URS

September 27, 2011

Ms. Karen Walker

Restoration Program Manager (Cannon AFB)
AGEISS, Inc.

12414 Nacogdoches Road, Suite 200

San Antonio, TX 78217

Subject:  Errata Pages for the Phase II Supplemental Assessment at Area of Concern A (SS-19)
Project Activities Work Plan Addendum
Cannon Air Force Base (AFB), New Mexico

Ms. Walker:

Enclosed is one copy of the errata pages (with instructions) for the Project Activities Work Plan
(PAWP) Addendum for the Phase II Supplemental Assessment at Area of Concern A (SS-19) at
Cannon Air Force Base (AFB). These errata pages incorporate changes based on comments
provided by New Mexico Environment Department (NMED). These errata pages advance the
document to Final status. A copy of the Response to Comments (RTCs) is also enclosed.

Please call if you have any questions.

Sincerely,

Corey S. Anderson, PG Stephen E. Jacobson, PG
Project Manager Technical Manager
(402) 952-2551 (402) 952-2544

IA\Cannon AFB\AOC A 2011\PM\8_Project Transmittals\LOT_PAWP Addend_9_27_11.doc

Enclosures:  Errata pages, errata page instructions, and RTC document for the Phase II
Supplemental Assessment at Area of Concern A (SS-19) Project Activities Work
Plan Addendum (1 hard copy and 1 CD)

cc: Ms. Anita Lafuente, Cannon AFB, 27 SOCES/CEAN (2 hard copies and 2 CDs for Cannon
AFB, and 2 hard copies and 2 CDs [without Health and Safety components] for transmittal to
NMED)

Mr. Eliud Burgos, AFCEE/EXEE (1 hard copy and 1 CD)

URS Group, Inc.

12120 Shamrock Plaza, Suite 300
Omaha, NE 68154

Tel: 402.334.8181

Fax: 402.334.1984



RESPONSE TO COMMENTS
PHASE II SUPPLEMENTAL ASSESSMENT AT AREA OF CONCERN A (SS-19)
PROJECT ACTIVITIES WORK PLAN ADDENDUM
EPA ID NO. NM7572124454
HWB-CAFB-11-002
CANNON AIR FORCE BASE, NEW MEXICO

Comments by John E. Kieling, Acting Chief, Hazardous Waste Bureau, New Mexico
Environment Department, dated August 26, 201 1.

Comment 1. Section 1.5, Data Quality Objectives, second paragraph, last sentence, page 1-4:
Permittee's Statement: “A maximum chemical concentration that exceeds an [soil screening
levels] SSL does not mean that a health risk exists because the maximum concentration detected
is not the concentration to which people would routinely be exposed, and the exposure
assumptions used to derive the SSLs are not site-specific.”

NMED Comment: While the Permittee's statement is true, it should be pointed out that the
Permittee does not necessarily have to use maximum contaminant concentrations to evaluate
human health and ecological risks. If five or more samples are collected for analysis of a
contaminant, it may be possible to calculate an upper confidence level (UCL) of the arithmetic
mean concentration for a constituent and the UCL may be used as the exposure point
concentration (EPC) for that constituent. If an appropriate UCL cannot be calculated or if the
calculated UCL exceeds the maximum detected concentration (or the maximum constituent
detection limit), the maximum detected concentration must be used. The United States
Environmental Protection Agency (EPA) has developed a program (ProUCL 4.00.05) to
calculate the 95 percent (%), 97.5%, and 99% UCL and to recommend a distribution and UCL
based on the distribution of a given data set. The ProUCL program is based on EPA guidance.
This information is provided for the Permittee's future use.

Response: Agree. This methodology may be used to calculate a UCL for this project
or for other projects in the future. A new paragraph will be inserted after the fifth
paragraph of Section 1.5 as follows: “If the maximum lead concentration present in the
soil samples exceeds the SSL or ESL, then an upper confidence level (UCL) may be
calculated. A UCL of the arithmetic mean concentration for a constituent and the UCL
may be used as the exposure point concentration (EPC) for that constituent. If an
appropriate UCL cannot be calculated or if the calculated UCL exceeds the maximum
detected concentration (or the maximum constituent detection limit), the maximum
detected concentration will be used.” Additionally, the acronym list will be updated to
include EPC and UCL.

Comment 2. Section 1.5, Data Quality Objectives, third paragraph, page 1-4:

Permittee's Statement: “NMED SSLs for soil exposures are based on the ingestion, inhalation,
and dermal exposure routes. SSLs are available for industrial and residential scenarios. [Area of
Concern] AOC A is located in industrialized areas of the base; therefore, the industrial SSLs for
lead (8.00E+02 [milligrams per kilogram] mg/kg) will be used for screening at this site.”
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NMED Comment: NMED agrees that AOC A is in an industrial area of the base. In order to
be considered for a Corrective Action Complete without controls determination, all AOC A
constituents must be present at concentrations less than the corresponding residential SSL.
Screening must evaluate lead results for both scenarios in the future Investigation Report for
the Phase II Supplemental Assessment at Area of Concern A (SS-19)

Response: Agree. The industrial SSL for lead was inadvertently cited. The
residential SSL (cited in Table 1-3 and Appendix A [pages 15-1 and 17-1]) will be used
as a screening value for this site. The text in Section 1.5, third paragraph, third sentence
will be revised as follows: “Although AOC A is located in industrialized areas of the
base;—therefore, the industrial residential SSLs for lead (8-:00E+02-mg/ke) (4.00E+02
mg/kg) will be used for screening at this site. The residential SSL will be used in order to
allow the site to be considered for Corrective Action Complete without controls
determination.”

Comment 3. Section 5.3, Phase II Supplemental Assessment at AOC A (SS-19) Report, page
5-1, first bulleted item:
NMED Comment: Do not include copies of digging permits in NMED's copy(s) of the report.

Response: Agree. Copies of digging permits will not be included in NMED’s
copy(s) of the report. No changes to the report are recommended.

Comment 4. Appendix A, Table 12-2, Calibration and [quality control] QC Procedures for
[United States Environmental Protection Agency] USEPA Method SW 6010B Phase II
Supplemental Assessment at AOC A (SS-19), page 12-4:

NMED Comments: For the Permittee's information, the current version of the Inductively
Coupled Plasma-Atomic Emission Spectrometry analytical method is 6010C. The spacing of the
table row for initial calibration (page 12-4) is insufficient to display all of the information
associated with the QC Check column. Provide a revised page 12-4 that displays all of the QC
Check information by no later than September 30, 2011. In the event wider row spacing results
in pagination changes to other pages of the table, provide a revised Table 12-2 that includes the
information contained on current pages 12-3 through 12-7.

Response: Agree. The heading for Table 12-2 will be revised as follows:
“CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010BC”

The row height for initial calibration (page 12-4) will be increased in order to display all
information associated with the QC Check column. The revised Table 12-2 will be
submitted.

Comment S. SOP No.1, Section 1.2.4.2, Duplicate Samples, page 1-4:

NMED Comment: Since lead will be the only element analyzed, the Permittee must thoroughly
mix the sample aliquot(s) slated for duplicate sampling. Homogenize the aliquot in a clean
stainless-steel bowl.

Response: Agree. As stated in SOP No. 1, fourth sentence of Section 1.2.4.2, the
duplicate sample will be handled in the same manner as the primary sample (i.e.,
thoroughly mixing the soil in a stainless steel bowl). Text will be added to SOP No. 1, at
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the end of the fourth paragraph, to reference the soil sampling procedures in Section
1.2.3.3. The text at the end of the fourth sentence in Section 1.2.4.2 of SOP No. 1 will be

revised as follows: “...primary sample (i.e., surface soil sampling procedures in Section
1.2.3.3 will be followed).”
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SECTIONONE Introduction

This document presents the Project Activities Work Plan (PAWP) Addendum (Air Force Center
for Engineering and the Environment [AFCEE] Contract Data Requirements List [CDRL] A007)
for the Phase II Supplemental Assessment at Area of Concern (AOC) A (SS-19) at Cannon Air
Force Base (AFB) near Clovis, New Mexico.

11 AUTHORITY

URS Group, Inc. (URS) has been contracted by the AFCEE under Contract Number FA8903-08-
D-8783, Task Order 0170 to complete an additional surface soil investigation in support of a
Phase II Supplemental Assessment at AOC A (SS-19). This Phase II Supplemental Assessment
is being addressed under the Environmental Restoration Program (ERP) for Cannon AFB.

1.2 PURPOSE AND SCOPE

This PAWP Addendum describes the field sampling requirements to complete a supplemental
assessment of AOC A (SS-19) at Cannon AFB. This PAWP also describes the investigative
activities that will be used to provide the information necessary to determine the presence or
absence of chemical contamination, which may pose an unacceptable risk to human health or the
environment at AOC A (SS-19).

This PAWP Addendum provides the technical approach, rationale, field procedures, and Data
Quality Objectives (DQOs) to be followed to achieve the objectives of the supplemental
assessment of AOC A (SS-19), in accordance with the AFCEE statement of work (SOW) dated
October 18, 2010. This project will include preparing planning documents, completing a field
investigation (discrete surface soil sampling), analyzing field samples for lead, evaluating the
chemical data, comparing the analytical results to established soil screening levels (SSLs), and
preparing the Phase II Supplemental Assessment Report.

This PAWP Addendum was developed following the guidance provided in the Supplemental
Assessment of AOC A, B, and C Work Plan (URS 2005a). The Supplemental Assessment of
AOC A, B, and C Work Plan (URS 2005a) is incorporated by reference throughout this
addendum.

This supplemental assessment at AOC A (SS-19) is organized as follows:

e Section 1 presents the authority, purpose and scope, facility/site background, previous
investigation results at AOC A (SS-19), anticipated project schedule, and DQOs.

e Section 2 lists the project and task organization for this Phase II Supplemental Assessment at
AOC A (SS-19) including roles and responsibilities.

e Section 3 presents the Field Sampling Plan Addendum (AFCEE CDRL A005).

e Section 4 presents the Site Safety and Health Plan (SSHP) Addendum (AFCEE CDRL
A004).

e Section 5 provides the project documentation and reporting requirements.
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SECTIONONE Introduction

e Section 6 provides references used to develop the PAWP Addendum.

The appendices contain the following information:

e Appendix A — Uniform Federal Policy—Quality Assurance Project Plan (UFP—QAPP)
e Appendix B — Field Documents and Forms

e Appendix C — Health and Safety Documents and Forms

1.3  FACILITY/SITE DESCRIPTION AND BACKGROUND
1.3.1 Cannon AFB Facility Description

The Cannon AFB facility description has been provided previously in the Supplemental
Assessment of Areas of Concern A, B, and C Work Plan (URS 2005a) and the Supplemental
Assessment of Areas of Concern A, B, and C Final Report (URS 2005b). A site location map of
Cannon AFB is shown on Figure 1-1.

1.3.2 AOC A (MOGAS Spill Site, $S-19) Site Description Background

AOC A (SS-19) is the site of two spills of motor gasoline (MOGAS) from overturned fuel
trucks. AOC A (SS-19) is located in the northwest portion of Cannon AFB, as shown on
Figure 1-2. The site measures approximately 400 feet by 200 feet. The site is relatively flat and
much of it is asphalt-paved with a small drainage swale running to the southeast through a grassy
area in the southern portion of the site. Both spills occurred in the early 1960s at the present
location of Argentia Avenue, across from the refueling area of Facility No. 379, and southeast of
the gymnasium (Building 444) in the north central region of the base. The total quantity of
MOGAS spilled is estimated to be 2,000 gallons to 3,000 gallons. The physical features of the
site were changed in 1977 during the construction of Building 444; as shown on Figure 1-3, a
portion of the spill site is now under Argentia Avenue (Radian 1986).

1.3.3 AOC A (MOGAS Spill Site, SS-19) Previous Investigation Results

In 1985, two soil borings, as shown on Figure 1-4, were each drilled to 60 feet below ground
surface (bgs) and sampled as part of a Phase II, Stage 1 investigation conducted by Radian
Corporation at AOC A (SS-19). Three soil samples from each boring were analyzed for oil and
grease, lead, and purgeable aromatics. Lead and one purgeable organic compound (1,2-
dichloroethene, detected in a duplicate but not in the associated sample) were present in
relatively low concentrations (i.e., all concentrations are below the current New Mexico
Environment Department [NMED)] residential SSLs). No oil and grease was detected in any of
the samples (Harza 1997). Following a No Further Action (NFA) proposal (URS 2000), AOC A
(SS-19) was listed as a site that did not yet qualify for NFA approval based on the previous
investigation results (NMED 2004).

In February 2005, four soil borings, as shown on Figure 1-4, were drilled to depths of 9.8, 23.4,
23.2, and 24.5 feet bgs in the vicinity of the spill site using hollow-stem augers. Soil samples
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SECTIONONE Introduction

were collected by split spoon samplers at approximately 5-foot intervals beginning at about
1 foot bgs. Since field screening and observations did not indicate possible contamination, the
two deepest samples from each boring were submitted for analysis (i.e., total of eight samples).
Eleven volatile organic compounds (VOCs) were detected in the eight samples collected at AOC
A (SS-19) in February 2005. Ten of the 11 compounds were present in concentrations below or
just slightly above the reporting limits. The exception, toluene, was present at a maximum
concentration of 4.70E-02 milligrams per kilogram (mg/kg), which is well below the NMED
residential screening level (5.57E+03 mg/kg) (NMED 2009b). Despite being present in
concentrations near the reporting limits, seven of the eight chloroform concentrations identified
in samples from AOC A (SS-19) exceeded the generic NMED SSL for the migration to
groundwater pathway. Based on this, a site-specific SSL for the migration to groundwater
pathway was developed (URS 2005b). No semivolatile organic compounds (SVOCs) were
detected in any of the eight samples collected at AOC A (SS-19). Lead was detected in all eight
samples collected at AOC A (SS-19) in February 2005. The maximum lead concentration
(5.90E+00 mg/kg) was well below the NMED residential screening level (4.00E+02 mg/kg)
(NMED 2009b) and below the background Upper Tolerance Limit (UTL) in subsurface soil
(8.70E+00 mg/kg) (W-C 1997). Based on these results and on previous sampling results, where
all concentrations were below current NMED residential SSLs, no further risk screening was
recommended for AOC A (SS-19) (URS 2005b). Results of the February 2005 investigation at
AOC A (SS-19) are provided in Tables 1-1 (summary of samples collected), 1-2 (summary of
the analytical results), and 1-3 (analytical data screening results). The complete set of analytical
results is included in Appendix C of the Supplemental Assessment of Areas of Concern, A, B,
and C Final Report (URS 2005b).

In July 2008, AOC A (SS-19) was proposed for Corrective Action Complete Without Controls;
however, NMED responded via a letter dated September 14, 2009 (NMED 2009a) that the site
could not be considered for Corrective Action Complete status. The letter stated that lead results
from surface soil samples collected by Radian in 1985 (shown in red on Figure 1-4) were used
by NMED in an ecological risk screen. These soil samples were collected from inside the
drainage ditch alongside Argentia Avenue. The letter also stated that, because Cannon AFB does
not have ecological risk screening values for the facility, NMED used Ecological Screening
Levels (ESLs) in the Los Alamos National Laboratory (LANL) ECORISK Database (Version
2.3, October 2008) for its ecological risk screen. This risk screen indicated the maximum
detected lead concentrations in surface soil samples collected in 1985 from 0 to 1.0 foot bgs,
exceeded the risk-based ESLs (range of 1.40E+01 to 2.10E+01 mg/kg). Based on these results
and due to the absence of surface soil sample results from the 2005 investigation, NMED
indicated that additional surface soil sampling in the drainage swale is required to define the
lateral extent of potential lead contamination in surface soil. This investigation is being
completed to define the lateral extent of potential lead contamination in surface soil within the
drainage swale along Argentia Avenue.

1.4 PROJECT SCHEDULE

Field work is scheduled for the summer of 2011. Preparation for field sampling activities
including mobilization, acquisition of Base Passes and utility locates is described in Section 3 of
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SECTIONONE Introduction

this PAWP. The proposed project schedule (i.e., Project Planning Chart [PPC]) (AFCEE CDRL
B002) is provided in Figure 1-5. The PPC will be updated on a monthly basis and will be
provided with the monthly Contractor’s Progress, Status, and Management Report (CPSMR)
(AFCEE CDRL B004).

1.5 DATA QUALITY OBJECTIVES

The DQO evaluation process is designed to provide soil data of sufficient quality and quantity to
evaluate whether a release has occurred that could pose a risk to human health or the
environment and to evaluate the need for further evaluation, such as collection of additional data,
completion of a Baseline Risk Assessment (BRA), or completion of a Feasibility Study (FS)
(URS 2005a). The DQO process for AOC A (SS-19) has been provided previously in the
Supplemental Assessment of Areas of Concern A, B, and C Work Plan (URS 2005a).

The surface soil sample results for lead will be screened against NMED Soil Screening Levels
found in Table A-1 (December 2009) of the NMED Hazardous Waste Bureau and Groundwater
Quality Bureau Voluntary Remediation Program, Technical Background Document for
Development of Soil Screening Levels, Revision 5.0 (NMED 2009b). The latest available
version will be used. These SSLs are based on 1 x 10 excess cancer risk or a hazard quotient
equal to 1 for noncarcinogens. It must be emphasized that this is a highly conservative approach
used for screening purposes only; risks that would be estimated in a site-specific quantitative
BRA are likely to be much lower than the risk levels calculated using these screening criteria. A
maximum chemical concentration that exceeds an SSL does not mean that a health risk exists
because the maximum concentration detected is not the concentration to which people would
routinely be exposed, and the exposure assumptions used to derive the SSLs are not site-specific.

NMED SSLs for soil exposures are based on the ingestion, inhalation, and dermal exposure
routes. SSLs are available for industrial and residential scenarios. Although AOC A is located
in industrialized areas of the base, the residential SSL for lead (4.00E+02 mg/kg) will be used for
screening at this site. The residential SSL will be used in order to allow the site to be considered
for Corrective Action Complete without controls determination.

It is important to note that SSLs are not cleanup goals. Cleanup goals are determined on a site-
specific basis. Rather, comparing soil concentrations to SSLs is adopted as a means of screening
whether the chemicals in soils could pose a threat to human health. If the SSLs are not exceeded,
no further action is recommended. If the SSLs are exceeded, further evaluation of potential risks
will be completed.

Ecological receptors may also be a concern at the project site. Therefore, in addition to SSLs,
analytical data will be screened against ESLs in the LANL ECORISK Database (Version 2.5,
October 2010) (LANL 2010).

If the maximum lead concentration present in the soil samples exceeds the SSL or ESL, then an
upper confidence level (UCL) may be calculated. A UCL of the arithmetic mean concentration
for a constituent and the UCL may be used as the exposure point concentration (EPC) for that
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SECTIONONE Introduction

constituent. If an appropriate UCL cannot be calculated or if the calculated UCL exceeds the
maximum detected concentration (or the maximum constituent detection limit), the maximum
detected concentration will be used.

Phase Il Supplemental Assessment at AOC A (SS-19) Q\1617\0618\Rev2\A0C-A WPA_rev2.doc\14-Sep-11/0MA 1 -5
Project Activities Work Plan

Cannon AFB

FA8903-08-D-8783, TO 0170



TABLE 1-1
SUMMARY OF PREVIOUS SAMPLES COLLECTED FOR CHEMICAL ANALYSIS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)

CANNON AFB, NEW MEXICO

~ QO
g £
o o
q ®
@ € 2 2
~ s &) =
8 g S =z
2 A > % N2
Sample Sample Depth Interval E‘ £ o a4 ]
Location Identification (feet bgs) 3 = 8 E 3 Note(s)
CAA-SBO1 CAA-SB01-005 3.0-5.0 2/16/2005 soil X X X
CAA-SB02-010 8.0-9.6 2/16/2005 soil X X X
CAA-SB02 CAA-SB02-020 18.0-20.0 2/17/2005  soil X X X Field Duplicate (CAA-SB02-220)
CAA-SB02-023 23.0-23.4 2/17/2005  soil X X X
CAA-SBO03 CAA-SB03-015 13.0-14.7 2/17/2005  soil X X X
CAA-SB03-019 18.0-18.4 2/17/2005 soil X X X
CAA-SB04 CAA-SB04-020 18.0-20.0 2/17/2005  soil X X X MS/MSD, Field Duplicate (CAA-SB04-120)
CAA-SB04-025 23-24.5 2/17/2005 soil X X X
Totals 8 8 8

Notes:

bgs = below ground surface

MS = matrix spike

MSD = matrix spike duplicate
TCL = target compound list

SVOC = semivolatile organic compound

VOC = volatile organic compound
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CANNON AFB, NEW MEXICO

TABLE 1-2
SUMMARY OF PREVIOUS ANALYTICAL DATA
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)

FIELD ID CAA-SB01-005 CAA-SB01-010 CAA-SB02-020 CAA-SB02-023
DATE COLLECTED February 16, 2005 February 16, 2005 February 17, 2005 February 17, 2005
Maximum  Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzene 9.00E-04 J 3/8 < 5.90E-03 U < 5.60E-03 U < 5.90E-03 U < 5.90E-03 U
Bromomethane 2.20E-03] 1/8 < 1.20E-02 U < 1.10E-02 U 2.20E-03  1.20E-02 J < 1.20E-02 uJ
Chloroform 1.20E-02 7/8 9.20E-03  5.90E-03 < 5.60E-03 U 9.80E-03  5.90E-03 1.20E-02  5.90E-03
Cyclohexane 3.50E-03J 71/8 2.30E-03  5.90E-03 J < 5.60E-03 U 2.40E-03  5.90E-03 J 3.20E-03  5.90E-03 J
Dibromochloromethane 6.00E-03 7/8 2.60E-03  5.90E-03 J < 5.60E-03 U 3.10E-03  5.90E-03 J 5.80E-03  5.90E-03 J
Ethylbenzene 1.10E-03J 3/8 < 5.90E-03 U < 5.60E-03 U < 5.90E-03 U < 5.90E-03 U
m,p-Xylene (sum of isomers) 3.90E-03J 6/8 1.20E-03  5.90E-03 J < 5.60E-03 U 1.80E-03  5.90E-03 J 3.30E-03  5.90E-03 J
Methylcyclohexane 1.30E-02J 71/8 6.00E-03  2.40E-02 J < 2.30E-02 U 6.80E-03  2.40E-02 J 1.10E-02  2.40E-02 J
Methyl Acetate 8.80E-03 J 5/8 < 1.20E-02 U 2.70E-03  1.10E-02 J 1.80E-03  1.20E-02 J < 1.20E-02 U
o-Xylene (1,2-Dimethylbenzene) 7.00E-04 J 3/8 < 5.90E-03 U < 5.60E-03 U < 5.90E-03 U < 5.90E-03 U
Toluene 4.70E-02 8/8 1.90E-02  5.90E-03 1.50E-03  5.60E-03 J 2.50E-02  5.90E-03 4.60E-02  5.90E-03
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All SVOCs reported nondetect ND 0/8
METALS (mg/kg)
Lead 5.90E+00 8/8 5.40E-01  6.00E-01 J 7.10E-01  6.00E-01 3.20E+00 6.00E-01 1.40E+00  6.00E-01
Notes:

The calculation of detection frequency does not include results from
reanalyzed samples.

<= not detected

ID = identification

J = estimated

mg/kg = milligrams per kilogram

ND = not detected

Qual = qualifier

RL = reporting limit

SVOC = semivolatile organic compound
U = nondetect

UJ = estimated nondetect
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CANNON AFB, NEW MEXICO

TABLE 1-2
SUMMARY OF PREVIOUS ANALYTICAL DATA
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)

FIELD ID CAA-SB03-015 CAA-SB03-019 CAA-SB04-020 CAA-SB04-025
DATE COLLECTED February 17, 2005 February 17, 2005 February 17, 2005 February 17, 2005
Maximum  Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzene 9.00E-04 J 3/8 8.00E-04  5.50E-03 J 9.00E-04  5.70E-03 J < 5.80E-03 U 8.00E-04  5.60E-03 J
Bromomethane 2.20E-03J 1/8 < 1.10E-02 U < 1.10E-02 U < 1.20E-02 U < 1.10E-02 U
Chloroform 1.20E-02 7/8 1.20E-02  5.50E-03 1.10E-02  5.70E-03 1.00E-02  5.80E-03 1.20E-02  5.60E-03
Cyclohexane 3.50E-03J 7/8 3.10E-03  5.50E-03 J 3.00E-03  5.70E-03 J 2.90E-03  5.80E-03 J 3.50E-03  5.60E-03 J
Dibromochloromethane 6.00E-03 7/8 6.00E-03  5.50E-03 4.70E-03  5.70E-03 J 3.30E-03  5.80E-03 J 5.40E-03  5.60E-03 J
Ethylbenzene 1.10E-03J 3/8 1.00E-03  5.50E-03 J 9.00E-04  5.70E-03 J < 5.80E-03 U 1.10E-03  5.60E-03 J
m,p-Xylene (sum of isomers) 3.90E-03 J 6/8 < 5.50E-03 U 3.00E-03  5.70E-03 J 2.30E-03  5.80E-03 J 3.90E-03  5.60E-03 J
Methylcyclohexane 1.30E-02J 7/8 1.20E-02  2.20E-02 J 9.30E-03  2.30E-02 J 9.10E-03  2.30E-02 J 1.30E-02  2.20E-02 J
Methyl Acetate 8.80E-03J 5/8 4.90E-03  1.10E-02 J 8.80E-03  1.10E-02 J 5.20E-03  1.20E-02 J < 1.10E-02 U
o-Xylene (1,2-Dimethylbenzene) 7.00E-04 J 3/8 7.00E-04  5.50E-03 J 7.00E-04  5.70E-03 J < 5.80E-03 U 7.00E-04  5.60E-03 J
Toluene 4.70E-02 8/8 4.40E-02  5.50E-03 3.70E-02  5.70E-03 3.00E-02  5.80E-03 4.70E-02  5.60E-03
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All SVOCs reported nondetect ND 0/8
METALS (mg/kg)
Lead 5.90E+00 8/8 5.90E+00 6.00E-01 1.70E+00  6.00E-01 1.40E+00  6.00E-01 4.40E+00  6.00E-01
Notes:

The calculation of detection frequency does not include results from
reanalyzed samples.

<= not detected

ID = identification

J = estimated

mg/kg = milligrams per kilogram

ND = not detected

Qual = qualifier

RL = reporting limit

SVOC = semivolatile organic compound
U = nondetect

UJ = estimated nondetect
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TABLE 1-3
SUMMARY OF PREVIOUS ANALYTICAL DATA SCREENING RESULTS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

FIELD ID NMED SSLs CAA-SB01-005 CAA-SB01-010 CAA-SB02-020
DATE COLLECTED Residential Migrgs\;’“ to February 16, 2005 February 16, 2005 February 17, 2005
Maximum  Frequency Soil (DAF 20) Result RL Qual Result RL Qual Result RL Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzene 9.00E-04J 3/8 3.32E+00 2.02E-02 < 5.90E-03 U < 5.60E-03 U < 5.90E-03 U
Bromomethane 2.20E-03 J 1/8 2.73E+00 3.77E-02 < 1.20E-02 < 1.10E-02 0] 2.20E-03  1.20E-02 J
Chloroform 1.20E-02 7/8 1.21E+00 8.28E-03  9.20E-03  5.90E-03 < 5.60E-03 U 9.80E-03  5.90E-03
Cyclohexane 3.50E-03 J 7/8 NE NE 2.30E-03  5.90E-03 J < 5.60E-03 U 2.40E-03  5.90E-03 J
Dibromochloromethane 6.00E-03 7/8 4.42E+00 2.32E-02  2.60E-03  5.90E-03 J < 5.60E-03 U 3.10E-03  5.90E-03 J
Ethylbenzene 1.10E-03 J 3/8 1.28E+02 2.03E+01 < 5.90E-03 U < 5.60E-03 6] < 5.90E-03 U
Methylcyclohexane 3.90E-03J 7/8 7.89E+00 5.89E+02  6.00E-03  2.40E-02 J < 2.30E-02 U 6.80E-03  2.40E-02 J
Methyl Acetate 1.30E-02 J 5/8 1.94E+04 2.15E+01 < 1.20E-02 U 2.70E-03  1.10E-02 J 1.80E-03  1.20E-02 J
Toluene 8.80E-03J 8/8 2.52E+02 6.93E+00  1.90E-02  5.90E-03 1.50E-03  5.60E-03 J 2.50E-02  5.90E-03
m,p-Xylene (sum of isomers) 7.00E-04 J 6/8 1.02E+02 3.34E+00  1.20E-03  5.90E-03 J < 5.60E-03 U 1.80E-03  5.90E-03 J
0-Xylene 4.70E-02 3/8 1.32E+02 1.09E+02 < 5.90E-03 U < 5.60E-03 U < 5.90E-03 U
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All SVOC:s reported non-detect ND 0/8
METALS (mg/kg)
Lead 5.90E+00 8/8 4.00E+02 NE 5.40E-01  6.00E-01 J 7.10E-01  6.00E-01 3.20E+00  6.00E-01
Notes:

The calculation of detection frequency does not include results from reanalyzed samples.

Results that exceed the corresponding generic SSL appear in boldface and are underlined.

<=not detected

DAF = dilution attenuation factor
GW = groundwater

ID = identification

J = estimated

mg/kg = milligrams per kilogram
ND = not detected

NE = not established
NMED = New Mexico Environment Department

Qual = qualifier

RL = reporting limit
SSL = Soil Screening Level (NMED 2005)

U = nondetect

UJ = estimated nondetect
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TABLE 1-3
SUMMARY OF PREVIOUS ANALYTICAL DATA SCREENING RESULTS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

FIELD ID NMED SSLs CAA-SB02-023 CAA-SB03-015 CAA-SB03-019
DATE COLLECTED Residential Migrgs\;’“ to February 17, 2005 February 17, 2005 February 17, 2005
Maximum  Frequency Soil (DAF 20) Result RL Qual Result RL Qual Result RL Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzene 9.00E-04J 3/8 3.32E+00 2.02E-02 < 5.90E-03 U 8.00E-04  5.50E-03 J 9.00E-04  5.70E-03 J
Bromomethane 2.20E-03 J 1/8 2.73E+00 3.77E-02 < 1.20E-02 uJ < 1.10E-02 0] < 1.10E-02 U
Chloroform 1.20E-02 7/8 1.21E+00 8.28E-03  1.20E-02  5.90E-03 1.20E-02  5.50E-03 1.10E-02  5.70E-03
Cyclohexane 3.50E-03 J 7/8 NE NE 3.20E-03  5.90E-03 J 3.10E-03  5.50E-03 J 3.00E-03  5.70E-03 J
Dibromochloromethane 6.00E-03 7/8 4.42E+00 2.32E-02  5.80E-03  5.90E-03 J 6.00E-03  5.50E-03 4.70E-03  5.70E-03 J
Ethylbenzene 1.10E-03 J 3/8 1.28E+02 2.03E+01 < 5.90E-03 U 1.00E-03  5.50E-03 J 9.00E-04  5.70E-03 J
Methylcyclohexane 3.90E-03J 7/8 7.89E+00 5.89E+02  1.10E-02  2.40E-02 J 1.20E-02  2.20E-02 J 9.30E-03  2.30E-02 J
Methyl Acetate 1.30E-02 J 5/8 1.94E+04 2.15E+01 < 1.20E-02 U 490E-03  1.10E-02 J 8.80E-03  1.10E-02 J
Toluene 8.80E-03J 8/8 2.52E+02 6.93E+00  4.60E-02  5.90E-03 4.40E-02  5.50E-03 3.70E-02  5.70E-03
m,p-Xylene (sum of isomers) 7.00E-04 J 6/8 1.02E+02 3.34E+00  3.30E-03  5.90E-03 J < 5.50E-03 6] 3.00E-03  5.70E-03 J
o-Xylene 4.70E-02 3/8 1.32E+02 1.09E+02 < 5.90E-03 U 7.00E-04  5.50E-03 J 7.00E-04  5.70E-03 J
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All SVOC:s reported non-detect ND 0/8
METALS (mg/kg)
Lead 5.90E+00 8/8 4.00E+02 NE 1.40E+00  6.00E-01 5.90E+00  6.00E-01 1.70E+00  6.00E-01
Notes:

The calculation of detection frequency does not include results from reanalyzed samples.

Results that exceed the corresponding generic SSL appear in boldface and are underlined.

<=not detected

DAF = dilution attenuation factor
GW = groundwater

ID = identification

J = estimated

mg/kg = milligrams per kilogram
ND = not detected

NE = not established
NMED = New Mexico Environment Department

Qual = qualifier

RL = reporting limit
SSL = Soil Screening Level (NMED 2005)

U = nondetect

UJ = estimated nondetect
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TABLE 1-3
SUMMARY OF PREVIOUS ANALYTICAL DATA SCREENING RESULTS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

FIELD ID NMED SSLs CAA-SB04-020 CAA-SB04-025
DATE COLLECTED Residential Migrgs\;’“ o February 17, 2005 February 17, 2005
Maximum  Frequency Soil (DAF 20) Result RL Qual Result RL Qual
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzene 9.00E-04J 3/8 3.32E+00 2.02E-02 < 5.80E-03 U 8.00E-04  5.60E-03 J
Bromomethane 2.20E-03J 1/8 2.73E+00 3.77E-02 < 1.20E-02 U < 1.10E-02 U
Chloroform 1.20E-02 7/8 1.21E+00 8.28E-03  1.00E-02  5.80E-03 1.20E-02  5.60E-03
Cyclohexane 3.50E-03J 7/8 NE NE 2.90E-03  5.80E-03 J 3.50E-03  5.60E-03 J
Dibromochloromethane 6.00E-03 7/8 4.42E+00 2.32E-02 3.30E-03  5.80E-03 J 5.40E-03  5.60E-03 J
Ethylbenzene 1.10E-03 J 3/8 1.28E+02 2.03E+01 < 5.80E-03 U 1.10E-03  5.60E-03 J
Methylcyclohexane 3.90E-03J 7/8 7.89E+00 5.89E+02  9.10E-03  2.30E-02 J 1.30E-02  2.20E-02 J
Methyl Acetate 1.30E-02 J 5/8 1.94E+04 2.15E+01 5.20E-03 1.20E-02 J < 1.10E-02 U
Toluene 8.80E-03J 8/8 2.52E+02 6.93E+00  3.00E-02  5.80E-03 4.70E-02  5.60E-03
m,p-Xylene (sum of isomers) 7.00E-04 J 6/8 1.02E+02 3.34E+00  2.30E-03  5.80E-03 J 3.90E-03  5.60E-03 J
o0-Xylene 4.70E-02 3/8 1.32E+02 1.09E+02 < 5.80E-03 U 7.00E-04  5.60E-03 J
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
All SVOC:s reported non-detect ND 0/8
METALS (mg/kg)
Lead 5.90E+00 8/8 4.00E+02 NE 1.40E+00  6.00E-01 4.40E+00  6.00E-01
Notes:

The calculation of detection frequency does not include results from reanalyzed samples.
Results that exceed the corresponding generic SSL appear in boldface and are underlined.

<=not detected NE = not established

DAF = dilution attenuation factor NMED = New Mexico Environment Department
GW = groundwater Qual = qualifier

ID = identification RL = reporting limit

J = estimated SSL = Soil Screening Level (NMED 2005)
mg/kg = milligrams per kilogram U = nondetect

ND = not detected UJ = estimated nondetect
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PROJECT SCHEDULE

FIGURE 1-5

PHASE Il SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AIR FORCE BASE, NEW MEXICO

Task Name Start Finish Qtr 1, 2011 Qtr 2, 2011 Qtr 3, 2011 Qtr 4, 2011 Qtr 1, 2012
Duration Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb

Project Activities Work Plan, HSP, and SAP Addenda 227 days 1/24/11 9/30/11 —

Complete Draft Version 32 days 1/24/11 2/28/11

Submit Draft 0 days 2/28/11 2/28/11 2/28

Cannon AFB Review of Draft 55 days 2/28/11 4/29/11

RTCs on Draft 7 days 4/29/11 5/6/11

Cannon AFB Concurrence on RTCs 7 days 5/6/11 5/12/11

Submit Draft Final 0 days 5/13/11 5/13/11 ‘ls/m

NMED Review of Draft Final 94 days 5/16/11 8/26/11 |: |_|

RTCs on Draft Final 31 days 8/27/11 9/30/11

Submit Revised Final 1 day 9/30/11 9/30/11 ‘ 9/30
Field Sampling and Analysis 21 days 10/17/11 11/9/11 "

Obtain Base Passes 2 days 10/17/11 10/18/11 Hl

Utility Clearances 2 days 10/19/11 10/20/11 I]l

Field Sampling 2 days 10/21/11 10/23/11

Laboratory Analysis 14 days 10/25/11 11/9/11
Additional Investigation Report 61 days 10/24/11 12/30/11

Analytical Data Review and Validation 5 days 11/10/11 11/15/11

Complete Draft Version 21 days 10/24/11 11/16/11

Submit Draft 0 days 11/16/11 11/16/11 ‘ 11/16

Cannon AFB and NMED Review of Draft 14 days 11/16/11 12/1/11

RTCs on Draft 14 days 12/1/11 12/16/11

Cannon AFB and NMED Concurrence on RTCs 11 days 12/17/11 12/29/11 Eb

Submit Final 0 days 12/30/11 12/30/11 12/30
Notes: Task :] Project Summary —
-Draft versions will be submitted to AFCEE and Cannon AFB.
-Draft Final and Final versions will be submitted to AFCEE, Cannon AFB, and NMED. Split e External Tasks \ \
2'I;r(1)|sdzsgetgugzrlfr'nocilrzcjitessrisip;rﬁflmately 14 days for NMED review. By law NMED has Progress I Eiornal MileTask ‘
-This schedule will be updated monthly based on actual NMED review times. Milestone ‘ Split @

Summary _
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Notes:
-Draft versions will be submitted to AFCEE and Cannon AFB.
-Draft Final and Final versions will be submitted to AFCEE, Cannon AFB, and NMED.
-This schedule includes approximately 14 days for NMED review.  By law NMED has 270 days to perform its review.
-This schedule will be updated monthly based on actual NMED review times.


SECTIONTWO Project/Task Organization

This section presents the project and task organization for this Phase II Supplemental
Assessment at AOC A (SS-19).

21 PROJECT/TASK ORGANIZATION

The project management team and lines of authority are presented in Figure 2-1. This chart
includes all individuals discussed below. A list of names of all key participants identified in
Figure 2-1 including organization names and telephone numbers for project, field, and
laboratory project managers is presented in Table 2-1, and will be updated as needed.

2.2 ROLES AND RESPONSIBILITIES
2.2.1 Cannon Air Force Base

The Cannon AFB Restoration Program Manager (RPM) has the overall responsibility for all
activities associated with the Phase II Supplemental Assessment at AOC A (SS-19), as it pertains
to Cannon AFB.

222 AFCEE

The AFCEE Project Manager (PM) will oversee all aspects of the investigation and serve as a
point of contact (POC) who will communicate directly with the Cannon AFB RPM and the URS
Program Manager. In addition, the AFCEE PM will maintain approval authority for all
subcontractors and suppliers used to complete the Supplemental Assessment at AOC A (SS-19).
The AFCEE PM has the authority, with Cannon AFB and NMED approval, to modify the field
activities specified in this PAWP. The AFCEE PM is also responsible for project quality, as well
as budget and schedule control. The AFCEE PM will coordinate with Cannon AFB
representatives, AFCEE staff, NMED, and URS to ensure that the AFCEE field work meets
quality objectives, budget, and schedule.

223 NMED

The NMED PM has overall responsibility to ensure the environmental program at Cannon AFB,
including this field work, complies with the State of New Mexico’s environmental program.
NMED is the lead regulatory agency for this field work. The NMED PM will coordinate
NMED’s involvement and receive all notices, reports, plans, and other documents prior to,
during, and following the project. Where necessary, NMED will be responsible for coordinating
efforts of other regulatory agencies. In addition to the NMED PM, other NMED personnel may
be involved in this project and may be on site during all or part of the AFCEE field work.
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SECTIONTWO Project/Task Organization

224 URS
2.2.4.1 Program Manager

The URS Program Manager will be responsible for monitoring the overall progress of the
project, reviewing monthly progress reports, and ensuring that necessary resources are available
to the URS PM. The URS Program Manager will also maintain close communication with
AFCEE, Cannon AFB, and the NMED to assess client satisfaction during performance on this
contract.

2.2.4.2 Project Manager

The URS PM is responsible for implementing the project and has the authority to commit the
resources necessary to meet project objectives and requirements. The URS PM’s primary
function is to ensure technical, financial, and scheduling objectives are achieved successfully.
The URS PM is responsible for the following:

e Define project objectives and develop a detailed work schedule.

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

e Develop site-specific DQOs and ensure compliance with project DQOs.

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

e Orient all support staff concerning the project’s special considerations.
e Monitor and direct the project staff.

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

e Review the work performed on each task to ensure its quality, responsiveness, and
timeliness.

e Review and analyze overall task order performance with respect to planned requirements and
authorizations.

e Approve all reports (deliverables) before their submission to AFCEE, Cannon AFB, and
NMED.

e Ultimately be responsible for the preparation and quality of draft and final reports.
e Represent the project team at meetings.

e Submit monthly progress reports (i.e., CPSMR [AFCEE CDLR B005]).
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SECTIONTWO Project/Task Organization

2.2.4.3 URS Field Team Leader

The URS Field Team Leader (FTL) reports directly to the URS PM and is responsible for
completion of his assigned activities (i.e., site visits, report preparation, etc.). The FTL is
responsible for understanding and implementing provisions of the project documents as they
apply to project activities.

2.2.4.4 URS Project Chemist

The URS Project Chemist reports to the URS PM and also works directly with other project
personnel. This person is responsible for the data review of all sample results from the analytical
laboratories. The URS Chemist will be the POC for subcontractor laboratories.

2.2.4.5 URS Health and Safety Officer

The URS Health and Safety Officer (HSO) will advise the URS PM on health and safety issues;
however, the HSO operates independently of the URS PM and can also work directly with the
URS Site Safety Officer (SSO). The URS HSO has the responsibility to monitor and verify
work is performed in accordance with the SSHP Addendum written for the field activities.

2.2.4.6 URS Site Safety Officer

The SSO monitors all site activities and is responsible for the implementation of and compliance
with the SSHP Addendum. The SSO reports to the HSO.

2.2.4.7 URS Quality Assurance/Quality Control Officer

The Quality Assurance/Quality Control (QA/QC) Officer will ensure that all QA/QC procedures
for this project are being followed.

2.2.4.8 URS Senior Technical Reviewer

The URS Senior Technical Reviewer will be responsible for reviewing project documents prior
to delivery. The review will be conducted in order to ensure that the data presented and
conclusions made are reasonable and accurate.

2.2.4.9 URS Risk Assessor

The URS Risk Assessor will be involved in determining risks to human health and/or the
environment based on the results of the investigation.

2.3 SUBCONTRACTOR RESPONSIBILITIES

All subcontractors chosen for the project will meet pre-established industry standards of quality
criteria and experience for the types of work to be completed. Subcontractors for the project will
include analytical laboratories.
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SECTIONTWO Project/Task Organization

2.3.1 EMAX Laboratories Project Manager

The EMAX Laboratories (EMAX) PM will report the laboratory results to the URS Project
Chemist and will communicate with the URS Project Chemist to facilitate the completion of
laboratory activities for the project.

2.3.2 Laboratory QA Officer

The laboratory QA Officer has the overall responsibility for data generated by the laboratory, as
well as the adherence to acceptable practice. The laboratory QA Officer will communicate data
issues through the laboratory PM. In addition, the laboratory QA Officer will:

e Oversee laboratory QA.

e Oversee QA/QC documentation.

e Conduct detailed data review.

e Determine whether to implement laboratory corrective actions, if required.
e Define appropriate laboratory QA procedures.

e Prepare laboratory standard operating procedures (SOPs).
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TABLE 2-1

KEY PROJECT PERSONNEL
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

Name

Title

Address

Phone Number

Eliud Burgos

Project Manager
AFCEE

2261 Hughes Avenue, Suite 155
Lackland AFB, TX 78236-9854

(210) 395-8626

Ron Lancaster

Asset Management Flight Chief
Cannon AFB

27 SOCES, 506 North DL Ingram Blvd
Cannon AFB, New Mexico 88103-5003

(575) 784-1146

Anita Lafuente TSCA Program Manager 27 SOCES/CEAN, 506 North DL Ingram Blvd| (575) 784-1092
Cannon AFB Cannon AFB, New Mexico 88103-5003

Karen Walker Restoration Program Manager 12414 Nacogdoches Road, Suite 200 (210) 533-5100
Cannon AFB (AGEISS) San Antonio, Texas 78217

John E. Kieling

Program Manager, Hazardous
Waste Bureau, NMED

2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

(505) 476-6035

Jeff Voelker Program Manager 12120 Shamrock Plaza, Suite 300 (402) 952-2558
URS Corporation Omaha, NE 68154
Tony Host Health and Safety Officer 12120 Shamrock Plaza, Suite 300 (402) 952-2567

URS Corporation

Omaha, NE 68154

Corey Anderson

Project Manager
URS Corporation

12120 Shamrock Plaza, Suite 300
Omaha, NE 68154

(402) 952-2551

Bob Goodwin QA/QC Officer 12120 Shamrock Plaza, Suite 300 (402) 952-2529
URS Corporation Omaha, NE 68154

Jennifer Allen Site Safety Officer 12120 Shamrock Plaza, Suite 300 (402) 952-2574
URS Corporation Omaha, NE 68154

Stephen Jacobson Field Team Leader 12120 Shamrock Plaza, Suite 300 (402) 952-2544

URS Corporation

Omaha, NE 68154

Tony Sedlacek Project Chemist 12120 Shamrock Plaza, Suite 300 (402) 952-2532
URS Corporation Omaha, NE 68154
Ryan Carpenter URS Senior Technical Reviewer 12120 Shamrock Plaza, Suite 300 (402) 952-2538

URS Corporation

Omaha, NE 68154

Melanie Karst

URS Risk Assessor
URS Corporation

12120 Shamrock Plaza, Suite 300
Omaha, NE 68154

(402) 952-2530

Molly Nguyen Project Manager 1835 West 205th Street (310) 618-8889
EMAX Laboratories Torrance, CA 90501

Kenette Pimentel Laboratory QA Manager 1835 West 205th Street (310) 618-8889
EMAX Laboratories Torrance, CA 90501
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TABLE 2-2
FIELD PERSONNEL
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

8-Hour 40-Hour 8-Hour Medical
Field Personnel Company Field Position Supervisor Training Refresher First Aid CPR Clearance
Jeff Voelker URS Corporation Program Manager Sep-00 Mar-96 Feb-11 Mar-11 Mar-11 Mar-11
Corey Anderson URS Corporation Project/Technical Mar-01 Mar-98 Feb-11 Feb-10 Feb-10 Mar-11
Manager
Stephen Jacobson URS Corporation Field Team Leader Aug-10 Dec-04 Feb-11 Feb-10 Feb-10 Sep-09
Jennifer Allen URS Corporation Sampling Team Mar-10 May-06 Feb-11 Jul-10 Jul-10 Feb-11
Member
Shavi Challa URS Corporation Alternate Sampling Nov-08 Sep-03 Feb-11 Feb-10 Feb-10 Nov-10
Team Member
Tyler Fellows URS Corporation Alternate Sampling Jan-09 Jan-09 Feb-11 Feb-11 Feb-11 Jan-11
Team Member
Notes:

Medical clearance, First Aid certification and CPR certification are valid for two years.
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FIGURE 2-1
PROJECT TEAM AND LINES OF AUTHORITY
PHASE Il SUPPLEMENTAL ASSESSMENT AT AOC A(SS-19)
CANNON AFB, NEW MEXICO

AFCEE
Cannon AFB Project Manager
Restoration
Program Manager
NMED
Project Manager
Cannon AFB
Asset Management Chief URS
Program Manager
URS URS URS
Health and Safety Officer Project Manager QA/QC Officer
UurRs . , URS Senior
Site Safety Officer Technical Reviewer
URS URS URS
Field Team Leader Project Chemist Risk Assessor

EMAX Laboratories
Project Manager

Laboratory
QA Officer
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SECTIONTHREE Field Sampling Plan Addendum

The following sections describe the general investigative approach and protocols that will be
followed during the sampling event. This section also identifies specific sampling locations and
supporting rationale.

3.1 STANDARD OPERATING PROCEDURES

The following is a list of applicable SOPs previously developed for use at Cannon AFB. These
SOPs will be used during the sampling event and will provide the foundation for all field work
execution.

e SOP No. 1 Surface Soil Sampling

e SOP No. 11 Equipment Decontamination

e SOP No. 13 Sample Handling, Documentation, and Tracking
e SOP No. 17 Permits and Clearances

Copies of the SOPs are included in Appendix B.

3.2 MOBILIZATION

Mobilization of equipment and personnel will be completed prior to the start of field activities.
The mobilization activities will include, but are not limited to, the following tasks:

3.21 Acquire Base Passes

Field personnel and subcontractors will coordinate with the Cannon AFB RPM to acquire passes
that will allow entry onto Cannon AFB to complete the planned activities.

3.2.2 Locate Utilities

URS will obtain utility clearances prior to the start of any intrusive activities. Utility locates will
be coordinated with the Cannon AFB RPM. The utility clearances will be requested sufficiently
in advance and will be completed by 27" Special Operations, Civil Engineering Squadron (27
SOCES). All underground utilities identified will be marked with flagging, stakes, and/or paint.
All utility location tasks will be documented in the field logbook to aid in subsequent work. No
intrusive work using heavy equipment will be completed within 5 feet of an active utility.
Clearances and permits will be obtained in accordance with SOP No. 17.

3.3 SURFACE SOIL SAMPLE COLLECTION

Discrete surface soil samples will be collected from five locations (CAA-SSO1 through
CAA-SS05) within the drainage swale along the south side Argentia Avenue. These five surface
soil samples will be collected in order to define the lateral extent of potential surface soil lead
contamination in the drainage swale. Surface soil in the drainage swale is the target of this
investigation based on the letter from NMED that states until such time that the surface soil in
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SECTIONTHREE Field Sampling Plan Addendum

the drainage swales alongside Argentia Avenue is sampled and results indicate that lead is not
present in concentrations exceeding risk-based ecological screening levels for lead, AOC A will
not be considered for Corrective Action Complete status (NMED 2009). The drainage swale
along the south side of Argentia Avenue is a shallow (less than 2 feet deep) grassed swale that
originates near previous soil boring CAA-SB03. The drainage swale slopes to the southeast and
extends outside of the approximate boundary of AOC A. Culverts exist where two paved
entrance points to parking lot 4067 cross the drainage swale. These two paved entrance points
are located to the southeast and outside the approximate boundary of AOC A.

Surface soil sampling activities will begin only when the drainage swale is dry. If water is
present, the surface soil sampling activities will commence once standing water is no longer
present within the swale. It is anticipated that surface soil samples will be collected at the
bottom of the grassed drainage swale.

The first planned surface soil sampling location (CAA-SS01) is located on the south side of
Argentia Avenue and north of Building 444. This location is not within the drainage swale, but
is just upstream from the origin of the drainage swale, in a grassed area within the approximate
boundary of AOC A. This location will be used to define the lateral extent of potential lead
contamination in surface soil upstream of the swale origin. Three surface soil sampling locations
(CAA-SS02, CAA-SS03, and CAA-SS04) are located directly in the drainage swale within the
approximate boundary of AOC A. These three locations are near the previous two 1985 borings
completed by Radian (Radian 1996) and will be used to define the lateral extent of potential lead
contamination in surface soil within the portion of the drainage swale that has most likely been
impacted by two spills that occurred in the early 1960s. One final surface soil sampling location
(CAA-SS05) is located downstream, on the southeast side of the first paved entrance point, and
outside the approximate boundary of AOC A. This location will be used to define the
downstream extent of potential lead contamination in surface soil. Final surface soil sampling
locations may be shifted slightly in the field based on site conditions.

Discrete surface soil samples will be collected by hand using stainless-steel utensils and
transferred to the appropriate laboratory-provided sample containers. Final surface soil sampling
locations will be photographed and located using a hand held global positioning system (GPS).
Horizontal coordinates will be surveyed to within 1 meter of actual horizontal location using the
North American Datum of 1983 (NAD&3).

Surface soil samples will be submitted to EMAX located at 1835 West 205th Street, Torrance
CA 90501. Surface soil samples submitted to EMAX will be analyzed for lead by United States
Environmental Protection Agency (USEPA) Method 6010B on a 21-day turnaround time. The
summary of planned surface soil samples is provided in Table 3-1. Planned surface soil
sampling locations are shown on Figures 3-1a and 3-1b.

34 SAMPLE IDENTIFICATION, HANDLING, AND DOCUMENTATION

The following sections briefly describe sample management procedures to be used for the work
described in this plan.
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SECTIONTHREE Field Sampling Plan Addendum

3.4.1 Field Documentation

Documentation of observations and data acquired in the field will be of sufficient detail to
provide information on the sample acquisition and provide a permanent record of field activities.
The observations of data will be recorded with waterproof ink in a permanently bound,
weatherproof field logbook with consecutively numbered pages.

3.4.1.1 Field Logbook Modifications and Signatures

Sufficient information will be recorded to allow the sampling event to be reconstructed without
relying on the collector’s memory. The person making the entry will sign each page in the field
books at the end of the day. Changes or deletions in the field logbook will be lined out with a
single strike mark and will remain legible. Changes/entries made in another person’s field book
will be sign and dated.

3.4.1.2 Sample Collection Field Sheets

As part of the field documentation, Sample Collection Field Sheets (SCFSs) will be generated.
The SCFS will summarize the sample collection data (i.e., parameters), sample identification,
time and date collected, container type(s), QA/QC samples, physical description, and name of
sampler(s). A copy of the soil SCFS for this project is provided in Appendix B.

3.4.1.3 Sample Chain of Custody

During field sampling activities, sample tracking will be maintained from the time the samples
are collected to when the laboratory data are issued. Initial information concerning collection of
the sample(s) will be recorded in the field logbook as described above. Information on the
custody, transfer, handling, and shipping of samples to an off-site laboratory will be recorded on
a chain of custody (CoC) form.

The sampler will be responsible for initiating and filling out the CoC form. The person
responsible for packaging samples for delivery to the off-site laboratory will sign the CoC form,
retain the last copy of the three-part form, document the method of shipment, and send the
original and the second copy of the CoC form with the samples. A custody seal will be placed
on each sample cooler prior to transfer of the cooler to the delivery company (e.g., FedEx) or a
laboratory. Upon receipt of the cooler by the laboratory, the person receiving the samples will
sign the CoC form and return the second copy. A copy of the CoC for this project is provided in
Appendix B.

3.4.2 Sample Identification

Samples collected during site activities will have discrete sample identification numbers. These
numbers are necessary to identify and track each of the samples collected for analysis during this
project. In addition, the sample identification numbers will be used to identify and retrieve the
analytical results received from the laboratory.
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SECTIONTHREE Field Sampling Plan Addendum

Each sample will be identified by a unique code that generally indicates the site, sampling
location, sample type, and either sampling event or sampling depth. The sample designation for
each analytical and QA/QC sample is a three-letter and seven-digit/letter unique identification
(CH#-YYYY-ZZZ). “C-##” is the facility and site identifier, with “C” for Cannon AFB and “##”
representing the number identifying this site. The sample designation for AOC A will start as
“CAA-”

The next four characters (YYYY) identify the sampling method and specific sampled locations.
The first two characters will present the method of sampling. “SS” for surface soil will be used
as the first two characters. The last two characters will identify the sample location. Samples
from the second soil boring at AOC A would be identified as “CAA-SS02-.”

The last three numbers (ZZZ) correspond to the depth of the sample in feet bgs for all soil
samples. Multiple soil samples may be collected from the same boring. The last three digits
differentiate among these multiple samples and represent the approximate depth (rounded up to
the nearest foot) at which the sample was collected. Specific procedures for sample handling,
packaging, and shipping are discussed in SOP No. 13.

The matrix spike/matrix spike duplicate (MS/MSD) should also be labeled the same as the
original sample but will have “MS/MSD” written on the label.

The following is an example of an identification number:

Surface Soil No. 2

CAA-5502-001
Cannon AFB, Area of Concern A. Approximate depth of sample in feet bgs

3.4.3 Sample Labeling and Handling

All sample labels will be filled out using waterproof ink, and each label will contain the
following information: sampler’s initials, project name, sample identification, date and time of
sample collection, method of preservation used, and sample matrix. Samples will be thoroughly
homogenized and transferred to the appropriate sampling containers in accordance with SOP No.
13. The analytical laboratory will provide commercially cleaned containers. After collection,
samples will be labeled as described above and placed into iced coolers. Coolers will be sealed
with a custody seal and shipped to the contract laboratory. CoC forms will be maintained to
document sample handling between the field and the laboratory. UFP-QAPP Worksheet #19
(Appendix A) summarizes the appropriate sample containers, preservation and holding times for
the planned samples to be analyzed by the designated laboratory.

3.5 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

QA/QC samples will be collected according to the following schedule, as presented in the project
UFP-QAPP:
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SECTIONTHREE Field Sampling Plan Addendum

e QC blind field duplicates will be collected at a frequency of about 20 percent of the total
field samples. These samples will be submitted to the contract laboratory.

e MS/MSD field samples will be collected at a frequency of about 5 percent and will be
submitted to the contract laboratory.

The anticipated distribution of the QA/QC samples to be collected is listed in Table 3-1.

3.6 EQUIPMENT AND PERSONNEL DECONTAMINATION

All sampling equipment will be decontaminated before starting work and after the collection of
each individual sample. It is anticipated that only hand tools will be used during sampling
activities. Hand tool decontamination will be done at the site. Specific equipment
decontamination procedures are described in SOP No. 11.

Personnel decontamination is not anticipated due to the nature of the planned surface soil sample
collection activities. It is anticipated that field sampling members will don appropriate personal
protective equipment (PPE) during surface soil sampling activities, as outlined in the SSHP
Addendum, provided as Section 4 of this PAWP Addendum.

3.7 INVESTIGATION-DERIVED WASTE

Investigation-derived waste (IDW) is expected to include decontamination fluids and PPE. In
general, decontamination fluids will be field-screened visually, and using a photoionization
detector (PID). Decontamination fluids containing no evidence of contaminants will be
discharged either to the ground or to the sanitary sewer system. PPE will be disposed of on the
base as a solid waste. If IDW storage is required, storage locations will be identified by the 27
SOCES, Asset Management Flight (CEA) (27 SOCES/CEA) personnel.
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TABLE 3-1

SUMMARY OF SOIL SAMPLES FOR CHEMICAL ANALYSIS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

o D
E e g- “an 8
Sample Proposed Sample o2 a3 ©n 9
Location  Depth Interval Coordinates T < = g % g
Identification (feet bgs) (Northing, Easting)" = = & s &
CAA-SSO1 0-0.5 1237479.876 846606.706 X
CAA-SS02 0-0.5 1237428.50  846650.705 X X
CAA-SS03 0-0.5 1237390.776  846690.071 X
CAA-SS04 0-0.5 1237353.134  846730.249 X X
CAA-SS05 0-0.5 1237285.86  846796.703 X
Totals 5 1 1
Notes:

"Horizontal coordinates are in New Mexico East State Plane, North American Datum of 1983.

Lead analysis completed on a normal-turn (21 day) basis.

3Field duplicate samples will be collected at a rate of 10% (1 per 10 samples collected) for laboratory analysis.

‘MS/MSD samples will be collected at a rate of 5% (1 per 20 samples collected) for laboratory analysis.
Laboratory analysis to be completed by EMAX Laboratories, Torrance, California.

bgs = below ground surface
EPA = Environmental Protection Agency

MS = matrix spike

MSD = matrix spike duplicate
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SECTIONFOUR Site Safety and Health Plan Addendum

Section 4 is not included.
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SECTIONFIVE Project Documentation and Reporting

This section presents the project documentation and reporting for this Phase II Supplemental
Assessment at AOC A (SS-19).

5.1 PROJECT MONITORING

The Phase II Supplemental Assessment at AOC A (SS-19) project will be monitored
continuously through a variety of mechanisms. URS will maintain open lines of communication
with AFCEE and Cannon AFB to report progress and to quickly and accurately respond to items
requiring clarification. URS will prepare monthly CPSMRs (AFCEE CDLR BO005) to evaluate
the overall progress of the project, along with any existing or potential problem areas. The
monthly CPSMR will include a current project schedule (or PPC [AFCEE CDLR B002]) that
will be updated monthly to include actual document review times and field sampling event
durations. The CPSMR will also provide field sampling progress during periods of on-going
field sampling activities. The CPSMRs may be supplemented with periodic photographic
documentation to help document the project’s current field sampling status. The CPSMRs will
also identify all testing and other QC activities that occurred during the reporting period, along
with the QC test results. Examples include sample collection and CoC forms, laboratory test
reports, survey data, and disposal records.

Monthly CPSMRs, with attachments, will provide a complete record of all activities completed
during the Phase II Supplemental Assessment at AOC A (SS-19) and will be sufficiently detailed
to re-create each sampling, analytical testing, and monitoring event. The CPSMRs will be
submitted monthly to AFCEE and Cannon AFB. Project execution documentation provided in
the monthly CPSMRs may be used in a future site closure report.

5.2 FIELD FORM MANAGEMENT

All field forms completed during the Phase II Supplemental Assessment field activities will be
submitted via fax or as an email attachment, to the URS Omaha Office for detail checking to
ensure all required information has been collected during site activities.

All field forms will be maintained in a central project file located in the URS Omaha Office and
will be accessible to all project employees. Electronic scanned copies of all field forms will be
maintained in the electronic project file.

5.3 PHASE Il SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19) REPORT

The Phase II Supplemental Assessment at AOC A (SS-19) Report will include current and
previous sampling results for AOC A (SS-19) and an evaluation of risk to human health and the
environment. At a minimum, this technical report will include the following:

e Copies of all permits obtained to complete the work (e.g., dig permit) (AFCEE CDRL A015)
e Summary of sample data

e Analytical data report package
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SECTIONFIVE Project Documentation and Reporting

Field generated paperwork

Photographic documentation (AFCEE CDRL B005)
Computer Aided Design and Drafting (CADD) drawings
Baseline risk assessment (if necessary)

Draft and final version to all parties

In addition, this technical report will include all necessary digital files that are compatible with
the existing Cannon AFB Geobase System, and will be suitable for submitting to NMED.

5.4

PROJECT FILE

The Project File for the Phase II Supplemental Assessment at AOC A (SS-19) project will be
maintained at the URS Omaha Office. Information or documents within the project file may be
submitted to AFCEE or Cannon AFB upon request. The project file will contain, but not be
limited to the following:

All project-related proposals and SOWs

Award documents

Emails with government entities

Phone call logs or meeting minutes

Correspondence

Presentation materials

Monthly status and cost reports (i.e., CPSMRs)

Project schedule (i.e., PPC)

Other written information pertaining to the execution of the task order
Documents (draft and final)

Data files

Environmental Resources Program Information Management Systems (ERPIMS) packages
Complete populated database

Comment resolution forms

Sign-in sheets
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APPENDIXA Uniform Federal Policy—Quality Assurance Project Plan
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TABLE OF CONTENTS
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°C degrees Celsius

%R percent recovery
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AFB Air Force Base
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

INTRODUCTION

This Uniform Federal Policy—Quality Assurance Project Plan (UFP-QAPP) has been prepared in
support of the Phase II Supplemental Assessment at Area of Concern (AOC) A (SS-19) at
Cannon Air Force Base (AFB), New Mexico. It provides completed worksheets prepared in
accordance with Part 1 of the UFP-QAPP (the UFP-QAPP Manual).

This compilation of worksheets is intended to meet the requirements of the Sampling and
Analysis Plan (SAP) and the Quality Assurance Project Plan (QAPP) and supplements the
overall Project Activities Work Plan (PAWP) Addendum. Each worksheet addresses specific
requirements of the UFP-QAPP. The ultimate success of an environmental program or project
depends on the quality of the environmental data that is collected and used in decision-making,
and this depends significantly on the adequacy of the QAPP and its effective implementation.

AOC A was the site of two spills of motor gasoline (MOGAS) from overturned fuel trucks. Both
spills occurred in the early 1960s at the present location of Argentia Avenue, across from the
refueling area of Facility Number (No.) 379, and southeast of the gymnasium (Building 444) in
the north central region of the base. The total quantity of MOGAS spilled is estimated to be
2,000 gallons to 3,000 gallons.

Soil borings were completed during previous investigations that that included a Phase 11, Stage 1
investigation in 1985 and a supplemental assessment of AOC A (SS-19) in 2005. Based on the
sample results from the previous investigations, in 2008 AOC A was proposed for Corrective
Action Complete without Controls. New Mexico Environment Department (NMED) responded
in a letter in 2009 (NMED 2009a) stating that further surface soil sample was required as AOC A
(SS-19). Based on the letter from NMED, a soil investigation consisting of the collection of
surface soil samples is being completed to characterize the surface soil in support of a Phase 11
Supplemental Assessment of AOC A (SS-19). The site description, site background, and
additional information about previous investigations are presented in Section 1 of the Phase II
Supplemental Assessment of AOC A (SS-19) PAWP Addendum, of which this UFP-QAPP is a
part.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concemn A (SS8-19)
Site Location:  Cennon Air Force Base
Title:  Phase Il Supplemental Assessment at AOC A
Revision Number: 2
Revision Date:  8/30/2011

QAPP Worksheet #1 (UFP-QAPP Manual Section 2.1) — Title and Approval Page

Phase IT Supplemental Assessment at Area of Concern A (8S-19)

Document Title

Air Force Center for Engineering and the Environment
Lead Organization

Tony Sedlacek, URS

Preparer’s Name and Organizational Affiliation

12120 Shamrock Plaza, Suite 300 Omaha, NE 68154 (402-334-8181),
tony_sedlacek@urscorp.com

Preparer’s Address, Telephone Number, and E-mail Address

5/9/2011
Preparation Date (Month/Day/Year)
Investigative Organization’s Project Manager:  Corey Anderson, URS Project Manager
‘Printed Nameﬂ' i_tle
}’Al.ggust 30,2011
Slgnature!Date
Investigative Organization’s Project QA Officer: Bob Goodwin, URS Quality Assurance Officer
Prined Name/Title
TR 7w e August 30, 2011
Signature/Date
Lead Organization’s Project Manager: Eliud Burgos, AFCEE Project Manager
Printed Name/Title
'7
/j( f?/ e ’/ _/.::’Ff Z fm
Signature/Date
Primary Laboratory QA Manager: Kennette Pimentel / EMAX QA Manager
Printed Name/Title
- o8 ol
Signature/Date
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #2 (UFP-QAPP Manual Section 2.2.4) -- QAPP Identifying Information

Site Number/Code: Area of Concern (AOC) A

Operable Unit: SS-19

Contractor Name: URS

Contractor Number: FA8903-08-D-8783

Contract Title: Additional Investigation at AOC A (SS-19)
Work Assignment Number: Task Order 0170

1. Identify guidance used to prepare QAPP:
Uniform Federal Policy for Quality Assurance Project Plans
Department of Defense Quality Systems Manual (QSM), Version 4.2
2. Identify regulatory program:
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

3. Identify approval entity:
Air Force Center for Engineering and the Environment (AFCEE)

4. This is a project-specific QAPP.

5. List dates of scoping sessions that were held:
The project scoping session was not completed due to the small scope of the project and the
project scope of work is being considered as the scoping session.

6. List dates and titles of QAPP documents written for previous site work, if applicable:

URS Group, Inc (URS). 2005a. Work Plan, Supplemental Assessment of Areas of Concern
A, B & C. Prepared for United States Army Corps of Engineers USACE Omaha District.
February.

7. List organizational partners (stakeholders) and connection with lead organization:
NMED - regulator

8. List data users:
AFCEE, NMED and Cannon Air Force Base
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

9. If any required QAPP elements and required information are not applicable to the project,
then circle the omitted QAPP elements and required information on the attached table.
Provide an explanation for their exclusion below:

Not applicable
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Revision Date:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2

9/13/2011

QAPP Worksheet #3 (UFP-QAPP Manual Section 2.3.1) -- Distribution List

Document
Q.APP Title Organization / Address Telephone E-mail Address Control
Recipients Number
Number
AFCEE (EX)
. AFCEE Project ATTN: Eliud Burgos . .
Eliud Burgos Manager 2261 Hughes Avenue, Suite 155 (210) 395-8626 Eliud.Burgos@us.af.mil COPY 1
Lackland, TX 78236-9854
New Mexico
Environment NMED - Hazardous Waste Bureau
John Kieling Department 2905 Rodeo Park Dr. East, Building 1 (505) 476-6000 To be determined (TBD) COPY 2
Program Manager Santa Fe, NM 87505-6303
Cannon AFB AGEISS, Inc.
Karen Walker Restoration 12414 Nacogdoches Road, Suite 200 (210) 553-5100 karenw(@ageiss.com COPY 3
Program Manager | San Antonio, TX 78217
EMAX Laboratories, Inc.
Kennette Pimentel QA Manager 1835 West 205™ St (301) 618-8889 Kpimentel@emaxlabs.com COPY 4
Torrance, CA 90501
URS Field Team | O
Stephen Jacobson Leader 12120 Shamrock Plaza, STE 300 (402) 952-2544 stephen_jacobson@urscorp.com COPY 5

Omaha, NE 68154
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Project Specific or Generic QAPP:

Project Specific
Site Name/Project Name:
Site Location:

Title:

Revision Number:

Revision Date:  9/16/2011

Area of Concern A (§8-19)

Cannon Air Force Base

Phase IT Supplemental Assessment at AOC A
2

QAPP Worksheet #4 (UFP-QAPP Manual Section 2.3.2) -- Project Personnel Sign-Off Sheet

Organization: Air Force Center for Engineering and the Environment

Date QAPP Read
Project Personnel Title Telephone Number Signature Email Receipt
Eliud Burgos AFCEE Project Manager (210) 395-8626 % ' //54 M ,
.//f‘%’/ -, 4{’-) 7 2¢ - é{ﬂ Qo
[ &
Organization: Cannon Air Force Base
Date QAPP Read
Project Personnel Title Telephone Number Signature Email Receipt
Ronald A Lancaster, Chief, Asset Management
: 575) 784-114 R _
REM, CHMM Flight ASIg TeeLiAp E %? o Sem |l
1
Organization: URS
Date QAPP Read
Project Personnel Title Telephone Number Signature Email Receipt
Corey Anderson Project Manager (402) 952-2551 A/ﬁ ﬂu’- August 30, 2011
Tony Sedlacek Project Chemist (402) 952-2532 j Q& . g August 30, 2011
Stephen Jacobson URS Field Team Leader (402) 952-2544 o a August 30, 2011
Jeff Hopkins Health and Safety Officer (402) 952-2531 %_g’ w August 30, 2011
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (§5-19)
Site Location:  Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date:  8/30/2011

QAPP Worksheet #4 (UFP-QAPP Manual Section 2.3.2) -- Project Personnel Sign-Off Sheet

Organization: EMAX Laboratories, Inc.

Date QAPP Read
Project Personnel Title Telephone Number Signature Email Receipt
- ¥ ¢ fa
Moliy Nguyen Project Manager (310) 618-8839 i o~ YRz
. \ S .
Kennette Pimentel QA Manager (310) 618-8889 o fif;;wwzi}/ e O% 50 {
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #5 (UFP-QAPP Manual Section 2.4.1) -- Project Organizational Chart

See Figure 2-1 of the Phase II Supplemental Assessment at AOC A PAWP Addendum.

Phase Il Supplemental Assessment at AOC A (SS-19) Q:\1617\0618\Rev2\Appendix A\Draft UFP-QAPP doc\13-Sep-11/0MA -1
Project Activities Work Plan

Cannon AFB

FA8903-08-D-8783, TO 0170



Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2
Revision Date:  9/13/2011

QAPP Worksheet #6 (UFP-QAPP Manual Section 2.4.2) -- Communication Pathways

Procedure

Communication Drivers Responsible Entity Name Phone Number _
(timing, pathways, etc.)

Point of contact with AFCEE AFCEE Project Manager | Eliud Burgos (210) 395-8626 Eliud Burgos is the liaison to Cannon AFB and URS.
Karen Walker is the liaison to URS for technical

Point of contact with Cannon Cannon AFB Restoration matters. Will be notified by Corey Anderson if

AFB Program Manager Karen Walker (210) 533-5100 analytical data irregularities are observed or problems
with analytical data are encountered.

Manage all URS Project Phases | URS Project Manager Corey Anderson | (402) 952-2551 Corey Anderson is the URS point of contact to

AFCEE.

QAPP Changes in the Field URS Field Team Leader

Stephen Jacobson

(402) 952-2544

Notify Corey Anderson by phone of changes to QAPP
made in the field and the reasons immediately.

All QA/QC issues with project field samples will be
reported by Kinette Pimentel to Tony Sedlacek

Reporting Lab Data Quality EMAX QA Manager Kennette (310) 618-8889 immediately via email. Tony Sedlacek will
Issues Pimentel . L .
communicate data quality issues with Corey
Anderson.
. . . . The need for corrective action for analytical issues
Analytical Corrective Actions URS Chemist Tony Sedlacek (402) 952-2532 will be determined by Tony Sedlacek.
No analytical data can be released until an acceptable
. . data package has been received, validation is
Release of Analytical Data URS Chemist Tony Sedlacek (402) 952-2532 completed and Tany Sedlacek has approved the
release.
A jor ch to the QAPP t b d b
QAPP Amendments AFCEE Project Manager | Eliud Burgos (210) 395-8626 ny major changes to the Q FHIUSE Be approved by

Eliud Burgos before they can be implemented.
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2
Revision Date:

9/13/2011

QAPP Worksheet #7 (UFP-QAPP Manual Section 2.4.3) -- Personnel Responsibilities and Qualifications Table

Education and Experience

Name Title Organization Responsibilities Qualifications
Eliud Burgos AFCEE Project Manager AFCEE Oversees administrative aspects of project TBD
Karen Walker Restoration Program Manager | Cannon AFB Oversees project - communications and TBD
review activities with URS
Corey Anderson URS Project Manager URS Manages project — coordinates with lead Professional Geologist (PG),
agency Bachelor of Science (B.S.),
Environmental Geology, 14 years
exp.
Tony Sedlacek URS Project Chemist URS Analytical laboratory oversight B.S. Chemistry, 6 years exp.
Stephen Jacobson URS Field Team Leader URS Supervises and performs field sampling and | PG, B.S. Geology, 9 years exp.
coordinates on site field activities
Jeff Hopkins Health and Safety Officer URS Oversees Health and Safety for field Certified Safety Professional,
activities Certified Fire Protection
Specialist, 39 years exp.
Molly Nguyen Laboratory Project Manager EMAX Manages analytical laboratory B.S. Chemistry, 10 years exp.
Kennette Pimentel | Laboratory QA Manager EMAX Performs lab QA oversight B.S. Chemical Engineering, 25

years exp.
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Project Specific or Generic QAPP:
Site Name/Project Name:

Site Location:
Title:

Revision Number: 2

Revision Date:

9/13/2011

Project Specific

Area of Concern A (SS-19)

Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

QAPP Worksheet #8 (UFP-QAPP Manual Section 2.4.4) -- Special Personnel Training Requirements Table

Specialized Training

Personnel /

Personnel Titles /

Proj e.ct By Title or Description Tran.nng Training Groups Receiving Organizational Location of Tr.'amlngl
Function Provider Date . .. Records / Certificates
of Course Training Affiliation
Field geology Health and Safety URS March 2011 | Field Team L§ader Field Team Leader and | URS, Omaha office
and sampling Training/Refresher per 29 and Project Field Project Field Team, . .
Code of Federal Team URS Certificates available on
Regulations (CFR) request
1910.120 Field Log Book
Start of Projec‘F Field Team Daily Safety Forms
fieldwork just prior to the start
Tailgate meeting to discuss of field activities
sampling plan and
procedures
First Aid Omaha Various Field T@am L§ader Field Team Leader and | URS, Omaha office
Training/Cardiopulmonary | First Aid and Project Field Project Field Team, Certificat ilabl
resuscitation (CPR) Training Team URS critticates avatiable on

request

"If training records and/or certificates are on file elsewhere, document their location in this column. If training records and/or certificates do not exist or are not available, then this should be noted. A
record of the tailgate meeting will be made in the Field Log Book.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #9 (UFP-QAPP Manual Section 2.5.1) -- Project Scoping Session
Participants Sheet

Project Name: Site Name: AOC A (SS-19)
Phase I Supplemental
Assessment at AOC A (SS-19) | Site Location: Cannon AFB

Projected Date(s) of
Sampling:
Summer 2011

Project Manager: Corey
Anderson

Date of Session: The project statement of work as dated 18 October 2010.

Scoping Session Purpose: Due to the small scope of the sampling event, a scoping session was not completed. The
project description was included in the project statement of work from AFCEE and consisted of collection of five surface
soil samples.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #10 (UFP-QAPP Manual Section 2.5.2) -- Problem Definition

Problem Definition:

Surface soil samples were not collected and analyzed for lead during previous investigations at AOC A (SS-19). Based on previous
subsurface soil sample results for lead, additional surface soil sampling for lead is required for site characterization in order to achieve
Corrective Action Complete status for AOC A (SS-19).

The investigative approach at AOC A (SS-19) is designed to provide soil data of sufficient quality and quantity to evaluate whether
potential lead contamination exists in surface soil that could pose a risk to human health or the environment and to evaluate the need
for further evaluation, such as collection of additional data, completion of a Baseline Risk Assessment (BRA), or possibly completion
of a Feasibility Study (FS) (URS 2005a).

Project Description:

The primary objective of this project is to complete additional surface soil investigation for lead in support of a Phase II Supplemental
Assessment at AOC A (SS-19).

Project Decision Condition:

If lead is detected at concentrations that may pose potential risks to human health or the environment, further investigation or
remedial action may be warranted. If lead is judged to pose an immediate threat to human health or the environment, a removal
action may be recommended. If lead concentrations do not exceed NMED residential screening levels (NMED 2009b) or ecological
screening levels (ESLs) (LANL 2010) for soil, Corrective Action Complete without Controls will be recommended. If lead
concentrations exceed screening levels for surface soil an additional investigation may be recommended to further delineate and
define the nature and extent of impacts to soil and further evaluation through a Baseline Risk Assessment (BRA) and/or Ecological
Risk Assessment (ERA) may be recommended. The ecological evaluation, if warranted, will follow the protocols outlined in
USEPA’s Ecological Risk Assessment Guidance for Superfund (USEPA 1997) and Guidelines for Ecological Risk Assessment
(USEPA 1998).
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #10 (UFP-QAPP Manual Section 2.5.2) -- Problem Definition

Project Decision Condition continued:

Five surface soil samples will be collected with a stainless steel hand tool from 0 to 0.5 feet below ground surface (bgs) and analyzed
for lead. The sampling efforts described here are discussed in greater detail in Worksheet #17.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #11 (UFP-QAPP Manual Section 2.6.1) -- Project Quality Objectives/Systematic Planning Process
Statements

Who will use the data?

Data will be used by AFCEE, URS and Cannon AFB to characterize the surface soil for lead at AOC A (SS-19).

What will the data be used for?

The data should result in sufficient information to determine the need for further evaluation, such as collection of additional data,
completion of BRA, or possible completion of FS (URS 2005a).

What types of data are needed?

Surface soil samples will be collected using stainless steel hand tools. Also, soil lithological data will be recorded to characterize site
stratigraphy. Sampling locations and site boundaries will also be surveyed using global positioning system (GPS) survey methods.
Horizontal coordinates will be surveyed to within 1 meter of actual horizontal location using the North American Datum of 1983
(NADS3). Each sample location will be photographed and the appropriate field documentation will be completed.

How much data are needed?

Five surface soil samples will be collected and analyzed for lead to characterize the surface soil at AOC A (SS-19).

How good does the data need to be?

Laboratory analytical data (generated by a Department of Defense Environmental Laboratory Accreditation Program [DoD ELAP]
accredited laboratory using USEPA test methods) will be used to characterize the surface soil at AOC A (SS-19). Investigative
samples will be duplicated in the field at a rate of 10% and analyzed by EMAX to assess field and laboratory precision.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #11 (UFP-QAPP Manual Section 2.6.1) -- Project Quality Objectives/Systematic Planning Process
Statements

When will data be collected?

Data are anticipated to be collected in the Summer/Fall of 2011.
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Title:

Revision Number: 2

Revision Date:

9/13/2011

Project Specific

Area of Concern A (SS-19)

Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

QAPP Worksheet #12 (UFP-QAPP Manual Section 2.6.2) -- Measurement Performance Criteria Table

Check

Matrix Soil Data review criteria are listed in Table 12-2 and do not replace the appropriate DoD QSM
Analytical Metals Ver 4.2 Appendix F Table F-7.
Group
Conc. Level Low
Data Quality QC Sample and/or QC Sample Assesses
Sampling Analytical Indicator Measurement Performance Activity Used to Error for Sampling
Procedure' Method/SOP* ch Io s Criteria Assess Measurement | (S), Analytical (A) or
(DQIs) Performance both (S&A)
URS SOP No. 4 g()s E)EA/ %\ﬁf;6 Precision — Lab | Relative percent difference (RPD) < MD and/or LCS/LCSD S&A
SOPs EMAX- 30%
6010 Precision — If both the parent and duplicate values Field and Laboratory S&A
Field/Laboratory | are > 5X the limit of quantitation (matrix) Duplicates
(LOQ), then 50% RPD for soil. If
either the parent or duplicate value is <
5X the LOQ, then the difference
between the parent and duplicate must
be < 2X the LOQ.
Accuracy/Bias See Table 12-1 LCS and MS recoveries A
Accuracy/Bias No target compounds > 2 LOQ Method blanks A
Contamination
Sensitivity Detected Laboratory Fortified A
Blank at 3X DL
Completeness Greater than 95% laboratory analysis Data Completeness S&A

! Reference number from QAPP Worksheet #21
? Reference number from QAPP Worksheet #23
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TABLE 12-1

ACCURACY AND PRECISION CRITERIA FOR LEAD ANALYSIS
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)

CANNON AFB, NEW MEXICO

. Accuracy (%R) Precision (RPD)
Spiking Compound Soil Soil
Lead 80-120 30
Notes:

Accuracy evaluation criteria are from Tables G-18 and G-19 and
precision evaluation criteria are from Table F-7 of the DoD QSM,

%R = percent recovery
DoD QSM = Department of Defense Quality Systems Manual

RPD = relative percent difference
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TABLE 12-2
CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010C
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

Laboratory Corrective
QC Check Minimum Frequency Acceptance Criteria Action URS Flagging Criteria

If the LOD verification
fails, the laboratory must: 1)
Repeat the detection limit

At initial set-up and verified (DL) determination and

. ) . The apparent signal to noise ratio LOD verification at a higher
Limit of Detection quarterly. If multiple . .
. L. . must be at least 3 and the results concentration; or 2) Apply R-flag to data without a
(LOD) determination instruments are used, the . .
. . . must meet all method requirements Perform and pass two valid LOD
and verification LOD must be verified on . . . .
cach for analyte identification. consecutive LOD

verifications at a higher
concentration. The LOD is

set at the higher
concentration.

At initial setup: 1) Verify

LOQ; and 2) Determine

precision and bias at the . .

. If the LOQ verification
LOQ. Subsequently, verify .
LOQ quarterly. If LOQ is The LOQ must meet the control fails, the laboratory must
LOQ establishment and 1 Y- either establish a higher Apply R-flag to data without a

not set at the lowest limits of the LCS found in QAPP

verification calibration standard, must be ~ Table 12-1. LOQ or modify methoq t(.) valid LOQ
Fied with cach batch. If meet the LCS control limits
vertiled with cach batetl. in QAPP Table 12-1.
multiple instruments are
used, the LOQ must be
verified on each.
Instrument detection Apply R-flag to data without a

At initial set-up IDLs shall be < LOD.

limit (IDL) study valid IDL.
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CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010C

TABLE 12-2

PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

Laboratory Corrective

QC Check Minimum Frequency Acceptance Criteria Action URS Flagging Criteria
Apply J-flag to detects and UJ-
<
Contact URS s to 2% hoding tme et App
Holding time Every sample Lead: 6 months additional measures to be & - APPY

taken.

J-flag to detects and R-flag to
nondetects to samples > 2X
holding time criteria.

Contact URS as to

Sample temperature Every cooler None additional measures to be None
taken.
Initial calibration for all  Daily ICAL prior to sample > 0.995 Correct problem then repeat ~ Apply R-flag to data without a

analytes (ICAL)

Inductively Coupled
Plasma (ICP): minimum
of two standards and a
blank

analysis

initial calibration

valid ICAL

Second source
calibration verification
(ICV)

Once after each ICAL, prior
to beginning a sample run.

Value of second source for all
analyte(s) within &= 10% of true value

Correct problem and verify
second source standard.
Rerun ICV. If that fails,
correct problem and repeat
initial calibration.

High bias: Apply J-flag to
detects. Low bias: Apply J-flag
to detects and R-flag to
nondetects.
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CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010C

TABLE 12-2

PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

QC Check

Minimum Frequency

Acceptance Criteria

Laboratory Corrective
Action

URS Flagging Criteria

Continuing calibration
verification (CCV)

After every 10 samples and
at the end of the analysis
sequence.

ICP: All analytes within + 10% of
true value.

Correct problem, rerun
calibration verification. If
that fails, then repeat ICAL.
Reanalyze all samples since
the last successful
calibration verification.

High bias: Apply J-flag to
detects. Low bias: Apply J-flag
to detects and R-flag to
nondetects.

Method and calibration
blanks

One per preparatory batch

No analytes detected > 1/2 LOQ and
> 1/10 the amount measured in any
sample or 1/10 the regulatory limit
(whichever is greater). Blank result
must not otherwise affect sample
results.

Correct problem. If
required, reprep and
reanalyze method blank and
all samples processed with
the contaminated blank.

Apply U-flag to analytes
detected in field samples < 5X
blank contamination.

LCS containing all
analytes to be reported.

One per preparatory batch

QC acceptance criteria specified in
QAPP Table 12-1.

Correct problem, then
reprep and reanalyze the
LCS and all samples in the
associated preparatory
batch for failed analytes, if
sufficient sample material is
available.

High bias: Apply J-flag to
detects. Low bias: Apply J-flag
to detects and UJ-flag to
nondetects. Very low bias
(%R<40%): Apply J-flag to
detects and R-flag to nondetects.
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CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010C

TABLE 12-2

PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

QC Check

Minimum Frequency

Acceptance Criteria

Laboratory Corrective
Action

URS Flagging Criteria

Matrix spike (MS)

One per preparatory batch
per matrix

QC acceptance criteria specified in
QAPP Table 12-1.

Examine the project-
specific DQOs. If the
matrix spike falls outside
criteria, additional quality
control tests are required to
evaluate matrix effects.

For the lead in the parent
sample. High bias: Apply J-
flag to detects. Low bias:
Apply J-flag to detects and UJ-
flag to nondetects. Very low
bias (%R<40%): Apply J-flag
to detects and R-flag to
nondetects. No qualification if
native concentration is > 4X the
spiking amount.

Matrix duplicate (MD)

One per preparatory batch
per matrix.

RPD < 20% (sample and sample
duplicate)

Examine the project-
specific DQOs. Contact
URS as to additional
measures to be taken.

Data shall be evaluated to
determine the source of
difference. Apply J-flag to
detects if acceptance criteria are
not met.

Interference check
solutions (ICS) (ICP
only)

At the beginning of an
analytical run

ICS-A: Absolute value of
concentration for all non-spiked
analytes <LOD (unless they are a
verified trace impurity from one of
the spiked analytes)

ICS-AB: Within + 20% of true
value

Terminate analysis; locate
and correct problem;
reanalyze ICS, reanalyze all
samples.

High bias: Apply J-flag to
detects. Low bias: Apply J-flag
to detects and UJ-flag to
nondetects.
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TABLE 12-2
CALIBRATION AND QC PROCEDURES FOR USEPA METHOD SW6010C
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

Laboratory Corrective
QC Check Minimum Frequency Acceptance Criteria Action URS Flagging Criteria

If the metal(s) outside criteria in
parent sample were detected at

Five-fold dilution must agree within ~ Perform post digestion levels > 50x the LOQ and the

Dilution Test (ICP only) One per preparatory batch

+ 10% of the original measurement spike addition PDS fails. Apply J-flag to
detects in parent sample.
Post-digestion spike When dilution test fails or For the specific analyte(s) in the
(PDS) addition (ICP analyte concentration in all Recovery within 75-125% None parent sample. Apply J-flag to
only) samples < 50x LOD detects.

If both the parent and duplicate
Field Duplicate One per 10 field samples values are > 5X the LOQ, then 50% Not Applicable (N/A)
RPD for soil samples.

Apply J-flag to detects and UJ-
flag to nondetects

If either the parent or duplicate value
is < 5X the LOQ, then the difference
between the parent and duplicate
must be <2X the LOQ.

Notes:
Data verification criteria are from Table F-7 of the DoD QSM, Version 4.2. Industry standard was used when flagging criteria was not specified in the DoD QSM, Version 4.2.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #13 (UFP-QAPP Manual Section 2.7) -- Secondary Data Criteria and Limitations Table

Secondary Data Data Source Data Generator(s) How Data Will Be Used Limitations on Data Use

Supplemental Assessment )
of AOC A (SS-19). Report | URS, Final

that includes the Supplemental Utilize results of previous

descriptions, findings, and Assessment of Areas of | URS, analytical results from soil | investigations at AOC A None

results of previous Concern A, B & C Final | borings, boring logs. (SS-19) for decision making

investigations completed at | Report. December, purposes.

AOC A (SS-19). 2005b
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #14 (UFP-QAPP Manual Section 2.8.1) -- Summary of Project Tasks

Project Tasks:

1. Surface soil (lead only) samples will be collected from AOC A (SS-19). Discussion of the sampling approach and sampling
design and rationale is provided in Worksheet #17.

2. Samples will be collected using the URS Standard Operating Procedures (SOPs). The SOPs are included in Appendix B of the
Phase Il Supplemental Assessment at AOC A (SS-19) PAWP Addendum.

Analysis Tasks:

1. EMAX will analyze all surface soil samples for lead using USEPA SW-846 Method 6010B.
Quality Control Tasks:

1. Matrix spike/matrix spike duplicates (MS/MSD) will be collected at an approximate frequency of 5%.

2. Investigative samples will be duplicated in the field at a rate of 10% to assess field and laboratory precision.

Secondary Data:

Previously collected information will be used. See Worksheet #13.

Data Management Tasks:

Data will be placed in the Environmental Resources Program Information Management System (ERPIMS) database after data
review has been performed and data qualifiers have been added. The data in the ERPIMS database will also be submitted to
AFCEE in the form of an ERPIMS data submittal.

Documentation and Records:

1. All samples collected will have coordinate locations documented, locations photographed, records of each sample collected in
field logbooks, and all field measurements documented in field logbooks.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #14 (UFP-QAPP Manual Section 2.8.1) -- Summary of Project Tasks

Documentation and Records continued:

2. Sample collection field sheets (SCFS) will be completed for each investigative sample. Sample ID, sample depth, sample
parameters, QA/QC information soil lithologic data, and date collected will be recorded on the SCFS.

3. Chain of Custody (COC) forms and airbills will be prepared and retained for each sample shipment.

4. Copies of the finalized documents, photographs, and technical project documents (including but not limited to the UFP-QAPP,
SSHP and PAWP Addendum) will be retained in a central project file for a minimum of 10 years. Other project-related files,
such as contract documents, employee benefits, and other information will be retained in accordance with URS policy as
stated in URS Policies and Procedures (P & P) Number 070.040JDE.

Data Packages:

EMAX will complete analytical Level IV data packages in accordance with the DoD QSM. EMAX will provide ERPIMS lab
submission files.

Assessment/Audit Tasks:

Field Sample Collection and Documentation Audits: A field audit will not be completed based on the small scale of the
investigation. A laboratory audit of EMAX will be completed if data quality issues are discovered during data evaluation and the
laboratory does not pass a bench audit. An initial laboratory audit is not warranted since EMAX is an approved DoD ELAP
accredited laboratory. The DoD ELAP certification entails an extensive audit by DoD contracted auditors.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #14 (UFP-QAPP Manual Section 2.8.1) -- Summary of Project Tasks

Data Review Tasks:

1. EMAX will verify that all data are complete for samples received. All data package deliverable requirements will be met.
Data will be 100% reviewed by URS using the analytical data summary package. Also, the criteria listed in Table 12-2, in
accordance with DoD QSM Version 4.2 will be utilized. A data review report will be produced by URS for each sample
delivery group.

2. Reviewed data and all related field logbooks/notes/records will be reviewed to assess total measurement error and determine
overall usability of the data for project purposes. Data limitations will be determined and data will be compared to Project
Quality Objectives. Corrective action will be initiated as necessary. Final data are placed in an ERPIMS database, with any
necessary qualifiers and tables.
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Project Specific or Generic QAPP:
Site Name/Project Name:

Site Location:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2

Revision Date:  9/13/2011

QAPP Worksheet #15 (UFP-QAPP Manual Section 2.8.1) -- Reference Limits and Evaluation Table

Matrix: Soil

Analytical Group: Metals
Concentration Level: Low

Achievable Laboratory

Limits'
Project Action | Project Action %Ztﬁzﬁo?lgg Soil Project Quantitation
Analyte CAS Number | Limit (mg/kg) Limit Level Limit Goal Soil
Reference (mg/kg) (mg/kg)
DLs LODs LOQs
Human Health (mg/kg) | (mg/kg) | (mg/kg)
Lead 7439-92-1 4.00E+02 NMED SSLs 1.20E+01 1.00E+00 1.50E-01 | 3.00E-01 | 1.00E+00

! Achievable DLs, LODs and LOQs are limits that an individual laboratory can achieve when performing a specific analytical method

mg/kg = milligrams per kilogram
AFB = Air Force Base

CAS = Chemical Abstracts Service

DL = detection limit

LOD = limit of detection
LOQ = limit of quantitation

NMED SSLs = New Mexico Environment Department Hazardous Waste Bureau and Groundwater Quality Bureau Voluntary Remediation Program, Technical Background Document for Development

of Soil Screening Levels, Revision 5.0, Table A-1, December 2009 (NMED 2009b)
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #16 (UFP-QAPP Manual Section 2.8.2) -- Project Schedule / Timeline Table

See Figure 1-5 of the Phase II Supplemental Assessment at AOC A (SS-19) PAWP Addendum.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #17 (UFP-QAPP Manual Section 3.1.1) -- Sampling Design and Rationale

Sampling Approach:

Surface soil lead data were not collected during the previous investigation at AOC A (SS-19); therefore, discrete surface soil samples
will be collected and analyzed for lead to characterize the surface soil. Results from this investigation will be included in the AOC A
(SS-19) Phase II Supplemental Assessment Report.

The analytical data will be screened against NMED residential soil SSL (NMED 2009b) and Cannon AFB Background levels (W-C
1997) presented in Worksheet #15. In addition, analytical data will be screened against ESLs (LANL 2010).

Sampling Design and Rationale

The sampling design has been created to provide sufficient data to determine presence or absence of potential lead contamination in
surface soil.

The planned surface soil sampling locations, location coordinates, analytical parameters, and QA/QC sample locations are provided in
Table 3-1 of the Phase II Supplemental Assessment at AOC A (SS-19) PAWP Addendum. Planned surface soil sampling locations
are shown on Figures 3-1a and 3-1b of the Phase II Supplemental Assessment at AOC A (SS-19) PAWP Addendum. The surface soil
samples will be collected from a depth of 0 to 0.5 feet bgs and analyzed for lead only.
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TABLE 17-1
SUMMARY OF SOIL SAMPLES
PHASE II SUPPLEMENTAL ASSESSMENT AT AOC A (SS-19)
CANNON AFB, NEW MEXICO

Field Field Total
Matrix Parameter Samples Duplicates MS/MSD Samples
Surface Soil Lead 5 1 1 7

Notes:
MS/MSD = matrix spike/matrix spike duplicate
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Project Specific or G

eneric QAPP:  Project Specific

Site Name/Project Name:  Area of Concern A (SS-19)

Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2
Revision Date:  9/13/2011

QAPP Worksheet #18 (UFP-QAPP Manual Section 3.1.1) -- Sampling Locations and Methods/SOP Requirements Table for

Surface Soil

. . . Depth Analytical Concentration Number of Sampling Ratlonal.e for
Sampling Location Matrix Grou Level Sambles SOP Sampling
(feet) P P Reference' Location

CAA-SSXX Soil 0-0.5 Lead Low to nondetect 5 SOP No. 4 See V\;olr; sheet

! Specify the appropriate letter or number from the Project Sampling SOP References table (Worksheet #21).

SOP = standard operating procedure
SS = surface soil
XX = sample location identification

YYY = depth of sample below ground surface to the nearest foot
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Project Specific or Generic QAPP:

Site Name/Project Name:
Site Location:
Title:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

Revision Number: 2
Revision Date: ~ 9/13/2011
QAPP Worksheet #19 (UFP-QAPP Manual Section 3.1.1) -- Analytical SOP Requirements Table
Preservation .
Preparation and Requirements Maximum
i Concentration . . Holding Time
Matrix A‘(‘;a'yt‘cal Analytical Method / \S,a:“p'e Containers | (chemical, (pre afation
roup Level SOP Reference’ olume temperature, light analp . ’
lysis)
protected)
USEPA 3050B and
. 6010B / SOPs .
Soil Lead Low EMAX-3050, 40z 1 x4 oz glass jar None 6 months
EMAX-6010

"'Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

0Z = ounce

SOP = standard operating procedure
USEPA = United States Environmental Protection Agency
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Project Specific or Generic QAPP:
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

Project Specific

QAPP Worksheet #20 (UFP-QAPP Manual Section 3.1.1) -- Field Quality Control Sample Summary Table

Sample Location Matrix Analytical Conc. Preparation and InveNs‘t)i. ‘;ftive N];);lofif;:ld No. of Total No.
P Group Level Analytical SOP' s 2 P MS/ of Samples’
Samples Samples MSD
USEPA 3050B
. Low to and 6010B /
CAA-SSXX Soil Lead nondetect SOPs 5 1 1 6

EMAX-3050,

EMAX-6010

'Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

2 If samples will be collected at different depths at the same location, count each discrete sampling depth as a separate sampling location or station.
3 MS/MSD samples are not included in the total number of samples.

XX = Sample location identification

SOP = Standard operating procedure

USEPA = United States Environmental Protection Agency
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #21 (UFP-QAPP Manual Section 3.1.2) -- Project Sampling SOP References Table
SOPs are located in Appendix B of the Phase II Supplemental Assessment at AOC A (SS-19) PAWP Addendum.

Modified
Reference Title, Revision Date and / Originating Equi ‘T for Project C ¢
Number or Number Organization quipment 1ype Work? omments
(Y/N)
SOP No. 1 Surface Soil Sampling, Rev. 0 URS See Section 1.2.1 of Y Includes procedures for surface soil sampling.
SOP No. 1
SOP No. 11 Equipment Decontamination, URS See Section 11.2.1 of Y Includes descriptions and procedures for
Rev. 0 SOP No. 11 decontamination of equipment.
SOP No. 13 Sample Handling, URS N/A N Includes sample packaging, shipping, and
Documentation, and Tracking, chain-of-custody requirements.
Rev. 0
SOP No. 17 Permits and Clearances, Rev. 0 URS N/A N Describes steps to obtain the permits and
clearances required to complete fieldwork
involving intrusive activity and for facility
security.
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Project Specific or Generic QAPP:
Site Name/Project Name:

Site Location:
Title:

Revision Number:

Revision Date:

Project Specific

Area of Concern A (SS-19)

Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

2
9/13/2011

QAPP Worksheet #22 (UFP-QAPP Manual Section 3.1.2.4) -- Field Equipment Calibration, Maintenance, Testing, and
Inspection Table

Field Calibration | Maint. Testing Inspection Frequenc Acceptance Corrective Resp. SOP!
Equipment Activity Activity Activity Activity q y Criteria Action Person
Photoionization  |Calibrated to |Clean unit |Check Observe pump |Daily Within 3% Clean lamp Field N/A
Detector (PID) 100 ppm using |weekly response with |and PID personnel
100 ppm marking pen  |response
isobutylene

" The Project Sampling SOP References table is found on Worksheet #21.
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Project Specific or Generic QAPP:  Project Specific

Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #23 (UFP-QAPP Manual Section 3.2.1) -- Analytical SOP References Table

Laboratory SOPs are located in Attachment A.

Modified for
SOP Reference Title, Revision Date, and / Definitive or Analytical Organlza.t ton Project
1 . Instrument Performing Work?
Number or Number Screening Data Group .
Analysis
(Y/N)
EMAX-6010, Revision 7,
10/27/10 EMAX
EMAX-6010 “Inductive Coupled Plasma Definitive Lead ICP/AE 1835 West 205™ St N
Emission Spectrometric Method Torrance, CA 90501
for Trace Metal Analyses”
EMAX-3050, Revision 4,
8/24/10 - EMAX
EMAX-3050 “Acid Digestion, Total Metals Definitive Lead ICP/AE N
for Solids”
EMAX-SMO01, Revision 5, EMAX
EMAX-SMO01 3/10/10 N/A N/A N/A N
“Sample Management”
EMAX-SMO02, Revision 5, EMAX
EMAX-SMO02 3/2/09 N/A N/A N/A N
“Sample Receiving”
EMAX-SMO03, Revision 4, EMAX
EMAX-SMO03 9/10/07 N/A N/A N/A N
“Waste Disposal”

' SOPs for EMAX are listed on the attached disk.
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Project Specific or Generic QAPP:
Site Name/Project Name:

Site Location:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2
9/13/2011

Revision Date:

QAPP Worksheet #24 (UFP-QAPP Manual Section 3.2.2) -- Analytical Instrument Calibration Table

. . Frequency . . Person
1 t S tive Act .
Instrument (l:’?'(:::llul:en of Acceptance Criteria Correc((lj\:) ction Responsible SOP'
Calibration for CA
At initial set-
up and after
significant
Establish change in
ICP-AES (Method | instrument instrument
6010B) detection limits | type, IDL shall be < LOD. NA NA EMAX-6010
(IDLs) personnel, test
method, or
sample
matrix.
Calibrate using . . Analyst or
. Daily prior to Correct problem then ’
ICP—%%?()(}I;;ethod Is?;;ggr) gmt analysis of Correlation coefficient > 0.995 repeat initial irfsirrtlirf;llzi ¢ EMAX-6010
o sample calibration ..
calibration technician
Analyst or
ICP-AES (Method | Establish linear | Once every The calculated value should be within NA certified EMAX-6010
6010B) dynamic range six months. + 10% of the true value instrument
technician
ICS-A: Absolute value of
At the 2?1210 entrzitlﬁgg) r( arllllnor{[—;,plk;rd a Correct problem then Analyst or
ICP-AES (Method | Run interference | beginning of .ytes - \un’ess they are repeat the calibration certified
. ; verified trace impurity from one of the . EMAX-6010
6010B) check solution an analytical spiked analytes process, reanalyze all mstrument
. ICS-AB: Within + 20% of its true samples technician
value
Once after
Second source Analyst or
o each ICAL, Correct problem then ;
ICP_%%?égethOd S/ilrlitf)irj;(i):n prior to + 10% of its true value repeat the calibration irfsetrrtlirf;llz(il ¢ EMAX-6010
acv) Egr%llglré Hrlfna process technician
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Project Specific or Generic QAPP:

Project Specific
Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

Site Name/Project Name:

QAPP Worksheet #24 (UFP-QAPP Manual Section 3.2.2) -- Analytical Instrument Calibration Table

. . Frequency . . Person
1 t o tive Act .
Instrument (l:’?'(:::llul:en of Acceptance Criteria Correc((lj\:) ction Responsible SOP'
Calibration for CA
. After every 10
ICP-AES (Method | caltbraion, | 764 sampls Terminateanalysis | /AR
6010B) verification and at theend | + 10% of its true value recalibrate and instrument EMAX-6010
(CCV) (s)j (;Esnacréalysw reanalyze the samples technician
Before
beginning a
L sample run, . . Analyst or
Continuing Terminate analysis; :
ICP-AES (Method calibration blank after every 10 No analytes detected > LOD. recalibrate and . certified EMAX-6010
6010B) (CCB) samples, and reanalvze the sampl instrument
at the end of canalyze the sampies technician
the analysis
sequence.

" The Analytical SOP References table is found on Worksheet #23.
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Title:

Revision Number:
Revision Date:

Project Specific

Area of Concern A (SS-19)

Cannon Air Force Base

Phase II Supplemental Assessment at AOC A
2

9/13/2011

QAPP Worksheet #25 (UFP-QAPP Manual Section 3.2.3) - Analytical Instrument and Equipment Maintenance, Testing, and

Inspection Table

Instrument /
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person

SopP!

ICP-AE

Maintenance
specified in lab
Equipment
Maintenance
SOP

Refer to SOP

Refer to SOP

Refer to SOP

Refer to SOP

Refer to SOP

Analyst

EMAX-6010

' The Analytical SOP References table is found on Worksheet #23.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #26 (UFP-QAPP Manual Appendix A) -- Sample Handling System

Sample Collection, Packaging, and Shipment
Sample Collection (Personnel/Organization): Project Field Team, URS
Sample Packaging (Personnel/Organization): Project Field Team, URS
Coordination of Shipment (Personnel/Organization): Project Field Team, URS
Type of Shipment/Carrier: Overnight/FedEx

Sample Receipt and Analysis
Sample Receipt (Personnel/Organization): TBD by Molly Nguyen/EMAX
Sample Custody and Storage (Personnel/Organization): TBD by Molly Nguyen/EMAX
Sample Preparation (Personnel/Organization): TBD by Molly Nguyen/EMAX
Sample Determinative Analysis (Personnel/Organization): TBD by Molly Nguyen/EMAX

Sample Archiving
Field Sample Storage (No. of days from sample collection): 30 days
Sample Extract/Digestate Storage (No. of days from extraction/digestion): 90 days
Biological Sample Storage (No. of days from sample collection): N/A

Sample Disposal
Personnel/Organization: TBD by Molly Nguyen/EMAX
Number of Days from Analysis: 30 days
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #27 (UFP-QAPP Manual Section 3.3.3) — Sample Custody Requirements Table

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):
See SOP No. 13

Laboratory Sample Custody Procedures (receipt of samples, archiving, and disposal):
See the following SOPs
SOP EMAX-SMO01 Sample Management
SOP EMAX-SM02 Sample Receiving
SOP EMAX-SM03 Waste Disposal

Sample Identification Procedures:
See SOP No. 13

Chain of Custody Procedures:
See SOP No. 13

Phase Il Supplemental Assessment at AOC A (SS-19) Q\1617\0618\Rev2\Appendix A\Draft UFP-QAPP doc\13-Sep-11/0MA  27-1
Project Activities Work Plan

Cannon AFB

FA8903-08-D-8783, TO 0170



Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #28 (UFP-QAPP Manual Section 3.4) -- QC Samples Table

Matrix Soil
Analytical Group Lead
Analytical Method/SOP USEPA SW-846 Method 6010B / EMAX-6010
Reference
Person(s) Measurement
Method/SOP . . Responsible for Data Quality
QC Sample | Frequency/Number QC Acceptance Limits Corrective Action Corrective Indicator (DQI) Perfo.rmz.mce
Action Criteria
No analytes detected > 1/2
LOQ and > 1/10 the
amount measured in any | Re-extract or re-analyze
Method Blank | One per preparation sample or 1./10. the samples associated with the Laboratory QA . No target
regulatory limit MB except when the sample Accuracy/Bias
(MB) batch . . . . Manager compounds > LOQ
(whichever is greater). analysis resulted in a
Blank result must not nondetect.
otherwise affect sample
results.
Correct problem, then reprep
]é?)?l(t)rrsi[ory One per and reanalyze the LCS and all
Sample preparation/analytical | See Table 12-1 samples in the assoc1atqd Laboratory QA Precision/Accuracy | See Table 12-2
(LCS) batch preparatory batch for failed Manager
analytes, if sufficient sample
material is available.
Examine the project-specific
. . One per data quality objectives
1(\{\[25)1}( Spike preparation/analytical | See Table 12-1 (DQOs). Contact the client as ;;:;;a;)ry QA Precision/Accuracy | See Table 12-2
batch to additional measures to be &
taken.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #28 (UFP-QAPP Manual Section 3.4) -- QC Samples Table

Matrix Soil
Analytical Group Lead
Analytical Method/SOP USEPA SW-846 Method 6010B / EMAX-6010
Reference
Person(s) Measurement
Method/SOP . . Responsible for Data Quality
QC Sample | Frequency/Number QC Acceptance Limits Corrective Action Corrective Indicator (DQI) Perfo.rmz.mce
. Criteria
Action
. Examine the project-specific
One sample duplicate :
Sample per preparatory batch | See Table 12-1 DQOSI .Contact the client as ) Laboratory QA Precision/Accuracy | See Table 12-2
duplicate . to additional measures to be | Manager
per matrix
taken.
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Project Specific or Generic QAPP:
Site Name/Project Name:

Project Specific
Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #29 (UFP-QAPP Manual Section 3.5.1) - Project Documents and Records Table

Sample Collection
Documents and Records

On-Site Analysis
Documents and Records

Off-Site Analysis
Documents and Records

Data Assessment

th
Documents and Records Other

Field Logbook

Sample Receipt, Custody, and
Tracking Records

Sample Receipt, Custody, and
Tracking Records

Data Validation Reports

Chain of Custody Records

Corrective Action Forms

Standard Traceability Logs

Corrective Action Forms

Air Bills

Reported Field Sample Results

Sample Prep Logs

Custody Seals

Sample Disposal Records

Equipment Maintenance,
Testing, and Inspection Logs

Corrective Action Forms

Corrective Action Forms

Reported Field Sample Results

Reported Results for
Standards, QC Checks, and QC
Samples

Data Package Completeness
Checklist

Sample Disposal Records

Extraction/Cleanup-up
Records

Raw Data (stored on a
compact disk)
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #30 (UFP-QAPP Manual Section 3.5.2.3) -- Analytical Services Table

Laboratory /
Organization
. Analytical |Concentration Sal_nple . Data Package
Matrix Group Level Locations/ID | Analytical SOP Turnflround (name and address,
Number Time contact person and
telephone number)
EMAX Laboratories, Inc.
51 davs for full | 1835 West 205™ St
Soil Lead Low CAA-SSO1 EMAX-6010 data };cka o Torrance, CA 90501
p & Attn: Molly Nguyen
(310) 618-8889
Soil Lead Low CAA-SS02 EMAX-6010 |2} days for full o
data package
Soil Lead Low CAA-SS03 EMAX-6010 |21 days for full gy s
data package
Soil Lead Low CAA-SS04 EMAX-6010 |2} days for full o
data package
Soil Lead Low CAA-SS05 EMAX-6010 |21 days for full Ty p e
data package
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Title:

Revision Number:
Revision Date:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

2
9/13/2011

QAPP Worksheet #31 (UFP-QAPP Manual Section 4.1.1) -- Planned Project Assessments Table

Person(s)
P . P
Person(s) erso.n(s) Responsible for erso.n(s)
. Responsible for e Responsible for
Responsible for . Identifying and o .
L. Performin Responding to Implementin Monitoring
Assessment Internal or | Organization g Assessment pe '8 | Effectiveness of
Frequency Performing Assessment Findi Corrective Actions A
Type External indings (CA) C
Assessment (title and ] )
. (title and . (title and
organizational o (title and e
e organizational o organizational
affiliation) S organizational e
affiliation) e affiliation)
affiliation)
Review Field As work Internal URS Corey Anderson Stephen Jacobson, Stephen Jacobson, Stephen Jacobson,
Logbooks and  |progresses and/or Tony Field Team Leader, |Field Team Leader, Field Team Leader,
Chain of Sedlacek, URS URS URS URS
Custody forms
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Project Specific or Generic QAPP:

Site Name/Project Name:
Site Location:

Title:
Revision Number:

Revision Date:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Phase II Supplemental Assessment at AOC A

2
9/13/2011

QAPP Worksheet #32 (UFP-QAPP Manual Section 4.1.2) -- Assessment Findings and Corrective Action Responses

Individual(s) Individual(s)
A Nature of Notified of Timef ¢ | Nature of Corrective Receiving Corrective Timef p
ssessment Deficiencies Findings lmetrame o Action Response Action Response tmelrame for
Type . Notification . Response
Documentation (name, title, Documentation (name, title,
organization) organization)
Review Field Marked up copy of Corey Anderson, Within 24 hours |Review of corrected Stephen Jacobson, 24 hours after
Logbooks and document Project Manager, of finding documentation Field Team Leader, notification
Chain of Custody URS deficiency URS
forms
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Project Specific or Generic QAPP:
Site Name/Project Name:

Project Specific
Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #33 (UFP QAPP Manual Section 4.2) -- QA Management Reports Table

Type of Report

Frequency

(daily, weekly, monthly,
quarterly, annually, etc.)

Projected Delivery Date(s)

Person(s) Responsible for . .
Report Preparation Report Recipient(s)
(title and organizational

(title and organizational affiliation)

affiliation)

Phase II Supplemental
Assessment of AOC A (SS-19)
Report

One report after all field data
collected.

TBD

Corey Anderson, Project
Manager, URS

Eliud Burgos, AFCEE
John Kieling, NMED
Karen Walker,
AGEISS/Cannon AFB
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Project Specific or Generic QAPP:
Site Name/Project Name:
Site Location:

Revision Date:

Project Specific
Area of Concern A (SS-19)
Cannon Air Force Base

Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2

9/13/2011

QAPP Worksheet #34 (UFP-QAPP Manual Section 5.2.1) - Verification (Step I) Process Table

. . L. Internal / Responsible for Verification
Verification Input Description .
External (name, organization)
Chain of custody and Chain of custody (COC) forms and shipping documentation will be I Stephen Jacobson, Field Team Leader,
shipping forms reviewed internally upon their completion and verified against the URS
packed sample coolers they represent. The shipper’s signature on the
COC should be initialed by the reviewer, a copy of the COC retained
in the project file, and the original and remaining copies taped inside
the cooler for shipment.
Laboratory Sample Receipt ~ |Laboratory report listing all samples received, condition of receipt, and I Tony Sedlacek, URS
Reports analyses requested. Signed copy of COC included.
Field Logbooks Field logbooks will be reviewed internally and placed in the project I Corey Anderson, URS
file.
Laboratory Data All laboratory data packages will be verified internally by the I Kennette Pimentel, EMAX
laboratory performing the work for completeness and technical
accuracy prior to submittal.
All received data packages will be verified externally according to the E Tony Sedlacek, URS
data validation procedures specified in Worksheet #35.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #35 (UFP-QAPP Manual Section 5.2.2) -- Validation (Steps Ila and IIb) Process Table

Responsible for Validation

Step IIa/IIb | Validation Input |Description (name, organization)

ITa SOPs Ensure that all sampling and analytical SOPs were followed Tony Sedlacek, URS
b Documentation of QC | Establish that all required QC samples were analyzed and met evaluation
Sample Results criteria. Tony Sedlacek, URS
b Project Quantitation Verify th 1 1 h tation limi ified in the OAPP
Limits erify that sample results met the quantitation limits specified in the Q Tony Sedlacek, URS
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)

Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A

Revision Number: 2

Revision Date:  9/13/2011

QAPP Worksheet #36 (UFP-QAPP Manual Section 5.2.2) -- Validation (Steps Ila and IIb) Summary Table

Data Validator
(title and
Step I1a / IIb Matrix Analytical Group Concentration Level Validation Criteria organizational
affiliation)
JIE] Soil Lead Low DoD QSM Version 4.2 Tony Sedlacek, URS
QAPP Worksheets 12, 15 and
Ila Soil Lead Low 24. QAPP Tables 12-1 and Tony Sedlacek, URS
12-2
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #37 (UFP-QAPP Manual Section 5.2.3) -- Usability Assessment

The Data Usability Assessment will be performed by URS personnel. Corey Anderson, URS Project Manager, will be responsible for
information in the Usability Assessment. He will also be responsible for assigning task work to the individual task members who will
be supporting the Data Usability Assessment. Note that the Data Usability Assessment will be conducted on reviewed data. After the
Data Usability Assessment has been performed, data deemed appropriate for decision-making purposes will be used to determine the
extent of contamination at AOC A (SS-19). The results of the Data Usability Assessment will be presented in the Phase II
Supplemental Assessment at AOC A (SS-19) Report. The following items will be assessed and conclusions drawn based on their
results.

Precision — Results of field duplicates will be presented separately in tabular format for the sample pair. For the field duplicate pair,
the results will be assessed as stated in Table 12-2. MS/MSD RPDs are calculated by the laboratory and those with RPDs outside the
criteria established in Table 12-2 will be listed in tabular form in the Phase II Supplemental Assessment of AOC A (SS-19) Report. A
discussion will follow summarizing the results of the laboratory precision. Any conclusions about the precision of the analyses will be
drawn and any limitations on the use of the data will be described.

Accuracy/Bias Contamination — Results for all laboratory method blanks will be evaluated and analytes detected in these blanks will
be listed in tabular form in the data review report. Laboratory data will be qualified based on the criteria listed in Table 12-2. A
discussion will follow summarizing the results of the laboratory accuracy/bias. Any conclusions about the accuracy/bias of the
analyses based on contamination will be drawn and any limitations on the use of the data will be described.

Overall Accuracy/Bias — Results for all LCS, surrogate and MS/MSD recoveries that are outside evaluation criteria will be presented
in tabular format in the Phase II Supplemental Assessment of AOC A (SS-19) Report. The results will be checked versus those listed
in Table 12-1. A discussion will follow summarizing the overall accuracy/bias. Any conclusions about the accuracy/bias of the
analyses based on contamination will be drawn and any limitations on the use of the data will be described.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #37 (UFP-QAPP Manual Section 5.2.3) -- Usability Assessment

Sensitivity — Results for the sensitivity check standard will be provided by the laboratory for all analyses. The results for each analyte
will be checked against the performance criteria presented on Worksheet #12 and cross checked against the quantitation limits
presented on Worksheet #15. Results for analytes that exceed criteria will be identified on the tables. A discussion will follow
summarizing the results of the laboratory sensitivity. Any conclusions about the sensitivity of the analyses will be drawn and any
limitations on the use of the data will be described.

Representativeness — A measure of representativeness will be provided by assessing if the proper analytical procedures, appropriate
methods, laboratory SOPs, holding times and field duplicate procedures were followed. Any conclusions about the representativeness
of the analyses will be drawn and any limitations on the use of the data will be described.

Comparability — The results will be compared to any previous sampling results (if available). Comparability is also achieved by
using standard sampling and analysis procedures that can be reproduced.

Completeness — A completeness check will be performed on all data generated by the laboratory. Completeness criteria are presented
on Worksheet #12. Completeness will be calculated as the number of data points for each analyte that is deemed useable (not
rejected) divided by the total number of data points for each analyte. A discussion will follow summarizing the results of the
calculation of data completeness. Any conclusions about the completeness of the data will be drawn and any limitations on the use of
the data will be described.

Graphics — Figures will be constructed showing each sampling location.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name:  Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

QAPP Worksheet #37 (UFP-QAPP Manual Section 5.2.3) -- Usability Assessment

Reconciliation — Each of the measurement performance criteria listed in Worksheet #12 will be examined to determine if the
objective was met. Each analysis will be evaluated separately in terms of the major impacts observed from the data review, data
quality indicators and measurement performance criteria assessments. Based on the results of these assessments, the quality of the
data will be determined. Usability of the data will be based on the quality assessment. After establishing the usability of the data, it
will be determined if the data quality objective (DQO) was met and if project action limits were met. The final report will include a
summary of all points that comprised the reconciliation of each objective. Any conclusions or limitations on the usability of any of
the data will be described.
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Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name: ~ Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

Intergovernmental Data Quality Task Force. 2005. Uniform Federal Policy for Quality
Assurance Project Plans. March.

New Mexico Environmental Department (NMED). 2009a. Letter from NMED to Mr. Ronald
A. Lancaster, 27 SOCES/CEA. 14 September.

NMED. 2009b. Technical Background Document for Development of Soil Screening Levels.
Rev 5.0. December.

URS Group, Inc (URS). 2005a. Work Plan, Supplemental Assessment of Areas of Concern A,
B & C. Prepared for United States Army Corps of Engineers USACE Omaha District.
February.

URS. 2005b. Supplemental Assessment of Areas of Concern A, B & C Final Report.
December.

United States Department of Defense, Environmental Data Quality Workgroup. 2010. Quality
Systems Manual (QSM) for Environmental Laboratories, Version 4.2. October.

United States Environmental Agency (USEPA). 1997. Ecological Risk Assessment Guidance
for Superfund: Process for Designing and Conducting Ecological Risk Assessments.

Interim Final. U.S. Environmental Protection Agency, Environmental Response Team.
EPA 540-R-97-006. June.

USEPA. 1998. Guidance for Ecological Risk Assessment. U.S. Environmental Protection
Agency, Risk Assessment Forum, Washington, DC. EPA/630/R-95/002F. April.

USEPA. 2005. Ecological Soil Screening Levels for Lead, Interim Final OSWER Directive
9285.7-70. March.

Woodward Clyde (W-C). 1997. Naturally Occurring Concentrations of Inorganics and
Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico. Final
Report. September.

Phase Il Supplemental Assessment at AOC A (SS-19) Q:\1617\0618\Rev2\Appendix A\Draft UFP-QAPP doc\13-Sep-11/0MA  38-1
Project Activities Work Plan

Cannon AFB

FA8903-08-D-8783, TO 0170



Project Specific or Generic QAPP:  Project Specific
Site Name/Project Name: ~ Area of Concern A (SS-19)
Site Location: ~ Cannon Air Force Base
Title:  Phase II Supplemental Assessment at AOC A
Revision Number: 2
Revision Date: ~ 9/13/2011

ATTACHMENT A
LABORATORY STANDARD OPERATING PROCEDURES
(Included electronically as PDF only)
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STANDARD OPERATING PROCEDURE
ACID DIGESTION, TOTAL METALS FOR SOLIDS

SOP No.: EMAX-3050 Revision No. 4 Date: 24-Aug-10

Prepared By: Mary Jane Mendoza W Date: b - @W"U

Approved By: Kenette Pimentel ’”:/ﬁgtz»/{“wm ! Date:. O% 2410
QA Manager

Approved By: Caspar Pang P W‘“""""M;;} Date: &K -2 wc 0,

Laboratory Director
Control Number: 3050-04-

1.0 SCOPE AND APPLICATION

1.1.  This method describes the acid digestion for soils, sludge, sediments and other related substances that
are solid in nature, in preparation for metals analysis by ICP analytical technique. This SOP adopts the
same acid strength as SW846 Method 3050B. A comparative study of this modified procedure vis-a-vis
the reference method show better recoveries for some elements particularly antimony.

2.0 SUMMARY OF METHOD

2.1. Metal analytes are acid digested from a pre-measured sample, Hydrochloric acid is added to the sample
and heated to initialize digestion. Nitric acid is added to the digestate and is further oxidized with 30%
peroxide. Hydrochloric acid is again added to complete acid digestion.

2.2. Interferences
2.2.1. Sludge samples can contain diverse matrix types, which may present analytical challenge.

2.2.2. Samples having high concentrations may cause memory effect on the digestion vessels.
Treating the vessels with 1:1 v/v of HCL and HNO3 will decontaminate the digestion vessels.

3,0  DETECTION LIMITS

3.1. Refer to applicable analytical procedure

4.0 DYNAMIC RANGE

4.1, Refer to applicable analytical procedure.

5.0 SAMPLE HOLDING TIME AND PRESERVATION

5.1. Holding Time
5.1.1. All samples shall be digested within 180 days from sampling date.
5.2,  Preservation

5.2.1. All samples shall be stored at the condition specified by the project.

6.0 ASSOCIATED SOP
6.1. EMAX-QCO4 Balance Calibration

MAX
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STANDARD OPERATING PROCEDURE
ACID DIGESTION, TOTAL METALS FOR SOLIDS

SOP No.: EMAX-3050 Revision No. 4 Date: 24-Aug-10

6.2. EMAX-QCO06 Calibration of Micropipettes

6.3. EMAX-QCO07 Glassware Cleaning

6.4. EMAX-SMO04 Analytical and QC Labeling

6.5. EMAX-6010 ICP Emission Spectrometric Method for Trace Metal Analyses

7.0 SAFETY

7.1. Read the MSDS of all chemicals listed in this SOP.

7.2. All reagents, standards and samples shall be treated as potential hazard. Observe the standard
laboratory safety procedures. Protective gear, i.e., lab coat, safety glasses, gloves, shall be worn at all
times when performing this procedure.

7.3.  All wastes generated during digestion, i.e., filter papers, paper towels, etc., and/or any solid material
contaminated with acid, shall be placed in the wastes containers under the fume hoods. These wastes
shall be labeled acidic wastes and shall be given to the waste management unit for proper disposal. NO
ACIDIC WASTE SHALL BE DISPOSED IN THE TRASH CAN.

7.4.  All acidic rinsate (pH < 2) shall be labeled acidic water and shall be given to the waste management unit
for proper disposal. NO ACID WASTE SHALL BE DISPOSED IN THE SINK.

7.5. If for any reason, acid and/or other reagents get in contact with your skin or any other part of your
body, rinse the affected body part thoroughly with copious amount of tap water. If irritations or any
other discomfort related to the incident persist, inform your supervisor immediately, so that proper
action can be taken.

8.0 INSTRUMENTS, CHEMICALS & REAGENTS

8.1.

8.2.

Instruments & Supplies

Balance Sartorius LC 620 S or equivalent

Spatula Stainless steel or equivalent

Digestion vessel 50-mL, 100-mL digestion vessel

Pipet 1-mL, 0.100-mL

Digestion block Aluminum blocks or equivalent
Thermometer Range 0 —110°C

Watch Glass Killdee Conical Watch glass or equivalent
Filter Whatman #41 or equivalent

Digestate Container 125-mL Polyethylene bottle, Graduated

Chemicals & Reagents

Reagent water ASTM Type Il Water

Nitric Acid NX0407-2 EM Science or equivalent
Hydrochloric Acid HX0607-2 EM Science or equivalent
Hydrogen Peroxide VW3690-5 VWR or equivalent
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STANDARD OPERATING PROCEDURE
ACID DIGESTION, TOTAL METALS FOR SOLIDS

SOP No.: EMAX-3050 Revision No. 4 Date: 24-Aug-10

9.0 STANDARD

9.1. ICP Matrix Spike and Laboratory Control Solution

ICP MATRIX SPIKE AND LCS STANDARD 1

PARAMETER CONCENTRATION (mg/L)
Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead 100
Manganese Nickel Selenium Silver Thallium Vanadium Zinc
Aluminum Iron 1000

ICP MATRIX SPIKE AND LCS STANDARD 2

PARAMETER CONCENTRATION (mg/L)
Antimony 500
Bismuth Boron Molybdenum Strontium Tin Titanium 100

ICP MATRIX SPIKE AND LCS STANDARD 3

PARAMETER CONCENTRATION (mg/L)

Calcium Magnesium Potassium Sodium 5000

10.0 PROCEDURES
10.1. Sample Preparation
10.1.1. Sample Handling

10.1.1.1. Based from the work order, determine the samples to form a preparative batch
(not to exceed 20 field samples). Withdraw the sample(s) from the sample control
room designated for metals analysis (passing # 10 sieve) and bring them to the
weighing area. Allow the samples to equilibrate at room temperature.

Note: Sample homogeneity is crucial in metals analysis. If no sample was designated for
metals analysis, and it is apparent that sample particles contain > #10 sieve, inform
the Supervisor for further instruction.

10.1.1.2. Take digestion vessels and label each one corresponding to the samples
withdrawn. Take four more vessels and label them as preparation blank, LCS,
matrix spike and matrix spike duplicate.

10.1.1.3. Check project sub-sampling requirement. If multi-incremental sub-sampling (MIS)
is required, refer to EMAX-SMO01, section 5.13.2 for details. Otherwise follow the
steps described in EMAX-SMO01, section 5.13.1.

10.1.1.4. Scoop 1-2-g sub-sample and transfer into a properly labeled digestion vessel.
Record the weight to the nearest 0.01-g.

10.1.2.  Pre-heating the Digestion Block

10.1.2.1. Place a digestion vessel with reagent water and a temperature monitoring
thermometer on the digestion block.

10.1.2.2. Turn the digestion block on and set the thermostat to ~95°C or to a predetermined
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temperature to obtain approximately 95°C once the digestion vessel is covered
with a watch glass.

10.1.2.3. When the temperature reading is about 95°C = 5°C, the digestion block is now
ready for digestion.

10.1.3. Standard Addition.

10.1.3.1. Call for a witness for standard addition. Have the witness verify the setting of the
micropippet and the expiration dates of the spike standards.

10.1.3.2. Add 0.5-ml of ICP Spike 1 and 2 and 1.0-mL of ICP spike 3 (Sec. 9.1) to LCS and
matrix spike samples.

10.1.4.  Acid Digestion

10.1.4.1. Add 10-mL of regent water and 5-ml of concentrated HCL" into each vessel, swirl
the vessel to mix the acid and the sample. Add same amount of acid into a clean
and empty vessel and designate it as blank. Insert the vessels in the digestion
block(s). Cap the vessels with conical watch glass.

10.1.4.2. Check the temperature of the digestion block (95°C + 5°C), adjust if necessary. If
temperature happens to be > 100°C, adjust the thermostat and wait until
temperature falls within 95°C + 5°C. Record the temperature reading in the
digestion log.

10.1.4.3. Place the digestion vessels on the digestion block and reflux for 15 minutes
without boiling.

10.1.4.4. Transfer the vessels into unheated digestion block and allow the vessels to cool
down for at least 5 minutes. Lift the watch glass and add 10-mL of concentrated
HNO;. Place the watch glass back before working on the next vessel.

10.1.4.5. Return the vessels to the digestion block and reflux for another 15 minutes.

10.1.4.6. Transfer the vessels into unheated digestion blocks and allow the vessels to cool
down for at least 5 minutes. Lift the water glass and add 10-mL 1:1 HNO3. Place
the water glass back before working on the next vessel.

10.1.4.7. Return the vessels to the digestion block and reflux for another 15 minutes.

10.1.4.8. Transfer the vessels into unheated digestion blocks and allow the vessels to cool
down for at least 5 minutes.

10.1.4.9. Add 2-mL of reagent water. Then add 3-mL of 30% hydrogen peroxide (H,0,) to
each vessel, swirling each one of them after every addition to initiate peroxide
reaction. Continue to add H,0, until the amount added reaches 10-mL.

10.1.4.10. Return the vessels to the heated digestion block. Care must be taken to ensure
that losses do not occur due to excessive effervescence.

10.1.4.11. Continue to reflux the mixture at 95°C + 5°C for 15 minutes. Remove the digestion
vessels from the digestion block.

10.1.4.12. Lift the watch glass, add 5-mL of concentrated HCl. Swirl the vessel until added

! Addition of 5-ml HCl is a modification from Method 3050B to enhance recovery of antimony. Refer to Appendix 2 for
the comparative study done on ICP.
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reagents are properly mixed with the solution. Place the watch glass before
working on the next vessel. Return the vessels into the heated digestion block.
Reflux for additional 15 minutes. Subsequently, remove the digestion vessels from
the digestion block and allow the vessels to cool down and dilute to 100-mL final
volume with reagent water.

10.1.4.13. Let the digestate settle and centrifuge or filter with Whatman #41 (see 10.1.5) if
necessary otherwise digestates are now ready for analysis.

10.1.5.  Digestate Filtration

10.1.5.1. Place Whatman #41 filter paper into each funnel resting on holders. Rinse the
filter papers with reagent water.

10.1.5.2. Place a pre-labeled digestate container under each funnel making sure that the
labels are visible.

10.1.5.3. Check the labels to make sure that they agree. Pour the digestate into the filter.

10.1.5.4. Filter and collect the digestates in the labeled container. The digestates are now
ready for analysis.

10.2. Instrument Parameters

10.2.1.  Take a digestion vessel filled halfway with tap water and insert a thermometer to serve as a
temperature monitoring vessel. Place the temperature monitoring vessel on the digestion
block together with the samples being digested. Check the temperature reading from time to
time to ensure that it delivers heat at about 95°C + 5°C.

10.3. Calibration
10.3.1.  Balance calibration shall be carried out as described by EMAX-QCO04.
10.3.2. Thermometer calibration shall be carried out as described by EMAX-QCO5.
10.3.3.  Pipette calibration shall be carried out as described by EMAX-QCO06.

10.3.4.  Check acid dispenser monthly using a class “A” graduated cylinder for accuracy prior to acid
digestion. Adjust the dispenser stopper if necessary. Document the dispenser calibration on
the digestion log.

10.3.5.  Volumetric Containers Calibration
10.3.5.1. Perform calibration of digestion vessels per lot.
10.3.5.2. Randomly select 3 vessels from the lot.
10.3.5.3. Using a calibrated balance, tare off digestate vessel.
10.3.5.4. Fill the vessel to the 50-mL mark with reagent water and record the weight.
10.3.5.5. Fill the vessel to the 100-mL mark with reagent water and record the weight.
10.3.5.6. Repeat steps 10.3.3.2 to 10.3.3.4 on the other two vessels.

10.3.5.7. Take the temperature reading of the reagent water used. Get the density of
reagent water corresponding to the reagent water at that temperature.

10.3.5.8. Calculate the actual volumes measured for each of the digestion vessel using Eq.-
10.6.1.
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10.3.5.9. Calculate the average volume measured from the three vessels using Eq-10.6.2.
10.3.5.10. Calculate the standard deviation using Eq-10.6.3.

10.3.5.11. Acceptance criteria shall be + 2% of the expected value. All measurements must
fall into the acceptance criteria, otherwise reject the lot.

10.4. Analysis

10.4.1.  For ICP analytical technique refer to EMAX-6010 or EMAX-6010C.
10.5. Data Reduction

10.5.1.  Refer to analytical procedures.
10.6. Calculations

10.6.1.  Calculate for actual volume measured as indicated by the graduation of the vessel.

V = ﬂ Eg-10.6.1
D
where:
v = Actual volume measure
w = Weight of reagent water
D = Density of reagent water at the measured temperature

10.6.2.  Calculate for average volume measured for each vessel.

v, -2V
n

ave Eg-10.6.2
where:
2V = Summation of volume calculated from each trial
n = Number of measurements
Vae= = Average volume measured

10.6.3. Calculate the Standard Deviation.

Eg-10.6.3
SD = Standard Deviation
X = Mean
X. = Result at i measurement
|
n = Number of measurements
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10.7. Report Generation
10.7.1.  Refer to analytical method

10.8. Data Review
10.8.1.  Refer to analytical method

10.9. Preventive Maintenance
10.9.1. The digestion area in general shall be maintained clean at all times to prevent contamination

11.0 QUALITY CONTROL

11.1. The maximum number of original field samples in an analytical batch shall be 20 unless otherwise
specified by the project.

11.2. Matrix spike samples shall be taken from a specified matrix spike field sample. In the absence of a specified
matrix spike field sample, the analyst performing the extraction shall choose from any of the samples within
the analytical batch.

11.3. A method blank, LCS, MS and MSD shall be prepared in every analytical batch, unless otherwise
specified by the project. They shall be subjected to the same process that the field samples undergo as
described in section 10.

11.4. In the event that there is insufficiency of sample to be used for MS/MSD, LCS duplicate shall be
prepared to demonstrate precision.

11.5. All labwares to be used in the sample preparation shall be properly treated as specified in EMAX-QCO07.

11.6. All reagents shall undergo quality control acceptance prior to its use.

11.7. Every lot of digestion vessels shall be checked for accuracy prior to its use. Record the verification in the
Digestion Vessel QC Log (see Appendix 3).

11.8. Demonstration of proficiency is required prior to performing this procedure.

12.0 CORRECTIVE ACTION

12.1. Corrective action for each Quality Control procedure is summarized in Appendix 1 of the analytical
method.

12.2. A non-conformance report (NCR) shall be filled out and attached to the analysis folder whenever the

following circumstances occur. Corrective action shall be undertaken as advised below:
12.2.1.  Forinsufficiency of sample(s), inform the Supervisor immediately for further advice.

12.2.2. Insufficient preservation of sample. If sample pH is > 2, and no special instruction is provided by
the analysis folder, inform your supervisor immediately for further action.

12.2.3. Breakage of sample container. Identify the sample and check for sample spare. If a spare is
found replace the broken sample, if not inform your supervisor immediately for further action.

12.2.4. Sample overflow due to excessive effervescence. Identify the sample and check for sample spare.
If a spare is found re-digest the sample, if none inform your supervisor immediately for further
action.
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12.2.5.

Breakage of digestate container or sample was spilled prior to dilution to final volume. Identify
the digestate. If it is a method blank or LCS, re-digest the whole analytical batch. If it is a sample,
re-digest the sample with a method blank and LCS. If re-extraction is not possible, inform your
supervisor for further action.

13.0 POLLUTION PREVENTION

14.0

15.0

13.1. All unused samples shall be endorsed to the Waste Disposal Unit (WDU) for proper disposal. No
samples shall be dumped in the laboratory sink.

13.2. All unused expired analytical standards shall be separated and properly identified prior to endorsing
them to the WDU for proper disposal.

WASTE MANAGEMENT

14.1. Collect all waste generated, i.e. acidic rinsate, filter papers, etc., into properly labeled waste containers
and properly turn them over to the waste disposal unit.

SUPPLEMENTARY NOTES

15.1. Definition of Terms

15.1.1.

15.1.2.

15.1.3.

15.1.4.
15.1.5.

15.1.6.
15.1.7.

Batch is a group of samples that are prepared and/or analyzed at the same time using the
same reagent lot.

15.1.1.1. Preparation batch is composed of one to 20 samples of the same matrix, a method
blank, a lab control sample and matrix spike/matrix spike duplicate.

15.1.1.2. Analytical batch is composed of prepared samples (extracts, digestates, or
concentrates), which are analyzed together as a group using an instrument in
conformance to the analytical requirement. An analytical batch can include
samples originating from various matrices, preparation batches, and can exceed 20
samples.

Calibration — is a determinant measured from a standard to obtain the correct value of an
instrument output.

Lab Control Sample (LCS) — is a target-analyte-free sample spiked with a verified known
amount of target analyte(s) or a reference material with a certified known value subjected to
the entire sample preparation and/or analytical process. LCS is analyzed to monitor the
accuracy of the analytical system.

Matrix — is a component or form of a sample.

Matrix Spike (MS) — is a sample spiked with a verified known amount of target analyte(s)
subjected to the entire sample preparation and/or analytical process. MS is analyzed to
monitor matrix effect on a method’s recovery efficiency.

Matrix Spike Duplicate (MSD) —is a replicate of MS analyzed to monitor precision or recovery.

Method Blank — is a target-analyte-free sample subjected to the entire sample preparation
and/or analytical to monitor contamination.
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15.1.8. Reagent Water — is purified water free from any target analyte or any other substance that
may interfere with the analytical process.

15.1.9. Sample — is a specimen received in the laboratory bearing a sample label traceable to the
accompanying COC. Samples collected in different containers having the same field sample
ID are considered the same and therefore labeled with the same lab sample ID unless
otherwise specified by the project.

15.1.10. Sub-sample — is an aliquot taken from a sample for analysis. Each sub-sample is uniquely
identified by the sample preparation ID.

15.1.11. Sample Duplicate — is a second sample aliquot of any sample (preferably the MS sample) to
check matrix homogeneity and precision of method in a given matrix.

15.2. Application of EMAX QC Procedures

15.2.1. The procedures and QC criteria specified in this SOP shall be applied to all projects when
performing acid digestion of soil, sludge, and sediment samples for metals analysis. In the
instance where there is a project or program specific requirement, the requirements given in
the project shall take precedence over this SOP.

15.3. Department of Defense (DoD) Projects

15.3.1. Samples from DoD sponsored projects shall follow the Quality Assurance Project Plan (QAPP),
Statement of Work (SOW) and/or client’s quality control directive. In the absence of QAPP,
the DoD Quality Systems Manual (QSM), latest update, shall be applied.

15.4. Department of Energy (DoE) Projects

15.4.1. Samples from DoE sponsored projects shall follow the Quality Assurance Project Plan (QAPP),
Statement of Work (SOW) and/or client’s quality control directive. In the absence of QAPP,
the DoE Quality Systems for Analytical Services (QSAS), latest update, shall be applied.

16.0 REFERENCES
16.1. USEPA SW846, Method 3050B
16.2. EMAX Quality Systems Manual, as updated

17.0 APPENDICES
17.1. Figures
17.1.1.  Figurel Acid Digestion Flow Diagram
17.2. Appendices

17.2.1. Appendix 1 Demonstration of Capability

17.2.2.  Appendix 2 Comparative Study of Modified 30508
17.3. Forms

17.3.1.  3050FS Digestion Log

17.3.2.  3050FC Volumetric Containers Calibration Log
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FIGURE 1: ACID DIGESTION FLOW DIAGRAM
Weigh 1-2g
sample

Add 0.5 mL of

YES > Spike Solutions #1
and #2 and 1 mL of

Spike Solution #3.

(o]

Y

Add 10-mL reagent H,0 and 5-mL conc. HCI.
Place on hot plate and reflux @ 90-95°C for
15-mins. Then allow cooling.

Add 10-ml conc. HNO; continue to reflux for
15-mins @ 90-95°C then allow cooling.

Add 10-ml 1:1(v/v). HNOjs continue to reflux
for 15-mins. Allow cooling.

Add 2-mL water and 3-mL H,0, swirl to mix.
Continue to add peroxide until a total volume
of 10-mL is added. Reflux for 15-mins then
allow cooling.

Add 5-mL conc. HCl and reflux for 15-mins.
Cool and dilute to 100-ml. Settle or centrifuge
or filter (if necessary) prior to analysis.

Metals analysis by ICP
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APPENDIX 1: DEMONSTRATION OF CAPABILITY
AMALYTICAL METHOD: SW 6010C
PREPARATION BATCH: IPEO175 Preparation Date: 5/6/2010
Extracted by: M. Mendoza
AMALYTICAL BATCH: D8EQO7 Analytical Run Date:  5/7/2010
Analyzed by: T. Hoang
Concentration (mg/Kg) True Ave, Ave, std. | RPD ACCEPTANCE
IDSEQO7025 | IDBEOO7026 | IDSBEQDT028 | IDBEDD7045 | Value Conc. Rec. Dev. (%) LIMITS Evaluation
IPEO17SL | IPEO17SC | IPEO17SY | IPEO17SX | (mg/Kg) | (me/Ke) | (%) (% Rec)
Aluminum 528 515 512 515 500 518 104 7.141 1.4 80 - 120 PASSED
Antimony 271 263 267 266 250 267 107| 3.304 1.2 80 - 120 PASSED
Arsenic 52.1 50.2 51.6 51.8 50 51.4 103| 0.842 1.6/ 80 - 120 PASSED
Barium 51.2 49.8 50 50.1 50 50.3 101| 0.629 1.3 80 - 120 PASSED
Beryllium 511 50 49.6 49.4 50 50 100| 0.759 1.5 80 - 120 PASSED
Boron 49.4 47.9 48.9 49.3 50 48.9 98| 0.685 1.4 80 - 120 PASSED
Cadmium 52.9 51.4 51.9 52.1 50 52.1 104| 0.624 1.2 80 - 120 PASSED
Calcium 5400 5250 5410 5490 5000 5390 108| 100.1 1.9/ 80 - 120 PASSED
Chromium 53.4 51.6 52.9 53.4 50 52.8 106 0.85 1.6 80 - 120 PASSED
Cobalt 51.7 50.3 50.8 51.4 50 51.1 102| 0.624 1.2 80 - 120 PASSED
Copper 52.4 50.5 52.6 53.6 50 52.3 105| 1.295 2.5 80 - 120 PASSED
Iron 524 507 517 519 500 517 103| 7.136 1.4 80 - 120 PASSED
Lead 51.2 49.7 50 50.3 50 50.3 101| 0.648 1.3 80 - 120 PASSED
Magnesium 5020 4970 4890 4830 5000 4930 99| 84.21 1.7 80 - 120 PASSED
Manganese 49.8 48.7 48.3 47.9 50 48.7 97| 0.818 1.7 80 - 120 PASSED
Molybdenum 55.7 54.1 54.3 54.5 50 54.7 109| 0.719 1.3 80 - 120 PASSED
Nickel 54.6 53.1 53.7 54.2 50 53.9 108| 0.648 1.2 80 - 120 PASSED
Potassium 5160 5040 5170 5230 5000 5150 103| 79.58 1.5 80 - 120 PASSED
Selenium 50.8 49.1 50.6 51 50 50.4 101| 0.866 1.7 80 - 120 PASSED
Silver 51.2 49.6 50.8 51.6 50 50.8 102| 0.864 1.7 80 - 120 PASSED
Sodium 5250 5130 5250 5320 5000 5240 105| 78.9 1.5 80 - 120 PASSED
Strontium 48.2 46.7 48.3 49.2 50 48.1 96| 1.036 2.2 80 - 120 PASSED
Thallium 54.2 52.6 52.6 52.6 50 53 106 0.8 1.5 80 - 120 PASSED
Tin 55.2 53.6 53.6 53.4 50 54 108| 0.839 1.6/ 80 - 120 PASSED
Titanium 52.3 51.2 511 50.8 50 51.4 103| 0.e56 1.3 80 - 120 PASSED
WVanadium 52.4 50.7 51.7 52 50 51.7 103| 0.726 1.4 80 - 120 PASSED
Zinc 57.5 55.5 56 56.4 50 56.4 113| 0.85 1.5 80 - 120 PASSED
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APPENDIX 2: COMPARATIVE STUDY OF MODIFIED 3050B
ANALYTICAL METHOD: SW 6010C
PREPARATION BATCH: IPG0525S - Modified Method 30508 Preparation Date: 7/27/2010
IPGO53S - Reference Method 30508 Extracted by: M. Mendoza
ANALYTICAL BATCH: DEGOD25 Analytical Run Date: 7/28/2010
QC STANDARD: 09G281-02 Analyzed by: T. Hoang
TRUE REFERENCE METHOD 30508 MODIFIED METHOD 30508
IS ACCEPTANCE |RECOVERY LIMITS| Concentration (mg/Kg) Recovery Concentration (mg/Kg) Recovery
compounp | (me/ve) | MM (N NN A
Aluminum 7320 4940 - 16400 67.5 - 224 135900 13800 190% 189% 12600 12600 172% 172%
Antimony 110 11.0 - 121 10.0 - 110 22.4 20.4 20% 19% 71.5 76.7 65% T0%
Arsenic 84.2 42.8 - 92.7 50.8 - 110 67.5 G6E.1 20% 281% 70.1 71.7 83% 835%
Barium 247 186 = 318 75.3 - 129 246 248 100% 100% 266 261 108% 106%
Beryllium 49.0 29.0 - 53.9 59.2 - 110 39.7 39.4 81% 80% 43.8 42.5 89% 87%
Boron 130 61.8 - 149 47.5 - 115 99.8 99.8 77% 77% 108 105 83% 81%
Cadmium 76.5 48.7 - 84,4 63.7 - 110 70.6 71.6 92% 94% 77.5 76.8 101% 100%
Calcium 10200 7860 - 12500 A 126 10400 11500 102% 113% 11200 11200 110% 110%
Chromium 116 74.8 - 140 64.5 - 121 108 108 93% 93% 117 119 101% 102%
Cobalt 64.6 47.2 - 79.7 73.1 - 123 64.5 64.2 100% 99% 70 69 108% 107%
Copper 143 99.7 - 166 69.7 - 116 134 135 94% 94% 143 144 100% 101%
Iran 23300 11300 - 36200 | 494 - 155 253400 24700 109% 106% 25500 25700 109% 110%
Lead 82.0 41.9 - 90.2 51.1 - 110 562.5 G63.6 76% 78% 66.4 66.2 81% 81%
Magnesium 7400 5300 - S060 716 - 122 7080 7140 96% 96% 73320 7330 99% 99%
Manganese 475 428 S 724 90.1 - 152 366 581 119% 122% G618 597 130% 126%
Molybdenum G6.1 8.0 - 72.7 54.5 - 110 55.4 53.9 84% 82% 63.5 62.8 96% 95%
MNickel 144 828.8 - 158 617 - 110 129 131 90% 91% 142 141 99% 98%
Potassium 3740 2360 - 4930 63.1 - 133 A080 3970 109% 106% 4110 3920 110% 105%
Selenium 189 97.2 - 208 514 - 110 151 155 80% 82% 157 162 83% 86%
Silver 40.6 21.2 - 446 52.2 - 110 33.3 34.7 82% 85% 35.3 35.9 87% 88%
Sodium 200 31.4 - 324 15.7 - 162 223 214 112% 107% 199 202 100% 101%
Strontium 135 88.1 - 162 65.32 - 120 121 118 90% 87% 128 125 95% 93%
Thallium 127 73.2 - 144 57.6 - 113 108 114 85% 90% 11a 110 91% 87%
Tin 250 39.5 - 275 15.8 - 110 72.1 73.5 29% 29% 85.3 86 34% 34%
Titanium 609 426 = 792 70.0 - 130 725 731 119% 120% 765 746 126% 122%
Vanadium G1.8 55.6 - 123 90.0 - 199 97.4 95.8 158% 155% 99.6 99.3 161% 161%
Zinc 208 145 = 270 69.7 - 130 227 228 109% 110% 258 244 124% 117%

* Note: Modified 30508 procedure is specified in EMAX-3050 Rev. 4
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3050FS: SAMPLE PREPARATION LOG
DIGESTION LOG Page 1
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3050FC: VOLUMETRIC CONTAINERS CALIBRATION LOG
VOLUMETRIC CONTAINER Poger 1
LEBCHA 1O RIES, NG, C‘_‘LIBR‘.&TIU_\_ Book # QC-VC-001
Container Size mL Lot Lo Ref. Mo.: QC-C-001-01-01
Cal. Points Balance Readings (g) Cal. Points Calzulated Results (ml)
EV{ml) EV
1 1
2 2
3 3
. Average
Calibration Solution Ol WATER 5D
Temperature( *C) Criteria (+)
Density #HNIA Upper Limit
Acceptance Criteria: Within [+) 2% of EV Lower Limit

Comments:  @-mi Ev

&-mi 2V
Calibrated Date: -mi 2
Checked by: Date: @-mi 2V
Container Size mL Lot Lot Ref. Mo.: QC-VC-001-01-02
Cal. Points Balance Readings (g) Cal. Points Calculated Results (ml)
EV(ml) EV
1 1
2 2
3 3
. Anerage
Calibration Solution DI WATER ED
Temperaturs("C) Criteria (+)
Density #HIA Upper Limit
Ageeplance Criteria: Within () | 2 of EW Lower Limit
Comments:  @-mi SV
@-mi 2
Calibrated Date: -mi S
Checked by: Date: i-mi SV
Container Size mL Lot Lof: Ref. Mo.: QGC-VC-001-01-03
Cal. Points Balance Readings (g) Cal. Points Calzulated Results (ml)
EV(ml) EV
1 1
2 2
3 3
. Anerage
Calibration Solution DI WATER ED
Temperaturs( °C) Criteria (+)
Density #MIA Upper Limit
Acceptance Criteria: Within (4] | 2% of EV Lower Limit
Comments:  @-mi v
@-mi =
Calibrated Date: @-mi 2
Checked by: Date: -mi S
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STANDARD OPERATING PROCEDURE

INDUCTIVE COUPLED PLASIMIA EMISSION SPECTROMETRIC METHOD
FOR TRACE METAL ANALYSES

EMAX-6010 Revision No. 7 Effective Date:  27-Oct-10
Mary Jane Mendoza /in[}f(,mgzﬁ/ Date:  J0: %10
Kenette Pimentel Date: (27 /&
QA Manager

Caspar Pang Date: 1@ @F 0D

Laboratory Director

Control Number: 6010-07-

1.0

2.0

SCOPE AND APPLICATION

1.1.  This procedure is applicable for trace metal

quantitative analyses of drinking water, wastewater,

1.2.
1.3,

groundwater, aqueous, extract, soil, sludge, and sediment samples using the Inductively Coupled Plasma-
Atomic Emission Spectroscopy (ICP-AES) method. All matrices require proper sample preparation prior to
analysis.

The elements and their corresponding wavelengths are listed in Table 1.

This SOP is an adaptation of the SW846 Method 6010B.

SUMMARY OF METHOD

2.1,

2.2.

2.3.

MAX )
e me. 1835 W, 205th Street, Torrance, CA 90501

Inductively coupled plasma atomic emission spectroscopy (ICP-AES) is employed to determine individual
elements through their respective atomic or energy emission at different wavelengths. Samples are
nebulized and the generated aerosol is carried through the center of the plasma torch, where the metals
atoms are excited into high electronic states. Atomic and ionic line emission spectra characteristics of the
particular metals are produced when the electron decays back to the lower energy levels. The emission is
dispersed by a grating spectrometer and the intensities of the specific lines are monitored simultanecusly by
photomultiplier tubes. The photocurrent produced by the photomultiplier tube will increase in direct
proportion to the concentration of the element in the sample within the linear range of a specific emission
line. The photocurrent is processed by a computer system and related to concentration through a
calibration procedure. The calibration procedure is made on the assumption that the instrumental response
is linear with concentration within the dynamic range.

Calibration is performed by standardizing the instrument with a blank that is matrix matched to the digestate
and two point standard. The calibration curve is verified by another standard from a different source before
any sample is analyzed. The intensity of emission of each element is measured and compared to a calibration
curve for each element concentration versus intensity.

Interference

2.3.1. Physical Interference. Contamination might be introduced by the memory effect of metals during
previous analysis (carry over) adhering to the walls of the pumping system and the nebulization
chamber. Adequate rinsing of at least 125 seconds using matrix acid blank (refer to Section 9.2)

shall be performed between sample analyses to minimize system contamination.

2.3.2. Chemical Interference. Matrix matching between digestates and all standard and samples

dilution is used in sample analysis to eliminate/minimize chemical interference.

Tel: (310) 618-8889  Fax: (310) 618-0818
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2.3.3. Spectral Interference. Both off-peak (background) and on-peak (inter-element correction

3.0

4.0

5.0

6.0

coefficients) interference corrections are applied for all affected elements to take care of spectral
interference. Refer to Section 10.3.4.

DETECTION LIMITS

3.1. Detection Limit (DL), Limit of Detection (LOD) & Limit of Quantitation (LOQ)
3.1.1. Refer to EMAX-QAO04 for generation, validation and verification for DL, LOD and LOQ.

3.1.2. Established limits are shown in Table 7.

DYNAMIC RANGE

4.1. The upper limit of the linear dynamic range (LDR) is established for each analyte by determining the
signal responses from three to five diff. conc. the range, one of which is rear the upper limit of the
range.

4.2. Verify the upper limit of the LDR every six months or when there is a significant change in the
instrument signal.

SAMPLE HOLDING TIME AND PRESERVATION

5.1.  Water Samples
5.1.1. Water samples are collected in polyethylene or glass bottles.

5.1.2. For total recoverable metal analysis, the sample is preserved at the time of collection to pH < 2
with nitric acid.

5.1.3. For dissolved metal analysis, the sample is filtered through a 0.45 pum filter at the time of
collection and preserved to pH < 2. Samples requested to be properly preserved in the lab shall
observe at least 24 hours from the time preservative is added before sample digestion.

5.1.4. Samples shall be stored in the same condition as received unless specified in the project
requirement.

5.2.  Soil Samples
5.2.1. Soil samples are collected in glass jars or brass tubes.
5.2.2. Soil samples are stored at < 6°C until analysis.

5.3. Holding Time

5.3.1. All samples must be analyzed within 180 days from the collection date.
ASSOCIATED SOPs
6.1. EMAX-QCO01 - Quality Control for Chemicals

6.2. EMAX-QCO02 - Analytical Standard Preparation
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6.3. EMAX-QA04 - IDL/MDL/LOQ

6.4. EMAX-QCO07 - Glassware Cleaning

6.5. EMAX-QAO08 - Corrective Action

6.6. EMAX-SM04 - Analytical and QC Labeling

6.7. EMAX-3005 - Acid Digestion, Total Recoverable or Dissolved Metals

6.8. EMAX-3010 - Acid Digestion, Total Metals (Aqueous)

6.9. EMAX-3050 - Acid Digestion, Total Metals (Solids)

7.0  SAFETY

7.1.  Read all MSDS of chemicals listed in this SOP.

7.2.  During operation or maintenance of the instrument take the following precautions:
e Close the instruments hoods and panels prior to operation.
e Check the exhaust system for a positive extraction at the exhaust duct.
e Handle the solvents correctly.
e  Check the drain vessels frequently.
e  Make sure that the argon tank is chained.
e Wait for the instrument interface region to cool down prior to instrument maintenance.
e  Observe all cautions and warnings stipulated in the Thermo iCAP 6000.

7.3. Treat all reagents, standards, and samples as potential hazards. Observe the standard laboratory safety
procedures. Wear protective gear, i.e., lab coat, safety glasses, gloves, at all times when performing this
procedure. Observe all chemical hygiene procedures as mentioned in the Chemical Hygiene Plan.

7.4. Place all wastes generated during analytical process in the waste containers. Endorse these wastes to waste
disposal section for proper disposal.

7.5. Place all wastes generated during digestion, i.e., filter papers, paper towels, etc., and/or any solid
material contaminated with acid, in the wastes containers under the fume hoods. Label these wastes
acidic wastes and give to the waste management unit for proper disposal. DO NOT DISPOSE ACIDIC
WASTE IN THE TRASH CAN.

7.6. Label all acidic rinsate (pH<2) acidic water and give to the waste management unit for proper disposal.
DO NOT DISPOSE ACID WASTE IN THE SINK.

7.7.  If for any reason, solvent and/or other reagents get in contact with the skin or any other part of the body,
rinse the affected body part thoroughly with tap water. If irritations persist, inform your supervisor
immediately so that proper action can be taken.

8.0 INSTRUMENTS, CHEMICALS AND REAGENTS

8.1.

Instruments and Supplies
8.1.1. ICP: ID8 — Thermo Electron iCAP 6500 Duo
8.1.2. Autosampler: CETAC ASX-520

UNCONTROLLEDWHEN PRINTED



TOC

Page 4 of 35
STANDARD OPERATING PROCEDURE
INDUCTIVE COUPLED PLASMA EMISSION SPECTROMETRIC METHOD
FOR TRACE METAL ANALYSES
SOP No.: EMAX-6010 Revision No. 7 Effective Date: 27-Oct-10
8.1.3. Computer: IBM Compatible
8.1.4. RF Generator: Thermo Electron solid state
8.1.5. Data Acquisition: Thermo iTEVA version 2.3.0.56
8.1.6. Autosampler rack(s): 12x5 positions
8.1.7. Culture tubes: 17x100mm, polypropylene
8.1.8. Volumetric Flask: 100, 250, 500, 1000 ml
8.1.9. Micropipettes: 100, 1000, 5000, 10000 pi
8.1.10.  Pipette Tips: 200, 1000, 5000, 10000 pl
8.1.11. Polyethylene bottles: 125, 250, 500, 1000 ml
8.1.12. Liquid argon
8.1.13. Liquid nitrogen
8.2.  Chemicals and Reagents
8.2.1. DI water, ASTM Type |l or equivalent
8.2.2. Nitric Acid, Trace high purity grade, concentrated
8.2.3. Hydrochloric acid, Trace high purity grade, concentrated
9.0 STANDARDS
9.1.  Stock Standard
9.1.1. The stock standards are purchased as certified single element solutions in 1000 mg/L and 10,000
mg/L or as custom-made certified mixed stock solutions in various concentrations.
9.1.2. Purchase custom-made certified mixed stock standard solutions, preferably as suggested in Table
2. Other concentrations or mixes may be purchased where analyte stability is established.
9.1.3. Detailed procedure of standard preparation and labeling is described in EMAX-QC02 and EMAX-
SMO04, respectively.
9.2.  Matrix Acid Blank (S0)
9.2.1. The matrix acid blank is used for dilutions of the standards and, digestates, if necessary.
9.2.2. Prepare this solution by mixing 6% by volume nitric acid and 10% by volume hydrochloric acid in
reagent water. Transfer into a clean HDPE bottle and identify the solution as S,.
9.3. Initial Calibration Standard (ICAL)
9.3.1. Prepare the ICAL standards to a final volume of 1 liter using S, for dilution as suggested in Table 3.
9.4. Initial Calibration Verification (ICV)
9.4.1. From a secondary source standard, prepare ICV standard to a final volume of 100 ml using S, for
dilution, as suggested in Table 4.
9.5.  Continuing Calibration Verification (CCV)
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9.5.1. Using the ICAL standard source, prepare CCV standard to a final volume of 1 liter using Sy for
dilution, as suggested in Table 5.
9.6. Interference Check Standard, Primary Interferents A (ICSA) and Analytes B (ICSAB)
9.6.1. Prepare ICSA and ICSAB Standards to a final volume of 1 liter using S, for dilution, as suggested in
Table 6.
9.7.  Application of Analytical Standards
9.7.1. All standard concentrations described in Section 9 are typical concentrations. Other standard
concentrations may be used as necessary in consideration of project requirements and/or for
conformance purposes. Where changes are made, apply the same Method QC requirements
and/or project requirements to validate acceptability.
10.0 PROCEDURES
10.1. Sample Preparation
10.1.1. For aqueous samples to be analyzed for total recoverable metals and/or dissolved metals, refer to
EMAX-3005.
10.1.2. For agueous samples to be analyzed for total and dissolved metals, refer to EMAX-3010.
10.1.3. For solid samples to be analyzed for total metals, refer to EMAX-3050.
10.2. Instrument Parameters
10.2.1.  Thermo ICAP 6500 Duo (ID8)
e RFPower: 1150 W
e  Pump Rate: 45 RPM
e Auxillary Gas Flow : 0.5 L/min
e Nebulizer Gas Flow : 0.55 L/min
e Coolant Gas Flow : 14
e  Purge Gas Flow : Normal
e No.Lines: 33
e Analysis Time: 5 minutes
e No. of Replicates: 3
e Internal Standard: Scandium, 5 mg/L
10.3. Calibration

10.3.1. Instrument Set-Up
10.3.1.1. Set up ID8 to proper operating parameters. Refer to Section 10.2.1.

10.3.1.2. Ignite the plasma and allow the instrument to become thermally stable at least 30
mins.

UNCONTROLLEDWHEN PRINTED



TOC Page 6 of 35
STANDARD OPERATING PROCEDURE
INDUCTIVE COUPLED PLASMA EMISSION SPECTROMETRIC METHOD
FOR TRACE METAL ANALYSES
SOP No.: EMAX-6010 Revision No. 7 Effective Date: 27-0Oct-10
10.3.1.3. Check the peristaltic pump to deliver a steady flow.
10.3.2. Initial Calibration
10.3.2.1. Set the system to flush with the matrix acid blank between each analysis run for a
minimum of 125 seconds.
10.3.2.2. Run the calibration standards as described in Section 10.4. Refer to Appendix 1 for
acceptance criteria.
10.3.3. Determination of Inter-Element Correction Factor (IEC)
10.3.3.1. Analyze a single element standard using the concentration of the high point in the
ICAL.
10.3.3.2. Calculate the IEC factor by dividing the apparent target analyte concentration to the
actual concentration of the interference check solution found in the analysis.
10.3.3.3. If the IEC factor is greater than % LOQ, update the IEC factor. Otherwise, retain the old
IEC.
10.3.3.4. Follow the same procedure for uncommon elements that may contribute spectral
interference.
10.3.3.5. Perform IEC determination:
e  every six months; OR
e when major instrumentation maintenance is performed (e.g., cleanup/changes of
torch, nebulizer, injector, or plasma conditions); OR
e whenever the non-spiked analytes in the ICSA is more than the required level per
project specific requirement.
10.3.3.6. When new IEC factor is being used, document the change in the analytical run log.
10.3.3.7. Keep a record of the IEC calculations and IEC Factors for easy reference.
10.3.4. Establishing Instrument Detection Limit (IDL)
10.3.4.1. Analyze a minimum of seven consecutive method blanks.
10.3.4.2. Repeat the process within three non-consecutive days.
10.3.4.3. Calculate the standard deviation of each run.
10.3.4.4. The average of the standard deviation of the three runs determines the IDL for each
analyte.
10.3.5.  Verifying Linear Dynamic Range (LDR)
10.3.5.1. Verify the LDR by preparing a standard at the upper limit of the LDR. Analyze and
guantitate against the normal calibration curve. Percent recovery must be within =
10% of the expected value. If non-compliant determine the probable cause. Refer to
Section 12 for corrective action.
10.3.5.2. At a minimum perform LDR verification every six months.
10.4. Analysis
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10.4.1. Analytical Sequence.

10.4.1.1. Input the analytical sequence into the instrument using data acquisition software.
Refer to Table 8.

10.4.1.2. Set QC limits on QC samples for easy verification while analytical samples are on the
run.

10.4.1.3. Using the analytical sequence, arrange the standards and the digestates to be
analyzed chronologically using So.

10.4.1.4. Transfer about 5 mL of its content into autosampler tubes placing them on the
autosampler rack in the same order as the analytical sequence.

10.4.1.5. Dilution Test sample is prepared at 5 times dilution. Seal the tube with parafilm and
invert the tube several times to ensure adequate mixing.

10.4.1.6. Prepare a Post Digestion Spike test sample. Using the unspiked sample digestate
(preferably the QC sample), add MS standard to maintain the same spike level as the
MS sample digestate.

10.4.1.7. Add 0.025 mL of 1000 mg/L Sc internal standard into each sample.
10.4.1.8. Set the prepared analytical samples into the autosampler and start the analytical run.
10.4.2.  Sample Result Evaluation
10.4.2.1. Check QC parameters as soon as data is available.
. Check the initial calibration verification (ICV and ICB) against Appendix 1.

° Check MB, LCS against Appendix 1. Perform specified corrective action if
necessary.

. Check the MS, duplicate sample, serial dilution and post digestion spike results.
If matrix interference is indicated, dilute the sample and re-analyzed.

. Check intensity of internal standard on each sample. Intensities should be
between 50-150%.

. If any of the above checkpoints is non-compliant, perform the specified
corrective action in /Appendix 1. If results indicate digestion problem, fill-up
an NCR and order re-digestion for the affected sample(s). If unresolved,
consult the Supervisor for further action.

10.4.2.2. Check the sample rack to ensure that the autosampler did not skip any sample.

10.4.2.3. Check concentration of target analytes. If the response exceeds LDR, dilute and
reanalyze the sample at a concentration within the LDR.

10.4.2.4. Check other QC requirements like ICSA, ICSAB, CCV, CCB against Appendix 1.
10.5. Calculations

10.5.1.  The computer software is designed to calculate the concentrations in the digestates, based on
the assumption that the initial calibration is linear through the origin. Thus, for aqueous samples,
the computer-produced results represent the concentration of the sample.
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10.5.2. For water samples, if the initial sample taken was V,, different from 100 ml, then calculate the
concentration using the following equation:

v
c =c|-2|DF Eq-10.6.2

S TRYA

S

where:

C, - concentration in the sample, mg/L
C. - concentration in the digestate, mg/L
Vi - volume of sample taken, ml

V. -volume of digestate, m|

DF - dilution factor

10.5.3. For solids, use the following equation to calculate the concentration.

c —c|-&|—1 | Eq-10.6.3
S Iw 100-%H O
S 2
where:
C, —concentration in the sample, mg/Kg
C; —concentration in the digestate (computer generated), mg/Kg
W —sample amount taken, g
V., —volume of digestate, ml
%H,0 — percent moisture of the sample
DF —dilution factor

10.5.4.  Calculate the percent recovery (%R)

Cc,-C

% Recovery = *100 Eqg-10.6.4

where:

G —concentration found

C  —concentration of sample
C, —concentration of spike

10.5.5. Relative Percent Difference (%RPD)

RPD = Mxloo Eq-10.6.5

C,+C,
2

where:

RPD — Relative Percent Difference

C; —Measured concentration of the first sample aliquot

C, —Measured concentration of the second sample aliquot

10.6. Report Generation

10.6.1. Print the summary of the analytical run, perform a data transfer into a disk, and convert the
instrument electronic output file into an ASCII file format.

10.6.2.  Run the ICAPCHK.exe program for calibration check.
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10.6.3.
requirements.

10.6.4.

Identify samples that need to be re-analyzed, if any, and report all samples that met the analytical

Generate the report using the following in-house reporting program:

Executable Files

Required Support Files

Output

WDBX.exe

Login File (requires network),
project.pln, seq_name.sq,
seq_name.ckv, seq_name.out

Method.txt [this file integrates the
login sample information and the
analytical sample information]

IF1VX.exe

method.txt, method.met,
method.crf, project.pln, project
code.txt, qcell.txt

Sample Results (Form1)

IQCVX.exe

method.txt, method.crf, method.qc,
project.pln, project code.txt,
gcell.txt

QC Summary for LCS and MS
(Form 3)

QCX.exe

method.txt, method.crf, method.qc,
project.pln, gcell.txt

Summary for Dilution Test (Form 3)

LABCHRNX.exe

method.txt

Lab Chronicle

CN2.exe

Login File, method.txt, Form 1,
Form 3

Case Narrative

10.6.5.

form generated and re-analyses.

e Sample Results

Arrange the analysis package in sequence as detailed below. Attach all raw data to every

10.6.6.

e LCSSummary

e MS Summary

e Duplicate Summary
e CCV Summary

e |[CV Summary

e |CAL Summary

Generate the case narrative using CN2.exe.

10.7. Data Review

10.7.1.

Perform a 100% data review in accordance to EMAX-DMO01 and the PSR.

e  Review the ICAPCHK.exe output file to ensure that it agrees with the instrument output.
Check Project Specific Requirement (PSR) or Appendix 1 for acceptance criteria.

e Check frequency of calibration verification. Verify results to be within acceptance limits.

e Check of target analytes concentration to be within linear range.

! X — latest program version

UNCONTROLLEDWHEN PRINTED



TOC

Page 10 of 35
STANDARD OPERATING PROCEDURE

INDUCTIVE COUPLED PLASMA EMISSION SPECTROMETRIC METHOD
FOR TRACE METAL ANALYSES

SOP No.: EMAX-6010 Revision No. 7 Effective Date: 27-0Oct-10
e Verify interference, check results to be within acceptance limits.
10.7.2. Review the case narrative and edit as necessary to reflect essential issues not captured by the
case narrative generator program.
10.7.3. If any of the above checkpoints is non-compliant, re-analysis required.
10.8. Preventive Maintenance

10.8.1.
10.8.2.

10.8.3.

Refer to Form 6010FM for daily routine maintenance check points.

Record instrument maintenance performed in the instrument maintenance log. Initial the
column corresponding to the date when the instrument was back to control.

Instruments should receive routine preventive maintenance and recorded in instrument-
specific maintenance logs. Routine maintenance ensures that all equipment is operating
under optimum conditions, thus reducing the possibility of instrument malfunction and
consequently affecting data quality. The table below is a list of preventive maintenance
activities that are essential to consider in performing this SOP.

Maintenance Description Frequency
Activity
Autosampler Inspect and clean injection line. Check autosampler Daily prior to
response. analysis
Verification Check instrument parameters to ensure normal Daily prior to
operating conditions. analysis

Change tubings as necessary
Check instrument performance (e.g., ICV/ICB)

Documentation Record maintenance in instrument service logs Daily prior to
analysis

System Cleaning Remove covers and clean dust from fans and vent covers | Every 6 months or as
necessary

Inspection Perform general inspection of the complete system Once a year

11.0 QUALITY CONTROL

11.1. Sample Preparation QC

11.2.

11.1.1. A preparative batch consists of 20 or fewer samples of the same matrix that are prepared for
analysis simultaneously or sequentially, using the same lots of all reagents.

11.1.2. Every preparative batch shall have at least one method blank, one LCS and a set of MS/MSD
unless otherwise specified by the project. These QC samples shall be digested together with the
field samples.

11.1.3. All reagents shall be subjected to QC check prior to use. Refer to EMAX-QCO1.

Sample Analysis QC

11.2.1. Every analytical run shall be preceded with an initial calibration and initial calibration verification
(ICV). Obtain the ICV standard from a different source from that of the initial calibration. Analyze
an instrument calibration blank (ICB) after the ICV. No further analysis shall be valid unless
acceptance criteria are met.

11.2.2.  Verify inter-element and background correction factors with ICSA and ICSAB standards after ICB.

11.2.3.  Verify calibration with continuing calibration verification (CCV) standard and continuing

calibration blank (CCB) after every ten samples and at the end of the analytical run.
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11.2.4. Analyze matrix QC samples, MS/MSD/Dilution Test & Post Digestion spike.

11.2.5. If MS/MSD failed, evaluate Dilution Test for analytes detected ~10x LOQ, evaluate post digestion
spike result for ND analytes.

11.2.6. Refer to Appendix 1 for acceptance criteria.

11.3. Method QC

11.3.1. Detection Limit, LOD & LOQ must be established before the analytical procedure can be used.

11.3.2.  Method proficiency must be established before the analytical procedure can be used.

11.3.3. All analysts conducting this analysis must have established demonstration of capability.

11.3.4. Verify LDR every six months or whenever there is a significant change in instrument response.
The analytically determined concentration of this standard must be within 10% of the expected
value.

11.3.5. Perform Limit of Detection Verification (LODV) and Limit of Quantitation Verification (LOQV)
quarterly.

11.3.6. Perform Inter-Element Corrections (IEC) verifications every six months or whenever there is a
significant instrument change.

11.3.7. Perform Instrument Detection Limit (IDL) quarterly.

12.0 CORRECTIVE ACTION

12.1.
12.2.

12.3.

Quiality control procedures and corresponding corrective actions are summarized in Appendix 1.

If correlation coefficient (R) of ICAL is non-compliant, consider the following suggestions to help you correct
the problem:

e Check the calibration points for possible presence of out-lier. If out-lier is present, prepare a fresh
standard and repeat the calibration.

e  Check the connections and make sure that they are air-tight. Perform maintenance as needed.

>

>
>
>

Presence of bubbles is indicative of poor connection between the sipper and the nebulizer.
Poor precision or inability to light the plasma is a symptom of a poor drain tube connection
Poor precision and carry-over problem are indicative of a dirty spray chamber.

Relative increase in the sensitivity ratio of the higher/lower atomic number elements are indicative
of stretched pump tubing. The sample flow rate decreases as the tubing stretches.

e Check the argon gas flow. Lost of signal is indicative of low or no argon gas flow.

e  Poor precision and a gradual loss of signal is indicative of “salting-out” in the nebulizer and/or spray
chamber due to samples with high dissolved or suspended solids. This problem will necessitate
nebulizer and spray chamber cleaning.

e [f the problem persists, inform the Supervisor.

When ICV is non-compliant consider the following options to correct the problem prior to recalibration:

e  Check the gas flow if it is conforming to the instrument parameter setting and correct, if necessary.
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e  Check the pump tubings and replace, if necessary.

e  Check the nebulizer for clogs and clean, if necessary.

e  Prepare new standards and re-calibrate.

12.4.  When ICB/CCB is non-compliant, consider the following suggestions to correct the problem:

e  Replace the instrument blank (SO) with a fresh reagent water and re-analyze the blank.

e If problem persists, check the pump tubings and the nebulizer for clogs and perform maintenance as
necessary.

12.5. When CCV is non-compliant, consider the following suggestions to correct the problem:

° Check the connections prior to re-running the ICAL.

° Prepare a new standard and repeat the ICAL.

12.6. When Method Blank (MB) is non-compliant, consider the following suggestions to correct the problem:

e  Check if the associated samples detected the same analytes as detected in the MB.

o If analytes detected on the MB is not detected in the associated samples, report the results and flag the
analytes detected on the MB as required by the project.

e If similar analytes are detected at concentration levels greater than 10X the detection limits, refer the
issue to the PM. If the result is not reportable, check the source of contamination, correct the problem
and re-digest all associated samples.

e Prepare and analyze a reagent blank to contain the same acid strength as the digested method blank. If
contamination exists, check the reagent to identify where the contamination is coming from. Use new
reagents as necessary and re-digest/re-analyze all associated samples.

12.7. IF LCS is non-compliant, consider the following suggestions to correct the problem:

e If result is bias-high, check the LCS standard by analyzing at the spike level.

If the LCS Check is within 80-120% of the expected value, check the calibration of the micropipette use
for spiking. Re-digest and re-analyze the LCS and the associated samples.

If the LCS check is not within 80-120%, prepare a fresh LCS standard, re-digest and re-analyze LCS and
the associated samples.

e Common Problems with Ag, Ba, Pb, and Cr, indicating stock standard degradation are as follows:

Low Silver (Ag) recovery is indicative of chloride contamination causing AgCl precipitation.
Low Arsenic (As) recovery is indicative of loss during sample preparation as volatile oxides (AsOs) or
precipitation as AsCl;
Low Barium (Ba) recovery is indicative of SO, or CrO, contamination. Barium will form precipitates with
HF and H2504.
High Lead (Pb) recovery is indicative of environmental contamination.

12.8. When MS/MSD is non-compliant verify spike concentrations. If samples are not properly spiked, re-digest

and re-analyze. If samples were properly spiked, evaluate post spike and dilution test:

e [f parent sample result is “ND”, evaluate post spike.
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e If parent sample result is high (i.e., 4x of spike concentration) and post spike failed, evaluate dilution
test.

e [fresults are indicative of matrix interference, discuss in the case narrative.
12.9. When LDR verification is non-compliant consider the following suggestions to correct the problem.

e If all results are bias low or bias high it is indicative of standard preparation error. Prepare a fresh LDR
check standard and re-analyze.

e  Check the bracketing calibration verifications. If results are indicative of instrument contamination refer
to MB refer to ICB/CCB corrective action. If results are indicative of unsuccessful/borderline recovery,
refer to ICV/CCV corrective action.

e  Check the non-compliant analyte(s) and rule out probable IEC factors. If interfering analyte is a suspect,
perform IEC as describe in 10.3.3.

12.10. A Non-Conformance Report (NCR) is required when the following circumstances occur:

12.10.1. Corrective action needs the assistance of the Project Manager, e.g. sample passed the holding
time, insufficient amount of sample, etc.

12.10.2. Corrective action prescribed in the IQC Summary does not correct the problem.
12.10.3. Refer to EMAX-QAO08 for details of completing an NCR.

12.11. For other problems encountered, inform the supervisor immediately for further instruction.

13.0 POLLUTION PREVENTION

13.1. Unused samples, digestates and instrument wastes are very acidic and are very corrosive. Endorse the
waste to the Waste Management Unit for proper treatment or disposal.

14.0 WASTE MANAGEMENT

14.1. Endorse all unused samples, expired analytical standards and other waste generated during the
analytical process to WDU shall be disposed in accordance to EMAX-SMO03.

15.0 SUPPLEMENTARY NOTES

15.1. Definition of Terms

15.1.1.  Batch —is a group of samples that are prepared and/or analyzed at the same time using the
same lot of reagents.

15.1.1.1. Preparation batch is composed of one to 20 samples of the same matrix, a method
blank, a lab control sample and matrix spike/matrix spike duplicate.

15.1.1.2. Analytical batch is compose of prepared samples (extracts, digestates, or
concentrates), which are analyzed together as a group using an instrument in
conformance to the analytical requirement. An analytical batch can include
samples originating from various matrices, preparation batches, and can exceed 20
samples.
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15.1.2.  Calibration — is defined as an instrument response per unit measure. It is an experimental
value by measuring the response of an instrument per unit target analyte under the method
specific condition. A determinant measured from a standard to obtain the correct value of an
instrument output.

15.1.3. Instrument Method —is a file generated to contain the instrument calibration and instrument
parameter settings for a particular analysis.

15.1.4.  Instrument Blank — is a target-analyte-free solvent subjected to the entire analytical process
to establish zero baseline or background value.

15.1.5. Lab Control Sample (LCS) — is a target-analyte-free sample spiked with a verified known
amount of target analyte(s) or a reference material with a certified known value subjected to
the entire sample preparation and/or analytical process. LCS is analyze to monitor the
accuracy of the analytical system.

15.1.6.  Matrix — is a physical state of a sample. Most of environmental samples are classified as
water, soil or air.

15.1.7.  Matrix Spike (MS) — is a sample spiked with a verified known amount of target analyte(s)
subjected to the entire sample preparation and/or analytical process. MS is analyzed to
monitor matrix effect on a method’s recovery efficiency.

15.1.8.  Matrix Spike Duplicate (MSD) —is a replicate of MS analyzed to monitor precision or recovery.

15.1.9. Method Blank — is a target-analyte-free sample subjected to the entire sample preparation
and/or analytical procedure to monitor contamination.

15.1.10. Sample — is a specimen received in the laboratory bearing a sample label traceable to the
accompanying COC. Samples collected in different containers having the same field sample ID
are considered the same and therefore labeled with the same lab sample ID unless otherwise
specified by the project.

15.1.11. Sample Duplicate — is a replicate of a sub-sample taken from one sample, prepared and
analyzed within the same preparation batch.

15.1.12. Sub-sample — is an aliquot taken from a sample for analysis. Each sub-sample is uniquely
identified by the sample preparation ID.

15.2. Application of QC Procedures

15.2.1. The procedures and QC criteria summarized in this SOP shall be applied to all projects when
performing Metals Analysis by ICP unless otherwise other directive is specified by the project
requirements.

15.3. Department of Defense (DoD) Projects

15.3.1.  Samples from DoD sponsored projects shall follow the Quality Assurance Project Plan (QAPP),
Statement of Work (SOW) and/or client’s quality control directive. In the absence of QAPP, the
DoD Quality Systems Manual (QSM), latest update, shall be applied.

15.4. Department of Energy (DoE) Projects

15.4.1.  Samples from DoE sponsored projects shall follow the Quality Assurance Project Plan (QAPP),
Statement of Work (SOW) and/or client’s quality control directive. In the absence of QAPP, the
DoE Quality Systems for Analytical Services (QSAS), latest update, shall be applied.
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ELEMENT SYMBOL WAVELENGTH
Aluminum Al 308.215
Antimony Sb 206.833
Arsenic As 189.042
Barium Ba 493.403
Beryllium Be 313.042
Boron B 249.773
Cadmium Cd 226.502
Calcium Ca 317.933
Chromium Cr 267.716
Cobalt Co 228.616
Copper Cu 324.754
Iron Fe 271.441
Lead Pb 220.353
Lithium Li 670.784
Magnesium Mg 279.079
Manganese Mn 257.610
Molybdenum Mo 202.030
Nickel Ni 231.604
Potassium K 766.490
Selenium Se 196.090
Silver Ag 328.068
Sodium Na 589.592
Strontium Sr 421.552
Thallium Tl 190.856
Tin Sn 189.989
Titanium Ti 334.941
Uranium U 409.014
Vanadium 292.402
Zinc Zn 206.200
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Table 2: CERTIFIED STOCK STANDARD SOLUTIONS
SOURCE STANDARD ELEMENTS CONC. (mg/L) MATRIX
Accu Standard EMAX-6010C-1 Be, Cd, Pb, Mn 1000 2-5% HNO3 with trace of HF
Accu Standard EMAX-6010C-2 Ba, Cu, V 1000 2-5% HNO3 with trace of HF
Co 200
Accu Standard EMAX-6010C-3 B, Mo 1000 2-5% HNO3 with trace of HF
Accu Standard EMAX-6010C-4 Cr, Ni 1000 2-5% HNO3 with trace of HF
Ca, K 5000
Accu Standard EMAX-6010C-5 Sb, Tl 1000 2-5% HNO3 with trace of HF
Accu Standard EMAX-6010C-6 Li, Ag, Sr, Sn, Ti 1000 2-5% HNO3 with trace of HF
Accu Standard EMAX-6010C-6A As, Se 1000 2-5% HNO3 with trace of HF
Accu Standard EMAX-6010C-MRL Al, Mg 200 2-5% HNO3 with trace of HF
Sb 50
As, Cr, Cu, Se, Ag, T, V,
Ni, Zn, Co, Mo 10
Ba, Cd, Mn 5
Be 4
B, Fe 100
Ca, Na 500
Pb 3
K 1000
Accu Standard EMAX-6010C-CCV Sb, V 150 2-5% HNO3 with trace of HF
As, Co, Se 100
Ba, Cd 200
Be, B, Cr, Cu, Mn, Mo, Ni,
TI, Zn, Pb 250
Mg, Na, K 6000
Li, Ag, Sr, Sn, Ti 50
CPI EMAX-6010C-ICV Sb, v 150 2-5% HNO3 with trace of HF
As, Co, Se 100
Ba, Cd 200
Be, B, Cr, Cu, Mn, Mo, Ni,
TI, Zn, Pb 250
Mg, Na, K 6000
Li, Ag, Sr, Sn, Ti 50
Accu Standard EMAX-6010C-ICSA Al 4000 2-5% HNO3 with trace of HF
Ca 5000
Fe, Mg 2000
Accu Standard EMAX-6010C-ICSAB 22 :Z, %’S:?’Tt"zl\:o’ NG 100 2-5% HNO3 with trace of HF
Ba, Be, B, Cr, Co, Cu, Mn,
Sr,V >0
Na, K 7500
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Table 3: INITIAL CALIBRATION STANDARDS PREPARATION
Sts;:lrd Vendor Standard Source Analytes ((r::;/CL') A:i:i;)t FIT:gC/T_;]C-
SO Reagent Water So 0 1000 0
S20 Accu Standard EMAX-6010C-1 Be, Cd, Pb, Mn 1000 1 1
S21 Accu Standard EMAX-6010C-1 Be, Cd, Pb, Mn 1000 10 10
S22 Accu Standard EMAX-6010C-2 Ba, Cu, V 1000 1 1
Co 200 0.2
Accu Standard Single Analyte Fe 10000 1 10
S23 Accu Standard EMAX-6010C-2 Ba, Cu,V 1000 10 10
Co 200 2
Accu Standard Single Standard Fe 10000 40 400
S24 Accu Standard EMAX-6010C-3 B, Mo 1000 1 1
Accu Standard Single Standard Na 10000 5 50
S25 Accu Standard EMAX-6010C-3 B, Mo 1000 10 10
Accu Standard Single Standard Na 10000 30 300
S26 Accu Standard EMAX-6010C-4 Cr, Ni 1000 1 1
Ca, K 5000 50
Accu Standard Single Standard Al 10000 1 10
S27 Accu Standard EMAX-6010C-4 Cr, Ni 1000 10 10
Ca, K 5000 500
Accu Standard Single Standard Al 10000 40 400
S28 Accu Standard EMAX-6010C-5 Sb, Tl 1000 1 1
Accu Standard Single Standard Mg 10000 5 50
S29 Accu Standard EMAX-6010C-5 Sb, Tl 1000 10 10
Accu Standard Single Standard Mg 10000 20 200
S30 Accu Standard EMAX-6010C-6 Li, Ag, Sr, Sn, Ti 100 2 0.2
Accu Standard EMAX-6010C-6A As, Se 100 5 0.5
Accu Standard Single Standard Zn 1000 1 1
S31 Accu Standard EMAX-6010C-6 Li, Ag, Sr, Sn, Ti 100 10 1
Accu Standard EMAX-6010C-6A As, Se 100 20 2
Accu Standard Single Standard Zn 1000 10 10
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Concentration (mg/L)

Element S0 ICAL Pt. 1 ICAP Pt. 2
Al 0 10 400
Sh 0 1 10
As 0 0.5 2
Ba 0 1 10
Be 0 1 10
B 0 1 10
cd 0 1 10
Ca 0 50 500
Cr 0 1 10
Co 0 0.2 2
Cu 0 1 10
Fe 0 10 400
Pb 0 1 10
Li 0 0.2 1
Mg 0 50 200
Mn 0 1 10
Mo 0 1 10
Ni 0 1 10
K 0 50 500
Se 0 0.5 2
Ag 0 0.2 1
Na 0 50 300
Sr 0 0.2 1
Tl 0 1 10
Sn 0 0.2 1
Ti 0 0.2 1
Vv 0 1 10
Zn 0 1 10
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Table 4: INITIAL CALIBRATION VERIFICATION STANDARD PREPARATION
Standard Vendor Standard Source Analytes Conc. Aliquot (mL) Final Conc.
Name (mg/L) (mg/L)
ICV CPI EMAX-6010C-ICV Sh, V, Be 150 1 1.5
As, Co, Se 100 1
Ba, Cd 200 2
B, Cr, Cu, Mn, Mo, Ni, Tl, Zn, Pb 250 25
Mg, Na, K 6000 60
Li, Ag, Sr,Sn, Ti 50 0.5
CPI Single Analyte Ca 10000 0.75 75
CPI Single Analyte Al 10000 1 100
CPI Single Analyte Fe 10000 0.25 25
Table 5. CONTINUING CALIBRATION VERIFICATION STANDARD PREPARATION
St;;:}aerd Vendor Standard Source Analytes Conc. (mg/L) A:ir:Li;at Firz:gc/zlyjc.
ccv Accu Standard EMAX-6010C-CCV Sh, V, Be 150 1 1.5
As, Co, Se 100 1
Ba, Cd 200 2
B, Cr, Cu, Mn, Ni, Tl, Zn, Pb 250 25
Mg, Na, K 6000 60
Li, Ag, Sr,Sn, Ti 50 0.5
Accu Standard Single Analyte Ca 10000 0.75 75
Accu Standard Single Analyte Al 10000 1 100
Accu Standard Single Analyte Fe 10000 0.25 25
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Table 6: ICSA AND ICSAB STANDARDS PREPARATION
Standard Vendor Standard Source Analytes Conc. (mg/) Aliquot Final Conc.
Name e (mL) (mg/L)
ICSA Accu Standard EMAX-6010C-ICSA Al 4000 400
Ca 5000 100 500
Fe, Mg 2000 200
ICSAB Accu Standard EMAX-6010C-ICSAB Sh, As, Cd, Pb, Li, Mo, Ni, Se, Ag, 100 1
Tl, Sn, Ti, Zn
Ba, Be, B, Cr, Co, Cu, Mn, S, V 50 10 0.5
Na, K 7500 75
Accu Standard EMAX-6010C-ICSA Al 4000 400
Ca 5000 100 500
Fe, Mg 2000 200
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Table 7: ICP DETECTION LIMITS

ELEMENT WATER (mg/L) SOIL (mg/Kg)
DL LOD LOQ DL LOD LOQ

Aluminum 0.0112 0.03 0.2 1.6114 5 20
Antimony 0.0032 0.03 0.1 0.2764 3 10
Arsenic 0.0030 0.005 0.01 0.1180 0.4 1
Barium 0.0013 0.002 0.01 0.0981 0.2 1
Beryllium 0.00017 0.0005 0.01 0.0339 0.1 1
Boron 0.0031 0.01 0.1 0.2854 1 10
Cadmium 0.0003 0.002 0.01 0.0264 0.2 1
Calcium 0.0766 0.1 1 9.9366 10 100
Chromium 0.00077 0.003 0.01 0.0361 0.3 1
Cobalt 0.00058 0.002 0.01 0.04 0.2 1
Copper 0.00075 0.003 0.01 0.044 0.3 1
Iron 0.011 0.04 0.2 0.714 3 20
Lead 0.0017 0.003 0.01 0.09 0.3 1
Lithium 0.0062 0.05 1 0.119 0.5 2
Magnesium 0.0268 0.1 1 5.4602 10 100
Manganese 0.0005 0.003 0.01 0.043 0.3 1
Molybdenum 0.0005 0.003 0.01 0.05 0.3 5
Nickel 0.0011 0.003 0.01 0.049 0.3 1
Potassium 0.0712 0.1 1 2.8020 10 100
Selenium 0.0018 0.005 0.01 0.27 0.5 1
Silver 0.0004 0.003 0.01 0.0309 0.3 1
Sodium 0.036 0.1 1 2.904 10 100
Strontium 0.0008 0.001 0.01 0.050 0.1 1
Thallium 0.0010 0.005 0.01 0.051 0.5 1
Tin 0.0009 0.005 1 1.1926 10 25
Titanium 0.0009 0.005 1 0.13 0.5 10
Vanadium 0.0005 0.002 0.01 0.0430 0.15 1
Zinc 0.0072 0.01 0.020 0.61 1 2

UNCONTROLLEDWHEN PRINTED




TOC

Page 23 of 35

EMAX-6010
Rev.7
TABLES
Table 8: ICP ANALYTICAL SEQUENCE FOR 6010 METHOD
RUN ID LABEL SAMPLE DESCRIPTION SOLUTION ID LABEL
SO Calibration Standard 1 (blank) SO
S20-S31 ICAL - STDS S20-S31
ICV Initial Calibration Verification ICV
ICB Initial Calibration Blank ICB
ICSA Initial Interference Solution A ICSA
ICSAB Initial Interference Solution A and B ICSAB
Ccvi Continuing Calibration Verification #1 ccv
CCB1 Continuing Calibration Blank #1 SO
IPMSSSXB Preparation Blank
IPMSSSXL/C Lab Control Sample
Sample 1 Sample 1
Sample 1M Sample 1 MS Duplicate
Sample 1S Sample 1 Matrix Spike
Sample 1J Sample 1 Serial Dilution(5 x dilution sample 1)
Sample 1A Sample 1 Post Digestion spike
Sample 2to 4 Sample 2 to Sample 5
CCcv2 Continuing Calibration Verification #2 ccv
CCB2 Continuing Calibration Blank #2 SO
Sample 5to 14 | Maximum of 10 Samples
CCcv3 Continuing Calibration Verification #3 ccv
CCB3 Continuing Calibration Blank #3 SO
Sample 15 to 20 | Sample 15 to 20 or a maximum of 10 samples (sample 15 to 24)
CCv4 Continuing Calibration Verification #4 ccv
CCB4 Continuing Calibration Blank #4 SO
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Figure 1: TYPICAL SAMPLE REPORT
METHOD 20108/c010E
METALS BY TRACE ICP
Client D oEYZ, INC. Date <Collected: 0&/20,/10 08:25
Froject : CLEAW PROJECT Date Received: 0&/20/10
S0 MO, : 1oF3g2 Date Extracted: 0701710 10:10
sample ID: 1D-T-1EF-30JUN1D Date Analwyzed: 07/02,/10 18:3&
Lab Samp ID: F352-01 Dilution Factor: 1
Lab File ID: IDSGO04031 Matrix I WATER
Ext Btch ID: IFGO001W % Moisture HA
Zalib. Ref.: IDSGO04025 Instrument IO : EMAXTIOS
RESULTS Loy Lao
PARAMETERS masLl [ma,s L] [ma,s L]
AT umi num 0.1551] 0.z200 0.0&800
ARNTIimany WO o.100 0.olaoo
Arsenic 1.21 0.o0laoo O.0o05a0
Earium 0.1432 o.oloo o.oaozao
Eery11ium WO 0.olaoo 0.001a0
Cadmium NO 0.0l1a0a O.001a0
Zalcium 23.3 1.00 o.100
Chromium NO 0.olaoo O.00250
Cobalt WO 0.0100 0.00z250
Capper WO 0.olaoo o.oo0zao
Iraon 2.1%8 a.z0o0 0.o400
Lead 0.0023323 o.oloo 0.0a0z2a0
Magresium le. 6 1.00 0.100
Manganese 4.29 0.0l1a0a 0.003a0
MNickel WO 0.o0laoo O.00250
Fotassium 1.47 1.00 0.100
selenium WO 0.0100 0.00500
Silwer WO 0.olaoo 0.003a0
Sodium 56,1 1.00 o.100
Thallium 0.007651 o.oloo 0.0o05a0
vanadium WO 0.olaoo 0.0o05a0
Zinc NO 0.0l1a0a O.005a0
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Figure 2: TYPICAL LCS/LCD SUMMARY
EMAG QUALTITY COMTROL DATA
LCSALCD ANALYSIS
CLIENT: HZ, INC
FROJECT: CLEAN PROJECT
SOG MO 10F352
METHOD: METHOD 30104/ 5010E
MATRIx: WA TER % MOISTURE: EY
OILTH FACZTR.: 1 1 1
SAMFLE ID: MELK 1w
COMTROL MO, : IFPGOO1WE IPGOOLWL IFPGOOlnC
LAE FILE ID: IDSG004027 IDSGO04025 IDSG004029
DATIME ExTRCTD: 07/ 01/1010:10 07/01,/1010:10 0O7/01/1010:10 DATE COLLECTED: HA
OATIME AMWALYZD: 0F 02101817 OF 02101522 OFS02/1015:27 OATE RECEIWVED: oF 0110
FREF. EBATCH: IPGOO1W IPGOO1W IFPGOOLW
CALTE. REF: I0sGO04025 I0sGO04025 IDsG004025
ACCESSION:
ELNK RSLT SPIKE AMT ES RSLT ES SPIKE AMT ESD RSLT ESD QC LIMIT MaAx RFPD
PARAMETER. mag,/ L mg/ L mg/fL % REC mg, L mg,/ L % REC % %
Alumi num ] 5 4,93 o8 = 4.9 o5 u] g0-120 20
ARTimomy WD 2.5 2.73 105 2.5 2.7z 109 u} S0-1z20 20
AFsERiC WD .5 £33 107 g Lza 10e 1 S0-1z20 20
Barium NO 5 472 24 E 471 24 u] g50-1z20 20
Eery11ium WD g Los 101 g o4 101 u} S0-1z20 20
Cadmium NO .5 Elg 103 & 512 102 1 50-120 20
Calcium WD ] 1.z 1oz cao to.9 1oz u} S0-1z20 20
Chromi um WD .5 473 95 g LAFF ac u} S0-1z20 20
Cobalt WD g o 1oz g ci11l 1oz u} S0-1z20 20
Copper WD g 497 99 g 432 g 1 S0-1z20 20
Iran NO 5 E.03 101 E 4,98 29 1 50-120 20
Lead WD .5 4395 99 g L4592 g 1 S0-1z20 20
Magnesium WD ] 1.7 103 cao Cl.5 104 u} S0-1z20 20
Manganese WD .5 453 95 g LAEF aF u} S0-1z20 20
MWickel WD .5 Loz 101 g L4939 100 1 S0-1z20 20
Potassium NO Ed EQ0.E 101 Eo EO.4 101 u] g50-1z20 20
Selenium WD .5 L35 107 g .533 107 u} S0-1z20 20
Silwer NO .5 511 107 .5 511 102 u] 50-120 20
Sodium WD ] co.3 101 cao to.4 101 u} S0-1z20 20
Thallium WD .5 473 95 g L4473 ac 1 S0-1z20 20
wanadium WD g Los 1oz g cos 1oz u} S0-1z20 20
Zinc WD g £33 107 g L2& 10e 1 S0-1z20 20
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Figure 3: TYPICAL MATRIX SPIKE SUMMARY
EMA: QUALTITY COWTROL DATA
MS/MSD AMALYSIS
CLIENT: HiE, IMNC
FROJECT: CLEAW PROJECT
S0O35 NO. : 10F352
METHOD: METHOD 2010A/6010E
MATR. I WATER % MOISTURE: NA
OILTHN FACTR.: 1 1 1
SAMFLE ID: 10-T-1EF-30JUN10
CONTROL NO. : F3gz-01 F35z2-01M F35z2-01%
LAE FILE ID: I0&G004031 IO&sG004033 IOsG00403 4

DATIME EXTRCTD:
DATIME ANALYZD:

FREF. BATCH:
CALIE. REF:

ACCESSION:

FARAMETER
AT umi num
ARNTIMONY
Arsenic
Earium
Eeryl1ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Fotassium
selenium
Silwer
Sodium
Thallium
wanadium
Zinc

07,/01,,1010:10

07/01,/1010:10  O0F 01,/1010:10 DATE COLLECTED:

06,/30,/10 08:25

07 f02/10158:36 07 02/1018:46 07 F02,/10158:51 0ATE RECEIVED: 0&,/30,/10
IFPGOOL1Y IFGOOL1wW IFGOOL1wW
I0SG004025 IDSG004025 IDSG004025
SMFL RSLT SFIKE AMT MS RSLT M= SFIKE AMT M=0 RSLT
ma L ma L ma, L % REC ma L ma L
1551 5 E.11 29 5 E.0&
NDO 2.5 Z2.89 11& 2.5 2.3
1.21 5 1.75 103 5 1.7&
1432 5 sE21 =1 5 B1E
NDO 5 JB15 104 5 Ele
NDO 5 531 10& 5 Ez23
23.3 5o FE.5 10& 5o TE
NDO 5 . 485 a7 5 453
NDO 5 523 10& 5 E28
NDO 5 B0 101 5 .5
2.18 5 7.2 100 5 7.132
0029313 5 L5aF 101 5 504
16. & 5o Fo.7 108 5o 0.8
4,23 5 4. 66 2% 5 4,64
NDO 5 BlE 1032 5 514
1.47 5o EL ia7F 5o .1
NDO .5 533 108 5 54l
NDO .5 524 105 5 Ez21
6.1 5o 13 & 100 5o 135
L00F&E5] .5 453 =1 5 477
NDO 5 B2l 104 5 .52
NDO 5 EdE 110 5 E45

UNCONTROLLEDWHEN PRINTED

M0
¥ REC

28
1le
110

L
1032
108
108

arF
108
100

239
100
108
[k
1032
107
108
104

28

24
104
103

FORPPFPFPROODOODORPRPRFEFOOoDRFEOODOOOR

O LIMIT MAX RFD



TOC Page 27 of 35

EMAX-6010
Rev. 7
FIGURES
Figure 4: TYPICAL SERIAL DILUTION TEST REPORT
EMA: QUALITY CZOMTROL DATA
SERIAL DILUTIOM ANALYTSIS
CLIENT: wrE, INC
PROJECT: CLEAN PROJECT
EATCH HWO.: 10F352
METHOD: METHOD 3010A/6010E
MATR Ix: WATER. % MOISTURE: NA
DILUTION FAZTOR: 1 E
SAMFPLE ID: 10-T-1EF-30JUN1DO 10-T-1EF-20JUM100L
EMaAX SaMP ID: F352-01 F352-011
LAE FILE ID: IDSGOo04031 IDEGo04032
OATE ExXTRACTED: 0F/01,/1010:10 07 /01/1010:10 ODATE COLLECTED: 063010 03226
ODATE ANALYZED: 0Ff02,/1018: 26 0F 02101841 ODATE RECZEIVED: 0&/30,10
FREF. BATCH: IPGOOL1wW IPGOOLW
CALIEB. REF: IDEG004025 IDEs004025
ACCESSTION:
SMFL RSLT SERIAL DIL RSLT DIF RSLT QC LIMIT
FAERAMETER mg,L] mg,L] % L%
A1 umi num 0.15537 ND M 10
ANTImany ND ND ] 10
APSenic 1.21 1.17 3 10
Earium 0,143 0,144 u] 10
Eery11ium ND ND ] 10
Cadmi um ND ND ] 10
Zalcium 23.3 23.6 1 10
Chromium ND ND ] 10
Cobalt ND ND ] 10
Capper WD WD 1] 10
Iran 2.18 2.24 3 10
Lead 0,0035217 ]n] MA, 10
Magnesium le.& le.58 1 10
Manganese 4,29 4,37 2 10
Nickel MO MO u] 10
POTassium 1.47 1.45] NA, 10
Selenium ND ND ] 10
S11wer MO MO u] 10
Sodium 86.1 sC.0 1 10
Thallium 0,007&51] ]n] MA, 10
vanadium ND ND ] 10
Zinc MO MO u] 10
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Figure 5: TYPICAL ANALYTICAL SPIKE REPORT

EM&A QUALTTY COMTROL DATA
ANALYTICAL SPIKE AMALYSIS

CLIEHNT: #vZ, INC
FROJECT: CLEAN PROJECT
S0OG MO, : 10F352
METHOD : METHOD 2010460108
MATR.I*: WATER. % MOISTURE: NA
OILTH FAZTR.: 1 1
SAMFLE ID: 10-T-1EF-30JUN10
COMTROL NO.: F3c2-01 F35z2-01A
LAE FILE IDO: IbDEGO04021 IDaGO04030
DATIME EXTRCTO: 07 01,/1010:10 OF 01/1010:10 0ATE COLLECTED: 0&30,/10 058: 28
DATIME AWNALYED: 0702 ,/1018:2¢  0OF/02,/1018:21 0ATE RECEIVED: 0&/30,/10
FREF. EBATCZH: IPGOOL1W IPGOOL1W
CALTE. REF: IDS5004025 IDsGO04025
AZCZESSTOMN:

SMFPL RSLT SPIKE AMT AS RESLT AS Qi LIMIT
PARAMETER [ma, L] ma/sLl [ma, L] % REC L%
A7 umi num 1551 & 4.78 93 FL-12%
ARTT Moy NDO 2.5 2.68 1aF FE-12%
Arsenic 1.21 - 1.&9 =1 FE-12%
Earium 143 .5 . &03 92 FE-12%
Eery111um NO E 435 140 FE-12%
Cadmium WO - 515 103 FLE-125
Calcium 23.3 o F2.8 29 FE-12%
Chromi um WD .G L4EE a4 75-12%
Cobalt WO .5 .EBlg 103 FL-12%
Capper NDO .5 479 Q& FE-12%
Iron 2.18 = B, 56 o4 FE-12%
Lead .O03531] .5 . 455 Q& FE-12%
Magnesium 1&. 6 Ea &7, 3 101 FE-12%
Manganese 4.29 - 4,56 2% FLE-125
Nickel NO .5 .G 140 FE-12%
Fotassium 1.47 =] 2.4 102 75-12%
Selenium WO .5 .50l 140 FL-12%
S Twer NDO .5 473 Q& FE-12%
Sodium gE.1 Lo 1232 232 FE-12%
Thallium .O0yeg] .5 CdEs 91 FE-12%
Wanadium NO .5 .E02 140 FE-12%
Zinc WO - 534 iar FLE-125
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Figure 6: TYPICAL CASE NARRATIVE

Client : XYZ, INC
Project : CLEAN PROJECT
5DG : 10F352

METHOD 3010A/c010E
METALS BY TRACE ICF

& total of four (4) water samples were received on 06/30/10 for Metals TAL by
ICP analysis, Method 3010A/6010B in accordance with USEPAR SW-846, Test Methods
for Evaluating Solid Waste, Physical/Chemical Methods.

Holding Time
Samples were analyzed within the prescribed holding time.

Calibration

Initial Calibration was s=stablished as prescribed by the method and was werified
using a secondary source. Interference checks were performed and results were
within reguired limits. Continuing calibration wverifications and continuing
calibration blanks were carried out at the fregquency specified by the project.
21]1 calibration reguirements were within acceptance criteria. MRL was analyzed
as reguired by the project.

Method Blank

Method bklank was analyzed at the freguency required by the project. For this SDG,
one method blank was analyzed with the samples. Besult was compliant To project
reguiremsnt.

Lab Control Sample
& set of LCE/LCD was analvzed with the samples in this SDGE.
Percent recoveries for IPGEI0LIWL/C were all within QC limits.

Matrix QC Sample

Matrix QC sample was analyzed at the freguency prescribed by the project.
Percent recoveries were within project QC limits except for one result gualified
with [*] in F352-01 M/5 summary form, most likelv dus to matrix interference.
Check QC summary form for details.

In addition Analytical apikes and serial dilution were analyzed for matrix
interference evaluation. Results were within method acceptance criteria.

Sample Analysis

Samples were analyzed according to prescribed amalytical procedures. A11 projesct
reguirements were met otherwise anomalies were discussed within the asacciated
QC parameter.
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Appendix 1: SUMMARY OF QUALITY CONTROL PROCEDURES
QC PROCEDURES FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 1" Rvw 2" Rvw

Initial Calibration (min. 1 pt
std and a blank)

Daily initial calibration
prior to sample analysis

Acceptable ICV

Correct the problem and repeat initial calibration.

Initial Calibration
Verifications (ICV)
Second Source

Daily after initial
calibration.

All analytes within + 10% of
expected value

RSD of Replicate integrations: < 5%

Correct the problem and repeat initial calibration.

Calibration Verifications
(cev)

Daily before sample
analysis, every 10
samples and at the end
of the analysis sequence

All analytes within + 10% of
expected value

RSD of replicate integrations < 5%

Repeat calibration and reanalyze all samples since last successful
calibration.

Calibration Blanks (ICB/CCB)

After every calibration
verification

No analytes detected > 3X IDL

Correct problem then reanalyze calibration blank and previous
samples.

Interference Check Sample
(ICSA/ICSAB)

Analyzed at the
beginning of each
analytical run

Within + 20% of expected value

Terminate analysis, correct the problem, reanalyze ICS, and
reanalyze all affected samples

Method Blank

One per preparation
batch

No analytes detected > 7 LOQ

Re-prep and reanalyze method blank and all samples processed
with the contaminated blank.

Otherwise, apply B to specific analyte(s) on all associated
samples

Laboratory Control Sample
(LCS)

One per preparation
batch

% Recovery : 80 - 120%

Re-prep and reanalyze LCS and all associated samples

Sample Duplicate

Per project requirement

RPD < 20%

e |f indicative of matrix interference in the absence of PSR,
discuss in case narrative

Matrix Spikes (MS/MSD)

One MS/MSD per
preparation batch or as
required by the project

% Recovery: 75 - 125%
RPD < 20%

Evaluate post spike and dilution test:

e If parent sample result is “ND”, evaluate post spike.

o If parent sample result is high (i.e., 4x of spike concentration)
and post spike failed, evaluate dilution test.

Dilution Test (5X)

One for every MS
prepared

1:5 dilution must agree within +
10% of the original determination

If indicative of matrix interference in the absence of PSR, discuss
in case narrative

Post Digestion Spike
Addition

One for every MS
prepared

Recovery within 75-125% of
expected value

If indicative of matrix interference in the absence of PSR, discuss
in case narrative

Comments: For reporting results between LOD & LOQ, refer to PSR.

Reviewed By

Date:
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Appendix 2: DEMONSTRATION OF CAPABILITY
PT # WP0110 Water Pollution Proficiency Testing PT study Closing Date: Fehb. 18, 2010
TRACE METALS
Method: 5W 30104 /5W 60108 analyst: Tina Hoang
B &ssigned L
-3 '-_'~|-|3|-r-tE Result el Acceptance Limits Comments
Walue
1 &luminum B9z pEl 915 734 - 10490 Sccepiable
2 Antmony 316 HEL 283 192 a 343 AccepEble
3 Arsenic 463 BEfL 445 372 a 522 AccepEble
4 Barium 1650 HEL 1650 1430 a 1560 AccepEble
5 Berylfum 6&3 HEL G52 563 a 747 AccepEble
6 Boron 1170 HEL 1130 927 a 1310 AccepEble
7 Cadmium 259 HEL 238 220 a 294 AccepEble
B Chromium 723 BEfL T1E 516 a 511 AccepiEble
8 Cobalt 274 HEL 258 233 a 301 AccepEble
10 Copper 356 HEL 348 314 a 384 AccepEble
11 Iran 20ED BEfL 1050 1620 a 2310 AccepiEble
12 Lead 1730 HEL 1660 1480 a 1860 AccepEble
13 Manganese 337 HEL a4 308 a 383 AccepEble
14 Molybdenum 430 BEfL 436 365 a 4899 AccepiEble
15 Mickel B51 BEfL Ba4 759 a 343 AccepiEble
16 Selenium 336 HEL 313 254 a 373 AccepEble
17 Silver 238 BEfL 218 1596 a 262 AccepiEble
1B Strontium 105 BEfL 106 915 a 122 AccepiEble
159 Thallium 395 HEL 383 302 a 458 AccepEble
20 Vanadium 510 BEfL 06 443 a 366 AccepiEble
21 Zinc 1460 BEfL 1430 1230 a 1640 AccepiEble
TIN AND TITAMILA
Method: 5W 30104 f5W EB010B analyst: Tina Heang
#  Analyte Result “sf'f“d Acceptance Limits Comments
Walue
1 Tin 3520 pEfl 3650 2870 - 4440 Acceptable
2 Titanium 115 pEL 122 104 - 138 Acceptzble
MIMNERALS
Method: 5W 30104 /5W 6010 B analyst: Tina Hoang
B assigned L
T .ﬁ.l'la"r'tE Rezult ral Aoceptance Limits Comments
Walue
1 Calcium 3E.7 meiL 37.7 33.6 = 419 Accepible
2 Magnesium 0.2 mgiL 20.4 17.5 S 234 Accepible
3 Potassium 31.2 mz/L 301 24.9 2 339 SccepiEble
4 Sodium 50.9 mEL TET E6.8 = 20,2 Accepible
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Appendix 2 (cont.): DEMONSTRATION OF CAPABILITY
PT# HWO0110 Soil/Hazardous Waste Proficiency Testing PT Study Closing Date: Mar. 4, 2010
METALS
Method: SW 30508 / SWe0108 Analyst: Tina Hoang
&  Analyte Result Assigned Acceptance Limits Comments
Value
1 Aluminum 8360 mg/ke 13200 3320 14500 Acceptable
2 Antimony 38 mg/ke 158 15.8 174 Acceptable
3 Arsenic 224 mg/Kg 238 155 281 Acceptable
4 Barium 226 mg/Kg 243 166 286 Acceptable
& Beryllium 175 mgkg 135 132 218 Acceptable
& Boron 93 mgke 128 45.4 141 Acceptable
7 Cadmium 169 mgke 185 120 208 Acceptable
& Calcium 10000 mg/¥g 12100 6910 13300 Acceptable
9 Chromium 102 mg/¥g 104 684 129 Acceptable
10 Cobalt 142 mg/¥g 153 108 182 Acceptable
11 Copper 136 mgKeg 151 100 167 Acceptable
12 Iron 10200 mg/Ke 11800 2500 18400 Acceptable
13 Lead 124 mgKg 154 36.9 170 Acceptable
14 Magnesium 1810 mg/Kg 3580 1880 3540 Acceptable
15 Manganese 316 mgkg 383 227 421 Acceptable
16 Maolybdenum g2 mgke 90.9 EE] 101 Acceptable
17 Micke 151 mgke 152 120 211 Acceptable
18 Potassium 3350 mgkg 3130 1820 4020 Acceptable
19 Selenium 137 mg/¥g 156 85.7 172 Acceptable
20 Silver GG mg/¥g 732 416 828 Acceptable
21 Sodium 1980 mg/Kg 2400 1140 2640 Acceptable
22 Strontium 285 mg/Ke 315 135 347 Acceptable
23 Thallium 106 mgKg 126 715 143 Acceptable
24 Tin 133 mg/Kg 181 786 159 Acceptable
25 Titanium 141 mg/Kg a7 763 224 Acceptable
26 Vanadium 134 mgkg 142 248 162 Acceptable
27 Zinc 351 mgke 411 258 453 Acceptable
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FORMS

MA AMNALYSIS RUN LOG Page 1
Preax .
LABEORATORIES, INC, ICp
Mote: For samples and relevant QCs/Standards Boak #: ADB-016
Instrument MNo.: Ds

analyzed, refer to attached analytical sequence.

Start Date:

End Date:

S0P 7 Rew, 7

C] EMIAN-6010

Arnalytical Batch:
Anaslytical Sequence:
Method File:

Database:

] EMIAK-G010C

STANDARDS ID

STANDARDS I

] EMAN-Z00.F =0

530

] ERiAN- 51

531

Comments: 52

IV

T
=

i
b

W
m

T
m

w
=1

w
E

w
1]

w
i

w
in]

w
i

T

"
o

w
£

Ariakyzed By:

Date:
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6010FS: SAMPLE PREPARATION LOG

Page 1
MAX
e/ DIGESTION LOG FOR ICP
Mote: For samples, relevant QCs/Standards digested, Book #: EIP-083
refer to attached digestion sequence. Batch:
Comments: Matrix:
s50p# Rev.#

O EMAaX-3005

O EMAaX-3010

O EMAX-3050

O EmMax-200.7

O Emax-

Temp Temp
Start End
5 o
E s
sl
Ls-2
53
M3
R=mz=nt Lets D ;,:.I;:JT..-![.

MOy
HCI
H.0,
HMOE1:1)
Digestate Location
Extract Locstion
O Reagent Waker ID:
O ®NQy, dispenser checked @ 1.0 ml with Cass A welumetric flask
O MMy, dispenser chacked & 5.0 ml with Cass & wolumetric flask
O =1 dizpenser checkad & 2.0 mi with Clzss & volumeasric flask
O Kol dispenser checied @ 10.0 mi with Class & volumetric fiask
O Tmermometer ID

Prepared By

Standard Added By: Witnessed By:

Extract Rowd By Checksd By:

Date sncorsed to waste Disposs

Accepted By:
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6010FM: INSTRUMENT MAINTENANCE LOG

MAINTENANCE LOG Page 1

for
ICAP-6500

MAX

LEBOHATORIES, INC,

Instrument Na: D8 Marith: Year- 200 Book # MDB-D0L

oae] | | |

Argan/Nitrogen

Instrument Dischange [below setting marks)

Pump Tubings

Rinse Bottle

Printer Pager

Cn-ulirg'.-'-u‘at:rdF

RF Power: 750-1350W

Pump Rate: 0-125 rpm

Boaw. Gas Floes: 000 - 2.0 Limen

Meb. Gas Floe: 000 - 1.50 Lfmin

Coalant Gas Flow: 10 - 20 Lfmin

Meb Pressure kPa

ICP Profile

PFioom Temperature °F

Gen Temz when plasma iz lit °C

Oprics Temp “C

Camiera Temp "C

Analyst Initials

Trouble Shooting

Problem|s| Encourtered

Corrective Action

Return To Specs [Analyst Initia's)

Code Problems Encountered Code Corrective Action

l PRINT DRF
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STANDARD OPERATING PROCEDURE
SAMPLE MANAGEMENT
SOP No.: EMAX-SMO1 Revision No. 5 Effective Date:  03-Mar-10
Prepared By:  Jonathan Luna 4:::::? - ﬂm e Date;: 038~ 03 =0
7= —
Approved By:  Kenette J. Pimentel ””#Wf/& """" = Date: 035 03[0
QA Manager
Approved By:  Caspar Pang < R Date: > / S/c®
Laboratory Director o
Control SMO01-05
Number:
1.0 PURPOSE
1.1. To describe EMAX’s sample management, its internal control and work order
distribution.

1.2, To ensure that samples and extracts under EMAXs custody shall be traceable at all
times.

1.3, To maintain the internal sample custody to stand legally defensible by documenting the
history of a sample, assuring that it has always been under the custody of an authorized
individual, and that no sample is accidentally or purposely tampered.

2.0 POLICIES

2.1, Any sample processed for analysis must be handled under the chain-of-custody
protocol. A sample is under custody when one of the following conditions is met:

. [t is in your possession.

. It is in your view after being in your possession.

. It was in your possession and you locked or sealed it up to prevent tampering,

. It is in a designated secure area. The secured area is one, which is accessible only to

authorized personnel.

. All EMAX personnel associated with the analytical process should understand the
requirements for the chain-of-custody protocol and shall comply with the provisions
of this procedure.

2.2.  The Sample Custodian or designee shall be responsible for relinquishing the samples
from the sample control room and receiving the samples back when returned. The
Sample Custodian is also responsible to make sure that the ICOC is properly filled-out.

23.  Any analyst having a sample in his/her possession is responsible for its custody and
integrity. He/she shall be responsible in returning the samples to their designated
storage area, under the supervision of the Sample Custodian.

24. The Department Supervisor shall be responsible for enforcing the policies set forth in
this SOP.

tmonmrormies,me. 1835 W. 205th Street, Torrance, CA 90501 Tel: (310) 618-8889 Fax: (310) 618-0818
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STANDARD OPERATING PROCEDURE
SAMPLE MANAGEMENT
SOP No.: EMAX-SMO01 Revision No. 5 Effective Date:  03-Mar-10

2.5.  Change orders shall be initiated by the Project Manager (PM). In the absence of the
PM, the Laboratory director or the Operations Manager may act on behalf of the PM
and will leave a copy of the change order on the PM’s mailbox.

2.6.  All discrepancies/anomalies related to sample management shall be forwarded to the
PM to obtain proper resolution.

2.7.  The QA Manager shall be responsible to ensure that the activities performed in this
Section is in compliance to all requirements of the different programs EMAX is
currently in participation.

3.0 ASSOCIATED SOP

4.0

5.0

3.1. EMAX-SM02 - Sample Receiving

32. EMAX-QC03 - Refrigerator Control

33. EMAX-QC04 - Balance Calibration

34. EMAX-RS02 - Receiving Radioactive Material

35. EMAX-RS03 - Control of Radioactive Samples

SAFETY

4.1.  All sample compositing and sub-sampling must be done under a fume hood.

4.2.  Sample Chain-of-Custody (COC) comment section shall be read prior to starting sample
inspection. Any information that may cause hazard to those that will handle, process
and/or analyze the sample(s) shall be disseminated in advanced by the Sample
Custodian.

4.3. All samples shall be treated as potential hazards. Observe the standard laboratory
safety procedures. Protective gear, i.e., lab coat, safety glasses, gloves, shall be worn at
all times when performing this procedure.

PROCEDURES

51. EMAX Control Number (ECN)

5.1.1.  Generate an ECN to uniquely identify every group of samples received from
one project on the same day (refer to Section 6.1 for definition) using the
convention below.

YYMNNN
Where:
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STANDARD OPERATING PROCEDURE
SAMPLE MANAGEMENT

SOP No.: EMAX-SMO01 Revision No. 5 Effective Date: 03-Mar-10

YY -Last two digits of the calendar year. (i.e., 00, 01, 03, etc)

M -The month in which the sample is brought in (A-Jan., B-Feb. ... L-
Dec.)

NNN  -The sequential number that resets to 001for the first group of
samples received every month

Example: The ECN for the first group of samples received from project XYZ on
January of 2008 shall be 08AQ01.

5.2. Lab Sample ID (LSID) and Lab Sample Container ID (LSCID)

5.2.1.  Assign a LSID to uniquely identify each sample received using the ECN
followed by a two digit sequential number that resets to “01” in every ECN.
This number corresponds with each client sample ID.

5.2.2.  Assign a LSCID to uniquely identify each sample container received using the
LSID followed by a three digit sequential number that resets to “001” in every
ECN.

Example: The first group of sample received for the month of January 2008 were two
vials for volatile bearing the same ID and two other samples bearing
different IDs for metals analysis. The control numbers and sample labels
shall read as follows:

ECN LSID LSCID Sample
Containers
08A001 A001-01 A001-01-001 2
A001-01-002
08A001 A001-02 A001-02-003 1
08A001 A001-03 A001-03-004 1

5.3. Sample Delivery Groupl (SDG)

5.3.1.  Group samples received within 14 days or less not to exceed 20 per analysis,
per matrix.

5.3.2.  If an SDG is composed of more than one delivery, assign the first ECN as the
SDG number. The ECN number is the SDG number if SDG is completed in
one delivery.

5.4.  Sample Receiving

! This system of sample grouping shall only be applicable when it is specified by the project. Refer
to 6.1 for definition.
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STANDARD OPERATING PROCEDURE
SAMPLE MANAGEMENT
SOP No.: EMAX-SMO01 Revision No. 5 Effective Date: 03-Mar-10

5.4.1.  Check that samples received have Project Specific Requirement (PSR) ready.
If not, check with the Operations Manager for further advice. For samples from
DOE refer to EMAX-RS01 and EMAX-RS03.

5.4.2.  Login every group of samples received in the ECN Log (see Appendix 1).
5.4.3. Follow the procedures detailed in SOP EMAX-SMO02 — Sample Receiving.

5.4.4.  Drop a copy of the COC on each box mounted in front of the Sample Login
Office.

5.4.5.  The PM scans the COC, and drops it at:
EMAX Network/ScanJobsonScanstation/SampleReceivingDocument, using
the SDG as its filename (e.g. 08D129.pdf).

5.4.6.  If discrepancies are found at this stage, the PM resolves the issue(s) and
provides a copy of the resolution where applicable.

5.5. Processing Work Orders

55.1.  Prepare Master Folder to contain the following:
e  Original COC
e Airbill (if any)
e  Original Sample Receipt Forms (SRF1 & SRF2)
e  Copy of the Project Specific Requirement (PSR)

55.2.  Prepare Analytical Folders for each analysis requested in the COC.
5.5.2.1. Choose the type of folder to be used.

e Use Manila folders for samples with regular turn around time
(more than five working days).

e  Use green folders for all samples with RUSH (seven working
days or less) turn around time.

o  Use specified folder color for projects with designated color
code.

5.5.2.2. The folder tab shall contain the following information:
e Analysis
e Client/Project
e EMAX Control Number (ECN)
5.5.2.3. The analytical folders shall contain the following:
e  Copy of the Work Order
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SOP No.: EMAX-SMO01 Revision No. 5 Effective Date:  03-Mar-10
o Copy of the PSR
e Summary of QC Procedures (PSR)
e RL & QC Limits
e  Other pertinent instructions/information for the analytical and/or
reporting process, e.g. SRFs with discrepancies/corrective
actions, change orders, etc.
5.5.3.  Routing the Work Order
5.5.3.1. Endorse the Master Folder and the analytical folders to the Project
Manager (PM) for review.
5.5.3.2. The PM reviews the Master Folder
5.5.3.3. After which the PM drops the analytical folders to the supervisor’s
work order boxes and the master folder to Data Processing.
5.5.3.4.  Department Supervisors distributes the workload to analysts.
5.6. Project Management

5.6.1.

5.6.2.

Review of SRF

5.6.1.1.

5.6.1.2.

Sample Management reviews the SRFs to make sure that the form is
properly filled and discrepancies (if any) are described properly and
accurately.

The Project Manager reviews the SRF and resolves discrepancies (if
any) contained in the SRF. Resolutions shall be documented/attached
in the SRF and the PM shall inform all parties affected.

Electronic Sample Login

5.6.2.1.

5.6.2.2.
5.6.2.3.
5.6.2.4.

Using LabWorks LIMS, login the following:
e Client Information [name, project, address, recipient of report]

e Sample Information [client sample ID, collection date / time,
receiving / due dates, EMAX control number]

Refer to LabWorks User’s Manual for software operation procedures.
Generate review sheet and submit the review sheet to the PM.

The PM reviews the login and initials and dates the review sheet. If
corrections are necessary, the review sheet with corrections is
returned to the LIMS login for correction. Repeat the process until all
information is correctly logged-in.
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SOP No.: EMAX-SMO01 Revision No. 5 Effective Date: 03-Mar-10

5.6.25. The PM attaches the review sheet(s) in the Master Folder and all
pertinent records to the Master Folder and forwards the Master Folder
to the LIMS login.

5.6.2.6. LIMS login generates the Analytical Record, attach it to the Master
Folder and drops it to the Data Processing Master Folder box.

5.7. Sample Storage

5.7.1.  Place the water samples for volatile analysis in refrigerators designated for
volatile water sample storage only.

5.7.2.  Place the soil samples for volatile analysis in refrigerators designated for
volatile samples only, if the samples are received with separate container for
volatiles.

5.7.3.  Whenever possible, place the samples from the same project in one
refrigerator.

5.7.4.  Samples known to have high concentrations, pure products, and samples for
leaching (TCLP, WET, etc.) shall be placed in double zipped locked bags
before placing them inside the refrigerator.

5.7.5.  Store samples for metal analysis in the same condition as they are received.
Samples for Mercury must be stored at <6°C.

5.7.6.  Place samples from overseas in refrigerator designated for overseas samples
only.

5.7.7.  Record the sample location on the ECN log, COC and Internal COC (ICOC).

5.8. Internal Chain-of-Custody (ICOC)

5.8.1.  Fill-out the ICOC (see Appendix 2) and request for the sample release from the
Sample Custodian.

5.8.2.  When returning samples in the Sample Control Room, fill-out the return
portion of the ICOC and endorse the samples to the Sample Custodian.

5.8.3.  After the Sample Custodian has verified the returned samples, place the
samples to its original location.

5.9. Processing Change Orders

5.9.1.
5.9.2.

5.9.3.

Fill-out change order form (see Appendix 3)

Attach the information re-change order (i.e. written correspondence from the
client, telephone log, etc.)

Endorse to Sample Custodian.
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. If change order happens prior to release of Master Folder and analytical

folders, incorporate the change order into the routing of work order.

. If change order involves additional analysis request after the original
report has been generated, add a suffix letter to the ECN, sequential to
the change orders (i.e. 00A001A, 00A001B...), then process the change
order as a regular work order.

. If the change order involves cancellation of work order, make copies of
the cancellation order and distribute to the Sections listed in COC
Receipt form. Obtain the recipients’ initials on the original change order
form. File the original form with the Master Folder.

5.9.4.  Recipients of change orders direct the implementation change order.
5.10. Extract Storage and Custody

5.10.1.  Store the extracts in the designated extract refrigerator sequentially, in the
order of the preparation batch, separating each batch by an empty slot.

5.10.2.  Custody of extracts shall remain on the recipient until endorse for disposal.
5.11. Sample Shipping

5.11.1.  Provide a COC and shipping instruction (PM or designee) to the Sample
Custodian for the samples to be shipped.

5.11.2.  Withdraw the samples from the storage and line them up according to the COC
order.

5.11.3. Have the Sample Custodian or the alternate Sample Custodian to countercheck
for completeness of the samples requested for shipping.

5.11.4.  Wrap each sample with bubble pack and place it in a zip-locked bag. Make
sure that it is properly sealed.

5115 Pack the samples in a cooler and place adequate ice to maintain <6 °C for at
least 48 hours.

5.11.6.  Label the cooler(s) and if it shall be shipped through a third party courier
(FEDEX, UPS, etc.) weigh the cooler(s). Labels shall, at a minimum contain:

. Name of Company/Project

. Attention Line

Street Address

City, State, Zip Code

Telephone Number of Contact Person/Recipient
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SOP No.: EMAX-SMO01 Revision No. 5 Effective Date: 03-Mar-10
5.11.7.  Inform the Supervisor or a designee that the sample shipment is ready for
checking. The Supervisor or a designee shall check for the following:
. Verify that all samples were checked for completeness.
. Check that each sample was properly packed.
. Check that it is going to where it is intended.
5.11.8. Give a copy of the signed/dated COC to the PM.
5.12. Composite Samples
5.12.1.  For soil samples, discard the top half-inch and any artifacts (e.g., vegetation,
rocks, wood, etc) of each sample to be composited.
5.12.2.  Place a clean 32-0z jar in a balance and tare-off.
5.12.3.  Transfer 30-g to the jar from the first sample, then tare-off. Repeat this process
until all samples to be composited is aliquoted.
Note: Sample amount may be adjusted to conform to the required analyses, as
long as equal amounts shall be taken from each sample.
5.12.4. Using a clean stainless steel spatula, thoroughly mix the sample contained in
the composite jar.
5.12.5. Label the jar using EMAX labeling convention corresponding to client
composite sample ID.
5.12.6. Document the activity done on the COC comment section, sign and date it.
5.13. Sub-Sampling
5.13.1.  The sub-sample procedure detailed below is applicable to all samples received
at EMAX unless otherwise other specific sub-sampling instruction is stipulated
in the project specific requirement (PSR).
5.13.2.  Solid Samples

5.13.2.1. For soil samples, discard the top half-inch of the sample and any
artifacts (e.g., vegetations, rocks, wood, etc.). Homogenize the sample
and bring to room temperature.

5.13.2.2. For other solid matrices (e.g., concrete, roofing material, building
debris, etc.), refer to project specific instruction. In the absence of
project specific instruction, perform particle size reduction to pass
through #10 sieve.

5.13.2.3. Check that the balance to be used was check for the days use.
5.13.2.4. Place the labeled subsample container on the balance and tare it off.
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5.13.2.5. Scoop subsample and transfer the entire content of the scoop into
subsample container. Repeat this process until the approximate
weight is achieved (e.g., if subsample needed is 30g and the sample
weighs is 29.67g or 32.24q after the last scoop was added, then you
have achieved the desired weight). Record the reading as it appears
on the balance display screen.

Note: Do not target exact weights (e.g., 30.00 + 0.019g).

5.13.3.  For projects requiring sectorial splitting or multi-incremental subsampling,
perform sectorial splitting procedure for soil samples.

5.13.4. Sectorial Splitting®

5.13.4.1. If the sample is relatively wet (unworkable to sieve through #10
sieve), spread the soil sample into a pan and air dry until it appears to
be surface dry and manageable to pass through #10 sieve. Otherwise
proceed to the next step.

5.13.4.2. Note presence of vegetation, rocks, wood or any other artifacts in the
internal chain of custody and discard them.

5.13.4.3. Pass the sample through #10 sieve.

o Store the sample passing through the
sieve on clean properly labeled sample
jar where further subsampling is
obtained.

e Put the sample retained in the sieve
back to the original container. When
possible return this portion to the client.

5.13.4.4. Obtain subsample following the steps
below.

5.13.4.4.1. Position a subsample receptacle
on each valley of paper cone sectorial splitter.

5.13.4.4.2. Pour the sample on funnel situated above the sectorial
splitter.

5.13.4.4.3. Open the funnel so that the sample will freely fall above
the sectorial splitter approximately distributing the same
amount of sample on each receptacle.

2 EPA’s Guidance for Obtaining Representative Laboratory Analytical Subsamples from Particulate Laboratory Samples (EPA/600/R-03/027)
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6.0

5.14.

5.13.4.4.4. If there is a need for smaller quantity of sample then repeat
the process using one of the subsamples collected until the
approximate desired amount is obtained. Record the
balance reading as observed.

Note: Do not target exact weights (e.g., 30.00 + 0.01g).
5.13.5. Agqueous Samples
5.13.5.1. Bring the sample to equilibrate with the room temperature.

5.13.5.2. For samples requiring chemical preservatives to be maintained at a
certain pH level, shake the container and verify the pH (refer to
EMAX-SMO02, Section 5.2.8, 4™ check mark.) and record the
observation in the sample preparation or analytical log (e.g., pH<2 or
pH>12).

5.13.5.3. Shake the sample container to obtain matrix homogeneity (unless the
analytical procedure prevents sample agitation during sub-sampling),
measure the representative sub-sample using a Class A or verified
volumetric measuring device and transfer to a properly labeled sub-
sample container.

5.13.6.  Uniquely identify the sub-sample with the sample preparation ID.
Sample Disposal

5.14.1.  Endorse all unused samples that are stored in the sample control room to
Waste Management Unit upon getting an approval from the PM.

5.14.2.  Samples from overseas have to be identified properly when endorsing to
ensure proper treatment prior to disposal.

5.14.3. Endorse all unused extracts/digestates to Waste Management Unit after 60
days from date of extraction/digestion unless otherwise specified by the
project.

QUALITY CONTROL

6.1.

6.2.

6.3.

Storage refrigerators for volatile samples shall be monitored to ensure that no cross
contamination happens during the storage period.

Electronic login shall be reviewed by the PM or his/her designee, for correctness and
completeness.

All samples withdrawn/returned shall be acknowledged with initials of both the receiver
and the Sample Custodian or his/her designee.

UNCONTROLLEDWHEN PRINTED
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6.4. All extracts received shall be acknowledged with the initial and date of receipt.

6.5. All samples/extracts, except leachates for metals analyses, shall be stored at <6 °C,
unless otherwise specified by the project.

6.6. All samples shall be traceable from the time it is received to the date it is disposed.
Records shall be maintained at all stations.

6.7. Labels used for samples to extracts shall be durable.

6.8. All label markings shall be legible and only indelible ink shall be used.

6.9. Refrigerators used to store samples must be maintained and monitored as described in
EMAX-QCO03- Refrigerator Control.

6.10. In case of power failure, maintain all refrigerators closed for a maximum of two hours
to maintain the temperature <6 °C. If power does not come back within two hours, place
ice bags in the refrigerators sufficient enough to maintain the required temperature.
Monitor the refrigerators every two hours until the power is restored. Record the
readings in the temperature/freezer log.

7.0 SUPPLEMENTARY NOTES

7.1.

Definition of Terms

7.1.1.  Chain-of-Custody (COC) - is a record where sample custody transfer is
documented. At a minimum the COC shall contain the project ID, sample ID,
sampling location, date/time of collection, chemical preservatives (if any)
dated signatures of individuals involved in the sample transfer.

7.1.2.  Composite Sample — is an equal amount of sample aliquot combined together
from specified sample containers.

7.1.3.  Corrective Action - Action taken to eliminate the causes of an existing
nonconformity, defect or other undesirable situation in order to prevent
recurrence.

7.1.4. EMAX Control Number (ECN) — is an identification given to a group of
samples received from a project that arrived on the same day accompanied by
a chain-of-custody (COC). Grouping of samples is determined by either the
project or the Project Manager’s discretion.

7.1.5.  Internal COC (ICOC) —is a record used by the laboratory to document when
samples are withdrawn from the sample control room. This record shall
contain the Lab Sample IDs and Lab Sample Container IDs of samples
withdrawn, the intended analysis, the initials of the custodian and recipients,
and the date and time of sample turn over.

UNCONTROLLEDWHEN PRINTED
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7.2.

7.1.6.

7.1.7.

7.1.8.

7.1.9.

7.1.10.

7.1.11.

7.1.12.

7.1.13.

7.1.14.

7.1.15.

7.1.16.

Lab Sample ID (LSID) — is EMAX sample identification to uniquely identify
each sample.

Lab Sample Container ID (LSCID) — is EMAX sample container identification
to uniquely identify each sample container.

Sample Receipt Form 1 (SRF1)- is a record where to logged-in the type of
delivery, who delivered the samples, the packaging condition, temperature
upon receipt and the conditions or any discrepancies of samples during
receiving.

Sample Receipt Form 2 (SRF2)- is a record where to logged-in the container
type, any chemical preservative and conditions per container of samples upon
receipt.

Non-conformance - An indication or judgment that a product or service has not
met the requirements of the relevant specifications, contract or regulation; also
the state of failing to meet the requirements.

Preservative — is a chemical added to a sample to maintain its integrity prior to
analysis.

Project Specific Requirement (PSR) — is a document containing the summary
of project requirements, the QC references and other information needed to
complete the work order.

Sample — is a specimen received in the laboratory bearing a unique client
sample ID traceable to the accompanying COC. Each unique client sample ID
shall have a corresponding unique Lab Sample 1D, unless otherwise specified
by the project. Hence, samples collected in different containers having the
same client sample ID are labeled with the same corresponding Lab Sample
ID.

Sample Delivery Group (SDG) —is a group of samples received over a period
of 14 days or less, not exceeding 20 samples per analysis per matrix.

Sub-sample — is an aliquot taken from a sample for analysis. Each sub-sample
is uniquely identified by the sample preparation ID.

Trip Blank — is a target-analyte-free sample, which travels with the sample to
monitor possible contamination during sample transport. This sample is
analyzed for volatiles.

Sample management described in this SOP shall be applicable to all projects. In
instances where there is project or program specific requirement, the project
specification shall take precedence over this SOP.
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8.0 FIGURES & FORMS

8.1. Figures
8.1.1.  Figurel- Work Order System Flow

8.2. Forms
8.2.1. SMO1F1 - EMAX Control Number Log
822.  SMO1F2- Internal Chain-of-Custody
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FIGURE I:
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SMO1F1:
MEAX
FABORATORIES, INC. EMAX CONTROL NUMBER LOG
Book # ECNL-2010 A-F
YEAR 2010 MONTH JANUARY CODE A
Date Baich Clignt Project Delivery / Sample Location Recipient
MM| DD | Number Pick-up S5 W Vs W O Initials COMMENTS
01 104001
01 10A002
01 104003
a1 10A004
01 104005
01 104006
o 104007
01 104008
01 104003
a1 104010
a1 104011
01 104012
01 104013
01 104014
01 104015
01 104016
o 104017
01 104018
01 104013
a1 10A020
a1 104021
01 104022
o 104023
01 104024
01 104025

Residual samples dispossd by

S=50IL W=WATER.
W =VOLATILES
= 0OTHER on:
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SMO1F2:
AX Page 1

LABORATORIES, ING.

INTERNAL CHAIN OF CUSTODY

ECN BOOK # ICOC-10-02

SAMPLE LOCATION

SOIL WATEER WITH MO CHEMICAL PRESERVATIVE WATER WITH CHEMICAL PRESERVATIVE OTHEERES
AMBER FLASTIC HNOy HCQ HL50, WaOH [+ZniAc).] el
RELINQUISHED LSID (%) LSCID ANALYSIS MATRIN RETURNED REMARKS
BY TO DATE TIME & W | OTHER| BY T DATE TIME

Disposed by:
sl Disposal Date:
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SOP No.: EMAX-SMO02 Revision No. 5  Effective Date:  2-Mar-09
Prepared By: Tu Nisamaneepong %ﬂ /\J {mm— Date: © 2> 0d©7
Approved By:  Kenette Pimentel  «oms é/:‘“"’/@.mm Date:  H3:02:©9

QA Manager

-y -

Approved By: Caspar Pang - W{'::;”, Date: 3 AZ/& 7.

Laboratory Director [ ’

Control Number: SM02-05-

1.0 PURPOSE

1.1.

To describe sample acceptance policy, sample receiving and sample storage procedures.

2.0 POLICIES

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

Any sample received by EMAX Laboratories Inc. must be processed as described in this
procedure to ensure that inspection is thorough, the documentation is complete and the
chain of custody is maintained.

The Sample Custodian shall be responsible for implementing the procedures set forth in
this SOP and shall adhere to the QC procedures as described in Appendix 1.

The Department Supervisor shall be responsible for checking and overseeing that the
process is properly enforced and are effectively applicable for the functions it is
designed for.

The Project Manager shall be responsible to make sure that the activities performed in
this Section are in compliance to project specific requirements. The PM shall also obtain
and relay resolution(s) of discrepancies on a timely manner.

All samples under the custody of EMAX Laboratories shall be stored in a properly
maintained and secured Sample Control Room.

All refrigerators used for sample storage shall be maintained as described in EMAX-
QCo03.

3.0 ASSOCIATED SOP

3.1. EMAX-SMO01 - Sample Management

3.2. EMAX-QC03 - Refrigerator Control

3.3. EMAX-RS02 - Receiving Radioactive Material

3.4. EMAX-RS03 - Control of Radioactive Samples
4.0 SAFETY

MAX

ER.T;,.:Z 1835 W. 205th Street, Torrance, CA 90501  Tel: (310) 618-8889  Fax: (310) 618-0818
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4.1. Read all MSDS of preservatives listed in this SOP.

4.2. Post the list of projects from superfund sites and projects requiring leaching procedures
in the sample control room. All sample coolers from these projects must be opened
under a fume hood.

4.3. Sample Chain of Custody comment section shall be reviewed prior to starting sample
inspection. Any information related to proper sample handling should be disseminated
in advanced by the Sample Custodian.

4.4. All samples shall be treated as potential hazards. Observe the standard laboratory safety
procedures. Protective gear, i.e., lab coat, safety glasses, gloves shall be worn at all
times when performing this procedure.

5.0 PROCEDURES
5.1.  Accepting Sample Custody

5.1.1.  Samples Delivered by a Third Party (FedEx, UPS, etc.)
5.1.1.1. Check for the following:
v" Presence of airbill/delivery receipt.
v" Check if the delivery is for EMAX
5.1.1.2. Sign the third party delivery form and accept the cooler(s).

5.1.1.3. If samples were received from DOE site, refer to EMAX-RS02 and
EMAX-RS03.

5.1.1.4. If more than one cooler is received, place a numeric mark on the
coolers starting from #1. If coolers are numbered as received, use the
existing number. Proceed to 5.2

5.1.2.  Samples Delivered by the Client
5.1.2.1. Check the COC for the presence of the following:
v Client Name
Client Address, Telephone #, and Fax #
Project Name and Contact Person
Turn Around Time
Sampler Name and Signature
Sample ID Number for Each Sample
Sampling Time and Date

AN N NN

Sample Container Type/Size

UNCONTROLLED WHEN PRINTED
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v Sample Matrix
v" Analysis Required/Requested
v’ Signature of the courier with date and time

5.1.2.2. If discrepancies are found, notify the PM to resolve the issue with the
client representative. If it can not be resolved, note it in the SRF.

5.1.2.3. Sign the COC, and write the date and time of receipt.

5.1.2.4. If more than one cooler is received, place a numeric mark on the
coolers. Proceed to 5.2.

Samples Picked-up by EMAX Courier
5.1.3.1. Check that the coolers are intact.

5.1.3.2. If coolers are not sealed, check that samples are packed properly to
prevent any breakage during transport

5.1.3.3. If coolers are sealed prior to accepting the COC, note on COC
comments section that coolers are sealed.

5.1.3.4. Follow steps 5.1.2
5.1.3.5. Sign the COC with date and time upon arrival at the laboratory

5.1.3.6. Endorse the coolers and the COC to the Laboratory Sample Custodian.
If more than one cooler is received, place a numeric mark on the
coolers.

5.1.3.7. Sample Custodian shall inspect/accept the custody of the COC and the
coolers as described by 5.1.2. Proceed to 5.2

5.2. Sample Inspection

5.2.1.
5.2.2.
5.2.3.

524.
5.2.5.
5.2.6.

Bring the cooler(s) to the fume hood. Turn on the fume hood.
Check the COC for any warning regarding safety issues.

Open the coolers and check presence of cooler thermometer' or temperature
blank. If both are not present proceed to 5.2.4

5.2.3.1. If cooler thermometer is present, proceed to 5.2.5.

5.2.3.2. If a temperature blank is present, open the container and submerge the
thermometer into the liquid. Proceed to 5.2.5.

Place the thermometer in between or near the sample(s).
Close the cooler and let it stand by for at least 5 minutes.

Read the thermometer and record the temperature for each cooler, in the

! Clients providing cooler thermometers are expected to have valid calibration prior to use.

UNCONTROLLED WHEN PRINTED
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5.2.7.

5.2.8.

COC(s) and SRF.

5.2.6.1. If all coolers are received with designated COC, record the

5.2.6.2.

temperature of each cooler in the associated COC.

If COC is not specific to each cooler, identify which samples are
contained in each cooler in the comment section of the COC and
correspondingly record the temperatures of each cooler.

Example: Three coolers were received accompanied by one COC. Cooler

number one temperature reading is 3 °C, and contains samples, 1,3, 7
and 12. Cooler number two temperature reading is 4 °C and contains
2,45 and 6. Cooler number three-temperature reading is 4 °C and
contains 8, 9, 10 and 11. The comment section of the COC should
read:

1-3°C-samples1,3,7,12
2-4°C -samples 2,4,5,6
3-4°C —samples 8to 11

Line-up the samples according to the COC sequence and check for agreement
with the sample tag. At a minimum check for the following information:

Client Sample ID

AN N N N RN

Sampling Date/Time

Analysis Requested

Preservative

Sample Container

Matrix

Check for the sample integrity.

v

v
v
v

Custody seal and sample container is intact

Initial of sampler is present

Check for sample holding time/preservation. Refer to Table 1.

Check for pH if required

Ensure that the sample cap is sealed properly.

Shake the sample, open the cap and pour a small amount of sample into
the cap. Trickle the transferred sample into an appropriate pH strip
indicator.

Compare the pH strip with the pH indicator table. Where readings are
not distinguishable between the increments of pH readings, use a

UNCONTROLLED WHEN PRINTED
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5.2.9.

narrow pH strip (0-3 or 9-12 pH strips) to distinctively identify
sufficiency of sample preservation.

e Record the pH and any discrepancy on the SRF.
v" Check for Sample Adequacy
Check for sample sufficiency (refer to Table 1)
v Sample(s) received is enough for all the analyses requested.

v Sample(s) for MS/MSD is enough for all analyses requested and if more
than one container is sent, check visually the consistency of samples and
label of containers; e.g. do all container labels agree, do the samples
contained look the same.

5.3. Assigning EMAX Control Number (ECN)

5.3.1.

5.3.2.

Write the next available ECN? into the COC. Record the date, the project and
sample location into the ECN log corresponding to the ECN taken.

Assign a unique Lab Sample ID (LSID) and Lab Sample Container ID (LSCID)
to each sample received as described in EMAX-SMOI.

5.4. Labeling the Samples

54.1.
54.2.

5.4.3.

5.4.4.

5.4.5.
5.4.6.

5.4.7.

Line-up the samples according to the COC sequence.

Using the labeling gun, position the characters of the first line to agree with the
LSID and the second line to agree with the LSCID.

Counter-check the COC sample label and ensure agreement with the sample
tag.

Press the labeler trigger and attach the printed label on a free space of the
sample label. Press the trigger again and attach on the sample cover.

Repeat steps 5.4.2 to 5.4.4 until all samples are labeled.

Have the sample labeling reviewed by the Supervisor or his/her designee and
document review in the SRF.

Store samples as described in EMAX-SMO01- Sample Management.

5.5. Sample Receipt Form (SRF)

5.5.1.

5.5.2.
5.5.3.

Complete the SRF1 and SRF2 to have all the information pertinent to the
sample(s) received (see Appendix 2).

For conformance to requirement of sample condition, refer to Table 1.

Write all discrepancies found in the SRF1.

? Refer to EMAX-SMOI for generating ECN.
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5.5.4.
5.5.5.

5.5.6.

Have the SRFs reviewed by the supervisor or his/her designee.

Make three copies of the SRFs and the COC(s) and distribute one set of copies
to the PM, the Sample Preparation Dept. and the Operations Manager. The PM
shall provide one set of copies of the SRF and COCs to the log-in after
checking.

The PM resolves discrepancies with the Client.

6.0 QUALITY CONTROL

7.0

8.0

6.1.

6.2.
6.3.
6.4.
6.5.

All samples shall be counter checked by a second person after labeling prior to sample

storage.

All SRFs shall be reviewed by the Sample Management Supervisor or his/her designee.

All anomalies reported shall require closures before work orders commence.

All reviews shall be initialed and dated.

Where sample preservatives are added in the lab as instructed by the client, observed
preservation requirements prior to sample analysis. For aqueous samples requested for
metals analysis preserved with HNO3 to pH < 2, allow a minimum of 24 hours to
dissolved metals adsorb into the walls of the sample container prior to sample analysis.

CORRECTIVE ACTION

7.1.

7.2.

7.3.

The requirements for sample containers, preservations, holding time and minimum amount of sample is
listed in Table 1. Acceptance criteria and corrective actions for samples are listed in Appendix 1.

The PM shall follow-up all resolutions to issues and discrepancies in a timely manner and shall document
all correspondence.

The PM shall then relay the resolutions in writing [resolution on SRF1 and/or email/fax attached to the
SRF1], to the Sample Management Dept. and all other affected departments for appropriate action.

SUPPLEMENTARY NOTES

8.1.

Definition Of Terms

8.1.1.

Chain-of-Custody (COC) — is a record where sample custody transfer is documented. At a
minimum the COC shall contain the project ID, sample ID, sampling location, date/time of
collection, chemical preservatives (if any) dated signatures of individuals involved in the
sample transfer.

Composite Sample — is an equal amount of sample aliquot combined together from specified
sample containers.

Corrective Action - Action taken to eliminate the causes of an existing nonconformity, defect or
other undesirable situation in order to prevent recurrence.
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9.0

8.1.4. EMAX Control Number (ECN) — is an identification given to a group of samples received from
a project that arrived on the same day accompanied by a chain-of-custody (COC). Grouping of
samples is determined by either the project or the Project Manager’s discretion.

8.1.5. Internal COC (ICOC) —is a record used by the laboratory to document when samples are
withdrawn from the sample control room. This record shall contain the Lab Sample IDs of
samples withdrawn, the intended analysis, the initials of the custodian and recipients, and the
date and time of sample turn over.

8.1.6. Lab Sample ID — is EMAX sample identification to uniquely identify each sample.

8.1.7. Lab Sample Container ID (LSCID) — is EMAX sample container identification to uniquely
identify each sample container.

8.1.8. Sample Receipt Form 1 (SRF1)- is a record where to logged-in the type of delivery, who
delivered the samples, the packaging condition, temperature upon receipt and the conditions or
any discrepancies of samples during receiving.

8.1.9. Sample Receipt Form 2 (SRF2)- is a record where to logged-in the container type, any
chemical preservative and conditions per container of samples upon receipt.

8.1.10.  Nonconformance - An indication or judgment that a product or service has not met the
requirements of the relevant specifications, contract or regulation; also the state of failing to
meet the requirements.

8.1.11.  Preservative — is a chemical added to a sample to maintain its integrity prior to analysis.

8.1.12.  Project Specific Requirement (PSR) — is a document containing the summary of project
requirements, the QC references and other information needed to complete the work order.

8.1.13.  Sample — is a specimen received in the laboratory bearing a unique client sample ID traceable
to the accompanying COC. Each unique client sample ID shall have a corresponding unique
Lab Sample ID, unless otherwise specified by the project. Hence, samples collected in different
containers having the same client sample ID are labeled with the same corresponding Lab
Sample ID.

8.1.14.  Sample Delivery Group (SDG) — is a group of samples received over a period of 14 days or
less, not exceeding 20 samples per analysis per matrix.

8.1.15.  Sub-sample — is an aliquot taken from a sample for analysis. Each sub-sample is uniquely
identified by the sample preparation ID.

8.1.16.  Trip Blank — is a target-analyte-free sample, which travels with the sample to monitor possible
contamination during sample transport. This sample is analyzed for volatiles.

APPENDICES, TABLES & FORMS

9.1. Tablel - Required Sample Condition
9.2. Appendix | - Summary of Quality Control Procedures
9.3. Forms - Sample Receipt Forms (SRF1 & SRF2)
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TABLE 1
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR AQUEOUS SAMPLES
Parameter Applicable Methods Container’ Preservation® Maximum holding time Min. Sample
Amount (ml)
Acidity SM 2310B 4(a) 18", 20", Online P,FP,G Cool, <6 °C 14 days 50
Alkalinity SM 2320B 18", 20™ Online P,FP, G Cool, <6 °C 14 days 50
Ammonia EPA 350.1, Rev. 2.0 (1993) P,FP, G Cool, <6 °C, H,SO, to 28 days 25
SM 4500-NH3 C 18th (Neslerization) pH<2
SM 4500-NH3 C 20th (Titration)
SM 4500-NH3 F/G 18" (Electrode)
SM 4500-NH3 D/E 20™ (Electrode)
Anions (Bromide, Chloride, EPA 300.0 P,FP, G Cool, <6 °C 28 days 25
Fluoride, Sulfate) SM 4110B 18™, 20", Online
SW 9056
Biochemical oxygen demand SM 5210 B 18‘h, 20‘h, Online P,FP, G Cool, <6 °C 48 hours 1000
Chemical oxygen demand EPA 410.4 Rev. 2 1993 P,FP, G Cool, <6 °C, H,SO, to 28 days 5
SM 5220 D 18", 20™ Online pH<2
Chloride SM 44500-C1 B 18", 20", Online P,FP, G None required 28 days 25
(Titrimetric — Silver Nitrate)
Chlorine, total residual SM 4500-C1 B 18", 20" Online P,G None required Analyze within 15 200
minutes
Color SM 2120 B 18™, 20™, Online P, FP, G Cool, <6 °C 48 hours 50
Cyanide, total SM 4500-CN E 18" 20™ Online P, FP, G Cool, <6 °C, NaOH to 14 days 25
pH>12, reducing agent
Cyanide, available SM 4500-CN G 18™, 20", Online P,FP, G Cool, <6 °C, NaOH to 14 days 25
pH>12, reducing agent
Fluoride SM 4500-F B 18", 20™ Online P None required 28 days 25
(Electrode)
SM 4500-F D 18™, 20™, Online
(Colorimetric - SPADNS )
Hardness SM 2340 B/C 18", 20™, Online P,FP, G HNO; or H,SO, to pH<2 6 months 50
Hydrogen ion (pH) SM 4500-H" B 18™, 20", Online P,FP, G None required Analyze within 15 minutes 20

SW 9040B, SW9045C

3
““P”’ is polyethylene; ‘‘FP”’ is fluoropolymer (polytetrafluoroethylene (PTFE; Teflon), or other fluoropolymer, unless stated otherwise in this Table 1; *“G’’ is glass; ‘“PA’’ is any plastic that is made of a sterilizable material
(polypropylene or other autoclavable plastic); ““LDPE’’ is low density polyethylene.

Samples received are expected to have been properly preserved by the field samplers. Checking of sample preservation is only based on Temperature reading and/or pH measurements specified in this SOP. Cool, <6 °C —
means cooled at <6 °C but samples must not be frozen.
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Rev. 5
TABLES
TABLE 1
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR AQUEOUS SAMPLES
Parameter Applicable Methods Container’ Preservation® Maximum holding time Min. Sample
Amount (ml)
Kjeldahl and Organic N SM 4500-N,,, C 18", 20", Online P,FP,G Cool, <6 °C, H,SO, to 28 days 50
pH<2
Chromium VI EPA 218.6, SW 7199 P,FP, G Cool, <6 °C, 28 days (Preserved) 20
SM 3500-Cr E 18™, C 20", Online Ammonium Sulfate 24 hours (Unpreserved)
(Ion Chromatography) pH=9.3-9.7
SW 7196A
SM 3500-Cr D 18", 20", Online
(Colorimetric)
Mercury (CVAA) EPA 245.2 P,FP,G HNO; to pH<2 28 days 50
SM 3112B 18™ Online
SW 7470A
Metals, ° EPA 200.7 EPA 200.8 P, FP HNO; to pH<2 6 months 50
except chromium VI, and SW 6010B SW6020A
mercury
Nitrate EPA 352.1 (Brucine sulfate) P,FP, G Cool, <6 °C 48 hours 25
EPA 300.0
SM 4110B 18" 20™ Online
Nitrate-nitrite EPA 353.2 (Cadmium Reduction) P,FP, G Cool, <6 °C, H,SO, to 28 days 25
SM 4500-NOs E 18", 20™, Online pH<2
EPA 300.0
SM 4110B 18", 20" Online
Nitrite EPA 300.0 P,FP, G Cool, <6 °C 48 hours 25
SM 4110B 18", 20", Online
SM 4500-NO, B 18", 20", Online
Oil and grease SW 1664A G Cool to <6 °C, HCl or 28 days 25
SM 5520 B 20", Online H,SO, to pH<2
Organic Carbon , total SM 5310 B/C/D 18™, 20", Online P,FP, G Cool to <6 °C, HCI, H,SO,, | 28 days 25
SW 9060A or H;PO,4 to pH<2
Orthophosphate EPA 365.1 Rev. 2 1993 P,FP,G Cool, <6 °C Filter within 15 minutes; 25

EPA 356.3 1978
EPA 300.0

SM 4110B 18" 20™ Online
SM 4500-P E 18™, 20"

Analyze within 48 hours

Aqueous sample received without acid preservation may be preserve in the lab upon client instruction. When acid is added allow at least 24 hours before sample analysis to dissolve any metals that adsorb to the container

walls.
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TABLE 1
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR AQUEOUS SAMPLES
Parameter Applicable Methods Container’ Preservation® Maximum holding time Min. Sample
Amount (ml)
Oxygen, Dissolved SM 4500-O C 18™, 20", Online G None required Analyze within 15 minutes 25
after filtration
Phenols EPA 420.1 1978 G Cool, <6 °C, H,SO, to 28 days 25
SW 9065 pH<2
Phosphorous, total EPA 365.3 P,FP, G Cool, <6 °C, H,SO, to 28 days 50
SM 4500-P E 18", 20™ pH<2
Residue, total SM 2540 B 18", 20", Online P,FP,G Cool, <6 °C 7 days 100
Residue, Filterable SM 2540 C 18™, 20", Online P, FP, G Cool, <6 °C 7 days 100
Residue, Nonfilterable (TSS) SM 2540 D 18" 20" Online P, FP, G Cool, <6 °C 7 days 100
Residue, Settleable SM 2540 F 18", 20", Online P, FP, G Cool, <6 °C 48 hours 1000
Silica, Dissolved SM 4500-Si C 18™ P or Quartz Cool, <6 °C 28 days 50
SM 4500-SiO, D 20", Online
Specific conductance EPA 120.1 1982 P,FP, G Cool, <6 °C 28 days 20
SM 2510B 18™ 20™ Online
Sulfate EPA 300.0 P,FP,G Cool, <6 °C 28 days 50
SM 4110B 18" 20™ Online
Sulfide SM 4500-S* D 18", 20™, Online P,FP, G Cool, <6 °C, add zinc 7 days 100
SM 4500-S* E 18™, F 20", Online acetate plus NaOH to pH>9
SW 9034
Sulfite SM 4500-SO; B 18", 20™, Online P, FP, G None required Analyze within 15 minutes
Surfactants SM 5540 C 18", 20", Online P,FP, G Cool, <6 °C 48 hours 100
Turbidity EPA 180.1 Rev. 2 1993 P,FP, G Cool, <6 °C 48 hours 40
SM 2130 B 18", 20", Online
Purgeables VOCs EPA 524 G, FP-lined Cool, <6 °C, 0.008% 14 days (Preserved) 40
EPA 624 septum Na,S,0;, HCI to pH <2 7 days (Unpreserved)
SW 8260B
Purgeable Hydrocarbons SW 8015B G, FP-lined Cool, <6 °C, 0.008% 14 days (Preserved) 40
AK101 septum Na,S,0;, HCl to pH <2 7 days (Unpreserved)
Acrolein and acrylonitrile EPA 624 G, FP-lined Cool, <6 °C, 0.008% 14 days (Preserved) 40
SW 8260B septum Na,S,0;, pH to 4-5 3 days (Unpreserved)
Extractable BNAs EPA 625 G, FP-lined cap | Cool, <6 °C, 0.008% 7 days until extraction, 40 1000
SW 8270C Na,S,0; days after extraction
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TABLES
TABLE 1
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR AQUEOUS SAMPLES
Parameter Applicable Methods Container’ Preservation® Maximum holding time Min. Sample
Amount (ml)
Extractable Hydrocarbons SW 8015B G, FP-lined cap | Cool, <6 °C, store in dark, 7 days until extraction, 40 1000
LUFT 0.008% Na,S,05 days after extraction
AK102
AK 103
PCBs EPA 608 G, FP-lined cap | Cool, <6 °C 1 year until extraction, 1 1000
SW 8082 year after extraction
Pesticides EPA 608 G, FP-lined cap | Cool, <6 °C, pH 5-9 7 days until extraction, 40 1000
SW 8081A days after extraction
Extractable Organics SW 8141A G, FP-lined cap | Cool, <6 °C 7 days until extraction, 40 1000
SW 8151A days after extraction
TABLE 2
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR SOLID SAMPLES
. Sample . . . Min. Sample
Parameters Applicable Methods Container Preservative Holding Time Amount (g)
Volatile Organics SW 8260B Encore Tube (or equivalent) Cool, <6 °C 48 hours 5
Cool, <6 °C
Volatile Organics SW8260B Encore Tube (or equivalent) Na,S,05 solution or 14 days 5
Methanol
Encore Tube
Purgeable TPH SW 8015B Cool, <6 °C 14 days 5
2-4 oz Jar/ Shelby Tube
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TABLE 2
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR SOLID SAMPLES
. Sample . . . Min. Sample
Parameters Applicable Methods Container Preservative Holding Time Amount (g)
SW 8015B SW 8081A SW 8082
Extractable Organics SW 8141A SW 8151A 4-8 0z Jar/Shelby Tube Cool, <6 °C 14 dayz;;’s‘;ra"t 40 30
SW 8270B
ASAP
Ignitability SW 1010 4-8 oz Jar/Shelby Tube Cool, <6 °C 100
(24 hours from receipt)
Perchlorate EPA 314.0 4-8 oz Jar/Shelby Tube Cool, <6 °C 28 days 10
SW6010B
Metals 4-8 oz Jar/Shelby Tube Cool, <6 °C 180 days 5
SW 6020A
EPA 218.6
Chromium VI SW 9076A 4-8 oz Jar/Shelby Tube Cool, <6 °C 24 hours 10
SW 7199
Mercury SW 7471A 4-8 oz Jar/Shelby Tube Cool, <6 °C 28 days 5
Cyanide SW 9010B/9014 4-8 oz Jar/Shelby Tube Cool, <6 °C 14 days 10
SW 9030
Sulfide 4-8 oz Jar/Shelby Tube Cool, <6 °C 7 days 10
SW9034
SW 9040C ASAP
pH 4-8 oz Jar/Shelby Tube None 10
SW 9045C (24 hours from receipt)
Anions (Br, Cl, F, NO3;/NO,, SO,) | SW 9056 4-8 oz Jar/Shelby Tube None 28 days 10
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TABLE 2
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR SOLID SAMPLES
. Sample . . . Min. Sample
Parameters Applicable Methods Container Preservative Holding Time Amount (g)
Nitrate-N SW 9056 4-8 oz Jar/Shelby Tube Cool, <6 °C 48 hours 10
TOC SW 9060A 4-8 oz Jar/Shelby Tube Cool, <6 °C 28 days 10
Phenols SW 9065 4-8 oz Jar/Shelby Tube Cool, <6 °C 28 days 10
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APPENDICES
APPENDIX 1: SUMMARY OF QUALITY CONTROL PROCEDURES
Parameter Acceptance Criteria Corrective Action

Cooler/Sample Custody Seal

To maintain sample integrity at all time, custody seal
must be intact when samples are received.

Take cooler temperature reading
Inform the client immediately.

Wait for the client response before proceeding.

Integrity Of Sample Container

All samples shall be protected from any form of
contamination.

Samples received must be intact.

Place sample(s) in a double zipped locked bag.
Inform the client immediately

Wait for Client response before proceeding

Cooler Temperature

Samples must be received at required temperature.
Refer to Table 1

Take the cooler temperature reading.
Inform the client immediately

Wait for Client response before proceeding

Samples must be analyzed within holding time.

Check COC if special instruction is present.

preservative. Refer to Table 1.

Sample Holding Time Inform the client immediately.
Refer to Table 1 ) . .
Wait for Client response before proceeding.
. Samples must be received with proper and adequate Inform the client immediately
Preservation

Wait for Client response before proceeding

Volatile Samples

Water samples for volatile analyses requires zero
headspace

Presence of air bubble must not to exceed 6mm.

Samples must be accompanied with Trip Blank in the
same cooler.

Check the number of sample containers. If more than
one is submitted, and the other sample is okay, note
the discrepancy on the SRF and proceed with sample
receiving.

Corresponding to the sample container ID, write
“Bubble >6mm” as discrepancy in the SRF. If all
vials for a sample have bubble >6mm, inform the PM
immediately so that client can be notified promptly.

If there is only one sample container received, inform
the client immediately.

If Trip Blank is misplaced or lacking, inform the
client immediately.

Sample Amount

Refer to Table 1 for appropriate sample container for
specific analysis.

Inform the Client immediately

Wait for the response before proceeding.

Sample Label

COC and sample tag must agree.

Document the discrepancy following the convention
below:

Sample Control #XXXXXX-XX
Client sample ID XXXXXXXXX
COCreads ....coovvvnvenenenenn.
Field sample tag reads ........

Submit copy to SRFs and COCs to PM for proper
action.

Others (any other parameters
observed that is not listed above.)

Must be verified.

Report to the Supervisor

UNCONTROLLED WHEN PRINTED
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FORMS
SRF1

SAMPLE RECEIPT FOREM 1

LABDHATORIES, IMNC.
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—
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SAMPLE RECEIPT FORM 2

LAHORATORIES, IKC

SAMPLES RECEIVED FOR ECN:

o | sawmz | E CONTAINER TYPE CHEMICAL PRESERVATIVE Filtered
E{:; CONTAINER| =
[.I' jin]} bl
= N N PR
| B ; g | ¢ |LF|s¥ |0 4| B
3|5 |f|F|2|p|2]5 [EajZn 2w Fls ||| 2]2]:
* 1
= ]
= 4
5
* 6
= 8
* 0
= ':I
*= 1
= ]
= 4
* 5
* 6
= 8
* 0
= ':I
*= 1
= ]
* 4
5
* 6
= 8
* 9
= ':I

I PRINTDRF
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STANDARD OPERATING PROCEDURE Page 1 of 6
WASTE DISPOSAL
SOP No.: EMAX-SMO03 Revision No. 4 Effective 09/ 10/07

Date:

k_'.'_ﬁli 7 S T -
Prepared By: Richard Beauvil fW .g-u.ud);f'}l Date: 2%//oc /o

Approved By: Kenetie Pimentel

] j__,f.;
i .
i "ﬁ'?“tfz /{-l S Date: &%rep 7

QA Manager L
. A - - alin fam
Approved By:  Sing Pang P g Date: 0/ 10 /0 /)
RSO = : ’

Control Number: SM03-03-

1.0

2.0

PURPOSE

1.1.  To establish waste disposal policies in accordance to all applicable Local, State and Federal requirements.

1.2. To describe the specific steps required to assure compliance to the requirements for disposing laboratory
generated waste.

POLICIES

2.1.  All wastes shall be disposed in accordance to all applicable Local, State and Federal requirements.

2.2.  All wastes shall be separated according to different waste streams as described in this SOP.

2.3.  The Safety Officer shall be responsible to make sure that waste streams are analyzed or waste process
history is used prior to disposal and all analytical results shall be maintained accordingly.

2.4. The Waste Management Unit shall be responsible for waste disposal handling and all members shall be
duly trained and certified to perform this activity. They shall also be responsible for ensuring that all
wastes streams are properly labeled in all laboratory areas and be responsible for maintaining orderliness
in the waste storage area.

2.5. Satellite waste disposal units will be maintained in all laboratory areas, and will be clearly labeled in
accordance to labeling requirements.

2.6.  The waste storage area shall bear the caution sign:

“HAZARDOUS WASTE STORAGE AREA”
“UNAUTHORIZED PERSONS KEEP OUT”
2.7.  The Safety Officer shall be responsible for conducting weekly inspection of the waste storage area (See
appendix 2) to ensure that:
e  The area is safe and clean.
e  There is no evidence of container leakage and/or deterioration.
e  There are no substance incompatibilities.
e  There are no other related issues that may cause a danger to any personnel.
2.8.  All hazardous waste will only be stored on-site for no more than 90 days, from the accumulation start date

of the waste stream.

UNCONTROLLED WHEN PRINTED
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WASTE DISPOSAL

SOP No.: EMAX-SMO03 Revision 4 Effective Date: 09/10/07

No.

3.0

4.0

5.0

6.0

ASSOCIATED SOP
3.1. EMAX-SMO01 Sample Management

SAFETY

4.1.  Employees performing any waste disposal activity shall be done under the direct supervision of a certified
waste disposal employee.

4.2.  Safety goggles, gloves and protective clothing shall be worn at all times during the entire course of waste
disposal. Respirators shall be worn when disposing solvent waste.

4.3. Incompatible wastes shall not be mixed together or stored on the same secondary container.

INSTRUMENTS, CHEMICALS AND MATERIALS

5.1.  Hazardous waste containers - DOT approved containers
5.2.  Non-hazardous waste containers - Non-reactive material to waste stored
PROCEDURES

6.1.  Identify waste streams and handle each independently.

Waste Stream EPA Waste State Waste Disposal Sites
No. Code
1. Mixed Flammable D001 214/741 CAD 044429835
Liquid (Clean Harbor)
2. Soil and Debris None 181 NVT330010000
(US Ecology)
3. Acid Waste pH <2 D002 791 CAT 080033681
(Phibro Tech)
4. Cyanide Waste pH > 10 P030 711 CAD 044429835
(Clean Harbor)
5. Methylene Chloride F001 211 CAD 008302903 (Veolia)
Waste
6. Wastewater w/ trace of F001 135 CAD 008302903 (Veolia)
Methylene Chloride
7. Waste Flammable D001,F003 214/741 ARD981057870
ids: (Rineco.)
Solids; PCB < 50 ppm F005
8. Wastewater; PCB > 5 F005 741 CAD 0444293835

UNCONTROLLED WHEN PRINTED
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WASTE DISPOSAL

SOP No.: EMAX-SMO03 Revision 4  Effective Date: 09/10/07
No. L
mg/L (Clean Harbor)
9. Non-RCRA Wastewater None 135 CAT 080033681
pH4-10 (Phibro Tech)
10. Chromium VI Waste D002, D007 171 CAD 044429835
(Clean Harbor)
11. Universal Waste None None Offlease Clearinghouse
(Electronic Devices,
Monitors, Empty Printer
Cartridges)
12. Universal Waste None None AZD 982434185 (EPSI,
(Batteries, Fluorescent /?(Z,) %Anggé(:‘ggl
tubes, Mercury wastes, (Kinsbursky, CA)
Aerosal cans)
6.2. Handling Satellite Waste
6.2.1. Collect all analytical waste generated in a satellite waste container.
Note: Residual samples, digestates or extracts incorporated in the analytical wastes are traceable
through the analytical run log.
6.2.2. Place satellite waste containers in a cart and move them to the 90-day waste storage area.
6.2.3. Transfer satellite waste into the appropriate 55 gallons waste stream drum as identified in
section 6.1.
6.2.4. Record the activity into the satellite waste disposal logbook. (See Appendix 1).
6.2.5. Return the satellite containers to their appropriate location. Affix a label with the accumulation
start date on the containers.
6.3. Digestates and extracts Disposal
6.3.1. Dispose digestates and extracts once the holding time is past or by approval of the client.
6.3.2. Place digestates and extracts in a cart and move them to the 90-day waste storage area.
6.3.3. Transfer the satellite waste into the appropriate 55 gallons waste stream drum as identified in
section 6.1.
6.3.4. Record their disposal in the digestion or extraction logbook.
6.4. Sample Residue disposal
6.4.1. Dispose samples after three (3) months and/or with the client consent.
6.4.2. Dispose samples past holding time unless directed otherwise by the client.
6.4.3. Transfer the samples into a 5 gallon pal and check the pH before placing it into the appropriate
55 gallons waste stream drum as identified in section 6.1.
6.4.4. Record the activity into the corresponding SDG pages of the internal chain of custody (ICOC).

UNCONTROLLED WHEN PRINTED
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SOP No.: EMAX-SMO03 Revision 4 Effective Date: 09/10/07
No.

6.4.5. Glass containers remaining after disposal of the water and soil waste will be broken or crushed
whenever possible. Place glass containers in a strong cardboard box, cover and brake them
with a heavy long metal rod.

6.5.  Other Waste Streams

6.5.1. Separate soil samples having concentrations higher than 50 ppm of Polychlorinated Biphenyls
(PCBs) and dispose as PCB contaminated soil.

6.5.2. Separate water samples having concentration higher than 5 ppm of Polychlorinated Biphenyls
(PCBs) and dispose as PCB contaminated wastewater.

6.5.3. Dilute all PCB standards > 50 ppm and dispose into the mixed flammable liquid waste stream
drum.

6.5.4. Separate all oil samples and product samples and dispose them into the mixed flammable liquid
waste stream drum.

6.5.5. Collect all Chemical Oxygen Demand (COD) vials and bulk into a 5 gallon drum for disposal
as Chromium VI waste Stream.

6.6. Waste Stream Records
6.6.1. Create and maintain a file for each waste stream to include:
e  Description of waste stream and/or generating process.
e C(lassification of waste stream based on DOT and EPA regulations.
e Profile reports from TSD facility where the waste is shipped.
e  And other pertinent information.
6.7. Management of Containers

6.7.1. Fill the waste containers to a maximum of 95% of their capacity to allow for expansion within
the container.

6.7.2. For wastes characterized as hazardous wastes:

e  Use containers approved by DOT only.

e Use DOT approved labels only

e Labels shall include “HAZARDOUS WASTE” in addition to other information required to
be in the label.

6.7.3. For wastes characterized as non-hazardous, use a container that will not react with the
substance stored.

6.7.4. Maintain the containers closed except when wastes are being added or removed from them.

6.7.5. Maintain the exteriors of waste containers free from dirt, sludge or liquids.

6.8  Universal Waste

6.8.1 Universal waste will be collected in 55 gallon drum and will be disposed as identified in
section 6.1.

7.0 REFERENCES

UNCONTROLLED WHEN PRINTED
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8.0

9.0

7.1.  California Title 22
7.2. 40 CFR 261 Subpart C

APPENDICES
8.1. Appendix 1 - Satellite Waste Disposal Log
8.2. Appendix 2 - Weekly Satellite Inspection Checklist

SUPPLEMENTARY NOTES

9.1 Satellite wastes are wastes generated from the instruments or various analytical processes.

9.2 Digestates or extracts are stored aliquot of liquid or solvent generated from analytical digestion or

extraction processes.

9.3  Sample residues are stored samples aliquot remaining after its use from analyses.

UNCONTROLLED WHEN PRINTED



TOC

SATELLITE WASTE DISPOSAL LOG

EMAX-SMO03
Rev. 3
Appendix 1

DATE

SIGNATURE

DESCRIPTION

VOLUME

REMARKS
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Appendix 2
SATELLITE WASTE DISPOSAL LOG
WEEKLY
SATELLITE/WASTE ACCUMULATION AREA
INSPECTION CHECKLIST
INVESTIGATOR:
Container
Lab Container | Container in Good Signs of Secondary Accumulation Date of
Date Area Closed? Labeled? | Condition? | Spills/Leaks? | Containment? Start Date? Correction? Initials
Y/N Y/N Y/N Y/N Y/N Y/N
EXTRACTION
DOE METALS
STD ROOM
FUEL/WETCHEM
METALS

WEIGHING ROOM

UNCONTROLLED WHEN PRINTED
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ACCREDITATION
BUREAU

Certificate of Accreditation
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EMAX Laboratories, Inc
: 1835 W 205t Street :
Torrance, CA 90501

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration Laboratories”
and the U.S. Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP).*

The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8
January 2009).

Accreditation Granted through: January 10, 2014

"ER\

R. Douglas Leonard, Jr., Managing Director
Laboratory Accreditation Bureau
Presented the 10t of January 2011

*See the laboratory’s Scope of Accreditation for details of the DoD ELAP requirements

Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National
Cooperation for Laboratory Accreditation).
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J- LABORATORY
® ) ACCREDITATION
BUREAU

Scope of Accreditation
For
EMAX Laboratories, Inc.

1835 W 205™ Street
Torrance, CA 90501
Kenette Pimentel
310-618-8889

Certificate # L2278

In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems
Manual for Environmental Laboratories (DoD QSM v4.1) based on the National Environmental
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision
June 5, 2003), accreditation is granted to EMAX Laboratories, Inc. to perform the following tests:

Accreditation granted through: January 10, 2014

Testing - Environmental

Non-Potable Water
Technology Method Analyte
GC AK101 GRO
GC AK102 DRO
GC AK103 RRO
GC RSK175 Methane
GC RSK175 Acetylene
GC RSK175 Ethylene
GC RSK175 Ethane
GC RSK175 Propane
GC RSK175 Carbon dioxide
Spectrometric SM4500-NH3C Ammonia
Spectrometric SM4500-NH3F Ammonia
Spectrometric SM4500-NOrgC TKN
Spectrometric SM4500-PE Phosphorus
Electrode SM9040C pH
Electrode SM9045D pH
Spectrometric SM9065 Phenols
Pensky-Martens SW1010 Ignitability
ICP SW6010B & 6010C Aluminum
ICP SW6010B & 6010C Antimony
ICP SW6010B & 6010C Arsenic
ICP SW6010B & 6010C Barium

Form 403.8 — Original — 11-01-09 Page 1 of 33
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Certificate # L2278

Non-Potable Water

Technology Method Analyte
ICP SW6010B & 6010C Beryllium
ICP SW6010B & 6010C Boron
ICP SW6010B & 6010C Cadmium
ICP SW6010B & 6010C Calcium
ICP SW6010B & 6010C Chromium
ICP SW6010B & 6010C Cobalt
ICP SW6010B & 6010C Copper
ICP SW6010B & 6010C Iron
ICP SW6010B & 6010C Lead
ICP SW6010B & 6010C Magnesium
ICP SW6010B & 6010C Manganese
ICP SW6010B & 6010C Molybdenum
ICP SW6010B & 6010C Nickel
ICP SW6010B & 6010C Potassium
ICP SW6010B & 6010C Selenium
ICP SW6010B & 6010C Silver
ICP SW6010B & 6010C Sodium
ICP SW6010B & 6010C Strontium
ICP SW6010B & 6010C Thallium
ICP SW6010B & 6010C Tin
ICP SW6010B & 6010C Titanium
ICP SW6010B & 6010C Vanadium
ICP SW6010B & 6010C Zinc

ICP-MS SW6020A Aluminum
ICP-MS SW6020A Antimony
ICP-MS SW6020A Arsenic
ICP-MS SW6020A Barium
ICP-MS SW6020A Beryllium
ICP-MS SW6020A Boron
ICP-MS SW6020A Cadmium
ICP-MS SW6020A Calcium
ICP-MS SW6020A Chromium
ICP-MS SW6020A Cobalt
ICP-MS SW6020A Copper
ICP-MS SW6020A Iron
ICP-MS SW6020A Lead
ICP-MS SW6020A Magnesium
ICP-MS SWG6020A Manganese
ICP-MS SW6020A Molybdenum
ICP-MS SW6020A Nickel
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Non-Potable Water

Technology Method Analyte
ICP-MS SW6020A Potassium
ICP-MS SW6020A Selenium
ICP-MS SW6020A Silver
ICP-MS SW6020A Sodium
ICP-MS SW6020A Strontium
ICP-MS SW6020A Thallium
ICP-MS SW6020A Tin
ICP-MS SW6020A Titanium
ICP-MS SW6020A Uranium
ICP-MS SW6020A Vanadium
ICP-MS SW6020A Zinc

Spectrometric SW7196A Hex. Chromium

IC SW7199 Hex. Chromium
Cold-Vapor SWT7470A / 7471A Mercury

GC SW8015B / 8015C Gasoline

GC SW8015B / 8015C Diesel

GC SW8015B / 8015C Motor Oil

GC SW8015B / 8015C JP5

GC SW8081A /8081B Aldrin

GC SW8081A / 8081B alpha-BHC

GC SW8081A / 8081B beta-BHC

GC SW8081A / 8081B delta-BHC

GC SW8081A / 8081B gamma-BHC (Lindane)

GC SW8081A /8081B DDD (4,4)

GC SW8081A / 8081B DDE (4,4)

GC SW8081A / 8081B DDT (4,4)

GC SW8081A / 8081B Dieldrin

GC SW8081A / 8081B Endosulfan |

GC SW8081A / 8081B Endosulfan 11

GC SW8081A / 8081B Endosulfan sulfate

GC SW8081A / 8081B Endrin

GC SW8081A / 8081B Endrin Aldehyde

GC SW8081A / 8081B Heptachlor

GC SW8081A / 8081B Heptachlor epoxide

GC SW8081A / 8081B Methoxychlor

GC SW8081A / 8081B alpha-Chlordane

GC SW8081A / 8081B gamma-Chlordane

GC SW8081A / 8081B Endrin Ketone

GC SW8081A / 8081B Toxaphene

GC SW8081A / 8081B Technical Chlordane
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Non-Potable Water

Technology Method Analyte
GC SW8082 / 8082A PCB1016
GC SW8082 & 8082A PCB1221
GC SW8082 & 8082A PCB1232
GC SW8082 & 8082A PCB1242
GC SW8082 & 8082A PCB1248
GC SwW8082 & 8082A PCB1254
GC SW8082 & 8082A PCB1260
GC SW8082 & 8082A PCB1262
GC SW8082 & 8082A PCB1268
GC SW8082 & 8082A PCB 8
GC SW8082 & 8082A PCB 18
GC SW8082 & 8082A PCB 28
GC SW8082 & 8082A PCB 44
GC SW8082 & 8082A PCB 52
GC SwW8082 & 8082A PCB 66
GC SW8082 & 8082A PCB 77
GC SW8082 & 8082A PCB 81
GC SwW8082 & 8082A PCB 101
GC SW8082 & 8082A PCB 105
GC SW8082 & 8082A PCB 114
GC SW8082 & 8082A PCB 118
GC SW8082 & 8082A PCB 123
GC SW8082 & 8082A PCB 126
GC SW8082 & 8082A PCB 128
GC SW8082 & 8082A PCB 138
GC SW8082 & 8082A PCB 153
GC SW8082 & 8082A PCB 156
GC SW8082 & 8082A PCB 157
GC SW8082 & 8082A PCB 167
GC SW8082 & 8082A PCB 169
GC SW8082 & 8082A PCB 170
GC SW8082 & 8082A PCB 180
GC SW8082 & 8082A PCB 187
GC SW8082 & 8082A PCB 189
GC SW8082 & 8082A PCB 195
GC SW8082 & 8082A PCB 206
GC SW8082 & 8082A PCB 209
GC SW8141A Azinphos-methyl
GC SW8141A Bolstar
GC SW8141A Chlorpyrifos
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Non-Potable Water
Technology Method Analyte

GC SW8141A Coumaphos

GC SW8141A Demeton

GC SW8141A Diazinon

GC SW8141A Dichlorvos

GC SW8141A Disulfoton

GC SW8141A Ethoprop

GC SW8141A Fensulfothion

GC SW8141A Fenthion

GC SW8141A Merphos

GC SW8141A Mevinphos

GC SW8141A Naled

GC SW8141A Methyl Parathion

GC SW8141A Phorate

GC SW8141A Ronnel

GC SW8141A Stirophos

GC SW8141A Tokuthion

GC SW8141A Trichloronate

GC SW8141A Dimethoate

GC SW8141A EPN

GC SW8141A Famphur

GC SW8141A Malathion

GC SW8141A Ethyl Parathion

GC SW8141A 0,0,0-Triethylphosphorothioate

GC SW8141A Sulfotepp

GC SW8141A Thionazin

GC SW8141A Tributyl Phosphate
GC-MS SwW8260B Acetone
GC-MS SwW8260B Acrolein
GC-MS SW8260B Acrylonitrile
GC-MS SW8260B Benzene
GC-MS SW8260B Bromobenzene
GC-MS SW8260B Bromochloromethane
GC-MS SW8260B Bromodichloromethane
GC-MS SW8260B Bromoform
GC-MS SW8260B Bromomethane
GC-MS SwW8260B tert-Butyl alcohol
GC-MS SW8260B 2-Butanone (MEK)
GC-MS SW8260B n-Butylbenzene
GC-MS SW8260B sec-Butylbenzene
GC-MS SW8260B tert-Butylbenzene
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Non-Potable Water

Technology Method Analyte
GC-MS SW8260B Carbon disulfide
GC-MS SW8260B Carbon tetrachloride
GC-MS SW8260B Chlorobenzene
GC-MS SW8260B 2-Chloroethyl vinyl ether
GC-MS SW8260B Chloroethane
GC-MS SW8260B Chloroform
GC-MS SW8260B 1-Chlorohexane
GC-MS SW8260B Chloromethane
GC-MS SW8260B 2-Chlorotoluene
GC-MS SW8260B 4-Chlorotoluene
GC-MS SW8260B Isopropyl ether (DIPE)
GC-MS SW8260B Dibromochloromethane
GC-MS SW8260B 1,2-Dibromo-3-chloropropane
GC-MS SW8260B 1,2-Dibromoethane
GC-MS SW8260B Dibromomethane
GC-MS SwW8260B 1,1-Dichloroethane
GC-MS SwW8260B 1,2-Dichloroethane
GC-MS SW8260B 1,2-Dichlorobenzene
GC-MS SW8260B 1,3-Dichlorobenzene
GC-MS SW8260B trans-1,4-Dichloro-2-Butene
GC-MS SW8260B 1,4-Dichlorobenzene
GC-MS SW8260B Dichlorodifluoromethane
GC-MS SW8260B 1,1-Dichloroethene
GC-MS SW8260B cis-1,2-Dichloroethene
GC-MS SwW8260B trans-1,2-Dichloroethene
GC-MS SW8260B Dichlorofluoromethane
GC-MS SW8260B 1,1-Dichloropropene
GC-MS SW8260B 1,2-Dichloropropane
GC-MS SW8260B 1,3-Dichloropropane
GC-MS SW8260B 2,2-Dichloropropane
GC-MS SW8260B cis-1,3-Dichloropropene
GC-MS SW8260B trans-1,3-Dichloropropene
GC-MS SW8260B tert-Butyl ethyl ether (ETBE)
GC-MS SW8260B Ethyl Methacrylate
GC-MS SW8260B Ethylbenzene
GC-MS SW8260B 2-Hexanone (MBK)
GC-MS SW8260B Hexachlorobutadiene
GC-MS SW8260B lodomethane
GC-MS SW8260B Isopropylbenzene
GC-MS SW8260B p-1sopropyltoluene
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Technology Method Analyte
GC-MS SW8260B Methylene Chloride
GC-MS SW8260B 4-Methyl-2-pentanone (MIBK)
GC-MS SW8260B tert-Butyl methyl ether
GC-MS SW8260B Naphthalene
GC-MS SW8260B n-Propylbenzene
GC-MS SwW8260B Styrene
GC-MS SW8260B tert-Amyl methyl ether (TAME)
GC-MS SW8260B 1,1,1,2-Tetrachloroethane
GC-MS SW8260B 1,1,2,2-Tetrachloroethane
GC-MS SW8260B Tetrachloroethene
GC-MS SW8260B Toluene
GC-MS SW8260B 1,1,1-Trichloroethane
GC-MS SW8260B 1,1,2-Trichloroethane
GC-MS SW8260B 1,2,3-Trichlorobenzene
GC-MS SwW8260B 1,2,4-Trichlorobenzene
GC-MS SwW8260B Trichloroethene
GC-MS SwW8260B Trichlorofluoromethane
GC-MS SW8260B 1,2,3-Trichloropropane
GC-MS SW8260B 1,1,2-Trichlorol,2,2-trifluoroethane
GC-MS SW8260B 1,2,4-Trimethylbenzene
GC-MS SW8260B 1,3,5-Trimethylbenzene
GC-MS SW8260B Vinyl Acetate
GC-MS SW8260B Vinyl Chloride
GC-MS SW8260B m-Xylene & p-xylene
GC-MS SW8260B 0-Xylene
GC-MS SW8260B 2-Butanol
GC-MS SW8260B Cyclohexane
GC-MS SW8260B SIM Benzene
GC-MS SW8260B SIM Carbon tetrachloride
GC-MS SW8260B SIM Chloroform
GC-MS SW8260B SIM Chloromethane
GC-MS SW8260B SIM 1,2-Dibromo-3-chloropropane
GC-MS SW8260B SIM 1,2-Dibromoethane
GC-MS SW8260B SIM 1,2-Dichloroethane
GC-MS SW8260B SIM 1,1-Dichloroethene
GC-MS SW8260B SIM cis-1,2-Dichloroethene
GC-MS SW8260B SIM trans-1,2-Dichloroethene
GC-MS SW8260B SIM 1,1,2,2-Tetrachloroethane
GC-MS SW8260B SIM Tetrachloroethene
GC-MS SW8260B SIM 1,1,1-Trichloroethane
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GC-MS SW8260B SIM 1,1,2-Trichloroethane
GC-MS SW8260B SIM Trichloroethene
GC-MS SW8260B SIM 1,2,3-Trichloropropane
GC-MS SW8260B SIM Vinyl Chloride
GC-MS SW8270C & 8270D Acenaphthene
GC-MS SW8270C & 8270D Acenaphthylene
GC-MS SW8270C & 8270D Aniline
GC-MS SW8270C & 8270D Anthracene
GC-MS SW8270C & 8270D Azobenzene
GC-MS SW8270C & 8270D Benzidine
GC-MS SW8270C & 8270D Benzo(a)anthracene
GC-MS SW8270C & 8270D benzo(a)pyrene
GC-MS SW8270C & 8270D Benzo(b)fluoranthene
GC-MS SW8270C & 8270D Benzo(e)pyrene
GC-MS SW8270C & 8270D Benzo(g,h,i)perylene
GC-MS SW8270C & 8270D Benzo(k)fluoranthene
GC-MS SW8270C & 8270D Benzoic Acid
GC-MS SW8270C & 8270D Benzyl Alcohol
GC-MS SW8270C & 8270D Biphenyl
GC-MS SW8270C & 8270D bis(2-chloroethoxy)methane
GC-MS SW8270C & 8270D bis(2-chloroethyl)ether
GC-MS SW8270C & 8270D bis(2-chloroisopropyl)ether
GC-MS SW8270C & 8270D bis(2-Ethylhexyl)adipate
GC-MS SW8270C & 8270D bis(2-Ethylhexyl)phthalate
GC-MS SW8270C & 8270D 4-Bromophenyl-phenylether
GC-MS SW8270C & 8270D Butylbenzylphthalate
GC-MS SW8270C & 8270D Carbazole
GC-MS SW8270C & 8270D 4-Chloro-3-methylphenol
GC-MS SW8270C & 8270D 4-Chloroaniline
GC-MS SW8270C & 8270D 2-Chloronaphthalene
GC-MS SW8270C & 8270D 2-Chlorophenol
GC-MS SW8270C & 8270D 4-Chlorophenyl-phenylether
GC-MS SW8270C & 8270D Chrysene
GC-MS SW8270C & 8270D Dibenzo(a,h)anthracene
GC-MS SW8270C & 8270D Dibenzofuran
GC-MS SW8270C & 8270D 1,2-Dichlorobenzene
GC-MS SW8270C & 8270D 1,3-Dichlorobenzene
GC-MS SW8270C & 8270D 1,4-Dichlorobenzene
GC-MS SW8270C & 8270D 3,3"-Dichlorobenzidine
GC-MS SW8270C & 8270D 2,4-Dichlorophenol
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GC-MS SW8270C & 8270D Diethylphthalate
GC-MS SW8270C & 8270D 2,6-Dimethylnaphthalene
GC-MS SW8270C & 8270D 2,4-Dimethylphenol
GC-MS SW8270C & 8270D Dimethylphthalate
GC-MS SW8270C & 8270D Di-n-butylphthalate
GC-MS SW8270C & 8270D 4,6-Dinitro-2-methylphenol
GC-MS SW8270C & 8270D 2,4-Dinitrophenol
GC-MS SW8270C & 8270D 2,4-Dinitrotoluene
GC-MS SW8270C & 8270D 2-6-Dinitrotoluene
GC-MS SW8270C & 8270D Di-n-octylphthalate
GC-MS SW8270C & 8270D Fluoranthene
GC-MS SW8270C & 8270D Fluorene
GC-MS SW8270C & 8270D Hexachlorobenzene
GC-MS SW8270C & 8270D Hexachlorobutadiene
GC-MS SW8270C & 8270D Hexachlorocyclopentadiene
GC-MS SW8270C & 8270D Hexachloroethane
GC-MS SW8270C & 8270D Indeno(1,2,3-cd)pyrene
GC-MS SW8270C & 8270D Isophorone
GC-MS SW8270C & 8270D 1-Methylnaphthalene
GC-MS SW8270C & 8270D 2-Methylnaphthalene
GC-MS SW8270C & 8270D 1-Methylphenanthrene
GC-MS SW8270C & 8270D 2-Methylphenol
GC-MS SW8270C & 8270D 4-Methylphenol
GC-MS SW8270C & 8270D Naphthalene
GC-MS SW8270C & 8270D 2-Nitroaniline
GC-MS SW8270C & 8270D 3-Nitroaniline
GC-MS SW8270C & 8270D 4-Nitroaniline
GC-MS SW8270C & 8270D Nitrobenzene
GC-MS SW8270C & 8270D 2-Nitrophenol
GC-MS SW8270C & 8270D 4-Nitrophenol
GC-MS SW8270C & 8270D n-Nitrosodimethylamine
GC-MS SW8270C & 8270D n-Nitroso-di-n-propylamine
GC-MS SW8270C & 8270D n-Nitrosodiphenylamine
GC-MS SW8270C & 8270D Pentachlorophenol
GC-MS SW8270C & 8270D Perylene
GC-MS SW8270C & 8270D Phenanthrene
GC-MS SW8270C & 8270D Phenol
GC-MS SW8270C & 8270D Pyrene
GC-MS SW8270C & 8270D Pyridine
GC-MS SW8270C & 8270D 2,3,4,6-Tetrachlorophenol
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GC-MS SW8270C & 8270D 1,2,4-Trichlorobenzene
GC-MS SW8270C & 8270D 2,3,4-Trichlorophenol
GC-MS SW8270C & 8270D 2,3,5-Trichlorophenol
GC-MS SW8270C & 8270D 2,4,5-Trichlorophenol
GC-MS SW8270C & 8270D 2,4,6-Trichlorophenol
GC-MS SW8270C & 8270D 2,3,5-Trimethylnaphthalene
GC-MS SW8270C & 8270D SIM Acenaphthene
GC-MS SW8270C & 8270D SIM Acenaphthylene
GC-MS SW8270C & 8270D SIM Anthracene
GC-MS SW8270C & 8270D SIM Azobenzene
GC-MS SW8270C & 8270D SIM Benzo(a)anthracene
GC-MS SW8270C & 8270D SIM benzo(a)pyrene
GC-MS SW8270C & 8270D SIM Benzo(b)fluoranthene
GC-MS SW8270C & 8270D SIM Benzo(e)pyrene
GC-MS SW8270C & 8270D SIM Benzo(g,h,i)perylene
GC-MS SW8270C & 8270D SIM Benzo(k)fluoranthene
GC-MS SW8270C & 8270D SIM Biphenyl
GC-MS SW8270C & 8270D SIM bis(2-chloroethyl)ether
GC-MS SW8270C & 8270D SIM bis(2-Ethylhexyl)phthalate
GC-MS SW8270C & 8270D SIM Carbazole
GC-MS SW8270C & 8270D SIM 4-Chloro-3-methylphenol
GC-MS SW8270C & 8270D SIM 2-Chlorophenol
GC-MS SW8270C & 8270D SIM Chrysene
GC-MS SW8270C & 8270D SIM Dibenzo(a,h)anthracene
GC-MS SW8270C & 8270D SIM 2,4-Dichlorophenol
GC-MS SW8270C & 8270D SIM 2,6-Dimethylnaphthalene
GC-MS SW8270C & 8270D SIM 2,4-Dimethylphenol
GC-MS SW8270C & 8270D SIM Fluoranthene
GC-MS SW8270C & 8270D SIM Fluorene
GC-MS SW8270C & 8270D SIM Hexachlorobenzene
GC-MS SW8270C & 8270D SIM Indeno(1,2,3-cd)pyrene
GC-MS SW8270C & 8270D SIM 1-Methylnaphthalene
GC-MS SW8270C & 8270D SIM 2-Methylnaphthalene
GC-MS SW8270C & 8270D SIM 1-Methylphenanthrene
GC-MS SW8270C & 8270D SIM Naphthalene
GC-MS SW8270C & 8270D SIM n-Nitrosodimethylamine
GC-MS SW8270C & 8270D SIM n-Nitroso-di-n-propylamine
GC-MS SW8270C & 8270D SIM Pentachlorophenol
GC-MS SW8270C & 8270D SIM Perylene
GC-MS SW8270C & 8270D SIM Phenanthrene
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Non-Potable Water

Technology Method Analyte

GC-MS SW8270C & 8270D SIM Phenol
GC-MS SW8270C & 8270D SIM Pyrene
GC-MS SW8270C & 8270D SIM 2,4,5-Trichlorophenol
GC-MS SW8270C & 8270D SIM 2,4,6-Trichlorophenol
GC-MS SW8270C & 8270D SIM 2,3,5-Trimethylnaphthalene
GC-MS SW8270C & 8270D SIM 1,4-Dioxane
HPLC SW8310 Acenaphthene
HPLC SW8310 Acenaphthylene
HPLC SW8310 Anthracene
HPLC SW8310 Benzo(a)anthracene
HPLC SW8310 Benzo(a)pyrene
HPLC SW8310 Benzo(b)fluoranthene
HPLC SW8310 Benzo(g,h,i)perylene
HPLC SW8310 Benzo(k)fluoranthene
HPLC SW8310 Chrysene
HPLC SW8310 Dibenzo(a,h)anthracene
HPLC SW8310 Fluoranthene
HPLC SW8310 Fluorene
HPLC SW8310 Indeno(1,2,3-cd)pyrene
HPLC SW8310 1-Methylnaphthalene
HPLC SW8310 2-Methylnaphthalene
HPLC SW8310 Naphthalene
HPLC SW8310 Phenanthrene
HPLC SW8310 Pyrene
HPLC SW8330A HMX
HPLC SW8330A RDX
HPLC SW8330A 1,3,5-TNB
HPLC SW8330A 1,3-DNB
HPLC SW8330A Tetryl
HPLC SW8330A Nitrobenzene
HPLC SW8330A 2,4,6-TNT
HPLC SW8330A 4-AM-2,6-DNT
HPLC SW8330A 2-AM-4,6-DNT
HPLC SW8330A 2,6-DNT
HPLC SW8330A 2,4-DNT
HPLC SW8330A 2-Nitrotoluene
HPLC SW8330A 4-Nitrotoluene
HPLC SW8330A 3-Nitrotoluene

GC SW8151A Acifluorfen

GC SW8151A Bentazon
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Non-Potable Water

Technology Method Analyte
GC SW8151A Chloramben
GC SW8151A 2,4-D
GC SW8151A 2,4-DB
GC SW8151A Dacthal
GC SW8151A Dalapon
GC SW8151A Dicamba
GC SW8151A 3,5 Dichlorobenzoic
GC SW8151A Dichlorprop
GC SW8151A Dinoseb
GC SW8151A MCPA
GC SW8151A MCPP
GC SW8151A 4-Nitrophenol
GC SW8151A Pentachlorophenol
GC SW8151A Picloram
GC SW8151A Silvex
GC SW8151A 2,4,5-T
Platinum Electrode EPA 120.1 Specific Conductance
Titrimetric EPA 130.2 Hardness
Electrode EPA 150.1 pH
Gravimetric EPA 160.1 TDS
Gravimetric EPA 160.2 TSS
Gravimetric EPA 160.3 Total Residue
Turbidimetric EPA 180.1 Turbidity
ICP-MS EPA 200.8 Aluminum
ICP-MS EPA 200.8 Antimony
ICP-MS EPA 200.8 Arsenic
ICP-MS EPA 200.8 Barium
ICP-MS EPA 200.8 Beryllium
ICP-MS EPA 200.8 Boron
ICP-MS EPA 200.8 Cadmium
ICP-MS EPA 200.8 Calcium
ICP-MS EPA 200.8 Chromium
ICP-MS EPA 200.8 Cobalt
ICP-MS EPA 200.8 Copper
ICP-MS EPA 200.8 Iron
ICP-MS EPA 200.8 Lead
ICP-MS EPA 200.8 Lithium
ICP-MS EPA 200.8 Magnesium
ICP-MS EPA 200.8 Manganese
ICP-MS EPA 200.8 Molybdenum
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ICP-MS EPA 200.8 Nickel
ICP-MS EPA 200.8 Potassium
ICP-MS EPA 200.8 Selenium
ICP-MS EPA 200.8 Silver
ICP-MS EPA 200.8 Sodium
ICP-MS EPA 200.8 Strontium
ICP-MS EPA 200.8 Thallium
ICP-MS EPA 200.8 Tin
ICP-MS EPA 200.8 Titanium
ICP-MS EPA 200.8 Uranium
ICP-MS EPA 200.8 Vanadium
ICP-MS EPA 200.8 Zinc

IC EPA 218.6 Hexavalent Chromium
COLD VAPOR EPA 245.1 Mercury

IC EPA 300.0 Fluoride

IC EPA 300.0 Chloride

IC EPA 300.0 Nitrite

IC EPA 300.0 Bromide

IC EPA 300.0 Nitrate

IC EPA 300.0 Phosphate

IC EPA 300.0 Sulfate

IC EPA 300.0 Bromate

IC EPA 300M Lactate

IC EPA 300M Acetate

IC EPA 300M Propionate

IC EPA 300M Butyrate

IC EPA 300M Pyruvate

IC EPA 310.1 Alkalinity

IC EPA 314.0 Perchlorate

Titrimetric EPA 330.3 Total Residual Chlorine

Spectrometric EPA 352.1 Nitrate-N

Spectrometric EPA 353.3 Nitrate-N

Spectrometric EPA 354.1 Nitrite-N

Spectrometric EPA 365.2 Ortho-phosphate

Spectrometric EPA 420.1 Phenols

Spectrometric EPA 425.1 MBAS

Spectrometric EPA 335.2 Cyanide

Spectrometric EPA 350.2 Ammonia

Spectrometric EPA 351.3 TKN

Spectrometric EPA 354.1 Nitrite-N
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Non-Potable Water

Technology Method Analyte
Spectrometric EPA 365.2 Phosphorus
Spectrometric EPA 370.1 Silica
Titrimetric EPA 376.1 Sulfide
Spectrometric EPA 376.2 Sulfide
Electrode EPA 405.1 BOD
Spectrometric EPA 410.4 COD
Combustion-IR EPA 415.1 TOC
Turbidimetric SM 2130B Turbidity
Titrimetric SM 2320B Alkalinity
Titrimetric SM 2340C Hardness
Platinum Electrode SM 2510B Specific Conductance
Gravimetric SM 2540C TDS
Gravimetric SM 2540D TSS
Gravimetric SM 2540B Total Residue
Combustion-IR SM5310 TOC
Spectrometric SM3500-FeD Ferrous iron
Titrimetric SM4500-Cl B Total Residual Chlorine
Spectrometric SM4500-NH3C Ammonia
Spectrometric SM4500-NH3F Ammonia
Spectrometric SM4500-NO2B Nitrite-N
Spectrometric SM4500-NO3E Nitrate-N
Spectrometric SM4500-NOrgC TKN
Spectrometric SM4500PE Ortho-phosphate
Spectrometric SM4500-PE(PB5) Phosphorus
Spectrometric SM4500-S2D Sulfide
Titrimetric SM4500-S2F Sulfide
Spectrometric SM4500-Si02C Silica
Electrode SM5210B BOD
Spectrometric SM5220B COD
Combustion-IR SM 5310B TOC
Spectrometric SM5540C Surfactants (MBAS)
ICP/ICP-MS SM2340B Hardness
GC EPA 608 Aldrin
GC EPA 608 alpha-BHC
GC EPA 608 beta-BHC
GC EPA 608 delta-BHC
GC EPA 608 gamma-BHC (Lindane)
GC EPA 608 DDD (4,4)
GC EPA 608 DDE (4,4)
GC EPA 608 DDT (4,4)
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GC EPA 608 Dieldrin

GC EPA 608 Endosulfan |

GC EPA 608 Endosulfan 11

GC EPA 608 Endosulfan sulfate

GC EPA 608 Endrin

GC EPA 608 Endrin Aldehyde

GC EPA 608 Heptachlor

GC EPA 608 Heptachlor epoxide

GC EPA 608 Methoxychlor

GC EPA 608 alpha-Chlordane

GC EPA 608 gamma-Chlordane

GC EPA 608 Endrin Ketone

GC EPA 608 Toxaphene

GC EPA 608 Technical Chlordane

GC EPA 608 PCB1016

GC EPA 608 PCB1221

GC EPA 608 PCB1232

GC EPA 608 PCB1242

GC EPA 608 PCB1248

GC EPA 608 PCB1254

GC EPA 608 PCB1260

GC EPA 608 PCB1262

GC EPA 608 PCB1268
GC-MS EPA 624 Acrolein
GC-MS EPA 624 Acrylonitrile
GC-MS EPA 624 Benzene
GC-MS EPA 624 Bromodichloromethane
GC-MS EPA 624 Bromoform
GC-MS EPA 624 Bromomethane
GC-MS EPA 624 Carbon tetrachloride
GC-MS EPA 624 Chlorobenzene
GC-MS EPA 624 2-Chloroethyl vinyl ether
GC-MS EPA 624 Chloroethane
GC-MS EPA 624 Chloroform
GC-MS EPA 624 Chloromethane
GC-MS EPA 624 Dibromochloromethane
GC-MS EPA 624 1,1-Dichloroethane
GC-MS EPA 624 1,2-Dichloroethane
GC-MS EPA 624 1,2-Dichlorobenzene
GC-MS EPA 624 1,3-Dichlorobenzene
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Non-Potable Water

Technology Method Analyte
GC-MS EPA 624 1,4-Dichlorobenzene
GC-MS EPA 624 Dichlorodifluoromethane
GC-MS EPA 624 1,1-Dichloroethene
GC-MS EPA 624 cis-1,2-Dichloroethene
GC-MS EPA 624 trans-1,2-Dichloroethene
GC-MS EPA 624 1,2-Dichloropropane
GC-MS EPA 624 cis-1,3-Dichloropropene
GC-MS EPA 624 trans-1,3-Dichloropropene
GC-MS EPA 624 Ethylbenzene
GC-MS EPA 624 Methylene Chloride
GC-MS EPA 624 tert-Butyl methyl ether
GC-MS EPA 624 Styrene
GC-MS EPA 624 1,1,2,2-Tetrachloroethane
GC-MS EPA 624 Tetrachloroethene
GC-MS EPA 624 Toluene
GC-MS EPA 624 1,1,1-Trichloroethane
GC-MS EPA 624 1,1,2-Trichloroethane
GC-MS EPA 624 1,2,4-Trichlorobenzene
GC-MS EPA 624 Trichloroethene
GC-MS EPA 624 Trichlorofluoromethane
GC-MS EPA 624 1,1,2-Trichlorol,2,2-trifluoroethane
GC-MS EPA 624 Vinyl Chloride
GC-MS EPA 624 m-Xylene & p-xylene
GC-MS EPA 624 0-Xylene
GC-MS EPA 625 Acenaphthene
GC-MS EPA 625 Acenaphthylene
GC-MS EPA 625 Aniline
GC-MS EPA 625 Anthracene
GC-MS EPA 625 Azobenzene
GC-MS EPA 625 Benzidine
GC-MS EPA 625 Benzo(a)anthracene
GC-MS EPA 625 benzo(a)pyrene
GC-MS EPA 625 Benzo(b)fluoranthene
GC-MS EPA 625 Benzo(e)pyrene
GC-MS EPA 625 Benzo(g,h,i)perylene
GC-MS EPA 625 Benzo(k)fluoranthene
GC-MS EPA 625 Benzoic Acid
GC-MS EPA 625 Benzyl Alcohol
GC-MS EPA 625 Biphenyl
GC-MS EPA 625 bis(2-chloroethoxy)methane
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Non-Potable Water

Technology Method Analyte
GC-MS EPA 625 bis(2-chloroethyl)ether
GC-MS EPA 625 bis(2-chloroisopropyl)ether
GC-MS EPA 625 bis(2-Ethylhexyl)adipate
GC-MS EPA 625 bis(2-Ethylhexyl)phthalate
GC-MS EPA 625 4-Bromophenyl-phenylether
GC-MS EPA 625 Butylbenzylphthalate
GC-MS EPA 625 Carbazole
GC-MS EPA 625 4-Chloro-3-methylphenol
GC-MS EPA 625 4-Chloroaniline
GC-MS EPA 625 2-Chloronaphthalene
GC-MS EPA 625 2-Chlorophenol
GC-MS EPA 625 4-Chlorophenyl-phenylether
GC-MS EPA 625 Chrysene
GC-MS EPA 625 Dibenzo(a,h)anthracene
GC-MS EPA 625 Dibenzofuran
GC-MS EPA 625 1,2-Dichlorobenzene
GC-MS EPA 625 1,3-Dichlorobenzene
GC-MS EPA 625 1,4-Dichlorobenzene
GC-MS EPA 625 3,3'-Dichlorobenzidine
GC-MS EPA 625 2,4-Dichlorophenol
GC-MS EPA 625 Diethylphthalate
GC-MS EPA 625 2,6-Dimethylnaphthalene
GC-MS EPA 625 2,4-Dimethylphenol
GC-MS EPA 625 Dimethylphthalate
GC-MS EPA 625 Di-n-butylphthalate
GC-MS EPA 625 4,6-Dinitro-2-methylphenol
GC-MS EPA 625 2,4-Dinitrophenol
GC-MS EPA 625 2,4-Dinitrotoluene
GC-MS EPA 625 2-6-Dinitrotoluene
GC-MS EPA 625 Di-n-octylphthalate
GC-MS EPA 625 1,2-Diphenylhydrazine
GC-MS EPA 625 Fluoranthene
GC-MS EPA 625 Fluorene
GC-MS EPA 625 Hexachlorobenzene
GC-MS EPA 625 Hexachlorobutadiene
GC-MS EPA 625 Hexachlorocyclopentadiene
GC-MS EPA 625 Hexachloroethane
GC-MS EPA 625 Indeno(1,2,3-cd)pyrene
GC-MS EPA 625 Isophorone
GC-MS EPA 625 1-Methylnaphthalene
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Non-Potable Water

Technology Method Analyte
GC-MS EPA 625 2-Methylnaphthalene
GC-MS EPA 625 1-Methylphenanthrene
GC-MS EPA 625 2-Methylphenol
GC-MS EPA 625 4-Methylphenol
GC-MS EPA 625 Naphthalene
GC-MS EPA 625 2-Nitroaniline
GC-MS EPA 625 3-Nitroaniline
GC-MS EPA 625 4-Nitroaniline
GC-MS EPA 625 Nitrobenzene
GC-MS EPA 625 2-Nitrophenol
GC-MS EPA 625 4-Nitrophenol
GC-MS EPA 625 n-Nitrosodimethylamine
GC-MS EPA 625 n-Nitroso-di-n-propylamine
GC-MS EPA 625 n-Nitrosodiphenylamine
GC-MS EPA 625 Pentachlorophenol
GC-MS EPA 625 Perylene
GC-MS EPA 625 Phenanthrene
GC-MS EPA 625 Phenol
GC-MS EPA 625 Pyrene
GC-MS EPA 625 Pyridine
GC-MS EPA 625 2,3,4,6-Tetrachlorophenol
GC-MS EPA 625 1,2,4-Trichlorobenzene
GC-MS EPA 625 2,3,4-Trichlorophenol
GC-MS EPA 625 2,3,5-Trichlorophenol
GC-MS EPA 625 2,4,5-Trichlorophenol
GC-MS EPA 625 2,4,6-Trichlorophenol
GC-MS EPA 625 2,3,5-Trimethylnaphthalene

Gravimetric EPA 1664A Oil & Grease
GFAA CA 939M Organo Lead
GC-MS EPA 524.2 Acetone
GC-MS EPA 524.2 Benzene
GC-MS EPA 524.2 Bromobenzene
GC-MS EPA 524.2 Bromochloromethane
GC-MS EPA 524.2 Bromodichloromethane
GC-MS EPA 524.2 Bromoform
GC-MS EPA 524.2 Bromomethane
GC-MS EPA 524.2 tert-Butyl alcohol
GC-MS EPA 524.2 2-Butanone (MEK)
GC-MS EPA 524.2 n-Butylbenzene
GC-MS EPA 524.2 sec-Butylbenzene
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Non-Potable Water

Technology Method Analyte
GC-MS EPA 524.2 tert-Butylbenzene
GC-MS EPA 524.2 Carbon disulfide
GC-MS EPA 524.2 Carbon tetrachloride
GC-MS EPA 524.2 Chlorobenzene
GC-MS EPA 524.2 Chloroethane
GC-MS EPA 524.2 Chloroform
GC-MS EPA 524.2 Chloromethane
GC-MS EPA 524.2 2-Chlorotoluene
GC-MS EPA 524.2 4-Chlorotoluene
GC-MS EPA 524.2 Dibromochloromethane
GC-MS EPA 524.2 1,2-Dibromo-3-chloropropane
GC-MS EPA 524.2 1,2-Dibromoethane
GC-MS EPA 524.2 Dibromomethane
GC-MS EPA 524.2 1,1-Dichloroethane
GC-MS EPA 524.2 1,2-Dichloroethane
GC-MS EPA 524.2 1,2-Dichlorobenzene
GC-MS EPA 524.2 1,3-Dichlorobenzene
GC-MS EPA 524.2 1,4-Dichlorobenzene
GC-MS EPA 524.2 Dichlorodifluoromethane
GC-MS EPA 524.2 1,1-Dichloroethene
GC-MS EPA 524.2 cis-1,2-Dichloroethene
GC-MS EPA 524.2 trans-1,2-Dichloroethene
GC-MS EPA 524.2 1,1-Dichloropropene
GC-MS EPA 524.2 1,2-Dichloropropane
GC-MS EPA 524.2 1,3-Dichloropropane
GC-MS EPA 524.2 2,2-Dichloropropane
GC-MS EPA 524.2 cis-1,3-Dichloropropene
GC-MS EPA 524.2 trans-1,3-Dichloropropene
GC-MS EPA 524.2 tert-Butyl ethyl ether (ETBE)
GC-MS EPA 524.2 Ethylbenzene
GC-MS EPA 524.2 2-Hexanone (MBK)
GC-MS EPA 524.2 Hexachlorobutadiene
GC-MS EPA 524.2 Isopropyl ether (DIPE)
GC-MS EPA 524.2 Isopropylbenzene
GC-MS EPA 524.2 p-lsopropyltoluene
GC-MS EPA 524.2 Methylene Chloride
GC-MS EPA 524.2 4-Methyl-2-pentanone (MIBK)
GC-MS EPA 524.2 tert-Butyl methyl ether
GC-MS EPA 524.2 Naphthalene
GC-MS EPA 524.2 n-Propylbenzene
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Non-Potable Water
Technology Method Analyte
GC-MS EPA 524.2 Styrene
GC-MS EPA 524.2 tert-Amyl methyl ether (TAME)
GC-MS EPA 524.2 1,1,1,2-Tetrachloroethane
GC-MS EPA 524.2 1,1,2,2-Tetrachloroethane
GC-MS EPA 524.2 Tetrachloroethene
GC-MS EPA 524.2 Toluene
GC-MS EPA 524.2 1,1,1-Trichloroethane
GC-MS EPA 524.2 1,1,2-Trichloroethane
GC-MS EPA 524.2 1,2,3-Trichlorobenzene
GC-MS EPA 524.2 1,2,4-Trichlorobenzene
GC-MS EPA 524.2 Trichloroethene
GC-MS EPA 524.2 Trichlorofluoromethane
GC-MS EPA 524.2 1,2,3-Trichloropropane
GC-MS EPA 524.2 1,1,2-Trichlorol,2,2-trifluoroethane
GC-MS EPA 524.2 1,2,4-Trimethylbenzene
GC-MS EPA 524.2 1,3,5-Trimethylbenzene
GC-MS EPA 524.2 Vinyl Chloride
GC-MS EPA 524.2 m-Xylene & p-xylene
GC-MS EPA 524.2 0-Xylene
HPLC-MS EPA 6850 Perchlorate
Preparation Method Type
Purge & Trap SW5030B Volatiles Prep
., . SW3005A/SW3010A/
Acid Digestion EPA200.8 Metals Prep
Continuous Liquid-Liquid SW3520C Organic Extraction
Separatory Funnel SW3510B Organic Extraction
Waste Dilution SW3580A Organic Extraction
TCLP SW1311 Leaching
SPLP SW1312 Leaching
Solid and Chemical Materials
Technology Method Analyte
GC AK101 GRO
GC AK102 DRO
GC AK103 RRO
GC RSK175 Methane
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Solid and Chemical Materials

Technology Method
GC RSK175 Acetylene
GC RSK175 Ethylene
GC RSK175 Ethane
GC RSK175 Propane
GC RSK175 Carbon dioxide
Spectrometric SM4500-NH3C Ammonia
Spectrometric SM4500-NH3F Ammonia
Spectrometric SM4500-NOrgC TKN
Spectrometric SM4500-PE(PB5) Phosphorus
Electrode SM9040C pH
Electrode SM9045D pH
Spectrometric SM9065 Phenols
Penskey-Martens SW1010 Ignitability
ICP SW6010B & 6010C Aluminum
ICP SW6010B & 6010C Antimony
ICP SW6010B & 6010C Arsenic
ICP SW6010B & 6010C Barium
ICP SW6010B & 6010C Beryllium
ICP SW6010B & 6010C Boron
ICP SW6010B & 6010C Cadmium
ICP SW6010B & 6010C Calcium
ICP SW6010B & 6010C Chromium
ICP SW6010B & 6010C Cobalt
ICP SW6010B & 6010C Copper
ICP SW6010B & 6010C Iron
ICP SW6010B & 6010C Lead
ICP SW6010B & 6010C Magnesium
ICP SW6010B & 6010C Manganese
ICP SW6010B & 6010C Molybdenum
ICP SW6010B & 6010C Nickel
ICP SW6010B & 6010C Potassium
ICP SW6010B & 6010C Selenium
ICP SW6010B & 6010C Silver
ICP SW6010B & 6010C Sodium
ICP SW6010B & 6010C Strontium
ICP SW6010B & 6010C Thallium
ICP SW6010B & 6010C Tin
ICP SW6010B & 6010C Titanium
ICP SW6010B & 6010C Vanadium
ICP SW6010B & 6010C Zinc
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Solid and Chemical Materials

Technology Method Analyte
IPC-MS SW6020A Aluminum
IPC-MS SW6020A Antimony
IPC-MS SW6020A Arsenic
IPC-MS SW6020A Barium
IPC-MS SW6020A Beryllium
IPC-MS SW6020A Boron
IPC-MS SW6020A Cadmium
IPC-MS SW6020A Calcium
IPC-MS SW6020A Chromium
IPC-MS SW6020A Cobalt
IPC-MS SW6020A Copper
ICP-MS SW6020A Iron
ICP-MS SW6020A Lead
ICP-MS SW6020A Magnesium
ICP-MS SW6020A Manganese
ICP-MS SW6020A Molybdenum
ICP-MS SW6020A Nickel
ICP-MS SW6020A Potassium
ICP-MS SW6020A Selenium
ICP-MS SW6020A Silver
ICP-MS SW6020A Sodium
ICP-MS SW6020A Strontium
ICP-MS SW6020A Thallium
ICP-MS SW6020A Tin
ICP-MS SW6020A Titanium
ICP-MS SW6020A Uranium
ICP-MS SW6020A Vanadium
ICP-MS SW6020A Zinc

Spectrometric SWT7196A Hex. Chromium

IC SW7199 Hex. Chromium
Cold-Vapor SW7470A /[ 7471A Mercury

GC SW8015B / 8015C Gasoline

GC SW8015B / 8015C Diesel

GC SW8015B / 8015C Motor Oil

GC SW8015B / 8015C JP5

GC SW8081A / 8081B Aldrin

GC SW8081A / 8081B alpha-BHC

GC SW8081A / 8081B beta-BHC

GC SW8081A / 8081B delta-BHC

GC SW8081A / 8081B gamma-BHC (Lindane)
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Certificate # L2278

Solid and Chemical Materials

Technology Method Analyte
GC SW8081A / 8081B DDD (4,4)
GC SW8081A / 8081B DDE (4,4)
GC SW8081A / 8081B DDT (4,4)
GC SW8081A / 8081B Dieldrin
GC SW8081A / 8081B Endosulfan |
GC SW8081A / 8081B Endosulfan 11
GC SW8081A /8081B Endosulfan sulfate
GC SW8081A / 8081B Endrin
GC SW8081A / 8081B Endrin Aldehyde
GC SW8081A / 8081B Heptachlor
GC SW8081A / 8081B Heptachlor epoxide
GC SW8081A / 8081B Methoxychlor
GC SW8081A / 8081B alpha-Chlordane
GC SW8081A / 8081B gamma-Chlordane
GC SW8081A / 8081B Endrin Ketone
GC SW8081A / 8081B Toxaphene
GC SW8081A / 8081B Technical Chlordane
GC SW8082 / 8082A PCB1016
GC SW8082 / 8082A PCB1221
GC SW8082 / 8082A PCB1232
GC SW8082 / 8082A PCB1242
GC SW8082 / 8082A PCB1248
GC SW8082 / 8082A PCB1254
GC SW8082 / 8082A PCB1260
GC SW8082 / 8082A PCB1262
GC SW8082 / 8082A PCB1268
GC SW8082 / 8082A PCB 8
GC SW8082 / 8082A PCB 18
GC SW8082 / 8082A PCB 28
GC SW8082 / 8082A PCB 44
GC SW8082 / 8082A PCB 52
GC SW8082 / 8082A PCB 66
GC SW8082 / 8082A PCB 77
GC SW8082 / 8082A PCB 81
GC SW8082 / 8082A PCB 101
GC SW8082 / 8082A PCB 105
GC SW8082 / 8082A PCB 114
GC SW8082 / 8082A PCB 118
GC SW8082 / 8082A PCB 123
GC SW8082 / 8082A PCB 126
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Solid and Chemical Materials

Technology Method Analyte
GC SW8082 / 8082A PCB 128
GC SW8082 / 8082A PCB 138
GC SW8082 / 8082A PCB 153
GC SW8082 / 8082A PCB 156
GC SW8082 / 8082A PCB 157
GC SW8082 / 8082A PCB 167
GC SW8082 / 8082A PCB 169
GC SW8082 / 8082A PCB 170
GC SW8082 / 8082A PCB 180
GC SW8082 / 8082A PCB 187
GC SW8082 / 8082A PCB 189
GC SW8082 / 8082A PCB 195
GC SW8082 / 8082A PCB 206
GC SW8082 / 8082A PCB 209
GC SW8141A Azinphos-methyl
GC SW8141A Bolstar
GC SW8141A Chlorpyrifos
GC SW8141A Coumaphos
GC SW8141A Demeton
GC SW8141A Diazinon
GC SW8141A Dichlorvos
GC SW8141A Disulfoton
GC SW8141A Ethoprop
GC SW8141A Fensulfothion
GC SW8141A Fenthion
GC SW8141A Merphos
GC SW8141A Mevinphos
GC SW8141A Naled
GC SW8141A Methyl Parathion
GC SW8141A Phorate
GC SW8141A Ronnel
GC SW8141A Stirophos
GC SW8141A Tokuthion
GC SW8141A Trichloronate
GC SW8141A Dimethoate
GC SW8141A EPN
GC SW8141A Famphur
GC SW8141A Malathion
GC SW8141A Ethyl Parathion
GC SW8141A 0,0,0-Triethylphosphorothioate
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Solid and Chemical Materials

Technology Method Analyte

GC SW8141A Sulfotepp

GC SW8141A Thionazin

GC SW8141A Tributyl Phosphate
GC-MS SW8260B Acetone
GC-MS SW8260B Acrolein
GC-MS SW8260B Acrylonitrile
GC-MS SW8260B Benzene
GC-MS SW8260B Bromobenzene
GC-MS SW8260B Bromochloromethane
GC-MS SW8260B Bromodichloromethane
GC-MS SW8260B Bromoform
GC-MS SW8260B Bromomethane
GC-MS SW8260B tert-Butyl alcohol
GC-MS SW8260B 2-Butanone (MEK)
GC-MS SW8260B n-Butylbenzene
GC-MS SW8260B sec-Butylbenzene
GC-MS SW8260B tert-Butylbenzene
GC-MS SW8260B Carbon disulfide
GC-MS SW8260B Carbon tetrachloride
GC-MS SW8260B Chlorobenzene
GC-MS SW8260B 2-Chloroethyl vinyl ether
GC-MS SW8260B Chloroethane
GC-MS SW8260B Chloroform
GC-MS SW8260B 1-Chlorohexane
GC-MS SW8260B Chloromethane
GC-MS SW8260B 2-Chlorotoluene
GC-MS SW8260B 4-Chlorotoluene
GC-MS SW8260B Isopropyl ether (DIPE)
GC-MS SW8260B Dibromochloromethane
GC-MS SW8260B 1,2-Dibromo-3-chloropropane
GC-MS SW8260B 1,2-Dibromoethane
GC-MS SW8260B Dibromomethane
GC-MS SW8260B 1,1-Dichloroethane
GC-MS SW8260B 1,2-Dichloroethane
GC-MS SW8260B 1,2-Dichlorobenzene
GC-MS SW8260B 1,3-Dichlorobenzene
GC-MS SW8260B trans-1,4-Dichloro-2-Butene
GC-MS SW8260B 1,4-Dichlorobenzene
GC-MS SW8260B Dichlorodifluoromethane
GC-MS SW8260B 1,1-Dichloroethene
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Technology Method Analyte
GC-MS SW8260B cis-1,2-Dichloroethene
GC-MS SW8260B trans-1,2-Dichloroethene
GC-MS SW8260B Dichlorofluoromethane
GC-MS SW8260B 1,1-Dichloropropene
GC-MS SW8260B 1,2-Dichloropropane
GC-MS SW8260B 1,3-Dichloropropane
GC-MS SW8260B 2,2-Dichloropropane
GC-MS SW8260B cis-1,3-Dichloropropene
GC-MS SW8260B trans-1,3-Dichloropropene
GC-MS SW8260B tert-Butyl ethyl ether (ETBE)
GC-MS SW8260B Ethyl Methacrylate
GC-MS SW8260B Ethylbenzene
GC-MS SW8260B 2-Hexanone (MBK)
GC-MS SW8260B Hexachlorobutadiene
GC-MS SW8260B lodomethane
GC-MS SW8260B Isopropylbenzene
GC-MS SW8260B p-1sopropyltoluene
GC-MS SW8260B Methylene Chloride
GC-MS SW8260B 4-Methyl-2-pentanone (MIBK)
GC-MS SW8260B tert-Butyl methyl ether
GC-MS SW8260B Naphthalene
GC-MS SW8260B n-Propylbenzene
GC-MS SW8260B Styrene
GC-MS SW8260B tert-Amyl methyl ether (TAME)
GC-MS SW8260B 1,1,1,2-Tetrachloroethane
GC-MS SW8260B 1,1,2,2-Tetrachloroethane
GC-MS SW8260B Tetrachloroethene
GC-MS SW8260B Toluene
GC-MS SW8260B 1,1,1-Trichloroethane
GC-MS SW8260B 1,1,2-Trichloroethane
GC-MS SW8260B 1,2,3-Trichlorobenzene
GC-MS SW8260B 1,2,4-Trichlorobenzene
GC-MS SwW8260B Trichloroethene
GC-MS SwW8260B Trichlorofluoromethane
GC-MS SW8260B 1,2,3-Trichloropropane
GC-MS SW8260B 1,1,2-Trichlorol,2,2-trifluoroethane
GC-MS SW8260B 1,2,4-Trimethylbenzene
GC-MS SW8260B 1,3,5-Trimethylbenzene
GC-MS SW8260B Vinyl Acetate
GC-MS SW8260B Vinyl Chloride
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Solid and Chemical Materials

Technology Method Analyte
GC-MS SW8260B m-Xylene & p-xylene
GC-MS SW8260B 0-Xylene
GC-MS SW8260B 2-Butanol
GC-MS SW8260B Cyclohexane
GC-MS SW8260B SIM Benzene
GC-MS SW8260B SIM Carbon tetrachloride
GC-MS SW8260B SIM Chloroform
GC-MS SW8260B SIM Chloromethane
GC-MS SW8260B SIM 1,2-Dibromo-3-chloropropane
GC-MS SW8260B SIM 1,2-Dibromoethane
GC-MS SW8260B SIM 1,2-Dichloroethane
GC-MS SW8260B SIM 1,1-Dichloroethene
GC-MS SW8260B SIM cis-1,2-Dichloroethene
GC-MS SW8260B SIM trans-1,2-Dichloroethene
GC-MS SW8260B SIM 1,1,2,2-Tetrachloroethane
GC-MS SW8260B SIM Tetrachloroethene
GC-MS SW8260B SIM 1,1,1-Trichloroethane
GC-MS SW8260B SIM 1,1,2-Trichloroethane
GC-MS SW8260B SIM Trichloroethene
GC-MS SW8260B SIM 1,2,3-Trichloropropane
GC-MS SW8260B SIM Vinyl Chloride
GC-MS SW8270C / 8270D Acenaphthene
GC-MS SW8270C / 8270D Acenaphthylene
GC-MS SW8270C / 8270D Aniline
GC-MS SW8270C / 8270D Anthracene
GC-MS SW8270C / 8270D Azobenzene
GC-MS SW8270C / 8270D Benzidine
GC-MS SW8270C / 8270D Benzo(a)anthracene
GC-MS SW8270C / 8270D benzo(a)pyrene
GC-MS SW8270C / 8270D Benzo(b)fluoranthene
GC-MS SW8270C / 8270D Benzo(e)pyrene
GC-MS SW8270C / 8270D Benzo(g,h,i)perylene
GC-MS SW8270C / 8270D Benzo(k)fluoranthene
GC-MS SW8270C / 8270D Benzoic Acid
GC-MS SW8270C / 8270D Benzyl Alcohol
GC-MS SW8270C / 8270D Biphenyl
GC-MS SW8270C / 8270D bis(2-chloroethoxy)methane
GC-MS SW8270C / 8270D bis(2-chloroethyl)ether
GC-MS SW8270C / 8270D bis(2-chloroisopropyl)ether
GC-MS SW8270C / 8270D bis(2-Ethylhexyl)adipate
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Solid and Chemical Materials

Technology Method Analyte
GC-MS SW8270C / 8270D bis(2-Ethylhexyl)phthalate
GC-MS SW8270C / 8270D 4-Bromophenyl-phenylether
GC-MS SW8270C / 8270D Butylbenzylphthalate
GC-MS SW8270C / 8270D Carbazole
GC-MS SW8270C / 8270D 4-Chloro-3-methylphenol
GC-MS SW8270C / 8270D 4-Chloroaniline
GC-MS SW8270C / 8270D 2-Chloronaphthalene
GC-MS SW8270C / 8270D 2-Chlorophenol
GC-MS SW8270C / 8270D 4-Chlorophenyl-phenylether
GC-MS SW8270C / 8270D Chrysene
GC-MS SW8270C / 8270D Dibenzo(a,h)anthracene
GC-MS SW8270C / 8270D Dibenzofuran
GC-MS SW8270C / 8270D 1,2-Dichlorobenzene
GC-MS SW8270C / 8270D 1,3-Dichlorobenzene
GC-MS SW8270C / 8270D 1,4-Dichlorobenzene
GC-MS SW8270C / 8270D 3,3'-Dichlorobenzidine
GC-MS SW8270C / 8270D 2,4-Dichlorophenol
GC-MS SW8270C / 8270D Diethylphthalate
GC-MS SW8270C / 8270D 2,6-Dimethylnaphthalene
GC-MS SW8270C / 8270D 2,4-Dimethylphenol
GC-MS SW8270C / 8270D Dimethylphthalate
GC-MS SW8270C / 8270D Di-n-butylphthalate
GC-MS SW8270C / 8270D 4,6-Dinitro-2-methylphenol
GC-MS SW8270C / 8270D 2,4-Dinitrophenol
GC-MS SW8270C / 8270D 2,4-Dinitrotoluene
GC-MS SW8270C / 8270D 2-6-Dinitrotoluene
GC-MS SW8270C / 8270D Di-n-octylphthalate
GC-MS SW8270C / 8270D Fluoranthene
GC-MS SW8270C / 8270D Fluorene
GC-MS SW8270C / 8270D Hexachlorobenzene
GC-MS SW8270C / 8270D Hexachlorobutadiene
GC-MS SW8270C / 8270D Hexachlorocyclopentadiene
GC-MS SW8270C / 8270D Hexachloroethane
GC-MS SW8270C / 8270D Indeno(1,2,3-cd)pyrene
GC-MS SW8270C / 8270D Isophorone
GC-MS SW8270C / 8270D 1-Methylnaphthalene
GC-MS SW8270C / 8270D 2-Methylnaphthalene
GC-MS SW8270C / 8270D 1-Methylphenanthrene
GC-MS SW8270C / 8270D 2-Methylphenol
GC-MS SW8270C / 8270D 4-Methylphenol
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GC-MS SW8270C / 8270D Naphthalene
GC-MS SW8270C / 8270D 2-Nitroaniline
GC-MS SW8270C / 8270D 3-Nitroaniline
GC-MS SW8270C / 8270D 4-Nitroaniline
GC-MS SW8270C / 8270D Nitrobenzene
GC-MS SW8270C / 8270D 2-Nitrophenol
GC-MS SW8270C / 8270D 4-Nitrophenol
GC-MS SW8270C / 8270D n-Nitrosodimethylamine
GC-MS SW8270C / 8270D n-Nitroso-di-n-propylamine
GC-MS SW8270C / 8270D n-Nitrosodiphenylamine
GC-MS SW8270C / 8270D Pentachlorophenol
GC-MS SW8270C / 8270D Perylene
GC-MS SW8270C / 8270D Phenanthrene
GC-MS SW8270C / 8270D Phenol
GC-MS SW8270C / 8270D Pyrene
GC-MS SW8270C / 8270D Pyridine
GC-MS SW8270C / 8270D 2,3,4,6-Tetrachlorophenol
GC-MS SW8270C / 8270D 1,2,4-Trichlorobenzene
GC-MS SW8270C / 8270D 2,3,4-Trichlorophenol
GC-MS SW8270C / 8270D 2,3,5-Trichlorophenol
GC-MS SW8270C / 8270D 2,4,5-Trichlorophenol
GC-MS SW8270C / 8270D 2,4,6-Trichlorophenol
GC-MS SW8270C / 8270D 2,3,5-Trimethylnaphthalene
GC-MS SW8270C / 8270D SIM Acenaphthene
GC-MS SW8270C / 8270D SIM Acenaphthylene
GC-MS SW8270C / 8270D SIM Anthracene
GC-MS SW8270C / 8270D SIM Azobenzene
GC-MS SW8270C / 8270D SIM Benzo(a)anthracene
GC-MS SW8270C / 8270D SIM benzo(a)pyrene
GC-MS SW8270C / 8270D SIM Benzo(b)fluoranthene
GC-MS SW8270C / 8270D SIM Benzo(e)pyrene
GC-MS SW8270C / 8270D SIM Benzo(g,h,i)perylene
GC-MS SW8270C / 8270D SIM Benzo(k)fluoranthene
GC-MS SW8270C / 8270D SIM Biphenyl
GC-MS SW8270C / 8270D SIM bis(2-chloroethyl)ether
GC-MS SW8270C / 8270D SIM bis(2-Ethylhexyl)phthalate
GC-MS SW8270C / 8270D SIM Carbazole
GC-MS SW8270C / 8270D SIM 4-Chloro-3-methylphenol
GC-MS SW8270C / 8270D SIM 2-Chlorophenol
GC-MS SW8270C / 8270D SIM Chrysene
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Technology Method Analyte
GC-MS SW8270C / 8270D SIM Dibenzo(a,h)anthracene
GC-MS SW8270C / 8270D SIM 2,4-Dichlorophenol
GC-MS SW8270C / 8270D SIM 2,6-Dimethylnaphthalene
GC-MS SW8270C / 8270D SIM 2,4-Dimethylphenol
GC-MS SW8270C / 8270D SIM Fluoranthene
GC-MS SW8270C / 8270D SIM Fluorene
GC-MS SW8270C / 8270D SIM Hexachlorobenzene
GC-MS SW8270C / 8270D SIM Indeno(1,2,3-cd)pyrene
GC-MS SW8270C / 8270D SIM 1-Methylnaphthalene
GC-MS SW8270C / 8270D SIM 2-Methylnaphthalene
GC-MS SW8270C / 8270D SIM 1-Methylphenanthrene
GC-MS SW8270C / 8270D SIM Naphthalene
GC-MS SW8270C / 8270D SIM n-Nitrosodimethylamine
GC-MS SW8270C / 8270D SIM n-Nitroso-di-n-propylamine
GC-MS SW8270C / 8270D SIM Pentachlorophenol
GC-MS SW8270C / 8270D SIM Perylene
GC-MS SW8270C / 8270D SIM Phenanthrene
GC-MS SW8270C / 8270D SIM Phenol
GC-MS SW8270C / 8270D SIM Pyrene
GC-MS SW8270C / 8270D SIM 2,4,5-Trichlorophenol
GC-MS SW8270C / 8270D SIM 2,4,6-Trichlorophenol
GC-MS SW8270C / 8270D SIM 2,3,5-Trimethylnaphthalene
GC-MS SW8270C / 8270D SIM 1,4-Dioxane

HPLC SW8310 Acenaphthene

HPLC SW8310 Acenaphthylene

HPLC SW8310 Anthracene

HPLC SW8310 Benzo(a)anthracene
HPLC SW8310 Benzo(a)pyrene

HPLC SW8310 Benzo(b)fluoranthene
HPLC SW8310 Benzo(g,h,i)perylene
HPLC SW8310 Benzo(k)fluoranthene
HPLC SwWa8310 Chrysene

HPLC SW8310 Dibenzo(a,h)anthracene
HPLC SW8310 Fluoranthene

HPLC SW8310 Fluorene

HPLC SW8310 Indeno(1,2,3-cd)pyrene
HPLC SW8310 1-Methylnaphthalene
HPLC SW8310 2-Methylnaphthalene
HPLC SW8310 Naphthalene

HPLC SW8310 Phenanthrene
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Technology Method Analyte
HPLC SW8310 Pyrene
HPLC SW8330A HMX
HPLC SW8330A RDX
HPLC SW8330A 1,3,5-TNB
HPLC SW8330A 1,3-DNB
HPLC SW8330A Tetryl
HPLC SW8330A Nitrobenzene
HPLC SW8330A 2,4,6-TNT
HPLC SW8330A 4-AM-2,6-DNT
HPLC SW8330A 2-AM-4,6-DNT
HPLC SW8330A 2,6-DNT
HPLC SW8330A 2,4-DNT
HPLC SW8330A 2-Nitrotoluene
HPLC SW8330A 4-Nitrotoluene
HPLC SW8330A 3-Nitrotoluene
GC SW8151A Acifluorfen
GC SW8151A Bentazon
GC SW8151A Chloramben
GC SW8151A 2,4-D
GC SW8151A 2,4-DB
GC SW8151A Dacthal
GC SW8151A Dalapon
GC SW8151A Dicamba
GC SWS8151A 3,5 Dichlorobenzoic
GC SW8151A Dichlorprop
GC SW8151A Dinoseb
GC SW8151A MCPA
GC SW8151A MCPP
GC SW8151A Pentachlorophenol
GC SW8151A Picloram
GC SW8151A Silvex
GC SW8151A 2,45-T
GFAA CA 939M Organo Lead
Preparation Method Type
Purge & Trap SW5030B/SW5035 Volatiles Prep
Acid Digestion SW3010/SW3050B Metals Prep
Alkaline Digestion SW3060A Hexavalent Chrom
Soxhlet SW3540C Organic Extraction
Sonication SW3520C/SW3550C Organic Extraction
Waste Dilution SW3580A Organic Extraction
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Technology Method Analyte
Preparation Method Type
TCLP SW1311 Leaching
SPLP SW1312 Leaching
Floricil Clean-up SW3520B Extract Clean-Up
GPC Clean-up SW3640A Extract Clean-Up
Sulfur Clean-up SW3660B Extract Clean-Up
Acid/Permanganate Clean-up SW3665A Extract Clean-Up

Air and Emissions

Technology Method Analyte
GC-MS TO-15 1,1,1-trichloroethane
GC-MS TO-15 1,1,2,2-tetrachloroethane
GC-MS TO-15 1,1,2-Trichlorol,2,2-trifluoroethane
GC-MS TO-15 1,1,2-trichloroethane
GC-MS TO-15 1,1-dichloroethane
GC-MS TO-15 1,1-Dichloroethene
GC-MS TO-15 1,2,4-trichlorobenzene
GC-MS TO-15 1,2,4-trimethylbenzene
GC-MS TO-15 1,2-dibromoethane
GC-MS TO-15 1,2-dichlorobenzene
GC-MS TO-15 1,2-dichloroethane
GC-MS TO-15 1,2-dichloroethene
GC-MS TO-15 1,2-dichloropropane
GC-MS TO-15 1,3,5-trimethylbenzene
GC-MS TO-15 1,3-Butadiene
GC-MS TO-15 1,3-Butadiene, 1,1,2,3,4,Hexachloro
GC-MS TO-15 1,3-dichlorobenzene
GC-MS TO-15 1,4-dichlorobenzene
GC-MS TO-15 1,4-Dioxane
GC-MS TO-15 2,2,4-Trimethylpentane
GC-MS TO-15 4-Ethyltoluene
GC-MS TO-15 Acetone
GC-MS TO-15 Acrylonitrile
GC-MS TO-15 Allyl Chloride
GC-MS TO-15 Benzene
GC-MS TO-15 Benzyl Chloride
GC-MS TO-15 Bromodichloromethane
GC-MS TO-15 Bromoform
GC-MS TO-15 Bromomethane
GC-MS TO-15 Carbon Disulfide
GC-MS TO-15 Carbon Tetrachloride
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Air and Emissions
Technology Method Analyte
GC-MS TO-15 Chlorobenzene
GC-MS TO-15 Chloroethane
GC-MS TO-15 Chloroethene
GC-MS TO-15 Chloroform
GC-MS TO-15 Chloromethane
GC-MS TO-15 cis-1,3-Dichloropropene
GC-MS TO-15 Cyclohexane
GC-MS TO-15 Dibromochloromethane
GC-MS TO-15 Dichlorodifluoromethane
GC-MS TO-15 Dichlorotetrafluoroethane
GC-MS TO-15 Ethyl Acetate
GC-MS TO-15 Ethylbenzene
GC-MS TO-15 Isopropyl Alcohol
GC-MS TO-15 m+p-Xylene
GC-MS TO-15 Methyl butyl Ketone
GC-MS TO-15 Methyl Ethyl Ketone
GC-MS TO-15 Methyl Isobutyl Ketone
GC-MS TO-15 Methyl Tert-Butyl Ether
GC-MS TO-15 Methylene Chloride
GC-MS TO-15 n-Heptane
GC-MS TO-15 n-Hexane
GC-MS TO-15 0-Xylene
GC-MS TO-15 Styrene
GC-MS TO-15 Tetrachloroethylene
GC-MS TO-15 Tetrahydrofuran
GC-MS TO-15 Toluene
GC-MS TO-15 Trans-1,2-Dichloroethene
GC-MS TO-15 trans-1,3-Dichloropropene
GC-MS TO-15 Trichloroethylene
GC-MS TO-15 Trichloromonofluoromethan
GC-MS TO-15 Vinyl Acetate
GC-MS TO-15 Vinyl Bromide

Notes:

1) This laboratory offers commercial testing service.

Approved By: — Date: January 10, 2011

R. Douglas Leonard
Chief Technical Officer

Issued: 1/10/11
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SOP NO.1 Surface Soil Sampling

11 PURPOSE AND SCOPE

The purpose of this document is to define the standard operating procedure (SOP) for collecting
surface soil samples at Cannon Air Force Base (AFB). These procedures give descriptions of
equipment, field procedures, and quality assurance/quality control (QA/QC) procedures
implemented for the collection of surface soil samples.

These procedures are intended to be used together with the Project Activities Work Plan (WP)
and other appropriate SOPs. Applicable SOPs are listed below:

e SOP No. 11 Equipment Decontamination

e SOP No. 13 Sample Handling, Documentation, and Tracking

1.2 PROCEDURES FOR SOIL SAMPLING

Surface soil samples will be collected using stainless steel hand utensils or, for drilling rig
borings, a stainless steel split-spoon sampler. Surface soil samples will be collected from 0 to
0.5 foot below ground surface (bgs).

1.21 Equipment List
The following list of equipment will be needed to collect surface soil samples at Cannon AFB:

Equipment for Surface Soil Sampling

e Stainless steel spoon or trowel, hand auger equipment, or drill rig with appropriate drilling
and sampling tools (stainless steel split-spoons)

e Weighted tape measure with 0.01-foot increments
e Surveyor's stakes and flags

e Ruler marked in 0.01-foot increments

e Field books/field sheets

e Stainless steel knife and bowl

e Sample bottles provided by the laboratory

e Sample bottle labels

e Label tape (clear)

e Paper towels

e (Camera

e Waterproof and permanent marking pens
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SOP NO.1 Surface Soil Sampling

e Plastic sheeting

e Plastic bags

e Appropriate health and safety equipment, as specified in the SSHP
e Appropriate decontamination supplies, as specified in SOP No. 11

e Ice chest with ice
1.2.2 Decontamination

Before sampling begins, the sampling equipment will be decontaminated according to the
procedures contained in SOP No. 11. Sampling equipment will be decontaminated between
sampling locations. Sampling equipment will also be decontaminated between the collection of
samples from different depths at the same location.

1.2.3 Surface Soil Sampling Procedures

The procedures for collecting surface soil samples are provided in the following sections.

1.2.3.1 Surface Soil Sampling Using Hand Utensils

This method of soil sample collection is to be used at Cannon AFB in situations where
conditions will not permit the use of auger or drilling methods. Soil samples will be collected at
the specific depth using a stainless steel spoon and stainless steel bowl. Before the sampling
begins, clear vegetation or surface debris such as rock, as necessary. The hand utensil and bowl
will be decontaminated once the sample depth has been reached to avoid possible cross-
contamination. When collecting surface soil samples, if additional soil is necessary to fill sample
jars, the sample area is to be expanded without increasing depth. Soil samples will be obtained
according to specifications in the Project Activities WP.

1.2.3.2 Surface Soil Sampling Using a Hand Auger

This method of soil sample collection is to be used at Cannon AFB in situations where
conditions will not permit the use of hand utensils or drilling methods. Hand auger samples will
be collected at the specified depth using a stainless steel hand auger with a minimum 3-inch
outer diameter (OD) bucket. Before the augering activities, clear and remove vegetation and any
surface debris such as rocks, as necessary. The hand auger will be advanced in 6-inch intervals
to the top of the specified sampling depth. The auger bucket will be decontaminated once the
target depth has been reached to avoid possible cross-contamination. When collecting surface
soil samples, if additional soil is necessary to fill sample jars, an additional borehole will be done
adjacent to the initial borehole, without increasing depth. Soil samples will be obtained
according to specifications in the Project Activities WP.
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SOP NO.1 Surface Soil Sampling

1.2.3.3 Surface Soil Sample Collection

The following step-by-step procedure should be used to collect surface soil samples:
e Record the boring location on a site map and in the field logbook.

e Decontaminate the drilling and sampling equipment according to SOP No. 11.

e Collect the soil samples at the depths specified in the Project Activities WP.

e Don a clean pair of nitrile gloves.

e Determine and identify the use of the recovered sample. This will always be for soil
classification and stratigraphic logging and may be for chemical analysis.

e The sample must be handled quickly, especially if it is loose or crumbling, to avoid losing
volatile contaminants.

e Composite the remaining soil by thoroughly mixing the soil from the split-spoon sampler or
auger bucket in a clean stainless steel bowl with a stainless steel spoon. The remaining
bottles will then be filled with the composited soil for the specified samples. Collect any
required semivolatile organic compound (SVOC) samples immediately after compositing the
soil, then collect any remaining parameters, using the appropriate containers. The required
analyses and appropriate volume of containers of soil will be stated in the Project Activities
WP.

e Complete the lithologic description of the recovered sample according to the Unified Soil
Classification System (USCS).

e Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 13.

e Holes made for sampling will be backfilled with soil.
1.2.4 Field Quality Assurance/Quality Control Procedures and Samples

Field QA/QC samples are designed to help identify potential sources of external sample
contamination and to evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory with the
other samples for analyses.

1.2.4.1 Field Blanks and Trip Blanks

Field blanks are QC samples that check for potential external contamination of samples. A trip
blank serves as a check on sample contamination originating from the container or sample
transport. For soil sampling activities, field blanks and trip blanks are not required.
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SOP NO.1 Surface Soil Sampling

1.2.4.2 Duplicate Samples

Duplicate samples are samples collected to assess precision of sampling and analysis. For the soil
sampling, a duplicate sample will be collected at the same time as the initial sample. The initial
sample bottles for a particular parameter or set of parameters will be filled first, and then the
duplicate sample bottles for the same parameter(s), and so on until all necessary sample bottles for
both the initial sample and the duplicate sample have been filled. The duplicate soil sample will be
handled in the same manner as the primary sample (i.e., surface soil sampling procedures in
Section 1.2.3.3 will be followed). The duplicate sample will be assigned a QA/QC identification
number, stored in an iced cooler, and shipped to the laboratory on the day it is collected. Duplicate
samples will be collected the same parameters as the initial samples. Duplicate samples will be
blind to the laboratory.

1.2.4.3 Matrix Spikes and Matrix Spike Duplicates

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on the
bottles. It may be necessary to increase the sample volume for samples where this designation is to
be made.

1.2.5 Sample Identification, Handling, and Documentation

Samples will be identified, handled and recorded as described in this SOP and SOP No. 13. The
parameters for analysis and preservation will be specified in Project Activities WP.

1.2.6 Documentation

Each field activity must be properly documented to facilitate a timely and accurate reconstruction of
events in the field (see SOP No. 13). Sample Collection Field Sheets (SCFSs) will be completed for
all soil samples submitted for chemical analysis (Figure 1).

1.2.6.1 Field Logbook

The most important aspect of documentation is thorough, organized, and accurate record
keeping. All information pertinent to the investigation and not documented on the SCFSs will be
recorded in a bound logbook with consecutively numbered pages. All entries in logbooks will be
made in waterproof ink and corrections will consist of line-out deletions that are initialed and
dated. Entries in the logbook will include the following, as applicable:

e Project name and number
e Sampler’s name
e Date and time of sample collection

e Sample number, location, and depth
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SOP NO.1 Surface Soil Sampling

e Sampling method

e Observations at the sampling site

e Unusual conditions

e Decontamination observations

e Weather conditions

e Names and addresses of field contacts

e Names and responsibilities of field crew members

e Names and titles of any site visitors

e Location, description, and log of photographs (if taken)
e References for all maps and photographs

e Information concerning sampling changes, scheduling modifications, and change orders

e Summary of daily tasks and documentation on any scope of work changes required by field
conditions

e Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member's possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.
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FIGURE 1

SOIL SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME: PROJECT NO.
SAMPLE NO. BORING NO.
DATE/TIME COLLECTED: PERSONNEL:
SAMPLE METHOD / DEPTH:

SAMPLE MEDIA: SOIL SEDIMENT SLUDGE

SAMPLE QA SPLIT: YES NO SPLIT SAMPLE NO.
SAMPLE QC DUPLICATE: YES NO DUPLICATE SAMPLE NO.
MSMSD REQUESTED: YES NO

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container Preservative Analysis Requested

O VA MEASUREMENTS

Background
Breathing zone
Boring

Headspace

SAMPLEDESCRIPTION

DEPTH: DESCRIPTION:

GENERAL COMMENTS




SOPNO.11 Equipment Decontamination

111 INTRODUCTION AND TYPES OF CONTAMINATION

This document defines the SOP for decontamination at Cannon AFB. This procedure is intended
to be used together with the Project Activities WP and SOP No. 1, Surface Soil Sampling.

Site and/or Sample Cross-Contamination

The overall objective of multimedia sampling programs is to obtain samples that accurately
depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous
contaminants can be brought onto the sampling location and/or introduced into the medium of
interest during the sampling program (e.g., using sampling equipment that is not properly or fully
decontaminated). Trace quantities of contaminants can consequently be captured in a sample
and lead to false positive analytical results and, ultimately, to an incorrect assessment of the
contaminant conditions associated with the site. Decontamination of sampling equipment (e.g.,
all non-disposable equipment that will come in direct contact with samples) and field support
equipment (e.g., vehicles) is, therefore, required prior to, between, and after uses at Cannon AFB
to ensure that sampling cross-contamination is prevented, and that on-site contaminants are not
carried off-site.

11.2 EQUIPMENT DECONTAMINATION PROCEDURES
11.2.1 Equipment List

The following is a list of equipment that may be needed to perform decontamination:

e Brushes
e Wash tubs
e Buckets

e Scrapers, flat bladed

e Sponges or paper towels

e Alconox detergent (or equivalent)

e Potable tap water

e Laboratory-grade deionized water

e Garden-type water sprayers

e Appropriate Health and Safety equipment (i.e., nitrile gloves, safety glasses, etc.)

e Appropriate investigation-derived waste (IDW) containers

Phase Il Supplemental Assessment at AOC A (SS-19) Appendix B-Field Sampling Documents and Forms
Project Activities Work Plan Q:\61710618\Rev2\Appendix B\Appendix B.doc\14-Sep-11/0MA 1 1-1
Cannon AFB

FA8903-08-D-8783, TO 0170



SOPNO.11 Equipment Decontamination

11.2.2 Decontamination
11.2.2.1 Personnel

A temporary personnel decontamination line will be set up around each exclusion zone. If
contamination is not encountered, a dry decontamination station may be established which
consists of discarding of disposable personal protective equipment (PPE).

The temporary decontamination line should provide space to wash and rinse boots, gloves, and
all sampling equipment prior to placing the equipment into a vehicle. A container should be
available to dispose of used nitrile gloves and other disposable items.

The decontamination procedure for field personnel will include:

1. Glove and boot wash in an Alconox (or equivalent) solution

2. Glove and boot rinse

3. Outer glove removal
4

Inner glove removal
11.2.2.2 Sampling Equipment

The following steps will be used to decontaminate sampling equipment:

e Personnel will dress in suitable safety equipment to reduce personal exposure as required by
the Site Safety and Health Plan (SSHP).

e Gross contamination on equipment will be scraped off at the sampling or construction site.

e Equipment that cannot be damaged by water will be placed in a washtub containing Alconox
or low-sudsing non-phosphate detergent along with potable water and scrubbed with a bristle
brush or similar utensil. Equipment will be rinsed with tap water in a second washtub
followed by a deionized water rinse.

e Equipment that may be damaged by water will be carefully wiped clean using a sponge and
detergent water and rinsed with de-ionized water. Care will be taken to prevent equipment
damage.

Following decontamination, equipment will be placed in a clean area or on clean plastic sheeting
to prevent contact with contaminated soil. If the equipment is not used immediately after
decontamination, the equipment will be covered or wrapped in plastic sheeting, foil, or heavy-
duty trash bags to minimize potential contact with contaminants.
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SOPNO.11 Equipment Decontamination

11.2.2.3 Equipment Leaving the Site

Vehicles used for activities in non-contaminated areas shall be cleaned on an as-needed basis, as
determined by the Site Safety Officer, using soap and water on the outside and vacuuming the
inside. On-site cleaning will be required for very dirty vehicles leaving the area.

11.2.2.4 Wastewater

Unless otherwise specified, liquid wastewater from decontamination will be containerized,
labeled, and stored for later disposal.

11.2.3 Documentation

Sampling personnel will be responsible for documenting the decontamination of sampling
equipment. The documentation will be recorded with waterproof ink in the sampler's field
notebook with consecutively numbered pages. The information entered in the field book
concerning decontamination should include the following:

e Decontamination personnel

e Date and start and end times

e Decontamination observations
e Weather conditions

e IDW handling
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SOPNO.13 Sample Handling, Documentation, and Tracking

13.1 PURPOSE AND SCOPE

This document defines the SOP for sample handling, documentation, and tracking at Cannon
AFB. This procedure is intended to be used together with the Project Activities WP and SOP
No. 1, Surface Soil Sampling.

13.2 SAMPLE IDENTIFICATION

Samples collected during site activities shall have discrete sample identification numbers. These
numbers are necessary to identify and track each of the many samples collected for analysis
during the life of this project. In addition, the sample identification numbers will be used in the
database to identify and retrieve the analytical results received from the laboratory.

Each sample is identified by a unique code that indicates the site number, sample location
number, sample method and matrix identifier, and sample depth. For project-specific details,
refer to the WP.

The sampling locations, sample type, and sample sequence identifiers will be established prior to
field activities for each sample to be collected. On-site personnel will obtain assistance in
defining any special sampling requirements from the Project Manager.

13.3 SAMPLE LABELING

Prior to beginning field-sampling activities each day, a designated member of the sampling team
will fill out sample labels as completely as possible. The date, time, sampler's signature, and the
last field of the sample identification number should not be completed until the time of sample
collection. All sample labels shall be filled out using waterproof ink. At a minimum, each label
shall contain the following information:

e Sampler's company affiliation

e Site location

e Sample identification code (e.g., CAA-SS02-001)
e Date and time of sample collection

e Analyses required

e Method of preservation (if any) used

e Sampler's signature or initials

An example of a completed sample label is shown below.
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SOPNO.13

Sample Handling, Documentation, and Tracking

URS

12120 Shamrock Plaza, Suite 300
Omaha, NE 68154

Phone (402) 334-8181
Fax: (402) 334-1984

Project:  Phase II Supplemental Assessment at AOC A (SS-19)
Sample ID:  CAA-SS02-001

Analysis; Lead (EPA 6010B)

Preservative: 4°C Date:  00/00/11
Samplers: SJ, TF Time: 1300

13.4 SAMPLE HANDLING

This section discusses proper sample containers, preservatives, and handling and shipping
procedures. The WP summarizes the information contained in this section and also includes the
sample holding times for each analyte.

13.41 Sample Containers

Certified, commercially clean sample containers shall be obtained from the contract analytical
lab. The contract laboratory shall label the bottles to indicate the type of sample to be collected.
Required preservatives shall be prepared and placed in the bottles at the laboratory prior to
shipment to the site.

Appropriate sample containers for the specific analyses required are listed in the project-specific
WP.

13.4.2 Sample Preservation

Sample preservation efforts shall commence at the time of sample collection and will continue
until analyses are performed. Samples will be stored on ice at 4 degrees Celsius (°C) in coolers
immediately following collection. The ice will be double bagged in zipper-lock-type storage
bags.  Additional sample preservation requirements are given in the WP.  Chemical
preservatives, if necessary, shall be added to the sample containers by the laboratory prior to
shipment to the field, unless otherwise specified in the WP.

13.4.3 Sample Handling and Shipping

After collection, sample labels will be completed as described in Section 13.3 and samples
stored on ice at 4°C in an insulated cooler. The ice will be double bagged in zipper-lock-type
storage bags.
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SOPNO.13 Sample Handling, Documentation, and Tracking

The sample containers will be placed in reclosable zipper-lock-type plastic storage bags and
wrapped in protective packing material (bubble wrap). Samples will then be placed right side up
in a cooler with ice (double bagged using plastic bags), taped with a custody seal for delivery to
the laboratory. Samples will be hand-delivered or shipped by overnight express carrier for
delivery to the analytical laboratory. All samples must be shipped for laboratory receipt and
analyses within specific holding times. This may require daily shipment of samples with short
holding times. A chain-of-custody (COC) form will accompany each cooler. The temperature of
all coolers will be measured upon receipt at the laboratory.

13.44 Holding Times and Analyses

The holding time is specified as the maximum allowable time between sample collection and
analysis and/or extraction, based on the analyte of interest and stability factors, and preservative
(if any) used. Allowable holding times will be listed in the WP. Samples should be sent to the
laboratory as soon as possible after collection by overnight courier service to minimize the
possibility of exceeding holding times.

Chemical constituents that will be analyzed and other parameters to be measured during field
investigations at Cannon AFB are identified in the WP.

13.5 SAMPLE DOCUMENTATION AND TRACKING

This section describes documentation required in the field notes and on the sample Chain-of-
Custody forms.

13.5.1 Field Notes

Documentation of observations and data acquired in the field will provide information on the
acquisition of samples and also provide a permanent record of field activities. The observations
and data will be recorded using pens with permanent waterproof ink in a permanently bound
weatherproof field logbook containing consecutively numbered pages or on field sampling data
sheets.

The information in the field logbook or on the data sheets will include the following as a
minimum. Additional information is included in the specific SOPs regarding the data sheets.

e Project name

e Location of sample

e Sampler's printed name and signature
e Date and time of sample collection

e Sample identification code

e Description of samples (matrix sampled)
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SOPNO.13 Sample Handling, Documentation, and Tracking

e Sample depth (if applicable)
e Number and volume of samples
e Sampling methods or reference to the appropriate SOP

e Sample handling, including filtration and preservation, as appropriate for separate sample
aliquots

e Analytes of interest

e Field observations

e Results of any field measurements, such as depth to water, pH, temperature, and conductivity
e Personnel present

e Level of PPE used during sampling

Changes or deletions in the field book should be lined out with a single strike mark, initialed, and
remain legible. Sufficient information should be recorded to allow the sampling event to be
reconstructed without relying on the sampler's memory.

Each page in the field books will be signed by the person making the entry at the end of the day,
as well as on the bottom of each page. Anyone making entries in another person's field book will
sign and date those entries.

13.5.2 Sample Chain-Of-Custody

During field sampling activities, traceability of the sample must be maintained from the time that
the samples are collected until laboratory data are issued. Initial information concerning
collection of the samples will be recorded in the field logbook as described above. Information
on the custody, transfer, handling, and shipping of samples will be recorded on a COC form. An
example COC form is attached. The COC is a three-part carbonless form.

The sampler will be responsible for initiating and filling out the COC form. The sampler will
sign the COC when the sampler relinquishes the samples to anyone else. One COC form will be
completed for each cooler of samples collected daily. The COC will contain the following
information:

e Sampler's signature and affiliation
e Project number

e Date and time of collection

e Sample identification number

e Sample type

e Analyses requested
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SOPNO.13 Sample Handling, Documentation, and Tracking

e Number of containers

e Signature of persons relinquishing custody, dates, and times
e Signature of persons accepting custody, dates, and times

e Method of shipment

e Shipping air bill number (if appropriate)

The person responsible for delivery of the samples to the laboratory will sign the COC form,
retain the last copy of the three-part COC form, document the method of shipment, and send the
original and the second copy of the COC form with the samples. Upon receipt at the laboratory,
the person receiving the samples will sign the COC form and return the second copy to the
Project Manager. Copies of the COC forms documenting custody changes and all custody
documentation will be received and kept in the central files. The original COC forms will
remain with the samples until final disposition of the samples by the laboratory. The analytical
laboratory will dispose of the samples in an appropriate manner 60 to 90 days after data
reporting. After sample disposal, a copy of the original COC will be sent to the Project Manager
by the analytical laboratory to be incorporated into the central files.
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URS Corporation CHAIN OF CUSTODY RECORD Page  of
12120 Shamrock Plaza Suite 300, Ornaha, NE 68154 (402) 334-8181 Fax (402) 334-1984
Project Name: Project Number: Analytical Parameters
Phase II Supplemental Assessmentat AOC A 16170618
Project Location: Project Manager:
Clovis, New Mexico C. Anderson
Remarks
Sampler(s):
Sample Type Sample Identification Matrix Containers
Date | Time [Comp| Grab No. Type
Signatures Date  Time Shipping Details Special Instructions
Relinquished by: Method of B
Shipment: ~ Federal Express
Received by: Airbill
Number:
Relinquished by: Lab Address: EMAX
Attn: Molly Nguyen

- 1835 W 205th Street

Received for Laboratory by: Torrance, CA 90501
(310) 618-8889

White copy - Laboratory ~ Yellow copy - Laboratory  Pink copy - URS




SOPNO.17 Permits and Clearances

17.1 PURPOSE AND SCOPE

This document defines the SOP for obtaining permits and clearances at Cannon AFB. Permits
and clearances are required for underground utilities (drilling, hand augering, excavating, etc.),
for plant security, and for use of hot equipment such as welders and steam cleaners.

17.2 CONTRACTORS BADGES, VEHICLE PASSES, AND CAMERA PASSES

17.21 Contractor Identification

Prior to the initiation of each field investigation, URS personnel and all subcontractors on-site
will be identified to appropriate personnel within the 27" Civil Engineer Squadron’s
Environmental Flight (27 CES/CEV). 27 CES/CEV will make all arrangements to notify base
personnel and security of the pending field investigation. It is likely that on-site URS personnel
and subcontractors will be issued base visitor passes, which they will be required to have with
them at all times while on base. In addition, all URS personnel and URS subcontractors may be
required to attend a safety briefing provided by the base.

17.2.2 Vehicle Passes

All vehicles that enter the base must be registered at the Main Gate, and obtain and display a
vehicle permit tag from security the base. The vehicle registration applicant will need to furnish
proof of insurance, rental agreement (if applicable), a valid driver’s license, and the contract
number to register a vehicle. The tag shall be displayed in the lower driver's side corner of the
windshield.

17.3 UTILITY CLEARANCES

Digging permits will be obtained for all subsurface activities prior to initiating the work.
Digging permits will be obtained through the appropriate United States Air Force (USAF)
representative. When any intrusive work is being performed in the vicinity of utility and/or
communication cables/lines, Civil Engineering and/or Communication monitoring personnel, as
required, will be present. If a utility and/or communication line is damaged, the designated
representative of the USAF shall be notified immediately for further directions.

Notice will be given to the monitoring personnel no later than 24 hours prior to work. No work
shall start if the required monitoring personnel are not present.
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APPENDIXC Health and Safety Documents and Forms

Appendix C is not included.
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