, Inc. It may not be reproduced without the
written consent of Southwest Laboratory, Inc.

C 2·- \



; ,,-
GCIMS A.!'\IALYSIS OF PURGEABLE ORGANICS

Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatiles Organics by GCtM;~ (SW846-8260A)

SWL-OV-303
Rev. No. 3.1 - 07123/97

•
TABLE OF CONTENTS

1.0. SCOPE AND APPLICATION..............................•.•.....•.............•.•...••...................•........•..••.•.•.1

1.1 Method 8260A Descriptionffest Cod~ 1
1.2 Reporting Limits and Compounds ~ 1

2.0 SUl\1MARY OF METHODIHOLDING TJMES .•......•......•..•~..........•...•.....•...••••.•••...•.•.•...••...1

2.1 Summary 1
2.2 Amount of Sample Analyzed .............•............................................................................. 1
2.3 Aqueous, Nonaqueous, and Medium.;Level Analyses : 1
2.4 Linear Range : 1
2.5 14 Day holding time...........................•............................................................................. 1

3.0. .. I-IE.ALTH A.ND SAFETY..................................•.•.•.•.••.••...•.....••.•..........•....•••.•.•.•••..••.....•.•.•...•.•2

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE ..••...•......•••.....2

4.1 Water Sample Preservation 2
4.2 Sample and Standard Storage : 2

5.0 INTERFERENCES A.ND POTENTIAL P~OBLEMS ~ 2 •

5.1 Sources of Contamination 2

6.0 APPARATUS AND MATERIALS ~.~.•..........•...........•..•.............•.•....•...•.•! •••••••••••••••••••.3

6.1 Micro Syringes.......................................•.. ~ 3
6.2 Syringe Valve :..................................................•.........................3
6.3 Syringe 3
6.4 pH Paper.; 3
6.5 Balance 3
6.6 Glassware : 3
6.7 Purge and Trap Device 3
6.8 Gas Chromatograph 3
6.9 Colwnn : 3
6.10 . Jet Separator 3
6.11 Mass Spectrometer 3
6.12 Calibration Requirements 3

7.0 REAGENTS A.ND STA.NDARDS ...............••.•...•...•.•••.••.•.•••••.••.••.•.•••••..••.•.•••••.••••••.••.•.••••••.•.•.3

7.1 Reagent Water 3
7.2 Methanol 3
7.3 Stock Standard Solution 4
7.4 Secondary Dilution Standards 4 •
7.5 Internal Standard and Surrogate spiIdng Solution .4

(2-2
Table of Contents Page i



8.0 PROCEDURE ~ ~ : 4

8.1 Instrumental Parameters 4
8.2. Operating Conditions 4
8.3 Purge Gas Flow ; 4
8.4 Tune 4
8.5 Initial Calibration 5
8.6 Calibration Verification 7
8.7 Water Samples 7
8.8 Soil Sample Analysis-Low Level 8
8.9 Soil Sample Analysis-Medium Level ~ 9
8.10 Analysis Report Criteria 11
8.11 Reanalysis Criteria 11
8.12 Sample Report 11

•
~:·:f~
"~, . - ~

Southwest Laboratory of Oklahoma, Inc~,;j~;'~;.
Title: Analysis of Volatiles Organics 'by GCtMS:(SW846-8260A)

SWL-OV-303
Rev. No. 3.1 -' 07123/97

•

•

9.0. CALCULATIONS .......................................•.......................•.............•..........•..............•.............11

9.1 Calculations 11

10.0 QUALITY ASSURANCE/QUALITY CONTROL 11

10.1 Method Blank 11
10.2 Laboratory Control Spike ~ 12
10.3 Matrix Spikes 12

11.0 WASTE DISPOSAL 12
-

11.1 Discarding Residual Sample 12

12.0 METHOD PERFORMANCE....................••••...•....;........................................•....•.....•.........•....13

12.1 LCSILCSD Recovery Limits 13
12.2 MSIIvlSD Recovery Limist 13
12.3 MDL's 13

13.0 REFERENCES 13

13.1 SW-846-8260A 13
13.2 Control Chart SOP 13
13.3 Definition and Detennination of Detection Limits SOP 13
13.4 Hazardous Waste Management SOP 13

l~.O DEFINITIONS 13

15.0 DATA ARCmvAL ....................................•...........•..............................~.........•......•..................13

16.0 METHOD DETECTION LIMITS...................•.•.. ~..•.....•...•...........•...•.•••....•..••..•.••.•.•••.•.•..•.....13

16.1 Analysis ofMDL's 14
16.2 MDL Verification 14
16.3 MDL Reporting 14

C2.-'3
Table of Contents Page ii



Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatiles Organics by GCIMS JSW846-8260A)

.:.,-.- ....
, "

ATTACHMENTS

Table 1"Characteristic Ions for Surrogates and :.: .
Internal Standards For Volatile Organic Cbmpounds 15

Table 2 "Characteristic Masses (m/z)for Purgeable Organic Compounds" 16

Table 3 "BFB Key Ions and Abundance Criteria" ,., 17

Table 4 "Surrogate Recovery Limits" , 17

Table 5 "Volatile Internal Standards with Corresponding'
Analytes Assignedfor Quantitation : : 18

Table 6 "Volatile Calibration Check Compounds (eCC) " 19

Table 7 "Compound List and Method Reporting Limits" 20

Table 8 "Standards Preparation - Soil/5mL Purge" 21

Table 9 "Calculations 22

SWL-OV-303
Rev. No. 3.1 - 07123/97

Figure 1 23
Figure 2 24

Table of Contents Page iii

•

•

•



:.. ,'

".,..

;...\ "

Southwest Laboratory of Oklahoma, Inc., 'I, ; f;;~ ,

Title: Analysis of Volatile Organics by GCIMS'(SW-846/8260A)
OV-Series: SWL-OV-303

Rev. No. 3.1-- 07123/97

• GCIMS ANALYSIS OF PURGEABLE ORGANICS

1.0. SCOPE AND APPLICATION

1.1 Method 8260A, test code MS326, is a purge-and-trap, gas chromatograph/mass
spectrometer procedure used to determine volatile organic compounds in many different
types of matrices regardless of water content. It can be used to quantitate most volatile
organic contaminants with boiling points less than 200°C that are insoluble or only
slightly soluble in water. It can also be used for the quantitation and analysis of the more
soluble orgaruc compounds such as ethers, acetates, acrylates, and ketones, but with
quantitation limits increased accordingly due to poor purging efficiency. In general, for
most contaminants, the reporting limit for this method for anyone compound is 5 J.lglkg
for soil/sediment samples 5 J.lg/L for ground water samples, and 0.5 mglkg for wastes.
Clearly, reporting limits will be higher for sample extracts or samples requiring dilution
due to high concentrations of contaminants.

1.2 The reporting limits and compounds listed in Table 7 are nonnal limits and compounds
analyzed by this method.

2.1•
2.0 METHOD SUMMARY

An inert gas, helium, is bubbled through either an aqueous sample or heated solid sample
contained in a specifically designed purging chamber at ambient temperature. The
purgeables are efficiently transferred from the aqueous phase to the'vapor phase. The
vapor is swept through a sorbent column where the purgeables are trapped. After purging
is completed, the sorbent column is heated and backflushed with the helium to desorb the
purgeables onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeables that are then detected with a mass spectrometer.

2.2 The amount of sample analyzed will vary depending upon the nature of the sample
(aqueous or nonaqueous) and the desired quantitation limits of the analysis. For nonnal
aqueous samples, a 5mL aliquot is used. For nonnal nonaqueous solid samples, 5.0 grams
plus 5 mL filtered tap water will be analyzed.

2.3 For aqueous samples, an aliquot of the sample is diluted with filtered tap water when
dilution is necessary. A 5 mL aliquot of the dilution is taken for purging. For nonaqueous
samples, as little as 1.0 gram may be used for low-level diluted analyses. For medium
level analyses, 4.0 grams of sample is extracted in 10 mL methanol, and up to 100 uL of
the extract may be used.

2.4 If the amount of a compound detected is outside the linear range of the instrument, then a
smaller sample size is analyzed.

•
2.5

\

All samples are analyzed within 14 days of the sampling date. (See Section 4.1 for
details concerning sample preservation)
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•
Some of the reagents solvents, and other chemicals used in this method have been clearly
defined as toxic and/or carcinogenic; most, however, remain in question or are not
precisely defined with respect to the hazards of handling. All chemicals and samples,
therefore, are treated as potentially ~dous, and exposure to them is minimized. Also,
the MSDS for all stock solutions, reagents, and solvents used are kept on file in an easily
accessible place in the lab. Any spills ~hat may occur are cleaned up immediately.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 All water samples are to be preserved in the field using HCl. Verification of this
preservation is performed by checking 'the pH ofall water samples and recording their pH
on the Volatile GC/MS pH Form. (fi~re 1)

·4.2 Samples are stored at 4° +/- 2° C. :Standards are stored at -10° to -20°C. All samples
and standard solutions must be allowed to warni to ambient temperature before analysis.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Many major sources of contamination are avoided by using stainless stee~ nicke~

polytetrafluroethylene (pFTE), glass, and other inert materials for all equipment and
materials that in any way affect the ~etection and quantitation of volatile contaminants in •
samples. However, other areas of cO!1tamination do exist, and are avoided as follows:

5.1.1 Samples can sometimes be contaminated by diffusion ofvolatile organics through
the septum seal during shipment and storage; this' can be handled by the use of a
trip blank prepared from organic-free filtered tap water which is carried through
the entire sampling and shipping process with all samples, in addition to holding
blanks prepared in the same fashion and stored in all areas where samples will be
stored in the laboratory. Our laboratory encourages the analysis of a trip blank
and sends trip blanks to clien!~ when providing a bottle order for sampling.

5.1.2 Interfering contamination can occur when a sample is analyzed immediately
following a sample containing high concentrations of volatile organic compounds.
All such samples are review~d carefully for any indication of carryover and
reanalyzed when there is '¥ly question of whether contaminants found in the
sample are the result of true contamination or originate from the previous
analysis. ..

5.1.3 Common laboratory solvents present in the air ofmost analytical laboratories,
notably methylene chloride, acetone, arid chloroform, can cause contamination of
the analytical instruments themselves; this can be checked by analyzing an
instrument blank, where the presence ofvolatile contaminants can alert the
analyst of the need to perform ~y cleaning measures necessary to achieve an
analytical run which is as contaminant-free as possible. •

6.0. APPARATUS AND MATERIALS
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6.7

•

6.2 Syringe valve - two-way, with Luer ends (three each), if applicable to the purging
device.

6.3 Syringe - 5 mL, gas tight.

6.4 pH Paper - Range of 1-6

6.5 Balance, Analytical - capable of accurately weighing 0.0001 g. and a top-loading
balance capable of weighing 0.1 g.

6.6 Glassware

6.6.1 Bottle - 40 mL, screw cap, with Teflon cap liner.

6.6.2 Volumetric flasks - class A with ground-glass stoppers.

6.6.3 Vials - 20mL for medium level extraction

Purge and trap device - The purge and trap device consists of three separate pieces of
equipment; the sample purger, trap and the desorber. Heating blankets are added to the
Tekmar 2032 and 2016 Autosamplers when low level soils are analyzed. Sample purgers
include Tekmar ALS2032, ALS2016, Precept, or equivalent. Trap and desorber include
Tekmar 2000 and 3000 or equivalent.

6.8 Gas chromatograph - An analytical system complete with a temperature programmable
gas chromatograph suitable for on-column injection and all required accessories
including syringes, analytical column, and gases. GC is Hewlett-Packard 5890 Series II
or equivalent.

6.9 Column - DB624, 75m, 0.53mm ill, 3.0 urn (J&W Scientific Cat. No. 125-1334).

6.10 Jet Separator - Glass (SIS Cat. No. 113505).

6.11 Mass spectrometer - Capable of scanning from 35 to 300 amu every one second,
utilizing seventy volts (nominal) electron energy in the electron impact ionization mode
and producing a mass spectrum which meets all the criteria when 50 ng of 4
Bromofluorobenzene (BFB) is injected through the gas chromatograph inlet (see Table
3). MSD is Hewlett-Packard 5970,5971,5972, or equivalent.

6.12 Calibration requirements can be found in Table 6.

7.0 REAGENTS AND STANDARDS

7. 1 Reagent water - Produced by filtering tap water through an organic filtration system
containing activated charcoal prior to use.

• 7.2 Methanol - Pesticide quality or equivalent.
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Stock standard solutions - Stock standard solutions are purchased and are traceable to
EPA supplied standards. These solutions are stored in Teflon sealed screwcap bottles at 
10°C to -20°C.

•
7.4 Secondary dilution standards - Using commercially prepared standard solutions,

secondary dilution standards that contain the compounds of interest, either singly or
mixed together, are prepared in m~th~ol. Secondary dilution standards should be stored
with minimal headspace and should be checked frequently for signs' of degradation or
evaporation especially just prior to preparing calibration standards from them. Secondary
dilution standards are used until de~adation is verified through daily calibration checks.

7.S Internal Standard and Surrogat~ Spiking Solution - The internal standards are
Pentafluorobenzene, 1,4-Difluorobenzene, Chlorobenzene-dS' and 1,4-Dichlorobenzene-

d4' The surrogates are Dibromofluoromethane, Toluene-dS' and 4-Bromofluorobenzene.

An additional surrogate, 1,2-Dichloroethane-d4 may also be added. Separate internal
standard and surrogate standard solutions are prepared containing the above at a
concentration of2S JlglmL in methanol.

8.0 PROCEDURE

S.l This method requires the following instrumental parameters:

S.l.1 Electron Energy:

S.1.2 Mass Range: 35-300

70 Volts (nominal) •
S.1.3 Scan Time: to give at least S scans per peak, not to exceed one second per scan

8.2 Recommended Operating conditions for the gas chromatograph and column conditions:
DB-624, 75m, 0.53mm rD, 3 Jlm film thickness at a flow rate of 30 mUmin. Column
temperature is isothermal at 4SOC for five minutes, then programmed at SoC per minute
to 105°C. funher programmed at lOoC/min. to lSO°C.

8.3 Adjust the purge gas (helium) flow rate to 35 ± 3 mUmin on the purge and trap.
Variations from this flow rate may be necessary to achieve better purging and collection
efficiencies for some compounds, particularly chloromethane and bromofonn.

8.4 Tune

8.4.1 Before analysis of samples can begin, the instrument must meet all calibration
criteria. The first step in the calibration of a Volatiles GC/MS system is to
demonstrate the ionization and fragmentation of standard mass spectral tuning
compounds. This, as well as asensitivity check, is accomplished with the use of
4-Bromofluorobenzene, an EPA specified compound. This standard is run daily to
validate the GCIMS system and to begin the l2-hour clock. BFB is analyzed by
direct injection of a 50-ng aliquot into the instrument.

8.4.2 When the analysis is complete, the tune is checked against standard criteria (See
Table 3 for Tune Criteria). SWS260 tune criteria for BFB must be met before any
.other calibration standards Of sample analysis is performed.

•
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8.4.3 If the tune fails to meet the criteii~ BFB is rerun. If it fails again, the instrument
must be retuned through "Auto Tune" or "Manual Tune," then BFB should be run
again. If all criteria are met, the calibration sequence is run, but if it fails again, a
supervisor is contacted because instrument maintenance such as source cleaning
may be required.

8.5. Initial Calibration

•
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•

•

8.5.1 .Once BFB has met" its tune criteria, calibration may begin. Initial calibration of
the GCIMS is established and validated by the analysis of EPA traceable
standards at five concentration levels which are 5, 20, 50, 100,and 200 ppb for the
5 mL or 5 gram purge method. These standards are made up in 5 mL of filtered
tap water and purged on the Tekmar before analysis by GCIMS. The internal
standard calibration procedure is used. In addition to surrogate recovery
compounds, standards and sample extracts are spiked with internal standards that
span the retention time range of the analytes of interest.

8.5.2 The Response Factors (RF) for the analytes in the standard are calculated and
stored in a Target Method File. Using the RFs from the initial calibration, the
percent relative standard deviation (%RSD) for all compounds is calculated
utilizing the formula shown in Table 9. The criterion the initial calibration must
meet to be acceptable is found in Table 6. .

8.5.3 If the five-point does not meet criteria, each standard is checked for the need of a
possible rerun, in case the standards have been added at the wrong amount, or the
purge may have been bad. If reanalyzing a standard will not solve the problem, a
supervisor is contacted. Some problems could be found to be related to purge
chambers, multiplier, flows, etc.

8.5.4 If the initial calibration does meet the criteria stated in Table 6, and there is time
remaining in the 12-hour time period, samples may be run.

8.5.4.1 If the % RSD of any compound is 15% or less, then the relative
response factor is assumed to be constant over the calibration range,
and the average relative response factor may be used for quantitation.

8.5.4.2 If the % RSD of any compound is greater than 15%, a calibration curve
must be constructed of area ratios (A/Ais) versus concentration using
first or higher order regression fit of the five calibration points (ie:
linear regression or quadratic).

The use of calibration curves is a recommended alternative to average response
factor calibration and a useful diagnostic of standard preparation accuracy and
absorption activity in the chromatographic system.

8.5.5 The calibration standards are prepared by filling a syringe with filtered tap water
and spiking with the standards as follows.
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•t Soil - 5 mL Purgeffekmar ALS2032/ALS2016

8260 Extra Int. Std. Standard Acrolein!
Internal 25ppm Cmpd.Stock Gases Final Final Acrylonitrile
Standard Surrogate Stock Std. Standard Stock Std. Cone. Cone. Final Conc.

(J.l1.) (J.l1.) (J.l1.) (J.l1.) (J.l1.) (ng/mL) (ng/mL) (ng/mL)

10 , 1 1 1 1 50 5 50
10 4 . 4 4 4 50 20 200
10 10 10 10 10 50 50 500
10 20 20 20 20 50 100 1000
10 40 40 40 40 50 200 2000

Soil-5mL Purgeffekmar Precept

8260 Extra Acrolein!

Cmpd. Int. Std. . Standard Acrylonittile

25ppm Gases Stocks Final Final Final
Surrogate Stock Std. Stock Std. Standard Cone. Conc. Conc.

(uL) (uL) (uL) . (J.l1.) (ng/mL) (ng/mL) (ng/mL)

8 8 8 . 8 . 50 5 50
32 32 32 32 50 20 200
80 80 80 80 50 50 500
160 160 160 160 50 100 1000
320 320 320 320 50 200 2000

•

8.5.6 Ifanalyzing on the Tekmar 203212016, the syringe is attached to the syringe valve
assembly on the Tekmar. The syringe valve is opened, the sample is injected into
the purging chamber, and the purging device valve is closed. Water samples are
purged at ambient temperatUre: Low-level soils are purged at 40° +/- 1°C. If
analyzing on the Precept, the"standard's 40mL volatile vial is loaded into the tray.
The Precept will pick up the vial, and do one of the two things: 1) If the vial is a
soil standard, it will transfer the vial from the tray to a heated vial holder, spike it
with internal standard, and purge the standard. 2) If the vial is a water standard, it
will withdraw 5mL from the vial, spike it with internal standard, and transfer the
5ml to the Tekmar 3000 for purging. The sample is purged for 8.0 min at ambient
temperature. At the conclusion of the purge time, the trapped materials are •
introduced to the GC column by the Desorb Mode where the trap is rapidly heated
to 180°C for four minutes.

eJ- /0 Page 6 of 24



8.5.7 After the sample desorbs onto the Ge, the trap is baked for four minutes at 225°C,
then it is allowed to cool to less than 30°C before being ready to purge the next
standard or sample. During this time, the Precept flushes its lines and needle.

8.5.8 The standard will be quantitated into a report in which concentrations, areas,
response factors, standard deviations, percent differences, and regression
coefficients are calculated.

•
Southwest Laboratory of Oklaho rna, Inc. .~~'i;~::
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•

•

8.6 Calibration Verification

8.6.1 A calibration verification of the GeIMS uses the same EPA traceable standards,
but at only one level: 50 ppb. The analysis is perfonned in the same manner as
stated before in the initial calibration. The calibration verification checks the
same compounds as the initial calibration, and the criteria the calibration
verification must meet to be acceptable are also found in Table 6.

All other compounds should have a %Drift less than 30%,' except for the
following which should have %Drift less than 60%: Freons, Ketones, 1,2,3
Trichloropropane, 1,2-Dibromo-3-Chloropropane, Naphthalene, Hexachlorobuta
diene, and 2-Chloroethylvinylether.

8.6.2 The calibration verification is perfonned after the BFB and must meet all criteria
before any other analysis continues. If the CCC/SPCC criteria are not met, the
standard must be rerun, as it is possible, the standard was not prepared correctly
or that there was a bad purge. However, if the second standard still doesn't meet
CCC/SPCC criteria, an initial calibration must be run or corrective action
performed.

8.6.3 If the calibration verification does meet the criteria stated in Table 6, samples may
be run. Samples are quantitated based on the criteria stated above in Section
8.5.4.

8.7 Water Samples

8.7.1 Any headspace in the bottle is noted before opening. If analyzing on the Tekmar
2032 or 2016, the sample bottle (which has been allowed to come to ambient
temperature) is opened and is carefully poured into the syringe barrel to just short
of overflowing, then adjusted to a volume of 5 mL. This process of taking an
aliquot destroys the validity ofthe sample for future analysis. Care must also be
taken to. prevent air from leaking into the syringe. The entire sample vial is
loaded onto the Tekmar Precept.

8.7.2 When spiking samples on the Tekmar 2032 or 2016, 10 J.1L of the Surrogate
Spiking Solution and 10 J.1L of the Internal Standard Spiking Solution are added
through the valve bore of the syringe, which is equivalent to a concentration of 50
J.1g/L of each standard. If samples are analyzed on the Tekmar Precept, the
instrument automatically spikes Internal Standard and Surrogate during analysis.

~J.-/I
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8.7.3 Water samples are loaded in'the following manner to ensure the proper sample is
placed into its designated P4rge chamber on the Tekrnar 203212016 Autosampler:

• A test tube rack is filled w1th the samples' 40 mL VOA vials. The syringes to
be used are placed in frOI1t of the samples.

Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatile Organics by GC/MS (SW-846/8260A)

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•
.• All sample purge tubes are labeled with the SWLO II) Number and

Autosampler position. Each analyst verifies as he/she loads each sample into
the purge chambers the syringe matches the II) on the purge tube.

• The Tekmar Precept allow~ the analyst to load the sample vials directly on the
instrument, reducing the risk of a loading error. Purge in the same manner as
stated during calibration.

8.7.4 For water samples analyzed on the Tekmar 2032 or 2016 requiring matrix spike
and matrix spike duplicates, ·10 JlL of the matrix spike solution is added to the
sample to be purged. Disregarding any dilutions, this is equivalent to a
concentration of 50 Jlg/L of each matrix spike standard. Water samples analyzed
on the Precept requiring MSIMSD, 80JlL of the matrix spike solution is added to
the sample to be purged, yielding a concentration of 50ugIL.

8.7.5 With all matrices, all dilutiolls should keep the response of the major constituents
(previously saturated peaks) in the upper half of the linear range of the curve.

8.7.6 An estimated concentration for· Tentatively Identified Compounds (TICs) shall be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

8.7.7 The formula for calculating concentrations for target compounds is found in Table
9. For TICs, area counts from the total ion chromatograms are to be used for both
the compound to be measured ~d the internal standard. A response factor (RF) of
one (1) is to be assumed.· The value from this quantitation shall be qualified as
"estimated." This estimated concentration should be calculated for all TICs as
well as those identified as unknowns.

•

8.7.8 After analysis is complete, the pH is recorded for all water samples on a pH Log
(See Figure 1). If a sample has a pH reading >2, the project officer associated
with that particular client's samples is notified.

8.8 Soil Sample Analysis - Low Level

8.8.1 The low-level method is base~ on purging a heated sediment/soil mixed with
flltered tap water containing the surrogate and internal standards.

8.8.2 The sample (for volatile organic;s) consists of an equal representation of the entire
contents of the sample container (i.e., no supernatant liquids are discarded.) The
contents of the sample container are mixed with a narrow spatula, then the sample. •
is weighed into a disposable test tube if analyzing on the Tekrnar 2032 or 2016, or
the sample is weighed into a disposable 40mL volatile vial if analyzing on the
Tekmar Precept. 5 grams of sample are used, unless a dilution is required, in
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• which case 1 - 4 grams'of sample may be used. A top loading balance is used, and
the actual weight is recorded to the nearest O. 1 gram.

8.8.3 Immediately after weighing the sample into the labeled test tube or vial it is
loaded onto the Tekmar ALS. If analyzing on the Tekmar 203212016, the plunger
from a 5 mL Luerlock syringe is removed and the syringe is filled to overflowing
with filtered tap water. The plunger is replaced to vent trapped air, then the
volume is adjusted to 5.0 mL. 10 JlL each of the Surrogate Spiking Solution and
the Internal Standard Solution are added to the syringe. This addition to the soil is
equivalent of 50 Jlg/Kg of each standard. This spiked filtered tap water is added to
the test tube, the sample is' heated to 40°C, and purging is begun. If analyzing on
the Tekmar Precept, the vial is transferred for heating and it automatically spikes
the soiVwater mixture with Internal Standard and Surrogate to yield a
concentration for both of 50ug/Kg. The samples follow the same purge method as
stated in the calibration.

•

•

8.8.4 For soil samples requiring matrix spike and matrix spike duplicates, 10 JlL of the
matrix spike solution is introduced into the 5 mL of the filtered tap water being
added to the soil if analyzing on the Tekmar 203212016, or 80JlL of matrix spike
solution is introduced into 40mL of water if analyzing on the Tekmar Precept.
Disregarding any dih.itions, this is equivalent to 50 Ilg/Kg of each matrix spike
standard.

-
.8.8.5 With all matrices, all dilutions should keep the response of the major constituents

(previously saturated peaks) in the upper half of the linear range of the curve.

8.8.6 An estimated concentration for Tentatively Identified Compounds (TICs) shall be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

8.8.7 The formula for calculating concentrations for target compounds is found in Table
9; For non-TIC compounds, area counts from the total ion chromatograms are to
be used for both the compound to be measured and the internal standard. A
response factor (RF) of one (1) is to be assumed. The value from this quantitation
shall be qualified as "estimated." This estimated concentration should be
calculated for all TICs as well as those identified as unknowns.

8.8.8 All soil samples must have their percent moisture determined so that compound
contamination can be reported for "dry weight." This is performed by the
Extractions Department and submitted to the Volatiles Data Clerk for reporting.

8.9 Soil Sample Analysis - Medium Level

8.9.1 Medium level extraction/analysis is required if analysis of a sample at a 1 gram
level produces peak saturation; or compounds out of linear range. The medium
level method is based on extracting the sediment soil sample with methanol. An
aliquot of the methanol extract is added to filtered tap water containing the
internal standards. The surrogate·is spiked directly into the extract, thus making

CJ -(3 Page 9 of24



the addition directly into the fi~tered tap water unnecessary. The extract is purged
at ambient temperature. .

Southwest Laboratory of Oklahoma~ Inc.
Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A)

'OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•
8.9.2 The medium level extract is prepared by weighing 4 grams of the sample into the

scintillation vial. Using a top-Joading balance, the actual weight is noted to the
nearest 0.1 g, then 9900 ~L of methanol and 100 ~L of the medium concentration
Surrogate Standard are added, The mixture is then capped and shaken by hand for
2 minutes. The extract should be made up quickly in order to avoid the loss of
volatile organics.

8.9.3 The sample is loaded in the following manner: if analyzing on the Tekmar
203212016, a syringe is filled just short of overtlowing using filtered tap water,
then the volume is adjusted to' 4.9 mL. The plunger is then adjusted to 5 mL to
allow for the addition of the exp-act and standards, and 10 ~ of Internal Standard
Solution is added. Finally, the ~olume of the methanol extract and the volume of
methanol, if needed, is added to total 100 ~L. If analyzing on the Tekmar
Precept, a volatile vial is filled to 40mL and adjusted to 39.2mL. The volume of
methanol extract and volume of methanol, if needed, is added to total 800~.

8.9.4 The sample is loaded into the purging device (Tekmar) and the same purging
method as stated during calibra~on is followed.

8.9.5 For samples requiring matrix spike and matrix spike duplicates, an extract is
prepared in the same manner as stated above in Section 8.9.2, using 9800 ~L of
methanol, 100 ~L of medium concentration surrogate, and 100·~L of medium
concentration matrix spike solution. These samples are loaded in the same manner
as other samples.

8.9.6 The method blank must be analyzed in the same manner as with low-level soils
and waters, but it is prepared differently using 4 gram of a purified solid matrix.
Surrogate Spiking Solution and 'methanol are then added to make a total volume
of 10 mL, and the blank is purged at ambient temperature. An acceptable blank
must contain less than or equal to the reporting limit of any volatile target
compound, or else corrective action will be taken immediately.

8.9.7 With all matrices, all dilutions ~hould keep the response of the major constituents
(previously saturated peaks) in the upper half of the linear range of the curve.

8.9.8 An estimated concentration for Tentatively Identified Compounds (TICs) shall be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

•

8.9.9 The formula for calculating cOllcentrations for target compounds is found in Table
9. For TIC compounds, area cQunts from the total ion chromatograms are to be
used for both the compound tqbe measured and the internal standard. A response
factor (RF) of one (1) is to be assumed. The value from this quantitation shall be •
qualified as "estimated." This estimated concentration should be calculated for all
TICs as well as those identified as unknoWns.
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Southwest Laboratory of Oklahoma, Inc. :(~~!K ..
Title: Analysis of Volatile Organics by GCfM~:(SW-846/8260A)

• 8.9.10All soil samples must have their'pe'rcent moisture determined so that compound
contamination can be reported for ""dry weight." This is performed by the
Extractions Department and submitted to the Volatiles Data Clerk for reporting.
The values may also be obtained from the LIMs database by episode.

8.10 Analysis Report Criteria-A sample is acceptable when it meets the following criteria:

8.10.1 The internal standards' EICP areas are within a factor of 2(-50%/+100%) of the
calibration' internal standards.

8.10.2 The internal standards' retention times are within ±30 seconds of the
calibration's internal standards.

•

8.10.3 Surrogate recoveries are within the limits stated in Table 4.

8.10A Any compound found in the sample is within the linearity range, with any
dilutions showing compounds in an acceptable range of linearity. If a sample
analysis contains any target compounds above the linear range, all subsequent
samples will be reviewed for those target compounds.. The target compounds
must be below the reporting limits to be acceptable; otherwise they must be
reanalyzed. .

8.10.5 Chromatogram shows no signs of carryover or instrument deficiencies.

8.11 Reanalysis Criteria: If sample does not meet iriternal standards' or surrogates' criteria,
it must be reanalyzed. If the reanalysis meets all criteria, it is submitted. If the reanalysis
duplicates the results from' the first analysis, both analyses are submitted. This
information is recorded in the analyst's log book (See Figure 2).

8.12 A sample report is complete when it contains all of the following in order:

8.12.1 Chromatogram

8.12.2 Quant Report

8.12.3 Manual Integrations

8.12A Spectra of any compound, excluding internal standards and surrogates

8.12.5 Tentatively Identified Compounds (TICs)

8.12.6 Internal Standards/Surrogates

9.0 CALCULAnONS

9.1 All calculations are shown in Table 9 on page 22 of this SOP.

• 10.0. QUALITY ASSURANCE/QUAUTY CONTROL

10.1 Method Blank (Laboratory Reagent Blank)

(.J. - IS- Page 11 of24



10.1.1 The method blank is analyzed once the calibration has been met, whether it be an
initial calibration or calibration verification. The method blank. called the
"VBLK", consists of loading :a syringe with 5 mL of filtered tap water spiked to
yield a concentration of 50 ppb internal standard and surrogate, or loading a 40mL
volatile vial of filtered tap w~ter into the Precept tray to be spiked automatically
by the instrument. The VBLK is used to establish the analytical system is free of
contaminants. It is also u~ed to check for carryover contamination after a
standard run.

Southwest Laboratory of Oklahoma, Inc.
Title: Analysis ofVolatiJe Organics by GC~IS (SW-846/8260A)

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

'.

10.1.2 An acceptable blank must meet the internal standard criteria stated in Section
8.10.1 and the surrogate recoveries found in Table 4. The concentration of the
target compounds in the bl~ must be less than the method reporting limit for
each target compound (see Table 7).

10.1.3 If a blank exceeds these criteria, corrective measures must be taken immediately,
beginning with immediately reanalyzing the blank. If all criteria are still not met,
the supervisor is then consulted.

10.2 Laboratory Control Spike (LCS and LCSD)

10.2.1 The Laboratory Control Spike (LCS and LCSD) are internal laboratory QC
samples designed to show th~ capability of our laboratory to be in compliance
with the protocol. They consist of filtered tap water spiked with an LCS solution •
which contains all compounds found in the daily cal{bration standards at a 50ppb
level.

10.2.2 An acceptable LCS and LCSD must meet the internal standard criteria stated in
Section 8.10.1 and the surrogate recoveries in Table 4. The percent recovery for
each of the compounds in the LCS and LCSD should be within recovery limits
shown in the QC Method Reference "Blue Book". The LCS limits are set forth by
our laboratory showing our internal control limits, therefore, operators should put
forth every effort to meet these limits. Limits are derived using a control chart
program as per the Control Chart SOP (SWL-GA-112).

10.2.3 If the compounds are outside QC limits, corrective action is needed immediately,
beginning with rerunning the LCS to verify that it was prepared correctly and that
it was not a bad purge. If reanalysis does not solve the problem, a new standard
may need to be made.

10.3 Matrix Spikes - MSIMSDs will be analyzed at a rate of 1 MSIMSD per batch of 20 or
fewer samples. A minimum of the five compounds (1,I-Dichloroethene, Benzene,
Trichloroethene, Toluene, and Chlorobenzene) will be used; however all compounds can
be spiked. The recovery limits will be the same as the LCS/LCSD and will be advisory
since they are dependent upon the matrix.

11.0 WASTE DISPOSAL

11.1 Residual sample material and standards are discarded as directed by the Hazardous Waste
Management SOP (SWL-GENHAZW,' Rev. 3.0).

•
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12.0 METHOD PERFORMANCE

12.1 The recovery limits for each of the compounds in the LCS and LCSD are shown in the
QC Method Reference "Blue Book".

12.2 The recovery limits for each ofthe compounds in the MS and MSD are shown in the QC
Method Reference "Blue Book".

12.3 MDL'S for this method are reported in the Laboratory's "Red Book".

13.0 REFERENCES

13.1 Method SW846-8260A (Revision 1- September, 1994)

13.2 Control Chart SOP (SWL-GA-112, Rev. 2.0, 5/15/97)

13.3 Definition and Determination ofDetection Limits SOP (SWL-GA-l13, Rev. 3.0,
6/17/97)

13.4 Hazardous Waste Management SOP (SWL-GENHAZW, Rev. 3.0)

14.0 DEFINITIONS

14.1 BFB: Bromofluorobenzene

14.2 Calibration: Establishment ofan analytical curve based on response factors ofknown
standards.

14.3 Calibration Standards: Series ofknown standard solutions used by the analyst for
calibration of the instrument (i.e.: preparation of the ,analytical curve).

14.4 GCIMS: Gas ChromatographylMass Spectrometry

14.5 Laboratory Control Spike (LCS): A known matrix spiked with compounds representative
of the target analytes. Used to document laboratory performance.

15.0 DATA ARCHIVAL

15.1 Instrument data is stored in two separate locations before being archived to ensure data
does not become erased or corrupt. Data is stored on both the instrument's Chemstation
and the Unix-based processing system. Data is archived from the Unix-based system
using the "TAR" format onto 60 m OAT tapes. No more than two months of data is
archived onto the same tape. Once a tape contains two months of data, a tape directory is
printed and bound for permanent storage. Each tape is labeled with the instrument ill
and the date range of data contained on the tape.

16.0 METHOD DETECTION LIMITS (MDL'S)

Page 13 of24



Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatile Organics by GCIMS (S\V-846/8260A)

16.1

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

MDL's are analyzed annually for both 5mL water and soil methods. Seven aliquots are
analyzed at a concentration of 5ppb and their data is recorded in a spreadsheet format for
easy reVIew.

•
16.2 MDL's are verified to be below our reporting limit.

16.3 MDL'S are reported in the Laboratory's "Red Book".

•

•
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Southwest Laboratory of Oklahoma, Inc. :
Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A) .

Table 1

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

Characteristic Ions for Surrogates and Internal
Standards for Volatile Organic Compounds

Primary Secondary Primary Secondary

Surrogate or Characteristic Characteristic Surrogate or Characteristic Characteristic

Internal Standard Ion Ion(s)
Internal Standard

Ion Ion(s)

4-Bromofluorobenzene 95 174.176 1,4-Difluorobenzene 114
Dibromofluoromethane 113 Chlorobenzene-ds 117
Toluene-dg 98 1,4-Dichlorobenzene-c4 152
Pentafluorobenzene 168

•

•
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Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A)

Table 2

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•
Characteristic Masses m/z for Pur eable Or anic Compounds

Primary Secondary Primary Secondary
Characteristic Characteristic Characteristic Characteristic

Analyte Ion lon(s) Analyte Ion Ion s)

Acetone 43 58 Trans-1,2-Dichloroethene 96 61,98
Acrolein 56 55 1,2-Dichloropropane 63 112
Acrylonitrile 53 52,51 1,3-Dichloropropane 76 78
Benzene 78 2,2-Dichloropropane 77 97
Bromobenzene 156 77, 158 1,1-Dichloropropene 75 110,77

Bromochloromethane 128 49, 130 Ethylbenzene 91 106
Bromodichloromethane 83 85, 127 2-Hexanone 43 58,57
Bromoform' 173 175,254 Hexachlorbutadiene 225 223,227
Bromomethane 94 96 lsopropylbenzene 105 120
2-Butanone 43 72,57 p-lsopropyltoluene 119 134,91

n-Butylbenzene 91 92, 134 Methylene Chloride 84 86,49
sec-Butylbenzene 105 134 4-Methyl-2-Pentanone 43 58
'ert-Butylbenzene 119 91,134 Naphthalene 129
Carbon Disulfide 76 78 n-Propylbenzne 91
Carbon Tetrachloride 117 119 Styrene 104

Chlorobenzene 112 77,114 1,1.1.2-Tetrachloroethane 131 133,119
Chloroethane 64 66 1,1,2,2-Tetrachloroethane 83' 131,85
2-Chloroethylvinyl Ether 63 43,43 Tetrachloroethene 166 168, 129
Chloroform 83 85 Toluene 92 91
Chloromethane 50 52 Trans-1,3-Dichlorpropene 75 77

2-Chlorotoluene 91 126 1,2,3-Trichlorobenzene 180 182, 145
4-Chlorotoluene 91 126 1,2,4-Trichlorobenzene 180 182, 145
cis-1,3-Dichloropropene 75 77 1,1.1-Trichloroethane 97 99,61
'1,2-Dibromo-~hloropropane 75 155, 157 1,1,2-Trichlorethane 83 97,85
Dibromochloromethane 129 127 Trichloethene 95 130, 132

1,2-Dibromoethane 107 109,188 Trichlorofluoromethane 101 103
Dibromomethane 93 95, 174 1,2,3-Trichloropropane 75 77
1,2-Dichlorobenzene 146 111,148 1,2,4-Trimethylbenzene 105 120
1,3-Dichlorobenzene 146 111,148 1,3,5-Trimethylbenzene 105 120
1,4-Dichlorobenzene 146 111,148 VInyl Chloride 62 64

Dichlorodifluoromethane 85 87 o-Xylene 106 91
1.1-Dichloroethane 63 65,83 m,p-Xylene 106 91
1,2-Dichloroet'lane 62 98 VInyl Acetate 43 86
1,1-Dichloroethene 96 61,63
cis-1,2-Dichloroethene 96 61,98
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OV-Series: SWL-OV-303
Rev. No. 3.1--' 07123/97

Table 3

BFB Key Ions and Abundance Criteria
Mass Ion Abundance Criteria

50 15.0 to 40% of mass 95
75 30 to 60% of mass 95
95 Base Peak, 100% Relative Abundance
96 5to 9% of mass 95

173 <2% of mass 174
174 >50% of mass 95
175 5to 9% of mass 174
176 >95% but <101 %of mass 174
177 5to 9% of mass 176

e.
Table 4

L' 't *t Rsurroga e ecovery Iml S

Surrogate Compound Water LowlMed SoiUSediment
4-Bromofluorobenzene 86-115 74-121
Dibromofluoromethane 86-118 80-120
Toluene-da 88-110 81-117

-Based upon method limits

e
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Table 5

Volatile Internal Standards with Corresponding
Analytes Assigned for Quantitation

Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatile Organics by GCIMS (SW~846/8260A)

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•
Pentafluorobenzene Chlorobenzene-d5 1,4-Difluorobenzene 1,4-Dichlorobenzene-D4
Acetone Bromofonn Benzene Bromobenzene
Acrolein Chlorobenzene Bromodichloromethane n-Butylbenzene
Acrylonitrile 1,3-Dichloropropane Bromofluorobenzene sec-Butylbenzene
Bromochloromethane Ethylbenzene (Surrogate) tert-Butylbenzene
Bromomethane 2-Hexanone Carbon Tetrachloride 2-Chlorotoluene
2-Butanone Styrene 2-Chloroethylvinylether 4-Chlorotoluene
Carbon Disulfide 1,1,1,2-Tetrachloroethane 1,2-Dibromoethane 1,2-Dibromo-3-Chloropropane
Chloroethane Tetrachloroethene 1,2-Dichloroethane 1,2-Dichlorobenzene
Chlomfonn Dibromochloromethane Dibromofluoromethane 1,3-Dichlorobenzene
Chloromethane m,p-Xylene (Surrogate) 1,4-Dichlorobenzene
Dichlorodifluoromethane o-Xylene . 1,2-Dichloropropane Hexachlorobutadiene
1,1-Dichloroethane 1,1-Dichloropropene Isopropyl benzene
1,1-dichloroethene cis-1,3-Dichloropropene p-Isoproyltoluene
cis-1,2-Dichloroethene trans-1,3-Dichloropropene Naphthalene
trans-1,2-Dichloroethene 4-Methyl-2-Pentanone n-Propylbenzene
2,2-Dichloropropane Toluene - 1,1,2,2-Tetrachloroethane
lodomethane Toluene-da (Surrogate) 1,2,3-Trichlorobenzene
Methylene Chloride 1,1,2-Trichloroethane 1,2,4-Tnchlorobenzene
1,1,1-Trichloroethane Trichloroethene 1,2,3-Trichloropropane
Trichlorofluoromethane 1,2,4-Trimethylbenzene
Vinyl acetate 1,3,5-Trimethylbenzene
Vinyl chloride

•
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Table 6
Volatile Calibration Check Compounds (CeC)•

Southwest Laboratory of Oklahoma, Inc. : ~

Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A)
OV-Series: SWL-OV-303

Rev. No. 3.1-- 07123/97

• 1,1-Dichloroethene
• 1,2-Dichloropropane
• Ethylbenzene

• Chloroform·
• Toluene '
• Vinyl Chloride

Initial Calibration: 5,20,50,1 00,200ppb (soill5mL purge)
Max%RSD: 30%
Max%Drift 20%
Calibration'Verification: 50ppb (soil/5mL purge)

Volatile System Performance Che~k Compounds (SPCC)

•

•

• Chloromethane
• 1,1-Dichloroethane
• Bromoform

Minimum Relative Response Factor
(RRF)

Soil/5mL Purge RRF:

• 1,1,2,2-Tetrachloroethane
• Chlorobenzene

0.100 for Bromoform
1,1-Dichloroethane
Chloromethane

0.300 for Chlorobenzene
1,1,2,2-Tetrachloroethane
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Southwest Laboratory of Oklahoma. Inc.
Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A)

Table 7

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•
Compound List and Method Reporting Limits

5mLWater 5mL Water
or or

Volatile Compound CAS# 5g Soil* Volatile Compound CAS# 5g Soil*
Acetone 67-64-1 5 Trans-1,2-Dichloroethene 156-60-5 5
Acrolein 107-02-8 50 1,2-Dichloropropane 78-87-5 5
Acrylonitrile 107-13-1 50 cis-1,3-Dichloropropene 10061-01-5 5
Benzene 71-43-2 5 trans-1,3-Dichloropropene 10061-02-6 5
Bromobenzene 108-86-1 5 1,3-Dichloropropane 142-28-9 5
Bromochloromethane 74-97-5 5 2,2-Dichloropropane 594-20-7 5
Bromodichloromethane 75-27-4 5 1,1-Dichloropropene 63-58-6 5
Bromoform 75-25-2 5 Ethylbenzene 100-41-4 5
Bromomethane 71-83-9 5.-. 2-Hexanone 591-78-6 5
2-Butanone 78-93-3 5 Hexachlorobutadiene 87-68-3 5
Carbon Disulfide 75-15-0 5 lsopropylbenzene 92-82-8 5
n-Butylbenzene 104-51-8 5 p-lsopropyltoluene 99-87-6 5
sec-Butylbenzene 135-98-8 5 Methylene chloride 75-09-2 5
tert-Butylbenzene 98-06-6 5 4-Methyl-2-Pentanone 108-10-1 5
Carbon Tetrachloride 56-23-5 5 Naphthalene 91-20-3 5
Chlorobenzene 108-90-7 5 n-Propylbenzene 103-65-1 5
Chloroethane 75-OQ-3 5 Sytrene . 100-42-5 5
Chloroform 67-66-3 5 1,1,1,2-Tetrachloroethane 630-20-6 5
2-Chloroethylvinyl Ether 110-75-8 5·' '1,1,2,2-Tetrachloroethane 79-34-5 5
Chloromethane 74-87-3 5 Tetrachloroethene 127-18-1 5
2-Chlorotoluene 95-49-8 5 Toluene 108-88-3 5
4-Chlorotoluene 106-4J.4 5 1,2,3-trichlorobenzene 87-61-6 5
Dibromochloromethane 124-48-1 5 1,2,4-Trichlorobenzene 120-82-1 5
1,2-Dibromo-3-Chloropropane 92-12-8 5 1,1,1-Trichloroethane 71-55-6 5
1,2-Dibromoethane 106-93-4 5 1,1,2-Trichloroethane 79-00-5 5
Dibrornomethane 74-94-3 5 Trichloroethene 79-01-6 5
1,2-Dichlorobenzene 95-50-1 5 Trichlorofluoromethane 75-69-4 5
1,3-Dichlorobenzene 541,-73-1 5 1,2,3-Trichloropropane 96-18-4 5
1'4-Dichlorobenzene 106-46-7 5 1,2,4-Trimelhylbenzene 95-63-6 5
Dichlorodifluoromethane 75-71-8 5 1,3,5-Trimethylbenzene 108-67-8 5
1,1-Dichloroethane 75-34-3 5 Vinyl Chloride 75-01-4 5
1,2-Oichloroethane 107-06-2 5 o-Xylene 95-47-6 5
1,1-Dichloroethene 75-35-4 5 m,p-Xylene 13-302-07 5·
cis-1,2-Dichloroelhene 156-59-2 5 Vinyl Acetate 108-05-4 5

NOTE: Concentration Units: Water=J,lglL Soil=J,lg/Kg
•Reporting Limits derived from method.
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Southwest Laboratory of Oklahoma, Inc. "'J OV-Series: SWL-OV-303
Title: Analysis of Volatile Organics by GC/MS(:SW-846/8260A) . Rev. No. 3.1- 07/23/97

Table 8

Standards Preparatio~oil/5mL Purge
Begin Cone. Aliquot Total Vol. Final Cone.

Compound or Standard Mix (J.1Q/mL) (uL) (mL) (uQ/mL)
Internal Standard
NSI:

Internal Standard Mix 2500 200 20 25

Surrogate:
NSI:

Surrogate Mix 2500 200 20 25

VSTD025
NSI:

Mix A 2000 125 10 25
MixC 2000 _.- -125 10 25
MixL 2000 125 10 25
MixM 2000 125 10 25
Carbon Disulfide 5000 50 10 25
Vinyl Acetate 5000 50 10 25
Ketones Mix 1000 125 10 25

Extra Compound Mix
Chern-Service:

2-Chloroethylvinyl Ether 10,000 25 10 25
Acrolein 10,000 250 10 250
Acrylonitrile 10,000 250 10 250
1-Chlorohexane 10,000 25 10 25
MTBE 10,000 '25 10 25
Methyl Iodide 10,000 25 10 25
Trans-1,4-Dichloro-2-Butene 10,000 25 10 25
n-Hexane 10,000 25 10 25

Gases Mix
NSI:

Gases Mix 1000 125 5 25
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Southwest Laboratory of Oklahoma, Inc.
Title: AnaJysis of Volatile Organics by GCIMS (SW-846/8260A)

Table 9

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

•Response Factor and Concentration Calculation

RF = (A x) (C is) and conCRF = (A x) (C is) or

(A is) (C x) (A is) (RF)

conQ.R = (A x) - b

M

or conCquad = a + bx + cx2

Where:
Ax = Area of characteristic ion for the measured compound.
As = Area of the characteristic ion for the specified internal standard
Cis = Concentration of the internal standard (nglJ.1l.)

CRF = Concentration of the measured compound (nglJ.1l.) using the average response factor

RF = Average of FIVe Initial RF's for acompound
CtR = Concentration of the measured compound (nglJ.1l.) using Unear Regression
Cquad = Concentration of the measured compound (ng/J.1l.) using the Quadratic Equation

Surrogate Recovery: %Surrogate Recovery = Qd x 100%

Qa

Where:
Qd = Quantity determined by analysis
Qa = Quantity added to sample

Matrix Spike recovery and RPD:

Matrix Spike Recovery = SSR - SR x 100

SA
Where:
SSR = Spike Sample Result
SR = Sample Result
SA = Spike Added

Matrix Spike RPD = IMSR - MSDR I x 100

(Y2)(MSR + MSDR)
•

Laboratory Control Spike (LCS) Recovery: LCS Spike Recovery = SSR - SR x 100

SA
Where:
SSR =
SR =
SA =

Spiked Sample Result
Sample Result.
Spike Added

Calibration Calculations:

%RSD = SO x 100%

Rr
Where:
SO
RF

RSD

= Standard Deviation
= Average of FIVe Initial RF's for a

compound
= Relative Standard Deviation

%Drift =(C, - Ge) x100

C,
Where:
= Calibration Check Compound Standard.

Concentration
= Measured concentration using selected

quantitation method
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VOLATILES GC/MS pH LOG•
Southwest Laboratory of Oklahoma, Inc. '
Title: Analysis of Volatile Organics by GelMS (SW-846/8260A)

CASE _

OV-Series: SWL-OV-303
Rev. No. 3.1 -" 07/23/97

SDG# _

•

••
COMMENTS: _

• Date Project Officer Notified: Reid is filled out when samples are not acidified and Project Officer
is notified of situation

Figure 1. pH Log
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VOLATtLES GCIMS
CEPARTMENT

OV-Series: SWL-OV-303
Rev. No. 3.1-- 07/23/97

SWOK I AATS

VOLATILES GC/MS RUN LOG

1M

MS Sid••

IS $/d.-

S",,~.I

TUN1i FILii ID: METHOD FU.ES

I}/STR.IJMIiNT: DATIi ~ _

CBiU) FILE m: ARCHIVE TAl'£ r.

•

Southwest Laboratory of Oklahoma, Inc.
Title: Analysis of Volatile Organics by GCIMS (SW-846/8260A)

.IGWOKlAATS I I Vol. 18.t=UI7j~ ALS ot<I
TIme FIle &.mole ID CIIentID iAre Rec. camrn..- POS ~

I I

I I

I
I I -

I

I.- I

I I

I I

•

SWOKlAATS • 1700 WUT AuJAblY • BaoIulN Aaao..·• 0.: 74012 . (VQf,lOO'~)1

Figure 2. GCIMS Run Log •
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SOUTHWEST LABORATORY
OF OKLAHOMA, INC. .
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SOUTHWEST LABORATORY OF OKLAHOMA~ ,INC.

NITROAROMATICS AND NITRAMINES BY HPLC

SWL-OL-200
. REV 4.0 - 7/11/97

• Section 1.0 - Scope and Application

1.1 SW-846, method-8330, Rev 0, September, 1994 is intended for the analysis of explosives
residues. This method is used to determine the concentration of the following compounds in
a water, soil or sediment matrix:

* Chemical Abstracts Service Registry number

•

Compound Abbr. CAS No.·
Oetahydro-l ,3,5,7-tetranitro-l ,3,5,7-tetrazocine HMX 2691-41-0
Hexahydro-l ,3,5-trinitro-l ,3,5-triazine RDX 121-82-4
1,3,5-Trinitrobenzene TNB 99-35-4
1,3-0initrobenzene ONB 99-65-0
Methyl-2,4,6-trinitrophenylnitramine Tetryl 479-45-8
Nitrobenzene NB 98-95-3
2,4,6-Trinitrotoluene TNT 118-96-7
4-amin0-2,6-dinitrotoluene 4ADNT 1946-51-0
2-amin0-4,6,dinitrotoluene 2ADNT 35572-78-2
2,6-Oinitrotoluene 260NT 606-20-2
2,4-Oinitrotoluene 240NT 121-14-2
o-Nitrotoluene 2NT 88-72-2
p-Nitrotoluene -4NT 99-99-0
m-Nitrotoluene 3NT 99-08-1

SURROGATE
3,4-0initrotoluene 340NT 610-39-9

1.2 All of these compounds are either used in the manufacturing of explosives or are the
degradation products of compounds used for that purpose. When making stock solutions for
calibration, treat each compound as if it were extremely explosive.

1.3 The practical quantitation limits (PQLs) of target analytes are presented in Table 5.

1.4 This method is restricted to use by or under the supervision of analysts experienced in the
use of HPLC, skilled in the interpretation of chromatograms, and experienced in handling.
explosive materials. Each analyst must demonstrate the ability to generate acceptable results
with this method.

2.0 - Summary of Method

•
2.1

2.2

Aqueous samples are diluted 2X (v/v) with the appropriate solvent, filtered, separated on a
Carbosorb reverse phase column (or equivalent), determined at 254 run, and confirmed on
an LC-CN column.
Aqueous Samples:

CJ. -3/ Page 1of 16
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NITROAROMATICS AND NITRAMINES BY HPLC

2.2.1 High level water (Direct Injection Method)

SWL-OL-200

REv 4.0 - 7/11/97

•2.2.1.1 The samples are diluted 2X (v/v) with filtered Methanol, separated on a Carbosorb
reverse phase column (or equivalent), determined at 254nm, and confirmed on a LC
CN reverse phase column.

2.2.2 Low level water (Salting out):

2.2.2.1 The samples are extracted using NaCI and acetonitrile. The extracts are diluted 2x
(v/v) with filtered water, separated on a Carbosorb reverse phase column (or
equivalent), determined at 254 nm,' and confirmed on a LC-CN reverse phase column.

2.2.2.2 Refer to appendix A for the extraction procedure.

2.3 Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. The extracts
are filtered and diluted 2X (v/v) with 0.5 % calcium chloride/water.

2.3.1 Refer to section 7.0 for the extraction procedure.

Section 3.0 - Interferences

3. 1 Since some of the analytes are not separated completely on the confirmation column (LC
CN), these analytes are prepared in a different calibration standard. Therefore, different
stocks of standards are prepared for the confirmation column according to the analytes
elution.

3.2 Tetryl decomposes rapidly in methanol/water solutions, as weU as with heat and light. All •
aqueous samples expected to contain Tetryl should be diluted with acetonitrile prior to
filtration. All samples expected to contain Tetryl should not be exposed to temperatures
above room temperature.

3.3 Degradation products ofTetryl appear as a sho~lder to the TNT peak.

3.4 Large amounts of salt present in acetonitrile extracted from the last step of the low water
(salting out) explosive produces interfering peaks. This peak interferes with the eluted
HMX at the beginning of the analysis. .

Section 4.0 - Apparatus and Materials

4.1 Primary HPLC System

4.1.1 Pump - HP Model 1050 quaternary system (or equivalent.)

4.1.2 Column - Carbosorb, 5um, 250rnm x4.6rnm ill ( or equivalent).

4.1.3 Detector - HP Model 1050 Variable UV (or equivalent.)

4.1.4 Autosampler - HP Model 1050 autosampler (or equivalent.)

4.1.5 Data System - VG Minichrom data system or equivalent.

4.2 Confirmation HPLC System

4.2.1 Pump - Waters model 510 high pressure pump capable of 6000 psi at 10 m1/min. or
equivalent. •

C;;{-3~ Page 2 of 16



4.3.2

4.3.3

4.4

4.4.1

4.4.2

• 4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

4.4.8

SWL-OL~200

REV 4.0 - 7111/97

4.2.2 Column - Supelco LC-CN, 5 Ilm. 25cm x4.6mm ill (or equivalent).

4.2.3 Detector - Waters model 486 variable wavelength Detector set at 254 nm or equivalent.

4.2.4 Autosampler - Waters model 715 WISP or equivalent.

4.2.5 Data System - VG Minichrom or equivalent.

4.3 Other Equipment

4.3.1 NEY-300 Ultrasonic Bath equipped with drainage, that can hold water at room
temperature to 35°C (or equivalent). The sonicator is kept covered during sonication to
keep the samples in the dark.

BLUE M Convection Heating Oven with the temperature range of 0-300°C or
equivalent.

Balance ± 0.0001 g.

Materials

Filters - Gelman Accuspec CR 0.45 Ilm filters for filtering extracts, or equivalent

Filters - Supelco Nylon 66 0.2 Ilm x 47 mm membranes for filtering chromatographic
solvents or equivalent.

Glass Pipettes - Class A, glass, 50 mL, 10 ~, 5 mL, 4 ~, 2 mL, 1 mL

Vials - 15 mL, 20 mL, 40 mI, glass, Teflon lined screw cap or crimp top.

Syringes - 5 mL, 10 mL. glass or polypropylene.

Volumetric flasks - Class A - 10 mL, 20 mL, 50 mL. '100 inL, 200 mL, 250 mL.

Mortar and pestle.

SMI pipetter - 50-250 ilL, and 10-60 ilL.

SOUTHWEST LABORATORY OF OKLAHOM~, IN(.:.

NITROAROMATICS AND NITRAMINES BY HPLC

•

Section 5.0 - Reagents

5. I HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall conform
to the specifications of the Committee on Analytical Reagents of the American Chemical
Society, where such specifications are available. Other grades may be used, provided it is
first ascertained that the reagent is of sufficiently high purity to permit its use without
lowering the accuracy of the determination.

5.2•

5.1.1 Acetonitrile, CH3CN - HPLC grade.

5.1.2 Methanol, CH30H - HPLC grade.

5.1.3 Water, H2O - HPLC grade.

Sto<:k Standard Solutions. Analyte Standards obtained from AccuStandard (equivalent
vendor) at 1000 IlgimL.

5.2.1 HMX - Standard Analytical Reference Material.
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5.2.2 RDX - Standard Analytical Reference Material.

5.2.3 DNB - Standard Analytical Reference Material.

5.2.4 Tetryl - Standard Analytical Reference Material.

5.2.5 .TNT - Standard Analytical Reference Material.

5.2.6 2,4-DNT - Standard Analytical Reference Material.

5.2.7 2,6-DNT - Standard Analytical Reference Material.

5.2.8 1,3,5-TNB - Standard Analytical Reference Material.

5.2.9 NB - Standard Analytical Reference Material.

5.2.10 2-NT - Standard Analytical Reference Material.

5.2.11 3-NT - Standard Analytical Reference Material.

5.2.12 4-NT - Standard Analytical Reference Material.

5.2.13 2ADNT - Standard Analytical Reference Material.

5.2.14 4ADNT - Standard Analytical Reference Material.

5.3 These immediate stock standard solutions are kept at 4°C in the dark for up to one year or •.
shorter according to manufacturer expiration date.

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
NITROAROMATICS AND NITRAMINES BY HPLC

5.4 Intennediate stock standard solution:

5.4.1 The intennediate stock standard solution is prepared from the immediate stock standard
solution in methanol according to Table I (an example of a soil intennediate stock
solution).

Table 1
Orig. Cone. Aliquot FinaJ Cone.

Compound AccuStandard# (uetmL) (uL) (uwmL)
HMX M-8330-o4 1000 600 60.0
RDX M-8330-o5 1000 250 25.0
TNB M-8330-12 1000 179 17.9
ONE M-8330-o1 1000 96 9.60
TETRYL M-8330-10 1000 220 22.0
NB M-S330-o6 1000 195 19.5
3.4-0NT M-S330-IS 1000 300 30.0
TNT M-S330-11 1000 160 16.0
4ADNT M-S330-14 1000 140 14.0
2ADNT M-S330-13 1000 140 14.0
260NT 8330-03 1000 230 23.0
240NT 8330-02 1000 140 14.0
2NT M-8330-o7 1000 200 20.0
4NT M-8330-o9 1000 200 20.0
3NT M-S330-oS 1000 190 19.0 •
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5.4.2 The two concentrated intermediate stock solutions are diluted with methanol, refrigerated
at 4°C and kept in the dark upon preparation for 6 months.•

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

NITROAROMATICS AND NITRAMINES BY HPtC
SWL-OL-200

REv 4.0 - 7/11/97

•

•

5.5 Working Calibration Standards for soil matrices.

5.5.1 Prepare 5 point working calibration standards fresh, ifCCV response is ~15% by diluting
the intermediate stock standards by 50:50 (v/v) with a 5 gIL (0.5%) Calcium
Chloride/water and acetonitrile. Analyst judgement should determine if new calibration
standards are required.

5.5.2 Five-level calibration standards are prepared from the intermediate stock standard in the
manner that the low level standard is at or near the MDL, and the high level standard is
at the detector linear range. Each level is injected one time. .

5.5.3 The Laboratory currently is in search for a second source calibration standard verification
(ICV).

5.6 LCS (Laboratory Control Spike) and LCSD (Laboratory Control Spike Duplicate)

5.6.1 LCSand LCSD are prepared from stock standard solutions that differ from the
. intermediate stock standard solution which is used to prepare the standards (see Table 2).
LCS contains the analytes of interest at midpoint level or higher.

Table 2

Orig. Cone. Aliquot Final Cone.
Compound AecuStandard# (uitmL) (uL) (ug/mL)

HMX M-8330-o4 1000 1920 64.0

RDX M-8330-o5 1000 750 25.0

TNB M-8330-12 1000 690 23.0

DNB M-8330-01 1000 585 19.5

TETRYL 8330-10 1000 459 15.30

NB M-8330-06 1000 420 14.0

TNT M-8330-11 1000 600 20.0

4ADNT M-8330-14 1000 480 18.0

2ADNT M-8330-13 1000 540 16.0
26DNT 8330-03 1000 465 15.5

24DNT 8330-02 1000 288 9.60

2NT M-8330-07 1000 870 29.0

4NT M-8330-09 1000 570 19.0

3NT M-8330-o8 1000 600 20.0

5.7 MS (Matrix Spike) and MSD (Matrix Spike Duplicate)

5.7.1 MS and MSD are prepared as V.F. Spike the sample at midpoint or higher calibration
range. (See Table 2.)
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5.8 Surrogate
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•

5.9.5

5.8.1 To monitor the extraction and analytical performance, all of the extracts are spiked with
an analyte of non-interest. 34DNT is the analyte of non-interest used for the surrogate.

~ The surrogate is spiked at mid-level or higher.

5.8.2 Due to insufficient number of data points QC limits of 60-140 is reported for the
surrogate until enough data points have been collected.

5.9 Eluent

5.9.1 To prepare I liter 50% Methanol/H20 for the mobile phase, add 500 m1 of methanol to
500 mL ofHPLC water.

5.9.2 To prepare 1 liter of 50% AcetonitrilelH20, add 500 ml of Acetonitrile to 500 m1 of
HPLC water.

5.9.2.1 Both eluents can be used to analyze high level water. However, if HMX is an
important target, 50% methanol/H20 is preferred.

5.9.3 The eluent should be filtered through a 0.45 flm filter subsequent to use.

5.9.4 The elue~t should have helium continuously bubbled through the solution in order to
remove aIr.

Prepare Calcium chloride by adding 5 g of the solute to 1000 mL of HPLC water. Stir
the solution on the stirring plate until all of the Calcium chloride has been dissolved. Place
the solution in the refiigerator at 4° C if the solution is not used.

. 5.9.6 Prepare 32.5% of sodium chloride by dissolving 325g ofNaCI in to 100 mL of Millipore
water (or equivalent).

Section 6.0 - Sample Collection, Preservation, and Handling

6. I Grab samples must be collected and stored in glass containers. Follow conventional
sampling procedures.

•

Section 7.0 - Procedure

6.2 Samples must be stored in the dark at 4 ± 2°C from the time of collection prior to analysis.
Soil or sediment samples must be extracted within 14 days of the collection, and analyzed
within 40 days of extraction. Water samples must be extracted within 7 days of collection,
and analyzed within 40 days of extraction.

6.3 Soil and sediment samples after collection should be air dried at room temperature or colder
to constant weight. While it is possible to analyze wet soil samples, it is much more difficult
to obtain a homogeneous subsample on a wet sample. If wet soil samples are to be analyzed,
a moisture determination must be made on a separate subsample.

7. I Sample Preparation

7. I . I Aqueous Samples

Page 6 of 16
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•

•

7.1. 1.1 High water aqueous samples.

7.1.1.1.1 Filter 20 mL of sample prior .to analysis and keep in the dark until analysis. Prior
to analysis, place 0.5 mL of the filtered sample in the autosampler vial, add 0.5
mL of methanol to the sample, cap and shake thoroughly. The sample should be
ready for analysis.

7.1.1.2 Low water (salting out) aqueous samples

7.1.1.2.1 Prior to analysis, dilute each extract with HPLC water, then shake thoroughly.
The samples are ready for analysis.

7.1.1.2.2 Add 251.3g of Sodium Chloride to a 1 liter volumetric flask. Measure out
770mL of a water sample in a 1000 mL graduated cylinder. Transfer part of the
sample to a volumetric flask. Gently swivel the flask until part of the salt has
been dissolved. Add the rest of the sample and stir bar to the flask. Mix at
maximum speed on a magnetic stirrer until the salt is completely dissolved.

7.1.1.2.3 Add 164 mL of acetonitrile (measured with a 250mL graduated cylinder) while
the solution is being stirred. Stir for an additional 15 minutes. Tum off the

. stirrer and allow the phase to separate for 10 minutes.

7.1.1.2.4 Remove the acetonitrile (upper) layer (about 8mL) with a pasteur pipette and
transfer it to a 100 mL volumetric flask. Add 10 mL of fresh acetonitrile to the
water sample in the 1.0 liter flask. Stir the content of the flask for 15 minutes

. followed by 10 minutes for phase separation. Combine the second acetonitrile
portion with the initial extract. The inclusion of a few drops of salt water at this
point is not important.

7.1.1.2.5 Prepare 32.5% of sodium chloride according to the number of samples (325g of
NaCi dissolved in to 1000 mL ofMillipore water).

7.1.1.2.6 Add 84 mL of step 4 to the acetonitrile extract from the previous step. Add a
stir bar and stir the contents on a magnetic stirrer for 15 minutes followed by 10
minutes for phase separation. Carefully transfer the acetonitrile phase to a
12.0mL vial with Teflon lined screw cap. At this stage the amount of water
transferred with the acetonitrile must be minimized. The water contains a high
concentration ofNaCI which produces an interfering peak.

7.1.1.2.7 Add an additional l.mL of acetonitrile to the 100mL volumetric flask. Again stir
the contents of the flask for 15 minutes followed by 10 minutes for phase
separation. Combine the second acetonitrile portion with the initial extract. The'
final volume should be 5.0mL.

7.1.1.2.8 If the extract volume exceeds the requirement, very gently blow down the
extract with a minute stream of nitrogen until the desired volume is achieved.

7.1.1.2.9 If the diluted extract is turbid, filter it through a 0.45um Teflon filter using a
disposable syringe. Discard the first 0.5mL of filtrate, and retain the remainder
in a glass vial with a Teflon lined screw cap.

7.1.1.2.10 Prior to analysis dilute the extracts 2X (v/v) with HPLC water or equivalent. If
the extracts are not analyzed immediately, store them in the refrigerator at 4°C
until analysis.
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7.1.2 Soil and Sediment Samples

7.1.2.1 The sample should be homogenized thoroughly prior to weighing. Using
disposable weigh dishes, weigh out 20 g of wet weight sample (the weight should
yield 2.0 g after drying).

7.1.2.2 Dry the soil samples in air at room temperature or colder. A forced-air oven at
room temperature may also be used and be careful not to expose the samples to
direct sunlight. Place the samples in the disposable dishes and place the dishes in
the flat container. Cover the samples with aluminum foil while drying in order not
to be exposed to the excessive light or sunlight. Upon drying, grind the samples
thoroughly in a methanol rinsed mortar.

7.1.2.3 Soil Sample extraction

7.1.2.3.1 Place a 2.0g sub-sample of each soil sample in a 40 mL glass VOA vial. Add
10.0 mL of acetonitrile volumetrically, cap the Vial with a teflon lined cap, and
place in a cool ultrasonic bath for 18 hours. Water at a constant flow rate should
enter the sonicator and dispose out of the ultrasonic bath. During sonication, the
samples should be kept at room temperature or below.

7.1.2.3.2 After sonication, allow the samples to settle for 30 minutes. If the samples are
not analyzed, promptly store the samples at 4° C until analysis.

, SOUTHWEST LABORATORY OF OKLAHOMA, INC.

NITROAROMATICS AND NITRAMINES BY HPLC
SWL-OV·200

REv 4.0 - 7/11/97

•

7.1.2.3.3

-.,1.-

7.3

7.4

If the samples are to be analyzed remove 5.0 mL of supernatant, using a 5.0 mL
disposable glass pipette or Rainin pipetter with polypropylene disposable tips. •
Transfer the supernatant to 12 .0 mL glass vial, volumetrically transfer 5.0 mL
of calcium chloride solution (see section 5.9.5). Shake or Vortex the vial for 15-
30 seconds or until the solution is thoroughly mixed. Let the solution stand for
15 minutes. Transfer the supernatant to 10 mL disposable syringe containing
Gelman Accuspec CR 0.45. Filter the solution by discarding the first 1-2 mL and
retain the remainder in another 12 mL glass vial with teflon-lined screwcap.
Keep the extracts in 4°C and in a dark place until analysis.

7.1.2.3.4 Prior to analysis, transfer the solution to autosampler vials. The sample has
already been diluted by a factor 2X with a 0.5% calcium chloride solution.

Chromatographic Conditions
Mobile Phase: 50/50 (v/v) methanol/HPLC water

Flow rate: 0.8 mUmin

Injection volume: 200 J.LL
UV Detector: 254 nm

A number of standards are analyzed prior to the actual initial calibration standards in order
to make certain that the HPLC is within operating conditions and the system has established
the retention time windows.

Calibration of HPLC

7.4.1 . Following SW-846, method 8330, the initial calibration standard at the minimal five- •
concentration is injected only one time. The %RSD of the calibration factors should be
~O%. If the %RSD for the target analyte is greater than 20%, the correlation coefficient
for the calibration line can be used ifit is ~0.995. The curve should be linear and intercept
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at zero. Use the mean calibration factors for all calculations as long as the continuing
calibrations described below meet specifications.•
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=CF

Calibration Factor (CF): 5-Level
Peak Area of Standard

Mass Injected (ng)

7.4.2

n
CF= E

i = 5
--n

%RSD =
SID x 100

-rr
Where:

•

CF = Mean of the calibration factor
n = (5) Total number of values
SID = Standard deviation of the calibration factors
CF1 = Calibration factors

7.4.3 Continuing Calibration using the mid point standards should be injected at the beginning
of an analysis day and about every ten injections and at the end of the analysis. These
standards should agree within a percent deviation :::; 15% with mean obtained from the
initial calibration. If a continuing calibration fails, it may be reinjected and analyses
restarted from that point if it meets specifications on reinjection. If it fails again, the initial
calibration must be repeated.

7.4.4 Percent Deviation (%D)

%D = R1 - R2 x 100
RI

Where:
RI

. R2
= Calibration factor from first analysis
= Calibration factor from second analysis.

7.4.5 Carbosorb reverse phase column (or equivalent) is utilized for the quantitation analysis.
Since all of the analytes are not separated on this column, the laboratory is in search of an
alternative column.

•
7.4.6 LC-CN column or equivalent is used to confirm the analytes. Since not all of the analytes

are separated on this column, 4 different calibration standards are utilized to confirm all
of the analytes..Only the compounds detected above the PQL are confirmed.

7.4.7 Retention times window should be established for each new calibration. Average the
retention time for each injection of each component for all initial calibration analysis and
continuing calibration analysis. Determine the standard deviation. The window for any
compound is ± 3 times the standard deviation. If chromatographic retention drift should
occur, make certain that the mobile phase is fresh and has not evaporated and that the
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pumps are functioning properly. If the column itself has deteriorated and caused loss
of efficiency and retention, it may have to be replaced.

7.4.8 Analyst experience and judgment are utilized for interpretation of data if one of the
analytes is slightly outside of the retention times windows.

7.5 Sample Analysis

7.5.1 Analyze the samples using the chromatographic conditions given in section 7.2. Confirm
each measurement by injecting onto the CN column.

7.5.2 Table 6' presents the retention times for the analytes on both the Carbosorb and CN
columns. Appendix C presents typical chromatograms.

7.5.3 Calculation for positive hits.

Concentration (Jlg/L or JlglKg) = (A)(Vt)(DF)
(CF)(Vo)(Vi)

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
NITROAROMATICS AND NITRAMINES BY HPLC

SWL-OL-200

REv 4.0 - 7/11/97

•

Where:
A = Area of the peak for the compound to be measured
CF = Mean calibration factor (ng)
Vo = Volume of water (L) or amount ofsoil extracted (Kg)
Vi = Volume of extract injected (mL)
Vt = Volume of the concentrate extracted (mL)
DF '= Dilution factor

Section 8.0 - Quality Control

8.1 Prior to preparation of stock solutions, acetonitrile, methariol, and water blanks should be
analyzed to determine possible interferences with analyte peaks. If the acetonitrile, methanol,
or water blanks show contamination, a different batch should be used.

8.2 Method Blanks

8.2.1 Method blanks for the analysis of aqueous samples should be organic-free reagent water
carried through all sample storage and handling procedures.

8.2.2 Method blanks for the analysis of soil samples should be uncontaminated soil carried
through all sample storage, extraction, and handling procedures.

8) Laboratory Control Spikes

(See Table 3 for limits)-LCS are done with each extraction batch at a rate of one LCS per
20 samples or less.

•

8.4 Matrix Spikes

(See Table 4 for limits)-Matrix spike! Matrix spike duplicates are analyzed at a rate of 1 set
per batch of 20 samples or fewer. ,

8.5 Surrogate - To monitor extraction and analytical performance, all of the extracts are spiked
with a surrogate. •
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8.6 Since not enough data points have been collected for 2ADNT and 4ADNT, QC limits of60
140 are being used for the compounds.

Low Level Water QC High Level Water QC SoilQC
Compound Recoverv Limits Recoverv Limits Recoverv Limits
HMX 28 - .117 46 - 151 57 · 137
RDX 25 - 114 72 - 129 77 - 113
TNB 24 - 129 74 - 118 64 - 125
TETRYL 25 - 119 58 - 120 23 - 124
DNB 22 - 117 79 - 132 82 - 118
TNT 45 - 118 61 - 145 75 - 118
NB 18 - 119 68 - 135 69 - 143
26DNT 34 - 126 77 - 125 78 - 117
24DNT 35 - 119 70 - 134 74 · 126
2NT 27 . 119 70 - 131 78 · 123
4NT 28 - 118 73 - 116 79 - 125
3NT 27 - 115 71 . - 127 78 - 121
2ADNT 60 - 140 60 - 140 60 - 140
4ADNT 60 - 140 60 - 140 60 - 140

Table 3 ~

Laboratory Control Spike Recovery QC Limits

Compound Recovery Limits RPD Limits ecovery Limit RPD Limits
HMX 44 - 145 15 54 - 128 30
RDX 65 - 139 12 66 - 109 30
TNB 56 - 129 10 57 - 130 30
TETRYL 76 - 120 14 32 - 119 45
DNB 76 - 122 15 74 - 122 30
TN[ 76 - 137 15 44 - 124 35
NB 82 - III 13 70 - 135 30
260m 80 - 118 13 58 - 125 35
240m 72 - 123 14 59 - 120 35
2m 74 - 130 15 79 - 124 35
4m 78 - 116 14 74 - 128 35
3m 72 - 126 15 79 - 121 35
2ADm 60 - 140 40 60 - 140 40
4ADm 60- 140 40 60 - 140 40

Table 4 ~

Matrix SpikelMatrix Spike Duplicate QC Recovery Limits

{'~ -VI Page 11 of 16
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Section 9.0 - Method Performance - Method8330 was tested by six laboratories. The results of this •
testing indicate that the results presented in Tables 7 through 9 are to be expected.

Section 10.0 - Data Verification

10.1 If the compound is found above the PQL in the quantitation column and it is within the
established retention time window, the confirmational analysis of the compound will be
performed. If the compound is found within the retention time window of the confirmational
analysis, the compound will be reported. If all the compounds in the QA/QC samples
exceeded the established laboratory QC limits, the batch of samples will be reextracted and
reanalyzed. If some of the compounds in the QA/QC samples are out of the established

. limits, the compounds will be flagged and the data will be reported as is.

Section 11.0 - References

11.1 Bauer, C.F., S.M. Koza, and T.F. Jenkins, "Collaborative Test Results for a Liquid
Chromatographic Method for the Determination of Explosives Residues in Soil," manuscript
submitted to the Journal of the AOAC, April 1989.

11.2 Department of the Army, "Reversed-Phase HPLC Method for the Determination of
Explosive Residues in Soil," Appendix B, provided by Dennis 1. Wynne, Chief, Technology
Division, U.S. Army Toxic and Hazardous Materials Agency, Aberdeen Proving Ground,
Maryland 21010-5401.

11.3 Department of the Army, "An Improved RP-HPLC Methpd for the Determination of •
Nitroaromatics and Nitramines in Water" Appendix B, provided by Dennis 1. Wynne, Chief,
Technology Division, U.S. Army Toxic and Hazardous Materials Agency, Aberdeen Proving
Ground, Maryland 21010-5401.

11.4 SW 846-8330, Rev.O, September, 1994.

Section 12.0 - Safety

12.1 Standard precautionary measures used for handling other organic compounds should be
sufficient for safe handling of the analytes targeted by Method 8330.

Low Level Water High Level Water Soil

Compound (/1WL) (JiWL) (JJg/~)

HMX 1.00 13.0 2200

RDX 0.84 14.0 1000

1NB 0.26 7.3 250

DNB 0.11 4.0 250

Tetrv1 0.60 10.0 650

NB 0.30 7.0 260

TNT 0.12 6.4 250

24Dr-IT 0.04 5.7 250

26Dr-IT 0.10 9.4 260

2r-IT 0.78 12.0 250

3r-IT 0.65 7.9 250

4r-IT 0.65 8.0 250

2ADr-IT 0.06 12.0 250

4ADr-IT 0.06 7.0 250

Table 5
Practical Quantitation Limits

•
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Spiked
Field-Contaminated Soils .

Mean Mean

Soils
Concentration Concentration

. (mglg) SD %RSD (mglg) SD %RSD
46.0 1.7 3.7 14 1.8 12.8

HMX 153 21.6 14.1

60.0 1.4 2.3 104 12 11.5
RDX 877 29.6 3.4

8.6 0.4 4.6 2.8 0.2 7.1
TNB 46.0 1.9 4.1 72 6 8.3

ONB 3.5 0.14 4 1.1 0.11 9.8

TeUyI 17.0 3.1 17.9 2.3 0.41 18

40.0 1.4 3.5 7 0.61 9
TNT 669 55 8.2

240NT 5.0 0.17 3.4 1 0.44 42.3

•

•

•

. "
., "

SOUTHWEST LABORATORY OF OKLAHOl\iA, INC.
NITROAROMATICS AND NITRAMINES BY HPLC

".

CARBOSORB LC-CN
Retention Retention

Anulvte Time (min) Anal\1e Time (min)
HMX 4.8 NS 5.1
RDX 7.2 2m 6.1
1NB 9.7 3m 6.1
Tetrvl 12.6 4m 6.1
ONB 11.9 ONB 5.8
TNT 15.3 TNB 5.9
NB 13.6 260NT 6.4
260NT 17.9 240m 6.8
240NT 18.5 TNT 7.0
2m 21.7 RDX 9.2
4m 23.2 Tetrvl 11.1
3m 23.0 HMX 14.0
2AOl'IT 16.8 2ADm 8.1
4AOl'IT 16.0 4ADm 7.4

SURROGATE
340m 14.6 340m 8.1

SWL-OL-200
REv 4.0 - 711i/97

¢:J Table 6
Retention Times For Analytes
On ODS-IT and CN Columns

Multilaboratory Precision Of
Method For Soil Samples

<fI Table 7

Page 13 of 16



Field-Contaminated Soils
Mean Mean

Spiked Concentration Concentration
Soils (m~/~) SD %RSD (m~/~) SD %RSD

46.0 2.6 5.7 14 3.7 26
HMX 153 37.3 24

60.0 2.6 4.4 104 17:4 17
RDX 877 67.3 7.7

8.6 0.61 7.1 2.8 0.23 8.2
TNB 460.0 2.97 6.5 72 8.8 12.2
DNB 3.5 0.24 6.9 1.1 0.16 14.5
Tetryl 17.0 5.22 30.7 2.3 0.49 21.3

40.0 1.88 4.7 7 1.27 18
TNT 669 63.4 9.5. 24DNT 5.0 0.22 4.4 I 0.74 74

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
NITROAROMATICS AND NITRAMINES BY HPLC

Table 8 sP
Multilaboratory Error Of Method For Soil Samples

Sample 1 Sample 2
Mean Mean
conc. %RSD conc. %RSD

(mglL) (mglL)
HMX nd - 184.0 • 8.4
RDX 431 22.9 2117 29.5
TNB 74.3 3.2 27.6·· 4.2
TNT 10635 59.4 1746 26.8
• 6 Replicate Detenninations
•• 7 Replicate Detenninations

Table 9 sP
Interlaboratory Error Of Method For Water Samples

(10 Replicate Determinations, except where noted)

SWL-OL-200
REv 4.0 - 7/1 i/97
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Southwest Laboratory of Oklahoma, Inc.
ICP S\V3010A / 3050B Digestion and S\V6010B Analysis

1.0 SCOPE AND APPLICATION

IN-Series: S\VL-lN-205
Rev. No.: 4.0 - 01/26/98

•I. I TIlls SOP will give the digestion procedure for soil matrices for SW 3050B. These
digestion procedures will be used for the preparation of sediments, sludges and solid waste
samples for analysis by rcp spectroscopy.

1.2 This SOP will give the digestion procedure for aqueous samples for the SW 30 lOA.
These digestion procedures will be used for the preparation of aqueous samples, drinking
water, surface water, domestic and industrial wastewater, and wastes that contain
suspended solids for analysis by rcp spectroscopy.

1.3 The Inorganics supervisor lor designee will designate the proper method to be used per
batch of samples. If the method is not clearly identified on the internal custody fonns,
check with the Project Officer responsible for the samples before digestion is started.

1.4 This SOP will be used for the determination of dissolved, suspended or total metals in a
variety of matrices by SW 60 lOB. Table 4 lists elements for which this method applies,
with current wavelengths used on each of the ICP units. Elements and wavelengths will
be added as new methods are developed or new instruments are acquired.

2.0 SUMMARY OF METHOD

2.1 A representative 1-2 g (wet weight) of sample is digested in nitric acid and hydrogen
peroxide. The digestate is then refluxed with hydrochloric acid. The sample is then
brought up to a volume of 100 rill. •

2.2 A mixture of nitric acid and 100 mI of the sample is refluxed in a fleaker.. After two hours
or the volume is brought to 25 mI, it is refluxed with hydrochloric acid and brought up to
volume.

2.3 Procedure Overview

2.3.1 Each morning the Inorganics supervisor lor designee will designate the day's work
by sample batch and method to be completed. This will be done by giving the
metals digestion technician a wntten list of batches to be done that day.

2.3.2 The technician will then locate samples in the walk-in refrigerator, log all samples
out, and bring them back to the metal digestion area.

2.3.3 The technician will then, make the computer generated digestion log according to
the "DigestionlDistillation Log" SOP SWL-IN-I 05.

2.3.4 Follow the appropriate digestion method (for aqueous or soil matrices).

•
Cl.-~ J Page I of 32
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• 2.4

IN-Series: S\VL-IN-205
Rev. No.: 4.0 - 01/26/98

Sample analysis - This method describes the technique for the simultaneous multi-element
determination of trace metals in solution using a Thermal-Jarrel Ash ICAP-61 and
ICAP61 E Trace. The basis of this method is the measurement of atomic emission by an
optical spectroscopic technique. Samples are nebulized and the aerosol that is produced is
transported to the plasma torch where excitation occurs. Characteristic atomic-line
emission spectra are produced by a radio-frequency generated inductively coupled plasma.
The spectra are dispersed by a grating spectrometer and the intensities of the lines are
monitored by photomultiplier tubes. The photo currents from the photomultiplier tubes are
processed and controlled by the Thermo-Spec Software via the computer system.

•

•

3.0 HEALTH AND SAFETY

3.1 Refer to the current version of the "Laboratory Safety Plan" SOP (SWL-GA-III).

3.2 Each chemical and sample should be regarded as a potential health hazard and exposure
should be as low as reasonably achievable. This may be done by wearing gloves, eye
protection, and laboratory coat during distillation and analysis.

3.3 The following chemicals have the potential to be higWy toxic or hazardous, consult
MSDS: Hydrochloric acid and Nitric acid.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1 Samples should be collected in plastic or glass bottles. All bottles must be thoroughly
cleaned and rinsed with reagent water.

. .
4.2 Water samples must be preserved with nitric acid to a pH < 2. Soil samples must be

maintained at 4° C.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Spectral Interference

5.1.1 Overlap of a spectral line from another element is compensated with interelement
corrections by the instrument.

5.1.2 Unresolved overlap of molecular band spectra may require selection of an alternate
wavelength (if available).

5.1.3 Background contribution from continuous or recombination phenomena.

5.1.4 Background contribution from stray light from the line emission of high
concentration elements.

Note: Number 5.1.3 and 5.1.4 interference's can usually be compensated by a background
correction adjacent to the analyte line.

Page 2 or 32
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IN-Series: S\VL-lN-205
Rev. No.: 4.0 - 01/26/98

5.2 Physical Interference - affects associated with the sample nebulization and transport •
processes. Dilution may be necessary.

6.0 EQUIPMENT I APPARATUS

6.1 Corning fleakers - 150 ml, or equivalent.

6.2 Whattman grade 41 filter paper or equivalent.

6.3 Analytical Balance - Capable of weighing to the nearest 0.0 I g.

6.4 Disposable plastic funnels.

6.5 Electric Hotplate or equivalent - adjustable and capable of maintaining a temperature of
90-95° C.

6.6 Disposable Fisher polypropylene 100 mI vials or equivalent.

6.7 pH paper with a range of 1-6.

6.8 Eppendorfs & Oxford pipettes (or equivalent) - various ranges.

6.9 Ribbed watch glass or equivalent cover.

6.10 Class A volumetric flasks - various capacities.

6.11 Teflon or glass beads.

6.12 100 ml graduated cylinders.

6.13 Thermal-Jarrel Ash ICAP-61 and ICAP-61E Trace optical ernission spectrophometer.

6.14 IBM PCIAT compatible computer with Thermospec operating software, with automated
background correction and interelement corrections.

6.15 Radio frequency power supply with 2500 watts capacity.

6.16 Liquid argon supply, 4300 cu. Ft.

6.17 Thermo Jarrell Ash Autosampler with 300 sample positions and 19 QNQC position.

6.18 Printer

6.19 Sampler tubes for autosampler

6.20 Peristaltic Pump (TJA 61)

6.21 Peristaltic Pump tubing.

•

•
C2..-S.>
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• 7.0 REAGENTS

7.1 Acids used in the preparation of standards and for sample processing must conform to
specifications of the Committee on Analytical Reagents of the American Chemical Society
(ACS) and be of the Mallinckrodt ArSelect grade or the equivalent.

7.1.1 Nitric Acid (HN03), concentrated

7.1.2 Nitric Acid (I: I) - Add 500 ml of nitric acid to 400 1111 of ASTM Type II water
and dilute to I L.

7.1.3 Hydrochloric Acid (HCI), concentrated

7.1.4 Hydrochloric Acid (1+1) - Add 500 m1 of hydrochloric acid to 400 m1 of ASTM
Type II water and dilute to I L. .

7.1.5 Hydrogen Peroxide (30%), H20 2

7.2 Water - For all sample preparations and dilutions, ASTM Type II water will be used. This
water is prepared by passing distilled water through a mixed bead of anion and cation
exchange resins.

•
7.3 Standard Stock Solutions - Spex Industries, Inc., High Purity Standards, Inc. Inorganic

Ventures, Inc. or equivalent traceable source- prepared from 99.995% - 99.999% pure
elements assayed by wet chemical methods dissolved in 18 mega-ohm, double deionized
water and electronic grade acids. Date solutions are received and opened are posted on
each bottle. All standards should be traceable to national standards such as NIST.

•

7.4 Spiking Standards - All mixed and individual elemental stan.dards must be NIST traceable
or equivalent. .

7.4.1 SS I - A stock standard used to make a working spike for the matrix spikes, LCS,
& LCSD. See Table I for elements, concentration requirements, and shelf life.

7.4.2 SS2 - A stock standard used to make a working spike for the matrix spikes, LCS,
& LCSD. See Table I for elements, coricentration requirements, and shelflife.

7.4.3 SS3LS - A stock standard used to make a working spike for the LCS & LCSD..
See Table I for elements, c()ncentration requirements, and shelflife.

7.4.4 SS3MS - A stock standard used to make a working spike for the matrix spikes.
See Table I for elements, concentration requirements, and shelflife.

7.4.5 SS4 - A stock standard used to make a working spike for the matrix spikes, LCS,
& LCSD. See Table I for elements, concentration requirements, and shelf1ife.

7.4.6 SS5 - A stock standard used to make a working spike for the matrix spikes, LCS,
& LCSD. See Table I for elements, concentration requirements, and shelflife.
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7.4.7 SS7 - A stock standard used to make a working spike for the matrix spikes, LCS,
& LCSD. See Table I for elements, concentration requirements, and shelflife.

7.5 Calibration Solutions - Calibration Solution (STDO, STD 1.. ..STDn)- These standards are
prepared in a 5% HN03 solution at concentrations recommended by the instrumentation

manufacturer or as specified by ,the client contract and brought to volume with ASTM
Type II water. Any Stock Solutions that meet the requirements as listed in Section 7.3
can be used to prepare these solutions.

Southwest Laboratory of Oklahoma, Inc.
ICP SW30IOA 13050B Digestion and S\V60IOB Analysis

IN-Series: S\Vl.rIN-205
Rev. No.: 4.0 - 01126/98

•

7.5.1 STDO- The STDO calibrating solution is prepared by the following - dilute 5.0 ml
of HN03 (cone.) to 100 m1 with ASTM Type II water.

7.5.2 STD 1- The STD I calibrating solution is prepared at the concentrations listed in
Table 5 and Table 6. Prepare (at minimum) every two months.

7.5.3 STD2- The STD2 calibrating solution is prepared at the concentrations listed in
Table 5 and Table 6. Prepare (at minimum) every two months.

7.6 Calibration Check Standards (ICV, ICSA, ICSAB, CRI and CCV):

7.6.1 Initial Calibration Verification standard (ICV)-Prepared from a source of standard
solutions other than those used for the calibration solutions and preferably from a
different vendor. Prepare (at minimum) every two months. •

7.6.2 Interference Standards A and AB (ICSA, ICSAB)-The interference solutions are
prepared at the concentrations listed in Table 7. Prepare (at minimum) every two
months.

7.6.3 .SW846 Contract 'Required Analysis Standard (CRI)-The CRI solution is prepared
at the levels listed in Table 8 (approximately 2x reporting level). Prepare (at
minimum) every two months.

7.6.4 Continuing Calibration Verification solution (CCV)- Use STD2 (section 7.5.3) as
this standard.

7.6.5 Calibration Blanks (ICB 1CCB)- Use STDO (section 7.5.1) as this standard.

7.6 All above standards (7.3 through 7.5) must be recorded in the Multi-Standard Preparation
Log. Refer to the current version of the "Inorganic Traceablity of Standards"· SOP SWL
fN-I04.

8.0 PROCEDURE

8.1 Digestion of Aqueous Matrices (Method 30 lOA)

8.1.1 Take the pH of all the samples with dual range pH paper. Record as <2 or >2 on •
your digestion log in the pH column. If any sample is >2 pH the digestion
supervisor and the Project Officer must be immediately notified for a decision on
how to proceed with sample. Note in comments section' actions taken.
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8.1.2 Shake the sample thoroughly to acllieve homogeneity.

8.1.3 Pre-label all disposable polypropylene 100 ml vials and 150 ml digestion fleakers,
with the assigned laboratory ID number.

8.1.4 Pour sample up to the 100 ml mark on the polypropylene vial and then transfer to
the 150 ml digestion fleaker (labeled with the same laboratory ID number) 
rinsing vial out three times with DI water, pouring rinse into the digestion fleaker.

8.1.4 Make the appropriate QNQC samples as described in Section 10.0..

8.1.5 Add] ml of concentrated HNO].

•

~ r--··

Southwest Laboratory of Oklahoma, Inc.' ,.
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•

•

8.1.6 Heat on a hot plate or equivalent heating source and cautiously evaporate to a low
volume (less than 15 rnl), making certain that the sample does not boil and that no
portion of the bottom of the fleaker is allowed to go dry. All s~mples in a batch
must be located on the same hotplate. .

8.1.7 Cool the fleaker. Addanother] rnl portion of concentrated IiNO]. Cover fleaker
with a nonribbed watch glass and return to hotplate.

8.1.8 Increase the temperature of the hot plate so that a gentle reflux action occurs.

Note: If a sample is allowed to go to dryness, low recoveries will result. Should this occur,
discard the sample and reprepare.

. . 8.1.9 Continue heating, adding additional acid as necessary (in] ml aliquots), until the
digestion is complete (generally indicated when the digestate is light in color or
does not change in appearance with continued refluxing).

8.1.10 Rinse watch glass into the fleaker with ASTM Type II water. Uncover the fleaker,
and evaporate to a low volume (less than 10 ml), not allowing any portion of the
bottom of the fleaker to go dry.

8.1.11 Cool fleaker. Add 10 rnl 1: 1 HCl, cover the fleaker, and reflux for an additional 15
minutes to dissolve any precipitate or residue resulting from evaporation.

8.1.12 Rinse watch glass into the fleaker with ASTM Type II water. Cool the sample and
filter into the appropriate named polypropylene vial to remove insoluble material
that could clog the ICP nebilizer. Rinse fleaker into the filter three times with
ASTM Type II water. NOTE: Filtering of the sample is not required for samples
that do not contain insoluble material.

8.1.13 After the filtering is complete adjust the volume to 100 rnl mark with ASTM Type
II water.
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Digestion of Soil Matrices (Method 3050B)

8.2.1 Mix the sample thoroughly to achieve homogeneity. Follow SOP SWL-GA-140,
"Homongenzation of Soil, Sedimemt, and Sludge samples".

8.2.2 Weigh 1.00 - 2.00 gram portion of sample and transfer to a fleaker. Record to the
nearest 0.01 g.

8.2.3 Make the appropriate QNQC samples as described in Section 10.0.

8.2.4 Add 10 m1 of (1 +1) liN03 mix and cover with a watch glass.

8.2.5 Heat the sample to 95° C ± 5° C and reflux for 10-15 minutes without boiling. AU
samples in a batch must be located on the same hotplate.

8.2.6 Nlow the sample to cool, then add 5 ml of liN03. Replace the watch glass and
reflux for two hours or until the solution evaporates to approximately 5 ml.
Maintain a covering of solution over the bottom of the vessal at all times.

•

8.2.9 Continue to add 30% H20 2 in 1.0 m1 aliquots with warming until the effervescence
is minimal. Do not add more than a total of 10 ml 30% H20 2.

8.2.7 Nlow the sample to cool, then add 2 m1 ASTM Type II water and 3 ml of 30%
hydrogen peroxide (H20 2).

8.2.8 Return the beaker for heating to start the peroxide reaction.
effervescence subsides.

Heat until

•

8.3

8.2.10 Cover sample with ribbed watch glass and continue heating the acid-peroxide
digestate until the volume has been reduced to approximately 5 ml or heat at 95° C
± 5° C without boiling for two hours. Maintain a covering of solution over the
bottom of the vessel at all times.

8.2.11 Nlow the sample to cool. Add 10.0 m1 of concentrated HC 1 and cover with
watch glass. Heat and reflux sample at 95° C ± 5° C and reflux for 15 minutes
without boiling.

8.2.12 Rinse watch glass into the fleaker with ASTM Type II water. Cool the sample and
filter to remove insoluble material that could clog the ICP nebulizer. Rinse fleaker
into the filter three times with ASTM Type II water.

8.2.13 After the filtering is complete adjust the volume to 100 m1 with ASTM Type II
water. This will be done by measuring reagent water into a 100 m1 Class "Au
volumetric flask and then transferring the water into a disposable Fisher
polypropylene 100 m1 vial or equivalent. This vial will then be set side by side with
the sample to be brought up to volume for use as a measuring device.

Digestion of Soil Matrices (Method 3050B - alternative) - This procedure for soil
digestion will be used to meet client requirements. The below procedure is used to
improve the solubilities and recoveries of antimony, barium, lead, and silver.

•
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8.3.1 Mix the sample thoroughly to achieve homogeneity. Follow SOP SWL-GA-140,
"Homongenzation of Soil, Sedimemt, and Sludge samples".•

Southwest Laboratory of Oklahoma, Inc.
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IN-Series: S\VL-IN-205
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•

8.3.2 Weigh 1.00 - 2.00 gram portion of sample and transfer to a fleaker. Record to the
nearest 0.0 I g.

8.3.3 Make the appropriate QAJQC samples as described in Section 10.0.

8.3.4 Add 2.S ml of conc. HNOJ and 10 ml conc. HCl. Cover with a watch glass. Heat
the sample to 9So C ± SO C and reflux for 10-IS minutes without boiling. All
samples in a batch must be located on the same hotplate.

8.3.5 Filter the digestate and collect filtrate in into a disposable Fisher polypropylene 100
ml vial or equivalent. Wash the filter paper, while still in the funnel, with no more
than S ml of hot HCI (_9SoC), then with 20 ml of hot DI water (_9SoC). Collect
washings in the same container.

8.3.6 Remove the filter and residue from the funnel, and place them back in the fleaker.
Add S m1 of cone. HCl and heat the sample to 9So C ± SO C until the filter paper
dissolves.

8.3.7 Filter the residue and collect the filtrate in the same 100 ml container. Allow
filtrate to cool, then dilute to 100 ml.

8.3.8 If a precipitate forms on the bottom of a flask, add up to 10 m1 of cone. HCl to
dissolve the precipitate. After precipitate is dissolved, dilute to volume with
reagent water.

8.4 General Procedures for all Digestions.

8.4.1 All designated dissolved metal· analysis will be taken through the digestion
procedure, unless directed otherwise. If the dissolved metals have not been field
filtered, the technician will filter the sample through Whatman Grade 4. filter
paper (or equivalent) before any digestion steps are taken.

8.4.2 Document all distillation details in the Sample Distillation Record Log, the analyst
must then sign and date the log. Refer to "DigestionlDistillation Log" SOP SWL
IN-lOS for procedure and forms. Record the Standards Batch ID # on each
Digestion Log that is currently used for recording the reagent lot #'s for ICP
digestions (see Figure I) ~

8.4.3 Place all samples and QNQC samples in a container with a copy of the digestion
log and give to lCP group for analysis.

•
8.5 Instrument Preventive Maintenance - Each instrument has a Preventive Maintenance

Logbook, that list items that need to be checked. Follow the current version of SOP
SWL-INPREMA.

8.6 General Start-Up for all instruments
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8.6.1 Check that the argon tank main valve is open and the pressure is set to at least 90 •
pSI.

8.6.2 Check that the drain tube is inserted into a plastic water bottle containing at least 8
inches of water.

8.6.3 Replace old pump tubing if necessary.

8.7 Start up procedure for TJA ETI and TJAET2 (TJA Trace units):

8.7.1 Engage reset from back oflCP.

8.7.2 Engage reset on front panel ofICP.

8.7.3 Reset and turn on the computer with ThermoSPEC software.

8.7.4 Access Plasma "control panel" under setup, and select "Startup".

8.7.5 When Plasma ignites, adjust optimize nebulizer pressure (usually at - 25 PSI) and
pump speed at - 130 let plasma stabilize 30 minutes to one hour.

8.7.6 Profile with a 1000 ugll Arsenic solution as instructed in instrument manual.

8.8 Start up procedure for TJA61 E:

8.8.1 Turn on argon switches to torch, auxiliary, and sample. Close needle valve on •
sample argon.

8.8.2 Set auxiliary to 1.5 LPM and purge 10-15 minutes.

8.8.3 Ensure automatic power control is set to manual position and power dial is fully
counter-clockwise.

8.8.4 Turn on R.F. power, Increase power with power dial until approximately 0.5
kilowatt.

8.8.5 Press ignitor button and slowly increase power until plasma forms.

8.8.6 Switch power control from manual to automatic.

8.8.7 Decrease auxiliary argon flow to 0.4 LPM, and let plasma stabilize for 20 minutes.

8.8.8 turn on peristaltic pump and open sample argon needle value to 0.6 LPM.

8.8.9 Close argon auxiliary flow switch.

8.8.10 Check flow of peristaltic pump and nebulizer operation.

8.8.11 Let plasma stabilize for one hour.

8.8.12 Profile with a 1000 ugll Copper solution as instructed in Instrument Manual. •
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•

•

8.9.1 Set up the instrument with proper operating parameters already established. The
instrument must be allowed to become thermally stable before beginning. This
usually requires at least 30 minutes of operation prior to calibration.

8.9.2 Initiate appropriate method file configuration on computer.

8.9.3 Setup the analytical sequence on the ICP Autosampler table, following the
sequence on Table 9.

8.9.4 Load samples into the Autosampler according to the autosampler table (see Figure
2). Review before you place each sample and sample position that it matches with
the stated position in autosampler table. After the sample has been placed into
place double check for accuracy.

8.9.5 Start the analysis of the analytical sequence.

8.9.6 When run is complete, copy electronic version of analytical run to the Inorganic
Database.

8.9.7 Using the Inorganic Database printout "Run Log" (see Figure 3) and "Re-run
Log" (see Figure 4), and verify QC checks on the analytical sequence and Prep
Batch sequence.

8.9.8 Review Data according requirements in Section 10.0 and 12.0 of this SOP, and
SOP SWL-lN-I06; "I"I and 2nd review ofICP, GFAA, Mercury & Cyanide".

8.9.9 The current standard list is then attached to the run (see ICP Standard Batch
Form, Figure 5), raw data, and Reanalysis, or Non-conformance forms (if needed)
are presented for a secondary or peer review.

9.0 CALCULATIONS

9.1 Calculations: The below calculation is used to calculate the final Concentration of the
various stock spiking standards. All units must be the same for CI & CF, also for VI & VF
for the formula to be valid.

where:

CF = Final Concentration of Standard

CI = Initial Cpncentration of Standard

VI =Final Volume of Standard

VF= Initial Volume of Standard

C2-6o
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Units normally used for concentration are the following:

ug/I or PPB = 1/1 000 mg/I

mg/I or PPM = ug/mL = 1000 ugfL
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•
9.2 If a dilution was performed, the appropriate factor must be applied to sample values.

9.3 Data will be reported in ug/L off the raw data for all water samples.

9.4 Soils: mg/kg (wet weight) = (C x V) I W

Where:

C

V

W

=

=

=

Concentration in ug/I

Volume of digestate in Liters

Weight of sample in grams

9.5 Report significant figures as follows:

Result < Ia to 2 significant figures

Result> Ia to 3 significant figures

9.6 Report all results to the PQL. Results between the MOL and PQL will be flagged with a
"B" on CLP- LIKE packages.

10.0 QUALIIT ASSURANCE / QUALIIT CONTROL

10.1 The following QA/QC samples will be designated according to the following format:

"XXXYYNI:MDDTZ" where:

"XX)("- designates the type of sample (PBW, PBS, LCW, LCS, LOW or LOS)

"YY" - is the last two digits in the current year

"l\1M" - is the month

"DO" - is the day of the month

"T" - designates the type of digestion ("F' for GFAA)

"Z" - references the incremental batch letter done that day ("A" being the first
batc~ of the day, "0" being the fourth)

10.2 Aqueous Digestion QA/QC:

10.2.1 PBW - Is the Method Blank. Bring ASTM Type II water to the 100 ml mark on
the·fleaker.
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10.2.2 LCW - Is the Laboratory Control Sample and is made from the following:

Add I m1 of SS I, SS2, & SS3LS. If any sample in batch requires As, Pb, Se, or
TI by Trace spike the sample with I m1 SS I, SS3LS, and SS5. Then dilute to the
100 m1 mark on the fleaker with ASTM Type II water.

10.2.3 LDW - Is the Laboratory Control Sample Duplicate and is made from the
following:

Add I m] of SS I, SS2, & SS3LS. If any sample in batch requires' As, Pb, Se, or
TI by Trace spike the sample with I m1 S5 I, S~3LS, and SS5. Then dilute to the
100 m1 mark on the fleaker with ASTM Type II water.

10.2.4 Matrix Spike (MS) - is made from the following:

Spike the sample with I m1 'of SS I, SS2, & SS3MS. If any sample in the batch
requires As, Pb, Se, or TI by Trace ICP, spike the sample with I m1 SS I, SS3MS,
and SS5.

•
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•

10.3

10.2.5 Matrix Spike Duplicate (MSD) - is made from the following:

Spike the sample with I m1 of SSI, SS2, & SS3MS. If any sample in the batch
requires As, Pb, Se, or TI by Trace ICP, spike the sample with I ml SSI, SS3MS,
and SS5.

10.2.6 Matrix Duplicate (D): This sample is made by 'digesting a second aliquot of this
sample to determine the precision of the method.

Soil Digestion QNQC:

10.3.1 PBS - Is the Method Blank. Add 1.0 m1 of water into the fleaker

10.3.2 LC5 - Laboratory Control Sample and is made from the following:

Add 1.0 gram of glass beads (use Teflon beads if silicon is required) and I ml of
SS I, SS2, & SS3LS. If any sample in batch requires As, Pb, Se, or TI by Trace
ICP spike the sample with I m1 SSI, SS3LS, SS5, and S57.

10.3.3 LDS - Is the Laboratory Control Sample Duplicate and is made from the
f<?llowing:

Add 1.0 gram of glass beads (use Teflon beads if silicon is required) and I m1 of
SS I, SS2, & SS3 LS. If any sample in batch requires As, Pb, Se, or TI by Trace
ICP spike the sample with I ml SSI, SS3LS, SS5, and S57.

10.3.4 Matrix Spike (MS) - is made from the following:

Spike directly on the sample (before any acid has been added) with I m1 of SS I,
SS2, SS3MS and SS7. If any sample in the batch requires As, Pb, Se, or TI by
Trace ICP, spike the sample with I ml SS 1, SS3MS, 5S5, and SS7.
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10.3.5 Matrix Spike Duplicate (MSD) - is made from the following:

Spike directly on the sample (before any acid has been added) with I ml of SS I,
SS2, SS3MS, and SS7. If any sample in the batch requires As, Pb, Se, or TI by
Trace ICP, spike the sample with I m1 SS 1, SS3MS, SS5, and SS7.

Southwest Laboratory of Oklahoma, Inc.
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•
10.3.6 Matrix Duplicate (D) - This sample is made by digesting a second aliquot of the

same sample to determine the precision of the method.

10.4 Digestion QNQC Frequency Requirements:

10.4.1 A PBW, LCW & LOW (or PBS, LCS, & LDS) are required for every batch of
samples. (maximum number of samples in a batch is 20 samples).

10.4.2 A MSIMSD (or a MS/D if the client request a duplicate instead of a MSD) are
required for every batch samples. (maximum number of samples in a batch is 20
samples).

Note: The final concentrations of the LCS, LOS, matrix spike, and matrix spike duplicate is
noted in Tables 2 and 3. Before use, the spiking stock standards must be screened on
the ICP and have a 90 • 110% Recovery of the true value.

10.5 Demonstration of Performance

10.5.1 MOL Study - Follow the current version of SOP SWL-GA-113, "Definition and •.
Determination of Detection Limits".

I0.5.2 Linear Dynamic Range (LDR) - The upper limit of the LOR must be established
for each wavelength utilized. The LOR will be determined by analyzing
succeedingly higher standard concentrations (minimum of three standards) of the
analyte until the observed analyte concentration is no more than ± 5% the true
value. The LOR will be verified on a bi-annually basis ( document with the EPA
LRS study), or a change in instrument hardware or operating conditions would
dictate they be re-determined. If an element is over 90% of the LDR, it will be
required to be diluted.

10.5.3 Interelement Corrections - lnterelement corrections are determined by analyzing
standards at or near the linear range of the interferants and determining the effect
on the analytes (a correction is required if the analyte falls ± the reporting limit).
Recalculation of Interelement correction factors are required at a minimum every
six· months, or when a change in instrument hardware or operating conditions
would dictate they be re-determined.

10.6 Calibration

10.6.1 Calibration is required every 24 hours.

10.6.2 Calibration will consist of STDO and STD I •
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10.7.1 Initial Calibration Verification (ICV) - After the ICP has been calibrated, the
accuracy of the initial calibration is verified and documented for every analyte by
the analysis of Initial Calibration Verification Solution at each wavelength used for
analysis. If the measurements exceed the control limits of 90-110% R of the true
value, the analysis must be terminated, the problem corrected, the instrument re
calibrated, and the calibration re-verified for those analytes.

10.7.2 Continuing Calibration Verification (CCV) - To ensure calibration verification
during the analysis run, a continuing calibration verification standard is analyzed
for every analyte at each wavelength at a frequency of at least every 10 samples or
every 2 hours during an analysis run, whichever is more frequent. The standard is
also analyzed for every wavelength used for analysis at the beginning of the run
and after the last analytical sample. If the measurements exceed the control limits
of 90-110 % R of the true value, the instrument must be re-calibrated and all of the
samples since the last successful CRI, ICSA, ICSAB, CCV, CCB set analyzed
must be reanalyzed.

10.7.3 Initial and Continuing Calibration Blank (ICB and CCB) - A calibration blank is
analyzed at each wavelength used for analysis immediately after every initial and
continuing calibration verification, at a frequency of 10% or every 2 hours during
the run, whichever. is more frequent. If the absolute value of the blank exceeds 3x
IDL, or the PQ.L whichever is the lowest value, terminate analysis, correct the
problem, re-calibrate and reanalyze all analytical samples for those analytes.

10.7.4 Interference Check Samples (ICSA and ICSAB) - To verify interelement and
background correction factors an ICP interference check sample is analyzed at the
beginning and end of each analysis run or a minimum of twice per 8 hour working
shift, whichever is more frequent. The ICS consists of two solutions, solution
ICSA consists of the interferants and solution ICSAB consists of the analytes
mixed with the interferants. An ICS analysis consists of analyzing both solutions
consecutively for all wavelengths used.

Note: Results for the analyses of solution ICSAB must fall within the control limits of ± 20% of
the true value for the analytes. If not, terminate the analysis, correct the problem, re
calibrate and reanalyze the analytical samples analyzed since the last good rcs.

Note: Results for the ICSA solution should be within 20 % of the true values for the
interferants. For all other elements the result should be within ± 2x POL. If not, the
analyst should review data and re-analyze samples with suspect results. Acceptance of
data not meeting the above requirements will require a Non-conformance report,
explaining why data is valid.

10.7.5 Contract Required Analysis standard (CRI) - To verify linearity near the lower end
of the curve an ICP standard at 2x the PQL is analyzed at the beginning and end of
each sample analysis, or a minimum of every 8 hours, whichever is more frequent.
Control limits are 70-130 % recovery. If not, the analyst should review data and
re-analyze samples with suspect results. Acceptance of data not meeting the above
requirements will require a Non-conformance report, explaining why data is valid.
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10.8.1 Preparation Blank (PBW or PBS) - At least one preparation blank must be

prepared and analyzed with every Sample Delivery Group (SDG), or with each
batch of samples digested, whichever is more frequent. This blank is used to
ascertain whether sample concentrations reflect contamination in the following
manner:

10.8.1.1 If the absolute value of the blank is less than the PQL no corrective
action is necessary.

10.8.1.2 If any analyte concentration in the blank is above the PQL the lowest
concentration of that analyte in the associated samples must be lOx the
blank concentration. If not, all samples less than lOx the blank
concentration and above the PQL must be re-digested and reanalyzed
for that analyte.

10.8.1.3 If the concentration of the blank is below the -PQL, all samples
associated with the blank must be re-digested and reanalyzed if they are
not greater than lOx the absolute value of the preparation blank.

10.8.2 Laboratory Control Sample (LCSILDS) - A LCS is analyzed for each analyte using
the same sample preparations, analytical methods and QNQC procedures
employed for the samples. One LCSILDS is prepared and analyzed for every group •
of similar matrix samples in a batch of samples digested. If the percent recovery
for the LCS falls outside the control limits of 80-120%, Client requirement, or in-
house control limits the analyses must be terminated and the samples associated
with that LCS re-digested and reanalyzed.

10.8.3 ICP Serial Dilution (L) - The ICP Serial Dilution analysis is performed on each
batch of samples of a similar matrix type and concentration. This sample should be
flagged with an "Ln. Samples identified as field blanks cannot be used for serial
dilution analysis. If the analyte concentration is at least a factor of 50 above the
method detection limit in the original sample, an analysis of a 5 fold dilution must
agree within 10% of the original determination. If not, flag data with an "E".

10.8.4 Matrix Spike/Matrix Spike Duplicate Sample (MS I MSD) - The spike solution is
added before digestion to provide information about the effect of the sample
matrix on the digestion and measurement methodology. If the spike recovery is not
within the limits of 75-125%, the data of all samples received associated with that
spike sample and'detennined by the same analytical method will be flagged with
the letter "N.". A Post Digestion Spike will be done for that element using the
sample that was originally associated with the sample for the matrix spike. An
exception to this is when the sample concentration exceeds the spike concentration
by a factor of four or more. Samples identified as field blanks cannot be used for
spiked sample analysis. •
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10.8.5 Post Digested Spike (A) - When the pre-digested spike recovery falls outside the
control limits and the sample result does not exceed 4x the spike added, a post
digested spike is performed. The sample ID should be flagged with an "A". Spike
the unspiked aliquot of the sample at 2x the indigenous level or 2x PQL whichever
is greater.

•
Southwest Laboratory of Oklahoma, Inc.
fCP SW3010A I 3050B Digestion and S\V6010B Analysis

IN-Series: S'VL-fN-205
Rev. No.: 4.0 _. 01/26/98

•

•

10.8.6 Duplicate Sample (D) - A duplicate sample is analyzed only when requested by the
client. Samples identified as field blanks cannot be used for duplicate sample
analysis. A control limit of 20% for relative percent difference (RPD) is used for
original and duplicate sanlple values greater than or equal to 5x PQL. A control
limit of ±PQL is used for sample values less than 5x PQL. Samples not meeting
this criteria will be flagged.

11.0 WASTE DISPOSAL - Refer to the current version of the SOP SWL-GA-114 ,"Hazardous Waste
Management Plan".

12.0 METHOD PERFOAAlANCE

12.1 The current MOL or IDL studies. Summaries are provided in the Red Book and see the
Inorganic Program Manager for raw data.

12.2 The LRS studies - see the Inorganic Program Manager.

12.3 See summaries of the LCS control charts in the "Blue book".

12.4 lEecalculations - see the Inorganic Program Manager.

13.0 REFERENCES

13.1 U.S. EPA SW846, Method 3010A, Revision 1.0, July 1992

13.2 U.S. EPA SW846, Method 3050B, Revision 2.0, December 1996

13.3 U.S. EPA SW846, Method 6010B, Revision 2.0, December 1996

13.4 Southwest Laboratory of Ok. SOP's as listed in body of text.

14.0 DEFINITIONS

14.1 Material Safety Data Sheet (MSDS): Information provided by commercial vendors for the
chemical products prepared by their company. The information on the MSDS includes but
is not limited to composition, physical properties, hazards identification, first aid measures,
emergency clean-up and lor response, exposure and storage.

14.2 Method Detection Limit (MOL): A detection limit derived from seven samples taken
through the entire method.

14.3 Practical Detection Limit (PQL): SWL reporting limit based on a factor times the MOL.

C2-6~ Page 16 of 32



14.4 Sample Batch: Consists ofa maximum of twenty samples per matrix.

14.5 Preparation Blank (water-PBW, soil-PBS): Method blank, consisting of 0.25 N NaOH,
taken through digestion and analysis to check for contamination in the system.

Southwest Laboratory of Oklahoma, Inc.
lep S\V3010A 130508 Digestion and SW6010B Analysis

IN-Series: S\VL-IN-205
Rev. No.: 4.0 - 01/26/98

•
14.6 Laboratory Control Sample (water-LCW, soil-LCS): A spiked sample (usually water)

taken through digestion and analysis to check the system's accuracy.

14.7 Laboratory Duplicate Control Sample (water-LOW, soil-LOS): A spiked sample (usuaIly
water) taken through digestion and analysis to check the system's accuracy 'and precision.

14.8 Matrix Spike (MS): A spiked sample taken through digestion and analysis to check the
accuracy of the matrix. This is designed to provide information about the effect of the
sample matrix on the digestion andlor measurement methodology

14.9 Matrix Spike Duplicate (MSD): A spiked sample taken through digestion and analysis to
check the accuracy and precision of the matrix. This is designed to provide information
about the effect of the sample matrix on the digestion and/or measurement methodology

14.10 Duplicate Sample: A sample taken through digestion and analysis to check the precision of
the matrix.

14.11 Redbook - A listing of all IDL, MDL, and PQL for the laboratory.

14.12 Bluebook - Summary listing of in-house control limits.

14.13 Initial Calibration Verification standard (ICV)-Prepared from a source of standard
solutions other than those used for the calibration solutions and preferably from a different
vendor. Used to verify calibration of instrument.

[4.14 Interference Standards A and AB (ICSA, ICSAB)-The interference solutions are prepared
at the concentrations listed in Table 7. Used to verify the IEC calculations are being
perfo'rmed correctly.

14.15 SW846 Contract Required Analysis Standard (CRI)-The CRI solution is prepared at the
levels listed in Table 8 (approximately 2x reporting level), used to verify results at the
reporting levels.

14.16 Continuing Calibration Verification solution (CCV)- A mid-range standard used to verify
calibration throughout analysis.

[4.17 Calibration Blanks (ICB 1 CCB) - A standard blank used to verify calibration throughout
analysis.

•

[5.0 ATfACllMENTS

15.1 Table 1 - Concentration of SS I, SS2, SS3LS, SS3MS, SS4, and SS5 Stock Standards •

[5.2 Table 2 - Final Concentration ofLCS/LDS

C2-b7
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Southwest Laboratory of Oklahoma, Inc.
Icr S\V3010A /30508 Digestion and SW6010B Analysis

TABLE 1

IN-Series: S'VL-IN-205
Rev. No.: 4.0 - 01126/98

•Concentration of SS I, SS2, SS3LS, SS3MS, SS4, mad SS5 Stocl< Standards

.....<:SSV:i::,: ::::/SS2> , H:SS3LS/.::SS3MS':, //8S4:,) ::':::'8S5::, .. :)""SS7>,:
ELEi\tENT6rik/L)::::; i/(rii'fi/L):; ::i::(ri.:eJIj)':!: ::::(irig;Lj'C :/(iri~;L)<: .'·'(iri~iL):> YiirigliS::

200 4 8

25 200
5

25 100
5

500 2000
20
50
25
100

AJ

Sb

As

Ba

Be

B
Cd

Ca

Cr

Co

Cu

Fe

Pb

Mg

Mn

Mo

Ni

K

Sc

Se

Si

Ag

Na

Sr

TI

Ti

Sn

·200
50

50

50

50

200

200

2
500 2000

20 100

1000 2000
20 50

100 100

1000 2000
20 100

5

25 100
25 100

8

8

8

5

•

V 50
Zn 50

Note: All above standards will have a maximum shelf life of6 months.
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Southwest Laboratory of Oklahoma, Inc.
ICP SW3010A I 3050n Digestion and SW6010n An:!lysis

TABLE 2

IN-Series: S\VL-IN-205
Rev. No.: 4.0 - 01/26198

Fin:!1 Concentmtion of LCS/LDS

200 2,000 200
50 500 50
200 80 8
25 250 25
5 50 5

25 250 25
5 50 5

500 5,000 500
20 200 20
50 500 50
25 250 25
100 1,000 100
50 80 8
500 5,000 500

50 500 50

20 200 20

50 500 50

1,000 10,000 1,000
20 200 20

200 80 8
100 1,000 100
5 50 5 .

1,000 10,000 1,000

20 200 20

200 80 8
25 . 250 25

25 250 25

500 50

50 500 50

50 500 50500
500v

u

Zn

Sn 250
Ti 250
TI 2,000
Sr 200
Na 10,000
Ag 50
Si 1,000
Se 2,000
Sc 200

Ba 250

Ni 500

Sb 500

K 10,000

Cr 200

Pb 500
Fe 1,000
Cu 250
Co 500

As 2,000

Be 50
B 250

Ca 5,000
Cd 50

Mg 5,000
Mn 500
Mo 200

........ « dU>UICP;:::<::,:' ':H::\:ICP':',H\( :>::',TRACE:::>::::>';:TRACE":::>.. _.. . .' ::::: .::::: ::: :: :.: :: : : : :; :.. :: : ~ : .. . .. .... . ..' : : :.... . .......... ... ...' .. . .. .. .
....... :.: ,. \:::::..... , ;LCSILDS ., ....: .LCSILDS .,:: . ::. LCS/LDS, ,. ·H/tCSILDST::: .

': ELEMENT,:\::H:=:::: (ti~/I.S,::::H: :::::::(ili~/K2) ::::i::::::':U:« ~giL): :::\:::'::,: :::m:::('~'giK~) ~::;::.
Al 2,000

•

•

* Values ill mg/kg are based all 19lo 100ml
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Southwest Laboratory of Oklahoma, Inc.
rcp S\V3010A / 3050B Digestion and SW6010B Analysis

TABLE 3

Final Concentration of MS/MSD

IN-Series: S\VL-IN-205
Rev. No.: 4.0 - 01/26/98

•
:.:.:,::::::::::U: /::.H::::IGP'/:::!:: <>::Tlg~<!:/H!, ·/:TRA.-OE/i/:.::;;;;'::TRACE··::: '.,
:.:::'.•:': •. ::.:.:.:::.:.•::"::' :,:.:.•.. !.:.:., •.•:::.'.:.'.•:.::'.::.: '" :.: '.:':••:.:'.:.'.,'..M·S"11\'1''s"n" :.:..•::.::.:.•:< ':' :.:,' :.:.':.:.::' :.:.':.,.'.:, 1\.·.·1·S·m.,.,'I"S" 'D"".•.•.'::':':",'::/: .:.:.:.:' :: •....•,.,:. "-:1'S"m.·'I" S"n :.:."::·:d:.:::·. :\/'M::':::S"'~1·S'·n:::UHLIll', 1l' Ill' 1l' Ill', ;;,:,::,. III ,:';;:::;;

ELEiVIENT;,: ~H.:H(ugjLf-::< ':=:.::(ri~WKg)':::Y:: "':::':'{u2/L)':::" '::"::(ril:2iK~F:::'"

AJ 2,000 200 2,000 200

Sb 500 50 500 50

As 2,000 200 80 8

Ba 2,000 200 2,000 200

Be 50 5 50 5

B 1,000 100 1,000 100

Cd 50 5 50 5

Ca 20,000 2,000 20,000 2,000

Cr 200 20 200 20

Co 500 50 500 50

Cu 250 25 250 25

Fe 1,000 100 1,000 100

Pb 500 50 80 8

Mg 20,000 2,000 20,000 2,000

Mn 500 50 500 50

Mo 1,000 100 1,000 100

Ni 500 50 500 .50

K 20,000 2,000 20,000 2,000

Sc 500 50 500 50

Se 2,000 200 80 .8

Si I,000 100 I,000 100

Ag 50 5 50 5

Na 20,000 2,000 20,000 2,000

Sr 1,000 100 1,000 100

Tl 2,000 200 80 8

Ti 1,000 100 1,000 100

Sn 1,000 100 1,000 100

U 500 50

V 500 50 500 50

Zn 500 50 500 50

• Values illmg/kg are based Oil Ig to 100ml

•

•
C'L-7J
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fcr (Trace) Calibnltion Standard Concentrations•
Southwest Laboratory of Oklahoma, Inc.
Icr SW3010A 130508 Digestion mid SW60108 Analysis

TABLE 6

IN-Sel"ies: SWL-IN-205
Rev. No.: 4.0 - 01/26/98

STD 1 STD2 STDJ

ELEflr/ENT (lIgIL) (lIgIL) (lIgIL)

Antimony 1,000 500 250

Aluminum 10,000 5,000 2,500

Arsenic 1,000 500 . 250

Barium 1,000 500 250

Beryllium 1,000 500 250

Boron 1,000 500 250

Cadmium 1,000 500 250

Calcium 10,000 5,000 2,500

Chromium 1,000 500 250

Cobalt 1,000 500 250

Copper 1,000 500 250

Iron 10,000 5,000 2,500

• Lead 1,000 500 250.
Magnesium 10,000 5,000 2,500

Manganese 1,000 500 250

Molybdenum 1,000 500 250

Nickel 1,000 500 250

Potassium 10,000 5,000 2,500

Selenium 1,000 500 250

Scandium 1,000 500 250

Strontium 1,000 500 250

Silicon 1,000 500 250

Silver 1,000 500 250

Sodium 10,000 5,000 2,500

Thallium 1,000 500 250

Tin 1,000 500 250

Titanium 1,000 500 250

Uranium 1,000 500 250

Vanadium 1,000 500 250·

Zinc 1,000 500 250.

•
C2--7~
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Southwest Laboratory of Oklahoma, Inc.
rcp SW3010A /3050B Digestion and SW6010B Analysis

TABLE 7
lCP ICSA / ICSAB Standard Concentrations

IN-Serics: S\VL-lN-205
Re\'. No.: 4.0 - 01/26/98

•
TJA61 TJA61 TRACE TRACE

ICSA ICSAB ICSA ICSAB

ELEMENT (ug/L) (ug/L) (ug/L) (ug/L)
Antimony ° 600 ° 600

Aluminum 500,000 500,000 500,000 500,000

Arsenic ° 500 ° 100

Barium a 500 0 500

Beryllium a 500 0 500

Bismuth a 500 a 500

Boron ° 500 a 500

Cadmium a 1000 a 1,000

Calcium 500,000 500,000 500,000 500,000

Chromium a 500 a 500

Cobalt a 500 a 500

Copper a 500 a 500

Iron 200,000 200,000 200,000 200,000 •Lead a 1,000 a 50

Magnesium 500,000 500,000 500,000 500,000

Manganese a 500 a 500

Molybdenum a 500 a 500

Nickel 0 1,000 0 1,000

Potassium ° ° 0· °Scandium a 500 a 500

Selenium a 500 a 50

Silicon a 1,000 ° 1,000

Silver ° 200 a 200

Sodium a ° ° °Strontium ° 500 ° 500

Tha1li~m a 500 a 100

Tin a 1,000 a 1,000

Titanium 0 500 a 500

Uranium n/a n/a a 500

Vanadium a 500 a 500

Yttrium ° 500 ° 500

Zinc ° 1,000 a 1,000 •
C2--7s
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Southwest Laboratory of Oklahoma, Inc. IN-Sedes: SWL-IN-205
ICP S\V3010A 13050n Digestion and S\V6010n Analysis Rev. No.: 4.0 - 01/26/98

• TABLES
ICP CRI Values

TJA61 TRACE

SW846 SW846

ELEMENT (ugIL) (lIgIL)

Antimony ·120 16

Aluminum 200 100

Arsenic 320 20

Barium 20 4

Beryllium 10 4

Bismuth 500 500

Boron 200 200

Cadmium 10 6

Calcium 1,000 500

Chromium 20 10

Cobalt ·40 10

Copper 50 14

• Iron 200 200

Lead 200 6

Magnesium 500 500

Manganese 20 6

Molybdenum 40 14

Nickel 70 8

Potassium 10,000 600

Scandium N/A 2

Selenium 500 10

Silicon 900 600

Silver 20 10

Sodium 1,000 300

Strontium N/A 2

Thallium 500 20

Tin 200 140

Titanium 20 8

Vanadium 40 12

Yttrium 50 50

• linc 40 40

(2-7 fa
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Southwest Laboratory of Oklahoma, Inc.
fCP SW3010A /3050B Digestion and S\V6010n Analysis

TABLE 9
ICP Analytical Sequence

I. SO

2 S3

3 S2

4 SI

5 .ICy

6 .lCB

7 ICSA

8 .ICSAB

9 CRl

10 CCy

I I CCB

12 10 SAMPLES·

13 CCy

14 CCB

15 10 SAMPLES·

16 CCy

17 CCB

18 .lCSA

19 .lCSAB

20 CRl

21. CCy

22 CCB

IN-Series: S\VL-IN-20S
Rev. No.: 4.0 - 01/26/98

•

•

*NOTE: Samples include any samples or QC in a digestion Batch (i.e. PBS, LCS, LDS, MS,
our, or MSO).

NOTE: You may repeat steps 13-18 until the 8 hour time limit (for the ICSNAB and CRl)
. .
IS up.

('2-77
Page 27 or 32

•



•
Southwest Laboratory of Oklahoma, Inc.
fcr SW3010A / 3050B Digestion and S\V6010B Analysis

Figure 1
Standard Batch Form for fCr Digestions

~,

IN-Series: S\VL-IN-205
Rev. No.: 4.0 - 01/26/98

[III ICPWig.) Standard Batch Form. SID..-1N-2Q5

rcp Digestion Standard Batch Fonn (20S·FIG1.DOC) SIM.O rev.#

Standards Batch lD. #:, _ Date:'---- Analyst:, _

Applicable SOPs: SWL-IN- __ / SWL·IN-__/ SWL.IN.__/ SWL-IN.__

The following is a list of reagent lot # used for this group of digestions. and will have the Standards Batch ill. #
placed upon the digestion sheet:

•
Reagent

Nitric Acid

Hydrochloric Acid

Hydrogen Peroxide

Lot #

NOlE: Refer to each specific SOPfor reagellts that are used ill digestions ofdifferent matrices.

The following is a list of unique identification numbers for the assoicated standards:

Southwest Laboratory of Oklahoma, Inc•

Standard

SS!

SS2

SS3LS

SS4MS

SS4

SSS

ICY-I

ICY·2

ICY·)

ICY-4

LCS (soil EPA)

SWOK lJenti(ication #

R~ewedBy: _
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Southwest Laboratory of Oklahoma, Inc.
tep S\V3010A / 3050B Digestion and S\V6010B Analysis

Figure 2

IN-Serics: S\VL-IN-20S
Rev. No.: 4.0 - 01/26/98

•lep Autosampler Table

rtuto3ampler Report Table: EPA Hon 01-26-98 09:44:45 AH page !.
Table Name: EPA Autosampler Type: !JA 300Sample Positions: 279/300 QC Positions: 11/19 " Sets: 1Rinse Station location is rack -1. pos. -1.

--- Racks ---

Rack " Type Usage "Pos Left Analyses/Pos------ -------------------- ------------ --------- ------------1 Aux. (L) Rack STD/QC/BLANK 11 42 Sample (13mm) Samples 54 13 Sample (13mm) Samples 75 14 Sample (1311U1l) Samples 75 15 Sample (1311U1l) Samples 75 I
Sample Sets

-------- -------- -------------------- --------

No Samples Prepared.

Set" Uptake Uptake"2

Preparation info

•
I221

"Pos Rack# StartPot-Jethod

6IET2

Oil. FactorFinal

No

Prepare? Description

Normal1

Set" Type

Rack III

Pos Row Col Sample Name Set II "Used Type-------------------- ------------1 1 1 STD1 -NA- 1 Standard2 1 2 STDO -NA- 1 Standard3 1 3 ICV -NA- 1 QC Standard4 1 4 ICB -NA- 1 QC Standard5 1 5 CCV -NA- 3 QC Standard6 1 6 CCB -NA- 3 QC Standard7 1 7 CCV -NA- 1 QC Standard8 1 8 CCB -NA- 1 QC Standard(9 ... 19 Not Used)

Rack 112.

Poe Row Col Sample Name Set " "Used Type-------------------- ------------1 1 1 CRI 1 -NA- 5ample2 1 2 ICSA 1 -NA- Sample3 1 3 ICSAB 1 -NA- Sample4 1 4 PBW980123C 1 -NA- Sample5 1 5 LCW980123C 1 -NA- Sample6 1 6 LCW980123C(2) 1 -NA- Sample7 1 7 LDW980123C 1 -NA- Sample8 1 8 32452.01 1 -NA- Sample9 1 9 32452.02 1 -NA- Sample10 1 10 32452.03 1 -NA- Sample11 1 11 32452.04 1 -NA- Sample •12 1 12 32452.05 1 -NA- Sample13 1 13 ZZZZZZ 1 -NA- Sample

C2..-t ,
P:H'P 'f) nr 17



•
Southwest Laboratory of Oklahoma, Inc. .
fCP S\V3010A /30508 Dieestioll and S\V6010B Analvsis- .

Figure 3
fcr Run Log

IN-Series: S\VL-IN-205
Rev. No.: 4.0 01/26/98

Inorganics Department Southwest Laboratories of Oklahoma Run Log

File Name: T2012422.ASC

fst JA Date:
lod ILM04.0P

QC Ref 277534

Client 10 LAB ID
STDO

STD1

lCV

lCB

• CRI

ICSA

lCSAB

CCV

CCB

Instrument: TJA ET2

01/24/1998

6 Page: 176Book:

-

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Initials: ~ oate:~
Sop: SWL-IN-203 1.1

Standard Batch 10: SB4-3- 26:roO UC~ -..lnl.l~r9£NGNP.> CVCL.E-O ,AJ b """J ":f""J" t.uu U..,ltu flOt"""'\.OF Analytes:
1.00 (A ,~D s Ba e d (i)~

~i::u e b n i 9lf~,
1 V • <:/It , tt,(q8

Al.Sb.As.Ba~~e. d,Ca.Cr,Co.
Cu,Fe,Pb,Mg,Mn.Ni,K,Se,Ag,Na,
Tl. v, Zn.Sn

1.00 ~ Al.Sb.As.Ba,Be,Cd,Ca.Cr.Co,
Cu.Fe.Pb.Mg,Mn,Ni,K,Se,Ag,Na,
Tl, V. Zn. Sn
Al,Sb,As.Ba,Be,Cd,Ca,Cr,Co,
Cu,Fe.Pb,Mg,Mn.Ni,K,Se,Ag,Na,
Tl, V, Zn. Sn
Al,Sb,AS.Ba.Be,Cd,Ca,Cr.Co,
Cu,"Fe. Pb,Mg,Mn,Ni, K,Se,Ag,Na,
Tl, V. Zn, Sn
Al,Sb,As,Ba.Be,Cd,Ca.Cr.Co,
Cu,Fe.Pb,Mg,Mn,Ni,K.Se,Ag,Na,
Tl. V. Zn. Sn
Al,Sb,As,Ba.Be.Cd,Ca.Cr.Co.
Cu,Fe.Pb.Mg,Mn,Ni,K.se,Ag,Na.
Tl. V, Zn. Sn
Al.Sb.As,Ba,Be.Cd,Ca.Cr.Co.
Cu.Fe,Pb.Mg.Mn,Ni.K.Se,Ag,Na,
Tl. V, Zn. Sn
Al.Sb.As.Ba.Be.Cd.Ca.Cr.Co.
Cu.Fe,Pb,Mg,Mn.Ni.K.se,Ag,Na,
Tl. V, Zn.Sn
Al.Sb.As.Ba,Be.Cd.Ca,Cr.Co,
Cu,Fe.Pb.Mg,Mn.Ni,K,se,Ag,Na.
Tl, V. Zn.Sn
Al,Sb.As.Ba,Be.Cd,Ca,Cr,Co.
Cu,Fe.Pb.Mg,Mn.Ni,K,Se.Ag,Na,
Tl, V. Zn. Sn
Al.Sb.As,Ba,Be.Cd,Ca,cr,Co.
Cu,Fe;Pb,Mg.Mn,Ni.K.Se,Ag,Na,
Tl. V, Zn.Sn
Al.Sb.As.Ba.Be.Cd,Ca,Cr.Co.
CU.Fe.Pb.Mg,Mn,Ni,K.Se,Ag,Na,
Tl. V. Zn.Sn

23:19

23: 14

23:08

23:02

22:56

22:51

22: 45

22:39

22:34

22:28

22:22

22:17

Time
22:11

32460.01

LDS980121C

LCS980121C

PBS980121C

MSSB-22T

•
C,2-~



Southwest Laboratory of Oklahoma, Inc.
fcr S\-V3010A / 3050B Digestion and S\VGOIOn Analysis

Figure 4
fcr Re-Run Log

IN-Series: S\VL-IN-205
Rev. No.: 4.0 01/26/98

•
Inorganics Department Southwest Laboratories of Oklahoma Re-Run Log

File Name: T2012422.ASC Instrument: TJA ET2 Book: Page: 1

Pal!C J 1 of 32
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Southwest Laboratory of Oklahoma, Inc.
fep S\V3010A /3050B Digestion and SW60I0B Analysis

Figure 5
fer Standard Batch Form

IN-Series: S\VL-fN-20S
Rev. No.: 4.0 - 01/26/98

[III ICP(Anal)'sis} Standard Batc1l..£orm, SWL-lli=2l!S
ICP Digestion Slandard Balch Fonn (20S-FIG2.DOC) SWLO rev.#__

Standards Batch /D. #: _ Dale:'---- Analysl: _

Applicable SOPs: SWL-IN- __ I SWL·IN-_,_I SWL.IN.__I SWL.IN-__

The following is a list of current standards used for analysis on the ICP:

Standard List for (circle one): TJA ETI 1 TJA ET2 1 TJA 61E

Standard Name SWLO/D# Dale Prepped Expiration Dale• S. STD-I MP-7-48 11/21/97 1/21/98

STD-2 (CCV) MP-7-49 f 11/21/97 1/21/98

ICV(SWLO) MP-7-19 11/03/97 1/03198

ICSA (SWLO) MP-7·31 11/11/97 01/11/98

ICSAB (SWLO) MP-7·22 11/03/97 01/03/98

ICV (EPA only) MP-7-41 11/18/97 01/18/98

ICSA (EPA only) MP-7-58 12101/97 02101/98

ICSAB (EPA only) MP-7-59 12101/97 02101/98

CRl (ILM04.0 protocol) MP·7-15 10125197 12/25/97

CRl (SW846 protocol) MP-7-25 11/05197 01/05198

CRl (EPA 200.7)

• Southwest Laboratory of Oklahoma. Inc
Reviewed By: _
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.
MERCURY SW846 7470A/7471A DIGESTION AND ANALYSIS

IN-Series: S\VL-IN-207
REv. No.: 2.0 - 06/06/97

•
1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

TABLE OF CONTENT.'

PURPOSE AND APPLICATION .

METHOD SUlVllVlARY .

HEALTH AND SAFETY 1

SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE 1

INTERFERENCES AND POTENTIAL PROBLEMS ~

EQUIPMENT/APPARATUS.' 2

REAGENTS ~.

PROCEDURE 4
CALCULATIONS , Q
QUALITY ASSURANCE / QUALITY CONTROL .7. .
WASTE DISPOSAL ,:· ~.

METHOD PERFORMANCJ2 9.
METHOD REFERENCES 9.
DEFINATIONS 9-

AITACHlVIENTS :.." J.Q
UNIQUE METHOD INFORl\1ATION 10 •

Attachment 1 MERCURY STANDARD BATCH FORM .! 1

••



•

':-: .;., '~..... '

, I-!, .' ',~ t,', .'

"i':1j,t1

SOUTHWEST LABORATORY OF OKLJt6MA, INC.
MERCURY SW846 7470AJ7471A DIGESTION AND ANALYSIS

'l;~~~~"': ~ .

1.0 - SCOPE AND APPLICATION

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

•

•

1.1 This SOP will give the SW846 methods 7470A17471A digestion and analysis
procedures for water and soil matrices. These procedures will be used for the
preparation and analysis for mercury.

1.2 The digestion supervisor will designate the proper method to be used per batch of
samples. If the method is not clearly identified on the internal custody forms,
check with the Project Officer responsible for the samples before digestion is
started.

2.0 -l\1ETHOD StTh'lMARY

2.1 Prior to analysis, the solid, semi-solid, or water samples must be prepared
according to the procedures discussed in this method..

2.2 This method is a cold-vapor atomic absorption method, based on the absorption
of radiation at the 254 nm wavelength by mercury vapor. The mercury is
reduced to the elemental state and aerated from solution in a closed system. The
mercury vapor passes through a cell positioned in the light path of an atomic
absorption spectrophotometer. Absorbance (peak height) is measured as a
function of mercury concentration. .

3.0 - HEALTH AND SAFETY

3.1 Refer to the current version of SOP SWL-GENSAFf.

3.2 Mercury compounds are highly toxic if swallowed, inhaled, or absorbed through
the skin. Analysis should be conducted in an exhaust hood. The analyst should
use chemical resistant gloves when handling any mercury standards or potential
samples containing mercury. During and after the procedure there should be a
intensive cleanup to prevent human contact and cross contamination.

4.0 - SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Water samples must be preserved to a pH <2. If not, notify the PO and
Inorganic Supervisor, acidify sample with HN03 and proceed with analysis.
Comment action on digestion sheet, fill out a "Non-Conformance Repon" (refer
to SOP SWL-GA-105").

4.2 The sample must be analyzed within 28 days of collection.

4.3 Care must be taken in glassware preparation, digestion, and analysis to ensure
minimal cross contamination.
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5.0 - INTERFERENCES AND POTENTIAL PROBLEMS

IN-Series: S\VL-IN-207
REv. No.: 2.0 - 06/06/97

•
5.1

5.2

5.3

5.4

5.5

Potassium permanganate is added to eliminate possible interference from sulfide.
Concentrations as high as 20 mg/kg or 10 mg/l, as sodium sulfate, do not
interfere with the recovery of ~dded inorganic mercury in reagent water.

Copper has also been reported to interfere; however, copper concentrations as
high as 10 mg/kg or 10 mg/l had no effect on recovery of mercury from spiked
samples. .

Samples high in chlorides require additional permanganate (as much 25 ml)
because, during the oxidation step chlorides are converted to free chlorine, which
also absorbs radiation of 253 nm. Therefore, care must be taken to ensure that
free chlorine is absent before the mercury is reduced and swept into the cell. This
may"be accomplished by using an excess of hydroxylamine sulfate reagent (25
ml). In addition, the dead air space in the glass container must be purged before
adding stannous sulfate.

Certain volatile organic materials that absorb at this wavelength may also cause
interference. A preliminary run without reagents should determine if this type of
interference is present. .

Low level mercury sample preparation, digestion, and analysis may be subject to •
environmental contamination if performed in areas with high ambient
backgrounds where mercury was previously employed as an analytical reagent in
analyses such as total Kjeldahl nitrogen (TKN) or chemical oxygen demand
(COD). Care should be taken to avoid performing digestion or analysis in these
areas.

6.0 - EQUIPMENT/APPARATUS

6.1

6.2

6.3

6.4

6.5
6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

8 oz glass jars with septa lids

Stainless steel scoops for soils

Class A volumetric flasks (lOa ml)

Volumetric Flasks (2000 ml)

Eppendorfs (appropriate volume ranges) with tips

Eppendorf repeater pipette dispenser with tips

Leeman PS200 Mercury analyzer with computer and autosampler

Tubing for autosampler pump

Water Bath capable of 95°C

Balance (top loader) capable pf weighing 0.2 g

Laboratory exhaust hood (for preparation)

Exhaust Hood for Instrument

Argon High Purity Gas
2 of 11
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7.0 - REAGENTS

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

•

•

7.1 Acids used in the preparation of standards and for sample processing must
conform to the specifications of the Committee on Analytical Reagents of the
American Chemical Society (ACS) and be of the Mallinckrodt ArSelect grade or
the equivalent.

7.2 Reagents

7.2.1 Reagent water: ASTM Type II (Millipore) water. All references to water in
this method refer to reagent water unless otherwise specified.

7.2.2 Sulfuric acid, cone.: trace metals analysis grade.

7.2.3 Sulfuric acid, 0.5 N: Dilute 14.0 ml of cone. sulfuric acid to 1.0 liter.

7.2.4 Nitric acid, cone.: trace metals analysis grade.

7.2.5 Hydrochloric acid. conc.: trace metals analysis grade.

7.2.6 Stannous chloride: Add 25 grams stannous chloride to 250 ml 25 % HCl. Filter
solution through a Grade 4, 20-25 um retention filter paper.

7.2.7 Sodium chloride - hydroxylamine hydrochloride solution: Dissolve 12 grams of
NaCI and 12 grams hydroxylamine hydrochloride in reagent water and dilute
to 100 ml. Volume of reagent may be increase as long as the grams of reagent
is also increased by the same factor (ex. 2000 ml will take 240 grams of each
reagent).

7.2.8 Potassium permanganate. 5% solution, w/v: Dissolve 5 grams of potassium
permanganate in 100 mr of reagent water. Volume of reagent may be increase
as long as the grams of reagent is also increased by the same factor (ex. 2000
ml will take 100 grams of reagent).

7.2.9 Potassium persulfate. 5% solution, w/v: Dissolve 5 grams of potassium
persulfate in 100 ml of reagent water. Volume of reagent may be increase as
long as the grams of reagent is also increased by the same factor (ex. 2000 rnl
will take 100 grams of reagent).

7.3 Standard Preparation

7.3.1 Stock solutions for mercury are prepared solutions from NIST approved
standards containing 1,000 mgll mercury.

7.3.2 An intermediate stock solution of 10.0 mg/l mercury is prepared by diluting 1.0
ml of stock solution and 1.0 ml of cone. HN03 to 100 ml with ASTM Type II
water. This standard is prepared weekly.

7.3.3 A second intermediate solution of 0.1 mg/l mercury is prepared each day of
analysis by diluting 1.0 ml of the 10.0 mg/l intermediate stock solution and
1.0 ml of conc. HN03 to 100 ml with ASTM Type II water.

7.3.4 Calibration standards (prepared daily) are prepared by diluting the 0.1 mg!l
intermediate standard to 100 ml with ASTM Type II water according to the
following schedule:
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ml of0.1 mgll

Intermediate Standard

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
MERCURY SW846 7470A/7471A DIGESTION AND ANALYSIS

Standard Calibration

ugl/

0.0
0.2

0.5

1.0

5.0
10.0

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

0.0
0.2
0.5
1.0

5.0
10.0

•

7.3.5 Initial Calibration Verification (ICV): This standard is made from a standard
obtained from a NIST certified standard that has a different source than the
calibration standards. The true value of this standard must be within the
calibration range of the system.

7.3.6 CRA standard: Use the 0.2 ug/l calibration standard.

7.3.7 Continuing Calibration Verification (CCV): Use the 5.0 ug/l calibration
standard. .

7.3.8 Initial and Continuing Cali~ration Blanks (ICB and CCB): Use 0.0 ug/l
calibration standard.

8.0 - PROCEDURE

8.1 Each day of sample preparation, the standards in Section 7.3.4-8 will be brought
through the Aqueous digestion procedure.

8.2 Aqueous Digestion Procedure

8.2.1 Mix the sample. by shaking the sample bottle vigorously, to assure the sample
is homogenized and a representative sample will be easily taken. Transfer 100
ml of well mixed sample to a 250 ml glass bottle.

8.2.2 Add 5 ml of cone. sulfuric acid and 2.5 ml of cone. nitric acid to each bottle.

8.2.3 Add 15 ml of KMn04 solution to each bottle and allow to stand at least 15
minutes.

•

8.2.4

8.2.5

8.2.6

8.2.7

8.3

8.3.1

Add 8 ml of potassium persulfate to each bottle.

Cap with Septa Lid.

Heat for 2 hours in a water bath at 90-95°C.

Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution to
reduce the excess permanganate.

. _ ..
Soil Digestion Procedure

Homogenize sample by mixing sample with metal scoop. Fully mix the
sample within the container before taking a representative sample out for
analysis. •
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IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

Weigh a representative 0.6 g portion (three 0.2 g of sample in different areas)
of wet sample in a 250 ml glass bottle. .

Add 5.0 ml of ASTM type II water.

Add 5 ml of concentrated sulfuric acid and 2.5 ml of concentrated nitric acid,
mixing after dilution.

Heat 2 minutes in a water bath at 95°C..

Instrument Calibration

Set up instrument according to Section 8.4 and manufacturers
recommendations .

8.3.2

8.3.5

8.3.6

8.3.7

8.3.8

8.3.9

8.3.10

8.3.3

8.3.4

8.4.3

8.4.4

8.4.5

8.4.6

8.5
8.5.1

Cool and add 45 ml of ASTM type II water.

Add 15 ml KMn04 and allow to stand for 15 minutes.

Add 8 Ml of potassium persulfate to each bottle.

Mix thoroughly and heat at 95°C for 30 minutes in the water bath.

Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution to
reduce the excess permanganate.

8.3.11 Add 50 ml of ASTM type II water.

8.4 Instrument Parameters

8:4.1 Wavelength: 254.0 nm

8.4.2 Approximate Rinse Time::::::50 seconds (instrument varies rinse time according
to mercury level in sample).

Pump Speed: :::::5mLlmin.

Readout mode: Absorbance

Integration time: :::::10.0 seconds

Gas Flow: ::::0.3L1min.

. .:<:.;;: .
SOUTHWEST LABORATORY OF OKLAH0MA, L'l'c.
MERCURY SW846 7470A/7471A DIGEST.ION AND ANALYSIS

•

•

•

8.5.2

8.5.3
8.5.4

8.5.5

8.5.6
8.5.7

8.5.8

8.5.9

8.5.10

8.5.11

"Make sure the stannous chloride line is correctly attached to the Pump
Assembly.

Fill water bath with 5% H2S04 and 2.5% HN03 •

Rinse system using macro "warmstart" for a minimum of 40 minutes before
starting calibration.

Check aperature reading. If > ± 100, adjust, wait 10 minutes, and recheck.

Place fresh drying tube containing Magnesium Perchlorate into system.

Place calibration standards into the correct autosampler tubes.

Press F2 macro. Type STANDARD, then press enter key.

Tabulate the calibration standard concentration versus absorbance response for
each calibration standard, which is performed by instrument.

Analyze data by linear regression. The correlation coefficient must be greater
than 0.995 before proceeding with analysis.

If data is acceptable, press "A" to accept calibration curve.
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IN-Series: SWL-IN-207

REv. No.: 2.0 - 06/06/97

8.7.5

8.7.6

8.7.7

8.6 Instrument Analysis

8.6.1 Set up instrument parameters as discussed in Section 8.4.

8.6.2 Calibrate instrument as discussed in Section 8.5.

8.6.3 Add samples to the auto$ampler (refer to instrument manual), double checking
sample & position, as stated in the autosampler table (see Appendix 1.1).
Press .F8 sample to start analysis run.

8.6.4 Instrument must be put into "overnite" mode during the week and "weekend"
mode on Fridays. Refer 1.0 instrument manual.

8.6.5 Soak water bath in 1: 1 HN03 overnight.

8.7 Write-up & Review Procedure

8.7.1 Record digestions according to the current version of SOP" Digestion I
Distillation Log", SWL-I~-105.

8.7.2 Record calibration standards, run QC standards, and reagent lot #s on the
Mercury Standard Batch Form (attachment 1). Calibration standards, run QC
standards, and reagent lot #s associated with a preparation date must be·
analyzed with all of the digestion batches made that day. Reagents must be
from the same lot # for all QC samples and client samples.

8~7.1 When run is complete, copy electronic version of analytical run to the
Inorganic Database.

8.7.2 Follow the procedure as explained in the current version of SOP "Inorganic
Database", SWL-IN-108, to process the run and-print out the runlog.

8.7.3 Review Data according requirements in Section 10.0 of this SOP, and the
current version of SOP" 1st and 2nd Review of ICP, GFAA, Mercury, and
Cyanide", SWL-IN-106..

If needed, fill out a "Non-Comformance Report" (see SOP SWL-IN-106).

If needed, fill out a Re-analysis Form (see SOP SWL-IN-I06).

The Digestion Sheet(s) is t.hen attached to the raw data, and above forms (if
needed) are presented for asecondary or peer review.

8.7.8 The run has been accepted the data will be automatically uploaded into LIMS
by the Inorganic DatabaSe; and QC sheets (if necessary) will be fJ..Iled out.

SOUTHWEST LAsORATORY OF OKLAHOMA, INC.
MERCURY SW846 7470A/7471A DIGESTION AND ANALYSIS

9.0 ~ CALCULATIONS

9.1 Instrument reports all results as ug/1.

9.2 Report all soils as mg/kg (wet weight) by the following:

(C x V) / W = mglkg of Hg

Where:

C = concentration , ug/l

V = final volume in ~iters after sample preparation

W = weight in grams of wet sample in preparation •
6 of 11
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9.3 Report mercury concentrations as follows:

9.3.1 Below 10 ug/l = two significant figures

9.3.2 Above 10 ug/l = three significant figures

10.0 - QUALITY ASSURANCE / QUALITY CONTROL

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

•

•

10.1 Initial Demonstration of Performance.

10.1.1 Linear Calibration Range(LCR) - The LCR must be determined initially and
verified every six months or whenever, in the judgement of the analyst, a .
change in analytical performance caused by either a change in instrument
hardware of operating conditions would dictate they be redetermined. The
verification on linearity must use a minimum of a blank and three standards.
If any verification data exceeds the initial values by +/- 10%, linearity must
be re-established. If any portion of the range is shown to be nonlinear,
sufficient standards must be used to clearly defme the nonlinear portion.

10.1.2 Method Detection Limit (MDL) -- MDL's must be determined, according to the
current version of SOP "Defination and Determination of Detection Limits",
SWL-GA-113, on a yeariy basis.

10.2 Digestion QA/QC Requirements:

10.2.1 The following QA/QC samples will be designated as XXXYYMMDDHGZ.
XXX designates the type of sample (PBS, LCS, -or LDS). YY is the last two

, digits in the current year, MMDD is the month and day, HG designates a
mercury digestion. Z is the batch letter done that day (if located in batch
YYMMDOHGI-Z = "A; if located in batch YYMMDDHG4-Z="D").

10.2.1.1 Preparation Blanks (pBW or PBS) - prepare by using the following volumes
of ASTM type water:

PBW = 100ml

PBS = 10ml

Result must be between the current -PQL and PQL (refer to the SWL
Redbook).

10.2.1.2 Laboratory Control Sample (LeW, LCS) is prepared from the
following:

LCW samples: spike 99 ml of ASTM Type II water with 1.0 mlofO.1
mg/l mercury standard (see Section 7.3.3)

LCS samples: add 1.0 ml of 0.1 mg/l mercury standard and proceed with
digestion procedure.

10.2.1.3 Laboratory Control Sample Duplicate (LDW, LDS) is prepared from the
following:

LOW samples: Same as the LCW.

LOS samples: Same as the LCS.
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SqUTHWEST LABORATORY OF OKLAHOMA, INC.
MERCURY SW846 7470AJ7471A DIGESTION AND ANALYSIS

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

•NOTE* Control limits for the Laboratory Control Samples are :t 20% recovery and <20
% RPD. unless stated othenyise by the Inorganic Manager.

10.2.1.4 Matrix Spike & Matrix Spike Duplicates:, and has a control limt of75-125 %
recovery. Spike the water or soil sample with 1.0 ml of 0.1 mgll mercury
standard (see Sec 7.3.3). If sample fails the controllimt of± 25% recovery of
true value, flagged all assoicated data with a "N' . The MSD also has a
control limit of <: 20 % RPD. If the control limit is not met, flagged all
assoicated data with a"*".

10.2.1.5 Matrix Duplicate: This sample is made by digesting a second aliquot of the
same sample to determine the precision of the method, and has a control limit
of < 20 % RPD. If the control limit is not met, flagged all assoicated data with
a "*".

10.2.1.6 Frequency Requirements - A PBS, LCS, and LDS are required for every
batch of samples (maximum number of samples in a batch is 20 samples). The
matrix duplicate, spike, and spike duplicate will be done on request per client
basis.

10.2.1.7 Digestion QC failures: If the Preparation Blank or Laboration Control
Sample do not meet the required control limits, the samples must be
redigested.

10.3 Calibration Checks

10.3.1 Initial Calibration Verification (ICV) - After the system has been calibrated, •
analysis of the ICV is required. The measurement must be within ± 10% ( ± 5%
for EPA 245.1 and 245.5) of the true value or the analysis must be terminated,
the problem corrected, the instrument recalibrated and the calibration reverified.

10.3.2 Initial Calibration Blank (ICB) - Immediately after the'analysis of the ICV the ICB
must be analyzed. If the absolute result is greater than the current PQL, terminate
analysis, correct the problem and recalibrate.

10.3.3 CRA Standard - Must be run after the ICB. The acceptable deviation of the CROL
is ± 50 of the true value.

10.3.4 Continuing Calibration Verification (CCV) - Will be analyzed at the beginning, a
frequency of 10% during the run, and after the last analytical sample. The

, mercury concentrations will be at the mid-range level of the calibration curve. If
the deviation of the continuing calibration verification is not within ± 20% ( ±
10% for EPA 245.1 and 245.5) of the true value, the instrument will be
recalibrated and the proceeding samples since the last calibration verification will
be reanalyzed. "

10.3.5 Continuing Calibration Blank (CCB) - A calibration blank is analyzed immediately
after every CCY. Blanks are to be reported down to the instrument detection
limit. If the blank result is greater than the current PQL, terminate analysis,
correct the problem and recalibrate.

11.0 - WASTE DISPOSAL

.11.1 Refer to the current version of SOP "Hazardous Waste", SWL-GA-l14. •
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12.0 - METHOD PERFORl\1ANCE

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

12.1 Refer to ,Section 13 in Method 245.1 ofMethods for Chemical Analysis of Water
and Wastes.

12.2 Refer to Section 10 in Method 245.5 ofMethods for Chemical Analysis ofWater
and Wastes.

13.0 - METHOD REFERENCES

•

13.1

13.2

13.3

13.4

13.5

13.6

13.7

SW846 Methods 7000A (rev 1.0 - July 1992), 7470A (rev 1 - September 1994),
and 7471A (rev I - September 1994) - modified.

Leeman PS200 instrument manual.

"Corrective Action" SOP, SWL-GA-I05

"Laboratory Safety Plan" SOP, SWL-GENSAFT

"Digestion / Distillation Log" SOP, SWL-IN-I05.

"Inorganic Database" SOP, SWL-INI08.

"1st and 2nd Reveiw ofICP, GFAA, Mercury, and Cyanide" SOP, SWL-IN-I06.

•

14.0 - DEFINATIONS

14.1 Initial Demonstration of Performance - Items that must be perfonned for analysis of
method..

14.2 Linear Calibration Range (LCR) - The linear range in which the method is valid.

14.3 Method Detection Limit (IvIDL) -- MDL's as defined in the current version of SOP
SWL-GENIvIDLS.

14.4 Digestion QC Requirements - QC samples required for each digestion batch.

14.5 Preparation Blanks (pBW or PBS) - Method blanks to ensure contamination of
analyte is not present in distillation procedure.

14.6 .Laboratory Control Sample (LCW, LCS) - A laboratory spike on a clean matrix to
ensure distillation procedure is in control through % recovery.

14.7 Laboratory Control Sample Duplicate (LOW, LDS) - A laboratory spike on a clean
matrix to ensure digestion procedure is in control through % recovery and % RPD
in relation to LCW or LCS.

14.8 Matrix Spike & Matrix Spike Duplicates (MS / MSD) - This is made from
digesting the sample spiked with an known amount and then comparing it with the
original sample. This is designated to provide infonnation about the effect of the
sample matrix on the digestion and/or measurement methodolgy.
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14.9 Matrix Duplicate: This sample is made by digesting a second aliquot of the same
sample to determine the precision of the method.

14.1oCalibration Checks - QC samples performed during analysis to assure instrument is
responding correctly.

14.11Initial Calibration Verification (ICV)- A standard, that is made from an independent
source in relation to the calibration standards. Analyzed to assure calibration
accuracy. of the system.

14.12Initial Calibration Blank (ICB) - A instrument blank sample to assure no contamination
in system or no memory effects.

14.13CRA Standard - A low range standard carried through the digestion procedure, to
verify the ability to detect results at the reporting limit.

14.14 Continuing Calibration Verification (CCV) - Mid-range standard analyzed to assure
calibration accuracy during each analysis run.

14.15Continuing Calibration Blank (CCB)- A instrument blank sample to assure not
contamination in system or no memory effects.

14.16Red Book - A Complilation of current MPLslPQLs for SWL.

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
MERCURY SW8467470A/7471A DIGESTION AND ANALYSIS

. IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

•

15.0 - ATIACHMENTS

15.1 Attachment 1 - Mercury Standard Batch Fonn •
16.0 - UNIQUE METHOD INFORMATION

16.1 Soil digestion method has been modified from the use of 5ml of aqua regia to 5 ml
of sulfuric acid and 2.5 mls of nitric acid. This was done to eliminate a possible
source of false positves due tocWorine and the negative effects aqua regia has on
our instrumentation.

•
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ATTACHMENT 6

Mercury Standard Batch Form

IN-Series: SWL-IN-207
REv. No.: 2.0 - 06/06/97

rill Mercury Standard Batrh Form, SWIdN-207
Sample Re-Analysis Form (207·ATT1.00C) SWLO rev.•

Standards Batch ID. #: _
Page _

Applicable SOPs: SWL-IN- __ I SWL-lN-__1SWL·lN-__1SWL-IN-__

(above is only valid if the digestion procedure is the same in each of the stated SOPs)

Date: _ Analyst: _

The following samples were taken through the aqueous digestion procedure:

The following 0.1 mS/l standard was used in the preparation of the above standards:

0.1 mgtl standard 10: Expiration: Daily Date Prepared: _•

Name a!
StandJud

SOIICBIICB

SO.2JCRA

50.5

SI
SSICCV

510

mlso!
0.1 mgd Std.

0.0

0.2

0.5

1.0

5.0

10.0

Final Vaillme
(mls)

100

100

100

100

100

100

Final Cone.
(lig/1)

0.0

0.2

0.5

\.0

5.0

10.0

AtuJlyn
lnitWs

Standard Parent

Parrnt
Parent Cune.

Ex. Date (mgll)

Parrnt
Vulllme

(ml)

Final Final
Voilime Cone.

(mI). (lIgl1)
Analvsr
IttitiD1.r

•

All Digesuon Batches and above standards were analyzed and digested together. The following is a list of
reagent lot II used for this group of digestions and analysis:

Reagent Lot /I Reagent Lot /I

Sulfuric ACid Sodium Chloride

Nitric ACId Hydroxylamine hydrochloride

Hydrochloric Acid Potassium permanganate

Stannous Chloride Potassium Persulfate
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• SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

Standard Operating Procedure

Toxicity Characteristic Leaching Procedure Non~Volatile

Extractions

Document No.: sWL-IN-700
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1.0 SCOPE AND APPLICATION

, SWL-IN-700
Rev. No.: 3.1 - 12/02/97

•

1.1 The purpose of this SOP, Toxicity Characteristic LeacllingProcedure (TCLP) is to
detenrune the mobility of both organic and inorganic analytes in liquid, solid, and
multiphasic wastes.

1.2 If a total analysis of the waste demonstrates that individual analytes are not present in the
waste, or that they are present but at such low concentrations that the appropriate
regulatory levels could not be exceeded, the TCLP need not be run.

1.3 Ifan analysis of anyone of the liquid fractions of the TCLP extract indicates that a
regulated compound is present at such high concentrations that, even after accounting for
dilution from the other fractions of the extract, the concentration would be above the
regulatory level for that compound, then the waste is hazardous and it is not necessary to
analyze the remaining fractions of the extract.

2.0 METHOD SUMMARY

2.1 For liquid wastes (i.e., those containing less than 0.5% dry solid material), the waste,
after filtration through a 0.6 to 0.8 urn glass fiber filter, is defined as the TCLP extract.

.
2.2 'For wastes containing greater than or equal'to 0.5% solids, the liquid, if any, is separated

from the solid phase and stored for later analysis. The solid phase is extracted with an
amount of extraction fluid equal to 20 times the weight of the so.lid phase. Following
extraction, the liquid phase is separated from the solid phase by filtration through a 0.6 to

'0.8 urn glass fiber filter.

2.3 If compatible, the initial liquid of the waste is added to the liquid extract, and these are
analyzed together. If incompatible, the liquids are analyzed separately and the results are
mathematically combined to yield a volume-weighted average concentration.

3.0 HEALTH AND SAFETY - Refer to the Lab Safety Plan (SWL-GA-lll) for precautions.

4.0 SAMPLE PRESERVAnON, CONTAINERS, HANDLING & STORAGE - N/A

5.0 INTERFERENCES. Potential interferences that may be encountered during analysis are
discussed in the individual analytical SOP's.

6.0 APPARATUS

•
6.1 Agitation apparatus: Associated Design and MFG. Co., Model No. 3740-24-BRE-TM.

Capable of maintaining 30 +/-2 rpm.

Page 1 0'7



Southwest Laboratory of Oklahoma, Inc.
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6.2 Bottle Extraction Vessel. Two liter borosilicate glass jar.

SWL-IN-700
Rev. No.: 3.1 - 12/02197

•
6.3 Filtration Device.

6.4 Filters. Glass fiber filters with a pore size of 0.6 to 0.8 urn. When analyzing for metals,
the filters are rinsed with IN nitric acid, followed by three consecutive rinses with
deionized water.

6.5 pH meter. Accumet Model 915.

6.6 Top Loading Balance. ·Mettler PM2000, or equivalent - All measurements shall be ±
O.lg of the desired weight. All balances used shall be able to read to O.Olg.

6.7 Beakers. 250 ml glass.

6.8 Watchglass.

6.9 Magnetic stirrer.

7.0 REAGENTS

7.1 Reagent Water. Millipore - ASTM Type II (by conductivity).

7.2 Hydrochloric acid (I N). Add 83 ml cone. HCI to 500 ml distilled water, dilute to 1 L. •7.3 Nitric acid (IN). Add 64 ml cone. HN03 to 500 ml distilled water, dilute to 1 L.

7.4 Sodium hydroxide (IN). Dissolve 40 g ofNaOH in 500 ml distilled water, dilute to 1 L.

7.5 Glacial acetic acid, cone. , ACS reagent grade.

7.6 Extraction fluid #1. Add 5.7 ml glacial acetic acid(7.5) to 500 ml reagent water(7.1), add
64.3 ml of IN NaOH(7.4), and dilu~e to 1 liter. When correctly prepared, the pH ofthis
solution will be 4.93+/- 0.05. IfpH is outside these limits the fluid will be discarded and
fresh extraction fluid prepared.

7.7 Extraction fluid #2. Dilute 5.7 ml glacial acetic acid(7.5) with reagent water(7.1) to a
volume of I L. When correctly prepared, the pH of this fluid will be 2.88 +/- 0.05. IfpH
is outside limits the fluid will be discarded and fresh fluid extraction fluid prepared.

8.0 PROCEDURE

8.1 Preliminary determination of percent solids:

8.1.1 If the waste will obviously yjeld no liquid when subjected to pressure filtration
proceed to Section 8.2.

8.1.2 Pre-weigh the filter and the container that will receive the filter. Record weight
on TCLP Percent Moisture L,og (Attaclunent 1). •

Typist: ll.R Page 2 of7



8.1.3 Assemble the filter holder and filter. . Place the filter on t~e support screen and
secure.•

'" .:...•
Southwest Laboratory of Oklahoma, Inc.
Toxicity Characteristic Leaching Procedure Nijn~VolatileExtractions

SWL-IN-700
.Rev. No.: 3.1 - 12/02/97

. 8.1.4 Weigh out a subsample of the waste (100 gram minimum) and record the weight.

8.1.5 Allow slurries to stand to permit the solid phase to settle. Transfer the waste
sample to the filter holder and gradually apply vacuum of 1-10 psi, until air moves
through the filter. Slowly increase the vacuum in 10 psi increments to 50 psi.
When liquid flow ceases stop the filtration.

8.1.6 The material in the filter holder is defined as the solid phase and the filtrate is
defined as the liquid phase.

8.1.7 Some wastes such as oily wastes and paints will not filter and is defined as a
solid. Use only one filter for this procedure and do not replace.

8.1.8 Determine the weight of the liquid phase by subtracting the weight of the filtrate
container from the total weight of the filtrate-filled container. Determine the
weight of the solid phase by subtracting the weight of the liquid phase from the
weight of the total waste sample.

8.1.9 Determine the percent solids as follows:

• Percent solids =
weight of solid.

total weight ,ofwaste
X 100

8.1.10 If the percent solid is equal to or greater than 0.5%, then proceed to Section 8.2 to
determine if particle size reduction is necessary or to Section 8.1.11 if it's noticed

. that water is entrapped in the solid. material. If the percent solid is less than 0.5%,
then the filtrate will be the TCLP extract.

8.1.11 Remove the solid phase and filter from the filtration apparatus.

8.1.12 Dry the filter and solid phase at 100 +/- 20° C until the two successive weighings
yield the same value within 1%. Record the final weight.

8.1.13 Calculate the percent solids as follows:

(Wt. of dry waste + filter) - tared wt. offilter
Percent solids = ----------------- X 100

•
Initial weight of waste

8.1.14 If the percent solid is less than 0.5 % then the filtrate from Section 8.1.5 will be the
TCLP extract. If the percent dry solid is equal to or greater than 0.5%,

Typist; u.R Page 3 of7
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return to Section 8.1.1 with a fresh portion of waste and determine if particle •
size reduction is necessary.

8.2 Determination if particle size reduction is required.

8.2.1 Particle size reduction is not required if the waste will pass through a 9.5 mm
(0.375 in. ) sieve. Proceed to Section 8.3.1.

8.2.2 If the waste will not pass through a 9.5 nun sieve then prepare the waste for
extraction by cutting, crushing or grinding to reduce the particle size. When
complete proceed to Section 8.3.1.

8.3 Determination of appropriate extraction fluid. If the solid content of the waste is greater
than or equal to 0.5% determine the appropriate fluid for extraction as follows:

8.3.1 Weigh out a small subsample of the solid phase, reduce the solid, if necessary,
to a particle size of Inun in diameter or less. Transfer 5.0 g of the waste to a
250 ml beaker.

8.3.2 Add 96.5 ml of reagent water to the beaker, cover with a watchglass, and stir
vigorously for 5 minutes on a magnetic stirrer. Measure and record the pH on the
TCLP pH Run Log (Attachment I). If the pH is <5.0 use extraction fluid #1 and
proceed to section 8.4.1. .

8.3.3 If the pH was greater than 5.0, add 3.5 ml IN HCI, Cover with a watchglass, •
heat to 50° C, and hold at 50° C for 10 minutes.

8.3.4 Let the solution cool to room temperature and record the pH. Ifthe pH is <5.0,
use extraction fluid #1. If the pH is >5.0, use extraction fluid #2.

8.4 Extraction procedure

8.4.1 Enough solids should be generated for extraction such that the volume ofTCLP
extract will be sufficient to support all of the analyses required. A good rule of
thumb is l-L per analyses.

8.4.2 Determine the amount of the raw sample needed to provide combined filtrate and
extract totaling 2000mL. T~e following formula should be used to determine this
amount:

(l-S/1 00) (RS) + 20(S/1 00) (RS) =2000

T)'put: u.R

where: S = % solids
RS = raw sample wieght

e.g. if the raw sample were 20% solids:

(1-20/100) (RS) + 20(20/100) (RS) = 2000
= 0.8RS + 4RS = 2000

= RS = 417 grams ± .1 g

Page 4 of7
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100

•

•

8.5

8.4.3 Detennine the amount of the extraction fluid to add to the extractor vessel a
foHows:

20 x percent solids (8.1) x weight ofwaste filtered
Amount of = --------------------
extraction fluid

8.4.4 Add the solids and appropriate amount of extraction fluid to the extractor vessel.
Record infonnation on TCLP non-volatile extraction log (Attachment 1).

8.4.5 Close the extractor bottle tightly, secure in the rotary agitation device, and rotate
at 30 +/- 2 rpm for 18 +/- 2 hours. Ambient temperature shall be maintained at
23 +/- 2°C during the extraction. Record both the time start and temperature at
start on extraction log.

8.4.6 FoHowing the 18 hour extraction, separate the material in the extractor vessel
into its component liquid and solid phase by filtering through a new glass fiber
filter as outlined in Section 8.1. For final filtration of the TCLP extract, the
glass fiber filter may be changed, if necessary, to facilitate filtration. Filters
shall be acid-washed (6.4) if evaluating the mobility of metals.

Prepare the TCLP extract as foHows:

8.5.1 If the waste contained no initial liquid phase, the filtered liquid material is the
TCLP extract.

8.5.2 If compatible, combine the filtered liquid obtained in Step 8.4 with the initial liquid
phase of the waste obtained in Section 8.1. This combined liquid is defined as the
TCLP extract.

8.5.3 If the initial liquid phase of the waste, obtained in Section 8.1, is not compatible
with the filtered liquid resulting from Section 8.4, do not combine these liquids.
Analyze these liquids, collectively defined as the TCLP extract, and combine
the results mathematically. Detennine the volume of the individual phases and

.combine the results by using the volume-weighted average:

Final Analyte Concentration =

where:
VI =The volume of the first phase (liters).
C I = The concentration of the analyte of concern in the first phase (mg/l).
V2 =The volume of the second phase (liters).
C2 = The concentration of the analyte of concern in the second phase (mg/l).
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8.5.4 Following collection of the TCLP extract, the pH of the extract should be
recorded.

Southwest Laboratory of Oklahoma, Inc.
Toxicity Characteristic Leaching Procedure Non-Volatile Extractions

SWL-IN-700
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•
8.5.5 Immediately aliquot and preserve the extract for analysis. Metals aliquots must be

acidified with nitric acid to pH <2. Metal matrix spike samples are to be spiked
prior to the addition ofHN03. All other a1iquots must be stored at 4°C until
analyzed.

9.0 CALCULATIONS - Not Applicable

10.0 QUALITY ASSURANCE

10.1 A minimum of one blank (using the same extraction fluid as used for samples) must be
analyzed for every 20 extractions that have been conducted in an extraction vessel.

. 10.2 A matrix spike shall be performed for each waste type. A minimum of one matrix spike
must be analyzed for each analytical batch. Matrix spikes are to be added after filtration
of the TCLP extract and before preservation. Matrix spikes should be added at a
concentration equivalent to the corresponding regulatory limit.

10.3 The method of standard additions (MSA) shall be used for metals if:

10.3.1 Recovery of the matrix spike for an analyte is < 50% and the concentration does •
not exceed the regulatory limit.

10.3.2 The concentration of the contaminant measured in the extract is within 20% of
the regulatory level.

10.4 . All quality control measures described in the appropriate analytical methods shall be
followed.

11.0 WASTE DISPOSAL - Not Applicable

12.0 METHOD PERFORMANCE - Not Applicable

13.0 REFERENCES

• USEPA, SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.
Method 13 11.

14.0 DEFINmONS - Not Applicable

15.0 ATTACHMENTS -TCLP WORKSHEET •
Typur.:u.R Page 6 of7
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Analysis of TS, TDS, TSS, TVS and Fixed Solids·

• 1.0 SCOPE AND APPLICATION

IN Series: SWL-IN-600
Rev. No.: 3.0 - 09/10/97

1.1 Total Solids, Total Suspended Solids, and Total Dissolved Solids.

1.1.1 This SOP is applicable for drinking, surface and saline water, domestic and
industrial wastes.

1.1.2 The practical range of the determinations vary from 4mg/l to 20,OOOmg!l for Total
Suspended Solids (TSS) to lOmg/l to 20,OOOmg/l for Total Solids (TS) and Total
Dissolved Solids (IDS).

1.2 Total Volatile Solids (TVS) and Fixed Solids.

1.2.1 This method determines the weight of solid material combustible at 550°C.

1.2.2 The determination of volatile solids is useful in control ofwastewater treatment
plant operation because it offers a rough approximation of the amount of organic
matter present in the solid fraction ofwastewater, activated sludge and industrial
wastes.

2.0 METHOD SUMMARY

2.2 Total Suspended Solids and Total Dissolved Solids - A well-mixed sample is filtered
through a glass fiber fJ..lter. The residue retained on the filter is dried to constant weight at
103°C to 105°C for Total Suspended Solids, while the filtrate is dried to constant weight
at 180°C for Total Dissolved Solids.

• 2.1 Total Solids - A well-mixed sample is dried to constant w~ight at 103°C to 105°C.

2.3 Total Volatile and Fixed Solids ... The residue from the solids analysis is ignited to
constant weight at 500°C ± 50°C. The remaining solids represent the fixed total
dissolved and suspended solids, while the weight lost on ignition is the volatile solids.

3.0 HEALTH AND SAFETY

3.1 All samples should be considered hazardous and handled as set forth in the current
version of SOP, SWL-GA-III Laboratory Safety Plan.

3.2 Crucibles and evaporating dishes will be extremely hot after ignition. The use of tongs
and heavy-duty gloves are required, when performing the total volatile solids test.

4.0 SAMPLE PRESRVATION, CONTAINERS, HANDLING AND STORAGE

• 4.1 Non-representative particulate such as leaves, sticks, fish and lumps of fecal matter
should be excluded from the sample.

Page 10f8
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Preservation of the sample is not practical; analysis should begin as soon as possible.
Refrigeration to 4°C minimizes microbiological decomposition of the solids.

4.3 Samples may be collected in pre-cleaned glass or plastic containers.

4.2

Southwest Laboratory of Oklahoma, Inc.
Analysis of TS, TDS, TSS, TVS and Fixed Solids

4.4 Holding time is 7 days from sample collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Highly mineralized waters l:ontaini~g significant concentrations ofcalcium magnesium,
chloride and/or sulfate may be hygroscopic and will require prolonged drying,
desiccation and rapid weighing of total dissolved solids. .

5.2 Too many residues in the evaporating dish may form a water-trapping crust, which will
entrap water that will not be driven off during drying. Residue should be limited to about
200mg for total dissolved solids. .

5.4

5.3 Samples containing high concentrations of bicarbonate will require careful and possibly
prolonged drying at 180°C for dissolved solids to ensure that all the bicarbonate is
converted to carbonate.

For the analysis of total suspended solids, samples high in dissolved solids such as saline
waters, brines and some waters, may be subject to a positive interference. Care must
betaken in selecting the filtering apparatus so that washing (jfthe fIlter and any dissolved
solids in the filter minimizes this potential interference.

5.5 Negative errors in the volatile solids may be produced by loss ofvolatile matter during
drying.

•
6.0 EQUIPMENT/APPARATUS

6.1 Evaporating dishes, porcelain: 100rnl volume.

6.2 Filter supports: Gooch Crucible and holder.

6.3 Vacuum flask, IL.

6.4 Gooch Crucibles, 25m!.

6.8 Desiccator

6.5 Drying oven, 103°-105°C

6.6 Drying oven, ISO°C.

6.7 Anal ytical balances, Mettler H80 or SIP 180.

6.9 Muffie Furnace, capable of temperatures of 500 ± SO°C. •6.10 Tongs

~;2-1/3
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6.11 Gloves ~ Temperature Resistant

7.0 REAGENTS - Not Applicable

8.0 PROCEDURE

8.1 Total Solids

IN Series: SWI;.IN-600
Rev. No.: 3.0 - 09/10/97

•

•

8.1.1 Prepare the evaporating dishes by heating the clean dish to 103°C to 105°C for
one hour. Cool in desiccator and store until needed.

8.1.2 Weigh the dish on an analytical balance, recording the weight in the Solids
Logbook (see Attachment) to four decimal places.

8.1.3 S'hake the sample vigorously and rapidly transfer IOOmI to the evaporating dish
by means of a IOOml graduated cylinder. Rinse the graduated cylinder with three
portions of ASTM Type II water, putting each rinse into the evaporating dish.

8.1.4 Transfer the evaporating dish to the drying oven and evaporate to dryness without
splattering. Dry the evaporated sample for at least 1 hour in an oven at 103°C to
105°C. Cool the dish in a desiccator to balance temperature and weigh. Record
the weight to four decimal places in the solids logbook.

8.1.5 Repeat the cycle of drying, cooling, desiccating and weighing until a constant
weight is obtained, or until weight loss is less than 4% of previous weight or
O.5mg, whichever is less.

8.2 Total Diss<;>lved Solids

8.2.1 Prepare the glass fiber disc by placing the disc on the bottom of a Gooch Crucible.
While vacuum is applied, wash the disc with three successive 20mI volumes of
distilled water. Remove all traces of water by continuing to apply vacuum.
Discard washings.

8.2.2 Prepare the evaporating dish by heating the dish to 180o±2°C for one hour. Cool
in a desiccator and store until needed.

8.2.3 Immediately before use weigh the dishon an analytical balance and record the
weight to four decimal places in the solids logbook.

8.2.4 Assemble the filtering apparatus and begin suction. Shake the sample vigorously
and rapidly transfer IOOml to the funnel by means of a 100ml-graduated cylinder.

8.2.5 Filter the sample through the glass fiber filter. Rinse the cylinder and Gooch
crucible with three portions of distilled water and continue to apply vacuum for
about 3 minutes after filtration is complete to remove as much water as possible.

8.2.6 Transfer the filtrate to the weighed evaporating dish and evaporate to dryness in
the oven at a temperature less than 100°C.
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8.2.7 When the dish is dry, increase temperature to 180°C and heat for at least one hour •at 180°C ± 2°C cool in a desiccator to balance temperature and weigh. Record
weight to four decimal places ~n the solids logbook.

8.2.8 Repeat cycle of drying, cooling, desiccating and weighing until a constant weight
is obtained or until weight loss is less than 4% of previous weight or 0.5mg,·
whichever is less.

8.3 Total Suspended Solids

8.3.1 Insert a glass fiber filter into the bottom of a Gooch crucible with the wrinkled
surface up..

8.3.2 Apply vacuum, and then wash the filter with three successive 20mJ volumes of
distilled water. Remove all traces of water by continuing to apply vacuum after
water has passed through.

8.3.3 Place the crucible and filter in a drying oven and dry at 103-105°C for at least one
hour. Remove to a desiccator and store until needed.

8.3.4 Immediately before use weigh the crucible and filter on an analytical balance.
Handle the crucible with forceps or tongs only. Record the weight of the crucible
and filter to four decimal pla~es in the solids logbook. •8.3.5 Assemble the filtering apparatus and begin suction. 'Wet the filter with a small
volume of distilled water to seat it against the fritted support.

8.3.6 Shake the sample vigorously and transfer 100ml of the sample to the fl1ter using a
graduated cylinder. If the sample has a lot of particulate matter the analyst should
use their judgement on how small of volume to use. Remove all traces ofwater
by continuing to apply vacuum after sample has passed through.

8.3.7 With the suction on, wash the graduated cylinder and Gooch crucible wall with
three ponions of distilled water allowing complete drainage between washing.
Remove all traces of water by continuing to apply vacuum after water has passed
through.

8.3.8 Using tongs, remove the crucible and filter and place in a drying oven at 103-
105°C for at least one hour. Cool in a desiccator to balance temperature, then
weigh and record weight in solids logbook.

8.3.9 Repeat the cycle of drying, desiccating and weighing until a constant weight is
obtained or until the weight los~ is less than 4% of the previous weight or 0.5mg,
whichever is less.

8.4 Total Volatile Solids

8.4.1 Turn on muille furnace and let stabilize at 500 ± 50°C. •
Page 4 of8



8.4.2 Place residue produced from either the total, suspended or dissolved solids test
into the muffle furnace for ignition.•

'....:.)
, :',

!~:~;~-: .

Southwest Laboratory of Oklahoma, Inc. '.
. .···r

Analysis of TS, TDS, TSS, TVS and Fixed Solids
IN Series: SWL-IN-600

Rev. No.: 3.0 - 09/10/97

• 9.0

8.4.3 Let the sample ignite for 15 to 20 minutes. Remove with tongs and let the dish or
crucible cool partially in air until most of the heat has dissipated. Transfer to a
dessicator for final cooling in a dry atmosphere.

8.4.4 Weigh dish as soon as it has cooled to balance temperature and record weight in
column D (Dish or Crucible + Residue) of the solids logbook (see attachment 1).

8.4.5 Repeat the cycle of igniting, cooling, desiccating and weighing until a constant
weight is obtained or until weight change is less than 4% or 0.5 mg, whichever is
less.

8.5 Write up and Review

8.5.1 Fill out the appropriate information on the Analysis Log (see attachment 1).

8.5.2 Review data in accordance with section 10 and current revision of SWL-IN-l 07.

8.5.3 Enter results into LIMS and place a copy of the analysis log with the LIMS
Episode work sheet.

CALCULATIONS

9.1 Total Solids:

(A - B) x 1000
Total Solids. mgtl =-------

C

Where: A = Weight of evaporating dish + residue in mg.
B = Weight of evaporating dish in mg.
C = ml of sample used

9.2 Total Dissolved Solids

(A- B) x 1000
Total Dissolved Solids, mgtl =

C

•
Where: A = Weight of evaporating dish + residue in mg.

B = Weight of evaporating dish in mg.
C = ml of sample used

f:;z - //~ Page 5 or8



Southwest Laboratory of Oklahoma, Inc.
Analysis of TS, TDS, TSS, TVS and Fixed Solids

9.3 Total Suspended Solids

Total Suspended Solids, mg/l =
(A-B) x·1000

C

IN Series: SWL-IN-600
Rev. No.: 3.0 - 09/10/97

•
Where: A = Weight of filter and crucible + residue in mg.

B = Weight of filter and crucible in mg.
C = ml of sample.~sed

9.4 Total Volatile Solids

Total Volatile Solids, mg/l =

(A-D) x 1000

C

Where: A = Weight of residue + dish before ignition, mg.
D = Weight of residue + dish after ignition, mg.
C = ml of sample used

9.5 Total Fixed Solids

Total Fixed Solids, mg/l =
CD - B) x 1000

C •
Where: B = Dish or crucible weight, mg.

D = Weight of residue + dish after ignition, mg.
C = ml of sample 1Jsed

NOTE: A and 0 (sections 9.1 - 9.5) indicates the lowest weight value.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 A blank of lOOmIs of distilled water must be run with every batch of~O samples.

10.2 A Laboratory Control Sample (LCS) must be analyzed with every batch of~O samples.
Not required for total volatile solids and fixed solids.

10.3 A duplicate sample will be analyzed with every batch of ::;;20 samples.

10.4 Filter the QC samples after filtering each batch of samples to show that there is no
contamination or carry-over between samples.

11.0 \VASTE DISPOSAL

11.1 All samples will be disposed of as instructed in the current version SOP SWL-GA-114,
Hazardous Waste.Management Plan.

Page 6 of8
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Analysis of TS, TDS, TSS, TVS and Fixed Solitls

12.0 METHODPERFORMANCE

IN Series: SWL-IN-600
Rev. No.: 3.0 - 09/10/97

•

12.1 Blanks must be less than the reporting limit of4mg/1 for total suspended solids and
10mg/l for total, total dissolved solids, and total volatile solids.

12.2 The LCS must be ± 15%,recovery of the true value.

12.3 Duplicate precision should be within ± 20% recovery.

·13.0 REFERENCES

13.1 USEPA, Methods for Chemical Analysis ofWater and Wastes, Methods 160.1, 106.2,
160.3, and 160.4.

13.2 Standard Methods for the Examination ofWater and Wastewater, 19th Edition, Methods
2540B, 2540C, 2540D and 2540E.

14.0 DEFINITIONS

14.1 Solids: Matter suspended or dissolved in water or wastewater.
Total Solids includes "Total Suspended Solids", the
portion of total solids retained by a filter, and "Total

Dissolved Solids", the portion that passes through the filter.

14.2 Fixed Solids Residue of total, suspended or dissolved solids remaining
after ignition for a specified time of a specified
temperature.

14.3 Volatile Solids :.. The weight loss on ignition.

14.4 Sample Batch: Consists ofa maximum of twenty samples per matrix.

14.5 Blank: Method Blank, consisting of 100ml of distilled water taken
through the analysis to check for contamination.

14.6 Laboratory Control Sample: ... A sample ofknown concentration taken through the
analysis to check the method accuracy.

14.7 Sample Duplicate: A sample taken through the analysis to check the matrix
effect on method precision.

15.0 ATfACHMENTS:

• + Attachment 1: Solids Logbook

t::< -II!
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Southwest Laboratory of Oklahoma, Inc.
Chemical Oxygen Demand Analysis

1.0 SCOPE AND APPLICATION

SWL-IN-403
Rev. No.: 3.0 - 07/28/97

1.1 This SOP gives two procedures for the determination of COD. Both methods cover COD
in surface waters, domestic and industrial wastes.

1.2 The applicable range of the low level method is S-IS0ppm, samples above IS0ppm may be
diluted, then run using same standard curve, or may be run using the mid-high range
method.

1.3 The applicable range of the mid-high level method is 10-IS00ppm, samples above
IS00ppm may be diluted, then run using same standard curve.

NOTE: The mid-high level will be used unless client asks for the Low Level Method.

2.0 METHOD SUMMARY - Sample, blanks and standards in sealed Hach tubes are heated in a
block digestor at IS0°C for a minimum of two hours. After heating period, the tubes are removed
from the digestor, cooled and measured spectrophotometrically at 600om.

3.0 HEALTH AND SAFETY - Refer to the current version ofLaboratory Safety Plan, SOP SWL
GA-ll1.

• 4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Collect the samples in glass bottles if possible. Use of plastic containers is permissible if it
is known that no organic contaminants are present in the containers.

4.2 Samples should be preserved with sulfuric acid to a pH <2 and maintained at 4°C until
analysis.

4.3 Holding Time: 28 days from collection, if preserved. Non-preserved samples should be
run as soon as possible from collection date.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS - Chloride are quantitatively oxidized
by dichromate and represent a positive interference. Mercuric sulfate has been added to the Hach
tubes to complex the chlorides.

6.0 EQUIPMENT/APPARATUS

6.1 Block digestor, 150°C

6.2 Hach COD tubes 0-1500ppm (mid-high level).

• 6.3

6.4

5.0rnl x 1/10 Disposable Serological pipets.

Speetrophotometer.

6.5 Hach COD tubes 0-150ppm (low-level).
Page 1 of5



Southwest Laboratory of Oklahoma, Inc.
Chemical Oxygen Demand Analysis

7.0 REAGENTS

7.1 Hach COD Tubes (appropriate level), each tube contains:

7.1.1 H2S04 98% concentration

7.1.2 Mercuric Sulfate

7.1.3 Chromic Acid

7.1.4 Ag2S04

7.1.5 DI water

SWL-IN-403
Rev. No.: 3.0 - 07/28/97

•

7.2 Stock potassium acid phthalate (KHP): Dissolve 1.700g of dried (2 hours at 120°C) KHP
in 800mls of distilled water and dilute to I liter. Iml = 2mg of COD; 2000mgll COD.
This standard is required to be refrigerated, and has a shelf life of4 months.

8.0' PROCEDURE

8.1 Calibration

8.1.1 Low Level Method - Prepare six standard solutiops; i.e. 5,25,50, 100, and •
125mgll, by diluting appropriate volumes of the stock standard (see Section 7.2).

8.1.2 Mid Level Method - Prepare six standard solutions, i.e. 10, 50, 100, 500, 1000,
and 1500mgll by diluting appropriate volumes of stock standard (see Section 7.2).

8.1.3 Analyze OJ water as a reagent blank with each standard curve.

8.1.4 Follow steps 8.2-8.9 for digestion and analysis. Keep in mind the Mid-High and
Low method's have separate tubes used specifically for that method.

8.2 Turn on block digestor.

8.3 Mix both unknowns and standards by inversion.

8.4 Add with 5.0ml disposable serological pipet 2.0nlIs of sample to each tube. Use same
volume for both standards and unknowns.

8.5 Use 01 water for a reagent blank with each run of unknowns to 'set zero absorbance on
spectrophotometer.

. 8.6 Cap tightly and mix tubes by inversion to blend both phases.

8.7 Place tubes in block digestor at 150°C ± SoC for two hours. At end of two hours, tum on
spectrophotometer with wavelength set at 600 om. •

Page 2 of5
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• 8.8

SWL-IN-403
Rev. No.: 3.0 - 07/28/97

Remove tubes from digestor, place in Nalgene rack, and allow to cool for 10 minutes.
Mix each tube by inversion twice and allow any precipitate to settle and for tubes to reach
room temperature, about 20 minutes.

8.9 Measure and record absorbency at 600nm, making sure that the Hach label on the tubes
faces to the right in the spectrophotometer.

8.10 Write-up and Review

8.10. 1 Enter the appropriate information on the Analysis Log (see Attachment I).

8.10.2 Review data according to Section 10.0 of this SOP, and SOP SWL-IN-I07.

8.10.3 Attach a copy of the Analysis Log to the LIMS worksheet, report QC samples on
appropriate QuatroPro sheet, and report results in LIMS.

9.0 CALCULATIONS

9. I Prepare a standard curve by plotting absorbency against known concentrations of
standards, of the appropriate method.

9.2 Compute concentration ofunknowns by comparing sample response to standard curve.

• 9.3 Reporting Limits are 5.0mg/l (low-level) and 10.Omg/l (mid-high level).

•

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 The calibration coeffient will be ~0.995. The calibration will be required with every new
lot # of tubes.

10.2 PBW must be analyzed with each batch of20 samples or less. The result must be below
5.0 for low-level and 10.0 for mid-high level. Re-prep the batch of samples ifPBW fails
control limits. Zero the instrument on this sample (if instrument was calibrated on a
previous day) recording the reading it first read.

10.3 LCWILDW (ICV): must be analyzed with each batch of20 samples or less. The true
value will be 100-400 mg/L (mid-high level) or 25-50 mg/L (low level). In-house control
limits for the LCS shall be used, and may be found in the Blue Book. If in-house control
limits are not available, then use 90-110 percent recovery. Re-prep the batch of samples if
LCWILDW fails control limits.

10.5 MSfMSD will be done with each batch of20 samples or less. For the low level; spike the
sample with 0.05ml of the 2000mg/L standard (Section 7.2) giving a true value of 50mg/L
COD. For the mid-high level; spike the sample with O.lmI of the 2000mgIL standard
(Section 7.2) giving a true value of 100mg/L COD. MS and MSD have control limits of

. 75-125 percent recovery and 20% RPD. If control limits are exceeded flag data.

10.6 Duplicates will be done on client request. The duplicates have a control limit of20% RPD
and data will be flagged, if control limits are exceeded.
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ATfACHMENT 1
COD Analysis Log

SWL-IN-403
Rev. No.: 3.0 - 07/28/97

•
III~~~~
COO Analysis Log (403-ATT1.00C) SWLO SOPRlv.•_ Book •. 1N403-COD-l Pa08 _

Low Level/or Mid·High Level

Analyst: _ Dale: _ Prep Balch 10: _

Tube Lot #: Last Calibration Performed on Boolc# rN40J-eOD-_ Page.__

/I Calibration Final

Sample Absorb. CwveValue Value

SWLID# Vol. (mJ) Readinsz (mlZ!l) (m!Z/T) %R CODU1lentS

I

2

3 I .
4

S

6

7 -
8

9

10

II

12

13

14

IS I
16

17

18

19 I I
:0 I

----_._--_ .. -- .. ' -- _...._----
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I. SCOPE & APPLICATION

A This method is anempiricaldetennination ofthe oxygenrequirement for the biochemical
degradation oforganic and inorganic material in water and wastewater.

B. The method is most applicable to measurement ofbiochemical oxygen demand above
10 mgll.

•

. :'" .;.f.. :·" I;'

SOUTHWEST LABORATORY OF OKLAHOMA,INC.
STANDARD OPERATING PROCEDURE FOR THE DETE~fINATION OF
BIOCHEMICAL OXYGEN DEMAND (BOD) IN WATER .

IN025

REv 1.1 - 10/28/96

•

•

II. SUMMARY OF METHOD

A Aseries ofdilutions of~ampleare incubated for 5days in airtightbottles. The dissolved
. oxygen content ofeach bottle is measured prior to and after incubation. The difference
in dissolved oxygen demand is calculated.

III. SAMPLE HANDLING & PREPARATION

A Samples should be stored at 4°C until time ofanalysis.

B. Holding times are 48 hours from sample collection.

IV. INTERFERENCES

A Toxic MaterialslHeavy Metals

V. APPARATUS

A Orion D.O. meter

B. 300 ml BOD bottles with stopper and caps

C. Incubator

VI. REAGENTS

A Distilled water

B. Hach NutrientfBuffer Pillow

C. Hach Nitrification inhibitor

D. Gluco~e-glutamic acid solution

E. Seed water

F. Sulfuric Acid
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE DETERMINATION OF
BIOCHE1\OCAL OXYGEN DE.\IAND (BOD) 11'1 WATER

G. NaOH

IN025

REv 1.1 - 10/28/96

•
VII. PROCEDURE

A Preparation of Dilution Water

1. Fill a 3 liter glass jug with distilled water and add contents ofone nutrient pillow,
nitrification inhibitor, and 5~ of seed, and begin to aerate jug with compressed
aIr.

2. Check dilution waterbefore using by incubating a bottle for 5 days. TheD.O. uptake
should not be more than 0.2 mg/l. If it is over 0.2 mg/l, prepare a new batch of
dilution water.

B. Glucose-glutanic Acid Check

1. Take a mixture of300 mg glucose per liter and 300 mg glutanic acid per liter, using
Hach Bod Standard.

2. Determine the BOD of a 3% dilution of glucose-glutanic acid standard check
solution using same procedure as samples.

3. If the BOD value of the check is outside the rangeof300 ±37, reject any BOD.
detenninations made with the seed and dilution water, and seek the cause of the
problem.

C. Sample Preparation

1. Sample should be allowed to come to room temperature, and pH ofsample adjusted
to 6.5 to 7.0 with sulfuric acid or sodium hydfoxide.

2. Begin to aerate sample with compressor air.

D. Set-up of Bottles

1. Arrange numbered bottles and put 1,5,50, and 100mL ofaerated sample (or other
appropriate quantities) into the bottles.

2. Fill bottles with dilution water to completely fill bottle.

E. Initial D.O. Reading

1. Calibrate instrument per manufacturing instructions

2. Detennine initial DO reading with probe for each bottle and record.

3. Seal each bottle with ground glass stopper and plastic cap.

Page 2of3
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SOUTHWEST LABORATORY OF OKLAHO~'~ INC.
STANDARD OPERATING PROCEDURE FOR THE DEh:~UNATION OF
BIOCHEMlCAL OXYGEN DEMAND (BOD) IN WATER'

IN025

REv 1.1 - 10/28/96

where:

•

F. Incubation

1. Place filled BOD bottles in incubator and incubate at 20°C for five days. The bottles
should remain in the dark during the incubation period.

G. Post DO Reading

1. Calibrate instrument per manufacturing instructions.

2. After five days, remove bottles and detennine DO for each bottle.

H. Calculations

D1 = initial DO of sample

Dz= Post DO of sample

p =Decimal fractions of sample used

B1= Initial DO ofBlank

Bz= Post DO of Blank

f = Ratio of seed in diluted sample to seed in Blank

Notes: An acceptable dilution will yield at least 2 mgll.

VIII. QUALITY CONTROL

A Analyze one duplicate sample for every 10 samples.

IX. REFERENCE STANDARD METHOD 5210B

Page 3 of3
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1.0 SCOPE AND APPLICAnON

O-Series: SWL-OD-205
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1.1 This method is appropriate for the detection and quantitative measurement of2,3,7,8
tetrachlorinated dibenzo-p-dioxin (2,3,7,8-TCDD) and total tetra-, penta-, hexa-, hepta-,
and octachlorinated dibenzo-p-dioxins (peDDs) and dibenzofurans (PCDFs) in a variety
ofmatrices and at part-per-trillion (ppt) to part-per-quadrillion (ppq) concentrations. The
analytical method requires the use of high resolution gas chromatography and high
resolution mass spectrometry (HRGC/HRMS) on purified sample extracts that have been
subjected to specified cleanup procedures.

1.2 This method is designed for use only by analysts experienced with residue analysis and
skilled in HRGCIHRMS.

1.3 Because of the extreme toxicity of these compounds, the analyst must take necessary
precautions to prevent exposure of personnel to materials known or believed to contain
PCDDslPCDFs.

2.0 METHOD SUMMARY

•
2.1

2.2

This procedure is derived from the U.S. EPA "Test Methods For Evaluating Solid
Waste," (SW-846 Method 8290, September, 1994, Update II).

This procedure uses a matrix-specific extraction, analyte-specific cleanup, and high
resolution capillary column gas chromatography/high resolution mass spectrometry
(HRGCIHRMS) techniques. .

2.3 If interferents are encountered, ~he method provides selected cleanup procedures to aid
the analyst in their elimination. The cleanup flow chart is shown in Figure 1.

2.4 A specified amount of soil, sediment, fly ash, water, sludge (including paper pulp), still
bottom, fuel oil, chemical reactor residue, fish tissue, or human adipose tissue is spiked
with a solution containing specified amounts of each of the nine isotopically labeled
PCDDslPCDFs listed in Column 1 ofTable 4. The sample is then extracted according to
a matrix specific extraction procedure. The extraction procedures are:

Toluene: Soxhlet extraction for soi~ sediment, fly ash, and paper pulp samples;

Methylene chloride: liquid-liquid extraction or separatory funnel extraction for
water samples;

Toluene: Dean-Stark extraction for fuel oil and aqueous sludge samples;

Toluene extraction for still bottom samples;

HexaneJmethylene chloride or methylene chloride: Soxhlet extraction for fish
tissue samples; and

Methylene chloride extraction for human adipose tissue samples.

. -
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SoxhletIDean Stark extraction system.

2.4.8 The decision for the selection ofan extraction procedure for chemical reactor
residue samples is based on the appearance (consistency, viscosity) ofthe
samples. Generally, they can be handled according to the procedure used for still
bottom (or chemical sludge) samples.

2.5 The eXtracts are submitted to an acid-base washing trea:tment and dried. Following a
solvent exchange step, the extracts are cleaned up by column chromatography on
alumina, silica gel, and activated carbon.

2.5.1 The extracts from adipose tissue samples are treated with silica gel impregnated
with sulfuric acid before chromatography on acidic silica gel, neutral alumina, and
activated carbon. .

2.5.2 Fish tissue and paper pulp extracts are subjected to an acid wash treatment only,
prior to chromatography on alumina and activated carbon.

2.6 The preparation of the final extract for HRGC/HRMS analysis is accomplished by adding
20~L (depending on the matrix) ofa nonane solution containing 50 pglf.1L ofthe

. recovery standards 13CI2-1,2,3,4-TCDD and 13CI2-1,2,3,7,8,9-HxCDD (Table 4). The •
former is used to determine the percent recoveries of tetra- and pentachlorinated
PCDDIPCDF congeners, while the latter is used to determine the percent recoveries of
the hexa-, hepta- and oetachlorinated PCDDIPCDF congeners.

2.7 Two~ of the concentrated extract are injected into an HRGCIHRMS system capable of
performing selected ion monitoring at resolving powers ofat least 10.000 (10% valley
definition).

2.9

2.8 The identification ofOCDD and nine of the fifteen 2,3,7,8-substituted congeners (Table
3), for which a BC-Iabeled standard is available is based on their elution at their exact
retention time (within 0.005 retention time units measured in the routine calibration), and
the simultaneous detection ofthe two most abundant ions in the molecular ion region.
The remaining six 2.3,7,8-susbtituted congeners for which no carbon-labeled internal
standards are available in the sample fortification solution, and all other PCDDIPCDF
congeners, are identified when their relative retention times fall within their respective
PCDDIPCDF retention time windows, as established from the routine calibration data,
and the simultaneous detection ofthe two most abundant ions in the molecular ion
region. The identification ofOCDF is based on its retention time n:lativeto 13C12
OCDD and the simultaneous detection ofthe two most abundant ioos in the molecuCar
ion region. Identification also is based on a comparison ofthe ratios ofthe integrated ion
abundance of the molecular ion species to their theoretical abundance ratios.

Quantitation of the individual congeners, total PCDDs and total PCDFs is achieved in
conjunction with the establishment ofa multipoint (five points) cahlntion curve for each
homologue, during which each calibration solution is analyzed ODCe'. •
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•

3.1 The 2,3,7,8-TCDD isomer has been found to be acnegenic, carcinogenic, and teratogenic
in laboratory animal studies. Other PCDDs and PCDFs containing chlorine atoms in
positions 2,3,7, and 8 are known to have toxicities comparable to that of2,3,7,8-TCDD.

3.2 Because ofthe extreme toxicity ofthe PCDD and PCDF compounds, necessary
precautions must be taken to prevent the exposure oflaboratory personnel to materials
known or believed to contain PCDDs and PCDFs. All samples, standards, and solvents
are treated as potentially hazardous and exposure to them is minimized. Any spills that
occur are cleaned up immediately. Refer to the current version of"Laboratory Safety
Plan" SWL~GA-IIII and section 8.5 of this SOP (OD205) for frequency and procedure
for wipe tests.

4.6 SAMPLE PRESERVAnON, CONTAINERS, HANDLING, & STORAGE

.4.1 Water Samples - Each water sample received will consist ofat least two (2) I-liter (or
quart) amber glass bottles. Do not freeze. After a portion of the sample is removed for
analysis, the unused portion of the sample is stored in a locked, limited access area for at
least 60 days from the date of data submission.

4.2 SoiVChemical Waste Samples - When received, each sample will be contained in a I-pint
glass jar surrounded by vermiculite in a sealed metal paint can. Until a portion is removed
for analysis, the sealed sample must be stored in a locked limited access area where
ambient temperature is maintained above freezing. After a portion is removed for
analysis, the unused portion of the sample is returned to its original container and stored
at ambient temperature for at least 60 days from the date ofdata submission.

4.3 Grinding or Blending ofFish Samples - Ifnot otherwise specified, the whole fish
(frozen) should be blended or ground to provide a homogeneous sample. In some
circumstances? analysis of fillet or specific organs offish may be requested. Ifso
requested, the above whole fish requirement is superseded.

4.4 Storage and Holding Times - All' samples, except fish and adipose tissue samples, must
be stored at 4°C in the dark, extracted within 30 days and completely analyzed within 4S
days of extraction. Fish and tissue samples must be stored at -20°C in the dark.
Whenever samples are analyzed after the holding time expiration date, the results should
be considered to be minimum concentrations and must be identified as such.

• 4.5

NOTE: The holding times listed in Sec. 4.4 are recommendations. PCDDs andPCDFs
are very stable in a variety of matrices, and holding times under the conditions listed in
Sec. 4.4 may be as high as a year for certain matrices. Sample extracts, however, should
always be analyzed within 45 days ofextraction.

Phase Separation - This is a guideline for phase separation for very wet (>2S'percent
water) soi~ sediment and paper pulp samples. Place a SOg portion in a suitableceutrifuge
bottle and centrifuge for 30 minutes at 2,000 rpm. Remove the bottle and mark the
interface level on the bottle. Estimate the relative volume ofeach phase. With ...
disposable pipette, transfer the liquid layer into a clean bottle. Mix the solid with a.

. i
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stainless steel spatula and remove a portion to be weighed and analyzed (percent dry
weight determination, extraction). Return the remaining solid portion to the original
sample bottle (empty) orto a clean sample bottle that is properly labeled, and store it as
appropriate. Analyze the solid phase by using only the soil, sediment and paper pulp
method. Take note of, and report, the estimated volume ofliquid before disposing ofthe
liquid as a liquid waste.

4.6 Soil, Sediment, or Paper Sludge (Pulp) Percent Dry Weight Determination - The percent
dry weight of soil, sediment or paper pulp samples showing detectable levels (see note
below) of at least one 2,3,7,8-substituted PCDDIPCDF congener is detennined according
to the following procedure. Weigh a 109 portion ofthe soil or sediment sample (+/- 0.5g)
to three significant figures. Dry it ~o constant weight at 105-11 O°C in an adequately
ventilated oven. Allow the sample to cool in a desiccator. Weigh the dried solid to three
significant figures. Calculate and report the percent dry weight. Do not use this solid
portion of the sample for extraction, but instead dispose of it as hazardous waste.

NOTE: Until detection limits have been established, the lower MCLs (Table 1) may be
used to estimate the minimum detectable levels.

% dry weight =
g of dry sample

g of sample
x 100 •CAUTION: Finely divided soils and sediments contaminated with PCDDslPCDFs are

hazardous because of the potential for inhalation or ingestion of particles containing
PCDDslPCDFs (including 2,3,7,8-TCDD). Such samples should be handled in a confmed
environment (i.e., a closed hood or a glove box).

4.7 Lipid Content Determination

4.i.l Fish Tissue - To determine the lipid content offish tissue, concentrate 125mL of
the fish tissue extract (Sec. 8.2.2), in a tared 200 mL round bottom flask, using a
KD apparatus with vacuum, until a constant weight (W) is achieved.

100 (W)
Percent lipid =

10

•Any compound that yields ions ofPCDDslPCDFs and also elutes within the retention
time window of the corresponding homologue is a potential interference. PCDDslPCDFs

PiI:Ie~ of5&

Dispose of the lipid residue as a hazardous waste ifthe results oftheanaIysis
indicate the presence ofPCDDs or PCDFs.

4.7.2 Adipose Tissue - Details for the determination of the adipose tissue lipid content
are provided in Sec. 8.3.3.

INTERFERENCES AND POTENTIAL PROBLEMS

5~1

5.0
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are often associated with other chlorinated compounds such as polychlorinated biphenyls
(PCBs) and polychlorinated diphenyl ethers (PCDPEs). These compounds may be found
at concentrations several orders ofmagnitude higher than that of the analytes of interest,
and may otherwise interfere with the analysis ofPCDDslPCDFs.

5.2 Solvents, reagents, glassware, and other sample processing hardware may yield discrete
artifacts and/or elevated baselines which may cause misinterpretation ofchromatographic
data. All of these materials shall be demonstrated to be free from interferents under the
conditions ofanalysis by performing laboratory method blanks. Analysts should avoid
using PVC gloves..

5.3 The use of high purity reagents and solvents helps to minimize interference problems.
Purification ofsolvents by distillation in all glass systems may be necessary.

5.4 High resolution capillary columns are used to resolve as many PCDDIPCDF isomers as
possible; however, no single column is known to resolve all of the isomers.

•

•

6.0 EQUIPMENT/APPARATUS

6.1 High Resolution Gas ChromatographlHigh Resolution Mass SpectrometerlData System
(HRGClHRMSIDS) - The GC must be equipped for temperature programming, and all
required accessories must be available, such as syringes, gases, and capillary columns.

6.1.1 GC Injection Port - The GC injection port must be designed for. capillary
columns. The use of splitless injection techniques is recommended. A2~
injection volume is used consistently in this method.

6.1.2 Gas ChromatographlMass Spectrometer (GCIMS) Interface - The GCIMS
interface components should withstand 350°C. The interface must be designed so
that the separation of2,3,7,8-TCDD from the other TCDD isomers achieved in the
gas chromatographic column is not appreciably degraded. It is recommended that
the GC column be fitted directly into the mass spectrometer ion source without
being exposed to the ionizing electron beam.

6.1.3 Mass Spectrometer - The static resolving power ofthe instrument must be
maintained at a minimum of 10,000 (10% valley).

6.1.4 Data System - A dedicated data system is employed to control the rapid multiple
ion monitoring process and to acquire the data. Quantitanon data and SIM traces
must be acquired during the analyses and stored. Quantitations may be reported
baSed upon computer generated peak areas or upon measured peak heights. The
data system must be capable ofacquiring data at a minimum of 10 ions in a single
scan. The data system should be able to provide hard copies ofindividual ion
chromatograms for selected gas chromatographic time intervals. It shouldalso be
able to acquire mass spectral peak profiles and provide hard copies ofpeak
profiles to demonstrate the required resolving power.

6.2 GC Columns - In order to have an isomer specific determination for 2,3,7oS-TCDD' and
to allow the detection ofOCDD/OCDF within a reasonable time interval in one·
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HRGCIHRMS analysis, use of the 60m DB-S fused silica capillary column is
recommended.

6.2.1 Minimum acceptance criteria must be demonstrated and documented. At the
beginning ofeach 12-hour period during which sample extracts or concentration
calibration soluti9ns will be analyzed, column operating conditions must be
attained for the required separation on the column to be used for samples.

6.2.2 Isomer specificity for a1l2,3,7,8-substituted TCDFs cannot be achieved on the 60
m DB-S column. In order to determine the proper concentrations ofthe individual
2,3,7,8-TCDF, the sample extract must be reanalyzed on another GC column that
resolves the isomers such as the SP-2331 fused silica capillary column or
equivalent.

6.3 Miscellaneous Equipment and Materials - The following list of items does not
necessarily constitute an exhaustive compendium ofthe equipment needed for this
analytical method.

6.3.8 Kuderna-Danish Apparatus (KD) with a provision for vacuum.

6.3.9 Disposable Pasteur pipets.

6.3.10 Disposable serological pipets.

6.3.11 Mini vials.

6.3.12 Funnels.

6.3.13 Concentrator tubes.

6.3.14 Separatory funnels.

6.3.15 Continuous liquid-liquid extractor.

6.3.16 Boiling chips.

6.3.17 Buchner funnel.

6.3.18 Filtration flask.

Pace'·!'
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7.0

6.3.19 Chromatography columns: 300mm x 1O.5mm glass chromatographic column
fitted with Teflon TM stop cock.

6.3.20 Soxhlet apparatus, 500ml flask, all glass: Complete with glass extraction
thimbles, heating mantle, and variable transformer for heat control.

6.3.21 Dean Stark water separator apparatus: With Teflon TM stopcock. Must fit between
Soxhlet extractor body and condenser.

6.3.22 Turbovap

N01E: Reuse ofglassware should be minimized to avoid the risk ofusing contaminated
glassware. All glassware that is reusedshall be scrupulously cleaned, applying the
following procedure, as soon as possible after use. Rinse glassware with the last solvent
used in it. Wash with hot water containing detergent. Rinse with copious amounts oftap
water and several portions ofdistilled water. Drain dry. Rinse with.high-purity acetone
and hexane. After glassware is dry, store inverted or capped with aluminumfoil in a
clean environment. Do not bake reusable glassware after cleaning, as repeated baking
may cause active sites on the glass surface that will irreversibly adsorb PCDDslPCDFs.

REAGENTS

7.1 Column Chromatography Reagents

7.1.1 Alumina, neutral, 801200 mesh (Super I, Woelm®, or equivalent). Store in a
sealed container at room temperature, in a desiccator, over self-indicating silica
gel.

7.1.2 Alumina, acidic AG4, (Bio Rad Laboratories catalogue #132-1240) or equivalent
- Soxhlet extract with methylene chloride for 24 hours and activate by heating in a
foil covered glass container for 24 hours at 190°C. Store in a glass bottle sealed
with a Teflon TM lined screw cap.

7~1.3 Silica gel, high purity grade, type 60, 70-230 mesh - Soxhlet extract with
methylene chloride for 24 hours, and activate by heating in a foil covered glass
container for 24 hours at 190°C. Store in a glass bottle sealed with a Teflon "I'M

lined screw cap.

7:1.4 Silica gel impregnated with sodium hydroxide.- Add one part (by weight) of 1 M
NaOH solution to two parts (by weight) silica gel (extracted and activated), mix
with a glass rod until free oflumps. Store in a glass bottle sealed with a Teflon™
lined screw cap.

7:1.5 Silica gel impregnated with 40 percent (by weight) sulfuric acid - Add two parts
(by weight) concentrated sulfuric acid to three parts (by weight) silica gel
(extracted and activated), mix with a glass rod until free oflumps. Store in a glass
bottle sealed with a Teflon TM lined screw cap.

7:1.6 Celite 545 ® (Supelco), or equivalent.

Pqe7of56
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7.1.7 Charcoal carbon - Activated carbon, Carbopak C (Supelco) or equivalent.

Prewash with methanol and'dry in vacuo at 110°C.

NOTE: AX-21 (Anderson Development Company) carbon is no longer available.

7.2 Reagents

7.2.1 Sulfuric acid, H2S94 , concentrated, ACS grade, specific gravity 1.84.

7.2.2 Potassium Hydroxide. ACS Grade, Prepare a 20 percent (w/v) solution in

distilled water.

7.2.3 Sodium chloride, NaCI, analytical reagent, 5 percent (w/v) in distilled water.

7.2.4 Potassium carbonate, K2C03, anhydrous, analytical reagent.

7.3 Desiccating agent

7.3.1 Sodium sulfate (powder, anhydrous), Na2S04 - Purify by heating at 400°C for 4

hours in a shallow tray, or by precleaning the sodium sulfate with methylene

chloride.

7.4 Solvents •
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carbon-labeled standard for each homologous series; and it is used to measure the
concentrations of the native substances.

7.8 Recovery Standard Solution - This nonane solution contains two recovery standards,
13CI2-I,2,3,4-TCDD and 13CI2-1,2,3,7,8,9-HxCDD, at a nominal concentration of 50
pglllL per compound. 20llL of this solution will be spiked into each sample extract
before HRGCIHRMS analysis.

7.9 Matrix Spike Fortification solution - Solution used to prepare the MS and MSD samples.
It contains all unlabeled analytes listed in Table 5 at concentrations corresponding to the
HRCC 3. Addition of Iml acetone solution to the sample gives concentration listed in
Table 13.

8.0 PROCEDURE

8.1 Internal standard addition

•
8.1.1 Use a portion of 1 g to 1000 g (+1- 5 percent) of the sample to be analyzed.

Typical sample size requirements for different matrices are given in Sec. 8.4 and
in Table 1. Transfer the sample portion to a tared flask and determine its weight.

8.1.2 Except for adipose tissue, add an appropriate quan!ity ofthe sample fortification
mixture (Sec. 7.7) to the sample. All samples should be spiked with the sample
fortification mixture to give internal standard concentrations as indicated in
Table 4. As an example, for 13CI2-2,3,7,8-TCDD, a 10 g soil sample requires
the addition of 1000 pg of 13CI2-2,3,7,8-TCDD to give the required 100 ppt
fortification level. The fish tissue sample (20 g) must be spiked with two times
the amount of the internal standard solution, because half ofthe extract will be
used to determine the lipid content (Sec. 4.7.1).

For the fortification of soil, sediment, fly ash, water, fish tissue, paper
pulp and wet sludge samples, mix the sample fortification solution
with 1.0 mL acetone to give a final concentration of 1000 pglmL.

Do not dilute the nonane solution for the other matrices.

8.1.2.1

8.1.2.2

8.1.2.3 The fortification ofadipose tissue is ~ed out at the time or
homogenization (Sec. 8.3.2.3).

8.2 Extraction and Purification ofFish and Paper Pulp Samples

•
8.2.1 Add 60 g anhydrous sodium sulfate to a20 g portion ofa homogeneous fish

sample (Sec. 4.3) and mix thoroughly with a stainless steel spatula. After breaking
up any lumps, place the fish/sodium sulfate mixture in the Soxhlet apparatus on
top ofa glass wool plug. Add 250 mL methylene chloride or hexane/methylene
chloride (1 :1) to the Soxhlet apparatus and reflux for 16 hours. The solvent must
cycle completely through the system five times per hour. Follow the same
procedure for the partially dewatered paper pulp sample (using a 10 g.sample, 30g
of anhydrous sodium sulfate and 200 mL of toluene)..

Pige9ofS6
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8.2.2 Transfer the fish extract from Sec. 8.2.1 to a 250mL volumetric flask and fill to
the mark with methylene chloride. Mix well, then remove 125mL for the
determination of the lipid content (Sec. 4.7.1). Transfer the remaining 12SIDL of
the extract, plus two 15 mL hexane/methylene chloride rinses ofthe volumetric
flask, to a KD apparatus equipped with a Snyder column. Quantitatively transfer
all of the paper pulp extract to a KD apparatus equipped with a Snyder column
and vacuum.

8.2.3 Add a Teflon TId, or equivalent, boiling chip. Concentrate the extract in a water
bath to an apparent volume"of 10mL. Remove the apparatus from the water bath
and allow to cool for 5 minutes.

8.2.4 Add 50mL hexane and a new boiling chip to the KD flask. Concentrate in a water
bath to an apparent volume of 5mL. Remove the apparatus from the water bath
and allow to cool for 5 minutes.

NOTE: The methylene chloride must have been completely removed before
proceeding with the next step.

8.2.5 Remove and invert the Snyder column and rinse it into the KD apparatus with two
1mL portions of hexane. Decant the contents of the KD apparatus and
concentrator tube into a 125mL separatory funnel.. Rinse the KD apparatus with •
two additional 5mL portions ofhexane and add the rinses to the funnel. Proceed
with the cleanup according to the instructions starting in Sec. 8.6.1.1, but omit the
procedures described in Sec. 8.6.1.2 and 8.6.1.3.

8.3 Extraction and Purification of Human Adipose Tissue

8.3.1 Human adipose tissue samples must be stored at a temperature of-20°C or lower
from the time of collection"until the time ofanalysis. The use ofchlorinated
materials during the collection of the samples must be avoided. Samples are
handled with stainless steel forceps, spatulas, or scissors. All sample bottles
(glass) are cleaned as specified in the note at the end ofSec. 6.3. Teflonnl lined
caps should be used.

NOTE: The specified storage temperature of -20°C is the maximum storage
temperature permissible for adipose tissue samples. Lower storage temperatures
are recommended.

8~.2 Adipose Tissue Extraction

Weigh. to the nearest 0.01 g, a 10 g portion ofa frozen adipose tissue
sample into a culture tube (2.2 x 15 em).

NOTE: The sample size may be smaller, depending on availability. In such a
situation, the analyst is required to adjust the volume ofthe internal standard •
solution added to the sample to meet the fortification level stipulated in Table 4.

8.3.2-2 Allow the adipose tissue specimen to reach room temperature (up to 2
hours).

C;<'-1t/9
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8.3.2.3

8.3.2.4

8.3.2.5

8.3.2.6

8.3.2.7

Add 10mL methylene chloride and ImL ofthe sample fortification
solution. Homogenize the mixture for approximately I minute with a
tissue homogenizer.

Allow the mixture to separate, then remove the methylene chloride
extract from the residual solid material with a disposable pipet.
Percolate the methylene chloride through a filter funnel containing a
clean glass wool plug and 109 anhydrous sodium sulfate. Collect the
dried extract in a graduated 100mL volumetric flask.

Add a second 10mL portion ofmethylene chloride to the sample and
homogenize for 1 minute. Decant the solvent, dry it, and transfer it to
the 100 mL volumetric flask (Sec. 8.3.2.4).

Rinse the culture tube with at least two additional portions of
methylene chloride (lOmL each), and transfer the entire contents to
the filter funnel containing the anhydrous sodium sulfate. Rinse the
filter funnel and the anhydrous sodium sulfate contents with
additional methylene chloride (20 to 40mL) into the 100mL flask.
Discard the sodium sulfate.

Adjust the volume to the 1OOmL mar~ with methylene chloride.

8.3.3 Adipose Tissue Lipid Content Determination

8.3.3.1

, 8.3.3.2

Preweigh a clean 1 dram (or metric equivalent) glass vial to the
nearest 0.0001 g on an analytical balance tared to zero.

Accurately transfer 1.0mL of the final extract (100mL) from Sec.
8.3.2.6 to the vial. Reduce the volume ofthe extract on a water bath
(50-60°C) by a gentle stream of purified nitrogen until an oily residue
remains. Nitrogen blowdown is continued ur.til a constant weight is
achieved.

NOTE: When the sample size of the adipose tissue is smaller than 109, then the
analyst may use a larger portion (up to 10 percent) ofthe extract defined in Sec.
8.3.2.7 for the lipid determination.

W(lr) x V(ext)
Lipid content, LC (%) = ---

W(at) x Veal)•

8.3.3.3

8.3.3.4

Accurately weigh the vial with the residue to the nearest'O.oooig and
calculate the weight of the lipid present in the vial based on the
difference ofthe weights.

Calculate the percent lipid contentof the original sample to the
nearest 0.1 percent as shown below:

x 100
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where:

W(lr) = weight of the lipid residue to the nearest O.OOOlg calculated from Sec. 8.3.3.3

V(ext) = total volume (100 mL) of the extract in mL from Sec. 8.3.2.6

W(at) = weight of the original adipose tissue sample to the nearest O.Olg from Sec. 8.3.2.1

V(al) = volume ofthe aliquot of the final extract in mL used for the quantitative measure ofthe
lipid residue (1.0mL) from Sec. 8.3.3.2

8.3.3.5 Record the lipid residue measured in Sec. 8.3.3.3 and the percent lipid
content from Sec 8.3.3.4.

8.3.4 Adipose Tissue Extract Concentration

8.3.5 Adipose Tissue Extract Cleanup

8.3.4.1

8.3.4.2

8.3.5.1

8.3.5.2

8.3.5.3

8.3.5.4

8.3.5.5

Quantitatively transfer the remaining extract from Sec. 8.3.3.2
(99.0mL) to a 500mL Erlenmeyer flask. Rinse the volumetric flask
with 20 to 30mL ofadditional methylene chloride to ensure
quantitative transfer.

Concentrate the extract on a KD apparatus with vacuum at 50-60°C
until an oily residue remains.

Add 200mL hexane to the lipid residue in the 500mL Erlenmeyer
flask and swirl the flask to dissolve the residue.

Slowly add, with stirring, 100g of40 percent (w/w) sulfuric acid
impregnated silica gel. Stir with a magnetic stirrer for two hours at
room temperature.

Allow the solid phase to settle, and decant the liquid through a filter
funnel containing 109 anhydrous sodium sulfate on a glc.s3 wool plug,
into another 500mL Erlenmeyer flask.

Rinse the solid phase with two 50mL portions ofhexane. Stir each
rinse for 15 minutes, decant, and dry as described under Sec. 8.3.5.3. _
Combine the hexane extracts from Sec. 8.3.5.3 with the rinses.

Rinse the sodium sulfate in the filter funnel with an additional25mL
hexane and combine this rinse with the hexane extracts from Sec.
8.3.5.4.

•

8.3.5.6 Prepare an acidic silica column as follows: Pack a 2 an x 10 em
chromatographic column with a glass wool plug, add approximately
20mL hexane, add Ig silica gel and allow to settle, then add 4 g of40
percent (w/w) sulfuric acid-impregnated silica gel and allow to settle. •
Elute the excess hexane from the column until the solvent level
reaches the top ofthe chromatographic packing. Verify that
the column does not have any air bubbles and channels.

e-:;. - /57
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8.3.5.8

8.3.5.7 Quantitatively transfer the hexane extract from the Erlenmeyer flask
(Sees. 8.3.5.3 through 8.3.5.5) to the silica gel column reservoir.
Allow the hexane extract to percolate through the column and collect
the eluate in a 500mL KD apparatus.

Complete the elution by percolating 50mL hexane through the column
into the KD apparatus. Concentrate the eluate on a steam bath to
approximately 5mL. Use nitrogen blowdown to bring the final
volume to about 100 J,lL.

NOTE: Ifthe silica gel impregnated with 40 percent sulfuric acid is highly
discolored throughout the length of the adsorbent bed, the cleaning procedure
must be repeated beginning with Sec. 8.3.5.1.

8.3.5.9 The extract is ready for the column cleanups described in Sees. 8.6.2
through 8.6.3.8.

8.4 Extraction and Purification ofEnvironmental and Waste Samples

8.4.1 SludgelWet Fuel Oil

e 8.4.1.1 Extract aqueous sludge or wet fuel oil samples by refluxing a sample
(e.g., 2g) with 50mL toluene in a 125mL flask fitted with a Dean
Stark water separator. Continue refluxing the sample until all the
water is removed.

NOTE: Ifthe sludge or fuel oil sample dissolves in toluene, treat it according to
the instructions in Sec. 8.4.2 below.. If the labeled sludge sample originates from
pulp (paper mills), treat it according to the instructions starting in See. 8.2, but
without the addition of sodium sulfate.

8.4. ~ -

8.4.1.3

8.4.1.4

C. .1 t~e samrs:'o, fil~:'r the toluene e~-:-a~ throu(-. '. ~lass fiber filter,
or equivalent, into a 100mL round bonom flask.

Rinse the filter with 10mL toluene and combine the extract with the
nnse.

Concentrate the combined solutions to near dryness on a KD
apparatus with vacuum at 50-60°C. Use ofan inert gas to concentrate
the extract is also permitted. Proceed with See. 8.4.4.

8.4.2 Still Bottom/Oil

e
8.4.2.1

8.4.2.2

Extract still bottom or oil samples by mixing a sample portion (e.g.,
LOg) with 10mL toluene in a small beaker and filtering the solution
through a glass fiber filter (or equivalent) into a SOmL round bottom
flask. Rinse the beaker and filter with 10mL toluene.

Concentrate the combined toluene solutions to near dryness on a KD
apparatus with vacuum at 50-60°C. Proceed with See. 8.4.4.

e;2 -IS;L
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8.4.3 Fly Ash

NOTE: Because of the tendency of fly ash to "fly", all handling steps should be
performed in a hood in order to minimize contamination.

8.4.3.1 Weigh about 109 fly ash to two decimal places and transfer to an
extraction jar. Add 1mL sample fortification solution (Sec. 7.7), in
acetone, to the sample. Add 150mL of 1 M HCI to the'fly ash sample.
Seal the jar with the Teflon™ lined screw cap and shake for 3 hours at
room temperature.

8.4.3.4

8.4.3.3

8.4.3.2 Rinse a glass fiber filter with toluene, and filter the sample through
the filter paper, placed in a Buchner funnel, into a IL flask. Wash the
fly ash cake with approximately 500mL organic-free reagent water
and dry the filter cake overnight at room temperature in a desiccator.

Add 109 anhydrous powdered sodium sulfate, mix thoroughly, let sit
in a closed container for one hour, mix again, let sit for another hour,
and mix again.

Place the sample and the filter paper into an extraction thimble, and
extract in a SoxhIet extraction apparatus charged with 200mL toluene •
for 16 hours using a five cyclelhour schedule.

NOTE: As an option, a SoxhIetIDean Stark extractor system may be used, with
toluene as the solvent. No sodium sulfate is added when using this option.

8.4.3.5 Cool and filter the toluene extract through a glass fiber filter into a
500mL round bottom flask. Rinse the filter with 10mL toluene. Add
the rinse to the extract and concentrate the combined toluene solutions
to near dryhess on a KD apparatus with vacuum at 50-60°C. Proceed
with Sec. 8.4.4.

8.4.4 Transfer the concentrate to a 125mL separatory funnel using 15mL hexane. Rinse
the flask with two 5mL portions ofhexane and"add the rinses to the funnel. Shake
the combined solutions in the separatory funnel for two minutes with SOmL of5
percent sodium chloride solution, discard the aqueous layer, and proceed with
Sec. 8.6.

8.4.5 Aqueous samples

8.4.5.1

8.4.5.2

Allow the sample to come to ambient tempera~ then measure IL
of sample using a measuring cylinder. Transfer the sample to a
separatory funnel and add 1mL ofthe sample fortification solution
(section 7.7).

When the sample is judged to contain 1 percent or more solids... the •
sample must be filtered through a glass fiber fiJter that bas been rinsed
with toluene. Ifthe suspended solids content is too great to filter
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, through the 0.45um filter, centrifuge the sample, decant, and then
filter the aqueous phase.

NOTE: Paper mill emuent samples normally contain 0.02%-0.2% solids, and
would not require filtration. However for optimum analytical results, all paper
mill'emuent samples should be filtered, the isolated solids and filtrate extracted
separately, and the extracts recombined.

•

8.4.5.3

8.4.5.4

8.4.5.5

8.4.5.6

Combine the solids from the centrifuge bottle(s) with the particulates
on the filter and with the filter itself and proceed with the Soxhlet
extraction as specified in Sees. 8.4.6.1 through 8.4.6.4. Remove and
invert the Snyder column and rinse it down into the KD apparatus
with two 1 mL portions of hexane.

Pour the aqueous filtrate into a 2L separatory funnel. Add 60mL
methylene chloride to the sample bottle, seal and shake for 30 seconds
to rinse the inner surface. Transfer the solvent to the separatory
funnel and extract the sample by shaking the funnel for two minutes
with periodic venting.

Allow the organic layer to separate from the water phase for a
minimum of 10 minutes. Ifthe emulsi9n interface between layers is
more than one third the volume ofthe solvent layer, the analyst must
employ 'mechanical techniques to'complete the phase separation (e.g.•
glass stirring rod).

Collect the methylene chloride into a KD apparatus (mounted with a
10mL concentrator tube) by passing the sample extracts through a
filter funnel packed with a glass wool plug and 5g anhydrous sodium
sulfate.

8.·: .5.7

•

Repeat the extraction twice with fresh 60mL portions ofmethylene
chloride. After the third.extraction, rinse the sodium sulfate with an
additional 30mL methylene chloride to ensure quantitative transfer.
Combine all extracts and the rinse in the KD apparatus.

NOTE: A continuous liquid-liquid extractor may be used in place ofa.
separatory funnel when experience with a sample from a given soun:e indicates
that a serious emulsion problem will result or an emulsion is encounten:d when
using a separatory funnel. Add 60mL methylene chloride to the sample 00ttle.
seaL and shake for 30 seconds to rinse the inner surface. Transfer the solvent to
the extractor. Repeat the rinse ofthe sample bottle with an additional 50 to
100mL portion of methylene chloride and add the rinse to the extractor. Add 200
to 500mL methylene chloride to the distilling flask, add sufficient argapicrfree
reagent water to ensure proper operation, and extract for 18 hours. Allow to
cooL then detach the distilling flask. Dry and concentrate the extract as. descn"bed
in Sees. 8.4.5.6 and 8.4.5.8 through 8.4.5.10. Proceed with Sec. 804.5.11.

~15of56
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until the apparent volume of the liquid is SmL. Remove the KD
apparatus and allow it to drain and cool for at least 10 minutes.

8.4.5.9 Remove the Snyder column, add 50mL hexane, add the concentrate
obtained from the Soxhlet extraction ofthe suspended solids (Sec.
8.4.5.3), if applicable, re-attach the Snyder column, and concentrate to
approximately 5mL. Add a new boiling chip to the KD apparatus
before proceeding with the second concentration step.

8.4.5.10 Rinse the flask and the lower joint with two 5mL portions of hexane
and combine the rinses with the extract to give a final volume of
about 15mL.

8.4.6 Soil/Sediment

8.4.6.1 Add 109 anhydrous sodium sulfate to the sample portion (e.g., 10 g)
and mix thoroughly with a stainless steel spatula. After breaking up
any lumps, place the soil/sodium sulfate mixture in the Soxhlet
apparatus on top of a glass wool plug (the use ofan extraction thimble
is optional).

NOTE: As an option, a Soxhlet/Dean Stark extra-ctor system may be used, with •
toluene as the solvent. No sodium sulfate is added when using this option.

8.4.6.2 Add 200 to 250mL toluene to the Soxhlet apparatus and reflux for 16
hours. The solvent must cycle completely through the system five
times per hour.

NOTE: If the dried sample is not of free flowing consistency, more sodium
sulfate must be added.

8.4.6.3 Cool and filter the extract through a glass fiber filter into a SOOmL
round bottom flask for evaporation of the toluene. Rinse the filter
with 10mL oftoluene, and concentrate the combined fractions to near
dryness on a KD apparatus with vacuum at S0-60°C. Remove the
flask from the water bath and allow to cool for 5 minutes.

8.4.6.4 Transfer the residue to a 125mL separatory funnel, using ISmL of
hexane. Rinse the flask with two additional portions ofhexane, and
add the rinses to the funnel. Proceed with Sec. 8.6.

•Perform the wipe tests on surface areas oftwo inches by one foot with a glass
fiber paper saturated with distilled in glass acetone using a pair ofclean stain1ess
steel forceps. Use one wiper for each ofthe designated areas. Combine the wipes

Pqe-1601S'

Collection, handling, analysis, and reporting ofwipe tests performed within the
laboratory - This procedure is designed for the evaluation of potential contamination in
the blanks by 2,3,7,8-substituted PCDDIPCDF congeners ofthe working areas inside the
laboratory.

8.5.1

8.5
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to one composite sample in an extraction jar containing 200mL acetone. Place an
equal number ofunused wipes in ajar containing 200mL acetone for use as a
control. Add 1.0mL of the sample fortification solution to each jar containing
used or unused wipers (Sec. 7.7).

8.5.1.1 Close the jar containing the wipers and the acetone and extract for 20
minutes using a wrist action shaker. Transfer the extract into a KD
apparatus fitted with a concentration tube and a three ball Snyder
column. Add two Teflon 1M or Carborundum 1M boiling chips and
concentrate the extract to an apparent volume of 1.0mL on a steam
bath. Rinse the Snyder column and the KD assembly with two ImL
portions of hexane into the concentrator tube, and concentrate its
contents to near dryness with a gentle stream of nitrogen. Add 1.0mL
hexane to the concentrator tube and swirl the solvent on the walls.

8.5.1.2

•
Prepare a neutral alumina column as described in Sec 8.6.2.2 and
follow the steps outlined in Sees. 8.6.2.3 through 8.6.2.5.

8.5.2 Concentrate the contents ofthe vial to dryness. Add 20~ ofthe recovery
standard solution (Sec. 7.8). Inject 2~ ofeach extract (wipe and control) onto a
capillary column and analyze for 2,3,7,8-substifuted PCDDslPCDFs as specified
in the analytical method in Sec. 8.11. Perform cal~ulations according to Sec 9.0

8.5.3 Report the presence of2,3,7,8-susbtituted PCDDs and PCDFs as a quantity (pg or
ng) per wipe test experiment (WTE). Under the conditions out-lined in this
analytical protocol, a lower limit ofcalibration of 10 pgIWTE is expected for
2,3,7,8-TCDD. A positive response for the blank (control) is defined as a signal
in the TCDD retention time window at any of the masses monitored which is
equivalent to or above 3 pg of2,3,7,8-TCDD per WTE. For other congeners, use
the multiplication factors listed in Table 1, footnote (a). Also, report the
recoveries ofthe internal standards during the simplified cleanup procedure.

8.5.4 At a minimum, wipe tests should be performed when there is evidence of'
contamination in the method blanks. .

8.5.5 An upper limit of25 pg per TCDD isomer and per wipe test experiment is
allowed. This value corresponds to 2.5 times the lower calibration limit ofthe
analytical method.

8.6 Cleanup

8.6.1 Partition

•
8.6.1.1 Partition the hexane extract against 10mL ofconcentrated suIfurlc

acid. Shake for two minutes. Remove and discard the sulfuric acid
layer (bottom). Repeat the acid washing until no color is visible in
the acid layer (perform a maximum offOUT acid washings).
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8.6.1.2 Omit this step for the fish sample extract. Partition the extract against

10mL of5 percent (w/v) aqueous sodium chloride. Shake for two
minutes. Remove and discard the aqueous layer (bottom).

8.6.1.3 Omit this step for the fish sample extract. Partition the extract against
10mL of20 percent (w/v) aqueous potassium hydroxide (KOH).
Shake for two minutes. Remove and discard the aqueous layer
(bottom). Repeat the base washing until no color is visible in the
bottom layer (perform a maximum of four base washings). Strong
base (KOH) is known to degrade certain PCDDslPCDFs, so contact
time must be minimized.

8.6.1.4 Partition the extract against 10mL of 5 percent (w/v) aqueous sodium
chloride. Shake for two minutes. Remove and discard the aqueous
layer (bottom). Dry the extract by pouring it through a filter funnel
containing anhydrous sodium sulfate on a glass wool plug, and collect
it in a 50mL round bottom flask. Rinse the funnel with the sodium
sulfate with two ISmL portions of hexane, add the rinses to the SOmL
flask, and concentrate the hexane solution to near dryness on a KD
apparatus with vacuum at 50-60°C, making sure all traces oftoluene
(when applicable) are removed. (Use ofblowdown with an inert gas .'
to concentrate the extract is also permitted.)

8.6.2 Silica!Alumina Column Cleanup

8.6.2.1

8.6.2.2

Pack a gravity column (glass, 30cm x 10.5 mm), fitted with a
TeflonTM stopcock, with silica gel as follows:

Insert a glass wool plug into the bottom ofthe column. Place Ig silica
gel in the column and tap the column gently to settle the silica gel.
Add 2g sodium hydroxide-impregnated silica gel 4g sulfuric acid
impregnated silica gel, and 2g silica gel. Tap t~e column gently after
each addition. A small positive pressure (Spsi) ofclean nitrogen may
be used if needed. Elute with 10mL hexane and close the stopcock
just before exposure ofthe top layer of silica gel to air. Discard the
eluate. Check the column for channeling. Ifchanneling is observed,
discard the column. Do not tap the wetted column.

Pack a gravity column (glass, 300 mm x 10.5 mm), fitted with a
TeftonTM stopcock, with alumina as follows:

Insert a glass wool plug into the bottom ofthe column. Add a 48
layer of sodium sulfate. Add a 4g layer ofWoelm(R) Super 1
neutral alumina. Tap the top ofthe column gently. Woelm(R)
Super I neutral alumina need not be activated or cleaned before use.
but it should be stored in a sealed desiccator. Add a 4 g layer 01 •
anhydrous sodium sulfate to cover the alumina. Elute with JOmL
hexane and close the stopcock just before exposure ofthe sodium
sulfate layer to air. Discard the eluate. Check the column. for

C,)..-/51 Pqe18ofS6
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channeling. If channeling is observed, discard the column. Do not
tap a wetted column.

NOTE: Optionally, acidic alumina (Sec. 7.1.2) can be used in place
ofneutral alumina.

•

8.6.2.3

8.6.2.4

8.6.2.5

8.6.2.6

Dissolve the residue from Sec. 8.6.1.4 in 2 mL hexane and apply the
hexane solution to the top ofthe silica gel column. Rinse the flask
with enough hexane (3-4 mL) to complete the quantitative transfer of
the sample to the surface of the silica gel.

Connect the silica gel column and the alumina column in series. Elute
the silica gel column with 40mL ofhexane on to the alumina column.
Discard the silica gel column.

Add 20mL hexane to the alumina column and elute until the hexane
level is just below the top ofthe sodium sulfate. Do not discard the
eluted hexane, but collect it in a separate flask and store it for later
use, as it may be useful in determining where the labeled analytes are
being lost if recoveries are not satisfactory.

Add 15mL of60 percent methylene chloride in hexane (v/v) to the
alumina column and collect the eluate ina conical shaped (15 mL)
concentration tube. With' a carefully regulated stream ofnitrogen,
concentrate the 60 percent methylene chloride/hexane fraction to
about 2 mL.

8.6.3 Carbon Column Cleanup

8.6.3.1 Prepare a Carbopak C/Celite 545® column as follows: Thoroughly
mix 5.4 g active carbon Carbopak C and 62.0 g Celite 545® to
produce an 8 percent (w/w) mixture. Activate the mixture at 130°C
for a minimun. of6 hours anG store it in a desiccator.

Rinse the Carbopak C/Celite 545® column with 5mLof~
followed by 2mL of75:.20:5 (v/v) methylene
chloride/methanoVtoluene, 1mL of 1:1 (v/v) cyclohexanelmethylene
chloride, and SmL hexane. The flow rate should be less. than .

".rJ"olS&:

8.6.3.2

8.6.3.3

Remove the stop cock from the alumina column and use this column
for carbon column cleanup. Insert a glass wool plug at one end, then
pack the column with enough Celite 545® to form a 1 em plug, add. 1
g of the Carbopak C1Celite 545® mixture, top with additional Celite
545® (enough for a 1 cm plug), and cap the packing with another
glass wool plug.

NOTE: Each new batch ofCarbopak C/Celite 545® must be checked as
follows: Add 50~ of the continuing calibration solution to 950~ hexane. Take
this solution through the carbon column cleanup step, concentrate to SOpL and·.
analyze. Ifthe recovery ofany ofthe analytes is <80 percent, discard this batcb
ofCarbopak C1Celite 545®.•
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8.6.3.4

8.6.3.5

0.5mUmin. Discard the rinses. While the column is still wet with
hexane, add the sample concentrate (Sec. 8.6.2.6) to the top of the
column. Rinse the concentrator tube (which contained the sample
concentrate) twice with ImL hexane, and add the rinses to the top of
the column.

Elute the column sequentially with two 2mL portions ofhexane, 2mL
cyclohexane/methylene chloride (50:50, v/v), and 2mL'methylene
chloride/methanol/toluene (75:20:5, v/v). Combine these eluates; this
combined fraction may be used as a check on column efficiency.

Tum the column upside down and elute the PCDDIPCDF fraction
with 20mL toluene. Verify that no carbon fines are present in the
eluate. If carbon fines are present in the eluate, filter the eluate
through a glass fiber filter (0.45um) and rinse the filter with 2mL
toluene. Add the rinse to the eluate.

8.6.3.6 Concentrate the toluene fraction to about ImL on a KD apparatus
with vacuum by using a water bath at 50-60°C. Carefully transfer the
concentrate into a ImL minivial and, again at elevated temperature
(50-60°C), reduce the volume to about 100~L using a stream of
nitrogen and a sand bath, or by using Turbovap. Rinse the KD •
apparatus three times with 300 ~L ofa solution of 1 percent toluene
in methylene chloride, and add the rinses to the concentrate. Further
concentrate to dryness. Store the sample at room temperature in the
dark. Before analysis, add 20 ~L of the recovery standard solution
(Sec. 7.8) to the sample extract.

8.7 ChromatographiclMass Spectrometric Conditions and Data Acquisition Parameters

8.7.1 The following GC operating conditions are used and adjusted as needed to meet
the relative retention time specification in Tabie II.
Injector temp: 300°C
Interface temp: 300°C
Initial temp & time: 150°C, 5 min.
Temp Program: 150° - 215°C at 35°C/min.

215°C for 5 min.
215° - 230°C at 1.5°Clmin.
230°C for 6 min.
230 - 315°C at 7°C/min.
315°C for 6 min.

NOTE: All portions of the column which connect the GC to the ion source sb8ll: remain at
the interface temperature specified above during analysis, to preclude condensation of •
less volatile compounds.

8.7.2 Mass Spectrometer (MS) resolution: Obtain a selected ion current profile (SICP)
ofeach analyte in Table 3 at the two exact masses specified in Table 6 aDdat >

~~~/~ ~3~~
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10,000 resolving power by injecting an authentic standard of the PCDDs and
PCDFs either singly or as part ofa mixture in which there is no interference
between closely eluted components

8.7.2.1

8.7.2.2

•

The recommended mass spectrometer tuning conditions are based on
the groups ofmonitored ions shown in Table 6. By using a PFK
molecular leak, tune the instrument to meet the minimum required
resolving power of 10,000 (10 percent valley) at rnIz 304:9824 (PFK)
or any other reference signal close to rnIz 303.9016 (from TCDF). By
using peak matching conditions and the aforementioned PFK.
reference peak, verify that the exact mass ofrnlz 380.9760 (PFK) is
within 5ppm ofthe required value. The mass resolution check must
be performed at the beginning and end ofthe 12-hour shift.

The analysis time for PCDDs and PCDFs may exceed the long-term
mass stability ofthe mass spectrometer. Because the instrument is
operated in the high-resolution mode, mass drifts ofa few ppm (e.g.,
5 ppm in mass) can have serious adverse effects on the instrument
performance. Therefore, a mass-drift correction is mandatory. A
lock-mass ion from the reference compound (pFK.) is used for tuning
the mass spectrometer. The lock-mass ion is dependent on the masses
of the ions monitored within each descriptor, as shown in Table 6.
The level ofthe reference compound (PFK) metered into the ion
chamber during HRGCIHRMS analyses should be adjusted so that the
amplitude ofthe most intense selected lock-mass ion signal
(regardless ofthe descriptor number) does not exceed 10 percent of
the full-scale deflection for a given set ofdetector parameters. Under
those conditions, sensitivity ch~ges that might occur during the
analysis can be more effectively monitored.

NOTE: Ex-:essive PF: ~ (or:my other reference substance) may ca'lse noise problems
and contamination of the ion source resulting in an increase in time Jost in cleaning
the source.

(!d.-/&O

The groups ofrnlz's to be monitored are shown in Table 6. Each
group or descriptor shall be monitored in succession as a function of

P2F2J"olS6"

8.7.3 The mass spectrometer must be operated in a selected ion monitoring (SIM) mode
with a total cycle time (including voltage reset time) ofone second or less. At a
minimum, the ions listed in Table 6 for each of the five SIM descriptors must be
monitored. The same set of ions must be maintained for both calibration and
sample extract analyses.

Calibration - Inject the HRCC-l calibration solution (Table 5) and check for ion
abundance ratios, minimum levels, signal-ta-noise ratios, and absolute retention times.

8.8.1 Measure the SICP areas for each analyte and compute the ion abundance ratios
specified in Table 7. Compare the computed ratio to the theoretical ratio given in
Table 7.

8.8.1.1

8.8

•
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8.8.2 Compute the percent valley between the GC peaks that elute most closely to the
2,3,7.8-TCDD and TCDF isomers. on their respective columns. per Figure 4.

8.8.1.2

8.8.1.3

GC retention times to ensure that all PCDDs and PCDFs are detected.
The theoretical abundance ratios for the rnIz's are given in Table 7.
along with the control limits of each ratio.

The mass spectrometer shall be operated in a mass drift correction
mode. using perfluorokerosene (PFK) to provide lock masses. The
lock mass for each group ofrnlz's is shown in Table 6. Each lock
mass shall be monitored and shall not vary by more than ± 10 percent
throughout its respective retention time window. Variations ofthe
lock mass by more than 10 percent indicate the presence ofcoeluting
interferences that may significantly reduce the sensitivity ofthe mass
spectrometer. Reinjection ofanother aliquot of the sample extract
will not resolve the problem. Additional cleanup ofthe extract may
be required to remove the interferences.

Verify that the HRGCIHRMS instrument meets the minimum levels
in Table 5. The peaks representing both unlabeled and labeled
analytes in the calibration standards must have a signal-to-noise (SIN)
greater than or equal to 10; otherwise. the mass spectrometer shall be
adjusted and this test repeated until the minimum levels in Table 5 are
met. •

8.8.2.1 Verify that the height of the valley between the most closely eluted
isomers and the 2.3.7.8-isomers is less than 25 percent. Ifthe valley
exceeds 25 percent, adjust the analytical conditions and repeat the test
or replace the GC column and recalibrate.

8.8.3 Cal!bration with isotope dilution: Isotope dilution is used for the fifteen 2.3,1.8
suLstituted PCDDs and PCDFs with internal standards added to C:, ~ples prioe
to the extraction. The reference compound for ea~h unlabeled compound is
shown in Table 2.

8.9 Initial Calibration - Initial calibration is required before any samples are analyzed for
PCDDs and PCDFs. Initial calibration is also required ifany routine calibration (See.
8.10) does not meet the required criteria listed in Sees. 8.10.1.3 and 8.10.1.4.

8.9.1 All five high resolution concentration calibration solutions listed in Table S nmst
be used for the initial calibration.

:i
I

8.9.1.1

8.9.1.2

Tune the instrtiment with PFK as described in Sec. 8.7.2.

Inject 2 J!L ofthe GC column performance check solution (sec. 7~6)
and acquire SIM mass spectral data. The total cycle time must be~ 1
second. No further analysis should be performed until it is
demonstrated and documented that the criterion in Sec. 8.8.1 2Ild
8.8.2 was met.

C;< - 1(;/

•
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8.9.1.3 Using the same GC and MS conditions that produced acceptable
results with the column performance check solution, analyze a 2 ilL
ponion ofeach of the five concentration solutions once with the
following mass spectrometer operating parameters.

• The ratio of integrated ion current for the ions listed in Table 7
(homologous series quantitation ions) must be within the control
limits set for each homologous series for all unlabeled calibration
standards in Table 5.

•

• The ratio of integrated ion current for the ions belonging to the
carbon-labeled internal and recovery standards (Table 5) must be
within the control limits stipulated in Table 7.

• For each selected ion current profile (SICP) and for each GC
signal corresponding to the elution of a target analyte and of its
labeled standards, the signal-to-noise ratio (SIN) must be better
than or equal to 2.5. Measurement of SIN is required for any GC
peak that has an apparent SIN of less than 5: 1. The result ofthe
calculation must appear on the SICP above the peak in question.

8.9.2 Calculate the relative response factors (RRFn) for.the 17 unlabeled target analytes
(2,3,7,8-specific PCDDIPCDFs, OCDD and OCDF) relative to their appropriate
internal standards, and the RRFis for the 10 labeled standards according to the
following formulas:

where:

RRFn=
Anx Qis

Ais x Qn
RRFis =

Ais x Qrs

Ars x Qis

An = Sum of integrated ion abundance of the quantitation ions for unlabeled PCDDslPCDFs (Table 6).

Ars = Sum of integrated ion abundance ofthe quantitation ions ofthe appropriate recovery standard
(Table 6).

Ais = Sum of integrated ion abundance of the quantitation ion of the appropriate internal standard.
Qn = quantity ofthe unlabeled PCDDIPCDF analyte injected (pg).
Qis = quantity of the appropriate internal standard injected (pg).

Qrs = quantity of the appropriate recovery standard injected (pg).

The RRFn and RRFis are dimensionless quantities; therefore, the units used to express the Qn,
Qis, and Qrs must be the same. "•I

"

I
.~

1
1

8.9.2.1 Calculate the mean RRF and percent relative standard deviations
(%RSDs) ofthe five RRFs (HRCCI to BRCCS) for each unlabeled
PCDDIPCDF and labeled PCDDIPCDF and internal standards present
in all five concentration calibration solutions:
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8.9.2.2 The RRFs calculated for the unlabeled PCDDslPCDFs are relative to

the appropriate labeled standard; and the RRFs for the labeled
PCDDIPCDFs are relative to the internal standards.

8.9.2.3 The relative response factors to be used for the detennination of the
concentration of total isomers in a homologous series (Table 9) are
calculated as follows: .

\

• For congeners that belong to a homologous series containing only
one isomer (e.g., OCDD and OCDF) or only one 2,3,7,8
substituted isomer (Table 8; TCDD,PeCDD, HpCDD, and TCDF),
the mean RRF used will be the same as the mean RRF detennined
in Sec. 8.9.2.1

•
x 100

MeanRRF

• For congeners that belong to a homologous series containing more
than one 2,3,7,8-substituted isomer (Table 8), the mean RRF used
for those homologous series will be the mean RRFs calculated for
all individual 2,3,7,8-substituted congeners.

Standard Deviation
%RSD=

8.9.2.4 The %RSD is calculated for the unlabeled and labeled analytes only.
The %RSD (HRCCI-HRCC5) for the unlabeled PCDDslPCDFs and
the labeled PCDDIPCDFs must not exceed 20% & 30% respectively.

8.10 Continuing Calibration -The continuing calibration consists of two parts: analysis of the
homologue window defining mix containing isomer specific TCDDs to verify that the
appropriate descriptor switching times are used and % Valley criteria is met; and analysis
of the HRCC3 solution to demonstrate DB-5 GC column resolution and for use as a
quantitation standard. At the beginning ofa 12-hour analytical period, a window
defining mix is analyzed and if all criteria are met, the HRCC3 solution is analyzed.

8.10.1 Continuing Calibration Procedure

8.10.1.1 Inject a 2~L aliquot of the continuing calibration solution (HRCC3)
into the GClMS. The identical GC/MS conditions used for the
analysis of the initial calibration solu~ions must be used for the
continuing calibration solution.

Calculate the relative response factors for the 17 unlabeled target
analytes relative to their appropriate labeled standards (RRFn) and the
response factors for the 9 internal PCDDIPCDFs relative to the
appropriate recovery standard (RRFis), according to the following
fonnulas:

8.10.1.2

RRFn=
An xQis

RRFis =
Ais x Qrs •

Ais x Qn ArsxQis
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.8.11

An. Ais, Qis, Qn Ars, and Qrs are defined in Sec.8.9.2.

The RRFn and RRFis are dimensionless quantities; therefore, the units used to
express the Qn, Qis, and Qrs must be t~e same. .

8.10.1.3 The Continuing Calibration Check must meet the following criteria:

• The measured RRFs for the unlabeled standards obtained during
the routine calibration runs must be within ± 20 percent of the
mean values established during the initial calibration.

• The measured RRFs for the labeled standards obtained during the
routine calibration runs must be within ± 30 percent of the mean
values established during the initial calibration.

• The ion abundance ratios (Table 7) must be within the allowed
control limits.

8.10.1.4 Analyze the Continuing Calibration Check Solution at the end ofthe
12-hour sequence. Italso must meet the criteria specified in Sec.
8.10.1.3 .

8.10.1.5 Ifany one of the criteria in Secs. 8.10. 1.3(a), (b)and (c) is not
satisfied, repeat one more time. If these criteria are still not satisfied,
the entire routine calibration process must be reviewed. It is realized
that it may not always be possible to achieve all RF criteria. For
example, it has occurred that the RF criteria for 13CI2-HpCDD and
13CI2-0CDD were not met, however, the RF values for the
corresponding unlabeled compounds were routinely within the criteria
established in the method. In these cases, 24 of the 26 RF parameters
have met the QC criteria, and the data quality for the unlabeled
HpCnD and OCDD values were not compromised as a resuh ofthe
calibration event. In these situations, the analyst must assess the
effect on overall data quality as required for the data quality
objectives and decide on appropriate action. Corrective action would
be in order, for example, if the compounds for which the RF criteria.
were not met included both the unlabeled and the corresponding
internal standard compounds. Ifthe ion abundance ration criterion is .
not satisfied, refer to Section 8.9.1.3.

GClMS Analysis - Remove the extract ofthe sample or blank from storage. Geat.ly swirl
the solvent on the lower portion ofthe vial to ensure complete dissolution ofthe
PCDDslPCDFs. Add 20~L ofthe recovery standard solution (Table 4).

8.11.1 Analyze the extract by GC/MS, and monitor all ofthe ions listed in Table 6. The
same MS parameters used to analyze the calibration solutions shall be used fOr the
sample extracts.
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8.12 Identification Criteria - For a gas chromatographic peak to be identified as a PCOD or

PCDF, it must meet all of the following criteria.

8.12.1 Relative Retention Times - In order to make a positive identification of the
2,3,7,8-substituted isomers for which an isotopically labeled internal or recovery
standard is present in the sample extract, the absolute retention time at the
maximum peak height of the analyte must be within -1 to +3 secon~s ofthe
retention time of the corresponding isotopically labeled standard.

8.12.1.1 In order to make a positive identification of the 2,3,7,8-substituted
isomers for which an isotopically labeled standard is !!Q1 present in the
sample extract, the relative retention time (RRT) of the analyte must
be within 0.005 RRT units of the RRT established by the continuing
calibration. Identification ofOCDF is based on its retention time
relative to 13C12-0CDD as determined from the daily continuing
calibration results. The RRT is calculated as follows:

Retention time ofanalyte

8.12.1.2

RRT =-----------------
Retention time ofcorresponding labeled compound

For non-2,3,7,8-substituted compounds (tetra through octal the •
retention time must be within the corresponding homologous
retention time windows established by the column performance check
solution.

9.0

8.12.1.3 All of the specified ions listed in Table 6 for each PCDDIPCDF
homologue and labeled standards must be present in the SICP. The
ion current response for the quantitation and confirmation ions for the
analytes and labeled standards must maximize simultaneously (± 2
seconds).

8.12.2 Signal-to-Noise Ratio - The integrated ion current for each analyte ion listed in
Table 6 must be at least 2.5 times background noise and must not have saturated
the detector.

8.12.3 The relative ion abundance criteria listed in Table 7 for native analytes and
labeled standards must be met using areas to calculate ratios.

8.12.4 Polychlorinated diphenyl ether interferences - The identification ofa GC peak as a
PCDF cannot be made if no signal having SIN > 2.5 is detected, at the same
retention time (+ or - 2 seconds), in the corresponding polychlorinated diphenyl
ether (PCDPE) channel ( see Table 6).

'.

CALCULAnONS

9.1 Concentration - For GC peaks that have met all the identification arteria, calaI18te the
concentration of the individual PCDD or PCDF isomers using the formulae: •

Plge26elS6
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9.1.1 All matrices other than water:

Qis x An
Cn (ng/kg) =

Wx Ais xRRFn

WATER

Qis x An
Cn (pgIL) =

VxAisxRRFn

O:-Series: SWL-OD-205
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•

Where:

Cn = Concentration of unlabeled PCDDIPCDF congeners (or group ofcoeluting isomers
within an homologous series)

An= Sum of integrated ion abundance of the quantitation ion for the unlabeled PCDDslPCDFs
(Table 6)

Ais= Sum of integrated ion abundance ofthe quantitation ion ofthe appropriate internal
standard (Table 6)

W = Weight (g) of sample extracted.

V = . Volume (L) of sample extracted.

Qis = Quantity (pg) of the appropriate labeled standard added to the sample prior to extraction.

RRFn = Average response factor from initial calibration.

9.1.2 The concentrations of the specific isomers are calculated as follows:

•

9.1.2.1

9.1.2.2

9.1.2.3

9.1.2.4

For homologucs that contain only one isomer (OCDD and OSDF) or
only one 2,3,7,8-substituted isomer (TCDD, PeCDD, HpCDD, and
TCDF), the average RRF ofthe 2,3,7,8-substituted isomer from the
initial calibration will be used to quantitate both the 2,3,7,8
substituted isomers and the non-2,3,7,8 isomers.

. .'
For homologues that contain more than one 2,3,7.8-substituted
isomer, th~ average ill used to calculate the concentration ofeach
2,3,7,8-substituted isomer will be the average RRF determined for
that isomer during the initial calibration.

For homologues that contain one or more non-2,3,1,8 isome:rs. the
average RRF used to calculate the concentration oftbese isomers.wiII
be the average ofthe RRFs detennined during the initial c81ibration
for the 2,3,7,8-substituted isomers in thai homologue.

In addition to the concentrations ofspecific isomers, the total
homologue concentrations are reported on Form L Calculate the total
concentration ofeach homologue ofPCDDslPCDFs as follows:

prqe%rof56.
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9.1.2.5

• Total concentration =sum ofthe concentrations ofevery
positively identified 2,3,7,8-isomer and the non-2,3,7,8 isomers
which meet ion ratio identification criteria and are within the
retention time window. Therefore, the total should also include
the 2,3,7,8-substituted congeners.

If the original sample, prior to any dilutions, has a percent recovery of
the labeled standard of less than 40% or greater than 135%, then re
extraction and reanalysis is required.

•Ais x Qrs
------- x 100%

9.1.2.7

9.1.2.6

Ris=

If the concentration ofany PCDDIPCDF in the sample has exceeded
the calibration range, or the detector has been saturated, a dilution
shall be performed.

"Estimated Maximum Possible Concentration" (EMPC) calculated
according to the same expression, except that "An" should represent
the sum of the area under the smaller peak and of the other peak area
calculated using the theoretical chlorine isotope ratio.

9.2 Calculate the percent recovery for each labeled standard in the sample extract, Ris, using
the equation:

Ars x RRFis x Qis

13
The C

12
-1,2,3,4-TCDD is used to quantitate the tetra and penta labeled standards, and

13
C12~1,2,3,7,8,9-HxCDD is used to quantitate the HxCDD, HpCDF and OCDD labeled

standards (see Table 2).

. ·:C,TE: For human adipose tissue, adjust the percent recoveries by adding! percent to
the calculated value to compensate for the 1 percent of the extract diverted for the lipid
determination.

9.3 If the concentration in the final extract ofany ofthe fifteen 2,3.7.S-substituted
PCDDIPCDF compounds (Table 3) exceeds the upper method calibration limits (MCL)
listed in Table 1, the linear range of response versus concentration may have been
exceeded, and a second analysis of the sample (using a one tenth aliquot) should be
undertaken. The volumes of the internal and recovery standard solutions shouldremain
the same as described for the sample preparation. For the other congeners (including

.OCDD), however, report the measured concentration and indicate that the value exceeds
theMCL.

."

9.3.1 Ifasmaller sample size would not be representative ofthe entire sample, one of· •
the following options is recommended:
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9.3.1.1 Re-extract an additional aliquot of sufficient size to insure that it is
representative of the entire sample. Spike it with a higher

.. concentration of internal standard. Prior to GCIMS analysis, dilute
the sample so that it has a concentration of internal standard
equivalent to that present in the calibration standard. Then analyze
the diluted extract.

9.3.1.2 Re-extract an additional aliquot of sufficient size to insure that it is
representative of the entire sample. Spike it with a higher
concentration of internal standard. Immediately following extraction,
transfer the sample to a volumetric flask and dilute to known volume.
Remove an appropriate aliquot and proceed with cleanup and
analysis.

9.3.1.3 Use the original analysis data to quantitate the internal standard
recoveries. Respike the original extract with 100 times the usual
quantity of internal standards. Dilute the re-spiked sample by a factor
of lOa. Reanalyze the diluted sample using the internal standard
recoveries calculated from the initial analysis to correct the results for
losses during isolation and cleanup.

9.3.2 Sample Specific Estimated Detection Limit - The sample specific estimated
detection limit (EDL) is the concentration ofa given analyte required to produce a
signal with a peak height ofat least 2.5 times the background signal level. An
EDL is calculated for each 2,3,7,8-substituted congener that is not identified,
regardless ofwhether or not other non-2,3,7,8-substituted isomers are present.

•
. i

9.3.2.1 A sample giving a response for both quantitation ions (Tables 6 and
9) that is less than 2.5 times the background level.

• Use the expression for EDL (specific 2,3,7,8-substituted
PCDDIPCDF) below to calculate an EDL for each ab~:;n ~3,7,8

substituted PCDDIPCDF (i.e., SIN < 2.5). The background level
is determined by measuring the range ofthe noise (peak to peak)
for the two quantitation ions (Table 6) ofa particular 2,3.7;8
substituted isomer within an homologous series, in the region of
the SICP trace corresponding to the elution ofthe internal
standard (if the congener possesses an internal standard) or in the
region ofthe SICP where the congener is expected to elute by
comparison with the routing calibration data (for those congeners
that do not have a 13C-Iaheled standard), multiplying that noise
height by 2.5, and relating the product to an estimated
concentration that would produce that peak height

2:5 x Hn x Qis
EDL=

His x W x RRFn
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Where:

EDL = estimated detection limit for homologous 2,3,7,8-substituted
PCDDslPCDFs.

Hn = sum ofthe height of the noise level for each quantitation ion (Table 6) for the
unlabeled PCDDslPCDFs, measured as shown in Figure 3.

W, RRFn, and Qis are defined in Sec. 9.1.1.

9.3.3 The 2,3,7,8-TCDD toxicity equivalents (TE) ofPCDDs and PCDFs present in the
sample are calculated according to the method recommended by the Chlorinated
Dioxins Workgroup (CDWG) ofthe EPA and the Center for Disease Control
(CDC). This method assigns a 2,3,7,8-TCDD toxicity equivalency factor (TEF)
to each of the fifteen 2,3,7,8-susbtituted PCDDs and PCDFs (Table 3) and to
OCDD and OCDF, as shown in Table 10. The 2,3,7,8-TCDD equivalent ofthe
PCDDs and PCDFs present in the sample is calculated by summing the TEF times
their concentration for each of the compounds or groups ofcompounds listed in
Table 10.

Two GC Column TEF Determination - The concentration of2,3,7,8-
TCDD is calculated from the analysis of the sample extract on the 60 •
m DB-5 fused silica capillary column. -The chromatographic
separation between the 2,3,7,8-TCDD and its close eluters
(1,2,3,7/l,2,3,8-TCDD and 1,2,3,9-TCDD) must be equal or less than
25 percent valley.

The concentration ofthe 2,3,7,8-TCDF is obtained from the analysis
of the sample extract on the SP-233I GC column. The
chromatographic separation between the 2,3,7,8-TCDF and its close
eluters (2,3,4,7-TCDF and 1,2,3,9-TCDF) must be equal or less than
25 percent valley.

NOTE: The confirmation and quantitation of2,3,7,8-TCDF may be
accomplished on the SP-233I GC column.

10.0 QUALITY ASSURANCElQUAUTY CONTROL

10.1 System performance criteria - It must be documented that all applicable system
perfonnance criteria (specified in Sees. 8.7.2, 8.8.1 and 8.8.2) were met before
analysis ofany sample is performed. Figure 3 provides a typical 12 hour analysis
sequence, whereby the response factors and mass spectrometer resolving power
checks must be performed at the beginning and the end ofeach 12 hour period of

. operation. A GC column performance cheek is only required at the beginning of
each 12-hour period during which samples are analyzed.. An HRGCIHRMS method •
blank run is required b~een a calibration run and the first sample run. The same
method blank extract may thus be analyzed more than once ifthe number ofSamples
within a batch requires more than ·12 hours ofanalyses.

PqcJOoCS
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10.2

10.1.1 GC column performance - Inject 2 ~L of the column performance check solution
(Sec. 7.6) and acquire selected ion monitoring (SIM) data as described in Sec.
8.7.2 within a total cycle time of~ 1 second (Sec. 8.7.3)

10.1.2 The chromatographic separation between 2,3,7,8-TCDD and the peaks
representing any other unlabeled TCDD .isomers must be resolved with a valley of
~ 25 percent (Figure 4).

Where: Valley percent = (x1y)(100)
x = measured as in Figure 4 from the 2,3,7,8-doseset TCDD

eluting isomer
y = the peak height of2,3,7,8-TCDD.

The GC column performance check solution also contains the known first and last
PCDDIPCDF eluters under the conditions specified in this protocol. Their
retention times are used to determine the eight homologue retention time windows
that are used for qualitative (Sec. 8.12.1) and quantitative purposes. All peaks
should be labeled and identified on the chromatograms. Funhermore, all first
eluters ofa homologous series should be labeled with the letter F, and all last
eluters ofa homologous series should be labeled with the letter L.

10.1.3 The retention times for the switching of SIM ions characteristic ofone
homologous series to the next higher homologous series must be indicated in the
SICP.

Mass Spectrometer Performance - The mass spectromete.r must be operated in the
electron ionization mode. A static resolving power ofat least 10,000 (10 percent valley
definition) must be demonstrated at appropriate masses before any analysis is performed
(Sec. 8.7.2). Static resolving power checks must be performed at the beginning and at the
end of each 12-hour period ofoperation. Corrective action must be implemented
whenever the resolving power does not meet the requirement.

10.2.1 Chromatography time for PCDDs and PCDFs exceeds the long-term mass
stability of the mass spectrometer. Because the instrument is operated in the high
resolution mode, mass drifts of5 ppm in mass can have serious adverse effects on
instrument performance. Therefore, a mass drift correction is mandatory. It is
recommended to select a lock-mass ion from the reference compound (pFK.) used
for tuning the mass spectrometer. The selection of the lock-mass ion is dependent
on the masses of the ions monitored within each descriptor.. Althougn Table 6
offers suggestions for the lock-mass ions, an acceptable lock-mass ion at any
mass between the lightest and heaviest ion in each desaiptor can be used to
monitor and correct mass drifts. The level ofPFK. metered into the ion chamber
during HRGCIHRMS analyses should be adjusted so that the amplitude ofthe:
mo·st intense selected lock-mass ion signal does not exceed 10 percentofthe full
scale deflection for a given set ofdetector parameters.

10.2.2 Documentation of the instrument resolving power is accomplished by recording.
the peak profile of the high-mass reference signal (m1z 380.9760) obtained during
the above peak matching experiment by using the low-mass PFK ion(m1z

Pqe31ofS6
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302.9824) as a reference. The minimum resolving power of 10,000 must be
demonstrated on the high-mass ion while it is transmitted at a lower accelerating
voltage than the low-mass reference ion, which is transmitted at full sensitivity.
The fonnat of the peak profile representation must allow manual detennination of
the resolution, i.e., the horizontal axis must be a calibrated mass scale (amu or
ppm per division). The result of the peak width measurement (performed at 5
percent of the maximum, which corresponds to the 10 percent valley definition)
must appear on the hard copy and cannot exceed 100 ppm at m1z 380.9760 (or
0.038 amu at that particular mass).

10.3 Quality Control Samples

. 10.3.1 Performance Check Solutions - At the beginning ofeach 12-hour period during
which samples are to be analyzed, an aliquot of the GC column performance
check solution and of the HRCC-3 shall be analyzed to demonstrate adequate GC
resolution and sensitivity, response factor reproducibility, and mass range
calibration, and to establish the PCDDIPCDF retention time windows. A mass
resolution check shall also be performed to demonstrate adequate mass resolution.
Ifthe required criteria are not met, remedial action must be taken before any
samples are analyzed.

10.3.2 To validate positive sample data, the continuing calibration (HRCC-3) and the •
mass resolution check must be performed also at the end ofeach 12-hour period
during which samples are analyzed. An HRGCIHRMS method blank run must be
recorded foHowing a calibration run and before the first sample run.

10.3.2.1 Ifonlyone 12-hour period (or less) of operation is performed, the
performance check solution must be analyzed only once at the
beginning of that period for data validation. However, the mass
resolution and continuing calibration checks must be performed at the
beginning as well as at the end of the period ofoperation.

10.3.2.2 Ifconsecutive 12-hour periods ofoperation are performed., anaJysisof
the GC performance check solution must be performed at the
beginning ofeach 12-hour period. The mass resolution and
continuing calibration checks from the previous period can be used
for the beginning of the next period.

10.3.3 Results ofat least one analysis of the GC column performance check. solution· and
oftwo mass resolution and continuing calibration checks must be reported with
the sample data collected during a 12-hour period.

10.3.4 Deviations from criteria specified for the GC performance check OT for the mass
resolution check invalidate all positive sample data collected between analyses or
the performance check solution, and the extracts from those positive samples shall
be reanalyzed. •

(!:1-!7J PageJlolS6
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10.3.5 Ifthe routine calibration run fails at the beginning ofa 12-hour shift, the
instructions in Sec. 8.10.1.5 must be followed. If the continuing calibration check
performed at the end ofa 12-hour period fails by no more than 25 percent RPD
for the 17 unlabeled compounds and 35 percent RPD for the 9 labeled reference
compounds, use the mean average ofRRFs from the two daily routine calibration
runs to compute the analyte concentrations, instead ofthe average ofRRFs
obtained from the initial calibration. A new initial calibration average ofnew
RRFs is required immediately following the analysis of the samples, whenever
the RPD from the end-of-shift routine calibration exceeds 25 percent or 35
percent, respectively. Failure to perform a new initial calibration immediately
following the analysis ofthe samples will automatically require reanalysis ofall
positive sample extracts analyzed before the failed end-of-shift continuing
calibration check.

10.3.6 Field Blanks - Each batch ofsamples usually contains a field blank sample of
uncontaminated soil, sediment or water that is to be fortified before analysis. In
addition to this field blank, a batch of samples may include a rinsate, which is a
portion ofthe solvent that was used to rinse sampling equipment. The rinsate is
analyzed to assure that the samples were not contaminated by the sampling
equipment.

10.3.6.1 .Fortified Field Blank - Weigh a 10 g portion or use I L (for aqueous
samples) of the specified field blank sample and add ImL ofthe
internal standard solution (Table 4). Extract by using the procedures
beginning in Secs. 8.4.5 or 8.4.6, as applicable. Add 20 J,lL ofthe
recovery standard solution (Sec. 8.6.3.6) and analyze a 2 J,lL aliquot
of the concentrated extract. Calculate the concentration of2,3,7,8-

.substituted PCDDslPCDFs and the percent recovery ofthe internal
standards. Extract and analyze a new simulated fortified field blank
whenever new lots of !lolvents or reagents are used for sample
extraction or for co~::~.r:· .; .romatographic procedures.

10.3.6.2 Rinsate Sample - The rinsate sample must be fortified like a regular
sample. Take a 100 mL portion of the sampling equipment rinse
solvent, filter (if necessary), and add ImL ofthe internal standard
solution (Table 4). Using a KD apparatus (or a vacuum concentrator),
concentrate to approximately 5 mL. Transfer the 5 mL concentrate
from the KD concentrator tube in 1 mL portions to a 1 mL minivial,
reducing the volume in the minivial as necessary with a gentle stream
ofdry nitrogen. Rinse the KD concentrator tube with two 0.5'mL
portions of hexane and transfer the rinses to the 1 mL minivial. Blow
down with dry nitrogen as necessary. Just before analysis, add 20 JlL
recovery standard solution (Table 4) and reduce the volume to its final
volume. No column chromatography is required. Analyze an aliquot
following the same procedures used to analyze samples. Report
percent recovery ofthe internal standard and the presence ofany
PCDDIPCDF compounds in Jlg/L ofrinsate solvent.

{f~- /'7A
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10.3.7 Duplicate Analyses - In each batch of samples, a sample may be specified for
duplicate analysis. If so, analyze a second 109 soil or sediment sample portion
or I L water sample (or an appropriate amount of the type of matrix under
consideration). The results of the laboratory duplicates (percent recovery and
concentrations of2,3,7,8-substituted PCDDIPCDF compounds) should agree
within 25 percent relative difference.

10.3.8 Matrix Spike and Matrix Spike Duplicate - Add an appropriate volume of the
matrix spike fortification solution (Sec. 7.9) and of the sample fortification
solution (Sec. 7.7), adjusting the fortification level as specified in Table 1 under
IS Spiking Levels, to a specified sample. Analyze the MS and MSD samples as
described in Sec. 8.11. The results obtained from the MS and MSD samples
(concentrations of2,3,7,8-substituted PCDDslPCDFs) should agree within 20
percent relative difference.

••

10.4 Percent Recovery of the Internal Standards - For each sample, method blank and rinsate,
calculate the percent recovery. The percent recovery should be between 40 percent and
135 percent for all2,3,7,8-substituted internal standards.

10.4.1 A low or high percent recovery for a blank does not require discarding the
analytical data but it may indicate a potential problem with future analytical data.

Identification Criteria - If anyone ofthe identification criteria appearing in Sec. 8.11 is
not met for an homologous series, it is reported that the sample does not contain
unlabeled 2,3,7,8-substituted PCDDIPCDF isomers for that homologous series at the
calculated detection limit (Sec. 9.3.2).

10.5

10.5.1 If the first initial identification criteria (Secs. 8.12.1 through ~.12.1.3 are met, but
the criteria appearing in Sec. 8.12.3 are not met, that sample is presumed to
contain interfering contaminants. This must be noted on the analytical report
form and the sample should be rerun or the extract reanalyzed.

10.6 Unused portions of samples and sample extracts must be preserved for six months after
sample receipt to allow further analyses.

11.0 WASTE DISPOSAL. All samples are disposed of in accordance with the LaboratOlY Waste
Disposal SOP.

12.0 METHOD PERFORMANCE. Method performance data are currently not available.

13.0 REFERENCES

13.1 "Method 8290: The Analysis ofPolychlorinated Dibenzodioxins (PCDDs) aDd
Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas ChromatographylHigh- •
Resolution Mass Spectrometry (HRGClHRMS)", Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods, EPA SOW SW-846 Update II, Scptembcc 199'4.
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13.2 "Method 1613: Tetra- Through Octa- Chlorinated Dioxins and Furans by Isotope
Dilution HRGCIHRMS", US EPA. Revision A, April 1990.

13.3 "Method 1613: Tetra- Through Octa-Chlorinated Dioxins and Furans by Isotope
Dilution HRGCIHRMS", US EPA. Revision B, October 1994.

14.0 DEFINITIONS

14.1 Analyte: A CDD or CDF tested for by this method, listed in Table 3.

14.2 Calibration standard: A solution prepared from a secondary standard and/or stock
solutions and used to calibrate the response ofthe instrument
with respect to analyte concentration.

14.3 Continuing calibration: ....The mid-point calibration standard (HRCC-3) that is used to
standard verify calibration. See Table 5.

14.4 CDD: Chlorinated Dibenzo-p-Dioxin. The isomers and congeners of
tetra-through oeta-chlorodibenzo-p-dioxin.

14.5 CDF: Chlorinated Dibenzofuran. The isomers and congeners of
tetra-through oeta-chlorodibenzofuran.

14.6 Estimated Detection Limit (EDL): The concentration ofan analyte required to produce a
signal with peak height ofat least 2.5 times the background
signal level. The EDL is calculated for each 2,3,7,8
substituted isomer for which the response of the quantitation
and confirmation ions is less than 2.5 times the background
level.

14.7 Estimated Maximum Possible Concentration (EMPC): The concentration ofa given
anal:re :ha: would produce a signal with a {;:ven peak area.
The EMPC is calculated for 2,3,7,8-substituted isomers for
which the quantitation and/or the confirmation ion(s) has
signal-to-noise in excess of2.5 but does not meet identification
criteria.

14.8 Field blank: An aliquot of reagent water or other reference matrix that is
placed in a sample container in the laboratory or the fiel~ and
treated as a sample in all respects, including exposure to
sampling site conditions, storage, preservation, and all
analytical procedures. The purpose ofthe field blank is to
determine ifthe field or sample transporting procedures and
environments have contaminated the sample.

14.9 Homologue: A member or members ofa particular homologous series that
has the same molecular weight but not necessarily the same
structural arrangement.

t/J -flY



O-Series: SWL-OD-205Southwest Laboratory of Oklahoma, Inc.
Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated

_D.,..ib_e_n_z....ofi"...u_r_an..,.s_b.,.:y:...-HR_G_C_/HRM-,...__S.,.:(1\_I_e_th_o_d_8_2_9_0,:..> R_e_v._N_o_._:_4._0.:.-_1_0_/O_l_/9_7_ •

14.10 Homologous Series: A series of organic compounds in which each seccessive
member has one more atom or group ofatoms than the
preceding member.

14.11 HRCC-l, HRCC-2, HRCC-3,: See Calibration standards and Table 5.
HRCC-4, HRCC-5

14.12 Initial Calibration: Analysis ofanalytical standards for a series ofdifferent
specified concentrations. The initial calibration is used to
define the linearity and dynamic range ofthe response of the
mass spectrometer to the target compounds.

14.13 Internal Standards: .Isotopically labeled standards used to determine exact retention
times ofunlabeled analytes.

14.14 Isomer: Chemical compounds that contain the same number ofatoms
of the same elements, but differ in structural arrangement and
properties.

14.15 Matrix: The predominant material that comprises the sample to be
analyzed. Matrix is not synonymous with phase.

14.16 Method blank: An analytical control consisting ofall reagents, internal •
standards and recovery standards that is carried through the
entire analytical procedure. The method blank is used to
define the level of laboratory background contamination.

14.17 Recovery: A detennination of the acuracy of the analytical procedure
made by comparing measured values for a fonified (spiked)
sample against the known spike values.

14.18 Recc':~ry Standards: 13C12-1,2,3,4-TCDD and 13CI2-1,2,3,7,8,9-HxCDD aT:::

added to every blank, quality control sample, and sample
extract aliquot just prior to analysis and are present in all
solutions except the internal standard solutions. Recovery
standards are used to measure the recovery of the internal
standards.

14.19 Relative Response Factor (RRF) - The ration ofthe response ofthe mass spectrometer to
a know amount ofan analyte relative to that ofa known
amount ofan internal standard as measured in the initial and
continuing calibrations. The RRF is used to determine
instrument performance and is used in the quantitation
calculations.

14.20 Resolution: The separation between peaks on a chromatogram, calculated
by dividing the height ofthe valley between the peak height of
the smaller peak being resolved, multiplied by 100. •

-.
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14.21 Selected Ion Monitoring (SIM) - A mass spectrometric technique whereby ions with
predetermined mass/charge ratios (m/z) are monitored.

14.22 Signal-To-Noise Ratio (SIN) - the ratio ofanalyte signal to random background signal.

15.0 ATIACHMENTS

15.1 Table 1 - Table 12

15.2 Figure 1 - Figure 4
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Table 1
Types of Matrices, Sample Sizes and 2,3,7,8-TCDD-Based Method

Calibration Limits (Parts Per Trillion)

------.._---------_ -- - _---- ---~---_._-_._-_ --
Soil . . Human
sediment Fly Fish Adipose Sludges, Still-

Water Paper Pu!p(b) Ash Tissue (c) Tissue Fuel Oil Bottom
------------._----_ ---_ - _-_ _ -----------------_._--
Lower MCL (a) 0.01 . 1.0 1.0 1.0 1.0 5.0 10
Upper MCL(a} 2 200 200 200 200 1000 2000
Weight (g) 1000 10 10 20 10 2 L
IS Spiking
Levels (ppt) 1 100 100 100 100 500 1000
Final Extr.
Vol. (uL) (d) 10-50 10-50 50 10-50 10-50 SO SO
--------------.--_........•.........._-...............---_...-------------- •(a) For other congeners multiply the values by 1 for TcDF/PeCDD/PeCDF, by

2.5 for HxCDD/HxCDF/HpCDD/HpCDF, and by 5 for OCDD/OCDF.
(bl S~mple dewatered according to Sec. 6.5.
f .\ One half of the extract from the 20 g sample is used for determination

of lipid content (Sec. 7.2.2).
luJ See Sec. 7.8.1, Note.

~: Cheoical react~. :esidu65 are treated as still ~J~tcms if their
appearances so suggest.

•
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Table 2
Reference Compounds for Quantitation of Native

And Labeled PCDDs and PCDFs

CompouDd RefercDce

Number Type . . Namc Compouud

1_._NAT__ __2.3.7.8·TCDD._. 18

2 NAT 1.2.3.7.S·PcCDD 19

3~_NAT _ 1.2.3.4.7.8.HxCDD_ 20

4__.NAT__ .... 1.2.3.6.7.8.HxCDD_._.... 20

5 NAT. 1.2.3.7.8.9·HxCDD__ _ 20

6 o:-._NAT _.. .__.1,2.3.4.6.7.S.HpCDD__ .21

7.__NAT . .OCDD._ 22

8_ NAT ..__..._2.3.7.8·TCDF._ . 23

9_.....__NAT _. ._.__._.1.2.3.7.8-PcCDF ...__ _ 14

10 NAT .. 2.3.4.7.8·PcCDF... _24

11. NAT ..... _1.2.3.4.7.8-HxCDF__ 25

12 .. NAT _ 1.2.3.6.7.8.HxCDF__ 25

13 ..__NAT __ 1.2.3.7.8.9-HxCDF-=-_ 25

14_ NAT. 2.J.4.6.7.8·HxCDF_. 25

15_._NAT_ 1.2.3.4.6.7.8.HpCDF_ 26

16 NAT .1.2.3.4.7.8.9·HpCDF._ _26

17.. NAT .._.__.. ._._..OCDF ...._.._ . .22

18__1S_ 13C.2.3.7.8.TCDD._ 27

19 IS 13C·I.2.3.7.8.PcCDD___ 27

20 IS _ .. I3C·t.2,3.1::.7.1t·!txCDD 21

21 IS _13C.l.1,:) •.i.l....hpCDD 2&

22 IS 13C.OCDD , 21

23 IS IJC.2.J.7.8-TCDF. 27

24 IS 13C·l.2.3.7.8-PeCDF 27

25 IS 13C.l.2.3.4.7.S.Hx.CDF 21

26 _ IS IJC.I.2.3.4.6.7.S.HpCDF. 21

27 RS IJC-l,2.3.4-TCDD

21 RS 13C-l.2.3.7•••9.HxCDD

29__CIUP _..._.... 37Cl.l.2.3.7.I-TCDD..

•
NAT • Neva CotIIpolllld.s

IS - IIdaDaI SlID4ard (t.abclcd Colllpoallds)
ItS - Rmmry SCIIIIdInf
CII1P - ~p SlaDdad

C2-/lf

27



O-Series: SWL-OD-205Southwest Laboratory of Oklahoma, Inc.
. Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated

_D_ib_e_n_zo_fi_u_ra_n_s_b..;,y_HR__G_C_IHRM__S--..;....(M_et_h_od_82_9_0.;..) R_e_v_._N_o._:_4_.o_-_1_o_/o_1_19_7_:.

Table 3
The Fifteen 2,3,7,8-Substituted PCDD and PCDF Congeners

--_-/
~--------------------------------------------------------------------------

PCDD

2,3,7,8-TCDD(·)
~,2,3,7,8-PeCDDC*)

~,2,3,6,7,8-HxCDDC*)

~,2,3,4,7,8-HxCDD

~,2,3,7,B,9-HxCDDC+)

1, 2, 3 , 4 ,.6 , 7, 8- HpCDD (*)

PCDF

2,3,7,8-TCDF(*)
1,2,3,7,8-PeCDFC*)
2,3,4,7,8-PeCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,B,9-HxCDF
1,2,3,4,7,8-HxCDF(*)
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF(*)

C*) The 13C-labeled analogue is used as an internal standard.
(+) The 13C-labeled analogue is used as a recovery standard.

•

•
OJ
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Table 4
Composition of the Sample Fortification and Recovery Standard Solutions

•

C12-2.J,7,S-TCDD
C12-2.J,7,S-TCDF
C12-1.2.J.4-TCDD

C12-1.2.3,7.S-PeCDD
C12-1.2.J.7.S-PcCDF

C12-1.2.3,6.7.8-HxCDD
C12-1.2.3.4,7,8-lh"CDF
C12-1,2,,3,7,8,9-HxCDD

C12-1,2;3,4.6,7.8-HpCDD
C12-1.2.3.4.6.7,S-HpCDF

C12-ocDD

Sample
FortificatioD

SolutioD
Concentration(1)

(pg/ftL)

Solvent: Nonanc
1.0
1.0

1.0
1.0

2.S
2.S
S.O

Recovery
. Standard

Solution
ConcentratioD(2)

(pwflU
Solvent: Nonane

so

so

•

T1tct: JO!llt;Oru sJtDrJdhe trUJtk~ e\V)' Jay 6«fZIlSt: oftM pcm;biliry ofabsorplive /ossu to gloszworc.

(1) Add I mL ofthis so/Ullon to SlImP" "fore a:traaIon
(1) Add20 uL ofthu SO/IlI;OIt 10 dry atrOCL

Page4hf!6
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Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated

_D_i_be_n_z_o_fu_r_a_ns.....,.:by:.-HR_G_C_IHRMS__(M:-e_t_ho_d_82_9_0..;.,) R_e_vo_N_o_o_:_4_'0_-_1_0_/o_1_/9_7_ •

Table 5
Concentrations ofSolutions Containing Labeled and Unlabeled

PCnDs and PCDFs Calibration and Verification Solutions
Ver (a)

HRCCS HRCC4 HRCC3 HRCC2 HRCCI
Compound (ne/mL) (ne/mL) (ne/mL) (ne/mL) (ne/mL)

Native CDDs and CDFs
2,3,7,8-TCDD 200 50 10 2.5 1
2,3,7,8-TCDF 200 50 10 2.5 1

1,2,3,7,8-PeCDD 500 125 25 6.25 2.5
1,2,3,7,8-PeCDF 500 125 25 6.25 2.5
2,3,4.7,8-PeCDF 500 125 25 6.25 2.5

1,2,3.4.7.8-lixCDD 500 125 25 6.25 2.5
1.2,3,6,7.8-lixCDD 500 125 25 6.25 2.5
1,2,3,7,8,9-fLxCDD 500 125 25 6.25 2.5
1,2.3.4.7,8-lixCDF 500 125 25 6.25 2.5
1.2,3,6,7,8-lixCDF 500 125 25 6.25 2.5
1,23,7,8.9-lixCDF 500 125 25 6.25 2.5
2,34,6.7.8-lixCDF 500 125 25 6.25 2.5

1.2.3,4,6.7,8-fioCDD 500 125 25 6.25 2.5
1,2,3.4.6,7.8-fipCDF 500 125 25 6.25 2.5
1,23 47.8,9-fipCDF 500 125 25 - 6.25 2.5

aCDD 1000 250 50 12.5 5
aCDF 1000 250 50 12.5 5

Internal Standards
I~C12-2.3.7.8-TCDD 50 SO 50 50 SO
IJC12-2.3.7.8-TCDF 50 SO 50 SO 50
IJC12-1.2.3.7,8-PeCDD 50 50 50 50 50
IJC1,-1.2.3.7.8-PeCDF SO 50 50 50 SO
'~CI ,-1.2.3.6.7.8-HxCDD 125 125 125 125 125
IJC12-1.2.3,4 78-HxCDF 125 125 125 125 125
'~Cl,-1.2.3,4.6 7,8-fioCDD 125 125 12.5 125 125
IJCn-1 2,3 4.67 8-fioCDF 125 125 125 125 125
I JC12-OCDD 250 250 250 250 250
Recoverv Standard
IJC12-1 2.3.4-TCDD (b) 50 50 SO 50 SO
1JC,,-1,2,3,7.8,9-lixCDD (el 125 125 125 125 125

(a) Calibration verification (VER) solution.

(b) Used for recovery detenninations ofTCDD, TCDF, PeCDD and PeCDF internal
standards.

(c) Used for recovery detenninations ofHxCDD, HxCDF, HpCDD. HpCDF and OCDD
internal standards.

•

•





Southwest Laboratory of Oklahoma, Inc.
Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated
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O-Series: SWL-OD-205

Rev. No.: 4.0 - 10/01197 •Table 6 (Continued)
Descriptors, mlz Types, and Elemental Compositions of the CDDs and CDFs(l)

Descriptor Accarate mJz Elemental Primary
Number mlz'l) Type Composition Compound() mfr.!

5 .441.7428 M+2 Cn 35CI1 J1CI 0 OCDF YES
442..9728 LOCK CIO f1'J PfK
443.7399 M+4 CI2 J5C" JICI2 0 ·OCDf
457.7377 M+2 . CI2 J5C," JICI 02 OCDD YES
459.7341 MH CI2 J5C,ti JICh 02 OCDD
469.7n9 M+2 IJCI2 "SCI1 JICI 02 OCDD(4) YES
471.7750 M+4 IJCI2 JSC" JICI1 01 OCDD(4)

513.6n5 M+4 CI2 J5C,. JJCh 0 DCDPE

(J) From &/uen&c j ..

(2) Nuclidic mimes 1JUd:
H - 1.007825 C - 12.00000 I3C - 13.003355 F - 18.9984
o - lS.994915 HCI • 34.968853 3'JCI • 36.965903

ChloriDattd dlbcnzo-p-dloxw:
TCDD - Tetraehlorodibcnzo-p-dloxin
PcCDD - Pcatachlorodibenzo.p-dloxin
HxCDD - Hcxachlorodibcnzo-p-dloxin
HpCDD- Hcptachlorodibenzo.p-dioxin
OCDD - Octachlorodibcnzo-p-dioxin

ChIOl'iDatcd dlbcaz.oCurans
TCOF - Tetrachlorodiben:z.ofuran
PeCOF - Pcntad1l0r0dibcnzofurm
HxCDF - HeDChlorodibenz.ofuran
HpCOF~ Hc~chl~rodibcoz.ofurm

Chlorinated dlphen)'1 ethen
HltCDPE - Hc:x.achlorodiphcn)'1 ether'
HpCDPE- Hcpw:hlorodiphcnyl ether
OCDPE - Octachlorocfiphenyl ether
NCDPE • Nonachlorodiphcnyl ether
DCDPE - Dechachlorodiphcnyl ether

Lock m:1SJ aod QC"compouad
PFK - Pcrfluorokerosenc

•
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Table 7
Theoretical Ion Abundance Ratios and Control Limits

•

•

~O. of ~s
Chlorine Formic!: Theorcti~1 .
Atoms Ratio Ratio

4\~1 M/M+2 0.77

5 M+21M+4 1~5

6 M+2/M+4 1.24
6~) M/M+2 O~I

7 M+2/MH 1.05
7(4) M/M+2 0,44

8 M+21M+4 0.89
(I) Repres.nt *1.5" wintJOWI DrOIInd 1M IhuJretiCDl ion'GblllJ(/Qn&c 'alios.

(1) Dou not apply 10 J7Clr 1.J.7.8.TCDD (cleanup SItrndartl).

(J) Uw/or JJC.HzC1JFonJy.
(~) Uud/or JJC.HpCDFon1>'.

Control LImits (1) .

LOwer Upper
0.65 0.89
1.32 1.78

1.05 1.43
0.43 0~9

0.11 1.20
0.37 O~I

0.76 1.02
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O-Series: SWL-OD-205

Rev. No.: 4.0 - 10/01197 •Table 8
Isomers of Chlorinated Dioxins and Furans as a Function of the Number of Chlorine Atoms

Number of
Chlorine
Atoms

Number of
Dioxin
Isomers.

Number of
2,3,7,8
Isomers

Number of
Furan
Isomers

Number of
2,3,7,8
Isomers4 ~ -------------------

1 2 4
2 10 16

3 14 28
4 22 1 38 1
5 14 1 28 2
6. 10 3 16 4
7 2 1 4 2
8 1 1 1 1

-------------------------------------------------------------------------
Total 75 7 135 10

--------------------------------------------------------------------------

•

•
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Table 9
Relative Response Factor [RF (Number») Attributions

-------------------------------------------------------------~------------
Number specific Congener Name

--------------------------------------
------~------------------;:;:;:;:~~D (and total TCDDs) ,

2 2,3,7,S-TCDF (and total TCDFs)
3 1,2,3,7,S-PeCDD (and total PeCDDp)
4 1,2,3,7,S-PeCDF
5 2,3,4,7,B-PeCDF
6 1,2,3,4,7,S-HxCDD
7 1,2,3,6,7,S-HxCDD
S 1,2,3,7,S,9-HxCDD
9 1,2,3,4,7,S-HxCDF

10 1,2,3,6,7,S-HxCDF
11 1,2,3,7,B,9-HxCDF
12 2,3,4,6,7,S-HxCDF
13 1,2,3,4,6,7,B-HpCOO'(and total HpCDDs)
14 1,2,3,4,6,7,B-HpCDF
15 1,2,3,4,7,S,9-HpCOF
16 OCOD
17 OCDF
1S (13)C12-2,3,7,B-TCDD
19 (13)C12-2,3,7,B-TCDF
20 (13)C12-1,2,3,7,8-PeCDO
21 (1J)C12-1,2,3,7,8-PeCDF
22 (13)Cl2-1,2,3,6,7,B-HxCDD
23 (13)C12-1,2,3,4,7,B-HxCDF
24 (13)C12-1,2,3,4,6,7,S-HpCDD
25 (13)C12-1,2,3,4,6,7,S-HpCDF
26 (13)C12-0CDD
27 Total PeCDFs
28 Total HxCDFs
29 Total HxCDDs
30 Total HpCDFs

---------------~-------------------------------------- --------------------

.' :



Table 10

2,3,7,8-TCDD Toxicity Equivalency Factors (TEFS) for the Polychlorinated

Dibenzodioxins and Dibenzofurans

Southwest Laboratory of Oklahoma, Inc.

Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated

Dibenzofurans by HRGCIHRMS (Method 8290) .

O-Series: SWL-OD-20S

Rev. No.: 4.0 - 10/01197 •
------------------------------------------------------------------------

Number Compound (s) TEF (a)

---------------------------------------------------------------------------

-------------------------------------
-------~------------------------------

(a) Taken from "Interim Procedures'for Estimating Risks Associated with

Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and

-Dibenzofurans (CDDs and CDFs) and 1989 Update", (EPA!62S!3-89/01.6,

March 19a9) . .

1.
2
3
4
5
6
7

a
9

10
11.
12
13
14
15
1.6
1.7

2,3,7,a-TCDD
1.,2,3,7,a-PeCDD
1.,2,3,6,7,a-HxCDD
1.,2,3,7,a,9-HxCDD
1.,2,3,4,7,a-HxCDD
1.,2,3,4,6,7,a-HpCDD
1.,2,3,4,6,7,a,9-0CDD

2,3,7,a-TCDF
1.,2,3,7,a-PeCDF
2,3,4,7,a-PeCDF
1,~,3,6,7,a-HxCDF

1.,2,3,7,a,9-HxCDF
1,2,3,4,7,a-HxCDF
2,3,4,6,7,a-HxCDF
1,2,3,4,6,7,a-HpCDF
1.,2,3,4,7,a,9-HpCDF
1.,2,3,4,6,7,a,9-0CDF

1..00
0.50
0.1.0
0.1.0
0.1.0
0.01.
0.001

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01.
0.01
0~001

•
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Table 11
Analyte Relative Retention Time Reference Attributions

Analyte Analvte RRT Reference
2,3,7,8-TCDD 13C-2,3,7,8-TCDD
2,3,7,8-TCDF lJC-2,3,7,8-TCDF

1,2,3,7,8-PeCDD TIC-l,2.3.7,8-PeCDD
1,2,3,7,8-PeCDF lJC-l,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF 13C-l,2,3,7,8-PeCDF

1,2,3,4,7,8-fixCDD .1~C-l,2,3,6,7,8-fixCDD

1,2,3,6,7,8-fixCDD IJC-l,2,3,6,7,8-fixCDD
1,2,3,7,8,9-fixCDD lJC-l,2,3,6,7,8-fixCDD
1,2,3,4,7,8-fixCDF .. lJC-l,2,3,4,7,8-fixCDF
1,2,3,6,7,8-fixCDF 13C-l,2,3,4,7,8-fixCDF
1,2,3,7,8,9-fixCDF lJC_l ,2,3,4,7,8-fixCDF
2,3 4 6,7,8-fixCDF 13C_l ,2,3,4,7,8-fixCDF

1,2,3,4,6,7,8-IioCDD IJC-l,2,3,4,6,7,8-IioCDD
1,2,3,4,6,7,8-IioCDF IJC-l,2,3,4.6,7.8-IioCDF
1,2,3,4,7,8,9-IioC:DF 13C-l,2,3,4,6,7,8-IioCDF

aCDD TIC-OeDD
aCDF lJC-OCDD



Table 12

PCDD and PCDF Congeners Present in the GC Performance Evaluation Solution

And Used for Defining the Homologous GC Retention Time Windows on a 60M DB-5 Column

Southwest Laboratory of Oklahoma, Inc.

Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated

"Dibenzofurans by HRGCIHRMS (Method 8290)

O-Series: SWL-OD-205

Rev. No.: 4.0 - 10/01/97 •

6

-------------------------------------
-----------;~;-;~;i~i~~;i-i;~;;;----- PCDF Positional Isomer

------------------------
Woo of ---------------L;;~--- First Last

Chlorine First Eluter Eluter
Atoms Eluter Eluter ~------

--------------------------i-;7;~;----- 1,3,6,8 1;2,8,9

:Ca) ~:~::::,8/ 1:2:3:8~9 1,3,4,6,8 1,2,3,8,9

1.2.4,7,9 2 3 4 ~ 8 1 2 3 4 8 9
9/ 1 2 3 4 6 7 1 g, , , , , ,

1,2,4,6,7, , , , , , , , , ,

1,2,4,6,8,9 2 3 4 ~ 7 8 1 2 3 4 7 8 9
7 1 2 3 4 6 7 9 1,2,3,4,6,7,8 1", ,g, , , , , , , '8 9

8 ' , , , " 1,2,3,4,6,~:~:~ ::::~:~:~:~:_:_

(;)--i~-;ddi~i~~-~~-~h;;;-~~~-;~~-isomers, the 1,2,3,4-,1,2,3,7-,

1" 2 3 8 2 3 7 8- (13)C12-2,3,7,8-, and 1,2,3,9-TCDD isomers must
, , , -, f" , 1 ti

also be present as a check of column reso u on.

•

•
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Table 13
Matrix Spike Fortification Solution

O-Series: SWL-OD-205

Rev. No.: 4.0 - 10/01197

•

•

ANALYTE SPIKE ADDED (PG)

2378-TCDD 200
12378-PeCDD 500
123478-HxCDD 500
123678-HxCDD 500
123789-HxCDD 500
1234678-HpCDD 500
OCDD 1000
2378-TCDF 200
12378-PeCDF 500
23478-PeCDF 500
123478-HxCDF 500
123678-HxCDF 500
123789-HxCDF 500
234678-HxCDF 500
1234678-HoCDF 50Q
1234789-HoCDF 500
OCDF 1000

..,
I
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dard

H

ards
dic extraction.

Complex
Waste

Sample

( 1)Add Internal Stand .
(2)Perfonn matrix-spec

Sample
Extract

(1 )Wash with conc. H2S
(2)Wash with 5% NaCl
(3)Wash with 20% KO
(4)Wash with 5% NaCl
(S)Dry extract
(6)Solvcnt exchange
(7)Silica Gel column
(8)Alumina column
(9) Added cleanup stan

60%~CI/bexane
fnctiOD

(l )Conccntrate eluate
(2)Perform carbon column cleanup.
3)Add rccove~ stan~~,.L~~byGOMS

Figure 1
Flow Chart for Sample Extraction and Oeanup as Used for the

Analysis of PCDns and PCDFs in Complex Waste Samples •
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, Figure 2
penD Isomers in the Window Derming Mix
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Figure 2 (Continued)
PCDF Isomen in the Window Defining Mix
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Figure 3
Signal to Noise Measurement

SIN Ratio Determined by Data System
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• 1.0 SCOPE AND APPLICATION

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

1.1 Method 8270C (GCIMS full scan mode) is used to detennine the concentration of various
organic compounds in extracts prepared from all types of solid waste matrices, soils, oils,
and ground/waste waters.

This method is used to quantitate organic samples that are soluble in methylene chloride
and are capable of being eluted without derivatization as sharp peaks from a gas
chromatographic fused-silica column (Restek XTI-5 or equivalent.)

1.2 Practical Quantitation Limits (PQL) for water analytes urider this method have a typical
range of 10 ugIL to 50 ugIL, and for solids 330 uglKg to 1600 uglKg. These limits are
highly matrix dependent and PQLs are proportionately higher for sample extracts that
require cleanup or dilutions to avoid saturation of the detector. A list of the nonnal PQLs
and compounds performed by this method is given in Table 10.

2.0 METHOD SUMMARY

Method - This SOP (SWL-OS-500) is based on SW846-8270C, Revision 3, 1997, and
has been written into a procedure for Southwest Laboratory of Oklahoma, Inc. This SOP
is used for analyses of the following SWLO Test Codes: MS500, MS510, MS530,
MS540,MS550,MS599,MS505,MS507. .

2.1

2.2 Procedure - A measured volume ofaqueous liquid or weight of solid sample is
extracted with methylene chloride. For water samples the pH is adjusted if needed to
greater than 11 for the initial extraction process; and then again at less than 2. The
methylene 'chloride extract is dried and concentrated to a volume of 1.0 mL. For soil
samples, the sample is dried with sodium sulfate and then sonicated with a 50-50 acetone
methylene chloride solvent and concentrated to a final extract of 1 mL. Chromatographic
conditions are described which permit the separation and measurement of the parameters
in the extract. Qualitative identification is perfonned using the retention time and the
relative abundance of one to three characteristic ions. Quantitative analysis is perfonned
by 5-point calibration and continuing calibration checks.

2.3 Extraction QC - With each batch of20 samples or less, a blank, a laboratory control
spike and a matrix/matrix spike duplicate (if sufficient sample is sent) must be prepared
and analyzed.

•

3.0 HEALTH AND SAFETY

•
3.1 All samples ~nd standards received by the laboratory should be considered hazardous;

thus extreme care must be taken when handling. Care should be taken to ensure exposure
by contact or inhalation is limited. All samples are to be handled in accordance with the
laboratory's Safety SOP, and Hazardous Waste SOP.

3.1.1 Safety glasses and gloves (Laytex Powder Free) and lab coats should be utilized
when prepping samples for analysis.

Typesl LLR Page 1 of 42



3.1.2 Fume Hoods, and/or respirators with organic vapor cartridges should be used for
extremely loaded samples.

3.2 MSDS sheets are kept in the bench area for quick reference for all standards used in each
department.

- 3.3 Carbon Traps are to be on all Ge/MS instruments on the vent outlets to filter solvent and
sample vapors being discharged.

Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Containers

5.0 INTERFERENCE AND POTENTIAL PROBLEMS - Interference and Potential Problems
may be caused from the following:

5.1 Phthalate contamination from improper use of or type ofgloves and other plastics.

5.2 Matrix contamination from high levels of non-target compounds found in sample.

5.3 Power spikes or surges from the electrical supply to the instrument

4.2

5.4

4.1.1- All samples are received from the extractions department in 1, 5, lOmL
Borosilicate glass vials with black phenolic caps and Teflon lined septa.

4.1.2 All samples received by the extraction department are grouped in episodes and
kept in sample vial file boxes.

4.1.3 An aliquot of each sample is transferred to a 1.8mL glass crimp top vial with a
250uL insert and sealed with an aluminum/Teflon/rubber septa cap for analysis.

Handling and Storage

4.2.1 . The extraction personnel delivering the samples with extraction logs (Attachment
4) log all samples and QC in the Extract Receipt Log Attachment (see Attachment
5). .

4.2.2 Once received from extractions the samples and QC are then logged in and
checked off the extract receipt log by the GC/MS sample custodian.

4.2.3 All samples and QC are then placed in vial files in nur:nerical order by episode and
sample number, and stored in a refrigeration unit that is monitored daily with a
NIST calibrated mercury thermometer and kept between 1°C to 4.4°C.

4.2.4 All standards used for analysis are received, handled and stored in accordance to
the Laboratory's Standards SOP and Chemical Hygiene Plan.

Dirty syringe on autosampler. Syringe should be checked daily for signs ofwear.

•

•
.r~l LLR

5.5 Dirty, contaminated, or empty wash vials on autosampler.
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.5.5.1 Wash vials should be rinsed and refilled daily with clean solvent.

5.5.2 Wash solvent waste vials should be emptied daily

5.6 Insufficient disk space on data system.

5.7 Improper capping of sample vials may cause evaporation of sample.

5.8 Failure of refrigeration units.

•
Southwest Laboratory of Oklahoma, Inc. . i"','
Analysis of Semivolatile Organics by SW846-8270C

SWL-OS-500
Rev. No.:.4.2 - 01/19/98

6.0 EQUIPMENT/APPARATUS

6.1 The GClMass Spectrometer (HP 5970, 71, 72, or 73, or equivalent, Quadropole MS) is
capable of scanning from 35 to 500 amu every I second or less, utilizing 70 volts
(nominal) electron energy in the electron impact ionization mode and producing a mass
spectrum which meets all required criteria when 50ng of decafluorotriphenylphosphine
(DFTPP) is injected through the GC inlet.

6.2 HP 5890 and HP 5890 Series II gas chromatographs in conjunction with the above
mentioned GClMass Spectrometer.

Injector Temperature
Transfer Line Temperature
Source Temperature

•
• The recommended GC operating conditions to be used are as follows:

Initial Column Temperature Hold 40°C for I minute
Column Temperature Program 18°C/min. to 100°C

15°C/min. to 325°C
Hold 2.5 min.
40°C/min. to 350°C
280°C
280°C
According to manufacturer's spec's.

NOTE: These conditions will vary depending on column and instrument.

6.3 HP7673 autosamplers .with 100 vial capacity used for sample introduction into the
HP58901HP5970, 71, 72, 73 system.

6.4 Column - 30m x 0.25mm ill (or 0.32mm) bonded-phase silicone coated fused silica
capillary column (Restek XTI-5 or equivalent.) A film thickness of0.25 microns is used.
A film thickness of 1.0 microns is recommended if a large loading capacity is needed.

6.5 Personal Computers equipped with ChemStation Software (HPChem) for the aquisition
of sample data.

•
6.6

6.7

Computers equipped with Target Version 3.0 software for the processing and review of
acquired data.

HP LaserJet 3SIW4S 1 printers for data hardcopies.

TypISt LLR Page 3 0(42
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7.0 REAGENTS

SWL-OS-500
Rev., No.:' 4.2 - 01119/98

•
7.1 Methylene Chloride - HPLC or Pesticide grade

7.1.1 Samples brought to final volume in Methylene Chloride for semi-volatile analysis.

7.1.2 Used as dilution solvent when dilutions are required on a sample.

7.1.3 Main solvent used in calibration standards and internal standard.

7.2 Initial Calibration Standards (See Table 11) - EPA traceable standards. AIl standards
stored in original containers under temperature requirements as dictated by manufacture,
(ambient or refrigerate). Once opened all standards are placed in amber borosilicate glass

. vials sealed with Teflon lined caps, and stored at -10°C to -20°C. AIl standards prepared
in accordance with the Laboratory's Standards Preparation SOP.

NOTE: Equivalent EPA traceable standard by other manufacturers may be substituted.

7.2.1 S.V. Calibration Mix #1 (Restek)

7.2.2 S. V. Calibration Mix #2 (Restek)

7.2.3 S. Y. Calibration Mix #3 (Restek) •7.2.4 S.Y. Calibration Mix #4 (Restek)

7.2.5 S.V. Calibration Mix #5 (Restek)

7.2.6 S.V. Calibration Mix #7 (Restek)

7.2.7 Acid Surrogate Mix (Restek)

7.2.8 BaselNeutral Surrogate Mix (Restek)

7.2.9 Benzidines Mix (NSI)

7.2.10 Benzoic Acid (NSI)

7.2.11 Pyridine Stock (Chern. Service)

7.2.12 2,3,4,6-Tetrachlorophenol Stock (Chern. Service)

7.2.13 1,2,4,5-Tetrachlorobenzine Stock (Chern. Service)

7.2.16 I-Methyl Naphthalene Stock (Chern. Service)

7.2.17 (DFTPP) Decafluorotriphenylphosphine (protocol)

NOTE: Individual compound stock standards prepared from NEAT. (Table 12)

T)'PISl Li.R -

7.2.14 Aniline Stock

7.2.15 Azobenzene Stock

(Chern. Service)

(Chern. Service)

Page 4 of42
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• 7.3

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

Internal Standard Mix - S.V. CLP Internal Standard Mix (Absolute) (See Table 11).

7.3.1 Consisting of 1,4-Dichlorobenzene-d4, Naphthalene-dg, Acenaphthene-d 1o,

Phenanthrene-d lO, Chrysene-d I2, Perylene-d I2.

7.3.2 Stored at -lOoC to -20°C in amber glass vials with Teflon lined caps.

7.3.3 Internal standard diluted to a concentration of lOOOug/ml in methylene chloride is
added to all samples and at 40uL per Iml of sample extract to give a concentration
of40ng/ul for each 1ml sample.

7.4 Ultra high purity helium used as a carrier gas to all instruments

8.0 PROCEDURE

8.1 Daily procedure

8.1.1 Check gas cylinders in the beginning of the day to ensure proper pressure and
adequate abundance ofgas

Check refrigerator/freezer unit where samples and standards are stored.

•

• 8.1.2

8.1.1.1

8.1.1.2

8.1.2.1

Change gas cylinder if amount falls below 500psi.

• Check each instrument assigned to cylinder to be changed and
make sur~ all of the GC ovens are al ambient temp (40-50°C), and
no instruments are in the middle ofanalysis.

• Place full cylinder next to empty one in as close proximity to
where it will stay as possible.

• Make sure empty cylinder being removed has the valve completely
shut off.

• With large crescent wrench unscrew regulator from cylinder as
quickly as possible and immediately place on full cylinder, tighten
and turn valve on. Open valve as far as it will go and back off If.
turn to prevent valve sticking. This procedure should be
completed as quickly as absolutely possible to minimize ambient
air entering the gas lines and to avoid total loss of gas pressure to
the instruments.

• Check fittings on regulator with snoop (soapy water) for air
tightness. If there is a leak at fitting the snoop will bubble, if this
occurs, check fitting and tighten or replace as necessary.

Log in cylinder pressure (pSI) on gas monitoring sheet.

Using an NIST Calibrated Mercury Thermometer check that the

TY?'St LLR Page 5 of 42
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8.1.2.2

temperatures are being held at 1°C to 4.4°C for the refrigerator and - •
10°C to -20°C for the freezer.

Log temperature for each in the Zone Calibration Check Refrigeration
Log Book to the nearest 0.5°C.

8.1.3 Set daily working standards to be used for the day out of freezer to wann to room
temperature before analysis.

8.1.4 Rinse and refill solvent vials used for sample preparation and dilutions. Empty
waste vials. These vials are kept at sample prep tables.

8.2 Analytical Procedure

8.2.1 Check instrumentation for any obvious problems (i.e., broken syringe, power
failure).

8.2.2 If samples analyzed the night before were dirty, set injection port and GC oven to
cool to do daily maintenance. Tum ofT injection port. Set oven to 30°C.

8.2.3 Briefly review the previous day's analyses by processing the samples in
accordance with the Target Processing GelMS SOP, check for any major system
problems (i.e., broken column, air leak, blown filament, etc.) and check to
confirm that the previous sequence has been completed. If problems exist, inform •
supervisor and consult for corrective action. If you are operating two instruments,
continue operating the functional instrument.

8.2.4 Perform daily maintenance on instrument injection port (Attachment 10) and
column. Care must be taken to not touch any parts with bare hands unless
absolutely unavoidable. Use tweezers for placement of new parts.

8.2.4.1

8.2.4.2

8.2.4.3

8.2.4.4

Before opening the closed injection port system make note of carrier
gas pressure on the HP5890GCIHP5970 MSD and the electronic
pressure controller (EPC) on HP58901HP59711HP5972 MSD. On the
HP5971172 make note of pressure at a given temp (i.e., 50°C ~ 7.7
pressure) and then set pressure to zero.

Change septa. Remove septum retainer nut and change out septa
using tweezers. Save old septa to plug disconnected column~ replace
septum retainer nut' finger tight. Do not over tighten, over tightening
puts too much pressure on septum and allows syringe needle to push
out chunks of the septum clogging the injection port liner and causing
a leak.

Loosen insert weldment assembly and remove injection port liner and
o-nng.

Disconnect column from injection port. Remove column nut and old
ferrule from column. Use old septum to plug ofT column, to avoid
excessive air being pulled through the system. •

rypcsl LLR . Page 6 of 42
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Re-install column to injection port. Place column nut back on column
and put tapered .4mm ID GraphitelVespel Ferrule on column, with
wide end of Ferrule fitting into column nut. Clip column. Ifdirty
samples were analyzed, 8-10 inches should be clipped offcolumn. If
clean samples were analyzed, clip 4-8 inches off. Extreme care must
be taken while clipping a column to ensure a flat, even cut on end of
column. Set column 4-5 mm above top ofFerrule and mark position
under column nut with white out. Screw column nut back up into
reducing nut on injection port, being careful to reset column
according to white out mark to ensure proper column height within
injection port liner.

8.2.4.5 Remove insulator cup and reducing nut from injection port. Discard
used seal and washer from inside reducing nut. Replace with cleaned
or new seal and washer. Use tweezers to handle, seals and washers.
Do no touch with hands. Rinse new seal and washer with methylene
chloride before placing back in reducing nut. Double check to make
sure washer is on the bottom of the reducing nut with the seal, tip
down, on top of washer. (Tip on seal should be down towards small
end of reducing nut). Replace reducing nut, tightening completely,
and replace insulating cup. Insulation inside insulating cup should be
intact and relatively snug around reducing nut.

8.2.4.6 Install new injection port liner into top of injection port, using
tweezers or forceps. Put a new o-ring around top of injection port

'liner. This can easily be done using two tweezers and pulling o-ring
around liner. Make sure o-ring is as flat as possible against the
injection port shell weldment. Tighten insert weldment assembly
back down onto shell weldment. Make sure insert weldment is
properly aligned with the tab in the back down in the large hole on
shell weldment and straight over the threads. Tighten completely.

8.2.4.7

-,
Southwest Laboratory of Oklahoma, Inc. ..",;.:
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•

•

8.2.4.8

'.

Gently tighten detector interface nut on detector end of column to
prevent air leak at this point. Do not over-tighten.

8.2.4.9 Once all maintenance is completed and returned to a closed system,
check carrier gas pressure on dial on HPS890fHP5970 (to make sure it
has returned to the same pressure as before daily maintenance), to
ensure no major obvious air leaks are occurring, and reset EPC
pressure on HP5890fHPS971/72 (i.e., SO°C oven temp = 7.7
pressure). IfEPC pressure does not stabilize at set point within a few
seconds there is probably a leak at some point where maintenance was
just completed.

8.2.4.10 Tum injection port temperature back on. Tum oven temperature to
ISO°C and let bake for 10 to 15 minutes. This will facilitate ridding
the instrument of any air/water within the system from the column
being open.

Typest LLR Page 70f42
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8.2.5

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

Prepare an aliquot ofDFTPP performance check solution (Table 13) and
continuing calibration standard (SSTD050, Table11) while instrument is baking
out. Also during this time check disk space on the chern station and the target
system to ensure adequate disk space to acquire data for a twelve hour time
period for all instruments on the data system.

•
8.2.5.1

8.2.5.2

8.2.5.3

In a 1.8mL clear glass crimp top vial with a 250uL glass insert add
approximately 30uL of 50ng DFTPP solution. 30uL should be
sufficient for several injections if needed. Do the same with the
current continuing calibration solution. Label vials with solution
name, solution lab ill number, (i.e., DFTPP 1-208-12; SSTD050 1
213-12).

Check disk space on chern station as follows:

• Double click Program Manager icon

• Double click Main icon in Program Manager dialog box

• Double click File Manager icon in main dialogue box

• Single click on C: drive

• Double click HPchem folder

• Double click on instrument number for one of the instruments on
data syst,em (i.e., 1=instrument A 2=instrument S)

• Single click on data folder branched under instrument number.
Read in lower left comer of dialogue box the number ofKB free
(i.e., C: 181,344 KB free, 322,760KB total)

Check disk space on target system as follows:

• Single click on hpterm icon on controller box on bottom of target
screen

• Type df -t in lower case letters in hpterm dialogue box at the $
prompt.

•

• Take note of number of blocks remaining for whichever disk your
data system is on (i.e., /disk, /disks)

• Data on Target system should be copied to data tapes at least every
10 days never delete data off of target system until it is confirmed
to be on tape and review and data package/forms are complete.

8.2.6 Inject 1uL of the 50ng DFTPP solution. •8.2.6.1 Fill in daily information in Run Logbook. (See Run LogBook SOP).

T'J'PISlllR Page 8 of 42
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• 8.2.6.2 Fill in information for DFTPP run.

• Analysts initials

• Client sample ill (DFTPP)

• Lab ill (1-208-12)

• File ill (a 9865)

.• Volume Injected (luL)

SWL..OS-SOO·
Rev. No.: 4.2 - 01/19/98

8.2.7 While DFTPP is running, begin reviewing previous day's analysis that was
previously processed in Section 8.2.3. (See Data Review SOP SWL-OS-I03
Rev.3). 'Check each sample analyzed for the following:

•

•

8.2.7.1

8.2.7.2

8.2.7.3

8.2.7.4

8.2.7.5

8.2.7.6.

Internal standards (istd.rp)

Surrogate/Spike recoveries (spike.rp) (See Table 2 for surrogate and
QC-Blue-Book for up to data spike recoveries.)

Linearity and saturated peaks (target.rp)

All samples within 12 hour clock
.

Major analytical problems with samples (i.e., run terminated early; air
leaks).

Note: Each of the above items may be checked by clicking on data
file number, section to be checked and then open view (i.e., chemlj
i/J970625A.D/JN425.dJISTD.RP) (Attachment II)

Remedial Action If Criteria Are Not Met

• Waters: Ifpeaks are saturated, the sample must be diluted to get
the highest-level target compounds within linear range and
reanalyzed.

• Soils: If peaks are saturated, the sample must be diluted to get the
highest-level target compounds within linear range. If a dilution
greater than 30 fold is required, then sample may need to be re
extracted as a medium level extract and reanalyzed. Consult
supervisor for instructions. (IS intensities should be at least 10%
or greater in the sample for correct dilution.)

• If any target analyte has a concentration above 1000ng on column,
then following sample must be checked for carry-over. (See Data
Review SOP).

• If sample is analyzed at medium level, laboratory control spike and
blank analyses must also be performed for that level.

Types!: LLR Page 9 0'42



• If surrogate recovery for semivolatiles in any sample is less than
10%, the sample must be re-extracted and reanalyzed. If two or
more acid surrogates or two or more base/neutral surrogates are
outside of QC limits in any sample, the sample must be re
extracted and re-analyzed. If one acid surrogate and/or one base
surrogate is outside of QC limits, and the recovery is greater than
10%. The data must be flagged and noted in clients narrative.

Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

SWL-OS-500
Rev. No.: 4.2 - 01119/98

•
NOTE: Clients QAP or QAPP must be followed, which in some
cases does not allow for any surrogates outside QC limits without
re-extracting.

No surrogates can be out ofQC limits for extraction blanks. Ifso,
all samples extracted with blanks that have surrogates out must be
re-extracted.Both sets of data will be reported if the re-extracts
are not completed within the required holding times (consult the
section supervisor).

• Extraction Blank Contamination: Extraction Blanks cannot have
target analytes of interest above the PQL. The only exceptions
could be the common laboratory contaminates of phthalate, which
could not be detected above 5 times the PQL. Anytime phthalate
is detected above the PQL the bla~ must be reanalyzed and •
verified by supervisor as usable.

NOTE: Clients QAP or QAPP must be followed, which in some
cases does not allow for any analytes to be above reporting levels.

When any other target analytes in blank are above PQL, all
associated samples containing these analytes must be re-extracted.
See supervisor for directions on any contaminated blanks.

NOTE: All Blank contamination must be reported.

• All samples that are re-extracted must be logged-in on the "Re
extract Tracking Sheet" (Attachment 1), and turned into the
Supervisor.

• If re-extraction is required for a sample, fill out a Non
Conformance Report (GA-I05-NCR-F Attachment 3). Include a
copy of the extraction sheet and a copy of spike report or tabular
report documenting why sample is being re-extracted. Non
Conformance Report must be signed by Organic Program
Manager/Supervisor/Group Leader prior to being submitted to
extractions department.

8.2.8 Note the following in the Run Log Book (Attachment 6) for each run analyzed: •

Typesl LLK.

8.2.8.1 Run time for each run made
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'.:\

8.2.8.4

8.2.8.3

8.2.8.5

8.2.8.2 Internal standards pass/fail (ex. 2L=2intstds.low)

Surrogate recoveries pass/fail (ex. 2H=2 surrogates high)

Compounds within linear range

Any comments pertinent to each particular sample (i.e., rerun,
dilution needed, re-extract needed, out of clock).

8.2.9 When the DFTPP run is complete, check to see if the tuning criteria has been met
(see Table I), and that all peaks in DFTPP solution are accounted for and less
than 20% 4,4-DDT breakdown is present (see Formula 9.6), or poor recovery of
pentachlorophenol, or tailing of benzidine (Attachment 7, 8, and 9). NOTE:
Benzidine and pentachlorophenol should be present at their normal responses, and
no peak tailing should be visible. If so, start the standard analysis, and print the
DFTPP report. Note in the Run Log Comment section that DFTPP passed. If
DFTPP does not pass, re-shoot DFTPP or tune the mass spec first, then shoot
DFTPP. If the tune does not pass after 3 attempts, consult your supeIVisor for
instruction.

- .' ·::~:~tt'·
...,;:; ..

Ii.: ,

.~.;~. ,~~.: ~
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•

•
8.2.10 Inject 1uL of the continuing calibration, or if an initial calibration is being

performed, set up a sequence for standards in the calibration. Start the sequence
running the continuing calibration and prep and load the remaining standards.

• Fill in Run Log Book with standard information

8.2.11 If the standard is a continuing calibration, not an initial calibration running, set out
3-5 samples (either samples requiring re-analysis, or samples being initially run)
to warm to room temperature. Add internal standards to samples if necessary
once all have warmed. Prepare an aliquot of each sample for injection.

NOTE: All vials for sample analysis must be labeled with entire lab id number
(i.e., 29859.02, BL0618WA-29859).

8.2.11.1

'.

Internal standards solution is added to each sample at 40ng/uL on
column. Add 40uL of the 1000ng/uL solution to each l.OmL extract
of sample to achieve the appropriate 40ng/uL concentrations.

8.2.12 When the continuing calibration has finished, check to see if the acceptance
criteria has been met (Table 8 & 9) and that the data system has correctly
identified all isomeric compounds (Tables 5 & 6). If so, load the 3-5 samples, and
start the sequence. If the standard does not pass, and if no major problems exist
(e.g., very low RFs for SPCCs <0.05, % Deviation> 20 for CCC etc.), rerun the
continuing calibration. If the second calibration does not pass, set up an initial
calibration sequence. All standards should be reviewed immediately after
analysis to make sure it passes before samples are analyzed. Submit for
secondary review after checking standard.

• Fill in Run Log Book with sample data for all samples set up in short
sequence.
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•8.2.13 While the short sequence of samples ( or initial calibration) is being analyzed,
continue reviewing previously processed data.

8.2.14 Print each sample as it is reviewed. Each sample is to be assembled in the
following order

8.2.14.1 Sample Report (CLP.RP) (Fonn 1 type report)

8.2.14.2 Surrogate/Spike Report (SPIKE.RP)

8.2.14.3 Internal Standard Report (ISTD.RP)

8.2.14.4 Total Ion Chromatogram

8.2.14.5 Target Quant. Report (TARGET.RP)

8.2.14.6 Manual Integration

8.2.14.7 Target Compound Spectra

8.2_.14.8 TIC Quant. Report (As required) (TICQUANT.RP)

8.2.14.9 TIC Spectra (As required)

8.2.15 Print a SAMPLE.XMAP for each episode ran during the 12-hour clock.

8.2.15.1 Highlight runs for each episode as follows:

• DFTPP - yellow

• Calibration - orange

• Samples -green

8.2.15.2 Write the following information on the upper right comer of
SAMPLE.XMAP:

• Client Name

• Episode Number

• Test Code

• Matrix

• Instrument ill

8.2.15.3 Double check all samples are within 12-hour clock on
SAMPLE.XMAP.

•

.'
. TYP"1 LLB .

8.2.15.4 If there is a problem with any runs, note in right margin what it is (ex.
2 internal stds low, 2 surrogates low, rerun @2x, re-extracting).
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8.2.15.5 Check that QC Group Ref # is the same for all: DFTPP, calibrations,
samples.

8.2.15.6 Check that all samples match the calibration number for the initial cal.
ref #

•

.',J __ •.... :'
, ~-. r

:'''. ,.
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•

~.

8.2.15.7' Use SAMPLE.X.MAP to double check client Ids, and Lab Ids.

8.2.15.8 Check lab Prep Batch for each episode.

8.2.15.9 Double check that correct method and sublist was used.

8.2.16 Upon completion of data review, determine the remaining samples to be. analyzed.
(Re-analysis or dilutions from reviewed data or new samples.)

8.2.16.1 Set samples out to warm to room temperature.

8.2.16.2 When samples have warmed to room temperature, add internal
standards, ifnot previously added, or do dilutions as necessary.

8.2.17 Add additional samples to be analyzed to short sequence already running.

8.2.18 After entire sequence has been typed in, pause the sequence between runs and
save the sequence on the chern station. Print a hard copy of the sequence to
check for correctness and proper vial placement. Restart sequence where it was
paused. Keep hard copy of sequence with Run LogBook.

8.2.19 Fill in the information for the additional samples in the run log book.

8.2.20 Complete Run Log Book for data previously processed by lining through and
initial and date any unused portions of the page and sign book.

8.2.21 For any corrections or errors made cross out error with a single line and initial and
date.

8.2.22 After each sample has been printed and put together as in Section 8.2.14 (but
entire episode is not complete), keep each sample for an episode together with the
SAMPLE.X.MAP for that clock.

8.2.22.1 Attach a note to each group of data stating why it is not complete and
what is remaining on it (ex. Rerun 29864.02 @ lOX, 29864.01 sent
for re-extract, 29864.06 - .12 running now, etc.)

8.2.22.2 Keep sample extraction sheet with data.

8.2.23 Completed episodes must be assembled and turned in for secondary review in the
following order:

8.2.23.1 Extraction Sheet (Attachment 4).
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Copies of Run Log Book pages pertaining to the episode for data
needing CLP like forms (for each page with QC, samples, calibration,
initial calibrations).

•
8.2.23.3 Data Review Sheet (see Attachment 2)

8.2.23.4 Back-up Blank Sheet (If needed) (See Attachment 12 and Back-up
Blank SOP)

8.2.23.5 SAMPLE.X.MAPS for each day samples were analyzed.

8.2.23.6 Sample Data

• SBLK

• LCSILCSD

• Samples

8.2.23.7 Re-extracts (if needed) arranged in same order as original data.

8.2.23.8 Extra Data

8.2.24 As time permits, data should be worked up as it is running. Data ran overnight or •
during another shift should be processed and reviewed the following shift as
stated beginning in Section 8.2.3.

9.0 CALCULATIONS

9.1 Water
(Ax) (Is)' (Vt)

Concentration (ug/L) =
(Ais) (RF) (Vo) (Vi)

Where:
Ax =
Ais
Is =
Vo =
Vi =
Vt =
RF =

Area of the characteristic ion for the compound to be measured.
Area of the characteristic ion for the internal standard.
Amount of internal standard injected in nanograms (ng).
Volume of water extracted in mililiters (mL).
Volume of extract injected (uL).
Volume of tota! extract (uL).
Average Response Factor

Concentration (ug/Kg) =---- _

Typesl LLR

9.2 Sediment/Soil
(Ax) (Is) (Vt)

(Ais) (RF) (Ws) (Vi) (0)

(Dry weight basis)
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Where:
Ax, Is, Ais = Same as given for water, above.
Vt = Final volume of low level total extract (uL).
Vi = ' Volume of extract injected (uL).
D = 100 - % moisture

100
Ws = Weight of sample extracted (grams).
RF = Average Response Factor

•
Southwest Laboratory of Oklahoma, Inc. C".:' ,

Analysis of Semivolatile Organics by SW846-8270C
SWL-OS-500
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9.3

9.4

An estimated concentration for Non-TCL components tentatively identified shall be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

Internal Standard added to all samples

1000ng/uL Internal Standard Solution x 40uL

1000uL Sample
= 40ng/uL per sample

•
9.5 Common Sample Dilutions

• 2x = SOOuL sample + SOOuL CH2Ch + 70uL Int.Std.

• Sx = 200uL sample + 800uL CH2Ch + 32uL Int.Std.

• lOx = 100uL sample + 900uL CH2Ch + 36uL Jnt.Std.

• 20x = SOul sample + 9S0uL CH2Ch + 38uL Int.Std.

• SOx 20uL sample + 980uL CH2Ch + 40uL Int. Std.

• 100x = 10uL sample + 990uL CH2Ch + 40uL Int.Std.

9.6 % Breakdown for DDT

%BD =

BD =
(PAlPH) =
NOTE =

DDE(PAIPHl + DDD(PAIPHl
X 100

DDT(PAIPHl + DD~PAlPHl + DDD(PAIPHl

, Breakdown
Peak area or peak height of analyte.
% breakdown ofDDT in DFTPP must be less than 20%.

•
9.7 See Table 14 for remaining calculations, for linearity, Quadrate, surrogate recovery,

matrix spike and lab spike recovery, and percent RSDs.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 Extraction Blanks and Laboratory Control Spikes are extracted at a minimum of 5% of
samples being extracted.
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10.2 Any sample or QC sample with a surrogate less than 10% must be re-extracted and re
analyzed. If two or more acid surrogates or two or more base/neutral surrogates are
outside QC limits in any sample, the sample must be re-extracted and re-analyzed. If one
acid and/or one base surrogate is outside of QC limits and the recovery is greater than
10%, the data must be flagged and noted in clients narrative. NOTE: Clients QAP or
QAPP must be followed, which in some cases does not allow for any surrogates outside
QC limits without re-extracting.

10.3 No surrogates can be outside QC limits for extraction blanks. If the extraction blank has
surrogates outside QC limits, all samples extracted with that blank must be re-extracted.

Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

. 10.4 Extraction blanks cannot have target analytes above the PQL. The only exceptions could
be the common laboratory contaminate of phthalate, which could not be detected above 5
times the PQL. Anytime phthalate is detected above the PQL the blank must be re
analyzed and verified by supervisor as "OK" to use. NOTE: Clients QAP on QAPP
must be followed, which in some cases does not allow for any analytes to be above
reporting levels. When target analytes in the extraction blank and laboratory control
spikes (other than spike compounds) are above the PQL all associated samples containing
these analytes must be re-extracted. Consult supervisor for instructions on any
contaminated QC.

10.5 Laboratory Control Spike

10.5.1 The Laboratory Control Spike (LCS and LCSD) are internal laboratory QC
samples designed to show the capability of our laboratory to be in compliance

, with the protocol.

10.5.2 An acceptable LCS and LCSD should meet the internal standard criteria stated in
Data Review SOP and the surrogate recoveries in Table 2. The percent recovery
for each of the compounds in the LCS and LCSD should be within recovery limits
shown in the QC Method Reference "Blue Book". Limits are derived using a
control chart program as per the Control Chart SOP (SWL-GA-112).

10.5.3 If the compounds are outside QC limits, corrective action is needed immediately.
beginning with rerunning the LCS to verify that it was injected correctly.

10.6 Matrix Spikes - MS/MSDs will be analyzed at a rate of 1 MS/MSD per batch of20 or
fewer samples. A minimum of the 11 compounds will be used; however all compounds
can be spiked.

10.7 Each analytical instrument is calibrated daily with a DFTPP tuning standard (see Table 1)
and a calibration standard with all compounds of interest.

•

10.7.1 Tune

10.7.1.1 Before analysis of samples can begin, the instrument must meet all
calibration criteria. The first step in the calibration of a Semi-volatile •
Ge/MS system is to demonstrate the ionization and fragmentation of
standard mass spectral tuning compounds. This, as well as a
sensitivity check, is accomplished with the use of
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10.7.1.2

10.7.1.3

Decafhiorotriphenylphosphine (DFTPP), an EPA specified
compound, This standard is run daily to validate the Ge/MS system
and to begin the 12-hour clock. DFTPP is analyzed by direct
injection of a SOng aliquot into the instrument.

When the analysis is complete, the tune is checked against standard
criteria (See Table 1 for Tune Criteria). SW8270B tune criteria for
DFTPP must be met before any other calibration standards or sample
analysis is performed.

If the tune fails to meet the criteria, DFTPP is rerun. Ifit fails again,
the instrument must be re-tuned through"Auto Tune" or "Manual
Tune", then DFTPP should be run again. If all criteria are met, the
calibration sequence is run, but if it fails again, a supervisor is
contacted because instrument maintenance such as source cleani~g .
may be required.

10.7.2 Initial Calibration

Southwest Laboratory of Oklahoma, Inc. ' :~~,~,

Analysis of Semivolatile Organics by SW846-8270C

•

10.7.2.2

•
10.7.2.1 Once DFTPP has met its tune criteria, calibration may begin. Initial

calibration of the Ge/MS is established and validated by the analysis
ofEPA traceable standards at five concentration levels. Standard
levels are 10, 25, 50, 80, and 100ngluL, but other levels may be used.
These standards are made,up in methylene chloride before analysis
by Ge/MS. The internal standard calibration procedure is used. In
addition to surrogate recovery compounds, standards and sample
extracts are spiked with internal standards that span the retention
time range of the analytes of interest.

The Response Factors (RF) for the analytes in the standard are
calculated and stored in a Target Method File. Using the RFs from
the initial calibration, the percent relative standard deviation (%RSD)
for all compounds is calculated utilizing the formula shown in Table
13. The criteria the initial calibration must meet to be acceptable is
found in Table 8 and 9 for CCC's and SPCC's.

10.7.2.3 If the five-point does not meet criteria each standard is checked for
the need of a possible rerun, in case the standards had a bad injection.
If re-analyzing a standard will not solve the problem, a supervisor is
contacted,

•
10.7.2.4 If the initial calibration does meet the criteria stated in Table 8 and 9,

and there is time remaining in the 12-hour time period, samples may
be run.

• If the % RSD of any compound is 15% or less, then the relative
response factor is assumed to be constant over the calibration
range, and the average relative response factor may be used for
Quantitation.
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• If the % RSD of any compound is greater than 15%. The
compounds should be checked to verify that all integrations were
performed properly, that each calibration level appears to be at the
correct concentration levels and that the system is operating
properly (i.e. normal response factors and retention times). If all
of this is in order, then a calibration curve must be constructed of
area ratios (NAis) versus concentration using first or higher order
regression fit of the five calibration points (i.e., linear regression
or quadratic).

The use of calibration curves is a recommended alternative to
average response factor calibration and a useful diagnostic of
standard preparation accuracy and absorption activity in the
chromatographic system.

10.7.3 Calibration Verification

Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•

10.7.3.1 A calibration verification of the GC/MS uses the same EPA traceable
standards, but at only one level: SOng/uL. The analysis is performed
in the same manner as stated before in the initial calibration. The
calibration verification checks the same compounds as the initial
calibration, and the criteria the calibration verification must meet to
be acceptable are also found in Table 8.and 9. •

All other compounds should have a %Drift less than 30%.

10.7.3.2 The calibration verification is performed after the DFTPPand must
meet all criteria before any other analysis continues. If the
CCC/SPCC criteria are not met, the standard must be rerun, as it is
possible, the standard was not prepared correctly or that there was a
bad injection. However, if the second standard still doesn't meet
CCC/SPCC criteria, and initial calibration must be run or corrective
action performed.

10.7.3.3 If the calibration verification does meet the criteria stated in Tables 8
and 9, samples may be run. Samples are quantitated based on the
criteria stated above in Section 10.7.2.4.

11.0 WASTE DISPOSAL

11.1 All waste solvent is collected in a designated area and disposed of by a hazardous waste
department designee, in accordance with the Hazardous Waste SOP.

11.2 All sample vials are collected in designated boxes at each instrument, and periodically
picked up and disposed of by hazardous waste designee and in accordance with SWLO
Hazardous Waste SOP. •

12.0 ME·THOD PERFORMANCE
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• 12.1

12.2

12.3

12.4

12.5

Surrogate Recovery Limits (Table 2)

Matrix Spike Recovery Limits (Table 3)

Laboratory Control Spike Limits (QC Blue Book)

DFTPP - Tuning Criteria (Table 1)

Continuing Calibration SPCC/CCC Criteria (Tables 8 & 9)

12.5.1 SPCC - Semivolatile System Performance Check Compounds

12.5.2 CCC - Semivolatile Calibration Check Compounds

12.6 MOL run annually and must be below reporting limits (PQL's). All MDLs stored with
section supervisor and QC Red Book.

13.0 REFERENCES

13.1

13.2

• 13.3

13.4

13.5

13.6

13.7

13.8

13.9

SW846-8270C, Revision 3, December 1997

Hewlett Packard, chemical analysis columns and supplies catalog 1996-97.

Semi-Volatile GCIMS Data Processing SOP, Rev. 1.0.

Semi-Volatile Data Review SOP, SWL-OS-I03, Rev. 3.0.

Semi-Volatile Run LogBook SOP, SWL-OS-I02, Rev. 2.0.

SWL Hazardous Waste SOP.

SWL Safety SOP.

SWL Chemical Hygiene Plan.

Guide to Semivolatile GCIMS Standards Log, SWL-OS-309.

•

14.0 DEFINITIONS

14.1 Tenninology'

14.1.1 Standard Operating Procedure (SOP): Written narratives that describe step-by
.step instructions and procedures specific
to the laboratory.

14.1.2 SNv1PLE.X.MAP: Summary of sample information
displaying pertinent information about
individual analytical batches. Printed
from the Target System. Summary
contains at a minimum Data File, Dilution
Information, Analysis Method and Batch,
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Lab Prep Batch, and Initial Calibration •
Reference Number.

14.1.3 Batch: Daily analytical sequence consisting of the
daily tune, calibration, method blank, QC
spikes, and samples analyzed within a 12
hour time clock.

14.1.4 Extra Data: Data classified as non-reportable, but
stored by the laboratory with the pertinent
episode information for reference
purposes.

14.1.5 Extraction Sheet: Information generated in Extraction.
Sheet is specific to each set of samples and
contains, at a minimum, the Client, Client
ill, SWLO ill, pH, %Moisture, and
Extraction Information.

14.1.6 Lab Prep Batch: Identification assigned when the Method
Blank is analyzed and used by all samples
corresponding to that Method Blank.

14.1.7 Standard Tabular Report: Type of data package report generated by
the Reporting Department from
information.

14.1.8 Sequence: Same as Batch

14.1.9 Test Code: Code assigned to each sample to
determine which department sample is for
and what method sample is to be analyzed
by.

14.2 Acronyms

14.2.1 RT Retention Times

14.2.2 MS/MSD Matrix SpikelMatrix Spike Duplicate

14.2.3 TIC Tentatively Identified Compound

14.2.4 MSDS Material Safety Data Sheets

14.2.5 GC Gas Chromatogram

14.2.6 GC/MS : Gas Chromatography/Mass Spectroscopy

14.2.7 HP Hewlett Packard

14.2.8 NIST National Institute of Standards and Technology

•

•
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14.2.9 DFTPP Decafluorotriphenylphosphine

14.2.10 PQL Practical Quantitation Limit

14.2.11 IS Internal Standards

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

14.2.12 CCC Calibration Check Compound

14.2.13 SPCC System Performance Check Compound

14.2.14 LCSILCSD Laboratory Control SpikelLaboratory Control Spike Duplicate

15.0 TABLES - See following pages.

16.0 ATIACHMENTS

16.1 ATTACHMENT 1: Re-Extract Tracking Sheet

16.2 ATTACHMENT 2: Data Review Sheet

16.3 ATTACHMENT 3: Non-Conformance Report

• 16.4 ATTACHMENT 4: Sample AnalysislExtraction Log

16.5 ATTACHMENT 5: Extract Receipt Log

16.6 ATTACHMENT 6: Semivolatiles GeIMS Run Log

16.7 ATTACHMENT 7: DFTPP (page lof3)

16.8 ATTACHMENT 8: DFTPP (Page 2 of3)

16.9 ATTACHMENT 9: DFTPP (page 3 of3)

16.10 ATTACHMENT 10: SplitiSplitless (Multimode) Inlet

16.11 ATTACHMENT 11: Target File Window

16.12 ATTACHMENT 12: Back-up Blank Usage Form

•
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DFTPP Key Ions and Abundance Criteria
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•
Mass Ion Abundance Criteria

51 30% to 60% of mass 198
68 Less than 2% of mass 69
70 Less than 2% of mass 69
127 40% to 60% of mass 198
197 Less than 1% of mass 198
198 Base peak. 100% relative abundance
199 5%' to 9% of mass 198
275 10% to 30% of mass 198
365 Greater than 1% of mass 198
441 Present but less than mass 443
442 Greater than 40% of mass 198
443 17% to 23% of mass 442

•
L' ,

Table 2
S 'k RSurroeate ~PI e ecovery Imlts

Fraction Surrogate Compound Water LowlMedium Soil

BN Nitrobenzene-d5 35 - 114 23 - 120

BN 2-Fluorobiphenyl 43 - 116 . 30 - 1I5

BN p-Terpheny1-<1 14 33 - 141 18 - 137

Acid Phcnol-<l5 10 - 94 24 - 1I3

Acid 2-Fluorophenol 21 - 100 25 - 121

Acid 2A.6-Tribromophenol 10 - 123 19 - 122

• Method Limits

• Recovery Limits from EPA/CLP are advisory. •

Table 3
M 'S'k R L' ,atrax ~PI e ecovery Imlts

Fraction Matrix Spike Compound Water RPD Sediment/Soil RPD
BN 1,2,4-Trichlorobenzene 39 - 98 28 38 - 107 23
BN Acenaphthene 46 - 118 31 31 - 137 19
BN 2,4-Dinitrotoluene 24 - 96 38 28 - 89 47
BN- Pyrene 26 - 127 31 35 - 142 36
BN N-Nitroso-Di-n-Propylamine 41 - 116 38 41 - 126 38
BN 1,4-Dichlorobenzene 36 - 97 28 28 - 104 27
Acid Pentachlorophenol 9 - 103 50 17 - 109 47
Acid Phenol 12 - 89 42 26 - 90 35
Acid 2-Chlorophenol 27 - 123 40 25 - 102 50
Acid 4-Chloro-3-Methylphenol 23 - 97 42 26 - 103 33
Acid 4-Nitrophenol 10 - 80 50 11 - 114 50
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Southwest Laboratory of Oklahoma, Inc.:... .-
Analysis of Semivolatile Organics by SW846-8270c

Table 4
Characteristic Ions for PesticidefPCBs

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•

•

Primary Secondary
Parameter Ion lon(s)

BHC 183 181, 109
Beta-BHC 181 183, 109
Delta-BHC 183 181, 109
Gamma-BHC (Lindane) 183 181, 109
Heptachlor 100 272,274
Aldrin 66 263,220
Heptachlor Epoxide 353 355,351
Endosulfan I 195 339,341
Oieldrin 79 263,279
4,4'-00E 246 248, 176
Endrin 263 82,81
Endosulfan II 337 339,341
4,4'-000 235 237, 165
Methoxvchlor 227 228
Chlordane (alpha and/or gamma) 373 375,377
Toxaphene 159 231,233
Aroelor-1016 222 260,292
Aroclor-1221 190 222,260
Aroelor-1232 190

.
222,260

Aroclor-1242 222 256,292
Aroclor-1248 292 362,326
Aroelor-1254 292 362, 326
Aroelor-1260 360 362,394
Endrin Ketone 317 67,319
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Table 5
Characteristic Ions for Semivolatile TCL Compounds

Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•

•

rnmary ~econoary l'nmary ~econ(jaf)

Parameter Ion lon(s) Parameter Ion loo(s)

IPhenol ~4 b),bb IL,4-UuutrophenO! IlS4 bJ,154
bis(2-Chloroethyl) Ether 93 63,95 4-Nitrophenol 109 139,65
2-Chlorophenol 128 64,130 Dibenzofuran 168 139
1,3-dichJorobenzene 146 148,1l3 . 2,4-Dinitrotoluene 165 63,182
1,4-DichJorobenzene 146 148,1l3 2,6-Dinitrotoluene .165 89,121
Benzyl Alcohol 108 79,77 Diethylphthalate 149 177,150
1,2-DichJorobenzene 146 148,113 4-ChJorophenyl-phenylether 204 206,141
2-Methylphenol 108 107 Fluorene 166 165,167
bis(2-<:hJoroisopropyl) Ether 45 77,79 4-Nitroaniline 138 92,108
4-Methylphenol 108 107 4,6-Dinitro-2-Methylphenol 198 182,77
N-Nitroso-Di-Propylamine 70 42,101,130 N-Nitrosodiphenylarnine 169 168,167
HexachJoroethane 117 201,199 4-Bromophenyl-phenylether 248 250,141
Nitrobenzene 77 123,65 HexachJorobenzene 284 142,249
Isophorone 82 95,138 PentachJorophenol 266 264,268
2-Nitrophenol 139 65,109 Phenanthrene 178 179,176
2.4-Dimethylphenol 107 121,122 Anthracene 178 179,176
Benzoic Acid 122 105,77 Di-N-Butylphthalate 149 . 150,104
bis(-2-ChJoroetho:>.:y) Methane 93 95,123 Fluoranthene 202 101,100
2,4-DichJorophenol 162 164,98 Pyrene 202 101,100
1,2,4-TrichJorobenzene 180 182,145 Butylbenzylphthalate - 149 167,279
Naphthalene 128 129,127 3,3-DichJorobenzidine 252 253,125
4-ChJoroaniline 127 129 Benzo (a) Anthracene 228 229,226
Hcxachlorobutadicne 237 235,272 bis(2-Ethylhexyl)Pthalate 149 167,279
2.4.6-TrichJorophcnol 196 198,200 Chrysene 228 226,229
2.4.5 -TrichJorophenol 196 198,200 Di-N-OCtyl Phthalate 149
2-Chloronaphthalene 162 164,127 Benzo (b) Fluoranthene 252 253,125
2-Nitroaniline 65 92,138 Benzo (k) Fluoranthene 252 253,125
Dimethyl Phthalate 63 194,164 Benzo (a) Pyrene 252 253,125
Acenaphthylene 152 151,153 Indeno (1,2,3-<:<1) Pyrene 276 138,227
3-Nitroaniline 138 108,92 Dibenz (a,h) Anthracene 78 139,279
Acenaphthene 153 152.154 Benzo (g,h,i) Perviene 76 138,277

Table 6
Characteristic Ions for Surrogate and Internal Standards for

Semivolatile Organic Compounds

Parameter
eno oro

2-Fluorophenol 112 64 Naphthalene-d8 68
2,4.6-Tribromophenol 330 332,141 Acenaphthene-d I0 162,160
d-5 Nitrobenzene 82 128,54 Phenanthrene-d I0 94,80 •2-Fluorobiphenyl 172 171 Chrysene-d 12 120,236
Terphenyl 244 122.212 Perylene-d 12 260,265
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. Table 7
Semivolatile Intertial Standards with Corresponding

TCL Analytes Assiened for Quantitation•
.'

.Southwest Laboratory of Oklahoma, Inc. '~

Analysis of Semivolatile Organics by SW846-8270C
SWL-OS-500

Rev. No.: 4.2 - 01119/98

•

1.4-Dichlorobenzene-d4
Phenol
bis (2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis (2-Chloroisopropyl) ether
4-Methylphenol
N-nitroso-Di-n-propylamine
Hexachloroethane
l-Fluorophenol' (surr)
Phenol-d6 (surr)

Phenanthrene-dl0
4,6-Dinitro-2-meth)'lphenol
N-nitrosodiphen)'lamine
1,1-Diphenylh)'drazine
4-Bromophenyl Phenyl Ether
Hcxachlorobenzene
Pentachlorophenol
Anthracene
Di-n-butyl Phthalate
Fluoranthene

. Napthalene-d8
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis (2-Chloroethoxy) methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hcxachlorobutadiene
4-Chloro-J-Methylphenol
2-Methylnaphthalene
Nitrobenzene-d5 (surr)

Chrvsene-d12
Pyrene
Butylbenzyl
J,J'-Dichlorobenzidine
Benzo (a) anthracene
bis(2-ethylheJ.yl) Phthalate
Chrysene
Terphenyl-dl4 (surr)

Acenallhthene-dl0
HexachlorocyCiopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethyl Phthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
2-Fluorobiphenyl (surr)
2,4.6-Tribromo Phenol (surr)

Pervlene-d12
Di-n-octyl Phthalate
Benz~(b)fluoranthene

Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,J-cd) pyrene
Dibez (a,h) anthracene
Benzo (g,h,i) pyrene

Table 8
Semivolatile Calibration Check Compounds (CCC)

ACCTUlphthene Fluoranthene 2~Nitrophenol

l.-I-Dichlorobenzene Benzo(A)P}Tene Phenol

Hexachlorobutadiene 4-Chloro-3-Methylphcnol Pentachlorophenol

N-Nitroso-Di-N-Phcnylamine 2.4-Dichlorophenol 2.4,6-Trichlorophenol'

Di-N-Oclvlphthalale

Initial calibration 10,25,50,80, and 100ng.

The maximum % RSD for Initial Calibration is 30% for CCC compounds.

• Maximum percent difference (or drift) in the continuing calibration is 20% for CCC compounds.
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Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

Table 9
Semivolatile System Performance

Check Compounds (SPCC)

N-Nitroso-Di-n-Propylamine

Hexachlorocyclopentadiene

2,4-Dinitrophenol

4-Nitrophenol

. SWL-OS-500

Rev. No.: 4.2 - 01/19/98

•

The Minimum Relative Response FactorlInitial Calibration Average: 0.05, Continuous Calibration: 0.05.
All other compounds must meet a minimum response factor of 0.01.

Table 10

Target Compound List (TCL) and Contract Required Quantitation Limits (CRQL) and
Practical Ouantitation Limits (POL) (continue)

Ouantitation Limits
Water * SoiU

CAS Low Sediment
Semivolatiles Number u2lL u2lKI!
I Phenol 108-95-2 10 ... 330
2 bfs(2 -Chloroethy1)elher 111-44-4 10 330
3 2-Chlorophenol 95-57-8 10 330
4 1-3-Dichlorobenzene 541-73-1 10 330
5 1,4-Dichlorobenzene 106-46-7 10 330
6 Benzyl alcohol 100-51-6 10 330
7 1.2-dichlorobenzene 95-50-1 10 330
8 2-Melhylphenol 95-48-7 10 330
9 bis(2-Chloroisopropyl)elhcr 108-60-1 10 330
10 4-Melhylphenol 106-44-5 10 330
II N-Nitroso-di-n-dipropylamine 621-64-67 10 330
12 Hexachloroelhane 67-72-1 10 330
13 Nitrobenzene 98-95-3 10 330
14 Isophorone 78-59-1 10 330
15 2-Nitrophenol 88-75-5 10 330
16 2.4-Dimelhylphenol 105-67-9 10 330
17 Benzoic acid 65-85-0 50 1600
18 bis(2-Chloroethox!,)methane 11l-91-1 10 330
19 2,4-Dichlorophenol 120~83-2 10 330
20 1,2,4-Trichlorobenzene 120-82-1 10 330
21 Naohthalene 91-20-3 10 330

•
Medium soil/sediment
Contract Required Detection
Limits (CRQL) for
semivolatile TCL compounds
are 60 times the individual
low soil/sediment CRQL.

/

•
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•

Southwest Laboratory of Oklahoma, Inc. .. ..--;'<

Analysis of Semivolatile Organics by SW846~8':i70C

Table 10 (continued)
Target Compound List (TCL) and Contract Re~liiredQuantitation

Limits (CRQL) and Practical Ouantitation Limits (PQL)

Quantitation Limits

Water * SoiV
CAS Low Sediment

Semivolatiles Number uelL uelKe
22 4-CWoroaniline 10647-8 10 330
23 HexacWorobutadaiene 77-47-4 10 330
24 4-CWoro-3-methylphenol

(para-cWoro-meta-cresol) 59-50-7 10 330
25 2-Methylnaphthalene 91-57-6 10 330
26 HexacWorocyclopentadiene 77-47-4 10 330
27 2,4,6-TricWorophenol 88~6-2 10 330
28 2,4,5-TricWorophenol 95-95-4 50 1600
29 2-Chloronaphthalene 91-58-7 10 330
30 2-Nitroaniline 88-74-4 50 1600
31 Dimethylphthalate 131-11-3 10 330
32 Acenaphthylene 208-96-8 10 330
33 2,6-Dinitrotoluene 606-20-2 10 330
34 3-Nitroaniline 99~9-2 50 1600
35 Acenaphthene 83-32-9 10 330
36 2,4-Dinitrophenol 51-28-5 50 1600
37 4-Nitrophenol 100~2-7 50 1600
38 Dibenzofuran 132-64-9 10 330
39 2,4-di.nitrotoluene 121-14-2 10 330
40 1,2-Diethylphthalate 84-66-2 10 330.
41 4-Chlorophenyl-phenyl ether 7005-72-3 10 330
42 Fluorene 86-73-7 10 330
43 4-Nitroaniline 100~1-6 50 1600

44 4,6-Dinitro-2-methylphenol 534-52-1 50 1600
45 N-nitrosodiphenylamine 86-30-6 10 330
46 4-Bromophenyl-phenyl ether 101-55-3 10 330
47 Hexachlorobenzcne 118-74-1 10 330
48 PentacWorophenol 87-86-5 50 1600
49 Phenanthrene 85~1-8 10 330
50 Anthracene 120-12-7 10 330
51 Di..n-butylphthalate 84-74-2 10 330
52 Fluoranthene 206-44-0 10 330
53 p)Tene 129~0~ 10 330
54 Butylbcnzylphthalatc 85-68-7 10 330
55 3,3' -DicWorobenzidine 91-94-1 20 660
56 Benzo(a)anthracene. 56-55-3 10 330
57 Chrysene 218~1-9 10 330
58 bis(2-Ethylhcxyl)phthalate 117-81-7 10 330
59 Di-n-octylphthalate 117-84~ 10 330
60 Benzo(b)fluoranthene 205-99-2 10 330

61 Bcnzo(k)fluoranthenc 207~8-9 10 330

62 Benzo(a) pyrene 50-32-8 10 330
63 Indeno( 1,2,3-cd)pyrene 193-39-5 10 330
64 Dibenz(a..h)anthracene 53-70-3 10 330
65 Benzo(g.hj)pervlene 191-24-2 10 330

• Mediwn SoiUSediment
Contract Required Quantitation
Limits (CRQL) for semivolatile
TCL Compounds are 60 times
the individual
Low/SoiUSediment CRQL.

- Specific quantitation limits
are highly matrix dependent
The quantitation limits listed
herein are provided for
guidance and may not always
be achievable.

- Quantitation limits listed for
soiUsediment are based on
wet weight The quantitation
limits calculated by the
laboratory for soiUsediment.
calculated on dry weight basis
as required by the contract.
will be higher.

• Reporting Limits are from
Method.
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Southwest Laboratory of Oklahoma, Inc.

Analysis of Semivolatile Organics by SW846-8270C

Table 11
Standards Preparation

SWL-OS-500

Rev. No.: 4.2 - 01/19/98

•
Cone. Aliquot Total Cone. Volume

Compound (Jig/mL) (mL) Vol. (mL) (Jig/mL) used//-lL
Absolute internal :Std. MIx 40UO 10 40 IOUU -
STOCK STANDARD (Restek) 12
Methylene Chloride 880
SV Calibration Mix # I 2000 1200 200 -
SV Calibration Mix #2 2000 1200 200 -'

SV Calibration Mix #3 2000 1200 200 -
SV Calibration Mix #4 2000 1200 200 -
SV Calibration Mix #5 2000 1200 200 -
SV Calibration Mix #7 2000 1200 200 -
Benzidines Mn (nsi) 2000 1200 200 -
Benzoic Acid (nsi) 5000 480 200 -
Acid Surr. Mix 7500 320 200 -
B-N SUIT. Mix 5000 480 200 -
Pyridine 10000 240 200 -
Aniline 10000 240 200 -
1,2,4,5-Telrachlorobenzene 10000 240 200 -
2,3,4,6-Telrachlorophenol 10000 240 200 -
I-methylnaphthalene 10000 240 200 -
Azo Benzene 10000 240 200 -
Stock Std. 200 2000 50 -
IS mix (SSTD050) 1000 320 8

.
40 -

Stock Std. 200 1200 80 -
IS mix (SSTD080) 1000 120 3 40 -
Stock Std. 200 375 25 -
IS mix (SSTD025) 1000 120 3 40 -
Stock Std. 200 1500 100 -
IS mix (SSTDIOO) 1000 120 3 40 -
Stock Std. 200 150 10 -
IS mix (SSTDOlO) 1000 120 3 40 -

•

These standards are verified with EPA standards regularly. Every time a standard is made, it is recorded
in the current standards logbook, and follows protocol for expirations as provided in SOP SWL-OS-309,
"Guide To Semivolatile GeIMS Standard Log".

•

Table 12
d St k S d d PI d"'d Ien IVI ua ompoun oc tan ar s rep

Compound Concentration AliQuot Total Volume Final Concentration
Pyridine NEAT O.lg 10mL 10,OOOug/mL
Aniline NEAT O.lg 10mL IO,OOOug/mL
1,2.4,5-Tetrachlorobenzene NEAT O.lg 10mL 1O,000ug/mL
2.3.4,6-Tetrachlorophenol NEAT O.lg 10mL 10,00Oug/mL
I-Methylnaphthalene NEAT O.lg 10mL 10,OOOug/mL
Azobenzenc NEAT . O.I~ 10mL IO,OOOug/mL

Page 28 of 42



SWL-OS-500
Rev. No.: 4.2 - 01/19/98

o u Ion rep
Compound Concentration Aliquot Total Volume Concentration

ue/mL mL mL ue/mL
DFTPP Solution 2500 0.20 10 50
(protocol)
Phenanthrene-d 10 2000 0.25 50
Methylene Chloride 9.55

Table 13
DFTPPS I f P

, ....;. ·:r _-~~ :LI. -~ i;~ '.
~,;

"j'

~ii,

1'7(

Southwest Laboratory of Oklahoma, Inc. ,'I:
, Analysis of Semivolatile Organics by SW846-8270C

•

* DFTPP Solution from Protocol contains 4,4-DDT, Benzidine and Pentachlorophenol along
with DFTPP, each at 2500uglmL.

•

•
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Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

Table 14
Calculations

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•
Response Factor and Concentration Calculation

RF = (A.) (C iI) and COOCilF = (A.) (C iI) or

(A .) (C.) (A iI) (RF)

conCul = (A.) - b

M

or conCquod =a + bx + cx2

Where:
A. = Ivea of characteristic Ion for the measured compound.·
At = Ivea at the characteristic ion for the specified inl8rnal standard
C. = Concentration of the internal standard (ngl~)

CAF = Conoentration of the measured compound (ngl~) using !he average response factor

RF = Average at Five Initial RF's tor acompound
CuI = Concentration of the measured compound (ng/~) using Linear Regression
C,,* . = Concentration at the measured compound (ngl~) using the Quadratic Equation

Surrogate Recovery: Ok Surrogate RecovEllY = ad x 100%

Qa

Where:
Cd = Quantity determined by analysis
Qa = Quantity added to sample

Matrix Spike recovery and RPO:

Malrtx Spike Recovery SSR - SR x 100

SA

Where:
SSR = Spike Sample Result
SR = Sample Result
SA . = Spike Added

Matrix Spike RPD = IMSR - MSDR I .x 100

.(YJ)(MSR + MSDR) •
Laboratory Control Spike (LCS) Recovery: LCS Spike Recovery = SSR - SR x 100

SA
Where:
SSR = Spiked Sample Result
SR :0 Sample Result
SA = Spike Added

Calibration Calculations:

%RSO = SO x 100%

Rr

°kDrift =(C•• Ge) x 100

Cl

Typesl LLR ..

Where:
SO
RF

RSO

= Standard Deviation
= Average ot FIVe Initial RF's for a

compound
= Relative Standard Deviation

Where:
= Calibration Check~und Standard

Concentration
= Measured concentration using selected

Quantitation method
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SWL-OS-500
Rev. No.: 4.2 - 01119/98

Form I·
RE-EXTRACT TRACKING SHEET

CliENT EPISODE! H2O SOIL INST. "'S CATE INITIAl. RE-EXT. REASON FOR RE-EXT. RE·EXTRACT W/HOlO
lAB 10. COOE RCVO EXT. SUB. RE·EXTRACT CATE RESULTS TIME

OATE DATE ACID BIN oc ACID BIN oc YIN

I
2 .,
3
4

S
6
7
6
9
0
I
2
3
4

S

.
I

I

1
I
1
1,
t
16
17
18
19
20
2
22
23
24
2S
26
27
26
29
30
3
32
33
34
3S
36
37
38
39
40

•

Attachment 1
Re-extract Tracking Sheet

•
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Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

DATA REVIEW SHEET
SWOKJAATS

ANAl YST SECTION
EPISODE::-- _
MSCODE _

__ All usable analysis with in 12 hour clock

SWL..OS-500
Rev. No.: 4.2 - 01119/98

INSTRUMENT__
ANALYST _

•
__ Com:a method updated with passing continuing calibration or initi31 calibration

__ COlTeCt sublLst used for requcsl£d compound list

__ Mise. info line correct (MSCODEoTClP BlKolNST rooCLIENT rooSWLO #·DILU1l0N RUN STRINGO)

__ Sample info. client info, conccntBtion parameters entered com:ctly

__ SBlK pass QC criteria (no contuninDtion grealer lhao CRQl, all sWTOgates and internal slandards pass)

__ lnl£ma1 standard areas and rClention times checked (Internal Slandard areas compamlto correct SSTDOSO)

__ SWTOgate recoveries checked (One acid and one baselncutral sWTOgate allowed out, however, no surrogates C8II have
a responce of less dian 10011.)

__ Compound linearity checked (ng on column amount must be less than the highest concentration in the iriitiaI calibration)

__ All isomeric compounds checked (or separation

__ Target compounds checked (or proper inl£gmion

__ TID included for applicable samples (integration panmelen sa' correctly in method)

__ All applicable target rcporu included (i.e., c1p.rp, spike.rp, istd.tp, total ion chromatogram, targeLrp. spectra. etc.)

__ SWLO lCS_RPT or MS_RPT genCTllted (or control spikes and matrix spikes (sId lab report only)

__ QC reftl, batch II, initial cal II. checked on sample.x.map sheet

__ Ifany ~xtracuwere performed, are remedial action (onns attached? Yes__No__

Analyst comment3 _

DATA REVIEW SECTION

__ false posili.es deleted from system __ Quant rcpons replaced __TIes edited

__ Holding times mel ror Cl<lRCliun and snalysi.7 Y.. __ No __

__ Any dilution. or rcanaly,i. checked .pirul otigi",,' ~Ie

__ Do me MSIMSD 0iJ"'C with each other llId the orillinal sample1 Yes __ No __

__ Do the LCSlLCSD pus7 Yes __ No __

•

Initial Data Re.iew by __ Dau:__,__ 1997

Data downlll*lc:d 10 OOB by Dau: __-,__ 1997

Final Re.iewiVcrifieation by__Dale __,__ 11/97

ReyicwerCommcnu _

Attachment 2
Data Review Sheet

•
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NON-CONFORMANCE REPORT QA DEPT,
SWL-GA·105 GA·105-NCR-F SWL Rev. No.:, _

SWL-OS-500
Rev. No.: 4.2 - 01119/98

•'"_________~~~~ ......~I~D..eP..a~rt...mllllleD...t-: L
8.2.1.2 DESCRIPTION OF NON-CONFORMANCE

Southwest Laboratory of Oklahoma, Inc. .,,_.
Analysis of Semivolatile Organics by SW846-S270C

•
Initiated By: Date:

Section Supervisor: Date:

Date 'of Occurrence:

Description ofEvent:

System and/or Episode of Samples Affected (Clicntrrcst codcIMatrix ifapplicable):

• 8.2.1.3 CAUSE

Description:

SIGNATURE:
Section Supervisor: Date:

8.2.1.3 ACTION TO BE TAKEN

Re-preparation/ Re-extraction Required (Yes/ No)? Date Needed:

Within hold time: (YeslNo)? Sample Receipt Date (ifapplicable):
Description (with dates):

SIGNATURE:
Completion Date: Section Supervisor:

•
SOUTHweST LABORATORY OF OKLAHOMA, tNC.

1700 W. ALBANY- BROKEN ARROW. OK 74012 -OFFICE (918) 251-2858 -FAX (918) 251·2SS9

Attachment 3
Non-Conformance Report
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Southwest Laboratory of Oklahoma, Inc.
Analysis of Semivolatile Organics by SW846-8270C

FORM I

BACK-UP BLANK USAGE FORM

SWL-OS-500
Rev. No.: 4.2 - 01/19/98

•
When a back-up blank is used this form must be completed. The signed original mUst be retained
with the original data and a copy given to tbe department supervisor.

Primary Blank ID: BL, _

Primm}' Blank Data file ID:. _

Back-up Blank ID: BB, _

Back-up Blank Data file ID:, _

Matrix: Water Soil Other _

Date Analyzed:. _

Analyst;:...- _

SupeMsor:, _

Date Analyzed:, _

Pass or Fail (circle one)

Analyses Code: MS _

GC, _

Reasons for Back-up Blank Usage: ( Check all that apply)

_Surrogates Failed: __ Acid Surrogates

__Internal Standards Failed: _Out High

__ BaselNeutraI Surrogates

__Out Low .'
__Contamination ( Target AnaIyte ):__Above reporting limit __Trace Amounts

__Extract Lost: __Vial Broken _Extract Spilled _Oth~ (explain )

Typesl LLCl

Samples Affected:, _

!fboth blanks fall. note Remedial or Corrective (circle one) Action Taken:. _

Attachment 12
Back-up Blank Usage Form
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SOUTHWEST LABORATORY OF OKLAHOMA, INc.
STANDARD OPERATING,PROCEDURE FOR THE ANALYSIS

OF PESTICIDESlPCBs BY GC. SW-846. METHOD 8081

O-SERIES: SWL-OP-412

REV. NO.: 1.0 - 9/17/97

1.0 Scope and Application
1.1 TItis method is designed to detennine the concentrations of various organochlorine Pesticides
and polychlorinated biphenyls (PCBs) as Aroclors, in extracts from solid and liquid matrices. The
method is based on EPA SW-846 methods 8000A and 8081 for analysis and methods 3510, 3520,
3550.3610,3620,3640, and 3660 for the extractions and cleanups. The method can be used to
detennine analyte concentrations of pesticides in the ppt range and PCBs in the ppbrange in water.
Test codes encompassed by this method include but are not limited to GC801, GC601, GC899, and
GC699.
1.2 A large nwnber of compounds will give response in the electron capture detector (ECD)' using
this ll)ethod. The following list of pesticides and PCBs are analyzed using this method:

•

•

ANALYTE:.

Aldrin
Alpha-BHC.
Beta-BHC
Delta-BHC
Gamma-BHC
alpha-Chlordane,
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
4,4' -Methoxychlor
Toxaphene
Aroelor-l 016
Araelor -1221
Aroelor -1232
Aroelor -1242
Arodor -1248
Arodor -1254

CAS #

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9
5103-71-9
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959-98-8
33212-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
72-43-5
8001-35-2
12674-11-2
104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1

Page 1 of 16
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O-SERiES: SWL-OP-412
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1.3 This method utilizes wide bore capillary (0.53 mm ID) or narrow bore capillary (0.32 mm ID)
columns for both the quantitation and confirmation analyses.
1.4 Table 1 lists the Quantitation Limits (QL) and approximate retention times.

2.0 Method Summary
2.1 Continuous liquid-liquid or separatory funnel extraction procedures are employed for the
extraction of aqueous samples. Sonication extraction is required for soil/sediment samples. Gel
Permeation (GPC) and florisil or alumina columns may be used for cleanup ofextracts.
2.2 Two columns of different stationary phases are used for quantitation and confirmation of the
analytes.
2.3 Columns are calibrated using the external calibration procedure with 5 concentrations of the
aaalytes covering the working linear range of the ECD detectors beginning from the level of
quantitation or below. Calibration criteria specified in method 8000A is followed (unless otherwise
specified). .
2.4 Calibration verification standards are analyzed each 12 hour shift (not to exceed 20 samples)
and before the start of an analysis sequence so that they bracket the samples.
2.5 An evaluation standard containing both Endrin and 4,4'-DDT is analyzed at the beginning ofa
calibration sequence and at the beginning of each distinct analysis sequence not to exceed a 12-hour •
shift. This evaluation standard monitors the breakdown of these components.
2.6 A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must be
prepared for all batches of 20 samples or less. .
2.7 All analytes tentatively identified within established retention windows on the quantitation
column must be analyzed on the confirmation column (quantitation and confirmation are nm
simultaneously as a routine). The lower analytical result is reported if the analyte is identified on
both columns and both columns can be used for quantitation. At least one column must meet
quantitation criteria for the entire sequence. Samples must be bracketed by acceptable calibration
verification standards on at least one column.

3.0 Health and Safety

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health hazard. From·
this viewpoint, exposure to these chemicals must be reduced to the lowest possible level by
whatever means available. The laboratory is responsible for maintaining a current awareness file of
OSHA regulations regarding the safe handling of the chemicals specified in this method (See the
Standard Operating Procedure for Safety). A reference file of Material Safety Data Sheets (MSDS)
is available to all personnel involved in the chemical analysis.
3.2 The following parameters covered by this method have been tentatively classified as known or •
suspected, human or mammalian carcinogens: 4,4'·DDT, 4.4'-DDD, the BHCs, and the PCBs.
Primary standards of these toxic compounds must be prepared in a hood. A NIOSHIMESA

Page 2 of I!
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approved toxic gas respirator must be worn when the analyst handles high concentrations of these
toxic compounds.
3.3 Caution should be taken when working with all sample extracts and calibration standards.
Samples are of unknown origin and should be considered hazardous. Many of the spiking solutions
used, along with chlorinated solvents are considered carcinogens. Concentrated acids and bases, if
not handled properly, can cause severe burns.
3.4 Gloves should be used for the manipulation ofall sample extnlcts and calibration standards
and preparation of all acid and base solutions. Wear personal protective equipment (PPE) and
goggles or face shield when warranted. See the "Standard Operating Procedure for Safety" for
detailed safety procedures.

4.0 Sample Preservation, Containers, Handling, and Storage

4.1 Sample Extraction
. 4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples must be

extracted within 14 days of collection.
4.1.2 Extracts must be stored under refiigeration at 4°C (±2°C) and analyzed within 40 days of
extraction.

4.2 Sample Storage
4.2.1 The samples must be protected from light and refiigerated at 4°C (±2°C) from the time
of receipt until 60 days after delivery of a complete reconciled sample data.package to the
client. After 60 days the samples may be disposed of in a manner that complies with all
applicable regulations.
4.2.2 The sample must be stored in an atmosphere demonstrated to be free ofall potential
contaminants.
4.2.3 Samples, sample extracts, and standards must be stored separately.

4.3 Sample Extract Storage
4.3.1 Sample extracts must be protected from light and stored at 4°C (±2°C) until 365 days
after delivery of a complete data package to the client.
4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free ofall potential
contaminants.
4.3.3 Samples, sample extracts, and standards must be stored separately.

4.4 All containers should be glass jars or bottles with Teflon lids. A minimwn of one liter is
required for aqueous samples. A minimwn of 30 g is required for soil samples (125 mL glass jar).

5.0 Interferences and Potential Problems

5.1 Sources of interference in this method can be grouped into three broad categories:
contaminated solvents, reagents or sample processing hardware; contaminated GC carrier gas, parts,

PageJ ons'
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column surfaces or detector surfaces; and the presence. of coeluting compounds in the sample
matrix to which the ECD will respond. Knowledge of good laboratory practices is asswned,
including steps to be followed in routine testing and cleanup of solvents, reagents and sample
processing hardware, and instrwnent maintenance. The discussion that follows focuses on sources
of interference associated with the sample matrix and compound classes that represent common
sources of interference, particularly phthalate esters, organosulfur compounds, lipids, and waxes.
Interferences co-extracted from the samples will vary considerably from sample to sample. While
general cleanup techniques are referenced or provided as part of this method, unique samples may
require additional cleanup approaches to achieve desired degrees of discrimination and quantitation.
5.2 Interferences by phthalate esters introduced during sample preparation can pose a major
problem in pesticide determinations. These materials may be removed prior to analysis using Gel
Permeation Cleanup - pesticide option (Method 3640) or as Fraction III of the silica gel cleanup
procedure (Method 3630). Common flexible plastics contain varying amounts of phthalate esters
which are easily extracted or leached from such materials during laboratory operations. Cross
contamination of clean glassware routinely occurs when plastics are handled during extraction
steps, especially when solvent-wetted surfaces are handled. Interferences from phthalate esters can
best be minimized by avoiding contact with any plastic materials and checking all solvents and
reagents for phthalate contamination. Exhaustive cleanup of solvents, reagents and glassware may
be required to eliminate background phthalate ester contamination.
5.3 The presence of elemental sulfur will result in large peaks that interfere with the detection of
later eluting organochlorine pesticides. Method 3660 is suggested for removal of sulfur.
5.4 Waxes, lipids, and other high molecular weight co-extractables can be removed by Gel
Permeation Cleanup (Method 3640).
5.5 Depending on colwnn phase and instrument parameters, some pesticides may coelute. Care
must be taken to ensure enough separation of analytes to allow for meaningful quantitation. The
single component pesticides must be separated into two mixtures to reduce the chance of
misidentification of co-eluting and close-eluting analytes.

6.0 Equipment/Apparatus

•

•

6.1 Gas chromatograph - Analytical system complete with gas chromatograph suitable for on
column, direct, and split-splitless injectionand all required accessories including syringes,
analytical columns, gases, electron capture detector, and recorder/integrator or data system.

6.1.1 HP 5890 Gas Chromatograph with ECD detector(s) and a 7673 autosampler. The
.autosampler must be capable of 1 ilL or 2 ilL injections. The carrier gas should be ultra pure
heliwn or hydrogen, and the makeup gas (detector gas) should be u·ltra pure nitrogen or 5%
methane/95% argon.
6.1.2 Fisons 8130 Gas Chromatograph with ECD detector(s) and a eTC A200S
autosarnpler. The autosarnpler must be capable of 1 ilL or 2 ilL injection. The carrier gas should
be ultra pure heliwn or hydrogen and the makeup gas (detector gas) should be 5% methane/95%
argon, or ultra pure nitrogen. •
6.1.3 Wide-bore columns:

Page 4 of 18
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6.1.3.1 Column 1- 30 m x 0.53 mm ID fused silica capillary column chemically bonded
with 35 to 50 percent phenyl methylpolysiloxane (DB-608, SPB-608, RTx-35, or
equivalent), 0.5 wn or 1.0 J.Lm film thickness.
6.1.3.2 Column 2 - 30 m x 0.53 mm ID fused silica capillary column chemically bonded
with 14 percent cyanopropylphenyl methylpolysiloxane (DB-170 1, or equivalent), 1.0 J.Lm
film thickness.
6.1.3.3 Column 3 - 30 m x 0.53 rnm ID fused silica capillary column chemically bonded
with 5 percent phenyl methylpolysiloxane (DB-5, SPB-5, RTx-5, or equivalent), 1.5 J.Lm
film thickness.
6.1.3.4 Wide-bore columns should be installed with deactivated liners designed
specifically for use with these colwnns.

6.1.4 Narrow-bore columns:
6.1.4.1 Column 4 - 30 m x 0.32 mm ID fused silica capillary column (RTX-50, DB-17,
or equivalent), 0.25, 0.5, or 1.0 J.Lm film thickness.
6.1.4.2 Column 5 - 30m x 0.32 mm ID fused silica capillary column (RTX-1701,
DB1701, or equivalent), 0.25, 0.5, or ·1.0 J.Lm film thickness.
6.1.4.3 Column 6 - Dual capillary columns. Dual DB-17/1701 combination produced by
J&W, 0.25 m film thickness.
6.1.4.4 All colwnns should be equipped with megabore (0.53 nun) deactivated guard
columns.

6.1.5 GC injection ports are of critical concern, especially in the analysis ofDDT and
Endrin. Injectors that are contaminated, chemically active, or too hot can cause the degradation
("breakdown'') of the analytes. Endrin and DDT breakdown to endrin aldehyde, endrin ketone,
DOD, or DOE. When such breakdown is observed, replace inlet line, and ifnecessary clip one
to three feet off guard column and remount it. A performance evaluation standard is analyzed at
the beginning of each 12-hour period. See Table 5 for preparation.

7.0 Reagents
7.1 Reagent or pesticide grade chemicals shall be used in all tests. Unless otherwise indicated, it is
intended that all reagents shall conform to specifications of the Committee on Analytical Reagents
of the American Chemical Society, where such specifications are available. Other grades may be
used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its use
without lessening the accuracy of the determination.
7.2 Or:ganic-free reagent water: All references to water in this method refer to organic-free reagent
water.
7.3 Solvents and reagents: As appropriate for Method 3510, 3520, 3540, 3541, 355Q, 3630,3640,
or 3660: n-hexane, diethyl ether, methylene chloride, acetone, ethyl acetate, and i.sooctme (2.2,4
trimethylpentane). All solvents should be pesticide quality or equivalent, and each lot ofsolvent
should be determined to be phthalate free.
7.4 All gases (Le., carrier, auxiliary, etc.) should be at least high purity grade.

Pqc'50f18



8.0 Procedure
8.1 Stock Standard Solutions

8.1.1 Concentrated and certified standard mixtures can be obtained from several sources. For
example, Restek and Supelco supply the pesticide and PCB mixtures. It is recommended that
these be used for traceability purposes. Stock standard solutions can then be diluted directly
from the concentrates.
8.1.2 The pesticides must be made in two solutions, Individual A (INDA) and Individual B
(INDB). See Tables 2 and 3 for preparation concentration. The surrogate standards tetrachloro
m-xylene and decachlorobiphenyl are added to all standards, samples and blanks.
8.1.3 Stock standard solutions must be kept refrigerated at 4°C (±2°C) for no longer than 6
months.

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR TIlE ANALYSIS

OF PESTICIDESIPCBs BY GC, SW·846, METIIOD 8081

O-SERIES: SWL-OP-412

REv. No.: 1.0 - 9/17/97 •

8.2 Calibration Standards
8.2.1 Prepare solutions of the calibration standards for INDA and INDB and each Aroclor at 5
concentration levels beginning at the quantitation limit and spanning the linear working range of
the detector. See Tables 2 and 3 for the solution concentrations.
8.2.2 Calibration standards must be remade at least every six months, or verified against new
standards· before use.

)

8.3 Spiking Solutions
8.3.1 Surrogate Solution •

8.3.1.1 The surrogates, Tetrachloro-m-xylene and Decachlorobiphenyl, are added to all
standards, samples, matrix spikes, and blanks. Prepare a surrogate spiking solution of0.2
ug/mL of each of the two compounds in acetone or methanol. The solution should be
checked frequently for stability. The solution must be replaced after six months, or sooner,
if comparison with quality control check samples indicates a problem.
Caution:Analysts must allow all spiking solutions to equilibrate to room temperature before
use.
8.3.1.2 Aroelor Matrix Spiking Solution

8.3.1.2.1 Prepare a solution in acetone or methanol that contains Aroclors 1016 and
1260 in the concentration specified below:

8.3.1.3 Pesticide Matrix Spiking Solution

8.3.1.3.1 Prepare a spiking solution in acetone or methanol that contains the following
pesticides in the concentrations specified:

Analvte
Aroelor 1016
Aroelor 1260

ANALYTE:.

Concentration (ug/mL)
6.0
12.0

Concentration (ug/mL)
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8.3.1.3.2 The solution must be prepared every six months, or sooner if the solution has
degraded or concentrated.

8.3.1.4 Florisil Cartridge Check Solution
8.3.1.4.1 Flori~ilcleanup is not performed as a routine, but clients may occasionally request
its use. Before use, pesticide recoveries are verified through use of the following check
solution. The Florisil Check Solution consists of the following compounds made in
acetone:

••••

•

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS

OF PESTICIDESIPCBs BY Ge. SW-846. METHOD 8081

Aldrin .0.25
Alpha-BHC 0.25
Beta-BHC 0.25
Delta-BHC 0.25
Gamma-BHC 0.25
alpha-Chlordane 0.25

.. ganuna-Chlordane 0.25
4,4'-DDD 0.25
4,4'-DDE 0.25
4,4'-DDT 0.25
Dieldrin 0.25
Endosulfan I 0.25
Endosulfan II 0.25
Endosulfan Sulfate 0.25
Endrin 0.25
Endrin Aldehyde 0.25
Endrin Ketone 0.25
Heptachlor 0.25
Heptachlor Epoxide 0.25
4,4' -Methoxychlor 1.0

O-SERIES: SWL-OP-412

REV. No.: 1.0 - 9/17/97

•

Analvte
2,4,5-Trichlorophenol
Alpha-BHC
Garnma-BHC
4,4'-DDD
4,4'-DDT
Dieldrin
Endosulfan I
Endrin
Heptachlor
4,4' -Methoxychlor
TCX
DCB

Concentration (ug!mL)
0.10
0.02
0.02
0.04
0.04
0.04
0.04
0.04
0.02
0.2
0.02
0.04

c~ -020/
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8.3.1.4.2 The check solution should exhibit 80 .: 120% recovery of the pesticides and less
than 5% recovery of 2,4,5-TCP.

8.3.1.5 Store all standard solutions in amber glass bottles or vials with a Teflon-lined screw cap
at 4°C (±2°C) and protect from light.

•
8.4 GC Analysis Procedures

8.4.1 Gas chromatography conditions. These conditions are only recommended starting
conditions. Each instrument may vary and require changes to be optimized.

8.4.1.1 Colwnns: column phases may. be varied as long as equivalency is established.
8.4.1.1.1 Column 1 and Column 2:
Carrier gas (He or H2) 5-7 mUminute
Makeup gas (N2) 90 mUmin
Injector temperature 220°C
Detector temperature 320°C
Initial temperature 150°C, hold 0.5 minute
Temperature program 150°C to 275°C at 6°C/min.
Final temperature 275°C hold 18 minutes.
8.4.1.1.2 Column 3:
Carrier gas (He or H2) 6 mL/minute
Makeup gas (N2) 90 mL/min •Injector temperature 220°C
Detector temperature 300°C
Initial temperature 140°C, hold 2 minutes
Temperature program 140°C to 240°C at lOoC/min, hold 5 min.

at 240°C, 240°C to 265°C at 5°C
Final temperature 265°C, hold 18 minutes..

8.4.1.1.3 Column 4, Column 5, and Column 6
Carrier gas (He or H2) 2 mL/min
Makeup gas (N2 or5% Me/95% Argon) 90 mUmin
Injector temperature 220°C
Detector temperature 300°C

. Initial temperature 110°C, hold 0.5 minutes
Temperature program 110°C to 140°C at 20°C/min, hold 0 min.

at 140°C, 140°C to 280°C at 11°C/min.
Final temperature 280°C, hold 6.18 minutes.

8.4.2 Calibration
8.4.2.1 Refer to Method 8000A for proper calibration techniques. Percent relative
standard deviation must be ~ 20 for all analytes over the five point calibration range to
assume linearity through the origin (and use the mean calibration factor for quantitation). •Linear fit calibration or non-linear (quadratic) calibration may be used if% RSD is> 20 as
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long as the correlation coefficient or coefficient of detennination (for quadratic) are 0.99 or
greater.
8.4.2.2 Calculation of retention time windows does not follow method 8000Al8080A
because retention time windows established by this method are 0.00 to 0.01 (to the 1I100th
of a minute) for all compounds. This is due to highly stable chromatographic systems. The
use of such retention time windows for "real-world" samples may' result in numerous false
negatives, therefore, the windows established in EPA's SOW OLM03.2 have been adopted
(See Table 6). 72-hour retention time studies (Fonn 9Es) are maintained for each
instrument and column per method 8000A to prove the stability of the instruments.
8.4.2.3 The procedure of external calibration is used.
8.4.2.4 SWLO's policy is to analyze a five point initial calibration for all pesticide
analytes and a single-point low-level calibration for all multi-component analytes. The
single-point, low-level multi-response initial calibration is intended for a qualitative
detennination of multi-response compounds only. The low-level standard is analyzed to
ensure that the PQL can be detected by the instrumentation. If a multi-component analyte is
identified in a sample, then a five-point calibration is analyzed for the appropriate analyte
and the sample is re-analyzed to obtain a quantitative value fotthe sample. Ifno multi
response analytes are detected, then no five-point multi-response analyte calibrations are
run.
8.4.2.5 Because several of the pesticides may coelute on any single column, two
calibration mixtures are provided to minimize the problem. The.concentrations provided
should be detectable on a GC/ECD suitable for use with this method. Mixtures ofAroclors
other than 1016/1260 and 1221/1254 are not recommended for use with this method. See
Tables 2 and 3 for pesticide calibration standards. See Table 4 for Aroclor standards.
8.4.2.6 .Because of the low concentration of pesticide standards injected on a GClECD,
column adsorption may be a problem when the GC has not been used for a day. Therefore,
the GC column should be primed or deactivated by injecting a PCB or pesticide standard
mixture approximately 4 times more concentrated than the mid-concentration standard.
Inject this standard mixture plus 10 to 15 solvent rinses prior to beginning initial or daily
calibration, especially if the instrument has set for more than several hours.
Caution: Several analytes, including Aldrin, may be observed in the injection just following
this system priming. Always run an acceptable blank prior to running any standards or
samples.

8.4.3 Gas chromatographic analysis:
8.4.3.1 Follow Method 8000A for instruction on the analysis sequence, appropriate
dilutions, and identification criteria. Analysis of a mid-concentration standard every 12-hour
shift (not to exceed 20 samples) is required. Analysis of low and high calibra:ri()n
verification standards will be perfonned for those clients which request the most strict
interpretation of method 8081. Otherwise, the mid-concentration standard will suffice.

8.4.3.2 Examples of GC/ECD chromatograms generated by instruments \1I;itb. wide-bore
capillary columns are presented in Figures I through 7.
8.4.3.3 If the peak response is less than 2.5 times the baseline noise leve4 the validity
of the quantitative result may be questionable. The analyst should consult VIr'irh the
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source of the sample to detennine whether further concentration of the sample is
warranted by the context in which the result is to be used.
8.4.3.4 If the peak response exceeds the range of the highest standard, dilute the extract
and reanalyze.
8.4.3.5 Identification of mixtures (Le. PCBs and Toxaphene) is based on the
characteristic "fmgerprint" retention time and pattern of the indicator peak(s); and
quantitation is based on the area under the characteristic peaks as compared to the area
under the corresponding calibration peak(s) of the same retention time and pattern
generated using external calibration procedures.
8.4.3.6 Identify compounds in the sample by comparing the retention times ofthe
peaks in the sample chromatogram with those of the peaks in standard chromatograms.
The retention time windows used to make identifications are the retention time windows
listed in Table 6. Take into account the variance caused by matrix effect in samples.
8.4.3.7 Quantitation of the compound(s) of interest is premised on: 1) a linear response
of the ECD to the ranges of concentrations of the compound(s) of interest encountered in
the sample extract and the corresponding calibration extract; and 2) a direct linear
proportionality between the magnitude of response of the ECD over the width(s) ofthe
retention window(s) (the area under the characteristic or "fmgerprint" peak[s]) in the
sample and calibration extracts. Proper quantitation requires the appropriate selection of
a baseline from which the area under the characteristic peak(s) can be calculated.
8.4.3.8 If compound identification or quantitation are prec.luded due to interference
(e.g., broad, rounded peaks or ill-defined baselines are present), cleanup of the extract or
replacement of the capillary column or detector may be warranted.

8.4.4 Quantitation of Multiple Component Analytes:
8.4.4.1 Residues which are mixtures of two or more components present problems in
measurement. When they are found together, e.g., Toxaphene and DDT, the problem of
quantitation becomes even more difficult. Suggestions are offered in the following sections
for handing Toxaphene and PCBs.
8.4.4.2 Toxaphene

8.4.4.2.1 Quantitative calculation of Toxaphene is difficult, but reasonable accuracy
can be obtained. To calculate Toxaphene on GCIECD, quantitate using the average of
the four (4) major peaks or the total area of the Toxaphene pattern.

8.4.4.3 Polychlorinated biphenyls (PCBs)
8.4.4.3.1 Quantitation of residues of PCB involves problems similar to those
encountered in the quantitation of Toxaphene. In each case, the chemical is made up of
numerous compounds which generate multi-peak chromatograms. Also, incach.case,
the chromatogram of the residue may not match that of the standard.
8.4.4.3.2 PCB residues are quantitated by comparison to one or more of the Aroclor
materials, depending on the chromatographic pattern of the residue. A choice must be
made as to which Arodor or mixture of Aroclors will produce a chromatogram most
similar to· that of the residue.
8.4.4.3.3 PCB Quantitation - Quantitate the PCB residues by comparing the.
responses of 3 to 5 major peaks in each appropriate Aroclor standard with the peaks
obtained from the chlorinated biphenyls in the sample extract. The amount ofAroclor is

•

•
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calculated using each of the major peaks, arid the results of the 3 to 5 determinations are
averaged. Major peaks are defined as those peaks in the Aroelor standards that are at
least 30% of the height of the largest Aroelor peak. Later eluting Aroelor peaks are
generally the most stable in the environment. Smaller peaks may be chosen for
quantitation if major Aroelor and pesticide peaks coelute. .

8.4.5 See the "Standard Operating Procedure for the Preventive Maintenance of the Gas
Chromatographs" for specific GC maintenance procedures.

9.0 Calculations

9.1 Calibration Factor = Peak Area (or Height) of the Compound in the Standard
Mass of the Compound Injected

9.2 Mean CF =Swn ofCF for each level
nwnber of levels

9.5 See SW-846, Revision 2, January 1995, page 8000B - 20 through 22 for linear and higher
order fit equations.

9.3 SD = Square rootr Sum of (CF of each individual level - Mean CF)2_J
L (number ofieveis ~ 1) J

•
9.4 RSD = SD

Mean CF
x 100

9.6 % Difference = Mean CF - CF from the calibration verification standard
MeanCF

x 100

9.7 % I?rift (used for linear and higher order fits) = Calculated conc. - Nominal cone. X 100
Theoretical conc.

9.8 Calculate percent breakdown as follows:

9.9 Determine the concentration of individual compounds in the sample.
9.9. I Sample Concentration Calculation:•

% Breakdown DDT =

% Breakdown Endrin =

Area of (DOD + ODE)
------------- x 100
Area of DDT + Area DDD + Area DOE

Area of (Endrin aldehyde + Endrin ketone)
--------------------- X 100
Area of Endrin aldehyde + Area of Endrin ketone + Area ofEndrin
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9.9.1.1 Aqueous Samples

Concentration (ugIL)=(As] [V(t)](D] / (Mean CF][V(i)] [V(s)]

where:

As = Area (or height) of the peak for the analyte in the sample.
Vet) = Total volume of concentrated extract (uL).
D = Dilution factor.
Mean CF = Mean calibration factor.
V(i) = Volume of extract injected (uL).
V(s) = Volume of aqueous sample extracted (mL).

9.9.1.2 Nonaqueous Samples

Concentration (ug/Kg)=[As] [V(t)](D] / (Mean CF][V(i)] [w(s)]

where:

As = Area (or height) of the peak for the analyte in the sample.
Vet) = Total volume of concentrated extract (uL). .
D = Dilution factor.
Mean CF = Mean calibration factor.
V(i) = Volume of extract injected (uL).
W(s) = Weigth of sample extracted (g).

9.4 For multicomponent mixtures (chlordane, toxaphene. and PCBs) match retention times and
panerns (relative ratios) of peaks in the standards with peaks in the sample. Quantitate every
identifiable peak unless interference with individual peaks persist after cleanup. Add peak height or
peak area of each identified peak in the chromatogram. Calculate as total response in the sample
versus total response in the standard.
9.5 Report results in ugIL without correction for recovery data. All QC data obtained should be
reported with the sample results.

10.0 Quality Control

•

10.1 Refer to Chapter One of SW-846 for specific quality control (QC) procedures. Quality control
to validate sample extraction is covered in Method 3500 and in the extraction method utilized. If the •
extract cleanup was performed, follow the QC in Method 3600 and in the specific cleanup method.
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10.2 DDT and endrin are easily degraded in the injection port, if the injection port or front of the
column is contaminated with buildup of high boiling residue from sample injection. Check for
degradation problems by injecting a mid-concentration standard containing 4,4'-DDT and endrin.
Look for the degradation products of 4,4'-DDT (4,4'-DDE and 4,4'-DDD) and endrin (endrin ketone
and endrin aldehyde): If degradation of either DDT or endrin exceeds 15%, take corrective action
before proceeding with calibration, (refer to Method SOOOA and Section 4.4 ofMethod 8081). See
section 9.0, Calculations, for the procedure for calculating % breakdown.
10.3 Calculate surrogate standard recovery on all samples, blanks, and spikes. Determine if the
recovery is within limits established. If recovery is not within limits, the following are required:

10.3.1 Check to be sure there are no errors in calculations, surrogate solutions and internal
standards. Also, check instrument performance.
10.3.2 Recalculate the data and/orreanalyze the extract if any of the above checks reveal a
problem.
10.3.3 If the method blank recoveries are out of the advisory limits, reanalyze the sample to rule
out instrument problems. Re-extract and reanalyze the samples if none of the above are a
problem. .

10.4 The breakdown ofDDT and endrin should be measured before samples are analyzed. Injector
maintenance and recalibration should be completed if the breakdown is greater than 15% for either
compound.
10.5 Include a mid-concentration calibration standard every 12-hour shift (not to exceed 20
samples) in the analysis sequence as a calibration check. The response factors for the mid
concentration calibration should be within 15 percent of the average values for the multi
concentration calibration. When this continuing calibration is out of this acceptance window, the'
laboratory should stop analyses, clean the injector, replace the septum and recalibrate the system.
Samples that are not bracketed by acceptable standards must be reinjected to avoid errors in
quantitation. If the calibration verification standard exceeds the criteria in the positive direction
(upward drift from the initial calibration) and no positive identifications were made for target
analytes, the samples do not require reanalysis and results may be reported. This scenario shows
that any target analytes at the QL would have been identified if they were present
10.6 Instrument blanks must not contain any confirmed target analyte greater Y2 ofthe reporting
limit for the associated samples. Method blanks must not contain any confinned target analyte
greater than the reporting limit for the associated samples. If contamination is not~ stop all
analyses, determine the source of the contamination, remove the source, and confirm the source is
gone by reanalyzing an instrument blank and/or method blank as appropriate.
10.7 Laboratory control spike and matrix spike/matrix spike duplicate recoveries and RPDs are
compared to client specified control limits if available. Otherwise, in-house generated control
limits will be used (See "Blue Book" for most recent control limits).

11.0 Waste Disposal
See the Standard Operating Procedure for the Disposal of Waste.
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12.0 Method Performance
12.1 The MDL concentrations are updated annually and are obtained using organic-free reagent
water and sandy loam soit The MDL results are maintained in SWLO's "Red book" by the QA
Department. Details for determining MDLs are given in Chapter One of SW-846 and the SOP for ,
the DefInition and Determination of Detection Limits, SWL-GA-l13. The MDL actually achievable
in a given analysis will vary depending on detector response characteristics, irreducible noise from
instrument electronics and matrix effects.
12.2 The accuracy and precision obtainable following this method will be determined by the sample
matrix, sample preparation technique, optional cleanup techniques, and calibration procedures used.
12.3 The laboratory should maintain control charts ofLCS, MS, and MSD recoveries" and relative
percent deviations between MS and MSD recovery for accuracy and precision data Surrogate
recovery should also be plotted. The control charts are monitored monthly for LCS and quarterly
for MS and are maintained on me in the laboratory. Control limits are updated on an annual basis.
12.4 Table 1 gives the retention times that can be achieved by this method for the organochlorine
pesticides. Examples of the separations on a DB-608 column are shown in Figures 1 through 7.
QLs are calculated by multiplying the MOL value for an analyte by a nwnber ranging from 5-10.
The QL will, in no instance, be less than the MDL. See "Red Book" for SWLO's QLs.

•

•
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Table 1: Gas Chromatographic Retention Times for the Organochlorine Pesticides for method 8081•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS

OF PESTICIDESlPCBs BY GC. SW-846. METHOD 8081

·O-SERIES: SWL-Op.:.412

REV. No.: 1.0 - 9/17/97

Compound DB 608(1)
Retention Time (min)

DB 1701(1)

•

Aldrin 11.84 12.50
alpha-BHC 8.14 9.46
beta-BHC 9.86 13.58
delta-BHC 11.20 14.39
gamma-BHC (Lindane) 9.52 ~ 10.84
alpha-Chlordane 15.24 16.48
gamma-Chlordane 14.63 16.20
4.4'-000 , 18.43 19.56
4,4'-00E 16.34 16.76
4,4'-00T 19.48 20.10
Oieldrin 16.41 17.32
Endosulfan I 15.25 15.96
Endosulfan II 18.45 19.72
Endosulfan Sulfate 20.21 22.36
Endrin 17.80 18.06
Endrin aldehyde : 19.72 21.18
Heptachlor 10.66 11.56
Heptachlor epoxide 13.97 : 15.03
4,4'-Methoxychlor 22.80 22.34
Toxaphene MR l\.iR.
Aroe lor- 1016 MR l\.iR.
Aroelor-1221 : MR MR.
Aroclor-1232 MR _ l\.iR.
Aroclor-1242 MR MR.
Aroclor-1248 MR l\.iR.
Aroclor-1254 MR ..: _ ..••• l\.iR.
Aroclor-1260 MR _ _ MR

MR .. Multiple peak responses.
NA .. Data not available.

(I) Temperaturc program - Thcsctimes are representativc only.

. 12.5 Concentrations of Calibration standards are given in Tables 2-7:

Table 2: Pesticide Calibration Standards - Individual Standard Mixture A - Low Point
• Concentration nglmL (Levell)
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Individual Standard Mixture A - Low Point Concentration ng/mL (Levell)

alpha-BHC 3.75
Heptachlor : 3.75
glUllma-BHC 3.75
Endosulfan I 3.75
Dieldrin 7.5
Endrin 7.5
4.4·-DDD 7.5
4.4·-DDT 7.5
Methoxychlor 37.5
Tetrachloro-rn-xylene 3.75
Decachlorobiphenyl 7.5

Table 3: Individual Standard Mixture B - Low Point Concentration nglmL (Levell)

Individual Standard Mixture B - Low Point Concentration ng/mL (Levell)

beta-BHC : 3.75
delta-BHC 3.75
Aldrin 3.75·
Heptachlor epoxide ; 3.75
alpha-Chlordane 3.75
glUllrna-Chlordane 3.75
4.4·-DDE 7.5
Endosulfan sulfate : 7.5
Endrin aldehyde 7.5
Endrin ketone 7.5
Endosulfan II 7.5
Tetrachloro-rn-xylene 3.75
Decachlorobiphenyl 7.5

Note: Level 2 concentration = 2 x Level 1 Level 3 concentration =4 x Levell
Level 4 concentration =8 X Level 1 Level 5 concentration = 16 X Level 1

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months..

Table 4: Multi-response calibration standards - Low Point Concentration nglmL (Levell)

AroclorrrOX Low Point Concentration (ng/tnL) (Leftj 1)

Toxaphene 250

•

•
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ARI221 : 100
ARI232 100
ARI242 : 100
ARI248 100
ARI254 200

'ARI016 100
ARI260 : 200

Note: Each Aroclor standard is prepared independently with the surrogate DCB and TCX at 5
nglmL except that ARI016 and AR1260 are combined as AR1660. The low standard concentration
standard may vary as long as the concentration is less than or equal to the PQL.

Level 2 concentration =2 X Level I Level 3 concentration =4 X Level 1
Level 4 concentration =8 X Level I LevelS concentration = 16 X Level 1

~repare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Table 5: Performance Evaluation Mixture (nglmL)

Performance Evaluation Mixture -, (nglmL)

gaInma-BHC 10.0
alpha-BHC : 10.0
beta-BHC 10.0
4,4'-DDT 100.0
Endrin 50.0
Methoxychlor 250.0
Tetrachloro-m-xylene 20.0
Decachlorobiphenyl 20.0

Performance Evaluation Mixture (PEM) - prepare the PEM in hexane or isooctane at the
concentration levels listed below. The PEM must be prepared every six months, or more often if the
solution has degraded or concentrated.

Table 6: Retention Time Windows

•
ANALYTE:

Aldrin
Alpha-BHC

RT Window (+ minutes)

0.05
0.05
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Beta-BHC 0.05
Delta-BHC 0.05
Gamma-BHC 0.05
alpha-Chlordane 0.07
ganuna-Chlordane 0.07
4,4'';DDD 0.07
4,4'-DDE 0.07
4,4'-DDT 0.07
Dieldrin 0.07
Endosulfan I 0.07
Endosulfan II 0.07
Endosulfan Sulfate 0.07
Endrin 0.07
Endrin Aldehyde 0.07
Endrin Ketone 0.07
Heptachlor 0.05
Heptachlor Epo;dde 0.07
4,4'-Methoxychlor 0.07
Toxaphene 0.07
Aroclor-IOl6 0.07
Aroclor -1221 0.07
Aroclor -1232 0.07
Aroclor -1242 0.07
Aroclor -1248 0.07
Aroclor -1254 0.07
Aroclor -1260 0.07
TCX 0.05
DCB 0.10

13.0 References

U.S.EPA SW-846, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:,
Revision 2, September 1994, Methods 8000A, 8080A, and 8081.

Standard Operating Procedure, "Control Charts", SWL-GA-l12.

Standard Operating Procedure, "Definition and Detennination of Detection Limits", SWL-GA-113.

14.0 Definitions •NtA = not applicable

Pa!c 18'of 18



•

•

•

PROCEDURAL DOCUMENTS - SYSTEM TRANSITION

Please note that the following document is in transition from a previous
system. The document identification number (listed below) has been
assigned in compliance with the SWL SOP titled:

"Preparation, Review, Revision, and Control ofProcedural'
Documents", SWL-GA-101, Rev. 1.0- 05/14/97

The ill given below integrates the following SOP into the new system
set forth in GA-IOI prior to its annual review (or conversion offonnat
and numbering). Each ill is unique and a "key" field in the new
document control database system. The assignment of a new number is
therefore necessary for its tracking in the new system.

Upon revision or review, the following document will be re-issued in full
compliance with the guidelines set forth in GA-IOl, therefore consistent
with newly converted or written procedural documents.

Existing ill: MS340

NEW DOCUiv1ENT IDENTIFICAnON NUMBER:

SWL-OV-309

Standard Operating Procedure

"Volatile Organics - TCLP"
Rev. No. 3.2

Issued: 11/26/96



AMERICAN ANALYTICAL & TECHNICAL
SERVICES, INe./SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

•

STANDARD OPERATING PROCEDURE
FOR THE ANALYSIS OF
VOLATILE ORGANICS

TOXICITY CHARACTERISTIC LEACHATE PROCEDURE
(TCLP) •

MS340

REv 3.2- 11/26/96

APPROVALS BY:

Documen' Control #AATSWL-MS340-~q j

OFFICIAL A1t1 .
COpy RED STAMP a!oM fD,dlek

INDICATES
ORIGINAL

Name: Gina Jackson------

Name: Chuck Hoover ------

Signature:

Title: VolatileSectionSupervisor __

bM~

•



•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STAo'iDARD OPERATING PROCEDURE FOR TilE A;';ALrSIS OF
VOLATILE ORGANICS

Contents

MS3~O

REv 3.2 - 11/26/96

•

•

GCIMS ANALYSIS OF PURGEABLE ORGANICS , 1
I.Scope/Summary of Method 1
II.Sample Preservation/Holding Times 1
III.Apparatus and Materials ; 1
IV..GeIMS .System 2
V.Reagents and Standards 2
VI.GCIMS Operating Conditions 3
VII.Calibration : 3
VIII.QC Samples 5
IX.Sample Analysis : , 6
X.Interferences : 7
XI.Quality Assurance/Quality Control (QNQC) 8
XII.AnalysislReport Criteria/Validation 8
XIII.Health & Safety 9
XIV.Data Archival 9
XV.References 9

TABLE 1 10
TABLE 2 10
TABLE 3 , - 11
TABLE 4 : 11
TABLE 5 11
TABLE 6 : ~: 12
TABLE 7 12
TABLE 8 13
TABLE 9 ; 13
TABLE 1O : 13
TABLE 11 14
TABLE 12 15

', .

Page 17 of IS



SOUTffiVEST LABORATORY OF OKLAHOi\1A, INC.
STAo'lDARD OPERATL'lC PROCEDL"RE FOR TilE ANALYSIS OF

VOLATILE ORCANICS

MS3~O

~. 3.2 -:- 11/26/96

GC/MS ANALYSIS OF PURGEABLE ORGANICS •

I. SCOPE/SUMMARY OF METHOD

A. An inert gas, helium, is bubbled through a 5 mL sample contained in a specifically designed purging
chamber at ambient temperature. The purgeables are efficiently transferred from the aqueous phase
to the vapor phase. The vapor is swept through a sorbent column where the purgeables are trapped.
After purging is completed, the sorbent column is heated and backflushed with the helium to desorb
the purgeables onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeables which are then detected with a mass spectrometer.

B. An aliquot of the sample is diluted with reagent water when dilution is necessary. A 5 mL aliquot of
the dilution is taken for purging.

C. If the amount of a TCLP compound detected is outside the linear mnge of the instrument, then a
smaller sample size is analyzed.

II. SAMPLf PRESERVATION/HOLDING TIMES

A. TCLP leachates are analyzed within 14 days of Zero Headspace Extraction.

B. Waters should be preserved with HCL (pH <2) and received ~d stored cool (4°C) until analYSi.
Sodium TIllosulfate (4 drops of 10%) is also used v,'hen residual chlorine is present in the water..

III. APpARATUS AND MATERIALS

A. Aficro s.vringes - 10 ilL and larger, 0.006 inch ID needle.

B. Syringe valve - two-way, with Luer ends (three each), if applicable to the purging device.

C. Syringe - 5 mL, gas tight.

D. Balance. Ana(vrical- capable of accurately weighing 0.0001 g. and a top-loading balance capable
of weighing 0.1 g.

E. Glassware

I. Bottle - 40 mL, screw cap, with Teflon cap liner.

F. Purge and trap device - The purge and trap device consists of three separate pieces ofequipment; /
the sample purger, trap and the desorber. (Tekmar 2000 with 2016 and 2032 autosamplers).

IV. GC/MS SYSTEM

A. Gas chromalOgraph - An analytical system complete with a temperature programmable gae
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chromatograph suitable for on-eolumn injection and all required accessories including syringes,
analytical column, and gases.

Column - 08624, 75m, 0.53nun 10, 3.0 urn (1&W Scientific Cat. No. 125-1334) or equivalent.

Jet Separator - Glass (SIS Cat. No. 113505).

Mass spectrometer - Capable ofscanning from 35 to 300 amu every three seconds, utilizing seventy
volts (nominal) electron energy in the electron impact ionization mode and producing a mass spectrum
which meets all the criteria when 50 ng of4-Bromofluorobenzene (BFB) is injected through the gas
chromatograph inlet (see Table 4).

Calibration requirements can be found in Tables 8 and 9.

• '

••

v. REAGENTS AND STANDARDS

A. Reagent water - Produced by filtering tap water through an organic filtration system containing
activated charcoal prior to use.

I. Methanol - Pesticide quality or equivalent.

2. Stock standard solutions - Stock standard solutions are purchased and are traceable to
EPA supplied standards. These solutions are stored in Teflon sealed screwcap bottles 'at
10°C to 20°C.

8. Secondary dilution standards - Using stock standard solutions, prepare secondary dilution
standards in methanol that contain the compounds of interest, either singly or mixed together.
(See GCIMS Calibration in Exhibit E). Secondary dilution standards should be stored with
minimal headspace and should be checked frequently for signs of degradation or evaporation
especially just prior to preparing calibration standards from them.

C. Surrogate Sta..ndard Spiking Solution.

1. Prepare stock standard solutions for toluene-ds, p-bromofluorobenzene, and 1,2
Oichloroethane-d~ in methanol. Prepare a surrogate standard spiking solution from these
stock standards at a concentration of 25 JlglmL in methanol.

O. Purgeable Organic TCLP Matrix Standard Spiking Solution.

I. Prepare a spiking solution in methanol that contains each TCLP compound at a
concentration of 50 JlglmL.

E. Internal Standwd Solution

.1. The three internal standards are Bromochloromethane, 1,4-Difluorobenzene and
chlorobenzene-ds' Prepare a spiking solution containing each of the internal standards.
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It is recommended that the secondary dilution standard be prepared at concentration of25 IlglmL •
ofeach internal standard compound. The addition of 10 ilL of this standard to 5.0 mL of sample
or calibration standard would be equivalent of 50 IlgIL.

VI. GC/MS OPERATING CONDITIONS

A. These performance test require the following instrumental parameters:

1. Electron ·Energy: 70 Volts (nominal)

2. Mass Range: 35-300

3. Scan Time: to give at least 5 scans per peak, not to exceed one
scan

second per

B. All samples and standard solutions must be allowed to warm to ambient temperature before analysis.

C. Recommended operating conditions for the gas chromatograph - Column Conditions: DB-624, 75m,
0.53mm ID, 3 urn film thickness or equivalent at a flow rate of 30 mUmin. Column temperature is
isothermal at 45°C for five minutes, then programmed at 5°C per minute to 105°C. further
progranuned at lOoC/min. to 180°C.

D. Adjust the purge gas (helium) flow rate to 35 ± 3 mUmin. Variations from this flow rate may be
necessary to achieve better purging and collection efficiencies for some compounds, particularly
chloromethane and bromoform. •

VII. CAUBRATION

A. Tune

1. Before analysis of samples can begin, the instrument must meet all calibration criteria. The first
step in the calibration of Volatiles GCIMS system is to demonstrate the ionization and
fragmentation of standard mass spectral tuning compounds. This is accomplished, as well as
sensitivity check, with the use of4-Bromofluorobenzene. This standard is run daily to validate the
GCIMS system and to begin the l2-hour clock. BFB is analyzed by direct injection ofa 50 ng
aliquot into the instrument.

2. When the analysis is complete, the tune is checked against standard criteria (See Table 3 for Tune
Criteria). SW846 Method 8240 tune criteria for BFB is used for all volatile test codes, and before
any other calibration standards or sample analysis is performed.

3. If the tune fails to meet the criteria, rerun BFB. Ifit fails again, the instrument must be retuned
through "Auto Tune" or "Manual Tune". BFB should be run again. Ifit meets criteria, continue
with the calibration sequence. If it fails again, contact your supervisor. Instrument maintenance
such as source cleaning may be required.

B. Initial Calibration

I. Once BFB has met its tune criteria, calibration may begin. Initial calibration of the GCIMS is
established and validated by the analysis of EPA traceable standards at five concentration levels.
which are 5, 20, 50, 100, and 200 ppb. These standards are made up in 5 mL of reagent water
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and purged on the Te1cmar before analysis by GC/MS. The internal standard calibration procedure
is used. In addition to surrogate recovery compounds, standards and sample extracts are spiked
with internal standards that span the retention time range of the analytes of interest.

2. The Response Factors (RF) for the analytes in the standard are calculated and stored in a Target
Method File. The concentration ofthe analytes during sample analysis is calculated using the RF

,of each analyte detennined in each day's calibration. These equations are shown in Table 13.

3. The calibration standards are prepared by filling a s~Tinge with 5 mL ofreagent water and spiking
with the standards as shown below.

•

.~YLLN.\...",,"' .",'/,\.1...1! !LA.L~ J. J:.Ctii~lCAL~£R\'lCES, L""'IC./

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPEIUTL'iC PROCEDL"RE FOR TilE At'iALYSIS OF
VOLATILE ORCANICS

MS3~O

, REv 3.2 - 11126/96

•

.'

Internal 25 ppm Int. Std. Stock Std.
Std. Surrogate Stock Std. Final Final conc.
'(IJ.L) (IJ.L) (IJ.L) conc. (nglmL) (ng/mL)

10 I I 50 5
10 4 4 50 20
10 10 10 50 SO
10 20 20 SO 100
10 40 40 SO 200

4. Attach the syringe to the syringe valve assembly on the Tekmar. Open the syringe valve and inject
the sample into the purging chamber. Close the purging device valve. Low level soil calibrations
must be heated to 40°C beforepurging. Water, medium level soils, and high level soils purge at
ambient temperature. Purge the sample for 8.0 min. At the conclusion ofthe purge time, introduce
the trapped materials to the GC column by the Desorb Mode where the trap is rapidly heated to
180°C for four minutes.

5. While the trap is being desorbed into the GC, you may empty the purging chamber. Afterdesorbing
the sample for four minutes, bake the trap for four minutes at 225°C. After bake, allow the trap
to cool to less than 30°C making it ready to purge the next standard or sample.

6. The standard \\;11 automatically be quantitated into a report from which concentrations, areas,
response factors, standard deviations, and percent differences are calculated.

7. SW846 Method 8240 criteria for Volatiles Calibration Check Compounds (CCC) is employed:
CCC

I,l-Dichloroethene
Chloroform
1,2-Dichloropropane
Toluene
Ethylbenzene
Vinyl Chloride

8. The %RSD is calculated automatically for'all compounds. This %RSD must be within 30% for
all CCC Compounds.

9. SW846 Method 8240 criteria for System Perfonnance Check Compounds (SPCC) is employed
for the compounds below.

SPCC

Chloromethane
I,I-Dichloroethane
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Chlorobenzene
Bromoform
1,1,2,2-Tetrachloroethane

10. The average RF is calculated for all compounds and the RF for SPCC compounds must be at least
0.300, except for Bromoform, which has a minimum RF of 0.100. If the five-point does not meet
criteria, check to see if a standard needs to be rerun. The standards could have been added at
the wrong amount or the purge may have been bad. If reanalyzing a standard will not solve the
problem, contact your supervispr. It could be related to purge chambers, multiplier, flows, etc.

II. Ifthe five-point does meet criteria, and there is time remaining in the 12-hour time period, samples
may be run. The 50 ppb Standard's response factors are used to calculate the concentrations in
samples of the TCLP compounds.

•...~.MJ:.K.lLA ..' ..\l"'ALkTlCAL~ 1 ECHN1CAL~ERVICES, iNC.!
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATINC PROCEDURE FOR THE A~ALYSIS OF
VOLATILE ORCANICS

C. Continuing Calibration
1. A continuing calibration of the GCIMS uses the same EPA traceable standards, but at only one

level. This level is 50 ppb The analysis is performed in the same manner as stated for the initial
calibration. The continuing calibration checks the same CCC and SPCC compounds as the initial
calibration. The CCC compounds must have a %Oifference (%0) of less than 20% and the
SPCC must have an RF from that particular day's calibration of greater than 0.300, except for
Bromoform, which must be greater than 0.100. The continuing calibration is performed after the
BFB and must meet all criteria before any other analysis continues.

2. If the criteria is not met, the standard must be rerun. It is possible it was not prepared correctly,
or that there was a bad purge. However, ifthe second standard still doesn't meet criteria, anini~calibration must be run or corrective action performed. .. •

3. Despite the fact that only 10 ofthe compounds in the calibration standards are TCLP compounds,we ensure that all of the compound list meets CCC/SPCC criteria before continuing with the
Method Blank. This allows operators to analyze more than one test code within a twelve hour
calibration sequence. The criteria that must be met is described in the Initial and Continuing
Calibration Sections of this Standard Operation Procedure.

VIII. QC SAMPLES

A. Method Blank

I. The method blank is analyzed once the calibration has been met, whether it be an initialor continuing calibration. The ~ethod blank, c~lIed the "VBLK", consists of loading a
syringe \\ith 10 mL ofreagent water spiked with 10 J-lL ofInternal Standard and 10 J-lL ofSurrogate
which yields a concentration for both of50 ppb. It is used to establish the analytical curve by taking
into account any background responses during the calibration process. It is also used to check for
carryover contamination after a standard run or after a contaminated sample run.

2. An acceptable blank must meet the internal standard criteria stated in the "Sample
Analysis" section and the surrogate recoveries in Table 4. It must also contain less than or equal
to five times the Practical Quantitation Limits (PQL) of Methylene Chloride, Acetone, Toluene,
and 2-Buranone. For all other TCLP compounds, the blank must contain less than or equal to thePQL of any single TCLP analyte. .. •
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3. The laboratory meets this criteria which includes all of the Target Compound List to allowoperators to analyze more than one test code \\ithin a twelve hour calibration sequence.
4. If a blank exceeds this criteria, corrective measures must be taken immediately. Thisaction first consists of immediately reanalyzing the blank. If it still exceeds criteria,

consult your supervisor immediately.

•
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B. Laboratory Control Spike (LCS and LCSD)
I. The Laboratory Control' Spikes (LCS and LCSD) are the last analysis of the calibration

sequence. They are used as internal QNQC checks. The LCS and LCSD are analyzeddaily following the method blank to check the proficiency of the analysis in terms ofworking standards preparation, to monitor standard degradation, and to check traceabilityof the prepared standards from commercial reference materials to EPA referencematerials. These results are also used to create our laboratory control charts.
2. The sample is prepared by loading a syringe with 5 mL of reagent water spiked with 10

ilL of Internal Standard, 10 ilL of Surrogate, and 10 ilL of LCS Mix. This yields a fmalconcentration for all three standards of 50 ppb.
3. The LCS and LCSD contain most of the compounds found in the daily calibrationstandards. Their limits may be found in Table 6. The LCS and LCSD must meet theselimits, as well as the surrogate and internal standard criteria. If these criteria are not met,

corrective action must be taken immediately. This includes rerunning the LCS and/or
LCSD. If the compounds are still out of limits, a new standard should be prepared. LCSlimits are advisory like Matrix Spike Compounds, but since they are internal QC limitsset forth by our laboratory, every effort should be made to meet these limits.

• '

IX. SAMPLE ANALYSIS

A. All TCLP samples are transferred to our AATS-TUL facility. If the sample is less than0.5% solids, it is liquid filtered and sent back to our laboratory for analyses of this filtered
sample. If the sample is greater than 0.5% solids, it undergoes a zero headspaceextraction. This TCLP extract is then analyzed by our laboratory. Because of theseprocedures, all TCLP samples are analyzed under a water calibration.

B. An extraction sheet accompanies all TCLP samples whether they are liquid filtered orextracted. This sheet contains pertinent information used in the final report including dateof sample receipt, extraction or filter date, and any comments related directly to theappearan<;e of the sample. The percent moisture is also noted on this extraction sheet.

C. Before analysis, note any headspace in the bottle. Open the sample/extract bottle which
has been allowed to come to ambient temperature, and carefully fill the sample into thesyringe barrel. The Zero Headspace Extraction Blank requires a volume of 5mL, but allsamples only require a ma.ximum volume of imL due to the higher detection lirnits.A total of5mLvolume is still needed for purging though requiring the addition of 4mL of reagent water.

D. Add 10 uL of the Surrogates spiking solution and 10 uL of the Internal Standard spiking
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•
E. Water samples are loaded in the following manner to ensure the proper sample is placed into its

designated purge chamber on rqe Telanar Autosampler:

I. A test tube rack is filled with the samples' 40 mL Voa vials. The syringes to be used
are placed in front of the samples.

2. All sample purge tubes are labeled \Vith the SWLO ID Number and Autosampler position.
Each analyst verifies as he/she loads each sample into the purge chambers that the syringe
matches the ID on the P4rgetube.

3. Follow the saine purging m~thod as stated during calibration.

F. TCLP protocol requires only a matrix spike and not a duplicate. However, clients often
request a standard MSIMSD \vhich is provided for them in the same manner as a CLP MS/
MSD. The MSIMSD Mix cqntains all TCLP Compounds (Table 5).

x. INTERFERENCES

A. Interferences purged or coextracted from the samples will vary considerably from source
to source, depending upon the panicular sample or extract being tested. The analytical
system, however, should be che~ked to ensure freedo!" from interferences, under the.analysis conditions, by analyzing method blanks.

B. Samples can be contaminated by diffusion of volatile organics (particularly methylene
chloride and fluorocarbons) through the septum seal into the sample during shipment and
storage. A zero headspace extracti~n blank can serve as a check on such contamination.

C. Cross contamination can occur w~enever high-eonc:entration and low-eoncentration samples are
analyzed sequentially. \Vhenever' an unusually concentrated sample is analyzed, it should be
followed by the analysis of organic-free reagent water to check for cross contamination. The
purge-and-trap system may require extensive bake-out and cleaning after a high-eoncentrationsample.

D. The laboratory where volatile analysis is perfonned should be completely free of solvents.
E. Impurities in the purge and gas and from organic compounds outgassing from the plumbing ahead

of the trap account for the majority of contamination problems. The analytical system must be
demonstrated to be free from contamination under the conditions of the analysis by running
reagent blanks. The use ofnon-TF:E'plastic coating, non-TFE thread sealants, or flow controllers
with rubber components in the purging device should be avoided.

XI. QUAUTY ASSURANCE/QUALITY CONTROL (QA/QC)
....

A.

B.

The GCIMS system should be tuned to meet the BFB specifications in Section VI.A. and Table 3.
There should be an initial calibration ofthe GelMS system as specified in Section VI.B. or a continuing •ca.Jibration (Section Vl.C.)
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C. Before processing any samples, the analyst should demonstrate. through the analysis of a methodblank, that interferences from the analytical system, glassware, and reagents are under control. Eachtime a set ofsamples is e:\:tracted, or there is a change in reagents, a method blank should be processed
as a safeguard against chronic laboratory contamination. The blank samples should be carried through
all stages of sample preparation and measurement.

D. A Laboratory Control Spike (LCS) and a Laboratory Control Spike Duplicate (LCSD) are analyzed
for each batch of20 samples. The percent recoveries of the LCSILCSD are compared to historicallygenerated control limits to determine whether the analytical system is in control (see table 6.)

E. A Matrix Spike (MS) and a Matrix Spike Duplicate (MSD) are analyzed as per client request to
determine whether there are matrix effects on the recoveries of particular compounds. PercentRecoveries are compared to Method Limits and outliers are flagged to alert the data user of matrix
effects (see table 5.)

•
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F. Surrogate Recoveries from every sample are compared to method control limits (see table 4.) Ifany
surrogates are out of control, the sample is reanalyzed. The reanalysis is then reported if surrogatesare within limits or the reanalysis is used to establish a matrix effect on the surrogate recoveries.

XII. ANALYSIS/REPORT CRITERIA/VAUDATION

A. A sample is acceptable when it meets the following criteria:
I. The internal standards' EICP areas are within a factor of 2(-500/01+1 00%) of the calibration's

internal standards.

2. The internal standards' retention times are within ±30 seconds of the calibration's internal
standards.

3. Surrogate recoveries are within the limits stated in Table 4.

4. Any TCLP compounds found in the sample are within the linearity range, with any dilutionsshowing compounds in an acceptable range of linearity. Ifa sample analysis contains any target
compounds above the linear range, all subsequent samples will be reviewed for those target
compounds. The target compounds must be below PQL to be acceptable~ otherwise they mustbe reanalyzed.

5. Chromatogram shows no signs of carryover or instrument deficiencies.

•

B.

c.

If sample does not meet internal standards' or surrogates' criteria. it must be reanalyzed. If the
r~alysis meets all criteria, it is submitted. If the reanalysis duplicates the results from the firstanalysis, both analyses are submitted.

A sample report is complete when it contains all of the following in order:
I. Chromatogram
2. Quant Report
3. Manual Integrations
4. Spectra of any TCLP compounds, excluding internal standards and surrogates.
5. Tentatively Identified Compounds (TICs)
6. Internal Standards/Surrogates
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•A. Care must be used when handling s~ancl.ards and samples. All samples should be treated as if
they were toxic. Consult the Material Safety Data Sheets for information on the hazards
involved with each compound and/or standard mixes. Any spills that may occur are cleaned
up immediately.

XIV. DATA ARCHIVAL

A. Instrument data is stored in two separate locations before being archived to ensure data does
not become erased or corrupt. Data is stored on both the instrument's Chemstation and the
Unix-based processing system. Data is archived from the Unix-based system using the "TAR"
format onto 60 m OAT tapes. No more than two months worth of data is archived onto the
same tape. Once a tape contains two months of data. a tape directory is printed and bound
for permanent storage. Each tape is labeled with the instrument ID and the date range of data
contained on the tape.

XV. REFERENCES

•
A. EPA's ''Test Methods for Evaluating Waste" (SW846, 3rd Edition, Rev; I, July, 1992 and September,

1994).

•
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Characteristic Ions for Surrogates and

Internal Standards for Volatile Organic Compounds
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Compound Primary Ion Secondary lon(s)
SURROGATES
4-Bromofluorobenzene 95 174, 176
1,2-Dichloroethane d-4 65 102
Toluene d-8 98 70, 100
INTERNAL STANDARDS
Bromochloromethane 128 49, 130, 51
1,4-Difluorobenzene 114 ·63, 88
Chlorobenzene d-5 117 82, 119

Primary Ion Secondary lon(s)

, TABLE 2.
Characteristic Ions for Volatile TCLP Compounds•

•

Parameter

Vinyl chloride .
1,I-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
Carbon tetrachloride
Trichloroethene
Benzene
Tetrachloroethene
Chlorobenzene

62
96

, 83
62
43
117
130
78
164

112

64
61,98
85
64,100,98
57,72
119,121
95,97,132

129, 131, 166

114
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BFB Key Ions and Abundance Criteria
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•
Mass Ion Abundance Criteria

50 15.0 - 40.0 percent of mass 95 .

75 30.0 - 60.0 percent of mass 95
95 base peak, 100 percent relative abundance
96 5.0 - 9.0 percent of mass 95
173 less than 2.00 percent of mass 174
174 greater than 50.0 percent of mass 95
175 5.0 - 9.0 percent of mass 174
176 greater than 95.0 percent but less than 101.0 percent of mass 174
177 5.0 - 9.0 percent of mass 176

TABLE 4.

Surrogate Recovery Limits

Fraction Surrogate Water Soil

Volatile Toluene-dB 88-110 81-117
Volatile 4-Bromoflourobenzene 86-115 74-121
Volatile 1,2-Dichloroethane-d

J
76-114 70-121
.

TABLE 5.

TCLP Matrix· Spike Recovery Limits

Fraction Matrix Spike Compound Water

Volatile Vinyl Chloride 80-120
Volatile· 1,l-Dichloroethene 80- 120
Volatile Chloroform 80- 120
Volatile 1,2-Dichloroethane 80- 120
Volatile 2-Butanone 80- 120
Volatile Carbon Tetrachloride 80-120
Volatile Trichloroethene 80- 120
Volatile Benzene 80- 120
Volatile Tetrachloroethene 80-120
Volatile Chlorobenzene 80-120

•
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TABLE 6.

Laboratory Control Spike Recovery Limits.

MS3~O

REv 3.2 - 11126/96

•

Fraction Laboratorv Control Snike Comnound Water

Volatile Benzene 70-134

Volatile Chlorobenzene 72-135

Volatile Chloroform 57-152

Volatile Carbon Tetrachloride 37-182

Volatile 1,I-Dichloroethene 54-161

Volatile Trichloroethene 64-149

Volatile Tetrachloroethene 61-141

Volatile Vinyl Chloride 65-167

Volatile 2-Butanone 42-173

Volatile .. 1,2-Dichloroethane 59-151..

TABLE 7.

Volatile Internal Standards with Corresponding
TCLP Anal)-1es Assigned for Quantitation

•

Bromochloromethane

Vinyl Chloride
I, 1~Dichloroethene
Chloroform
1,2,-Dichloroethane
2-Butanone

1,4-Dinuorobenzene

Carbon Tetrachloride
Trichloroethene
Benzene .

C.)- ;277

Chlorobenzene-ds

TetrachJoroethene
ChJorobenzene
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TABLE 8.

Volatile Calibration Check Compounds (CCC)

MS3-10

REv 3.2 - 11126/96

•
I,I-Oichloroethene
Chlorofonn
1,2-0ichloropropane
Toluene
Ethylbenzene
Vinyl Chloride

Initial Calibration
5,20,50,100,and200ppb
Max %RSO: 30%

Continuing Calibration 50 ppb
Max %0: 20%

TABLE 9.

Volatile System Perfonnance Check Compounds (SPCC)

Chloromethane
I,I-Dichloroethane
Bromofonn
I, 1,2,2-Tetrachloroethane
Chlorobenzene

Minimum Relative Response
factor (RRF): 0.300
(0.100 for Bromofonn)

•
TABLE 10.

Target Compound List (TCL) and
Practical Q~aI!titation Limits (PQL)

. ,
Ouantitation Limits

Water
Volatiles CAS Number J-lglL

Vinvl Chloride .. 75-01-4 10
I, I :Oichloroethene 75-35-4 5
Chloroform 67-66-3 5
1,2-0ichloroethane 107-06-2 5
2-Butanone 78-93-3 10
Carbon Tetrachloride 56-23-5 5
Trichloroethene 79-01-6 5
Benzene 71-43-2 5
Tetrachloroethene 127-18-4 5
Chlorobenzene 108-90-7 5

•
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TABLE 11 .

Standards Preparation

REv 3.2-

•

•

Begin Final Volume
Cone. Aliquot Total Cone. to be

Compound or Standard Mix IlglmL ILL Vol. IlglmL used

Restek Internal Standard
"

VOA Internal Std, Mix 2,500 200 20 mL 25 101lL/5mL
-

Restek Surrogate

VOA Surrogate Spike Mix 2,500 200 20 mL 25 101lL/5mL

Restek Calibration Mix

VOA Calibration Mix I 5,000 100
...

25
...

VOA Calibration Mix 2 2,000 250 25

VOA Calibration Mix 3 2,000 250 25
-

VOA Calibration Mix 4 2,000 250 25

VOA Calibration Mix 5 2,000 250 .. 20 mL 25 ~ Io1lL/5mL

*Trichlorofl uoromethane 5,000 100 25

* 1,3-Dichlorobenzene 5,000 100 25

*1,4-Dichlorobenzene 5,000 100 25

* 1,2-Dichlorobenzene 5,000 100 25
J J

*2-Chloroethyl Vinvl ether 10,000 5 2 mL 25 101lL/5mL

Restek VOA TCLP Matrix Spike Mix 2,000 125 5 mL 50 51lL/5mL

*Compound contained in calibration standard, but not required by SW846/8240, PQL Table It
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TABLE 12.
Response Factor and Concentration Calculatiori

MSJ40

REv 3.2 - 11126/96

•
RF= (A x ) (C is )

(A is ) (CX>
and concx = (A x) (C is)

(Ais) (RFx)

x 100%

Where:
Ax = Area of characteristic ion for the measured compound.
Ais = Area of the characteristic ion for the specified internal standard
Cis = Concentration of the internal standard (ng"'lL)
Cx = Concentration of the measured compound (ng/J.lL)
RF x = Response Factor of the measured compound.

Surrogate Recovery:

% Surrogate Recovery = ~

Where:
Q d = Quantity determined by analysis
Qa = Quantity added to sample

Matrix Spike Recovery and RPD:

Matrix Spike Recovery =

Where:
SSR = Spiked Sample Result.
S R = Sample Result
SA = Spike Added

SSR - SR

SA
x 100

Matrix Spike RPD = IMSR - MSDR/ x 100
(Yz)(MSR + MSDR)

Laboratory Control Spike (LCS) Recovery:

. LCS Spike Recovery =

Where:
SSR = Spiked Sample Result
S R = Sample Result
SA = Spike Added

SSR - SR

SA
x 100
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SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

STANDARD OPERATING PROCEDURE FOR THE

DETERMINAnON OF TOTAL KJELDAHL NITROGEN.

Section l.O~Scope And Application

SWL-IN170

REV. 3.0-4/14/97 •
1.1. This method covers the determination of total Kjeldahl nitrogen in drinking,

surface and saline waters, domestic and industrial wastes. The procedure
converts nitrogen components of biological origin to ammonia.

1.2 After distillation: the ammonia is determined by the titrimetric method which
is applicable to concentrations above 1 mg Nlliter.

Section 2.0~Summary Of Method

2.1 The sample is heated in the presence of cone. sulfuric acid, K2S04. and
HgS04 and evaporated until S03 fumes are obtained and the solution
becomes colorless or pale yellow. The residue is cooled, diluted, and is
treated and made alkaline with a hydroxide-thiosulfate solution. The
ammonia is distilled and determined after distillation by titration.

Section 3.0~Sample Handling And Preservation

3.1 Samples may be preserved by addition of2 ml of cone. H2S04 per liter and
stored at 4°C. Even when preserved in this manner, conversion of organic
nitrogen to ammonia may occur. Preserved samples should be analyzed as
soon as possible.

Section 4.0~ Interference

4.1 High nitrate concentrations (10X or more than the TKN level) result in low
TKN values. The reaction between nitrate and ammonia can be prevented by
the use of an anion exchange resin (chloride form) to remove the nitrate prior
to the TKN analysis.

Section 5.0~Reference

5.1 Digestion apparatus: A Kjeldahl digestion operates with 250 ml Erlenmeyer
flasks.

5.2 Hot Plate

5.3 500 ml double-neck boiling flasks with side-arm inlet tubes.

5.4 Distillation rack.

•

•
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SOUTHWEST LABORATORY OFO~OMA,INC.,
STANDARD OPERATING PROCEDURE FOR THE

DETERMINAnON OF TOTAL KJELDAHL NITROGEN.

Section 6.0~Reagents

SWL-IN170

REV. 3.0--4/14/97

•

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Distilled water free of ammonia Such water is prepared by the passage of
distilled water through an ion exchange colwnn containing a strongly acidic
cation exchange resin mixed with a strongly basic anion exchange resin.

NOTE 1: All solutions must be made with ammonia-free water.

Mercuric sulfate solution: Dissolve 8 grams red mercuric oxide (HgO) in 100
ml of 1:5 sulfuric acid (10.0 ml cone. H2S04:50 ml distilled water) or
6iNH2S04' .
Sulfuric acid-mercuric sulfate-potassium sulfate solution: Dissolve 268 grams
K2S04 in 1300 ml distilled water and 400 ml cone. H2S04. Add 50 ml
mercuric sulfate solution (see VII.B) and dilute to 2 liters with distilled water.

Sodium hydroxide-sodium thiosulfate solution: Dissolve 500 grams NaOH
and 25 grams Na2S203. 5 H20 in distilled water and dilute to 1 liter.

Mixed indicator: Mix 2 volumes of 0.2% methyl red in 95% ethanol with 1
volume of0.2% methylene blue in ethanol. Prepare fresh every 30 days.

Boric acid solution: Dissolve 20 grams boric acid, H3B03 in water, add 10
ml indicator (see VI.F), and dilute to 1 liter with distilled water.

Sulfuric acid, standard solution.: (0.02 N) 1 ml = 0.28 mg NH3-N. Prepare a
stock solution of approximately 0.1 N acid by diluting 3 ml of cone. H2S04
(sp: gr. 1.84) to 1 liter with C02-free distilled water. Dilute 200 ml of this
solution to 1 liter with C02 free distille9 water. Standardize the
approximately 0.02 N acid so prepared against 0.0200 N Na2C03 solution.
This last solution is prepared by dissolving 1.0000 gram anhyo.rous Na2C03
oven-dried at 140°C, and diluting to 1 liter with C02-free distilled water. By
weight, 4.08 grams cone. H2S04 diluted to 4000 ml =0.02 N H2S04'

Ammonium chloride, stock solution: 1.0 ml = 1.0 mg NH3-N. Dissolve 3.819
grams NH4CI , dried at 100 C, in water and make up to 1 liter in a volumetric
flask with distilled water. (Final concentration of 1000 mgIL.)

e..

.Section 7.0~Procedure

7.1 The distillation apparatus should be precleaned before use by distilling a 9:1
mixture of distilled water and sodium hydroxide-sodium thiosulfate solution
(see VI.D) until the distillate is ammonia-free. This operation should be
repeated each time the apparatus is out of service long enough to accumulate
ammonia (usually 4 hours or more).

Page 2 of5



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

STANDARD OPERATING PROCEDURE FOR THE

DETERMINATION OF TOTAL KJELDAHL NITROGEN.

SWL-IN170

REV. 3.0-4/14/97 •
7.2 Macro Kjeldahl system:

7.2.1 Place 100 ml of sample (or an aliquot diluted to 100 ml) into a 250 ml
Erlenmeyer flask and add 50 ml sulfuric acid-mercuric sulfate-potassium
sulfate solution. Evaporate the mixture in the Kjeldahl apparatus until S03
fumes are given off and the solution turns colorless or pale yellow. Cool
the residue and add 30 ml distilled water. Transfer to a 500 ml boiling
flask and dilute to approximately 300 ml.

7.2.2 For Soils: Weigh 1.00 gram sample; add 50 ml H20; add reagent.

7.2.3 Connect the boiling flask to the condenser with an extension of the
condenser tip below the level of the boric acid solution in the 500 ml
receiving flask.

7.2.4 Make the digestate alkaline by careful addition of 50 ml of sodium
hydroxide-thiosulfate solution. Add through the side-arm tube. Mix well.

7.2.5 Steam distill 100 ml to 150 ml at the rate of 6-10 ml/min., into 50 ml of
2% indicating boric acid solution (see VI.F). Begin at "8" setting. After
boiling begins, setto "10".

7.3 Determination of ammonia in distillate by titration.

7.3.1 Titrimetric determination: Titrate the ammonia with 0.02 N H2S04 (see •
VI.G), matching the endpoint against a blank containing the same volume
of distilled'water and H3B03 solution.

Section 8.0~QalQc Requirements

8.1 An ICV will be digested with each batch of samples. The percent recovery
limits will be ± 10%.

8.2 A preparation blank(pB), Laboratory Control Sample (LCS), and Laboratory
Control Sample Duplicate (LCSD) will be analyzed with every batch of
samples. Pipet 2.00 mls of 1000 mgIL NH4CI into 100 mls 01 water for
LCSILCSD· The percent recovery control limits for the LCSILCSD are ±
15% and 0-20% RPD. The reporting limit for the PB is < reporting limit.

8.3 A Matrix Spike (MS) and Matrix Spike Duplicate (MSD) will be performed
on every batch of 20 samples or less. The control limits and' spiking
procedure are the same as the LCSILDS.

Section 9.0~Calculation

9.1 Calculate the Total Kjeldahl Nitrogen, in mg, in the original sample as follows:

TKN(mg)= (A-B)NxF •

. where:
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-_...

A= milliliters of standard 0.020 N H2S04 solution used in titrating sample.

B= milliliters of standard 0.020 N H2S04 solution used in titrating blank.

N= nonnality of sulfuric acid solution.

F= milliequivalent weight of Iritrogen (14 mg).

9.2 To calculate the Total Kjeldahl Nitrogen in mg/l:

TKN (mg/l) = (TKN (mg) x 1000) / V

Where:

V = milliliters of sample digested.

9.3 To calculate the Total Kjeldahl Nitrogen in mg/kg:

TKN (mg/kg) = (TKN (mg) x 1000) j g

Where:

g = grams of sample digested

NOTES:

if sample plus digestion mixture turns black, dilution will probably be
necessary. Do not allow digestion to go to dryness or fall below 10 ml before
turning pale.

Soils may need to use 0.10 gram ofsample ifthey are oily or black

Section 10.0~Reference

10.1 EPA 351.3 (modified).

10.2 18th Edition Standard Methods 4500-Norg (modified).
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

STANDARD OPERATING PROCEDURE FOR THE

DETERMINAnON OF TOTAL KJELDAHL NITROGEN.

APPENDIX!

SWL-IN170

REV. 3.0-4/14/97 •
MODIFICATION TO PROCEDURE FOR: URS CONSULTANTS

NAVY CLEAN PROJECT # CTO-0039

Perfonn a 1:5 soil to water extraction stirring constantly for one hour. Allow
extract to settle, and filter through Whatman number one filter. Proceed with method as
written. Back calculate results to original soil sample weight (dry weight basis).

•

•
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SOU1HWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR
TOTAL ORGANIC CARBON L'II SOIL SEDIMENT

L SCOPEAND APPLICATION

IN045S

REv 2.2 - 12/17/96

•
A. This method describes protocols for the determination of organic carbon in soil or sediment.

B. The applicable range of this analysis is 100 to 999,900 mgiKg organic carbon. The Southwest
Laboratory of Oklahoma reporting limit is 100 mglKg.

C. Data is reponed in mgIKg on a dry weight basis.

n S~YOFMETHOD

A. Inorganic carbon from carbonates and bicarbonates is removed by acid treatment.

B. The organic compounds are decomposed by pyrolysis in the presence of oxygen.

C. The carbon dioxide that is formed is determined by direct non-dispersive infrared detection.

D. Water content is determined on a separate portion of sediment.

m. SAMPLEHANDLINGANDPRESERVATION •A. Collect sediments in glass jars with teflon or aluminum foil lined lids. Cool and maintain 4°C.

N INTERFERENCES

A. Volatile organics in the soiUsediment samples may be lost in the process of air drying samples
as well as decarbonation resulting in a low bias.

B. Bacterial decomposition and volatilization ofthe organic compounds are miinimized by maintaining
the sample at 4°C, analyzing within the specified holding time, and analyzing the wet sample.

~ APPARATUS

A. Drying oven maintained at 1030 to 105°C.

B. Analytical Instrument: Leco Model CR-12 Carbon determinator with chlorinetrap and non
dispersive infrared detector.

C. Carrier Gas: High Purity Oxygen.

D. Integral Alphanumeric Printer. •
Page lof4
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SOUTIIWEST LABORATORY OFOKLAHO~~ INC.
STANDARD OPERATING PROCEDURE FOR
TOTAL ORGA.~C CARBON IN SOn. SEDIMENT,

VL REAGENTS

IN045S

REv 2.2 - 12117/96

A. Distilled water used in preparation of standards and for dilution of samples should be ultra pure
to reduce the carbon concentration of the blank.

B. Potassium hydrogen phthalate certified A.C.S. grade: 47.05% carbon for instrument calibration.

C. Calcium carbonate certified A.C.S. grade: 12% carbon for instrument calibration check.

D. Hydrochloric acid solution, 1: 1 by volume.

VII. PROCEDURE

B. Calibration

A. Sample .Preparation

1. Take 0.50 grams of well mixed sample and place in a quanz combustion boat.

2. Air dry this sample in desiccator for minimum of 24 hours.

3. Add 1: 1 HCl solution dropwise until the effervescence stops.

4. Dry the samples in a drying oven at 75°C. The sample is now ready for analysis:.-
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.•: 13.

Instrument run temp = 2500°C, and standby mode = 1500°C

Select the channel to be calibrated.

Add a combustion boat to the built-in analytical balance.

Press tare. Weigh approximately 0.2 grams ofpotassium hydrogen phthalate in combustion
boat.

After the balance has stabilized press enter.

Press analyze and wait for the digital readout to read "Load Furnace'. Slide in calibration
stanqard and wait for the result to print-out.

Repeat steps 2 through 5 a minimum of three more times.

Press the SYSTEM UPDATE key, then the I key. The message center will display:
CALIBRATE SYSTEM YESINO .

Press the YES key. The message will display: CALIBRATE. BY SID YESINO

Press the YES key. The printer will print the answer stack for the previous 10 runs.

The message center will display: CARBON SID - % 171 MOD BY KBD enter
the percent carbon contained in the standard sample (47.05%).

Enter the percent carbon obtained in the standard sample (47.05%).

The printer will print the standard entered and the old calibration.
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SOlJ1HWEST LABORATORY OF OKlAHOMA, INC.
ST~"'DARD OPERATING PROCEDURE FOR
TOTAL ORGANIC CARBON IN SOn. SEDIMENT

14. The message will display: SELECT FROM LAST x"'C RESULTS

IN045S

REv 2.2 - 12117/96

•
15. Enter the total number of calibration runs to be included in the calibration calculation. After

a number is entered, the message center will display one-at-a-tirne the results for the number
of results entered. Answer YES or NO to each prompt as it appears. The printer will
print each answer as the YES key is pressed.

16. After the operator responds to the last prompt, the printer will print the new calibration
and the answer stack, recalculated according to the new calibration value.

17. Analyze the 12% calcium carbonate standard and a duplicate to verify the calibration. The
percent recovery must be within ± 10% and RPD <20 or recalibration will be necessary.

18. Analyze a blank combustion boat. The result must be below 0.01% or recalibration will
be necessary.

19. The 12% calcium carbonate standard and blank is analyzed after every 15 samples and
must meet the above criteria or recalibration and reanalysis of the previous IS samples
will be necessary.

C. Sample Analysis

1. Press the 10 CODE key. Enter the sample number to be analyzed.

2. Enter the weight used in the sample preparation and press enter.

•
3. Press the ANALYZE key. The PURGE flow will start immediately. The LANCE flow

will start later in the analysis cycle. .

4. Wait until the message center display "LOAD FURNACE" and then slide the combustion
boat. Immediately after inserting the combustion boat, press the ANALYZE key again since
the amount of carbon released will be insufficient to start analysis automatically.

5. When the analysis is complete, the CARBON display will indicate the results and the printer
will print the value.

6 .. -Remove the expended combustion boat from the furnace.

VIIL QUALIITASSURANCElQUALI1YCONlROL

A. With each batch of samples prepared an empty combustion boat will be treated with 1:1 HeI
and carried through the drying procedure with the samples. The result of the method blank must
be below 0.01%. If all results are below the Reporting Detection Limit (ROL) or above lOX.
blank value the results may be used. If not, the samples must be reprepareci and analyzed.

B. Due to the nature ofthe analysis and the high levels of organic carbon found in soils an sediments
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a matrix spike is not required to estabiish method accuracy. Accuracy of the analysis is
detennined by two sources. The calcium carponate standard used for the initial calibration
verification and continuing calibration verification was discussed in Section VII. Accuracy will
also be determined using a privately prepared sample of Chatanooga Shal containing 3.6% total
organic carbon. The recovery requirements for this sample will be ±15%. If the recovery is
not within control limits, the sample will be reanalyzed once more. If the recovery is still not
within control limits the instrument will be recalibrated and analysis restarted.

•
SOUlliWESTLABORATORYOFOKLAHOMA~ INC.
STANDARD OPERATING PROCEDURE FOR
TOTAL ORGANIC CARBON IN SOn. SEDIMENT .' .

IN045S

REv 2.2 - 12/17/96

C. As stated in Section VII. B. a continuing calibration standard and blank will be analyzed every
fifteen samples.

•

•

D. A matrix spike and matrix spike duplicate must be analyzed with every batch of~ 20 samples.
Add 1 gram of Potassium Hydrogen Phthalate (Sec. VI.b.) after step A.4 in section VIT.

IX. DATAREDUCTION

A. The concentration printed out in % organic carbon shall be converted to mgIKg organic carbon
by the following formula:

Total organic carbo~ mg/Kg:

% Total Organic Carbon (air dried) x 10,000

X. DATAREPORTINGREQUIREMENTS

A. Total organic carbon results will be reported in a tabular format in mgtKg dry weight.

B. The results ofthe method blank, initial and continuing calibration, and duplicate analysis associated
with each batch will also be reponed in a tabular format.

XL REFERENCES

A. LECO Corp., CR-12 Carbon Svstem Instruction Manual, 1987

B., SW-846, Method 9060, Rev. 2, June, 1990
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

STANDARD OPERATING PROCEDURE FOR TIlE DETERMINATION OF

TOTAL ORGANIC CARBON IN WATER

Section 1.0 ~ Scope And Application

SWL-1N045W
REV 2.4 3/10/97

1.1 This method includes the measurement of organic carbon in drinking, surface, and saline
waters, domestic and industrial wastes.

Section 2.0 ~ Summary Of Method

2.1 Organic carbon in a sample is converted to carbon dioxide (CO:z) by catalytic combustion.
The CO2 formed is measured by a nondispersive infrared gas analyzer (NDIR).

Section 3.0 ~ Sample Handling And Preservation

3.1 Sampling and storage of samples in glass bottles· is preferable. Sampling and storage in
plastic bottles is permissable if it is established that the containers do not contribute.
contaminating organics to the samples.

3.2 Samples should be acidified with HCI or H2S04 to a pH <2. Store samples at 4° C until
time of analysis.

3.3 Holding times are 28 days from sample collection.

Section 4.0 ~ Interferences

4.1 This procedure applicable only to homogenous samples which can be injected into the
apparatus by reproducible means of a microliter-type syringe. The openings of the syringe
limit the maximum size of particle which may be included in the sample.

4.2 Removal of carbonate and bicarbonate by acidification and purging with nitrogen can result
in the loss of volatile organic substances.

Section 5.0 ~ Apparatus

5.1

5.2

Shimadzu Total Organic Carbou Analyzer, model TOC-5050 or equivalent.

Carrier Gas: High Purity Air not to contain more than 1 ppm CO2, CO, and HC.
(hydrocarbon) respectively.
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STANDARD OPERATING PROCEDURE FOR TIlE DETER.VlINATION OF

TOTAL ORGANIC CARBON IN WATER

Section 6.0 ~ Reagents

SWL-lN045W

REV 2.4 3/10/97

6.1 Distilled water used in preparation of satandards and for dilution of samples should be ultra
pure to reduce the carbon concentration of the blank.

6.2 Potassium hydrogen phthalate. stock solution, 1000 mg carbon/liter ~ Dissolve 2.125g of
potassium hydrogen phthalate (Primary Standard Grade) in distilled water and dilute to one
liter. The obtained solution contains 1,000 mgll of carbon (1,000 C/l) or equivalent to
1,000 ppm C.

6.3 IC Reagent ~ 25 ml phosphoric acid, 75 ml DI water.

6.4 Humidifier ~ Fill humidifier with distilled water to the upper line, add 2 pellets of NaOH,
and mix.

6.5 Working Calibration Standards ~ Using the following table, dilute the standards using
organic-free water.

•
mLs of Stock Solution (6.2)
per 200 mL Final Volume

0.4
4.0
10.0

20.0

Cone. ofStandard
mg/l

2.0

20.0

50.0

100.0

• '

6.6 Blank Solution ~ Use the same distilled water used for the preparation of the standard
solution.

Section 7.0 ~ Calibration

7.1 Summary

7.1.1 Lower the pH of the standards to <2 with H2S04,

7.1.2 Load the standards into the autosampler and purge with oxygen for 5 minutes.

. 7.1.3 Calibrate instrument starting with high standard and working down towards low
standard.

7.1.4' Resulting calibration curve must have a correlation coefficient ~ 0.995 .
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TOTAL ORGANIC CARBON IN WATER
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7.2" Calibration Frequency:

7.2.1 A new calibration must be performed on a monthly basis, or if one of the following
action items exist (whichever is more frequent).

a) When a new Stock stan~d solution is made.

b) When any of the instrument parameter's are changed (combustion, tube, carrier gasa
flow rate, injection needle, or anything that might change the sensitivity of the
instrument).

c) If the Independent Calibration Standard (ICV), Continuing Calibration Standard
(CCY), Independent Calibration Blank (ICB), or Continuing Blank (CCB) fails their
respective control limits.

7.3 Procedure

7.3.1 Remove gas-line from probe.

7.3.2 Bring up Main Menu; Press #8 (Maintenance menu). Arrow down to gas-flow (Press
enter.) This will turn the gas on. Open front cover of the instrument and adjust the gas
flow all the way open.

7.3.3 Place gas-line in standard container and sparge for five minutes. Do all standards,
cleaning gas-line between each standard.

7.3.4 Fill standard vials and place in turntable starting with high standard. The setup will be.
as follows.

CALIBRAnON ONE

100.0 S1

50.0· S2..................................
20.0 S3..................................

2.0 S4.....................................
7.3.5 Check baseline by selecting #6 (Monitor) and correct if necessary. Press F2 to return to

the Main Menu.

7.3.6 Next select #9 (Autosampler) and press enter.

7.3.6.1 Press F3 (Edit)

7.3.6.2 Press Fl (All Clear)

7.3.6.3 Press F2 (All Clear)

7.3.7 Arrow over to Cl (Calibration One.) Here you may enter any number one through
eighteen and press enter. The calibration will be stored in that file number.

7.3.7.1 Type will be set as #1 (TC). Press enter.

7.3.7.2 The first standard concentration will be 50.0; press enter. Next enter where the
standard will be placed. See VII.B.4 above for placement (i.e., the first standard will
beS1.) .•

7.3.7.3 Range will be set at x5; press enter. .

7.3.7.4 Injection volume will be 30 ug/l; press enter.

Page 3 of8



·, I.•
I I •.

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

•

STANDARD OPERATING PROCEDURE FOR THE DETERMINATION OF

TOTAt ORGA."~ICCARBON IN WATER

7.3.7.5 Nwnber of injections will be 3; press enter.

7.3.7.6 Max. nwnber of injections will be set at 5; press enter.

7.3.7.7 SD and CV will be set at 200 and 2.0%.

7.3.7.8 Shift to origin should be OFF.

7.3.8 Press F2 (Return) to return to autosampler screen.

7.3.9 Press Fl (Next).

7.3.10 ASI Conditions: .

7.3.10.1 Rinse 1

7.3.10.2 No. ofNeedle Washes 2

7.3.10.3 Flow-line washes 4

7.3.10.4 Calibrate before .2
7.3.10.5 Print 3
7.3.10.6 Screen will skip down to:

Key Lock 2
7.3.11 Press Fl (Next).

7.3.12· Press Start.

Section 8.0~Sample Analysis

SWL-IN045W
REV 2.4 3/10/97

••

8.1 Summary

8.1.1 Load samples onto autosampler.

8.1.2 Set purge time at 2.0 minutes using high purity air as purge gas.

8.1.3 Analyze the samples using triple injection.

8.2 Press #8 (Maintenance); press enter

8.2.1 Arrow down to mechanical check; press enter.

8.2.2 Press ASI.

8.2.3 Press AT-R.

8.2.3.1 Remove probe wash and clean with soap and water. Rinse with 1:1 HCL. Fill with
DI water and replace; press return; press end.

8.2.4 Remove sample and gas~line from probes.

8.2.5 Remove gas and sample probe from arm.

8.2.5.1 Place both needles in a. very mild HCL solution (1 :9) and place in sonicator for
fifteen minutes.

8.2.5.2' Remove from sonicator and rinse.
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8.2.5.3 Fill container with DI water and sonicate for an additional fifteen minutes. Replace
in ann.

8.3 Regeneration ofIC

8.3.1 Press enter once regeneration is complete (refill if necessary.)

8.3.1.1 Arrow down to mechanical check; press enter.

8.3.1.2 Under IC-D press on and let any excess reagent drain.

8.3.1.3 While on move, drain tube up or down to prevent tube being crimped or
broken. Press off; then press end.

8.3.2 Arrow up to regeneration of TC.

8.3.2.1 Place 2N HCL in SI and press start.

8.3.2.2 Remove top lid off ofTOC 5050.

8.3.2.3 Watch injection to make sure injection is centered and does not splash on
sides of combustion tube. If injection is not correct, replace injection needle
(see Schimazdu TOC 5050 Operating Manual, page 123.)

8.3.3 Connect gas and sample lines to proper probe.

8.3.3.1 Arrow down to sparge gas flow and press enter. This turns the gas on.

8.3.3.2 Open front cover; set sparge gas to 40 ml/min using flowmeter. •

8.3.3.3 Set carrier gas at 150 mIlmin.

8.3.3.4 Arrow up to sparge gas-flow; press enter (this turns off the gas.)

8.3.3.5 Press F2 to return to Main Menu

8.4 Baseline check

8.4.1 Press #6; press enter.

8.4.2 If baseline is zero, press F2. If not, adjust baseline using the optical zero on top of the
instrument.

8.4.3 Press F2 to return to Main Menu.

8.5 Analysis

8.5.1 Press #9 (Autosampler); press enter.

8.5.2 Press-F3 (Edit.)

8.5.3 Press Fl (All Clear.)

8.5.4 Press F2 (All Clear.)

8.5.5 Choose type of measurement: I=TC, 2=IC, 3=TOC, 4=NPOC. Press enter.

8.5.6 IS is the initial sample. Most often it will be number one, but it can be two, three, and
soon.

8.5.7 FS is final sample and is always a CCB (each run ends with a CCV and a CCB.). •

8.5.8 Arrow over to Fl and choose Fl or F2. Fl is calibration one; F2 is the second
c3libration used for samples that are well above calibration one. At this point #2 is
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entered. When #2 is entered, instrument will automatically move to W (which is
number of washes.) Enter four. NO is the number of injections; in most cases three will
be used. max is maximum number of injections; in most cases five will be used. If for
instance, quads are required it is best to run four out of six. Arrow over to SP where
sparge gas is set for 2.0 minutes per sample. Dl will remain as is.

8.5.9 ASI Conditions

8.5.9.1 Rinse 1
8.5.9.2 Number of needle washes 2

8.5.9.3 Flow-line washes 4

8.5.9.4 Calibrate before 2

8.5.9.5 Print Info 3
8.5.9.6 Auto add of acid l
8.5.9.7 Acid volume (auto)

8.5.9.8 Rinse after addition of acid l

8.5.9.9 Key Lock 2
8.5.9.10 Finish or running 3

8.5.10 Press start.

Section 9.0~Quality Control

•

9.1

9.2

9.3

9.4

All quality control data should be maintained and available for easy reference or inspection.

Calibration: See Section 7.0.

Initial Demonstration ofPerformance:

I) Linear Calibration Range(LCR) - The LCR must be determined initially and
verified every 6 months. The verification on linearity must use a minimum of a blank
and three standards. If any verification data exceeds the initial values by +/- 10%,
linearity must be re-established. If any portion of the range is shown to be nonlinear,
sufficient standards must be used to clearly define the nonlinear portion.

2).Method Detection Limit (MDL) - ?vIDL's must be determined, according to the
SWL-GENMDLS SOP (most current version), every six (6) months.

Assessing Laboratory Performance:

1) A method blank must be distilled with every batch of 20 samples or less. If the
value exceeds the reporting limit, laboratory or reagent contamination should be
suspected and the samples re-distilled.

2) Laboratory Control Samples (LCW and LDW) will be distilled with every batch.
With a true value of 25.0 mg/l the LCW and LDW have control limit of 90-110%
recovery. If out of control the samples will be re-distilled.
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3) Independent Calibration Verification (ICV) and Continuing Calibration
Verification (CCV): this must be a mid-range check standard from an independent
source from the calibration standards. It will be ran immediately after calibration, a
.frequency of 10% and at the end of run. Control limits are 90-110% recovery, if
failure occurs the system must be re-established and re-analysis of all samples that
are not surrounded by CCV's that are in control.

4) Independent Calibration Blank (ICB) and Continuing Calibration Blank (CCB): A
blank must be ran immediately after each ICB or CCV. The value must be less than
the reporting limit, if failure occurs the system must be re-calibrated and re-analyzed
of all samples that are not surrounded by CCB's that are in control.

9.5 Assessing Analyte Recovery and Data Quality

1) A Matrix Spike (MS) and (MSD) must be performed with every batch at value of
25.0 mg/llevel. Data will be flagged if the control of 90-11 0% is not met.

Section 10~References

10.1

10.2

10.3

10.4

u.s. EPA "Methods for Chemical Analysis of Water and Wastes", EPA 600/9-91/034,
September, 1991. Method 415.1. •

Instruction Manual, Total Organic Carbon Analyzer Model TOC-5050.

U.S. EPA SW846 Method 9060, Revision 1, November, 1990.

Standards Methods, 18th Edition, Method 531 OB.

•
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FIGURE 1.

FRONT VIEW OF TIlE TOC-5050 INTERIOR WITH FRONT DOOR OPEN

•
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Southwest Laboratory of Oklahoma, Inc.
Title: Ammonia as Nitrogen (Titrimetric with Distillation)

1.0 SCOPE AND APPLICATION

IN-SERIES: SWL-lN-504
Rev. No.: 2.0 - 08/14/97

•
1.1 This method covers the· detennination of Ammonia as Nitrogen in drinking, surface, and

saline waters, soils, sediments, and sludges.

1.2 After distillation, the Ammonia is detennined by the titrimetric method which is
applicable to concentrations above 1 mgNlL (waters) and 10 mgNlKg (soils).

2.0 METHOD SUMMARY - This method is based on the distillation of ammonia in a borate
buffer at pH 9.5 and subsequent reaction of the distillate with indicating boric acid solution,
which is then titrated with sulfuric acid.

3.0 HEALTH AND SAFETY

3.1 Refer to the current version of the "Laboratory Safety Plan" SOP.

3.2 Each chemical and sample should be regarded as a potential health hazard and exposure
should be as low as reasonably achievable. This may be done by wearing gloves, eye
protection, and laboratory coat during distillation and analysis.

.3.3 The following chemicals have the potential to be highly toxic or hazardous, consult
MSDS: Sulfuric Acid, Sodium Hydroxide. •4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Samples may be preserved by H2S04 at pH between 1.5 and 2 and stored at 4°C.

4.2 Samples should be collected in plastic or glass bottles. All containers must be thoroughly
cleared and rinsed with reagent water.

5.0 INTERFERENCES - Volatile alkaline compounds such as hydrazine and amines will
influence titrimetric results.

6.0 APPARATUS

6.1 Distillation Apparatus

6.1.1 500 mL borosilicate boiling flask

6.1.2 Vertical condenser

6.1.3 500 mL receiving beakers

. 6.1.4 Boiling flask heating mantel

6.1.5 pH paper

6.2 Titration apparatus •
Page 1 of 4



•
Southwest Laboratory of Oklahoma, Inc.
Title: Ammonia as Nitrogen (Titrimetric with Distillation)

6.2.150 mL Class A T-buret with Teflon stopcock

6.2.2 Buret support

7.0 REAGENTS

IN-SERIES: SWL-IN-S04
Rev. No.: 2.0 - 08/14/97

• 8.0

7.1 ASTM Type II Water (ASTMD 1193): Water should be monitored to be Ammonia free.

7.2 Sulfuric Acid, H2S04: Concentrated, Tracepur.

7.3 Borate buffer solution: Add 88 mL 0.1 N NaOH solution to 500 mL approximately 0.025
M sodium tetraborate (Na2B407) solution (9.5 g Na2B407· 10 H20/L) and dilute to 1

liter.

7.4 Sodium Hydroxide, 6N: Dissolve 2.40 g NaOH in beaker and dilute to 1 L.

7.5 Mixed indicator solution: Mix 2 volumes of 0.2% methylene in 95% ethanol with 1
volume of 0.2% methylene blue in ethanol.

7.6 Indicating boric acid solution: Dissolve 20 g HJBOJ in water. Add 10 mL mixed indicator
solution and dilute to. 1 L.

7.7 Standard sulfuric acid titrant, 0.02N: Standardize with Na2C03'

PROCEDURE

8.1 Distillation

8.1.1 The distillation apparatus should be precleaned before use to make sure it is
Ammonia free.

8.1.2 Place 100 mL (water) orlO g (soils) of sample into distillation boiling flask with
20 mL of borate buffer solution and 100 mL of distilled H20. Adjust pH to 9.5

with NaOH solution. Attach to condenser.

8.1.3 Put 50 mL of indicating boric acid solution into receiving beaker, and put tip of
the delivery tube below the surface of acid solution.

8.1.4 Distill at a rate of 6-1 0 mUmin. until about 100 mL of distillate has been
collected.

8.1.5 Remove delivery tube from collection beaker and titrate.

•
8.2 Titration

8.2.1 Titrate Ammonia in distillate with standard 0.02 N H2S04 Titrate until indicator

turns a pale lavender.

8.2.2 Carry a blank through all steps of the procedure and apply the necessary
correction to the results.

Page 2 of4



Southwest Laboratory of Oklahoma, Inc.
Title: Ammonia as Nitrogen (Titrimetric with Distillation)

9.0 CALCULAnON

9.1 Liquid Samples

(A-B) x 280
mg NH3- N/L

mL sample

9.2 Soil Samples

(A-B) x 280
mg NH3 - N/Kg =

g weight sample

where:

IN-SERIES: S\VL-IN-504
Rev. No.: 2.0 - 08/14/97

•

A = Volume ofH2S04 titrated for sample (mL)

B = Volume ofH2S04 titrated for blank (mL)

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 Ensure all quality control documentation is readily available.

10.2 Analyze at least one method blank carried through the whole procedure (PBW).

10.3 Analyze a laboratory control sample (LCW) and laboratory control sample duplicate
(LDW) with each batch of samples.

lOA At the client's request a matrix spike (MS) and matrix spike duplicate (MSD) will be
analyzed with each batch of samples.

11.0 \VASTE DISPOSAL - All samples and chemicals will be disposed of as per instruction in
SOP SWL-GA-114 "Hazardous Waste Management Plan".

12.0 METHOD PERFORMANCE

12.1 The result of the method blank must be below the reporting limit.

12.2 The control limit of the laboratory control sample is 20% RPD and 80-120% recovery.

13.0 REFERENCES

13.1 Standard Methods for the Examination ofWater and Wastewater, 19th Edition, APHA
AWWA-WPCF, Method 4500-NH3-B &E.

13.2 U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and
Wastes, EPA-600/4-79-010, March 1983, Method 350.2.
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Southwest Laboratory ofOklahoma, Inc.
Title: Ammonia as Nitrogen (Titrimetric with Distillation)

IN-SERIES: S\VL-IN-504
Rev. No.: 2.0 - 08/14/97

• 14.0 DEFINITIONS

14.1 Material Safety Data Sheet (MSDS): .......... Information provided by vendors for the
chemical products prepared by their
company. The information on the MSDS
includes but is not limited to composition,
physical properties, hazards identification,
first aid measures, emergency clean-up
and/or response, exposure and storage.

14.2 Sample Batch: Consists of a maximum of twenty samples
per matrix.

14.3 Method Blank: A distilled water sample carried through the
entire preparation and analysis procedure to
check for contamination.

•

•

14.4 Laboratory Control Sample: A spiked sample taken through distillation
and analysis to check the methods accuracy.

14.5 Matrix Spike (MS): A spiked sample taken through the
distillation and analysis to check the effect of
the matrix on the accuracy of the method.

14.6 Matrix Spike Duplicate (MSD): A spiked sample taken through the
distillation and analysis to check the effect of

. the matrix on the precision and accuracy of
the method.
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SOUTHWEST LABORATORY OF OKLAHOMA, L~c.

STASDARD OrERA"lT."C PROCEDIJR.£ FOR THE DETER.\IDOATIO:-; OF

A~~IO:-'1A AS NITROCE.'i (TITIUMETRIC WIni DISTILUTIO:-;)

I. Scope and Application

IN'020

REv. 1.1-il'25/96

•

•

A. This method covers the detennination of Ammonia as Nitrogen in drinking, surface,
and saline waters, soils, sediments, and sludges.

B. After distillation, the Ammonia is detennined by the titrimetric method which is
applicable to concentrations above I mg NIL (waters) and 10 mg N/kg (soils).

II. Summary of Method
A. This method is based on the distillation of Ammonia in a borate buffer at pH 9.5 and

subsequent reaction of the distillate with indicating boric acid solution, which is then
titrated with sulfuric acid.

III. Interferences
A. Volatile alkaline compounds such as hydrazine and amines will influence titrimetric

results.

IV: Sample Handling & Preservation
A. Samples may be preserved by H2S04 at pH between 1.5 and 2 and stored at 4°C.

V. Apparatus
A. Distillation Apparatus

I. 500 mL borosilicate boiling flask

2. Vertical condenser

3. 500 mL receiving beakers

4. Boiling flask heating mantel

5. pH paper

B. Titration apparatus

1. 50 mL Class A T-buret with Teflon stopcock

2. Buret support

VI. Reagents
A. ASTM Type II Water (ASTMD 1193): Water should be monitored to be Ammonia

free.

B. Sulfuric Acid, H2SO.j: Concentrated, Tracepur.

Cd-3/7
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SoumWEST LABORATORY OF OKLAHO~1A, L'1c.
STA.'''DAJU> OPERATI.'\"G PROCEDUR.E FOR 11iE De:n:R.\IDATIO:-'- OF

AM~\IO:'i1A AS NITROGE.'1 (TrrRD!ETRlC \\1TH DISTILUTIO:-'-)

IN020
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C. Borate buffer solution: Add 88 mL 0.1 N NaOH solution to 500 mL approximately •
0.025 m sodium tetraborate(Na2B.j07) solution (9.5 g Na2B.j07 . 10 H20 IL) and
dilute to 1 liter.

D. Sodium Hydroxide, 6N: Dissolve 240 g NaOH in beaker and dilute to 1 L.

E. Mixed indicator solution: Mix 2 volumes of 0.2% methylene in 95% ethanol with 1
volumes of 0.2% methylene blue in ethanol.

F. Indicating boric acid solution: Dissolve 20 g H3BOJ in water. Add 10 mL mixed·
indicator solution and dilute to 1 L.

G. Standard sulfuric acid titrant, 0.02N: Standardize with Na2COJ.

VII. Procedure
A. Distillation

1. The distillation apparatus should be precleaned before use to make sure it is
Ammonia free.

2. Place 100 ml (water) or 109 (soils) of sample into distillation boiling flask with 20
. ml of borate buffer solution and 100 ml of distilled H70. Adjust pH to 9.5 with

NaOH solution. Anach to condenser.

3. Put 50 mL of indicating boric acid solution into receiving beaker, and put tip of the •
delivery tube below the surface of acid solution.

4. Distill at a rate of 6-1 0 mllmin. until about 100 ml of distillate has been collected.

5. Remove delivery tube from collection beaker and titrate.

B. Titration

1. Titrate Ammonia in distillate with standard 0.02 N H2 S04. Titrate until indicator

turns a pale lavender.

2. Carry a blank through all steps of the procedure and apply the necessary correction
to the results.

VIII. Calculation
A. Liquid Samples

(A-B) x 280
rna NH.., - NIL =:;) J

mL sample

•
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STA..."O.uu> OPERATh-';C PROCEDliRE FOR THE DETER.\II:-;Ano:-; or

A;\[\IO"lA AS Nrt1l.0GES (TrrR.J;\tETRJC \'t1TH DISllLuno:,,>,)

B. Soil Samples

(A-B) x 280
mg NH3 - NlKg = _

g weight sample

where:

A =Volume of H2S04 titrated for sample (mL)

B =Volume of H2S04 ti~rated for blank (mL)

IN020

RE\',l.l-7f25/96

•

•

XI. Quality Control
A. Ensure all quality control documentation is readily available.

B. Analyze at least one method blank carried through the whole procedure (PBW).
The result for the PBW must be below the reporting limit.

C. Analyze a laboratory control sample (LCW) and laboratory control sample
duplicate (LDW) with each batch of samples. The control limit for the LCW
LDW is 20 % RPD and 80-120% recovery.

D. At the client request a matrix spike (MS) and matrix spike duplicate MSD) will be
analyzed with each batch of samples.

X. References
A. Standard Methods for the Examination of Water and Wastewater, 16th Edition,

APHA-AWWA-WPCF: Method 417A and 4170.

B. U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and
Wastes, CPA-600/4-79-010, March 1983, Method 350.2.

40f4
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Scope and Application
A. This method covers the determination of the following inorganic anions; Bromide,

Chloride, Nitrate-N, Nitrite-N, Ortho-Phosphate-P, Sulfate, and Fluoride.

B. This method is applicable to the determination of the above anions in drinking water,
surface water, mixed domestic and industrial wastewaters, groundwater, reagent
waters, and solids (after extraction).

C. This method is recommended for use only by or under the supervision of analysts
experienced in the use of ion chromatography and in the interpretation of the
resulting chromatogram. Each analyst must demonstrate the ability to generate
acceptable results with this method.

D. When this method is used to analyze unfamiliar samples for any of the above anions,
anion identification should be supported by the use of sample matrix spikes covering
the anions of interest.

•
~ ... ....,

SoUTHWEST LABORATORY OF OKLAHOMA, iNC.
STANDARD OPERATUfO PROCEDURE FOR THE DETEIUIINATION OF

INOROAHIC ANION81N WATER AND SOIL BY IC IDIC)NEX 20101)

I.

IN030B

REV. 2.4- 10/30/96

•
II. Summary of Method

A. A 1.0 rnillileter volume of sample is introduced into the ion chromatograph. The
anions of interest are separated and measured, using a system comprised of a guard
column, separator column, suppressor device, and conductivity detector. .

B. In order to use this method for solids, an extraction procedure must be performed.

III. Interferences
A. Interferences can be caused by substances with retention times that are similar to and

overlap those of the anion of interest. Large amounts of an. anion can interfere with
the peak resolution of an adjacent anion. Sample dilution and/or spiking can be used
to solve most interference problems.

B. Method interferences may be caused by contaminants in the reagent water, reagents,
glassware, and other sample processing apparatus that lead to discrete artifacts or
elevated baseline in ion chromatograms.

C. Samples that contain particles larger than 0.45 microns and reagent solutions that
contain particles larger than 0.20 microns require filtration to prevent damage to
instrument columns and flow systems.

•
/

IV. Safety
A. Normal, accepted laboratory safety practices should be followed during reagent

preparation and instrument operation. No known carcinogenic materials are used in
this method.

1. Safety glasses must be worn at all times within the laboratory.

2. Gloves should be worn during the filtration of the samples.

2of6
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATINO PROCEDURE FOR THE DETERMINATION OF

INOROAl'lIC ANIONS IN WATER AI'ID SOIL BY IC (DIONEX 20101)

V. Apparatus and Materials
A. Balance - MettlerlHSO, capable of accurately weighting to the nearest 0.0001 g.

B. Ion Chromatograph - Dionex Model 20 10i, with required accessories including
syringes, analytical columns, compressed gases, and detectors.

C. Anion guard column .' Dionex Ion Pac AG4A-SC

D. Anion separator column· Dionex Ion Pac AS4A-SC

E. Anion suppressor device - Dionex Anion Micro-Membrane Suppressor (PIN 43074).

F. Detector - Dionex Conductivity Cell

G. VG Chromatography server and mini-chrom data system.

•

.'

/

VI.

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

Reagents and Consumable Materials
A. Reagent water - Deionized water, free of the anions of interest. The water must be

filtered through a 0.20 micron filter.

B. Eluent Solution - Sodium bicarbonate 1.7/ mM, sodium carbonate 1.8 mM. Dissolve
0.2856 g sodium bicarbonate (NaHC03) and 0.3816 g of sodium carbonate (Na2C03)

in reagent water and dilute to 2 liters. .

C. Regeneration solution - Sulfuric acid, 0.025 N. Dilute 2.8 ml conc. sulfuric acid
(H2S04) to 4 liters with reagent water.

D. Stock Standard solutions, 10,000 mg/I - Certified stock standards for all anions are
purchased from SPEX Industries, Inc. (or another NIST-certified manufacturer), and
are the basis for all working standards.

E. Intermediate Standard· Dilute the 10000 ppm stock standards to 500 ml according
to the following schedule: 2.5 ml Br" (50 ppm), 2.5 ml cr (50ppm), 12.5 mls N03" (25
ppm), 1.0 ml N02" (20 ppm), 1.0 mls POol" (20 ppm), I ml F (20 ppm), and 5.0 ml SO,,
(100 ppm).

F. Working Standards (Method 2010i):

I. Number 1 Standard - Dilute 125 ml of the Intermediate Standard (VI.E) to 250 ml
in reagent water to obtain the following concentrations: 25 ppm Br", 25 ppm cr;
12.5 ppm N03", 10 ppm N02", IO ppm PO,," , 10 ppm F , and 50 ppm S04" .

2. Number 2 Standard - Dilute 25 ml of the Intermediate Standard (VI.E) to 250 ml in
reagent water to obtain the following concentrations: 5 ppm Br", 5 ppm cr, 2.5
ppm NO)-, 2 ppm N02", 2 ppm POol" ,2 ppm F , and 10 ppm S04" .

3. Number 3 Standard - Dilute 5ml of the Intermediate Standard (VLE) to 100 ml in
reagent water to obtain the following concentrations: 2.5 ppm Br", 2.5ppm cr, 1.25
ppm N03", 1.0 ppm N02", 1.0 ppm POol" , 1.0 ppm F , and 5.0 ppm SO,," .

4. Number 4 Standard - Dilute 2 ml of the Intermediate Standard (VI.E) to 100 ml in
reagent water to obtain the following concentrations: 1.0 ppm Br", 1.0 ppm cr, 0.5
ppm NO)", 0.4 ppm N02", 0.4 ppm POol" ,0.4 ppm F , and 2.0 ppm S04" .

•

•
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Apparatus and Materials
A. Balance - MettlerlH80, capable of accurately weighting to the nearest 0.0001 g.

B. Ion Chromatograph - Dionex Model 201 Oi, with required accessories including
syringes, a-nalytical columns, compressed gases, and detectors.

C. Anion guard column - Dionex Ion Pac AG4A-SC

D. Anion separator column - Dionex Ion Pac AS4A-SC

E. Anion suppressor device - Dionex Anion Micro-Membrane Suppressor (pIN 43074).

F. 'Detector - Dionex Conductivity Cell

G. VG Chromatography server and mini-chrom data system.

•
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VI. Reagents and Consumable Materials
A. Reagent water - Deionized water, free of the anions of interest. The water must be

filtered through a 0.20 micron filter.

B. Eluent Solution - Sodium bicarbonate 1.7/ mM, sodium carbonate 1.8 mM. Dissolve
0.2856 g sodium bicarbonate (NaHC03) and 0.3816 g of sodium carbona~e (Na2C03)

in reagent water and dilute to 2 liters.

C. Regeneration solution - Sulfuric acid, 0.025 N. Dilute 2.8 ml cone. sulfuric acid
(H2S04) to 4 liters with reagent water.

D. Stock Standard solutions, 10,000 mg/I - Certified stock standards for all anions are
purchased from SPEX Industries, Inc. (or another NlST-certified manufacturer), and
are the basis for all working standards.

E. Intermediate Standard - Dilute the 10000 ppm stock standards to 1000 rnl according
to the following schedule: 2.5 ml Br" (50 ppm), 2.5 ml cr (50ppm), 12.5 rnls N03' (25
ppm), 1.0 ml N02' (20 ppm), 1.0 mls POol' (20 ppm), I ml F (20 ppm), and 5.0 ml S04'
(100 ppm).

F. Working Standards (Method 2010i):

1. Number I Standard - Dilute 125 ml of the Intermediate Standard (VI.E) to 250 ml
in reagent water to obtain the following concentrations: 25 ppm. Br", 25 ppm cr,
12.5 ppm N03', 10 ppm N02', 10 ppm POol' , 10 ppm F , and 50 ppm S04' .

2. Number 2 Standard - Dilute 25 ml of the Intermediate Standard (VI.E) to 250 ml in
reagent water to obtain the following concentrations: 5 ppm Br", 5 ppm cr, 2.5
ppm N03', 2 ppm N02', 2 ppm POol' ,2 ppm F , and 10 ppm S04' .

3. Number 3 Standard - Dilute 5 ml of the Intermediate Standard (VI.E) to 100 ml in
reagent water to obtain the following concentrations: 2.5 ·ppm Br", 2.5ppm cr, 1.25
ppm N03', 1.0 ppm N02', 1.0 ppm POol' , 1.0 ppm F , and 5.0 ppm S04' .

4. Number 4' Standard - Dilute 2 ml of the Intermediate Standard (VI.E) to 100 ml in
reagent water to obtain the following concentrations: 1.0 ppm Br", 1.0 ppm cr, 0.5
ppm N03', 0.4 ppm N02", 0.4 ppm POol" .0.4 ppm F" , and 2:0 ppm S04' .

e~ -3;;(3 30f6
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5. Number 5 Standard - Dilute 0.5 ml of the Intermediate Standard (VI.E) to 100 ml
in reagent water to obtain the following concentrations: 0.25 ppm Br",0.25 ppm cr,
0.125 ppm NO)', 0.10 ppm N02', 0: 10 ppm P04' , 0.10 ppm F , and 0.5 ppm S04' .

F. Initial Calibration Verification - A certified premixed standard is purchased from
SPEX Industries, Inc. (or another NIST-certified manufacturer) and should have the
following approxamate conc~ntrations: 10 ppm Br', 25 ppm CI', 10 ppm NO)', 5 ppm

N02', 10 ppm P04'. 5 ppm F', and ~5 ppm S04·'

VII. Sample Collection, Preservation, and Storage
A. Samples should be collected in scrupulously clean glass or polyethylene bottles.

B. Sample preservation and holding times for the anions that can be determined by this
method are as follows:

Analyte

Bromide
Chloride
Nitrate-N
Nitrite-N
N03-N02
O-Phosphatc-P
Sulfate .
Fluoride

Preservation

None required
None required
Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C

Holding Time

28 days
28 days
48 hours
48 hours
28 days
24 hours
28 days
28 days

•

/

VIII. Calibration and Standardization
A. Start the pump by pressing the number one eluant line and the pump start button.

Gradually increase flow to 2.0 mVmin. by increments of 0.5 until ready line comes on.

B. Start regeneration flow by pressing B channel button on the column box.

C. Turn on the cell and computer. Range and pump will be set automatically by Dionex
mini-chrome Software.

D. Wait for system to stabilize, generally 10 - IS minutes.

E. Inject 1.0 ml of the mid-range calibration standard.

F. Using the retention times from this standard, build your calibration table entering the
concentrations for each standard,' in Calibration Menu of Dionex Mini-chrome
software.

G. Using injections of 1.0 ml of each calibration standard, tabulate peak area against the
concentration. The results will b~ used to prepare a calibration curve for each analyte.
The coefficient for each anion should be 0.995 or better in the Cal Plot Menu of the
mini-chrome software.

•
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H. The calibration curve must be verified on each working day, or whenever the anion
eluent is changed, and after every 10 samples. If the response or retention time for
any analyte varies from the expected values by more than ± 10 %, the test must be
repeated, using fresh calibration standards. If the results are still more than ± 10%, a
new calibration curve must be prepared for that analyte.

•
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IX.

X.

Procedure
A. Start the system and prime the column by injecting a standard. Then check the

calibration as described in Section VIII.

B. Load and inject 1.0 - 2.0 ml of well mixed sample. Flush the injection loop
thoroughly, using each new sample. Use the same size loop for standards and
samples.

C. The width of the retention time window used to make identifications should be based
upon measurements of actual retention time variations of standards.

D. If the response for the peak exceeds the working range of the system, dilute the
sample with an appropriate amount of reagent water and reanalyze.

E. If the resulting chromatogram fails to produce adequate resolution, or if identification
of specific anions is questionable, fortify the sample with an appropriate amount of
standard and reanalyze.

F. The following extraction should be used for solid materials. Weigh 10.0 g of sample
into a plastic 4 oz sample container. Add 100 ml of deionized water. Shake for 10
20 minutes in a mechanical shaker. Pour slurry into a 40 ml VOA vial, and centrifuge
for 30 min. Filter the supernatant through a 0.2 micron I.e. filter, and load
autosampler as normal.

Quality Control
A. Immediately after the calibration has been established, the calibration must be verified

for every analyte by the analysis of an Independent Standard (ICV). When
measurements exceed the 90 - 110% confidence interval, the analysis must be
terminated, the problem corrected, the instrument recalibrated, and the calibration
reverified. .

B. A Calibni.tion Verification (CCV) and a Calibration Blank (CCB) must be ran every
10 analytical samples and after the last sample. The CCV must agree within 90
110% Recovery of the expected value, and the ~CB must be below the reporting
limit. If they are not, terminate the analysis, correct the problem, and recalibrate the
instrument.

C. The following QC samples must be analyzed with every batch of20 samples per
matrix:

1. Preparation Blank - result must be below the Reporting limit for the analyte of
interest, or the analysis must be terminated and samples re-prepared.
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2. Laboratory Control Sample and Laboratory Control Sample Duplicate 
Measurements must be within 90-110% recovery, or the analysis must be
terminated and samples re-prepared.

3. Matrix Spike and Matrix Spike Duplicate - If Measurements fall outside of75
125%R the data will be fla,gged. The following procedure will be followed for
matrix spikes:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATllfO PROCEDURE FOR THE DETERJilllfATION OF

IlfOROANIC MIOlf8 Ilf WATER AlCD SOIL BY IC (DIOlfEX 20101)

a. Waters - Add 10 III of a 10,000 mg/I stock standard for each analyte and bring up to
a final volume of 5 ml with the sample, giving a spike value of20 mg/1.

b. Soils - Add 0.2 ml of 10,000 mg/I stock standard for each anal}1e to 109 of sample.
Follow the soil extractiori procedure in IX.F., thus giving a 20 mg/I or 200 mg/kg
spike value.

XI. CALCULATIONS
A. Results are printed in mg\!. No calculations are necessary for waters.

B. For Soils:
•

mglkg = (R x V) / g

•Where:

R = result in mg/l

V = Volume of reagent water added for the extraction (milliliters)

g = the grams of the sample used in the extraction

XII. DATA VERIFICATION
A. Regulations covering Data Verification are located with the General Inorganics

Standard Operating Procedures.

XIII. REFERENCES

/

.............. A. U.S. Environmental Protection Agency, Methods for the Determination of Inorganic
Substances in Environmental Samples, August 1993, Method 300.0

B. Standard Methods for the Examination of Water and Wastewater, 18th Edition,
APHA-AWWA-WPCF, Method 4110, pp. 4-1 to 4-5

•
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AMERICAN ANALYTICAL & TECHNICAL SERVICES/
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF
OIL& GREASE

Section 1.0 - Scope and Application

IN200, IN205
REv 3.2 - 1/05/96 •

1.1 This SOP is applicable to the analysis of solid and liquid samples for oil and grease.Concentrations from 0.5 mgfL and upward for water and 10 mg/kg and upward forsolids are obtainable using the methods described herein.

Section 2.0 - Method Summary

2.1 Samples are extracted with trichlorotrifluoroethane (freon) or n-hexane (gravimetriconly) to remove petroleum hydroc¥bons. Water samples must be extracted andanalyzed within 28 days and soils must be extracted within 14 days and analyzedwithin 40 days of sample collection. Oil and grease in the extract is then determined byinfrared analysis according to EPA Method 413.2 or gravimetrically, after driving offthe solvent, according to EPA Method413.1 or 1664.

Section 3.0 - Sample Preservation, Containers, Handling & Storage

3.1 Soil samples should be collected and stored in airtight glass containers with teflon lined •lids. A minimum of 100 grams of sample should be collected. Samples should bemaintained at 39°F ± 4° (4°C ± 2°) during shipment and storage prior to analysis.Aqueous samples should be collected in airtight glass containers with teflon lined lids.A minimum of I L of sample should be collected. Aqueous samples should bepreserved with sulfuric acid to <2 pH. Samples should be maintained at 39°F ± 4° (4°C
± 2°) during shipment and storage prior to analysis.

Section 4.0 - Interferences and Potential Problems

4.1 Solvents, reagents, and processing hardware may yield artifacts leading tomisinterpretation of data. The system must be demonstrated to be free frominterferences under the conditions of the analysis by running method blanks. Specificselection of reagents and purification of solvents may be required.

Section 5.0 - Equipment!Apparatus

5.1 Pipets -I mL, 5 mL and 10 mL

5.2 Volumetric Flasks -100 mL, 1000 mL

5.3 Round-bollomed (Florence) flasks - 500 mL
5.4 Three-ball Snyder columns

5.5 Separatory Funnels - 2000 mL glass with Teflon stopcock

(!).-330 Page 1 of7
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5.6 Beakers -400 mL

5.7 Filter Funnels - Glass with six-inch tip
5.8 Filter Paper - S&S #595 or equivalent
5.9 Graduated Cylinder - 1000 ml

5.10 Hom Sonicator - Tekrnar Sonic Disrupter with 3/4 inch hom or equivalent
5.11 Separatory Funnel Shaker - Glas-Col, or equivalent
5.12 Spectrophotometer - Perkin Elmer 1600 FTIR or equivalent
5.13 Scintiffation Vials - 20 mL

•

. '.' L, I I ~.; ..; , t I,:) ;
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STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF
OIL& GREASE

IN200, IN205
REv 3.2 - 1/05/96

•

Section 6.0 - Reagents and Standards

6.1 Anhydrous Sodium Sulfate - Mallinckrodt #8024I<1XE, or equivalent
6.2 Freon - EM TX1165-1, or equivalent
6.3 n-Hexane - Mallinckrodt ChromAR, or equivalent
6.4 Iso-octane - Baker #9335-3, or equivalent
6.5 n-Hexadecane - Fluka AG #CH9470, or equivalent
6.6 Chlorobenzene - Aldri~h #28,451-3, or equivalent

Section 7.0 - Procedure

7.1 Sample Preparation

7.1.1 Water Samples - Separatory Funnel Technique
7.1.1.1 Sample pH is checked with pH paper. Those samples with pH >2.0 are

acidified to <2.0 with sulfuric acid.

•

7.1.1.2

7. I. 1.3

Mark the water level on the side of the sample container. Decant the entire
sample into a 2 liter separatory funnel. Using a one liter gIaduatedcylinder, decant tap water into the sample container to the mark. Measure
the amount poured from the graduate and record as the sample volume.
Add 30 mL solvent to the sample bottle and shake vigorously to remove
hydrocarbons remaining in the container. Vent the container to prevent
pressure build-up. Add this solvent to the separatory funnel.

Perfonnthe extraction based on SW846 Method 3510. Vigorously shake
the separatory funnel for two minutes to thoroughly mix the two phases,
venting as necessary to prevent pressure buildup. Allow the phases to
separate (at least ten minutes). Filter the solvent phase through enough
sodium sulf.~le to resolve any emulsion and remove entrained water.
Collect in a 120 mL glass container for Infrared (IR) analysis or a round
bottomed flask for gravimetric analysis. Repeat the extraction twice more
using 30 additional ml solvent each time. .

C:< -33/
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7.1.2.4

7.1.2.3

7.1.1.4

7.1.2.2

7.1.2

7.1.2.1

After filtering the last of the extract through the sodium sulfate, rinse the
separatory funnel tip and the sodium sulfate twice to remove traces of
hydrocarbon. Proceed to the desired analysis step B. I. or B.2.

SoiVSludge Samples - Sonication Technique

Weigh 15-30 grams of sample into a clean 400 ml beaker. Stir in anhydrous
sodium sulfate and mix until the mixture is of unifonn consistency and
free-flowing.

Add sufficient solvent to completely cover the sample and allow
immersion of the sonic~tor probe tip one-fourth inch into the liquid.

Perform the extraction according to· SW846 Method 3550. Immerse the
probe tip into the liquid (1/8 to 1/4 inch). Sonicate three minutes at 50
80% duty cycle and 7-9 output control.

Decant the extract through sodium sulfate and collect in the glass extract
container or round-bottomed flask. Repeat the extraction steps twice more.
Proceed to the desired analysis step.

7.2 StandardizationlInstrument Calibr~tion

7.2.1 Infrared Analysis

7.2.1.1 Reference Oil Concentrate Preparation
7.2. I. I.I Prepare reference oil concentrate by combining 15 mL n-hexadecane,

IS mL isooctane and 10 mL chlorobenzene in a 40 mL VOA vial
with teflon liner. Keep tightly sealed and- refrigerated when not in
use.

AMERICAN ANALYTICAL & TECHNICAL SERVICES/
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF
OIL& GREASE

•

From the stock standard, prepare working standards at five
concentrations (e.g.'S, 10,20,30 & 40 mg/IOOmL) by diluting withfreon. .

Prepare a calibration curve by plotting absorbance (at 2930 em-I) vs
concentration for the five working standards. The acceptance limit
is a minimum correlation coefficient of 0.99. If the acceptance limit
is not met, prepare new standards and perfonn initial calibration
again. All standards should be replaced and new initial calibration
performed at a minimum of every six months.

Continuing Calibration

At the beginning of each day, adjust the absorbance to zero with
fresh freon. Read and record the absorbance for a mid level standard
(e.g. 20 mg/IOO mL) daily. If the absorbance is within ±15% of the

7.2.1.3.2

7.2.1.4

7.2.1.4.1

7.2.1.3

7.2.1.3.1

7.2. 1.2 Stock Standard Preparation

7.2. I.2. I Prepare the stock standard by pipening 1 g of reference oil into a
100 ml volumetric flask and dilute to volume with freon. Prepare
monthly or sooner as needed. Record this and all subsequent
standards in a standards log book, uniquely identifying each
standard. Record -this unique identity in the bench notebook each
time the standard is used.

Initial Calibration

Page 3 of7



original value as determined from the initial calibration the system
is in calibration and sample analysis can proceed. Otherwise,

. prepare a fresh mid level standard. If the absorbance of this fresh
standard is also out of limits. prepare new working standards and
perform initial calibration again.

7.2.2 Gravimetric Analysis

7.2.2.1 Primary Spiking Standard Preparation
7.2.2.1.1 Prepare primary spiking standard by weighing 1.0 g #2 fuel oil and

1.0 g com oil into a 100 mL volumetric flask. Dilute to volume with
the solvent. Prepare the working spiking standard by measuring 25
mL primary standard into a 1000 mL volumetric flask and diluting
to volume. Replace primary and working standards at a minimum of
every 12 months.

7.3 Sample Analysis

7.3.1 IR Analysis

7J.1. i For IR analysis, bring the extract volume to the 100 ml mark on the extract
container. Measure the absorbance at 2930 cm- l and record.

7.3.1.2 Oil and Grease is calculated as described in Section VIII.
7.3.2 Gravimetric Analysis

7.3.2.1 For gravimetric analysis, place two boiling chips in the flask and place a
three-ball Snyder column atop the flask. Place the flask in a water bath at
70°C and allow the solvent to boil and reflux until the volume of solvent
remaining in the flask is about the diameter of a half dollar. Remove the
flask from the bath and allow to cool. Decant the remaining extract into a
clean, previously weighed scintillation vial. Rinse the flask three times
with 1-2 mL each time and decant each rinse into the scintillation vial.
Place the open scintillation vial under the nitrogen blow-down apparatus
until all solvent is evaporated. Cool the vial in a desiccator one hour and
reweigh to a constant weight as determined by two consecutive weighings.

•

•

•
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AMERICAl'l ANALYTICAL & TECHNICAL SERVICES/
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF
OIL& GREASE

Section 8.0 - Calculations

IN200, IN205
REv 3.2 - 1/05/96 •

Section 9.0 - Quality Control

concentration (mg/I or mg/kg)
weight of vial + residue (g)
tare weight of empty vial·
sample volume (L) or weight (Kg)

8.1

8.2

Oil and Grease by IR is calculated as follows:

C = (Asmp/ Astd)(Cstd) (l 00/~)
Where:

C = concentration (mg/l or mg/kg)
Asmp = absorbance of sample eXtract
Astd = absorbance of standard
Cstd = concentration of standard
V = sample volwne (L) or weight (g)

Oil and Grease, Gravimetric is calculated as follows:

C = [(Wr WtJ* 1000]IV
Where:

C =
Wr =

WV :

•
9.1 Instrument Baseline

9.1.1 For IR analysis the absorbance must be brought to zero before analyses areperformed. The baseline is established using pure freon and is checkedafter each ten sample readings, or fewer if instiurnent drift is suspected.
9.2 Blanks

9.2.1 Prepare one blank per batch of up to 20 samples. Water blanks areprepared using 1000 mL deionized tap water. Soil blanks are preparedusing 30 g sodium sulfate. Blanks are taken through the entire eXtractionprocess.

9.3 Matrix SpikesfDuplicates

9.3.1 Prepare a spike/spike duplicate pair for each batch of 20 or fewer soilsamples. For IR analysis, spikes are prepared by adding 2 mL of the stockstandard to the already mixed soiUsodium sulfate prior to sonication. Forgravimetric analysis, spikes are prepared by adding 20 mL of the workingspiking standard to the already mixed soil/sodium sulfate prior tosonication. Analyst discretion is used to determine which soil sample tospike.

9.3.2 When sufficient sample volume is provided (i.e. three separate one litercontainers), matrix spikes/duplicates for waters are prepared by adding 2mL of the stock standard (IR analysis) or 20 mL of the working standard •
C::2. -33 c; Page 5 of7



(gravimetric analysis) to the separatory funnel containing the sample to bespiked.

9.4 Laboratory Control Spikes
9.4.1 For soils, provide one laboratory control spike per day by adding 2 mL ofthe stock standard (IR analysis) or 20 mL of the working standard(gravimetric analysis) to 30 g of sodium sulfate and carry through theextraction procedure.
9.4.2 For waters, provide a spike/duplicate pair per batch of 20 or fewer samplesby adding 2 mL of stock standard (IR analysis) or 20 mL of the workingstandard (gravimetric analysis) to one liter of deionized tap water and carrythrough the extraction process.

9.5 Control Limits

9.5.1 If the soil blank contains >10 mg/kg oil and grease the system is out ofcontrol. Extract a new blank and reextract all samples associated with thatblank.

9.5.2 If a water blank contains >0.5 mg/l oil and grease, so note on the report tothe client.

9.5.3 The acceptance range for soil spike recoveries is 50-120%. If a spike is outof limits, reextract. If the reextract is also out of limits the system is out ofcontrol and the batch of samples associated with that spike must bereextracted with a new spike/duplicate pair. Find and correct the problembefore proceeding. .
9.5.4 The acceptance limit for relative percent difference (RPD) for soilspike/duplicates is 20%. If RPD >20%, reextraet the spike/duplicate pair,taking care to homogenize the sample. If the RPD is still >20%, evaluatethe laboratory control spike (LCS). If the LCS is within control limits thesystem is in control and a matrix effect has resulted in the out-of-limitspike/spike duplicate RPD. Submit the LCS result with the report and nofurther action is necessary. If the LCS is out of acceptance limits thesystem is out of control and the batch of samples associated with thatspike/duplicate pair must be reextracted. Ascertain and correct the problemprior to reextracting.
9.5.5 The acceptance range for water control spike recoveries is 50-115%. If aspike is out of limits, extract a new spike. If the new extract is out of limitsthe system is out of control and results are so noted to the client. Find andcorrect the problem before proceeding.
9.5.6 RPD of water control spikes should be <20%. Otherwise, extract a newspike or spike duplicate or both. If the RPD is still >20% the system is outof control and the problem must be ascertained and corrected before moresamples are extracted and analyzed.

•

•

•
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AMERICAl~ ANALYTICAL & TECHNICAL SERVICES/
SOUTHWEST LABORATORY OF OKLAHOMA, INC.
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF
OIL& GREASE

Section 10.0 - Data Verification

IN200, IN205
REv 3.2 - 1/05/96 •

10.1 The analyst checks all calculations and initials the appropriate page in the benchnotebook. The supervisor periodically reviews the bench notebook for accuracyand completeness and initials pages reviewed. All repons are reviewed by thesupervisor before issuance of the fmal report.

Section 11.0 - Health and Safety

11.1. Good laboratory practices dictate the careful handling of all laboratory samplesand reagents.

. Section 12.0 - References

12.1 EPA Methods 413.1,413.2, and 1664
12.2 SW-846, 9070

•

•
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SOUTHWEST LABORATORY OFOKLAHOl\lA, INC.
STANDARD OPERATING PROCEDURE rORTIIE DETERMINATION or

INORGANIC ANIONS IN \VATl:R AND SOIL BV ION CIIROMATOGRAPIIY (DIONEX DX300)

L SCOPEANDAPPLICATION

LNU3U,LN055,LN135,LN185,
IN195. IN255. IN295
REv 1.3-7/31/96•

A. lbis method covers the determination of the following inorganic anions; Bromide, Chloride, Nitrate
N, Nitrite-N, Ortho-Phosphate-P, Sulfate, and Fluoride.

B. TIus method is applicable to the determination of the above anions in drinking water, surface water,
mixed domestic and industrial wastewaters, groundwater, reagent waters, and solids (after extraction).

C. TIlis method is recommended for use only by or under the supervision of analysts experienced in
the use of ion chromatography and in the interpretation of the resulting chromatogram. Each analyst
must demonstrate the ability to generate acceptable results with tlus method.

U. SUMMARYOFI\lETHOD

A. A 1.0 milliliter volume of sample is introduced into tlle ion chromatograph via an autosampler. The
anions of interest are separated and measured, using a system comprised of a guard colwnn,
separator column, suppressor device, and conductivity detector.

B. In order to use tlUs metllod for solids, an extraction' procedure must be perfonned.

IlL INTERFERENCES •
A. Interferences can be caused by substances with retention times tllat arc similar to and overlap tllose

of the anion of interest. Large amounts of an anion can intcrfere with tllC peak resolution of an
adjacent anion. Sample dilution and/or spiking can bc used to solve most interference problems.

B. Method interferences may be causcd by contaminants in tlle reagent water, reagents, glassware,
and other sample processing apparatus that lead to discrete artifacts or elevated baseline in ion
chromatograms.

C. Samples that contain particles larger titan 0.45 microns and reagent solutions that contain particlcs
larger than 0.20 microns require filtration to prevent damage to instrument columns and flow
systems.

I~ SAFElY

A. Normal, accepted laboratory safety practices should be followed during reagent preparation and
instrument operation. No known carcinogenic materials are used in this method.

~ APPARATUSANDMATERIALS

A. Balance - MettJerlH80, capable of accurately weighting to tlle nearest 0.0001 g.

(2..-'34 0
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B. Ion Chromatograph - Dionex Model DX300, with required accessories including syringes,
analytical columns, compressed gases, 0.2 micron filters, and detectors.•

SOUTHWEST LABORATORY OF OKLAHOMA; INC.
STANDARD OrERATING PROCEDURE FORTIlE DEll:RMINATION OF

INORGANIC ANIONS IN WATl:R AND SOIL BY ION CIIROMATOGRArllY (DIONEX DXJOO)

IN030,UN055,UN135,UN185,
IN195. IN255. IN295
REv 1.3 - 7/31/96

•

•

C. Anion guard column - Dionex Ion Pac AG4A-SC

D. Anion separator column - Dionex Ion Pac AS4A-SC

E. Anion suppressor device - Dionex Anion Micro-Membrane Suppressor (PIN 43074).

F. Detector - Dionex Conductivity Cell

G. Dionex AI 450 Software and Computer

. H. Dionex Automated Sampler supplied with polyvials and filtercaps

VL REAGENTSANDCONSUMADLEMATERIALS

A. Reagent water - Deionized water, free of the anions of interest. The water must be filtered through
a 0.20 micron filter.

B. Eluent Solution - Sodium bicarbonate 1.7/mM, sodium carbonate 1.8 mM. Dilute 20 ml ofDionc.~
AS4A Eluent Concentrate (PIN 39513) in reagent water and dilute to 2 liters. If concentrate is
unavailable, dissolve 0.2856 g sodium bicarbonate (NaHC03) and 0.3816 g of sodium carbonate
(N~C03) in reagent water and dilute to 2 liters. Sparge the eluent for 20 min with high purity
Helium before use.

C. Stock standard solutiollS, 10,000 mgll - Certified stock standards for all anions are purchased
from SPEX Industries, Inc. (or another NIST-certified manufacturer), and are the basis for all
working standards.

D. Working Standards (Method DX300):

I. Number 1 Standard - Dilute the 10000 ppm stock standards to 500 m1 according to the
following schedule: 2.5 ml Br (50 ppm), 5.0 m1 CF(IOOppm), 2.5 m1 N03~ (50 ppm), 1.0 rn1
N02"N (20 ppm), 1.0 rn1 PO;P (20 ppm), 1.0 ml r(20 ppm), and 5.0 ml S04 (100 ppm).

. 2. Number 2 Standard - .Dilute 125 m1 of the No.5 Standard to 250 rn1 in reagent water to
obtain the follo\ving concentrations: 25 ppm Br, 50 ppm CI, 25 ppm NOiN, 10 ppm N02~'

10 ppm P04-P, 50 ppm S04' and 10 ppm F.

3. Number 3 Standard - Dilute 25 rn1 of the high No.5 Standard to 250 m1 in reagent water
to obtain the following concentrations: 5 ppm Br, 10 ppm CI, 5 ppm NOiN, 2 ppm NOiN,
2 ppm P04-P, 10 ppm S04' and 2 ppm F.

4. Number 4 Standard - Dilute I rn1 of the No.5 Standard to 100 ml to obtain the foIlo\\ing
concentrations: 0.5 ppm B- r; 1.0 ppm CI; 0.5 ppm N03-N, 0.2 ppm N02-N, 0.2 ppm P04
P, 1.0 ppm S04' 0.2 ppm F.

5. Number 5 Standard - Dilute 0.5 ml of the No.5 Standard to 100 ml to obtain the following
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•concentrations: 0.25 ppm Sr, 0.5 ppm Cl, 0.25 ppm N03-N, 0.1 ppm N02-N, 0.1 ppm P04-
P, 05 ppm S04' 0.1 ppm F.

E. Initial Calibration Verification - A certified premixed standard is purchased from SPEX Industries,
Inc. (or another NIST- certified manufacturer) with the following concentrations: 10 ppm Br, 25
ppm Cl, 10 ppm NOiN, 5 ppm NOiN, 10 ppm POiP, 25 ppm S04' and 5 ppm F.

VlL SAMPLECOLLECTION,PRESERVATION,ANDSTORAGE

A. Samples should be collected in scrupulously clean glass or polyethylene bottles.

B. Sample preservation and holding times for the anions that can be detemUncd by this method are
as follows:

Analyte Preservation Holding Time

Bromide ----------

•
None required 28 days

None required ,. 28 days

----- Cool to 4°C 48 hours

----- Cool to 4°C 48 hours

Chloride ----

Nitrate-N 

Nitrite-N

N03-N02 Cool to 4°C 28 days

O-Phosphate-P ------- Cool to 4°C 24 hours·

Sulfate ------ Cool to 4°C 28 days

Fluoride ------- - Cool to 4°C 28 days

VUL CALlBRATIONANDSTANDARDIZATION

A. Turn on high purity Helium and high purity Nitrogen tanks. Adjust flow pressure to 100 psi.

B. Tum on computer. Tum on DX300 power switch located at the top left comer of the instrument.

C. Tum on the system switch of the eluent degas module. Set the number 2 switch to the up position,
and the corresponding SPARGEIPRESSURIZE switch to PRESSURIZE.

D. Tum on the cell. Press start on the gradient pump. Flow is set at 1.90 mY min. Pressure must be
> 1000 psi. Wait for system to stabilize (generally 10- 15 minutes), until the conductivity is between
14.0 and 18.0 uS.

E. Select a calibration schedule from the Schedule Menu of Dionex AI-450 software. Use
AlJfODX5.SCH. AlJfOCALI is always the highest working standard, while AUTOCAL5 is.
always the lowest working standard. If the instrument has not been used in the past 24 hours, insert
a PRlME sample at the beginning of the schedule to flush the system. Any standard may be used
as the PRlME.
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F. Load autosampler cartridges following the selected schedule. Fill supplied polyvials to the mark.
and cap with a filtercap. Use supplied tool so that the top of the cap is flush with the top of the
vial. Place the cartridge in the autosampler, and set the RUNIHOLD switch to RUN. Set the MODE
switch to CONST.

•

. 1,.'

--~.:~:.- - - -- -
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•

•

G. Enter the Run Menu of the Dionex AI-450 software. Select the DX300 window. Under the Load
Menu, select SCHEDULE. and then load the schedule selected in Sec. VIII. F. At the LOAD
SCHEDULE prompt, choose the "Store Data Files in the Following Directory" option, and set the
directory as "C:\DX\DATA\DX300 \X," where X is either WATER or SOIL.

H. Set both the cell and gradient pump to REMOTE operation. DO NOT set the autosampler to remote
operation; it must remain in the LOCAL mode.

I. Under the Run Menu, select START. Select YES at the prompt. The instrument will start the run.
Ea.ch sample takes approximately 12 minutes to run.

G. After the run has completed, go to the Cal Plot Menu of the AI-450 software Main Menu. Load
the appropriate METHOD from the File Menu (DX300AS.MET for waters). 11tis will graphically
show the calibration curve for each analyte. The coefficient for each anion must be 0.995 or better.

H. The calibration curve must be verified on each working day, or whenever the anion eluent is changed,
and after every 10 samples. If the response or retention time for any analyte varies from the
expected values by more than ± I0 %, the test must be repeated, using fresh calibration standards.
If the results are still more than ± I 0%, a new calibration curve must be prepared for that analyte.

LX. PROCEDURE

A. Start the system as described in Section VIII. A-D.

B. Go to the Schedule Menu of the AI-450 software Main Menu. Under Sample Name, enter the
SWLO sample ID number. In the method column, choose the appropriate method (DX300AS.MET)
for each sample. Enter a data file using the following system: Xmmddyy, where X is the matrix
(W for waters, S for soils), and mmddyy is the current date (for example, a water sample run on
January 19, 1995 is entered as WO 11995). The following sanlples must be placed at the beginning
of each schedule: LCS (the No.4 Standard), LCSD (a duplicate of the LCS), ICV (the certified
pre-mixed standard, see Sec.VI.F.), and ICB (a blank of reagent water). In addition, a CCV (the
No.4 Standard) and a CCB (a blank of reagent water) must be run after every tenth sample. If
the instrument has not been used in the past 24 hours, insert a PRIME sanlple at the beginning
of the schedule to flush the system. Any standard may be used as the PRIME. Save the schedule
following the same notation used for the data file.

C. Load autosampler cartridges following the selected schedule. Fill polyvials to the mark with sample'
that has been filtered through a 0.2 micron I.C. filter, and cap with a filtercap. Use supplied tool
so that the top of the cap is flush with the top of the vial. Place the cartridge in the autosampler,
and set the RUNIHOLD switch to RUN. Set the MODE switch to CONST.

D. Enter the Run Menu of the Dionex AI-450 software. Select the DX300 window. Under the Load
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D. A Calibration Verification (CCV) and a Calibration Blank (CCB) must be ran every 10 analytical
samples and after the last sample. TIle CCV must agree within ±IO% of expected value, and the
CCB must be below the reporting limit. If they are not, terminate the analysis, correct the problem,
and reca1ibrate the instrument.

SOUTHWEST LABORATORY OFoKLAHO1\'IA, INC. lN030,lN055,lNI35,lNI85,·
STANDARD OrERAnNG PROCEDURErORTIlE DETl:RJlUNATIONOr INI9S,IN2SS,IN29S

INORGANIC ANIONS IN WATl:R AND SOIL BY ION CUROMATOGRAPHY (OIOND: DX300) REv 1.3 - 7/31196

===============.
Menu, select SCHEDULE, and then load the schedule selected in Sec. VIII. F. At the LOAD
SCHEDULE prompt, choose the "Store Data Files in the Following Directory" option, and set the
directory as "C:\DX\DATA\DX300 \X," where X is either WATER or SOIL.

E. Set both the cell and gradient pump to REMOTE operation. DO NOT set the autosampler
to remote operation; it must remain in the LOCAL mode.

F. Under the Run Menu, select START. Select YES at the prompt. The ins~rument will start
the run. Each sample takes approximately 12 minutes to run.

G. The width of the retention time window used to make identifications should be based upon
measurements of actual retention time variations of standards.

H. If the response for the peak exceeds the working range of the system, dilutc the samplc with an
appropriate amount of reagent water and reanalyze.

I. If the resulting chromatogram fails to produce adequate resolution, or if identification of specific
anions is questionable, fortify the sample with an appropriate amount of standard and reanalyze.

J. The following extraction should be used for solid materials. Weigh 10.00 g of sample into a plastic
40z sample container. Add 100 m1 of deionized water. Shake for 10 - 20 minutes. in a mechanical
shaker. Pour slurry into a 40 m1 VOA vial, and centrifuge for 30 min. Filter the supernatant throUgh.
a 0.2 micron I.C. filter, and load autosampler as normal. .

X. QUALITYCONTROL

A. Immediately after the calibration has been established, the calibration must be verified for every
analyte by an Initial Calibration Standard (lCV). TIle ICV must be from a different standard source
then the calibration standards. When measurements are not within ± I0% of the expected value,
the analysis must be terminated, the problem corrected, the instrument recalibrated, and the
calibration reverified.

B. A Preparation Blank (PBW or PBS) must be run with every batch of 20 samples per matrix. The
PBW or PBS must be below the Reporting Limit for each analyte, or the analysis must be terminated
and reprep samples.

C. A Laboratory Control Sample (LCW or LCS) and a duplicate (LDW or LDS) must be ran with
every batch of 20 samples per matrix. Measurements must be within ± I0% of the expected value,
or the analysis must be terminated and reprep samples.

•E. One set Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis will be performed
per 20 samples or batch. TIle following procedure will be followed for matrix spikes:
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I. For waters: Add 10 III of a 10,000 mgll stock standard for each analyte and bring up to a
fmal volume of 5 m1 with the sanlple, giving a spike value of 20 mgll.

2. For soils: Add 0.2 mJ of a 10,000 mgtl stock standard for each analyte to 10 g of sa111ple.
Follow the soil extraction procedure in IX.J., thus giving a 20 mg/l or 200.0 mgl
kg spike value.

XI. CALCULATIONS

A. Results are printed in mg/L. No calculations are necessary for waters.

B. For soils

•

mg/kg

Where:

R =
V =
g =

RxV

g

result in mgIL

volume of H20 added for the extraction (milliliters)

the gra111S of the sa111ple used in the extraction

•

XIJ. DATA VERIFICATION

A. Regulations covering Data Verification are located within the Generallnorganics Standard Operating
Procedure.

XllJ. HEALTIIANDSAFEIT

A. Safet)' glasses must be worn at all times within the laboratory.

B.' Gloves should be worn during filtration of the samples.

XI~ REFERENCES

A. U.S. Environmental Protection Agency, Methods for the Detennination of Inorganic Substances in
Environmental Samples, EPA/600/R-93/100, August 1993, Method 300.0

B. Standard Methods for the Examination of Water and Wastewater. ISthEdition, APHA-AWWA
WPCF, Method 4110, ppA-I to 4-5

C. Dionex, DX-300 Series Chromatography System Operation Manual, Dionex Corp., Sunnyvale, CA
94086, October 1992
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I. MIDI DISTILLATION PROCEDURE for TOTAL CYANIDES •
A. Distillation Summary

1. The cyanide as hydrocyanic acid (HCN) is released from cyanide complexes by means of
a reflux...<fistillation operation and absorbed in a scrubber containing sodium hydroxide
solution.

B. Interferences

1. The presence ofsurfactants may cause the sample to foam during refluxing. Ifthis
occurs, the addition of an agent such as Dow Coming 544 Antifoarn Agent will prevent
the foam from collecting in the condenser.

2. Oxidizing agents such as chlorine decompose most cyanides. Chlorine interferences can
be removed by adding an excess of ascorbic acid.

3. Sulfide interferences can be removed by adding an excess ofbismuth nitrate to the waste
before distillation.

4. High results may be obtained. for samples that contain nitrate and lor nitrite. The
possibility of interference ofnitrate and lor nitrite is eliminated by pretreatment with
sulfamic acid just before distillation.

C Apparatus

1. Midi-reflux distillation apparatus having a 100 ml boiling flask.. gas-dispersion tube.
allihn \l,1lIer-eooled condenser, air-inlet tube, vacuum source and screw clamp to adjust •
vacuum flow.

D. Distillation Reagena

I. Sodiwn Hydroxide solution, 0.25N: Dissolve 10 grams ofNaOH in ASTM Type II water.
Dilute to 1 liter with ASTM Type IT warer.

2. Sulfuric Acid: 50%: Carefully add 500 m1 of concentrated H;SO. After the solution
cools, dilute to I liter with ASlM Type n water.

3. Magnesium chloride solution: Weigh 510 grams ofMgCh-6Hl O into a 1000 ml flask
Dissolve and dilute to I liter with ASTM Type II water.

4. Ascorbic Acid. Analytical Reagent Grade.

S. Bismuth NitI4te: Dissolve 30.0 grams of Bi(N01)1 in 100 m.l ofASTM Type n WCIter.

While stirring, add 250 ml of glacial acetic acid. Stir until dissolved. Dilute to 1 liter
with ASTM Type Il water.

6. Sulfamic Acid: Dissolve 40 g ofsulf3mic acid in ASTM Type II water. Dilute to I liter.

7. Stock potassium cyanide solution: Dissolve 2.51 grams ofKCN and 2 grams KOH in one
liter of ASTM Type II warer. Standardize with 0.0192 N AgN03 (1 ml = 1.0 mg).

Note: Detailed procedure for AgNOj standardization is described in "Standards Methods
for (he Examination afWater and Wastewater", 16th edition. (1985). methods 412C
and 407A.

8. Intennediate sr.a.ndard potasSiUlYl cyanide solution: Dilute 100 ml of Stock potassium
cyanide (I.D.7.) to 1000 ml with ASTM Type IT warer (l ml == 100 J.1g CN). •
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9. Working Standard potassium cyanide solution: Dilute 100 m1 ofintermediare stock
solution (LD.8.) to 1000 ml with 10 rnl orO.2S N NaOH ( I mJ = 10 Jl£). Prepare Daily.

10. Standard silver nitrnte solution, 0.0192 N: Prepare by crushing approximately 5 grams
ofAgNO) crystals and drying to constant weight at 40°C. Weigh out 3.2647 grams of
dried AgNO). Dissolve in distilled water and dilute to 1000 m1 (1 ml == I mg eN).

E. Distillation Procedure

1. Test a drop ofaqueous sample for the presence of chlorine using potassium iodide starch
. paper. A blue color indicateS the need for treatment. Add ascorbic acid a few crystals at

a time until a drop of sampie produces no color on the indicator. Then add an additional
0.6 g of ascorbic acid for each liter ofASTM Type II water.

2. Place 50.0 m1 of sample (waters), or 1.0 g ± 0.05 g sample (soils) plus 50 ml ASTM Type
IT water, into 100 m1 boiling flask.

3. Add 30 m1 of 0.25 N sodium hydroxide to the absorbing tube.

4. Connect the boiling flask, condenser / absorber and trap in the train.

5. Start a slow sueam of air entering the boiling flask by adjusting the screw clamp on the
vacuum line. Adjust the vacuum so that approximaIely three bubbles ofair per second
em:ers the boiling flask.

NOTE: The bubble rare will nor remain constanr after the reagents have been added and
while hear is being applied to the flask. If will be necessary to readjust ,he air
rate occasionally to prevent the solution in the boi/ingflaskfrom backing up into
rhe air inler tube.

•

•

SOtJTHWEST LABORATORY OF OKLAHOMA, INc.
STAKDAJU) OPKRATDtO PRocmO'RX FOR TBB ABALYliuI OF ..

CY.&JI1DIt tSPECTRDPB0JlETK1l.l

n'l121

qv. 1.1 • 10/28/96

•

6. If the sample is water, use lead acetate paper to check for the presence ofsulfide. A
positive test is indicared by a black color on the paper. If positive, treat the sample by
adding 5.0 ml of Bismuth Nitrate solution through the air inlet tube after the air rate is
set. A separate set of calibration standards must be brought through the distilla1ion
process including me addition ofBismuth Nitrate for any samples with a positive test.

7. Add 5.0 mJ of sulfamic acid solution into the air lnlet tube.

8. Slowly add 5.0 mI 50% sulfuric acid through the air inlet tube. Rinse the tube with
distilled water and allow the airflow to mix the flask contents for 5 minutes.

9. Pour 2 mls .magnesium chloride solution into the air inlet and wash down with a stream of
waxer.

10. Hear the solution to boiling and reflux for One hour.

11. Turn off the heat and continue me air flow for at least 15 minutes.

12. After cooling the boiling fusk. disconnect the absorber and close off the vacuum soUlte.
Quantitatively tr.>.nsfer contents ofthe absorber rube to a plastic, 100 ml, SDap-ap
container.

13. Adjust the final volume to 50 ml with NaOH solution by weighing on a top-loading
balance (50.00 g ± 0.25 g).

14. Seal the receiving solutions and store at 4° C until analyzed.

15. Document all distillation details'in the Sample Di.sti.llation Record Log. the analyst must
then sign and date the log (see Digestion / Distillation Log SOP).
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16. For QC requirements see Section m,
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•II. TOTAL CYANIDE ANALYSIS IN WATER AND SOIL
A. Tested Concentration Range: 20 - 400 ugll

B. Principle

I. Total cy<m.ide from a alkaline distillates is convened to cyanogen chloride, CNCI, by
reaction with chloramme-T at pH lower than 8. The CNCI then fonns a red-blue dye by
reacting With pyridine-barbituric acid reagent. The color is read at 578nm.

C Interferences

1. See distillation procedure.

D. Apparatus

1. Spectrophotometer - Bausch & Lomb Spectronic 70, capable of reading at 578 nm with a.
1.0 cm cell.

2. 100 & 250 m1 volumetric flasks.

3. 10 rn1 graduated pipettes.

4.50 mI volumetric pipettes.

£ Reagents

1. Sodium hydroxide solution (0.25N), NaOH, Dissolve 10 g NaOH in llirer ofASTM •Type II water.

2. Sodium phosphau: monobasic (1M): Dissolve 138 g of NazHzPO. • H20 in llit.er of
AS"Th1 Type II water. Refrigerate this solution.

3. Chloramine--T solution (0.44%): Dissolve 1.0 g ofwhite, water soluble chloramine-Tin
100 ml of ASTM Type II water and refrigerate unril ready to use.

4. Pyridme - Barbituric acid reagent: Place 15g of barbituric acid in a 250 mJ volumetric
flask and add just enough distilled water to wash the sides ofthe flask and wet the
barbituric acici Add 75 rnJ ofpyridine and mix. Add 15 m1 of concentrated hydrochloric
acid (HC1),~ and cool to room ternpeIature. Ifyau have difficulty getriDg the
barbituric acid to dissolve, place flask in a~c bath for 15 min. Dilute to 250 ml
with ASTM Type II water. Pyridine is'toxic and this procedure should be daDe in a
hood.. llUs reagent is stable for approximately SLX months ifStored in a cool. dark place.

5. Stock potassium cyanide solution: see (1.0.7.)

6. Intermediate standard potassiwn cyanide solution: see (I.D.B.)
7. Working Stlndard pOLlSsium cyanide solution: see (1.D.9.)

•
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F. Procedure

1. Preparation of standards

a Prepare a series of standards by pipctting suitable volumes of working standard potassium
cyanide solution (I.D.9.) into a 50 ml volumenic flask. To each flask.. add 10 ml of 1.25 N
Sodium Hydroxide and dilute to 50 ml with ASTM Type nwater. lJrepare using the
following table. The sodium hydroxide concentraIion will be 0.25 N.

•
Sou IHWEST LABoRATORY OF OKLAHOMA, ·lNc.
STAlIDARJ) OJ'BRATI1IO PROCBDlJRE FOR TIm AJUJ.Y1U8 OF

C'l.urJ%l& ISPECTR.OPHOIIBTt~

nU21

uv. 1.1 - 10/28/96

~.

ml ofworking

standard solution Final Concentration

(l mJ =10 ug eN) J.Lg CN IL

0.0 Blank

0.2 40

0.4 80

0.8 160

1.0 200

1.5 300

2.0 400

b. After the standard solutions have been prepared according to the table above, pipet SO ml of
each standard solution into a 100 rnJ volumetric flask and proceed (0 steps F.2.b. to obtain
absorbance values for the standard CUIVe. The fin31 concennations for the standard cwvc
will be one half of the amounts in the above table (fipal concentrations ranging from 20 to
200 jJ.g IL).

·C. Prepare a'standard curve ranging from 20 t0200 flg I L by plotting absorbance of standard
...~ the cyanide.concentration. Linear regression analysis should result in a conelation
coefficicnr :> O.99S.

2. Sample Analysis

a. Transfer the 50 ml of d.i.stillate obtained into a 100 ml volumetric flask. lithe sample is laler
. found to be beyond the linear range ofthe colorimetric determination. redistillation ofa

swiller volume will be required.

Note..' Temperature afreagents and spiking solutio". can ageer the response o/the
colorimerric de/ermina/ion. The "eagenrs srored in me refrigeralor should be
warmed fO ambient temperature before use.

b. Add 15 ml of I M sodium phosphate solution and mix. Add 2 ml of chJoJamine-T and mix.
Some distillates may contain compounds that have chlorine demand One JUimnc afta the
addition of chloramine-T, (est for excess chlorine with KI-stareh paper. lithe test is
negative. add 0.5 m1 chloramine-To After one minme recheck with KI-stareh paper.
Continue to add Chloramine-Tin 0.5 ml increments unri1 an excess is maintaincxl After I
to 2 minutes. add 5 mI of pyridine-baIbituric acid solution and mix.

c. Dilute (0 100 mI with ASlM Type D water and mix again. Allow 8 minuteS for color
development at1d then read the absoIbance at 578 nm in a 1 em cell within 15 mjnmes.
The sodiwn hydroxide concentration will be 0.125 N.
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III. CALCULATIONS .
A Calculate the cyanide in soil, in mglkg as follows:

CN. mglkg = (A r B r 0.05) / (C r D)

Where:

111121

REV. 1.1 - 10/28/96

•
A = f-Lg/l CN read from standard curve

B = ml of sample after preparation of colorimetric analysis (usually 100
ml)

C =ml of distillate used for colormetric analysis

D = wet weight of original sample distilled, in grams.

B. Calculate the cyanide in water, in 1lg!1, as follows:

CN. }Jgll = (A r B r C) / (D r E)

Where:

A = f-Lg/l CN read from standard curve

B '= ml of sample after preparation of colorimetric analysis (usually 100
ml)

C =ml ofsample after distillation (usually 50)

D = ml of original sample for distillation

E = ml used for colorimetric analysis (usually 50)

IV. QUALITY CONTROL .
A. Calibration Checks

I. Initial Calibration Verification (ICV) - After the system bas been calibra1ed, the accuracy
of the initial calibration shall be verified and documented by the analysis ofthe
ICV(which has been carried through the d.isri11arion procedure). The measurement must
be between 85-115 % recovery ofthe true value or the analysis .tenninated. the problem
corrected, the instniment recalibmed and the calibration reverified.

2. Initial Calibration Blank (lCB) - Immediately after the cwaJysis ofthe ICY the ICB must
be analyzed. If the absolute result is greater than the current PQL, tenninate analysis,
correct the problem and recahbra1e.

3. CRA Standard - To assure linearity of c3JJbrarion at the low end of the range, the low
standard which was carried through the digestion procedure. shall be run after the leB.
The contTollimit for this standard is 75-125 % of the true value.

4. Continuing Calibration Verification (CCV) - To assure calibIation accuracy during each
analysis run, a mid-range standard will be anal~ at the beginning. a frequency of 10%
during the run. and after the last analytical sample. !fthe deviation ofthe CCV is not
within 85-115 % recovery, the instrument will be recaltbrated and the proceeding samples
since the last CCV will be n:anaJyzed.

60£7

•



UV Ullll:ll) 15: -HI F.U 918 251 0363 5W UBORUORIES @010

5. Continuing Calibration Blank (CCB) - A CCB is analyzed immediately after every CCv.
Blanks are to be reported down to the instrument detection limit. If the blank result is
greater than the current PQL, terminate analysis, correct the problem and recalibrate.

B. Preparation Batch Controls- The following samples must be distilled with every
batch of samples.

I. Preparation Blank (pBW or PBS) must be distilled with every sample batch. Ifthe
absolute value is > PQL, re-distilled all samples asS«;lCialed with the prep blank.

2. Laboratory Control Sample (LCW or LCS) and a Laboratory Control Duplicate (LOW or
LOS) must be distilled with every sample batch. Ifthe recovery is outside of80·120 %
recovery, re-distiU all associated samples.

3. Duplicate samples - Will be analyzed upon request ofthe client. Control limit for the
duplicate will be <20 RPD.

4. Matrix Spike (MS) and matrix spike duplicate (MSD) samples - Coutrollimits are 75-125
% recovery, and must be prepared with every barch ofsamples.

•
Soo iBWEST LABORATORY OF' OK1.l\HOMA, INc.
STAB'D~ OPltRATDlQ PRoawURa FOR Tim A1uLYB18 OF

CY£JrtD'E (8ncTRoPHQIIETKKj

nl121

~. 1.1·10/28/96

•

•

V. REFERENCES
A U.S. EPA SW846, Method 9010A

B. EPA Methods for Chemical Analysis ofWater and Wastes, 3rd edition, Method
335.2
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Southwest Laboratory of Oklahoma, Inc.
Title: Sample Homogenization

G-Series: SWL-GA-140
Rev. 1.0 - 11/20/97

1.0 SCOPE and APPLICATION

1.1 The scope ofthis document is to detail the procedures used to obtain representative
samples from soils, sediments, and sludges for all analyses except where volatile
compounds are to be analyzed.

1.2 The procedures described herein will apply to all technicians involved in the preparation
of sample media prior to analysis. Generally this will include the Sample Custodians, ,
Extractions ChemistslTechnicians, and/or Inorganic ChemistslTechnicians

2.0 METHOD SUMl\1ARY - N/A

3.0 HEALTH and SAFETY -N/A

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE - N/A

5.0 INTERFERENCE and POTENTIAL PROBLEMS

5.1 Care must be used when handling any sample since they may cont~ hazardous
materials.

5.2 Take measures to ensure that equipment is scrupulously cleaned.

5.3 Work space areas shall be decontaminated between samples. It is recolnmended that
liners be used as they may help in keeping work areas clean.

6.0 EQUIPMENT/APPARATUS

6.1 Stainless Steel Scoops

6.2 500ml, Pre-cleaned Glass Jar

6.3 SS mixing bowls

6.4 Labels

6.5 Protection gear; 1) gloves; 2) lab coat; 3) safety glasses

7.0 REAGENTS - N/A

8;OPROCEDURE

•
8.1 Mixing in the Sample Container. It is imperative for any analysis to start with a

representative sub-sample to insure reliable results. Reliable mixing can be achieved for
the majority of soils and sediments by utilizing a scoopula and the sample container
which the sample came in.

TYPlST: pn Page 1 of2
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8.1.1

G-Series: SWL-GA-140
Rev. 1.0 -11/20/97

The analyst is to observe the consistency of the sample and mix throughout. Once
mixed obtain a sub-sample from the entire sample. (

.'.
8.1.2 Sub-samples (which are to be weighed) will be targeted to a "weight range" and

not a predetermined specific weight (i.e.; I to 2 grams not 1.0 grams OR a range
of 30 to 35 grams not 30.0 grams). By targeting a specific weight there could be a
bias in the results due to particle size.

8.2 If the sample cannot be mixed in the sample container, the sample is to be transferred to a
larger vessel, such as a quart SS mixing bowl.

8.2.1 Using a Scoop, breakup the sample into uniform sizes (approximately 4mm or
less fragments) and homogenize in the bowl taking care to remove any artifacts
such as vegetation or rocks.

8.2.2 After thoroughly mixing - obtain a representative portion of the sample for the
preparation step.

8.3 Lab Duplicates or Matrix Spikes. When LCSILCSD or MS/MSD's are to be analyzed,
the analyst, after mixing, shall obtain both sub-samples from the same bowl.

9.0 CALCULATIONS-N/A

10.0 QUALITY ASSURANCE 1QUALITY CONTROL - reference SWL-GA-I00

11.0 WASTE DISPOSAL - reference SWL-GA-114

12.0 METHOD PERFORMANCE - N/A

13.0 REFERENCES

13.1 All QAlQC issues shall be referenced to SWL-GA-lOO, "Laboratory Quality Assurance
Program".

13.2 Waste Disposal is governed by document SWL-GA-114, "Hazardous Waste
Management Plan"

14.0 DEFINITIONS - N/A

~.

•
iYPIST: pn Cd- -359 Page 2 of2



• SOUTHWEST LABORATORY
OF OKLAHOMA, INC.

Standard Operating Procedure

Corrective Action

Document No.: SWL-GA-105

Rev No.1 Date: Rev.O.O - 05/08/97

, Date

..1'

.-;.". i '. ",.'
, "

DATES';,',

ICilCf1

Date

Date

Date

OFFICIAL
COpY ' RED STAMP

, INDICATES
ORIGINAL

APPROVALS

Laboratory QNQC Officer

Laboratory Manager or Director

CD; ~b:

•

(Effective Date for is 5 calendar days after the last signature above - QA/QC Officer)

Document Status

[ ) Controlled

• [~cial Copy

DC No. Issued to:
OC No.:~ Issued to:-a1AJ1--fP~:d~/:-:-C-k:-

Date:__-:--

Date: 1/!;'/p!f[/tim·

This document is the property of Southwest Laboratory of Oklahoma, Inc. It may not be reproduced without thewritten consent of Southwest Laboratory, Inc. CcJ _.3 ? 0 .



Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action

TABLE OF CONTENTS

Revision 2.0-05/05/97 •
1.0 Scope and Application 1
2.0 Summary 1
3.0 Health and Safety 3
4.0 Sample Preservation, Containers, Handling, and Storage 3
5.0 Interferences and Potential Problems .3
6.0 Equipment/Apparatus 4
7.0 Reagents 4
8.0 Procedure 4
9.0 Calculations : 8
10.0 Quality Assurance/Quality Control 8
11.0 Waste Disposal 9
12.0 Method Perfonnance 9 •
13.0 References ; ~ 9
14.0 Definitions

~ 9

•



Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action

1.0 Scope'and Application

Revision 2.0-05/05/97

--'e'"

v.'~-I ,

This document defines the Corrective Action Program employed by Southwest
Laboratory of Oklahoma, Inc. It delineates Corrective Action (CA) procedures including
when CA is needed, how to document CA, and who is responsible for each step of the
process. In addition, CA is distinguished from Non-conformance (NC). Procedures
invoked for non-conformances are also described.

2.0 Summary

2.1.0 CA is the step-wise process by which the laboratory identifies deficiencies,
defines cause, and' corrects deficiencies. It is an ongoing processby which
laboratory operations are improved. Any condition determined to adversely affect
quality shall be subject to CA.

2.1.1 Guidelines for use of CA -- CA is required when a laboratory system is deemed
out-of-control, thus affecting the usability or quality of that system. This includes
analytical and non-analytical systems. Corrective action is also required when an
uncontrolled deviation from standard operating procedure is made. CA may be
initiated by any laboratory personnel but should be reviewed by immediate
supervisor.

2.1.2 CA Process:

• Identify problem event and assess need for CA (out-of-control or non
conformance).

• Define cause, including root cause, of the out-of-control event.
• Define the need for change in the system , if necessary, and specify

changes to be made.
• Create a plan of action with implementation schedule.
• Implement the changes, including change in SOP, QA Manual, etc., which

the QA Department Manager must approve.
• Follow-up to ensure the change was made and to assess effectiveness of

that change.
• Quarterly review of Closed CAs to search for trends.

Page 1 of 10



2.1.4 Structure - See Figure 1

2.1.3 Documentation or CA (See Figure 2 for general Flow Diagram of Documentation
Process):

Revision 2.o-osios/97

2.1.4.1 Structure of the CA process is divided into two major sections or series:
G-Series; and 0-, I-, and R-series. The G-series CAs are those CAs which
universally affect the laboratory such as Safety, Document control, Waste
management, Sample log-in, Administration, Client Services, Purchasing, and
Computer Services. The 0-, I-, and R-series are general laboratory sections:
Organic, Inorganic, and Radiation Sections, respectively. Subcategories may be
found under the second level/series to further differentiate between individual
departments for filing and follow-up purposes (e.g., O-GCMS for Mass
Spectrometry Department).

• Describe events including root cause,
• Identify affected samples for analytical events,
• Describe resolution;
• Describe return to analytical control (proof of effectiveness),
• Describe follow-up to prevent recurrences, and
• Describe responsibility assignments.

Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action

2.1.5 Responsibility - See Figure 1

2.1.5.1 Responsibility for each Series of the CA process is delineated in Figure I.',:':. , , . "
G-Series CAs are the responsibility of the Laboratory Director and/or Laboratory" ,'j:
Manager. The 0-, I-, and R-Series CAs are the responsibility of the Program
Managers of their respective sections. Responsibility for subcategories of the 0-,
I-, and R-Series lies with the Section Sup~rvisors. G-Series, as described above,
encompass many different sections. Supervisors/managers of these sections will
be responsible for their respective CAs (e.g., Client complaint CAs will be
implemented through the Project Officers). In all instances, final follow-up and
approval is the responsibility of the QA Department Manager. Portions of the CA
process may be delegated, however, ultimate responsibility does remain with the
parties described above.

,2.2 Non-conformances:

2.2.1 Non-conformances are minor, non-trending deviations from standard procedure or
QC acceptance criteria which may cause reduction of future quality if trends form.

Page 2 of 10
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Events requiring non-conformance reports (NCRs) generally involve re
preparation or re-extraction ofa sample. A NCR is documentation of action taken

. when a system non-conformance is identified. A system non-conformance is not
considered an out-of-control event and does not affect an entire system (usability
or quality). Trends of non-conformance, however, do constitute out-of-control
events.

•
Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action Revision 2.0-05/05/97

2.2.2 NCR Process:

• Identify and assess the problem event (out-of-control or non-
conformance).

• Defme cause of the non-conformance.
• Define the action to be taken.
.• Quarterly review ofNCRs to search for trends (discovery of trends will .

constitute the need for CA).

2.2.3 NCR documentation:

•
•
•
•
•

Describe events,
Identify affected samples for analytical events,
Describe action to be taken,
Describe responsibility assignments..

2.2.4 Responsibility - See Figure 1

2.1.5.1 NCRs are generally initiated at the department level and are the ·':i;:···· .' ..
responsibility of the appropriate Section Supervisor or Program Mailager;·f;'.;:'.':~: .
Actions to be taken, such as re-preparation or re-extraction, are the responsibility· .... - .
of the' Section Supervisor performing the re-preparation or re-extraction. Section
Supervisors will pull closed files and search for trends on a quarterly basis.

3.0 Health and Safety
N/A

4.0 Sample Preservation, Containers, Handling, and Storage
N/A

5.0 Interferences and Potential Problems

• N/A

.~...

,
..
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Laboratory Corrective Action

6.0 Equipment/Apparatus
N/A

7.0 Reagents
N/A

8.0 Procedure

8.1 Identify problem event and assess need for CA or NC:

Revision 2.0-05/05/97 •

..
".

8.1.1 Identify problem using resources derived from training and SOPs. Ifat the
bench level, notify Section Supervisor ofpossible out-of-control event. Initiator
ofaction and Section Supervisor or appropriate Manager will use the following
guidelines to distinguish between the need for the CA or NC process and
determine the action to be taken. Guidelines follow:

8.1.1.1 Out-of-control events (See defInitions - Section 14.0) require CA.
Out-of-control events may include but are not limited to:

Statistical outliers (as defIned in the Quality Assurance Manual);
Failure to follow standard operating procedure;
System failure; ",. .,
Atypical instrument failure. . . .'. . .,'.". - .

. : '. ".' . .:':<'.::' .~;~:;:.>( "'</>;~Xr:r: .~;:; '"
NOTE: If an out-of-control event is revealed;'wl actions associated with;'the·~~:;::~·,,:'7"" .
out-of-control event must be stopped until'the foot' cauSe 'is determmed and'··j·:,.··..:·, .:;.:'
CA is taken and documented. ,. . . '. ' ....

. . '.t.

8.1.12 Non-conformances requirr. that a NCR be completed. Non-.
conforming events include minor, nori~t':'ending deviations from standard
procedure or QC acceptance criteria which may cause reduction of future
quality if trends form. Events requiring a NCR generally involve re- .
preparation or re-extraction ofa sample. Refer to Section 8.2 for NC process
procedure.

••

.', :.: .....

8.1.1.3

•

If it is decided that CA is required, then:

Obtain a copy of the Corrective Action Report (CAR) form [See
Attachment l-Corrective Action Report]; ••
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• Fill out the CAR beginning with out-of-control event
description, date of occurrencet name of CA initiator,
samples/systems affected, Series, and Department.

• Copy initiated CA to the QA Department's OPEN file. The
original copy is kept at the Responsible Partyts Level in the OPEN
file.

8.1.2 Define causet including root causet of out-of-control event:

8.1.2.1 Defining cause may be as simple as describing the event (e.g., mis
dilution of a sample because of a misunderstanding of procedure). Root cause
describes, why the sample was mis-diluted (e.g., needs more thorough training
to understand method requirements. Both cause and root caliSe must be
detailed in the CAR in the appropriate section.

'f': .'

8.1.2.2 Root causes of out-of-control events may be separated into six
general categories which include: ,.. '

•
•
•'.
•
•

Need for organization,
Need for trainingt
Need for discipline,
Need for resources,
Need for time, and
Need for top management support';':;';,,;,'..::,.:,

,"'<'f":"':'" "
..

8.1.2.3
point:

•

,:-. :

The following documentation must be made':~nili~CAR at this :,:';','"
';" .: .- ~'. .-: ;:, .~ .'

: -:.

Detail the cause and root ~auseoftheevent on the CAR in the'
appropriately marked secti?n. ' ,,';': ,'y ,i ''')¢t;, '~;';;;":'"'' >., ,"

; ......

•

8.1.3 Defme'the need for change in the system~ ifnecessaryt and specify the
changes to be made:

8.1.3.1 After determination ofcause and root cause, the Responsible Party
must determine whether the event warrants change in a system, SOP, and/or
QA manual. A change must be made if the system, SOP, etC., rillght
perpetuate the out-of-control event.

8.1.3.2 All changes in procedure, accompanied by change in
documentation such as SOPs, QA Manual, etc., must be approved by ,the QA

Page 5 of 10
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Department Manager. The QA Department Manager is responsible for
notifying other affected Sections of the change.

8.1.3.3

•

•

Documentation must be made on the CAR:

Note on the CAR if changes must be made, the changes to be
implemented, and the accompanying documentation changes that
m~t be made;
Signatures and dates documenting Responsible Party and QA
Manager's approval must be made on the CAR at this time.

8.104 Plan of action with implementation schedule:

8.1.4.1 After changes to be made have been detennined, a plan of action
with schedule must be documented on the CAR.

8.1.4.2

•
•

Documentation must be made on the CAR:

Step-by-step plan of action to implement the necessary change;
Projected date of completion of the.change. •8.1.5 Implementation:

8.1.5.1 Follow the plan of action, making every effort to meet the
projected schedule of completion. Completion includes procedural change,
documentation change, and re-training ofaffected personnel. '

8.1.5.2

•

Upon completion of the change:

the Responsible Party will sign and date the appropriate section of
the CAR.

8.1.6 Follow-up to ensure change is made and to assess effectiveness ofchange:

8.1.6.1 .Follow-up by Responsible Party includes audits of: effectiveness
of the procedural change, documentation of the procedural change, and
documentation of appropriate re-training.

•
Page 6 of 10



Documentation to be made on the CAR:•
Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action

8.1.6.1.1

Revision 2.0-05/05/97

• Describe the follow~up procedure;
• Note the effectiveness of the change;
• Signature and date of the Responsible Party's follow-up

completion.

8.1.6.1.2 .Upon completion of follow-up:

• the Responsible Party will sign and date the appropriate section of
the CAR;

• Original copy of the CAR will be transferred to the QA
Department. Responsible Party will file a copy of the CAR in
hislher CLOSED file.

• Iffollow-up reveals that the change was not effective, then the CA
process must be repeated starting at section 8.1.2.

8.1.6.2. Follow-up by QA Department is the fmal step in the CA process.
Follow-up includes audits of: effectiveness of the procedural change,
documentation of the procedural change, and documentation of appropriate re
training.• 8.1.6.3

.•
•

•

Upon cO.z.:t1pletion of QA follow-up:

. "

the QA Manager will sign arid date the appropriate section of
the CAR, documenting that follow-up was performed;
.Original copy of the CAR is transferred the QA DePm:trnent ..:"
CLOSED file.
If follow-up reveals that the change was not effective, then the CA·
process must be repeated by the Responsible Party starting at
section 8.1.2.

... ' '-', . : ;. ~':'"

...... -: -"':"
- _:.- "~~: ~:/.2; ;:.. :~

-.

8.1.7 Quarterly review of Closed CAs to search for trends:

8.1.7.1. Both.the QA Department and individual Laboratory Sections must
quarterly review all Closed CARs to search for trends.

8.1.7.2'· Each CAR reviewed must be initialed and dated to document that
the review was performed.
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8.2 Non-conformance:

8.2. I If a decision is made that a NC has occurred then:

Revision 2.0-05/05/97 •
8.2.1.1 Obtain a copy of the Non-conformance Report (NCR) form [See
Attachment 2 - Non-conformance Report].

8.2.1.2 Fill out the NCR beginning with the department affected, Section
Supervisor, the name of initiator, date of occurrence, description of the event,
and the samples affected.

8.2. 1.3 , Define the cause ofnon-conformance:

8.2.1.3.I DefIning cause may be as simple as describing the event
(e.g., erratic QC recovery caused by poor technique). Cause and action to
be taken must be detailed in the NCR in the appropriate section. The
"Cause" portion of the report will be signed by the Section Supervisor.

8.2.1.3.2 Copy the initiated NCR to the department perfonning the
re-preparation or re-extraction. The original copy is kept by the initiator's
Department.

8.2.1.3.3 lfre-preparation or re-extraction is required, the NCR must
be signed and dated upon completion by the Section Supervisor who is
responsible for re-preparationlre-extraction.

8.2.2 . Check for NC trends by periodic~udit of files .. If trends are noted, CA
must be initiated. Section Supervisors or appropriate managers are responsible for: ::.;. .,;.
NCR follow-up.

•

8.2.2. I Documentation to be made on the NCR:

• Section Supervisor or appropriate manager will initial and dat~ the NCRs
which were reviewed upon completion.'

9.0 Calculations
N/A

10.0 Quality Assurance/Quality Control
N/A

C':<-3~9 Page 8 of 10



Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action

11.0 Waste Disposal
N/A

12.0 Method Performance
N/A

13.0 References

Revision 2.0-05/05/97

• '
,.

Nayy Installation Restoration Laboratory Quality Assurance Guide, February 1996.

Scope of Work for Analytical Sources, April 1996, pepartment ofEnergy. Page 50-51.

Alan J. Sayle, Management Audits, the assessment of quality management systems, 2nd

Edition; ASQC Quality Press, Copyright 1988. Page 1-5.

14.0 Definitions
.; .

\ \ ..
'. ,~~, ...:. '..

Corrective Action (CA) - the step-Wise process by which laboratory 'deficiencies are :- .:.. . . .:: .. f:. 'V',::,"';"
. identified, causes are defined, deficiencies corrected,.:·and possibility or recurr~nce';' ..": ·,;··.··::::·,-;:i,:~ ..~ .

~~~~~ ~od~:c:~:~~~:i~r~ec::~r=:~hal~::~:~~O;:~::~:~~~~::~ut~.. :": '.:.. :.-:~;:.::~:~~~.;;
.-.....

of-control, thus affecting the usability or quality of that system. This includes'·
analytical and non-analytic~ systems. . ..,:rf:>

, .:;".. ':

Corrective Action Report (CAR) - documentation of CA with emphasis on describing
events, root causes, affected samples, resolutions including return to analytical
control, and follow-up for recurrence prevention.

Closed File - a closed file is a file containing a CA that has been completed through fmal
Follow-up by the QA Department.

•
Open File - the open file is a file containing a CA which is still in-process.

Out-ofcontrol event - an event which is contrary to or fails to meet tlJ,e objectives of the
laboratory QAlQC plan, laboratory SOPs, or good laboratory practice thus

Ccl-3?o Page 9 of]O



Southwest Laboratory of Oklahoma, Inc.
Standard Operating Procedure for
Laboratory Corrective Action Revision 2.0-05/05/97 •affecting the usability or quality of a system. This includes analytical and non

analytical systems.

N/A - not applicable.

Non-conformance (NC) - non-conformances are minor, non-trending deviations from
standard procedure or QC acceptance criteria which may cause reduction offuture
quality if trends form. Events requiring NC generally involve re-preparation or
re-extraction of a sample.

Non-conformance Report (NCR) - documentation of action taken when a system non-
. conformance is identified. A system non-conformance is not c9nsidered an out

of-control event and does not affect an entire system (usability or quality). Trends
of non-conformance, however, do constitute out-of-control events.

Responsible Party - the responsible party is the individual who is responsible for seeing
the corrective action process through to closure. See Section 2.1.5 and Figure 1
for details.

-•.
'"...,

•
Cd-37 /
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• FIGURE •

Corrective Action Report (CAR) Structure
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Figure 2:
Documentation Trail
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(See Figure 1 and Section 2E for
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\-------'
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(See Figure 1)
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Attachment 1: CORRECTIVE ACTION REPORT QA DEPT.

SWL-GA-105

Series (circle one): G-, 0-, I-, R-Series
Department:

8.1.1 DESCRIPTION OF OUT-OF-CONTROL EVENT

Initiated By:

Responsible Party:

Date of Occurrence:

Description ofEvent:

System and/or Samples Affected:

8.1.2 CAUSEIROOT CAUSE

Date:

Date:

• Description:

8.1.3 SYSTEM CHANGES REQumED [ YeslNo ] (circle one)

Procedural Change Description:

Documentation Change Description:

•
SOUTHWEST LASORATORY OF OKLAHOMA, INC.

1700 W. ALBANY. BROKEN ARROW, OK 74012 .OFFICE (918) 251-2858 .FAX (918) 251-2599

{!;;-371

. . _.~.

~ ...

.: '.' . ".
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Attachment 1: CORRECTIVE ACTION REPORT QA DEPT.•
SIGNATURE'S:
Responsible Party:
QAManager:

8.1.4 PLAN OF ACTION
Step-By-Step Description:

.'."'.-'

fr..
(~ .

:"t.

Date:
Date:

5WL-GA-105

'..•

f.~~ Projected Date of Completion:

8.1.5 IMPLEMENTATION
SIGNATURE:
Completion Date: Responsible Party:
8.1.6.1 DEPARTMENTAL FOLLOW-UP
Description ofFollow-up:

•.-

.'

_______________________~ ...o.____ ..•. '.

------------------------------ ~:.... :.:,.Was Action Effective (YeslNo):~L. ••

SIGNATURE:
Responsible Party: Date:

Date:

'~, .. _ , . 8.1.6.2 QA FOLLOW-UP
, Description,ofFollow-up:

."

___=:-=-I~=S:-:::--_~---=~=~=n=-E=f-~e-c-tiv-e-(Y-,..-e-slN-o-)-: ...0.____-.,..
--.-__, ;_,._, ,••

QA !vlanager:

..... SOUTHWEST LASORATORY OF OKLAHOMA, INC.
1700 W, ALBANY. BROKEN ARROW, OK 74012 .OFFICE (918) 251-2858 .FAX (918) 251-2599
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Attachment 2: NON-CONFORMANCE REPORT QA DEPT.
SWL-GA-105•',.)""- ,\ 'T\l' .,

_______________.I.D.eP.a.rt.rn.e.D.t: -...;I_
8.2.1.2 DESCRIPTION OF NON-CONFORMANCE

.Initiated By:
Section Supervisor:

Date of Occurrence:

Description ofEvent:

Date:

Date:

System and/or Episode of Samples Affected (ClientfTest codelMatrix if applicable):

~.(
-~'- "'",......

" .
8.2.1.3 CAUSE "•.•·.1 .~:::.: .'

" .•~~~. :.:.• : : ,<

Description:
---'--------------'---------------------,...::". ',.,

'.: :.
------:-------'------:--------'---------------------...,...--.---------., ,...

--------~---------------------...,..,......-----_....\,._ ....'

SIGNATURE:
Section Supervisor:

8.2.1.3 ACTION TO BE TAKEN

Date: .'

Re-preparation/ Re-extraction Required (Yes/ No)? Date Needed:

Within hold time: (Yes/No)? Sample Receipt Date (if applicable): '

Description (with dates):

SIGNATURE:
Completion Date: Section Supervisor:

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
1700 W. ALBANY. BROKEN ARROW, OK 74012 .OFFICE (918) 251-2858·.FAX (918) 251-2599

{!;; --5 '/0 Page 1 of 1



......... "fJdC;JLJUlI. ~C:YIC:W, ,KC:YISIOO, ana LODerol of DocumentsA1'TAC4"MENT 5 -Request for New or Revised Procedure Form
G Series: SWL-GA-IOI

Rev. No.: 1.0 - 05/14/97

, REylSED (includes Forms/Logs)

Request for New or Revised Procedure"SWL-GA-lOl",
SWL sOP Rov. # 1.0 - 05/14/97; Fonn !D: GAIO I-DOCREQ-F: Loca'ionIFilo !D: F:\SOPlGAIl0 I-ATI5 J~

Submitted By:_Sffi-::",--,-;..-,-.__ Date: b {~ 1'1.7

Denied: 0 PM/55 Initials:'----(see attached explanation)

Dated: --:~~r....+--I---

- Title: ~/'-'i7':""\---t'1r'1f'T"'"\:=-

Approv~d: ~
Program Manager/Section Supervisor

DocuQ'le.nt,Title: Gn-lZC+-:Je. AC..j-'~A
'~'. 01· '_ ..:"1'" ~ •

,Do~~M'ent' No.: SWL- G. A - I D ..5-....... ;·'L."'· . ' --- ----

Reference: ' Page -L of .1L-

" 1\
;: : 1 .'-.

.i::Ns'JY,(P.lo,ceduraJ Document) Submitted By:, Date: _

J~~~f~?n~r~ewPro~dure:
~~ ~ ~j~~

Dated:_-..,.. _Approved.: , " .. '
::5,::,~1fr:}Pfugram'Manager/Section Supervisor

AU,topr: " ,.' ..... '\\ ., \ .. -...~ .. \ \
. -'" - ~(;~( ~ :, ~. "'-':>~

....... .

Denied: 0 PM/55 Initials:'----(see attached explanatio,ii)'Assigned By: Date: '

'Reyiew/Approv.al, by Manag~r/Supervisor Review/Approval by QPJQC Officer

Draft No. _ Author's,lnitiafs:_,_ Date:__
,Reviewed: '0 Revise: 0, ,Approved: p,

, PMlSS Initials__, • Date_'_'(revise 'as marked)

Draft No. Author's I~itials: Date:__
Reviewed: 0 Revise: 0'·' Approved: 0
QNQC Initiafs__ Date__ (revise as marked)

Draft No. Author's Initials: Date:__
Reviewed: 0 Revise: O· Approved: 0
QNQC Initials__ Date__ (revise as marked)
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