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California Environmental Protection Agency
California Air Resources Board
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Chemical Waste Management, Inc.
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1.0 Program Overview

The Chemical Waste Management, Inc. (CWMI) - Kettleman Hills Facility (KHF) is a
commercial Class I/11 hazardous waste/designated waste treatment, storage, and disposal facility
(TSDF), and Class Il/111 designated waste/municipal solid waste (MSW) disposal facility owned
and operated by Waste Management, Inc. (US EPA Facility Identification Number CAT
000646117). In April and July 1997, KHF submitted requests to United States Environmental
Protection Agency Region IX (USEPA-IX) to renew the existing KHF Approvals to Operate for
landfill B-18 and the Polychlorinated Biphenyl (PCB) Flushing/Storage Unit for continued
handling and disposal of PCBs regulated by the Toxic Substances Control Act (TSCA). During
the lengthy renewal process, at the request of USEPA-IX, in October 2003 KHF requested a
Coordinated Approval, using the (then) recently renewed June 2003 Hazardous Waste Facility
“Part B” Permit as the basis for the Coordinated Approval. After another lengthy renewal

process, the Draft Coordinated Approval was issued by USEPA-IX February 2007.

Based on public comments on the Draft Coordinated Approval submitted by community
stakeholders and environmental activists concerned with the potential impacts of the facility’s
PCB handling on the surrounding community, USEPA-IX sent a letter to KHF requesting more
information prior to making a decision on the coordinated approval. In the letter dated December
2, 2008 (Appendix A) and corresponding attachment, USEPA-IX requested that KHF sample air,
soil, and vegetation for PCB congeners with the objective of providing sufficient data to assess
the magnitude of potential human and ecological impact to off-site receptors from PCB disposal
activities at KHF (hereby referred to as the “Congener Study”). The overall purpose of this
Congener Study is to characterize and quantify the potential human and ecological risk posed by
the current and accumulated impact from the management, storage, and disposal of PCB
contaminated waste at KHF. As determined in several conference calls with USEPA-IX, this
study will only focus on the 12 World Health Organization (WHO) Dioxin-Like PCB Congeners
due to the risk these compounds pose relative to the other congener species.
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This Draft Dioxin-Like PCB Congener Study Workplan (Workplan) presents the context within

which the study is being directed and includes the following information:

= Discussion of Facility Operations (historic and current);
= Discussion of Surrounding Area land use (historic and current);
= Site Description;
= Topography;
=  Climate;
= Results from Previous PCB Studies; and
= 12 WHO Dioxin-Like PCB Congener Study;
o Sample/Data Acquisition Procedures;
= Air,
=  Soil,
= Vegetation (both green and dry phases),
= Meteorology,
o Data Analysis;
o Data Quality Assurance/Quality Control (QA/QC); and
0 Risk Assessment (RA).

The goal of the Congener Study is to provide accurate and defensible data to support the RA,
which will determine if past and present storage and disposal of PCB contaminated waste at
KHF result in unacceptable risks to human health and the environment. During the first three
months of air sampling, KHF will collect and analyze green vegetative tissue and surficial soil
samples from the surrounding facility property line. The air, soil, and green vegetation sampling
results will be used to conduct the RA (both human health and ecological). After completing the
RA, a report will be submitted to USEPA-IX presenting the sampling results and outcome of the
RA. Air sampling will continue for a total monitoring period of one year. Several months after
the green vegetative and soil sample takes place another round of dry vegetation sampling will

be performed. KHF will re-submit a RA update if detected concentrations of PCB congeners are

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

higher than those used to compute the RA after the first quarter of the one year monitoring cycle.
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2.0 Facility Background

KHF is located in Kings County, California southeast of the intersection of Interstate 5 and
Highway 41, which is approximately 3.5 miles southwest of Kettleman City and five miles
southeast of Avenal (Figure 1). The facility owns and occupies 1,600 acres of property, of which
499 acres are located inside the conditional use permit boundary which is permitted for waste

management operations (Figure 2).

2.1 SURROUNDING AREA LAND USE

The KHF is surrounded by general agriculture and grazing lands for several miles in all
directions. KHF is also located at the southeastern end of the Kettleman Hills, an extensive area

that has been active for decades in the production of natural gas and oil.

2.2 FACILITY HISTORY

In 1975, the McKay Trucking Company began disposal operations at KHF when they were
issued a permit to use a 60-acre portion of the site as a petroleum waste disposal facility.
Environmental Disposal Services (EDS) purchased McKay trucking Company in 1978 and
expanded both the size and operations at KHF making it a Class I disposal site. In April 1979,
CWMI purchased and began operating the KHF site. At that time, it was a 1,280-acre facility
that was authorized as a treatment, storage, and disposal facility for designated wastes. Also in
1979, CWMI obtained authorization to operate the site as a hazardous waste management
facility, and hazardous wastes were permitted for treatment, storage, and disposal at KHF.
Operations consisted of landfilling solid waste, and use of evaporation ponds/tanks for liquid

waste.

T:\0742\816 KHF PCB\20090303Draft KHF PCB Study Workplan.doc  Draft Dioxin-like PCB Congeners Study Workplan
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
2 1 Kings County, CA



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

In the early 90s a project was undertaken to combine closure of a number of landfills and
evaporation ponds. The Combined Closure Area was completed in 1996, and under the 69-acre
closure cap it includes landfill units B-1, B-4, B-5, B-6, B-7, B-8, B-9 with expansions, B-10,
and B-11; ponds P-5, P-12, P-12A, P-13, and P-17; and spreading area S-3. There are no PCB

disposal units located in the combined closure area.

In April and July 1997, KHF submitted timely applications to renew existing TSCA Approvals,
which included the currently operating PCB Flushing/Storage Unit, and the B-18 Landfill Unit.
In October 2003, during a thorough and comprehensive permit renewal process, KHF requested
a Coordinated Approval as per the recommendation of USEPA-1X TSCA Group. In February
2007, USEPA-IX released a Draft Coordinated Approval, along with a Draft Refined
Environmental Justice Assessment. At this time, the Coordinated Approval has not been
finalized. KHF understands that USEPA-IX plans to complete the Coordinated Approval
process, including the proposed B-18 Expansion, in 2009.

At KHF, PCB waste processing and storage is conducted in the PCB Flushing/Storage Unit,
which began operations in 1983. The PCB Flushing/Storage Unit is a containment building with
an epoxy-coated concrete containment slab encompassing indoor PCB storage and processing
areas, including a 10,000-gallon aboveground storage tank. Processing includes the draining of
PCB liquids from transformers into the tank, then flushing the transformer with diesel, which
also goes into the tank. Liquids collected in the tank are sent off-site via tanker for final disposal.

TSCA landfill units that previously received TSCA PCB waste include:

e B-14, 0.8 acres, capacity 6,000 cubic yards (cy), operated from 1982 to 1984, TSCA
waste only, closed in 1985.

e B-16, 5 acres, capacity 290,000 cy, operated from 1983 to 1987, approximately 230,000
cy of TSCA waste only. In 2004, 60,000 cy non-hazardous waste was disposed of in B-16
to bring the unit up to final grade, and the unit was closed.

e B-19, 40 acres, capacity 3,000,000 cy, 1987 to 1991, TSCA, Resource Conservation and
Recovery Act (RCRA), non-RCRA, and non-hazardous wastes, closed 2006.

T:\0742\816 KHF PCB\20090303Draft KHF PCB Study Workplan.doc  Draft Dioxin-like PCB Congeners Study Workplan
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2.3 CURRENT WASTE DISPOSAL & TREATMENT OPERATIONS

The active waste treatment, handling, and disposal units at KHF include:

e B-17 Landfill - (active landfill for disposal of Class 11/111 designated waste/municipal
solid waste)

e B-18 Landfill - (active landfill for disposal of Class I/l hazardous waste/designated
waste)

e B-19 Landfill - (active for disposal of Class II/111, designated waste/municipal solid
waste. Class I/11 portion completed Closure in 2006)

e Final Stabilization Unit (FSU) and adjacent Bulk Stabilization Units (I & 1)

e Surface Impoundments P-9, P-14, P-16

e Drum Storage Unit

e PCB Storage/Flushing Unit

Figure 2 shows the site layout along with identification of the active waste treatment and
disposal units and major facility structures located on the property.

At KHF, the only active TSCA landfill unit is B-18 which has a footprint of 53 acres and a
permitted capacity 10,700,000 cy. From 1991 to the present the landfill has received TSCA,
RCRA, non-RCRA, and non-hazardous wastes. The only other unit that actively handles TSCA
regulated waste containing PCBs is the PCB Storage/Flushing Unit.

The overall waste stream accepted by KHF consists of RCRA, non-RCRA, non-hazardous, and
TSCA designated waste. The total annual volumes of each fluctuate from year-to-year. However,
from 2006 forward the total annual volume disposed in B-18 has been around 536,000 cy
(750,000 tons). Of this, only about 50,000 cy has been TSCA designated waste.

T:\0742\816 KHF PCB\20090303Draft KHF PCB Study Workplan.doc  Draft Dioxin-like PCB Congeners Study Workplan
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
2 3 Kings County, CA



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

24  TOPOGRAPHY

KHF is located on the western slope of the Kettleman Hills, a low range of steep hills bordering
the western margin of the San Joaquin Valley. The sloping topography in the vicinity of the
facility includes arroyos and other erosional features, but there are no perennial surface water
bodies within one mile of the facility. The vegetation community of the area consists mainly of

sparse grasses and low shrubs.

The surface elevation of KHF ranges from approximately 700 feet above mean sea level (msl) to
1100 feet above msl. The site generally slopes from the northwest to the southeast. The highest
point surrounding the facility is Cerro Ultimo (approximate elevation 1144 feet above msl)
adjacent to the northern property line.

2.5 CLIMATE

The climate of the region is semiarid and characterized by extremely low rainfall. Average
annual precipitation is 6.12 inches, with 90 percent of the rainfall occurring between November
and April. The estimated 100-year, 24-hour storm would result in 2.31 inches of precipitation.
Mean annual evaporation is 102.94 inches (pan measurement). The mean annual temperature is
65 degrees Fahrenheit (18 degrees Celsius (°C)). Seasonal average temperatures range from the
low 50s in the winter to the high 90s in the summer.

As shown in Appendix B, historic average winds of 5.8 meters per second (m/s) (13 miles per
hour (mph)) are predominantly from the north-northwest and winds are rarely calm. Winter
conditions include variable winds and dense valley fog.
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2.6 PREVIOUS PCB STUDIES

Throughout the years KHF has been in operation, numerous environmental sampling studies and
on-going compliance monitoring has been conducted to measure potential off-site impacts to air,
groundwater, stormwater runoff, soil, human health, and ecological receptors. These monitoring
programs, sampling studies, and impacts analyses have either been voluntarily performed or
required by the numerous State and Federal regulations to which KHF is subject. Two such
studies, which included monitoring for PCB impacts, were performed as a result of compliance
requirements related to KHF’s RCRA Part B permit. These include the (1) 1994 Topographical,
Meteorological and Airborne Contaminant Characterization at Kettleman Hills Facility; and the

(2) currently ongoing Ambient Air Monitoring Program (AAMP).

2.6.1 1994 Topographical, Meteorological and Airborne Contaminant Characterization
Study

In 1994, KHF conducted the Topographical, Meteorological and Airborne Contaminant
Characterization Study to estimate releases of chemicals from the active treatment and disposal
units at the facility. The study was designed to measure on-site emissions and potential releases
of regulated chemical species and, through the use of air dispersion modeling, predict ambient air
concentrations at the fenceline and in the buffer zone surrounding the facility. To determine
emission rates from KHF’s waste treatment and disposal units, environmental sampling was
performed at or near the sources. This included sampling soil and soil pore-gas emissions from
the uncapped landfills, liquids from the surface impoundments, breathing zone air downwind of
the waste treatment and disposal units, and stack emissions from the FSU. The report entitled
#1994 Topographical, Meteorological, and Airborne Contaminant Characterization at Kettleman
Hills Facility” (KHF 1994 Emission Characterization Study) was submitted to the DTSC on
April 28, 1995. The report summary is attached in Appendix C. Due to the size, the voluminous
attachments of laboratory results and field data are not included in Appendix C. However, the
tables included in the report summary present all of the detected concentrations of chemicals

targeted in the study. Table 5-1, located in the final report in Appendix C, presents the
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concentration range of all detected species in each respective matrix. Of all the samples that were
collected and analyzed, PCBs were only detected in the liquid hazardous waste contained in the
surface impoundments and waste soils collected within the sampled landfill units, but only at
extremely low levels (ug/L or parts per billion), orders of magnitude less than TSCA regulatory

levels.

2.6.2 AAMP Air Study

On June 16, 2003, the California DTSC issued the RCRA Part B Permit renewal to KHF. Part
111, Section 4 - Environmental Monitoring, of the permit requires KHF to implement an AAMP
that complies with the Environmental Monitoring and Response Programs for Air and Soil-Pore
Gas provisions of the California Code of Regulations, Title 22, Section 66264.700, et seq.
(Article 17). A Final AAMP, prepared by Earth Tech, dated February 2006, was developed and
approved by DTSC on March 29, 2006. This included identification of the air monitoring
locations originally proposed for this PCB congener study. The primary monitoring network
design criteria for locating the monitoring sites were: (1) up and downwind of KHF; (2) near the

property line; and (3) based on predominant annual wind patterns.

In a letter dated April 10, 2008, DTSC approved the discontinuation of sampling for PCBs
because they were not detected in a single sample collected during that time. PCB sampling and
analysis was suspended after 18 months of monitoring. The table below shows the targeted PCB

aroclors and the number of PCB samples that were collected.

Compound Samples | Samples ;}!li/rglt:gi Detection Limit | # of PCB Detections in
Collected | Analyzed Samples (ng/m®) Samples Analyzed
Aroclors 1016/1242 144 140 103 0.003 0
Aroclor-1221 165 161 124 0.003 0
Aroclor-1232 165 161 124 0.003 0
Aroclor-1242 21 21 21 0.003 0
Aroclor-1248 165 161 124 0.003 0
Aroclor-1254 165 161 124 0.003 0
Aroclor-1260 165 161 124 0.003 0

*Valid- the sample meets data validation criteria identified in the Quality Assurance Project
Plan (QAPP).
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3.0 Data Acquisition

The target chemical list for this Congener Study consists of the 12 WHO designated Dioxin—Like
PCB congeners. KHF assumes that the basis for targeting these dioxin-like PCB congeners is as

follows:

e According to historic and current waste profiles, PCBs are contained in a portion of the
wastes handled and disposed of at KHF;

e Due to their toxicity equivalence relative to the other individual PCB congeners, the US
EPA requested more information on the potential presence of the 12 WHO dioxin-like
congeners;

e Cattle intended for human consumption periodically graze in some of the areas
immediately surrounding KHF;

e Offsite impact could pose a potential risk to nearby communities; and

e Approved methods and equipment are available for sampling and detecting low levels of
these chemicals in the ambient air, surficial soil, and vegetation.

Data acquisition will involve sampling and analysis of the following 12 WHO designated dioxin-
like PCB congeners:

e Congener 77 - 3,3’,4,4’-Tetrachlorobiphenyl (CAS 32598-13-3)

e Congener 81 - 3,4,4' 5-Tetrachlorobiphenyl (CAS 70362-50-4)

e Congener 105 - 2,3,3',4,4'-Pentachlorobiphenyl (CAS 32598-14-4)

e Congener 114 - 2,3,4,4',5-Pentachlorobiphenyl (CAS 74472-37-0)

e Congener 118 - 2,3',4,4',5-Pentachlorobiphenyl (CAS 31508-00-6)

e Congener 123 - 2,3',4,4' 5'-Pentachlorobiphenyl (CAS 65510-44-3)

e Congener 126 - 3,3',4,4' 5-Pentachlorobiphenyl (CAS 57465-28-8)

e Congener 156 - 2,3,3',4,4',5-Hexachlorobiphenyl (CAS 38380-08-4)
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e Congener 157 - 2,3,3',4,4' 5'-Hexachlorobiphenyl (CAS 69782-90-7)
e Congener 167 - 2,3',4,4'5,5'-Hexachlorobiphenyl (CAS 52663-72-6)
e Congener 169 - 3,3',4,4',5,5'-Hexachlorobiphenyl (CAS 32774-16-6)
e Congener 189 - 2,3,3',4,4',5,5'-Heptachlorobiphenyl (CAS 39635-31-9)

1997 WHO TEFs'
BZ/IUPAC

Number IUPAC Prefix Humans/Mammals Birds
PCB-77 3,3',4,4'-Tetra- 0.0001 0.05
PCB-81 3,4,4' 5-Tetra- 0.0001 0.1
PCB-105 2,3,3',4,4'-Penta- 0.0001 0.0001
PCB-114 2,3,4,4' 5-Penta- 0.0005 0.0001
PCB-118 2,3',4,4' 5-Penta- 0.0001 0.00001
PCB-123 2,3',4,4' 5-Penta- 0.0001 0.00001
PCB-126 3,3',4,4' 5-Penta- 0.1 0.1
PCB-156 2,3,3',4,4' 5-Hexa- 0.0005 0.0001
PCB-157 2,3,3',4,4' 5'-Hexa- 0.0005 0.0001
PCB-167 2,3',4,4' 5 5-Hexa- 0.00001 0.00001
PCB-169 3,3',4,4'5,5-Hexa- 0.01 0.001
PCB-189 2,3,3,4,4'5,5"-Hepta- 0.0001 0.00001

1 Van den Berg et al., 1998. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for humans and wildlife.
Environmental Health Perspectives, 106 (12), 775-792.

To assess the potential off-site risk associated with current and cumulative impacts of handling
and disposal of PCB contaminated waste at KHF, various types of media will be sampled for the
identified congeners at or near the KHF property line. These include:

e ambient air;

e surficial soil; and

e vegetation, both in it’s green and dry phases.
Site specific meteorological data will also be continuously recorded to verify suitability of

sample locations for determination of KHF impact and background areas in the buffer zone.

The buffer zone is the area immediately outside the facility property line to which the general
public has access. The buffer zone around the KHF is privately owned and currently is open
range used for periodically grazing cattle (Section 1.1). To avoid any access and/or legal issues
associated with sampling on non KHF property, for the purpose of this Congener Study the
buffer zone is being defined as the area near the property line, inside the fire break around the

facility property line. This area is outside the permitted conditional use boundary and is
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undisturbed and similar to the area outside the facility property line. Redefining the buffer zone
inside the property boundary brings a level of conservatism to the Congener Study because the
area is closer to the source of potential PCB emissions and would be expected to be higher in
deposited PCB congener concentrations than those areas further away.

The mode of transport of PCBs contained in the waste at KHF to the buffer zone primarily
consists of PCBs adhering to wind-blown resuspended dust originating inside the facility.
However, since PCBs can also volatilize, the transport mechanism can also include wind
dispersion of PCBs in the volatile phase. PCB bound particulates have the potential to deposit on
the surficial soil in the buffer zone and be taken up by the vegetation. Since PCBs have the
potential to bioaccumulate over time, the impact to human and ecological receptors can possibly
increase with accumulation of PCBs in the vegetation which can be taken up by animal species
and further consumed by humans (cattle grazing). The sampling strategy for air, surficial soil,
and vegetation has been designed with these factors in mind for collecting the appropriate
analytical data to be used in the RA. An accredited laboratory will use the following method, as
specified by USEPA-IX, to quantify specific congeners targeted by this Study:

e US EPA Method 1668A Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and
Tissue by High Resolution Gas Chromatography / High Resolution Mass Spectrometry
(HRGC / HRMS), Revision A, December 1999.

The following sections describe the sampling plan for each media. All sampling is designed in
accordance with industry standards, US EPA guidance -- Data Quality Objectives Process for
Hazardous Waste Site Investigations (EPA QA/G-4HW), January 2000, Environmental
Investigations Standard Operating Procedures and Quality Assurance Manual (US EPA Region
4 EISOPQAM), November 2001 -- and good engineering and scientific practice to provide
accurate, defensible, representative, and conservative data on which to base the RA. While the
Study has been designed within the context of Data Quality Objectives (DQO) Guidance, many
elements of the process were outlined by USEPA-IX in their letter dated December 2, 2008 (e.g.
statement of problem, identified the inputs to the decision, defined the boundaries of the study).
Therefore, many of the steps in the process have not been explicitly listed. However, this data
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acquisition section does rely upon Chapters 4 and 7 of the EPA QA/G-4HW guidance to further

define the boundaries and optimize the study.

3.1 AIR SAMPLING

The air sampling strategy has been designed to capture PCB congeners in both the volatile and
particulate bound phase. While PCB congeners potentially measured in the buffer zone ambient
air may have originated from accumulated on-site deposition, (re-suspension of crustal
particulates), the air sampling is primarily reflective of “current” potential impacts to the buffer

zone from handling PCB contaminated waste during the Congener Study.

Based on historic and current meteorological conditions (wind direction), the air sampling
strategy has been designed to measure both facility impacted and background ambient air. This is

discussed further in the following section and well as Section 1.5 — Climate.

3.1.1 Sampling Locations

The strategy for assessing off-site impacts from dioxin-like PCB congeners at KHF is to monitor
ambient air upwind (background) and downwind (impact) from the facility. As discussed earlier
and supported by the data presented in Appendix B, the predominant wind direction at KHF
originates from the northwest and blows to the southeast. This predominant wind pattern was the
basis for the monitoring network design currently used by the AAMP. With the exception of a
new monitoring location to be specifically used for this Congener Study, this Congener Study

will utilize two of the existing AAMP sampling network air monitoring locations.

Considering that winds predominantly come from the north-northwest (as shown in

Appendix B), the two impact monitoring locations will consist of: (1) one stationary monitoring
site located downwind of the B-18 landfill (current downwind monitoring station 1 (DMS-1)
located southeast of B-18 near the property line); and (2) one new site located at the existing

meteorological station pad (MSP), northeast of B-18, southeast of B-19, and north of the
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administration building. A third stationary monitoring site will be located near the property line
in the north-northwest section of the facility to measure background ambient air entering the
facility property. This site will be the upwind monitoring site 1 (UMS-1) currently in use by the
AAMP. A mobile station will be used to collect duplicate samples used for quality control as
discussed in the QAPP (Appendix E). The proposed monitoring locations are identified in
Figure 3.

The names chosen to identify the AAMP site locations, also used in this Congener Study, were
selected based on prevailing wind patterns at KHF. However, it is anticipated that wind
directions will vary during each month-long sampling event for the Congener Study. Therefore,
proposed monitoring locations named upwind/downwind (UMS/DMS) are not meant to identify
wind directions during a sampling event, but rather be reflective of annual wind directions used

to identify impact and background locations.

The existing on-site meteorological station has been continuously collecting hourly wind speed,
wind direction, precipitation, and temperature since 1986. Figure 3 illustrates the locations of the
three proposed monitoring stations, and the meteorological station, on a 2004 aerial photograph.
A portable met station has been used to identify a new site for permanently relocating the met
station to a location not impacted by obstructions growing in elevation such as the B-19 landfill.
The hill to the west of landfill B-18 has been selected, and KHF is currently constructing a pad,
installing fencing, and installing power and communication to this new location. Once these
steps have been completed, KHF will have the met station relocated, which will include siting
and recalibrating the meteorological monitoring sensors in accordance with the manufacturer’s
guidelines and US EPA requirements. Data collected from the met station is discussed in more
detail in Section 3.4.

The monitoring locations, used in the AAMP network, were sited based on predominant annual
wind direction, proximity to waste treatment and disposal units, and the availability of power at
the site. As specified in California Code of Regulations (CCR), Title 22, Section 66264.705 of

Acrticle 17, monitoring locations shall be suitable for sampling substances that may have
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migrated from the regulated unit, and shall be located close enough to the regulated unit to
provide an early indication of contaminant migration. As the definition of “regulated unit” is a
“hazardous waste facility” (22 CCR 66260.10), placing monitors near the facility property line
will give the earliest possible indication of any airborne contaminant migration moving off

property that may cause adverse impacts to human health.

As shown in Figure 3, the proposed air monitoring locations are all located within the KHF
property line and buffer zone and, therefore, closer to the emission units with the potential to
emit PCB congeners. The design for this Congener Study is conservative. If any PCB congeners
are detected, they should be at a higher concentration than within the buffer zone because the
transported congeners would have less distance of travel, deposit, and disperse, thus lowering the

concentration.

On December 9, 2008, four technical staff from USEPA-IX visited KHF to gain a better
understanding of the operations, facility layout, and potential sampling locations. During a
follow-up teleconference on December 16, 2009, USEPA-1X technical staff indicated they were
comfortable with using UMS-1 as a background location and DMS-1 as an impact location. They
recommended not using AAMP DMS-2 as an impact location for the Congener Study and made
several recommendations for a new location closer to the B-18 landfill. The newly proposed
monitoring site at the meteorological station pad (MSP) is proposed to satisfy USEPA-IX
concerns and to conservatively capture potential PCB emissions migrating from the B-18 landfill
in the direction of Kettleman City. USEPA-1X technical staff observed the buffer zone during the
site visit on December 9, 2009. During the December 12, 2009 teleconference they approved the
concept of redefining the buffer zone for this Congener Study as the on-site area inside the fire
break near the KHF property line.
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Three stationary monitoring locations (one background and two KHF impacted) should

sufficiently collect representative data because:

1) The winds predominantly come from the north-northwest,

2) The long-term nature of the study (one year) allows the Congener Study to take
advantage not only of the prevailing winds, but of all wind directions, and

3) The impact location represents aggregate facility-impacted air from “all” the potential
sources of airborne toxic releases and is, therefore, a worst case representation of facility

impacts to human health.

A fourth mobile monitoring station will be used for QA/QC purposes (e.g., duplicate samples). It
may also be used at the discretion of KHF for the purpose of collecting information from

potential sources of interest.

At the request of USEPA-IX, this fourth piece of monitoring equipment will also be used to
collect a month-long air sample at a location near the administration building at KHF. The
purpose of the sample will be to compare the results to those measured at the met station pad
(MSP) as a means to confirm that the MSP location is not being adversely impacted by the
presence of the B-19 Landfill. If the measured concentrations of PCB congeners from a location
near the administration building are significantly higher than those measured at the MSP, then
KHF will consider permanently relocating the MSP sampler to the site near the administration
building for the remainder of the congener study. The sample collected near the administration

building will be collected within the first five months of the study.

KHF and its consultant will work with USEPA-1X to obtain an approved air dispersion modeling
protocol, perform the necessary modeling, and provide a report to USEPA-1X summarizing the
modeling results as they relate to the appropriateness to the siting of the proposed monitoring
locations. Based on discussions with USEPA-IX, it is anticipated that this information will be
used, along with field observations and site knowledge, to verify that the proposed sampling

locations are acceptably located to meet the study objectives.
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3.1.2 Sampling Frequency

KHF will sample ambient air for a period of one-year collecting (12) 1-month samples at each of
the monitoring sites. Each month-long sample will consist of four 5-day sampling segments,
each separated by 24 hours, giving 25 days to complete the sample collection time within each
month. Sampling of the first segment will begin at 0001 hours near the beginning of every
month. Sample collection will continuously proceed until 23:59 hours of the 5" day. The 24-hour
period between segments will be used to remove the top filter collecting PCBs in the particulate
phase, perform a calibration check, and adjust the sampling flow rate, if necessary. The
polyurethane foam (PUF) plug used to capture PCBs in the vapor phase will remain in the
sampler during the entire month-long sampling event. Sampling will resume at 0001 hours after
the down day and the cycle continue for each of the four segments. The month-long sample is
collected in this manner to ensure air is collected at the design flow rate throughout the 20 days
and that particulate buildup on the top filter does not create pressure drop and impede the desired
sample collection flow rate. At the end of the fourth segment, the PUF plug and four respective
top filters will be combined and sent to the lab and digested and analyzed as one sample.

After the fourth sampling segment is completed each month, depending on the number of days in
the month, there will be several days of down time before the next month sample is initiated.
This period will be used to perform any required maintenance and recalibration, complete all
required documentation and recordkeeping, and generally prepare for the next scheduled

sampling event.

The first sampling event began on January 6, 2009. Sampling will continue for one year with the
final sample being collected in December 2009. The proposed sampling schedule is provided in

Appendix D.
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3.1.3 Sampling and Analytical Methods

Air sampling will follow the protocol laid out in US EPA Compendium Method TO-9A (1999)
and the Standard Operating Procedures (SOP) included in Appendix F. Filter analysis will follow
analytical procedures identified in US EPA Method 1668A (2003). General sampling procedures
are discussed in the previous section and the specifics are documented in Method TO-9A, as well
as the SOP located in Appendix F. All sampling activities will be recorded and maintained on-
site in either a log book or data sheets. Chain-of-custody documentation will accompany the
samples from the time they are collected until they are received by the laboratory. A QAPP
(Appendix E) has been developed to ensure that all data is accurate, defensible, and appropriate

for the purposes of this Congener Study.

3.2 SURFACE SOIL SAMPLING

The soil sampling strategy has been designed to capture PCB congeners that may have deposited
and accumulated in the surface soil around the facility and is more reflective of the historic
potential impacts to the buffer zone from handling PCB contaminated waste at KHF.

The soil sampling design has been developed using EPA’s DQO Process for Hazardous Waste
Investigations (US EPA QA/G-4HW, 2000), US EPA Region 9 Laboratory Field Sampling
Guidance Document #1205 Soil Sampling (US EPA Region 9 Soil Sampling, 1999), and US
EPA Region 4 Science and Ecosystem Support Division (SESD), Field Branches Quality System
and Technical Procedures, Operating Procedure for Soil Sampling (SESDPROC-300-R1, 2007)
and Operating Procedure for Field Sampling Quality Control (SESDPROC-011-R2, 2007),
which are based on USEPA Region 4 Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual (EISOPQAM, 2001). While the DQO process has not
been stated step-by-step, the basic elements of the DQO process have been considered and
sampling is designed in the context of the DQOs (p. 5-5, EISOPQAM). Specific references are
included in the following sampling approach discussion.

T:\0742\816 KHF PCB\20090303Draft KHF PCB Study Workplan.doc ~ Draft Dioxin-like PCB Congeners Study Workplan
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
3 9 Kings County, CA



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

3.2.1 Sampling Locations

The spatial boundaries have been defined following Chapter 4 of US EPA QA/G-4HW (pp. 27-
29, 2000) and in consideration of Chapter 5 of US EPA Region 4 EISOPQAM. Sampling
locations were developed with a combination probabilistic and authoritative (non-probabilistic)
approach. The majority of samples are based on a probabilistic approach using a systematic grid
along the property boundary in order to minimize statistical bias while providing a representative
characterization of the site. However, representatives from USEPA-1X have also established an
authoritative sampling area, B-18 adjacent sampling area, using a biased sampling approach in

order to obtain a worst-case scenario (p 5-6, EISOPQAM).

With the exception of one area immediately adjacent to the B-18 landfill (and well within the
property boundary), surficial soil samples (0-2” below ground surface) will be collected within
the redefined buffer zone for the Congener Study. In order to provide a conservative measure of
potential risk to human health and the ecological receptors, and as discussed with USEPA-1X
technical staff, the buffer zone for this study will be defined as the area immediately inside the
property boundary, access road, and perimeter fire break. Although this buffer zone does not
include areas that pose actual risk to human health (i.e., cattle do not graze in this buffer area and
the public does not have access to this buffer zone), the samples from within this buffer zone will

provide a conservative analysis from which to characterize the potential risk to human health.

Since other animal species not intended for human consumption do have access to the property
inside the property boundary, the potential risk to ecological receptors will be evaluated by
including a sample composited from an area immediately adjacent to the B-18 landfill (biased
sampling location referenced above), in addition to the buffer zone samples. The samples from
this area are intended to provide an extremely high level of conservatism for the ecological risk
assessment. The area from which the sample will be composited includes a valley that serves as a
drainage pathway near the B-18 landfill, as well as hillsides immediately in the path of potential
particle deposition from the B-18 landfill. While the ecological risk is the primary objective with

this sample, USEPA-IX intends for the data to represent a worst-case potential for air dispersion
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and erosion impacts to off-site drainages. Since air samples are also being collected and no parts
of the active portion of the conditional use permit area drain to off-site areas, the level of
conservatism from the proximity of the sampling area and the subsequent effect on
representativeness will be considered when using the data in the ecological risk assessment.

After defining the boundaries and buffer zone, the site was divided into probable impact and
background locations based on the site history, specific location of PCB-related activities, and
prevalent meteorological conditions. This resulted in the Southern half of the property being

identified for impact sampling while the Northern half will establish background.

The systematic grid was established by multiplying the desired number of increments for each
composite sample by the total desired number of composite samples for each area, impact and
background, and then dividing the area by their respective number of samples. In this study, it
was determined that ten increments will be collected per composite. The number of increments
was determined based on discussions with USEPA-IX representatives, site history, and site
characteristics while considering the framework set forth in the DQO and sampling design
section of the guidance. Guidance and discussions suggested that composite samples consisting
of equally distributed increments (a systematic grid) will minimize variability while providing
more representative data (pp 55-58 QA/G-4HW, pp 5-10 — 5-13 EISOPQAM). Therefore, the
site boundary, within the context of the design guidance, will be divided into seven sampling
areas, four background areas and three impact areas. Figure 4 shows the resulting grid on the
property boundary along with the respective discrete increment sampling locations. The seven

composite sample areas result in an approximate grid spacing of 525’ along the property line.

Another area on Figure 4 displays the location of the eighth sampling area with an approximate
100’ spacing in the area adjacent to B-18. This authoritative sampling area is biased (from the
context of DQO and EISOPQAM sampling design terminology) based on USEPA-IX knowledge
of the site and their intent to address potential for differential (elevated) concentration of PCBs in
sediment in the runoff swale in that area as well as PCBs in soils deposited from air transport.

Five of the ten increments will be collected from the low-lying areas in that swale and, to the
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extent feasible, comprise sediment that appears to have been deposited during stormwater runoff
events. The other five samples will be collected from the hillside facing B-18 to the south for use
primarily in the ecological risk assessment. Additionally, the samples will also provide a
maximum risk posed to offsite receptors based on air transport mechanisms and runoff scenarios.
However, this worst-case risk to offsite receptors will be examined within the framework of
other sampling results and site characteristics (i.e., the fact that stormwater runoff from

conditional use permit area does not drain to offsite areas).

A total of eight composite samples, not including QA/QC samples, will be analyzed from the
targeted sampling areas. Discrete increment surficial sample locations will be composited by the
laboratory to form the eight samples characterizing each area. The eight samples that will be
analyzed and their respective discrete increment samples for compositing are listed in the

following table:

Sample Area Samples for Analysis | Discrete Increment
(Associated Labeling Designator) (Potential Purpose) Samples per
Composite
(1) Northern Half of Eastern Property Line 1 (Background) 10
(NE)
(2) Northern Property Line (N) 1 (Background) 10
(3) Northwest Corner of Property Line 1 (Background) 10
(NW)
(4) Northern Portion of Western Property 1 (Background) 10
Line (W)
(5) Southern Portion of Western Property 1 (Impact) 10
Line (SW)
(6) Southern Property Line (S) 1 (Impact) 10
(7) Southern Half of Eastern Property Line 1 (Impact) 10
(SE)
(8) B-18 Adjacent Area (ERA ONLY) 1 (Impact — ERA 10
ONLY)
TOTAL | 8 analyzed 80
;/:;927355\)816 KHF PCBIZ0030303Draft KHF PCB Study Worlplan.doc. - Draft Dioxin-tike PCB Congeners Study Workplan Chemical Waste Management, Inc. -Kettleman Hills Facility

3_12 Kings County, CA



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

3.2.2 Sampling Frequency

Frequency is considered in the context of the DQO process and setting of boundaries

(p. 30 QA/G-4HW). Soil samples will only be collected one time during the Congener Study and
will be taken during the first three months of air sampling. These eight samples will be analyzed
and the data used in the RA. Each discrete increment sample will be sent to the laboratory which
will then perform the compositing and hold the increment samples and combined composites for
the duration of the Congener Study in case additional analysis is necessary.

3.2.3 Sampling and Analytical Methods

Soil sampling and analysis will follow US EPA Method 1668A requirements, US EPA soil
sampling guidance (US EPA QA/G-4HW Final, Region 9 Soil Sampling, SESDPROC-300-R1,
SESDPROC-011-R2, EISOPQAM), the QAPP (Appendix E), and the SOP (Appendix G). Soil

will be collected from sample locations described in the previous section.

3.3 VEGETATION SAMPLING

The vegetation sampling strategy has been designed to capture PCB congeners that may have
deposited around the facility, accumulated in the surface soil, and taken up by the vegetation.
This is more reflective of the historic potential impacts to the buffer zone from handling PCB

contaminated waste at KHF.

3.3.1 Sampling Locations

Data from vegetation will also provide information on potential historical impact of PCB
handling at KHF. Vegetation types will be collected from the buffer zone areas, as well as the
area adjacent to the B-18 landfill, and in the respective frequency as listed in Section 3.2.1.
Similar to the soil sampling in the area adjacent to the B-18 landfill, the vegetation data will be

used only in the ecological risk assessment. Vegetation will include a biased sampling (described
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in Section 3.3.3 and Appendix G) of plant material in the immediate area of each discrete
sampling location. Vegetation sampling locations will mirror soil sampling locations with
variances for capturing appropriate vegetation types (see Section 3.3.3 and Appendix G). The
approximate proposed sample locations are displayed on Figure 4.

3.3.2 Sampling Frequency

Vegetation will be sampled twice. The first sampling event will take place during the green (or
wet) season and at the same time as the collection of soil samples. Typically, the green season
occurs between February and April; however, site conditions will be monitored to determine
optimal sampling conditions. Sampling during the green season will provide a level of
conservativeness based on the increased uptake of substances in the soil during this time. The
second event will take place during the dry season. Results from the dry season will be compared

with those of the green season to determine effects on any potential risk.

3.3.3 Sampling and Analytical Methods

Vegetation sampling will also be conducted in accordance with US EPA Method 1668A
requirements, US EPA Emergency Response Team (ERT) vegetation sampling guidance, the
QAPP (Appendix E), and the SOP (Appendix G). Vegetation will be collected from sample
locations described in the previous section.

The vegetation to be sampled will consist of plant tissue types that potentially would be
consumed by herbivores such as those to be evaluated as representative receptors in the ERA
(see Section 5.4.2.2). The mammalian receptor (a rodent) may consume a variety of vegetation,
such as seeds, fruit, grasses, forbs, and the leaves of shrubs; the avian receptor likely would
consume mainly seeds and fruit. Based on discussions with personnel at the site, larger mammals
(i.e., cattle) have been observed to consume a variety of fresh vegetation such as grasses,
saltbrush, and other leafy plants of various sizes. Therefore, a variety of green vegetation (not

woody material), seeds, and fruit found to be present at each sample location will be collected
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and combined in a sample container to provide a representation of the plant material on which

herbivorous receptors in the area may feed.

The vegetation to be sampled reflects the feeding habits of the endangered species found in the
area:
e San Joaquin kit fox — carnivorous; feeds principally on rabbits and rodents (such
as kangaroo rats and ground squirrels).
e Dblunt-nosed leopard lizard — carnivorous; feeds on insects (which would consume

leafy plants) and small lizards.

3.4 METEOROLOGY

Meteorological data including wind speed, wind direction, temperature, barometric pressure, and
rainfall will be collected using the onsite meteorological station. Horizontal wind speed and
horizontal wind direction sensors are installed at 10 meters (m) above the ground surface on top
of a telescopic met tower. An ambient temperature sensor is installed about 1.7 m above the
ground surface. At ground level, the meteorological station includes components for measuring
barometric pressure. Calibration and maintenance of the meteorological station is conducted
semiannually by AMEC Geomatrix, Inc. in the second and fourth quarters in general accordance
with US EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Volume 1V,
Meteorological Methods. Performance audits are conducted quarterly by AMEC Geomatrix, Inc.
Copies of the most recent calibration and audit reports are included in Appendix B along with the

meteorological wind data previously discussed.

Figure 3, shows the location of the existing met station near the administration building. A wind
rose will be developed from the averaged, hourly data for each of the monthly sampling events.
The provided wind roses will be temporally matched to each air sampling interval. A portable
met station has shown that the permanent met station is not representing the actual
meteorological conditions affecting the overall facility. As discussed earlier, the KHF met station

is being relocated to a more suitable location.
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4.0 Data Management

Collected data must meet the QAPP criteria for accuracy, precision, completeness, and

representativeness.

4.1 DOCUMENTATION AND RECORDING

For this Congener Study the following data will be recorded and maintained at KHF:

e Meteorological conditions;

e Instrument operating variables (temperatures, flow rates, volumes collected, etc.);

e Upset conditions (releases at the facility, unusual meteorological events, fires, or any
other event that may cause an impact to the ambient air);

e Calibration or maintenance data and procedures;

e GPS readings for increment soil/vegetation sampling locations;

e Vegetation types;

e Field notebooks and data sheets;

e Copies of chain-of-custody forms; and

e Analytical data from the laboratories.

4.2 DATA REDUCTION

The laboratories will provide KHF with the analytical results in hard copy and electronic format.
Field data will be recorded in a logbook in addition to compiled into a recordkeeping
spreadsheet. The laboratory results and field data will be compiled into a database with sample
concentrations of any detected PCB congeners. Section 5.2 describes data collection and

evaluation procedures that will be used in the RA.
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4.3 DATA VALIDATION

Data validation is the systematic review of measurement data for outlier identification and error

detection.

A complete discussion of the data validation process that will be used for this study is located in
the QAPP located in Appendix E.

4.4 DATA REPORTING

The facility will submit a data report, including the results of the RA, after the first quarter of
sampling to USEPA-1X within 90-days after the third month of air sampling has been completed.
Another data report encompassing the entire year of sampling will be submitted to US EPA
within 90-days of the termination of the year’s sampling. The report will summarize the
cumulative meteorological data and analytical results.

The reports will contain:

e Monthly average concentration for any detected 12 dioxin-like PCB congeners,
e Summary wind roses that are temporally matched to each air sampling interval,
e Data recovery summaries,

e List of detected 12 dioxin-like PCB congener concentrations,

e Number of collected samples,

e Detection limits, and

e Summary of any rejected data due to non compliance with QAPP criteria, if applicable.

The results will be reported in their respective units for each matrix sampled. The report will

provide a narrative discussion and conclusion of the data set and data quality.
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5.0 Risk Assessment

5.1 INTRODUCTION

The following section presents the proposed approach and methodology to be used in the RA for
dioxin-like PCB congeners at KHF. The RA will include both a human health risk assessment

(HHRA) and an ecological risk assessment (ERA).

The objective of the RA is to assess the magnitude of potential impacts to on-site and off-site
ecological receptors and off-site human receptors from current and historical PCB disposal
activities at KHF. The RA for PCB congeners at KHF will assess off-site risks under current and
potential future conditions based on data collected through ambient air monitoring, surficial soil

sampling, vegetation sampling, as well as bioaccumulation modeling.

The RA will be used to determine whether current and/or historical airborne emissions of dioxin-
like PCB congeners from KHF are likely to pose an unacceptable risk to human or ecological
receptors. The 12 dioxin-like PCB congeners have been identified by USEPA-IX as the human
health chemicals of potential concern (COPCs) and chemicals of potential ecological concern
(COPECsS) for this RA. COPCs and COPECs are those chemicals that warrant a detailed
assessment of the risks they may pose. If the PCB congeners collectively are identified as likely
to pose a significant risk, PCB congeners will be classified as a chemical of concern (COC).
COCs are those chemicals at a site that need to be addressed through the risk management
process. The information from the RA will support risk management decisions regarding the
need for and selection of remedial actions to reduce risk to human and ecological receptors from

PCB congeners originating at the facility.

The scope of the RA for KHF is to estimate potential risks to human health and ecological
receptors based on site-specific PCB congener data. In accordance with US EPA guidance for
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baseline risk assessment (US EPA 1989), the HHRA will assess impacts to the off-site area
around KHF that could occur under both current and future land use conditions. The current land
use scenario will reflect existing land use and activity patterns in the area adjacent to KHF. The
future land use scenario will address the reasonably foreseeable potential future land use,
assuming that land use in the area adjacent to KHF is consistent with local land use plans.
Contaminant concentrations in environmental media under the future exposure scenario will be

assumed to remain the same as those concentrations measured under current conditions.

The ERA will identify potential ecological receptors at the site, potential media and pathways for
receptor exposures, and the PCB congeners that would be identified as chemicals of potential
concern for ecological receptors. The results of the ERA will be used to determine the magnitude

of potential risk to ecological receptors.

The RA report will be organized according to guidelines provided in the US EPA Risk
Assessment Guidance for Superfund (RAGS) publication (US EPA 1989).

e Section 1.0, Introduction, will provide an overview of the PCB congener impact analysis
program and a brief background description of the site, and will define the scope of the
RA.

e Section 2.0, Data Collection and Evaluation, will review the data collected during the
PCB congener investigations and will describe the data evaluation and analysis

procedures.

e Section 3.0 of the RA report, Human Health Risk Assessment, will include four main

subsections:

o Section 3.1, ldentification of Human Health Chemicals of Potential Concern, will
describe the rationale and criteria for selecting the 12 dioxin-like PCB congeners
as COPC:s for evaluation in the HHRA.
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0 Section 3.2, Exposure Assessment, will describe the exposure setting (those
features of the site that are relevant to the HHRA, especially with regard to
possible receptors and contaminant fate-and-transport processes) and the potential
pathways by which human receptors could be exposed to the COPCs. This section
will include the calculation of exposure point concentrations and will provide

equations for estimating intakes and doses.

0 Section 3.3, Toxicity Assessment, will provide an overview of the toxicity
equivalence methodology that will be used to evaluate human health toxicity
associated with the 12 PCB congeners, which will be represented by a toxicity
equivalent concentration of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). World
Health Organization (WHO)/2005 toxic equivalency factors (TEFs) will be
identified for each of the congeners. Toxicological information will be presented

for 2,3,7,8-TCDD, including oral and inhalation cancer slope factors.

o Section 3.4, Risk Characterization, will present risk estimates for each exposure
pathway, discuss uncertainty in the assessment, and identify whether PCB
congeners are a human health COC for the site based on calculated risk levels and
US EPA guidance.

e Section 4.0 of the RA report will contain the ERA, which will comprise subsections
addressing Problem Formulation, Exposure Assessment, Toxicity Assessment, and Risk
Characterization, including uncertainty analysis. The ERA will be performed in
accordance with the Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments (US EPA June 1997).

e Section 5.0, Conclusions, will summarize and interpret the results of the HHRA and
ERA.
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5.2 DATA COLLECTION AND EVALUATION

5.2.1 Data Collection

The PCB congener data to be used in this RA will be collected as part of the investigation
activities at KHF described in Section 3.0 of this work plan. The media to be sampled are
ambient air, surface soil, and vegetation. KHF will collect the data using the sampling and
analytical methods discussed in Section 3.0, manage the data as discussed in Section 4.0, and
ensure sampling, analytical, and data quality using the QA/QC procedures described in
Appendix E. Detection limits used in sample analyses are based on DQOs, as described in the
QAPP (Appendix E). Chemical-specific detection limits ideally should be lower than the
applicable risk-based screening values. As shown in the QAPP (Worksheet #15 located in QAPP
Appendix A), detection limits for the 12 dioxin-like PCB congeners are less than the US EPA
Region 9 Regional Screening Levels (US EPA September 2008a).

Ambient air monitoring data for the 12 dioxin-like PCB congeners collected under the California
Ambient Dioxin Air Monitoring Program (CARB 2007) also will be used in the RA to represent
background concentrations. Surface soil and vegetation samples collected from locations not
impacted by emissions from KHF, as described in Section 3.0 of this Workplan, will be used to
represent background concentrations for those media. The background data will be used in the
uncertainty discussions in the final report to evaluate the relative contribution of KHF to PCB

congener concentrations detected in ambient air, surface soil, and vegetation.

5.2.2 Data Evaluation

The goal of data evaluation is to select those chemical data that are potentially site-related and
are valid for use in the RA. This includes primary field samples with no associated qualifiers,
data with qualifiers that indicate uncertainties in concentration but not in constituent
identification (e.g., J-qualified data), and data detected at levels significantly elevated above

concentrations detected in associated sample blanks. All laboratory QC data (such as matrix
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spikes and surrogate data) and all field QC data (such as equipment blanks) will be eliminated
from the data set used for the RA.

The initial steps involving evaluation and aggregation of data are common to both the human
health and ecological risk assessments. These steps are described below.

Step 1. Sort the data into exposure groups.

The principal area of concern for this PCB congener risk assessment is the buffer zone adjacent
to the KHF property. Surface soil and vegetation samples will be collected mainly from areas
along the KHF property line, areas that are considered to conservatively represent concentrations
in the buffer zone. Samples also will be collected within the facility boundary adjacent to and
southeast of the B-18 landfill to assess potential ecological risk in that area. Data from air,
surface soil, and vegetation will be grouped into medium-specific exposure groups for the site
based on potential exposures of receptors. In aggregating the data into exposure groups, each air
sampling location will be evaluated separately. The surface soil and vegetation samples will be
aggregated into exposure groups according to location. Thus, the samples collected along the
southwest, south, and southeastern areas of the property line, as described in Sections 3.2 and 3.3
and shown in Figure 4, will respectively represent three exposure areas for evaluation of
ecological and human health risk. In addition, the area adjacent to B-18 will represent an
exposure area only for ecological receptors. The discrete soil samples collected from each
location within each of these exposure areas will be composited at the laboratory, resulting in a
composite sample for analysis that is representative of each exposure area. Similarly, the
vegetation samples will be collected at these same locations and composited for each exposure

area.

Step 2. Evaluate the analytical data on the basis of quality.

The analytical data will be evaluated with respect to sample quantitation limits and data
qualifiers and codes. Laboratory qualifiers and data validation qualifiers will be evaluated. If

contradictory, data validation qualifiers will take precedence over laboratory data qualifiers. Data
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with no associated qualifiers and data with qualifiers that indicate uncertainties in concentration
but not in chemical identification (e.g., J-qualified data) will be selected for use in the RA; data

flagged with an “R” qualifier (rejected) during data validation will not be included.

Step 3. Address PCB congeners using toxicity equivalence methodology.

The 12 dioxin-like PCB congeners will be analyzed using congener-specific methods. These
PCB congeners appear to share a common mode of action with 2,3,7,8-TCDD, and TEFs have
been developed that relate their toxicity to that of 2,3,7,8-TCDD (US EPA 2000). To evaluate
PCB congeners in the HHRA and ERA, the concentration of each individual congener will be
multiplied by its corresponding TEF, as per US EPA 2000 and June 2008), to express the
concentration as a 2,3,7,8-TCDD toxicity equivalence (TEQ). The TEFs to be used are the 2005
values recommended for humans and other mammals by the WHO (US EPA, June 2008 and
November 2008; Van den Berg et al., 2006). For each location where one or more PCB
congeners are detected, the individual TEQs for each congener at the location will be summed to
obtain the total TEQ for the location.

53 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY

This section presents the methods for assessing risks to human health. The HHRA will be

conducted in accordance with the following guidance:

e Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part A), Interim Final (US EPA 1989);

e RAGS, Volume I, Human Health Evaluation Manual (Part D, Standardized Planning,
Reporting, and Review of Superfund Risk Assessments), Final (US EPA 2001); and

e Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities,
Final (US EPA September 2005).

T:\0742\816 KHF PCB\20090303Draft KHF PCB Study Workplan.doc ~ Draft Dioxin-like PCB Congeners Study Workplan
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
5 6 Kings County, CA



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

5.3.1 Identification of Human Health COPCs

The selection of COPCs process is not required for the HHRA. The sampling and analysis
activities to be performed for the PCB congener investigation, as described in Section 3.0 of this
work plan, is focused on the 12 dioxin-like PCB congeners. Therefore, those compounds will be
considered the COPCs for the HHRA. If a chemical is selected as a COPC, it does not imply that
the chemical poses a health risk or that it will contribute to a significant risk in an environmental
medium. COPCs are merely those chemicals that need to be further evaluated for their potential

effects.

The COPCs will be presented in tables according to exposure group. These tables will list the
analytes detected in the exposure group, their occurrence (maximum and minimum detected
concentrations, location of maximum concentration), frequency of detection, and range of

detection limits.

Risk associated with the combined PCB congeners (summed to obtain the total TEQ for the
location) will be estimated in the HHRA, and PCB congeners that collectively have the potential
to pose unacceptable risk (as defined later in Section 5.3.4) to human health will be identified as
a COC for that location.

5.3.2 Exposure Assessment

This section of the HHRA will address the environmental fate and transport of the COPCs (i.e.,
the PCB congeners addressed in the RA) and the potential pathways by which human

populations could be exposed to those compounds. The exposure assessment also will describe
exposure scenarios, develop information on exposure pathways, estimate the concentrations of

COPCs at points of human exposure, and calculate receptor intakes.

5.3.2.1 Characterization of Exposure Setting
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The exposure setting will be described briefly in terms of the natural environment and local land
use and demographics. The purpose of this discussion is to provide information pertinent to the
identification of exposure pathways and the estimation of exposure factors for human receptors.
The physical features to be addressed include: topography, climate, ecological resources,

geology, and soil type.

The HHRA will evaluate land use and demographic information to identify populations that may
potentially be exposed to airborne and deposited PCB congeners in the buffer zone around KHF.
KHF is surrounded by agricultural land for several miles in all directions (TRCES 1997). These
agricultural properties are primarily used for livestock grazing. The closest non-agricultural
areas, and the nearest permanent residents, are located in Kettleman City, 3.5 miles to the
northeast. There are no sensitive receptors such as schools, hospitals or daycare centers in close
proximity to the KHF facility property line. There are no perennial surface water bodies within

one mile of the facility.

Based on site and COPC characteristics, the potential receptors most likely to exist under current
conditions are the ranchers who raise cattle near KHF. For the purposes of the HHRA, the
ranchers who visit the area on an occasional basis to tend to the cattle are assumed to also

consume beef from those cattle.

The future land use of the area is expected to remain primarily open space and agricultural based
on the Kings County General Plan (TRCES 1997). However, in order to represent the most
conservative potential exposure scenario, a hypothetical rancher receptor is assumed to reside
adjacent to the KHF property. These ranchers are assumed to be long-term residents and to
consume all of their beef from the cattle they raise. This resident rancher scenario will be

evaluated for both an adult and child receptor.

5.3.2.2 Identification of Human Health Exposure Pathways

Potential human exposure pathways will be identified in the context of the current and potential

future land uses. A complete pathway includes: a chemical source and release mechanism, a
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transport or retention medium, an exposure point where human contact with the contaminated
medium occurs, and a route of intake for the contaminant into the body at the exposure point. If
any of these elements is missing, the pathway is incomplete and is not considered further in the
HHRA. A preliminary conceptual site model (CSM) has been developed to illustrate the
potential exposure pathways for the site. It is presented in Figure 5. In the CSM diagram, the
potentially complete pathways to be quantitatively evaluated in the HHRA are indicated by an
“X’ in a box. A box without an “X” indicates an incomplete pathway (which occurs when at
least one of the pathway elements is missing) or an insignificant pathway.

Under current land use conditions, ranchers are assumed to be the human receptors for direct and
indirect exposure to PCB congeners in ambient air and surface soil, and for indirect exposure to
PCB congeners in beef tissue from cattle that graze near KHF. The potential direct exposure
route for the rancher is inhalation of particulate PCB congeners. Potential indirect exposure
routes for the ranchers are incidental ingestion of PCB congeners in surface soil, assuming that
particulate PCB congeners deposit on the soil surface, and consumption of tissue from the cattle,
assuming PCB congeners have been taken up by plants and the cattle then may ingest the PCB
congeners through grazing and incidental ingestion of soil.

Resident ranchers are assumed to be the future receptors for direct and indirect exposure to PCB
congeners in ambient air and surface soil, and in beef tissue from cattle, through the same intake
routes described above for current conditions. Due to the longer duration of their exposure and
their greater consumption of beef from cattle raised near KHF, the future resident rancher would
have a greater potential exposure to PCB congeners than the current rancher. In addition,

exposure of an infant to PBC congeners via ingestion of human breast milk will be evaluated.

Overall risk from dermal exposure to soils impacted from aerial deposition of contaminants is
typically small relative to contributions resulting from exposures via the food chain (US EPA
September 2005). Therefore, the dermal exposure pathway for the current rancher and
hypothetical future rancher receptors is considered insignificant and will not be evaluated in the
HHRA.
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Ingestion of homegrown produce by resident ranchers, in which vegetables or other produce may
take up contaminants and transfer them to edible portions, is a potentially complete exposure
pathway. However, the characteristics of the KHF facility and the nature of the 12 dioxin-like
PCB congeners that are the subject of this study combine to limit the potential significance of the
produce ingestion exposure pathway for the resident rancher evaluated in this HHRA. In this
work plan, identification of exposure pathways for the resident rancher is based on the farmer
exposure scenario presented in Human Health Risk Assessment Protocol for Hazardous Waste
Combustion Facilities, Final (US EPA September 2005). This guidance was developed to
address a broad suite of combustion products, many of which tend to bioaccumulate in produce
at greater rates than do PCBs, which are the only COPCs identified for evaluation in this HHRA.
Given the physicochemical characteristics of PCBs, particularly their lipophilicity (affinity for
lipids, or fats), the bioaccumulation of PCBs in cattle tissue is the primary release
mechanism/exposure medium for the resident rancher. In organisms, PCBs tend to remain stored
in lipids (fats), where they are highly soluble (ATSDR 2000), and long term storage of PCBs in
mammals occurs primarily in fatty tissue (US NLM 2009). Therefore, ingestion of PCBs in beef
tissue is considered the primary exposure route for the KHF facility. Accordingly, the
homegrown produce ingestion pathway for the hypothetical future rancher is not considered to
be potentially significant and will not be evaluated in the HHRA. This impact of excluding this
pathway from the quantitative risk assessment will be addressed in the HHRA uncertainty

analysis.

Ingestion of milk from homegrown cows is also a potentially complete exposure pathway for the
resident rancher, based on the farmer scenario presented by US EPA (September 2005).
However, the arid climate in the KHF area is not suited to the raising of dairy cattle, and cattle
ranching in the area consist of beef cattle grazed on the local rangelands. Therefore, the ingestion
of milk from homegrown cows will not be evaluated in the HHRA. The exclusion of this
potential pathway from the quantitative risk assessment will be addressed in the HHRA

uncertainty analysis.
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5.3.2.3 Exposure Point Concentrations

Exposure point concentrations will be reasonable maximum exposure (RME) concentrations for
each potentially complete pathway. The RME is the maximum exposure that is reasonably
expected to occur at a site and, although it is a conservative exposure case, it is still within the
range of possible exposures (US EPA 1989). Sampling data collected from characterization
investigations at KHF will be used to calculate exposure point concentrations. Air modeling will
not be performed.

Because of the uncertainty associated with any estimate of exposure point concentration, the 95
percent upper confidence limit on the arithmetic mean (95% UCL) is generally used as the RME
concentration (US EPA 1989). However, the number of samples available for statistical analysis
will not be adequate to support UCL calculations. Therefore, the detected concentration of each
dioxin-like PCB congener in the composite soil and vegetation samples from each of the three
“impact” areas will be used as the exposure point concentration for that area. Air monitoring data
will be collected during month-long sampling events. Three months of analytical data from each
of the two “impact” locations will be available for use in the RA. For each dioxin-like PCB
congener, the mean of the three concentrations for each location will be calculated. The mean
concentration will be used as the exposure point concentration for that location. Exposure point
concentrations for the background locations will be calculated following the same procedures

used for data from the “impact” locations.

Analytical data will not be available for one potential exposure point that involves the transfer of
contaminants from one medium to another: beef tissue. An appropriate modeling technique will
be used to estimate environmental concentrations for this exposure point, such as provided in
Human Health Risk Assessment Protocol (US EPA September 2005). Measured on-site surface
soil and vegetation concentrations will be used as input to this modeling.
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5.3.2.4 Development of Chemical Intakes

Chemical-specific intakes will be calculated for the receptors and exposure pathways identified
for quantitative evaluation in the CSM for KHF. The development of chemical intakes will be
based on US EPA methodology presented in RAGS (US EPA 1989) and Office of Solid Waste
and Emergency Response Directive 9285.6-03 (US EPA March 1991).

An RME estimate of intake will be developed for each exposure pathway. The RME estimate is
the highest exposure that is reasonably expected to occur in a small but definable “high-end”

segment of a potentially exposed population. It is derived using upper-bound values for a few of
the most sensitive exposure parameters (e.g., contact rate, exposure frequency and duration) and

average values for the remaining parameters (US EPA March 1991).

The estimates of chemical intake will be based on the exposure point concentrations for COPCs
and on site-specific exposure assumptions developed using US EPA guidance such as RAGS
(US EPA 1989), Exposure Factors Handbook (US EPA August 1997), and Human Health Risk
Assessment Protocol (US EPA September 2005). Intake equations obtained from RAGS (US
EPA 1989) will be used to calculate intake from inhalation of vapor and particulates in air,
incidental ingestion of soil, and ingestion of beef tissue. The intake equations will be modified as
recommended by US EPA (1989 and March 1991) to apportion intake between the resident
rancher as a young child aged 0 to 6 years and as an older child and adult based on their differing

exposure factors, in particular contact rates, body weights, and exposure durations.

5.3.3 Toxicity Assessment

This section will provide an overview of the human health effects and toxicity of the COPCs,
I.e., the 12 dioxin-like PCB congeners evaluated in the HHRA.

Research on PCB congeners has found that some of the moderately chlorinated PCB congeners
can have dioxin-like effects for carcinogenic risks. Because the combined effects of these

compounds were shown to be dose-additive, US EPA generally recommends estimating risks
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from those dioxin-like PCB congeners by computing a TEQ for the PCB mixture and then
applying a slope factor for dioxin (US EPA 2000, September 2005, November 2008). As
described in Section 5.2.2, the concentration of each individual PCB congener will be multiplied
by its corresponding TEF, as per US EPA (2000 and June 2008), to express the concentration as
a2,3,7,8-TCDD TEQ. The TEFs to be used are the 2005 values recommended for humans and
other mammals by the WHO (US EPA, November 2008, Van den Berg et al. 2006). For each
location where one or more PCB congeners are detected, the individual TEQs for each congener
at the location will be summed to obtain the total TEQ for the location.

As previously discussed, the TEFs relate the toxicity of the dioxin-like PCB congeners to that of
2,3,7,8-TCDD. The toxicity criteria for carcinogens are the slope factor (SF) and inhalation unit
risk. SFs are defined as the “plausible upper-bound estimate of the probability of a response (i.e.,
cancer) per unit intake of a chemical over a lifetime” and unit risks are “expressed in terms of
risk per unit concentration of the substance in the medium where human contact occurs” (US
EPA 1989). Slope factor values are specific to the route of exposure (i.e., inhalation or

ingestion).

The primary source of toxicity values for HHRA is the US EPA Integrated Risk Information
System (IRIS). However, the IRIS data base does not include toxicity values for 2,3,7,8-TCDD.
Therefore, the toxicity values developed for 2,3,7,8-TCDD by the California Environment
Protection Agency (CalEPA) will be used in the HHRA, including an oral SF of 1.3E+5 (mg/kg-
day)™ and an inhalation SF of 1.3E+5 (mg/kg-day)™ and inhalation unit risk of 3.8E+1 (ug/m®)™
(CalEPA 2008). The CalEPA toxicity values were derived using methodologies very similar to
those used by US EPA’s IRIS (US EPA September 2008b).

The noncancer health effects to an infant from exposure to PCB congeners in human breast milk
will be evaluated separately from the other exposure pathways. In accordance with US EPA
(September 2005), the estimated exposure to KHF-related PCB emissions in breast milk will be
compared to national average background breast milk exposure levels. If exposures due to the
facility’s emissions are low compared to background exposures, then the emissions will not be

considered to cause an increase in noncancer effects for the infant.
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5.3.4 Risk Characterization

This section of the HHRA will present risk estimates for human receptors under the current and
future land use scenarios. Cancer risk estimates will be calculated for the 12 dioxin-like PCB
congeners combined, the significance of the calculated risks will be characterized, and the

uncertainties associated with these estimates will be described.

Cancer risks are estimated as the incremental probability of an individual developing cancer over
a lifetime as a result of pathway-specific exposure to carcinogenic chemicals. The risk estimate
is the lifetime average daily intake multiplied by the carcinogenic slope factor. US EPA has
generally indicated that risks falling within the range of 1E-6 to 1E-4 should be evaluated to
determine if risk reduction is feasible (US EPA December 1991). Risk levels less than one
excess cancer in one million people (1E-6) generally is considered acceptable. Risks greater than
1E-4 generally are considered significant. According to the facility’s RCRA Part B permit, risk
estimates are to be evaluated against a cumulative cancer risk of 1E-6. Thus, those COPCs (i.e.,
the 12 dioxin-like PCB congeners combined) identified during the risk characterization as
contributing significantly (cancer risk of 1E-6 or greater) to a pathway with a cancer risk greater
than 1E-6 will be identified as human health COCs.

5.3.4.1 Uncertainty

The evaluation of chemical risks to human health will necessarily be based on a number of
assumptions. In addition, many uncertainties are inherent in the risk assessment process. The key
site-related variables and major assumptions used in the HHRA and their associated uncertainties
will be discussed, and their potential effects on the results will be addressed. Uncertainty will be
qualitatively evaluated for each component of the HHRA, including identification of COPCs,

exposure assessment, toxicity assessment, and risk characterization.
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54  ECOLOGICAL RISK ASSESSMENT

5.4.1 The ERA Approach

The purpose of the ERA will be to focus on evaluating the potential for adverse ecological
effects from site-related PCB congeners. The overall approach for performing the ERA will be
consistent with the current US EPA guidance for conducting ecological risk assessment, as
described in the Ecological Risk Assessment Guidance for Superfund (ERAGS): Process for
Designing and Conducting Ecological Risk Assessments (US EPA June 1997), as well as the
Guidelines for Ecological Risk Assessment (US EPA April 1998) and The Role of Screening-
Level Risk Assessments and Refining Contaminants of Concern in Baseline Ecological Risk
Assessments (US EPA, June 2001). The approach also will be based on guidance specific to the
assessment of risk from PCB congeners provided in the Framework for Application of the
Toxicity Equivalence Methodology for Polychlorinated Dioxins, Furans, and Biphenyls in
Ecological Risk Assessment (US EPA June 2008).

The eight steps of the ERA process presented in the ERAGS document are as follows:

Screening-Level Ecological Risk Assessment (SLERA)

Step 1.  Screening-Level Problem Formulation and Effects Evaluation

Step 2.  Screening-Level Exposure Estimate and Risk Calculation

Baseline Ecological Risk Assessment

Step 3.  Problem Formulation
Selection of site-specific assessment endpoints
Refined assessment of exposure and toxicity
Risk characterization and uncertainty analysis
Step 4.  Study Design and Data Quality Objectives Process
Step 5.  Field Verification of Sampling Design
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Step 6.  Site Investigation and Data Analysis
Step 7.  Risk Characterization
Step 8. Risk Management

In conjunction with these steps, the ERAGS process also requires interim decisions and
deliverables following several steps in the process. These scientific/management decision points
(SMDPs) are defined as points in the process at which the risk managers and the risk assessment
team evaluate the work completed to a given step and either approve the work and the planned
approach or redirect additional work (i.e., decide whether or not the ERA should continue to the
next step in the process). Up to six SMDPs potentially may be incorporated into the eight-step
ERAGS process, depending on the number of ERA steps required at a particular site and
circumstances specific to the site. SMDPs typically occur after Steps 2, 3, 4, and 7 of the
ERAGS process, with a possible SMDP within Step 3 and another after Step 5 if approval is

required for needed changes to the sampling design.

Because the purpose of this ERA is to provide a focused evaluation of ecological risks associated
with the potential for PCB congener contamination at the site, performance of each step in the
process will not be necessary. For example, the preliminary phase of the process, the SLERA,
will not be included because PCB congeners already have been determined by US EPA to be the
COPECs, which warrant a detailed assessment of the risks they may pose to site-specific
receptors through the potentially complete exposure pathways at the site. The approach generally

will correspond to that used in the steps of a Baseline ERA.

5.4.2 Problem Formulation

Problem Formulation establishes the goals, breadth, and focus of the ERA. It includes a
characterization of the ecological setting at the site, the identification and evaluation of
assessment endpoints, and a CSM identifying exposure pathways potentially linking

contaminants to assessment endpoints.
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5.4.2.1 Ecological Setting

The KHF is located in the southern part of the Kettleman Hills on the western side of the San
Joaquin Valley. The San Joaquin Valley is surrounded on three sides (east, south, and west) by
mountains. The facility covers 1600 acres, including approximately 499 acres within the
Conditional Use Permit Boundary (approved for hazardous waste activity by various agencies).
The topography and climate are discussed in Sections 2.4 and 2.5 of this Workplan. There are no
perennial surface water bodies within one mile of the facility. The vegetation community of the

area consists mainly of sparse grasses and low shrubs.

Information on the ecological setting will be gathered from sources such as natural resources
surveys that have been conducted for the area, maps, aerial photos, natural resource databases,
historical information, interviews, and site visits. Current and potential future land uses in the
vicinity of the site will be discussed. Both abiotic and biotic components of the ecological setting
will be described. Abiotic components include the nonliving aspects of the natural environment
(topography, climate, hydrology, geology, hydrogeology, and soil types) as well as man-made
structures. Biotic components to be addressed include ecological communities and examples of

common species they comprise, rare species, and potentially sensitive environments.

5.4.2.2 Conceptual Site Model

An ecological CSM will be developed to evaluate the potential migration and exposure pathways
through which ecological receptors may be exposed to PCB congeners at the site. A complete
exposure pathway consists of a source and mechanism of contaminant release, a transport
mechanism for the released contaminants, a point of contact between the contaminant and the
receptor (i.e., an exposure medium), and a route of contaminant entry into the receptor (i.e., an
exposure route). If any of these elements is missing, the pathway is considered to be incomplete.

A preliminary CSM diagram for the site based on generic receptors is presented in Figure 5.

The source of potential PCB congener contamination at KHF is the historical handling and

disposal of PCB wastes. Migration of contaminants from the initially contaminated media (PCB
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wastes being disposed of in TSCA-approved landfills, PCB wastes being processed and stored in
TSCA-approved PCB Building) to exposure media (media to which ecological receptors may be
exposed within or beyond the facility boundary) may involve multiple release mechanisms,
exposure media, and exposure routes. Principle pathways for exposure of ecological receptors to
PCB congeners at this site likely result from the release of PCBs from soil to the surrounding
environment via suspension of contaminated soil particulates (dust) by wind, followed by
deposition onto downwind soils and foliage, as well as via volatilization of PCBs followed by
uptake of the airborne vapors by aerial plant parts. Subsequently, PCBs that have been deposited
on plant surfaces or have been absorbed by plants in the vapor phase may be taken up by the
animals that consume these plants and transferred through food chains. PCBs are hydrophobic,
lipophilic compounds that tend to be taken up by organisms from their environment and through
their diet (bioaccumulation). Lower-trophic-level organisms, such as plants and soil-dwelling
invertebrates that have bioaccumulated PCBs may be consumed by higher-trophic-level
consumers, such as predators. As these compounds are bioaccumulated by organisms at higher
trophic levels, their concentrations may increase as they move up the food chain
(biomagnification).

Ingestion pathways for animals may include incidental ingestion of surface soil as well as
ingestion of food. Animal exposure pathways based on inhalation of soil particulates or vapors
and absorption through dermal contact with contaminated soil also are potentially complete, but
these pathways usually are negligible compared to ingestion pathways (US EPA 2005), are
difficult to quantify (US EPA 2005), and, therefore, will not be evaluated.

In order to evaluate risks to ecological receptors at multiple trophic levels within the food chain,
multiple mammalian and avian receptors will be selected such that they are representative of
risks to both primary consumers (herbivores) and secondary consumers (predators), which may
be at greatest risk from biomagnification. Mammalian receptors to be evaluated are expected to
include a rodent, such as the San Joaquin pocket mouse (Perognathus inornatus), and a predator,
such as the San Joaquin kit fox (Vulpes macrotis mutica). Avian receptors to be evaluated are
expected to include a granivore/insectivore, such as the western meadowlark (Sturnella

neglecta), and a predator, such as the burrowing owl (Athene cunicularia). These species were
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identified based on factors such as life history and position in the food chain, potential
occurrence in habitats in the vicinity of the study area, and/or status as sensitive species. Soil
invertebrates are not considered to warrant identification as assessment endpoints for this ERA,;
thus, they will not be evaluated as representative receptors. However, soil invertebrates are a
component of the diet of lower-trophic-level receptors such as the pocket mouse and
meadowlark, and their contribution to dietary intake for these receptors will be modeled and

evaluated accordingly.

5.4.2.3 Identification and Evaluation of Ecological Endpoints

An ecological endpoint is a characteristic (such as reproduction) of an ecological component
(such as a population) that may be affected by exposure to a stressor (such as a chemical
contaminant). Ecological endpoints are identified in order to determine whether environmental
management goals for the protection of environmental resources/values in the study area are
being met currently and will continue to be met in the future. Assessment endpoints are selected

to reflect these management goals.

54231 Assessment Endpoints

Assessment endpoints are explicit expressions of the environmental value(s) to be protected at a
site. Their operational definition includes two components: an ecological entity and certain
attributes of the entity that are amenable to measurement (US EPA 1998). The minimum level of
ecological concern in an ERA usually is the population; therefore, assessment endpoints
generally refer to characteristics of populations or higher levels of ecological organization, such
as communities. Risk to an individual usually is of concern only if the species is legally

protected under the Federal Endangered Species Act or State laws.

As prescribed by US EPA (1998), three principal criteria are used to identify ecological values
that may be appropriate for assessment endpoints: (1) ecological relevance, (2) susceptibility to
known or potential stressors (contaminants), and (3) relevance to management goals. ERAGS

(US EPA 1997) also describes four factors of particular importance in evaluating potential
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assessment endpoints: (1) the contaminants present and their concentrations; (2) the mechanisms
of contaminant toxicity to potential ecological receptors; (3) the species potentially exposed to
site-related contaminants; and (4) the potentially complete exposure pathways. These factors will
be considered in conjunction with the three criteria above in identifying assessment endpoints for
the ERA.

A suite of assessment endpoints representing the values to be protected in the study area will be
identified for evaluation in the ERA. Examples of values to be protected include terrestrial
populations of wildlife and plants in the study area (the facility and adjacent buffer zone).
Protection of such endpoints would maintain the existing biodiversity of the ecological
community in the study area and would achieve the management goal of protecting the
biological integrity of ecological communities. In addition, if any threatened or endangered
species are found to inhabit the study area, they will be identified as assessment endpoints in

conformity with federal and/or state management goals of protecting rare species.

According to US EPA (1998), an assessment endpoint is defined by two elements: (1) the
identification of the specific valued ecological entity and (2) a characteristic of the entity that is
important to protect and potentially at risk. The following examples illustrate the types of

assessment endpoints that will be considered for possible evaluation at the site:

e Abundance and production of populations of small mammals and birds in the study area,

e Abundance and production of populations of predatory mammals and birds at the top of
the food web in the study area,

e Survival and reproduction of individuals of threatened or endangered species in the study

area.

5.4.2.3.2 Representative Receptors

In order to evaluate effects on assessment endpoints, representative receptors (also referred to as
endpoint species) will be selected. Receptors will be selected to represent assessment endpoints

based on considerations such as the following:
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e Presence of the receptor at the site and its importance in the community food web;

e Susceptibility of the receptor to the contaminants at the site, including bioaccumulation/
biomagnification effects;

e Amount of available data describing the receptor’s potential for exposure;
e Amount of available data describing toxicological effects that may result from exposure;

e Susceptibility of the receptor to the same exposure pathway(s) as the assessment endpoint

being represented;

e Representation by the receptor of the species, life stage, population, or community most
affected by the chemicals being studied;

e Possession by the receptor of physiological, behavioral, or life history characteristics that
make it a sensitive representative of the assessment endpoint, including similar

sensitivities to contaminants and similar spatial scales of exposure;
o Well-defined relationship between the receptor and the assessment endpoint;
e Ability to attribute receptor responses to the chemicals being studied; and

e Availability of an information database relevant to the receptor and sufficient to facilitate
comparisons and develop models.

The basis for selection will be identified for each of the receptors chosen as representatives of
each assessment endpoint. Although a receptor does not need to satisfy all of the criteria listed
above in order to be selected, generally, the more criteria that are met the more satisfactory the
receptor will be as a representative of the assessment endpoint. The representative receptors
preliminarily identified for use in evaluating risk to the assessment endpoints at the site are
described above in Section 5.4.2.2. A food chain diagram will be developed to illustrate the

relationships of the representative receptors to the food chains in the study area.
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5.4.2.3.3 Measurement Endpoints

Measurement endpoints (i.e., measures of exposure and measures of effect [US EPA 1998]), are
measurable responses or parameters that can be used to evaluate the response of an assessment
endpoint to contaminant exposure. The measurement endpoints used to predict effects on each of
the assessment endpoints will be identified. Examples of measurement endpoints that will be
used are measured PCB congener levels in soil and biota samples.

5.4.3 Exposure Assessment

The Exposure Assessment will estimate the exposures of the representative receptors to the
dioxin-like PCB congeners detected at the site. Avian and mammalian wildlife will be evaluated,
and their exposures will be based on dosage: mass of chemical intake per unit body weight per
day. Exposure pathway analysis based on the site CSM will be used to determine which exposure
pathways should be quantitatively evaluated for each receptor. For avian and mammalian
receptors, exposure through the food chain and direct exposure through incidental ingestion of
soil will be estimated. Exposures via ingestion of PCB congeners through these pathways will be
calculated based on the measured concentrations in the composite samples from each exposure
area. Concentrations of PCB congeners detected in samples of vegetation in each exposure area
will be used to estimate food chain exposures of herbivores in each area.

Food chain modeling will be employed to estimate exposure concentrations of the PCB
congeners in the tissues of prey animals consumed by predators and in birds. Food chain models
will use biotransfer factors (e.g., bioconcentration factors, bioaccumulation factors, food chain
multipliers) and concentrations in soil or vegetation to estimate concentrations in the food chain
components that are consumed by specific receptors. The methodology used will be similar to
that described in US EPA (1999).

The modeled concentrations will be used in conjunction with multiple species-specific exposure
factors to calculate the daily exposure dose that may be received by each receptor. These factors
include body weight, food ingestion rate, dietary composition, and home range. Exposure factors

will be identified for both adults and juveniles of each receptor species in order to calculate
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intakes that encompass the range of potential exposures. Values for receptor-specific exposure
factors will be obtained from US EPA (1993), US EPA (1999), or other sources. In addition,
information on the proportion of diet composed of incidentally ingested soil is available for a
range of species in US EPA (1993). This information will be used to estimate the intake of PCB
congeners via direct ingestion of soil in conjunction with feeding, burrowing, grooming, and/or
preening activities. Species-specific area use factors (AUFs) will be applied as appropriate to
adjust exposures based on the degree to which areas of contamination and receptor habitats
overlap. An AUF is used to modify estimated exposures based on the expected use of a
contaminated area by a receptor. This factor is calculated by dividing the exposure area by the
receptor’s home range or foraging area. The AUF cannot exceed a value of 1; therefore, if the
exposure area is larger than the receptor’s home range, the AUF will equal 1 and will not reduce
the calculated exposure dose.

For evaluation of risk to developmental stages of avian receptors, tissue concentrations (body
burdens) in female birds will be estimated from dietary intakes using bioaccumulation factors,
then tissue concentrations in embryos (eggs) will be estimated based on transfer rates from
mother to egg (fraction of body burden).

If terrestrial plants are selected as receptors for evaluation, exposures of plants will be based on
concentrations in soil, consistent with the expression of terrestrial plant toxicity data as soil

concentrations.
5.4.4 Toxicity Assessment

The Toxicity Assessment will estimate the toxicity of the dioxin-like PCB congeners detected at
the site to the representative receptors selected for evaluation. Assessment of the potential for
these dioxin-like PCB congeners to cause toxicity in birds and mammals will utilize the toxicity
equivalence methodology adopted by US EPA (US EPA June 2008). This methodology is based
on the relative potency of each of the PCB congeners in comparison to the toxicity of 2,3,7,8-
TCDD. It involves the use of TEFs that are numerical estimates of the potency of individual PCB
congeners relative to 2,3,7,8-TCDD. The TEFs that have been derived for the 12 dioxin-like
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PCB congeners for mammals and birds and are provided in Table 2 of US EPA (June 2008) will

be used in this assessment.

The congener concentration will be multiplied by the congener-specific TEF to calculate a
toxicity equivalence concentration (TEC). However, TECs should be based on concentrations in
the tissues of organisms, or their diet (e.g., prey tissue concentrations), rather than in abiotic
media such as soil (US EPA June 2008). Therefore, food chain modeling, as described above,
will be used as appropriate to estimate PCB congener concentrations in receptor tissue or diet,
which will then be multiplied by TEFs to calculate TECs.

The TEFs for mammals were based on administered dose (US EPA June 2008); hence, congener
concentrations in the diet of mammalian receptors will be estimated prior to multiplication by
mammalian TEFs to calculate mammalian TECs. The TECs for all the PCB congeners will then
be summed, and the total TEC will be used in calculating the receptor’s dietary intake (dose).
This dose will then be compared to mammalian toxicity reference values (TRVs) based on
administered dose of 2,3,7,8-TCDD in diet.

In contrast, the TEFs for birds were based on the concentrations of dioxin-like PCB congeners
within the tissues of birds, principally embryo concentrations from administered doses in egg
injection studies (US EPA June 2008). It would be preferable to utilize avian TRVs based on
these dose metrics so that the exposure and effects assessment are consistent. However, avian
TRVs based on tissue residues in adult birds have not been identified. Therefore, avian TRVs
based on administered dose in diet will be used, and congener concentrations in the diet of avian
receptors will be estimated prior to multiplication by avian TEFs to calculate avian TECs. In
addition, tissue concentrations in embryos (eggs) will be modeled because developmental and
lethal effects on embryos are the most common test endpoints for effects of dioxin-like
chemicals on birds and appear to be the most important sensitive effects of such chemicals (US
EPA April 2003). Hence, congener concentrations in embryos/eggs will be estimated prior to
multiplication by avian TEFs to calculate avian embryo TECs, which will be compared to avian
TRVs based on egg concentrations of 2,3,7,8-TCDD.
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The toxicity equivalence methodology requires the identification and use of TRVs for 2,3,7,8-
TCDD that are as relevant as possible to the receptors being evaluated. In accordance with
guidance from the US EPA Region 9 Biological Technical Assistance Group (BTAG), TRVs for
2,3,7,8-TCDD that are representative of both no-effect levels (TRV-Low) and mid-range adverse
effect levels (TRV-High) will be identified for each receptor (California DTSC 2000). TRVs
based on administered dose are expressed as the amount of chemical ingested per unit body
weight (BW) per day. TRVs based on body burden are expressed as the concentration of

chemical in tissue.

The mammalian TRVs will be 0.001 pug /kg BW-day (TRV-Low) and 0.01 ug /kg BW-day
(TRV-High), which are based on a no-observed-adverse-effect level (NOAEL) and a lowest-
observed-adverse-effect level (LOAEL) for reproductive effects from a chronic study in the rat
(US EPA 1999; Sample et al. 1996). The avian dietary TRVs will be 0.01 pg /kg BW-day (TRV-
Low) and 0.1 pg /kg BW-day (TRV-High), which is based on a NOAEL and a LOAEL for
reproductive effects from a chronic study in the ring-necked pheasant (US EPA 1999; Sample et
al. 1996). The avian embryo TRVs (ug /kg egg) will be selected from the NOAELs and LOAELSs
for embryo mortality in laboratory studies of a variety of birds provided in Tables 2-2 and 3-1 of
US EPA (April 2003).

If terrestrial plants are evaluated as receptors, their toxicity assessment will be based on TRVs
expressed as concentrations in soil. In order to allow for consideration of a range of effects
levels, plant TRVs will be identified if possible based on both a no-observed-effect concentration
and a lowest-observed-effect concentration in soil. Plant TRVs for total PCB congeners (plant
TRVs specific to the dioxin-like PCB congeners are not available) may be obtained from sources
such as US EPA Region 5 RCRA Ecological Screening Levels for soil (US EPA August 2003) or
Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Terrestrial Plants (Efroymson et al. 1997).

5.45 Risk Characterization

As described above, PCB congener concentrations detected in the composite samples

representing each of the four ecological exposure areas will be used to calculate exposures for
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adults and juveniles of each wildlife receptor, which then will be compared to both TRV-Low
and TRV-High dose values. These comparisons will be performed by calculating hazard
quotients (HQs). The TECs for each detected PCB congener to which a given receptor is exposed
will be summed to calculate a total TEC for that receptor in that exposure area. The total TEC
will be used in conjunction with other receptor-specific exposure factors to calculate a dietary
dose, which will be divided by the TRV to calculate an HQ. The combinations of two exposure
estimates (adult and juvenile TECs) and two TRVs will result in four HQs that provide a range
indicative of the range of potential risks posed to each receptor in each exposure area. Thus,
there will be four HQs calculated for dioxin-like PCB congeners for each representative receptor

in each area, based on the following combinations of variables:

e  HQqqult 1ow: adult intake / TRV-Low
e HQuautnigh:  adult intake / TRV-High

e  HQjuvenile nigh: juvenile intake / TRV-High

For avian receptors, in addition to dietary TRVs, TRVs based on tissue concentrations in eggs or
embryos will be used to assess this sensitive life stage. In this analysis, the TEC calculated for
the PCB congeners in eggs in each exposure area will be divided by a TRV-Low and a TRV-
High based on egg concentrations to calculate two avian embryo HQs for each representative

avian receptor in each exposure area.

A PCB congener with one or more HQs that are greater than or equal to 1 for a given receptor
will be identified as a preliminary COPEC for that receptor. The range of HQs, as well as
background data and other information, will provide lines of evidence for determining if the
preliminary COPECs warrant identification as final COPECs, which are COPECs with a

sufficient potential to pose risk that they require further assessment.

If no final COPEC:s are identified in a given exposure group (i.e., soil or vegetation in a given
exposure area), that exposure group will not require further evaluation. If no exposure groups are

identified as likely to pose risk to ecological receptors, the ERA can end at this point in the
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process. However, if PCB congeners are identified as final COPECs for a given receptor in a
given exposure area based on analysis of the available lines of evidence and the amount of
uncertainty in the assessment, then further evaluation of the potential risk from PCB congeners
to the receptor(s) in that exposure area may be warranted in the subsequent steps of the Baseline
ERA process. This risk management decision will be made by US EPA at the SMDP.

Interpretation of the range of HQs for receptors in each exposure area will be based on the
following rationale. If none of the HQs equal or exceed 1.0, the dioxin-like PCB congeners will
be considered not to warrant classification as final COPECs. A combination of an HQjuvenile tow
greater than or equal to 1.0 with an HQaduit 1ow 1€ss than 1.0 or an HQadurt 1ow greater than or equal
to 1.0 with an HQjuvenile 1ow l€ss than 1.0 will indicate the need for further evaluation of the
ecological significance of the potential effects. For example, additional lines of evidence
available for characterizing risk will be considered in determining the potential for significant
impacts on individuals of threatened or endangered species or on populations of other species. If
either the HQaduit high OF HQjuvenite nigh IS greater than or equal to 1.0, the potential for the dioxin-
like PCB congeners to pose risk will be considered of concern for that receptor in that exposure
area, and they will warrant classification as final COPECs and further evaluation in subsequent
steps of the ERA process (California DTSC 1999).

For avian receptors, there will also be two embryo HQs for each exposure area: an HQnigh and an
HQiow- An HQjo that is greater than or equal to 1.0 will indicate the need for further evaluation
of the ecological significance of the potential effects. If an HQpign is greater than or equal to 1.0,
the potential for the dioxin-like PCB congeners to pose risk to that receptor in that exposure area
will be considered of concern, and they will warrant classification as final COPECs and further

evaluation in subsequent steps of the ERA process.

The risk estimation provided by the range of HQs will be considered in conjunction with other
lines of evidence in a risk description that will put in context the extent, magnitude, and
ecological significance of the potential risks identified. In addition, a discussion of uncertainty in
the ERA will be included in the Risk Characterization.
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5.4.6 Scientific/Management Decision Point

If the risk characterization determines that there are no final COPECs and USEPA-IX agrees, the
ERA process will end at this point. If it is determined that final COPECs are present, USEPA-1X
will decide whether the ecological risks they may pose have been sufficiently characterized or

the risks warrant further evaluation.
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Appendix A

EPA Letter Request for Additional Sampling
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bR 'F’-uﬂ‘
: m 2 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
o REGION IX
1 e 75 Hawthome Straat

San Francisco, CA 941053901

"

-

Devember 2, 2008 A

Faul Turck d
Environmental Manager

Wasle Management Keilleman Hills Faciliey

35251 Old Skyline Road

P.(). Box 471

Keidleman Ciy, CA 93239

e —

L=

RE: Request for Additional Sampling of Air, Seil, and Rivta/Vegetation and
Analysis for PCB Congeners

Dicar Mr. Turek,

115, Environmental Protection Agency Region [X (EPA) requests that Chemical Waste
Management (CWM) conduct additional sumpling of air, soil, and biotw'veselation
samples and analyze these samples for PCB congeners. We are making this request to
address specilic public comments on the Draft PCB Coordinaled Approval we proposed
on February 20, 2007

Attached 1o this letter is an outline of the specilic information we are requesting. Qur
technical leam is available to meet with you o clanly and discuss oui needs.
Additionally, we request a mecting at your facility during the first or second week of
December to identif’y and select sampling locations. Please submit a draft wark plan for
these sumpling and analysis tasks as soon ag possible, but ne later than January 15, 2009,
To ensure technical consisteney during your development of this work plar, CWM shall
follow apprepriale and applicable EPA guidance and protocols, EPA must approve your
WOrK pian prion to any implementaion. Before we provide final approval of your work
plan, EPA will also be mecting with and seeking input from those individuals who have
raised specific risk concerns and have suggcsted PCB congener analyses. We will cosure
that their feedback is shared with CWM so that your work plan can incorporate (heir
input.

In acidition, once your first quarter of sampling is completed und analytical dag has heen
collected and validated, CWM shall meet with EPA to discuss how to evaluate 1his dara

[or possible risk concerns. FEPA intends o review and use this additional information in

rmakinyg i final PCB permit decigion.

Fritted on Kerywlad Paper



If you should have uny technical questions or comments, please contact Patrick Wilson at
(415)972-3334. For all other questions, plesse contact Kevin Wong a1 (415} 972-3334.

Sincerely,

i bue el pen—

Chery]l Nelson
Muanager
RCRA TFacilities Management Oilice (WST-4)

Anachment

cus Bob Tlemry
Chemical Waste Management
35251 Odd Skyline Road
kcttleman City, CA 93239

Caral Carollo

Chemical Waste Management
35251 Old Skyline Roud
Kettleman City, CA 93239

Helen Luibel

Chemical Waste Managemaent
35231 OId Skyhne Road
Eettleman City, CA 93239

Kit Cole

Waste Munagocment

Greuter Los Angeles Market Area
Viral fax (815) 425-8562

Ruth Cuyabyab

Department ol Toxic Substanees Control
BB} Cal Center Dirive

Sacramento, CA 93826

Lynn Baker

Calilomta Air Resources Board
1001 "I Street

Sacramento, CA 95512

Bill Zumwall

Kings County Planning Agency
14043 W, Lacey Boulevard
Hanford, CA 93230



Ennque Manzanilla, EPA
Clancy Tenley, EPA

Lily [ee, EFPA

Kevin Wong, EPA

Luis Garcia-Bakarich, EPA
Mary Simms, EPA

Ivan Liehen, EPA

Patrick Wilson, EPA

Johr Beuch, EPA

Marthew Plare, CPA



Kettleman Hills Facility - PCB Disposal Activily Impact Analysis
A sile-speciiic, multi-media investigational framework,

Issue: The Chemical Waste Management, Ine, - Kettleman Hills Hazardons Wase Landfill
Facility is seeking a regulatory permit(s). A Harardous Waste Permit modification is onder
consideration by California’s Department of Toxic Substances Control (DTSC), and may be
combined wilth a TSCA PCB perrmit renewal and rmodification subject to evaluation by U5,
EPA. A coordinated analysis and approval may be considered by the teo regulatory agencies.

Community stakeholders and enviconmental activists have submiticd official comments on the
adtministrative record sugeesiing thal retrospective and curent Tacility operations have adversely
impacted the health and welfare of the proximale residential community and ecosystemn dircetly
adjacent wo the Tacility.

Objective: Collect sufficient data Lo asscss the magnilude of potential human and ecolagical
impract 1o off-site receptors rom PCB disposal activities at the Kettleman Hills Facility. Several
lincs of mulit-media and complementlary scicntific cvidence should be pursued to better
characierize the degree of potential impact.

I. Ambient Air Monitoring Strategy

The Kettleman Hills Facility has been participating with DTSC in an existing ambient air
and depesitional monitoring program for PCB releases o air, Thice stationary «1ir menitoqing
stattang and one mobile monitoring station have boen callecting air samples over the past two
years and subjccting the samples for PCB Aroclor analysis. To date, all sample results have been
non-detect for PCB Areclors.

A technical review of the methods and results of that analysis have tevealed & number of
peentially significant data gups and uncertaintios in the air monitoring approach. These data
g4ps pancipally involve the abiliy of the sampling devices (o collect and allow detection of the
trost-relevant suite of PCBs mixtures or congences at limirs of detection germane to adverse
health impacts, :and the siting or location of the sampling devices reiative to un-site operational
disposal activity. Therefore. additional studies should be conducted to collect sufficient air
monitenng and depositionsl daa (o assess the degree of offesite impact.

a} Obtatn sufficient daly for assessment of PCB aithorne and depositional impacts from
landfill disposal activitics. To the extent that investigational activities can characterize”
the degres of potential impact to the buffer-zone immediately adjacent o the facility, a
sound rationale can be developed and shared with the community and stakeholders that
mote distant human and ccological receptors are then subject 0 a relatively de minimus
level of impact from PCB disposal activities al the landfill.

iy TTurman Health Assessment
Colfecl additional air samples from a limited munber of high-volume sampling,
devices specifically localed in the facility’s buffer 2one (o assess the degree of



PCB depositional impact associated with [andfill disposal activities, These
samples should be collected aver a | year window of time, with 12 sampling
events oecumng throughout that tme period. While the sampling devices will
collect wir samples over the enbire month, contaminam analysis will oceur but
ence & month, Sampling devices should be located in generally upwind and
downwind localions based, in part, upon hisiorical onesile meteorological
patterns. In addition, the releases from on-site lundfill disposal activities should
be subjected to analysis by an air dispersion & transport mode] 1o betier predict
the potential loeations of maximum depaositional impact. Air monitoring devices
sting and location shuuld remain considerate of these results. Finally, any
available retrospective or more-recent buffer zone surficial soil sample results
should also be reviewed and considered when selecting the location of the air
sampling devices 1o maximize the likelihood of detecting impacts.

i1} Ecolorical Assessment
The results from the air sampiing approach described above will also be used ko
assess the degres of impact W ecological receptors,  Although direct inhalation
impucts are not an expasure pathway currently considered in ecological risk
assessments, the depositional impacts on soil and vegetation supporting the food
web of ccological receptors remains & indirect pathway of contaminant cxposure
which should be charucrerized.

1i) Analytical Framework
FCB samples shoutd be subjected to high-reseclution analysis to provide specific
data regarding the prevalence of the dioxin-like or co-planar PCB congeners (EPA
Method 1668a}). In addition, the concentration of total PCBs should be reported
from analysis of these samples and, where pattern malches can be made, Aroclors
should be specifically identified. :

I1. Surficial Soil Sampling Stratepy

) A scries of composite soil samples shonld be callected from the facility buffer
zone o charactetize the degree of PCBs potentially impacting off-site receplots.

1) Human Health Asgessrment
A composite $oil samnpling plan should be developed to assess the degree
of PCB impact in the off-sitc buffer zone. Results from this sampling and
analysis effort will be used to assess the magnitude of human health
impact from the direct pathways of human exposure. All composited
sarnples should be retained following analysts such that the specific-
cottribution from any discrete sample can be retrospectively assessed. A
compasite sampling approach enjoys the advantage of expanding the areal
¢xicnt of buffer zone characterization while also minimizing resource
allocations. Seil sample locations should be informed by results from the



air dispersion and modeling reselts, proximity to disposal activity and
TBD based upon a site visit regonnaissance. Samples should be collecied
fram the surficial lens of soil ta characierize the pathways of direct
exposure, A limited elfont should also he made o characternize potential
impacts from 201l run-off pathways. Results feom sarficisl soil samples
should also be uscd to assess potential impacts ta the (ead—chain by
chavactenzing the cxpusure potential and uptake into livestock grazing n
the buffer zome. “Fhe bivaccumulation and resultant health impacts posed
by consumption of impacted livestock can be modeled viz algonibms
developed to support the indirect pathways of human exposucs, Tinally, a
limited number of backpround or non-irpacted locations should be
sumipled for purposes of comparison with sampling cesults from
potentially impacted locations.

i) Ecoloeical Assessment
The results from the surficial soil sampling approach described above will
als0 be used to support characterizalion of potential impacts T ccolopical
roeeptors and hahitat.

11} Analyticul Framework
PCB samples should be submitted for high-resolution analysis to provide
specific daty regarding the prevalence of the dinxin-like or co-planar PCR
congeners (EPA Method 1668a). In addition, the concentration of total
PCBs should be reporiced from analysis of these samples and, where
patiern mutches can be made, aroclors should be specifieally identified,

1li. Biota/Vegetation Sampling Stratcgy

a)

A limited number of vegetative cover samples, and & limited number of biota
ganples should be collected and analyzed 10 assess the degree of direct and
indircet ecelogical impact in both the bulier vone and discrete on-site locations.

In addition 10 the direct pathway of ceodogical exposure via ingestion. results from
this sampling effert will be used to model impacts to higher trophic-level
organisms via the food chain,

Limited on-site vegetative ¢over and limited on-site biuta samples {lower tropuic-

level prey animals) wilt allow more robust characterization of potential impacts to

site-specific ecological receptors {threalened or endangered). The number of on-
aite and of[-site or buffer zone vepetative and biota samples, their location, and
the type of biala swmpled 15 TBI} based upon a site visit reconnaissance.

i} Analytical Framework
PCE samples should be submitied [or high-resolution analysis o provide
specific data regarding the prevalence of the dioxin-like ar co-planar PCB
congeners (EPA Mcthod 16680). In addition, the concentration of total



PCBs should be reparted from analysis of these samples and, where
pattern matches can be made, aroclors should be specifically identified.
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Meteorological Data
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Appendix B Meteorological Data

On-site meteorological data has been collected at KHF since 1986. Recorded data show
a predominate annual and seasonal wind direction from North-Northwest (NNW). As
shown in the following annual windroses from 2000-2008, a very distinct trend NNW
exists until 2007. Beginning in 2007 and continuing forward, wind direction recorded on
site began to show a variable wind pattern with virtually no winds coming from the
North. The recorded wind conditions conflicted with what was observed on-site by KHF
staff. With the exception of weather changes and other frontal movements, the
predominant wind direction observed on-site is still NNW, even when the meteorological
station records variable wind direction. This anomaly appears to be attributed to the
increasing height of the B19 landfill in recent years which is located immediately to the
NNW of the on-site met station. As the elevation of the B-19 landfill has grown, the met
station is now below grade of the B-19 landfill. KHF is currently researching a more
suitable location for the met station.

To ensure the change in wind direction is in fact being influenced by the B-19 landfill
and not some other climatic change or event in the San Joaquin Valley, wind data from
the surrounding area was also analyzed. Data from the Fresno Yosemite International
Airport (FAT) located Fresno, California located about 60 miles to the Northeast of KHF.
Data from the Fresno airport was collected and is presented for comparison with the data
from KHF. At the Fresno airport, the predominate Northwest wind direction is evident
and consistent each year indicating that no climatic event has been occurring over the last
eight years in the area.

As such, data collected from 2000-2006 will be used as an indicator of historic wind
patterns at KHF. Once a suitable location for the met station is established, the met

station will be re-located to ensure accurate meteorological data is recorded for this

Study.

Copies of the most recent calibration and audit reports, prepared by AMEC Geomatrix,
Inc., containing information on the specific sensors used, their operating ranges, siting,
and general quality control are also included in this appendix.
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Becernber 30, 2008
Froject 8151.005

Mr. Faul Turek

Chemicai Waste Management, [nc.
352561 Old Skyline Road
kettleman City, Califarnia 93235

Subject: Second Semiannual 2008 Meteorological Station Calibration Report
Fettleman Hills Facility, Kings County, California

Dear Mr. Turek:

AMEC Geomatrix, [n¢, (AMEC), is pleased to submit the enclosed Second Semiannual 2008
Metecrological Station Calibration Report for the Chemical Waste Management, Inc., Kettlerman
Hiilg facility in Kings County, California. This report documents the weather station calibration
and maintenance performed by AMEC on November 26, 2008. The field calibration was
completed in general accordance with U.S. Environmental Protection Agency and equipment
manufacturer guidelines.

Flease call either of the undersigned if you have any questions or if we may provide additional
information.

Sinceraly yours,

AMEC Geomatrix, Inc. I"’
a,

%"}F:d

- ’ f“ - P e
rin E. Spongherg, PhD, BE, PG " Philip P. Ross, PG
Senior Engineer Principal Hydrogeolagist

Enclosure

IHELOREET 51, D0 rchive'd 151-084. /oo

AMEC Gromatrx, ne
1251 E. Allwvial dvonaue. Suides 101
Frazno, Califormia

LISA B3 FE0-2650

T [559) 264-2535 ]
Fax (559} 26a.- 7431 AMEC Geomatrix
Wi BT RornElrizin s.eom
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ame
SECOND SEMIANNUAL 2008

METEOROLOGICAL STATION CALIBRATION REPORT
Kettleman Hills Facility
Kings County, California

1.0 INTRODUCTION

AMEC Geomatrix, Inc.. (AMECY), is submitting the enclosed Second Semiannual 2008
Meteorological Station Calibration Report for the Chemical Waste Management, Inc. (CWHI),
kettleman Hills facility (KHF) in Kings County, Califomnia. This report documents the
meteorological station (MET Station) calibration and maintehance performed by AMEC on
November 26, 2008. The calibration of the MET Station was completed in general accordance
with U5, Enwvironmental Protection Agency (EPA) and equipment manufacturer guidelines.

2.9 BACKGROUND

This section presents background infermation on the KHF and the MET Station.

21 SITE LOCATION AND QFERATIONS

The KHF is iccated in Kings County, California, approximataly 3 miles west of Interstate 5,
immediately north of Stafe Route 41. The nearest towns are Avenal and Kettlieman City,
located about 8 miles narthwest and & miles northeast of the KHF, respectively (Figure 1).

The KHF has been operated by CWI since it was purchased from Environmenial Disposal
Services (EDS) in April 1978, Gperations conducted by EDS included solar evaporation in
surface impoundments, [and farming, and waste burial in cells. Current permitted activities at
the KHF include solar evaporation in lingd surface impoundments, waste stabilization, burial of
solid wastes, and drum storage.  Active WhMUs currently include the drum storage unit, final
stabilization unit, ang polychlarinated biphenyl flushing/storage unit.

Commencing in November 1938, the site was permitted to accept Class |l designated waste
and Class |l municipal waste in the B-19WMU. Subsequently, the B-19 WMU recaived
permits tG operate as a bioreactar to effect accelerated decomposition of the Class 111 waste.
The active Class I/1ll B-12 WMU is nearing capacity. CWMI will continue Class I/ waste
management activities at the KHF with the construction of the B-17 WL,

2.2 METEORULOGICAL BTATION COMPONENTS

The MET Station is a multiple component weather station located near the administration
uilding at the KHF. Morizontal wind speed and horizontal wind dirsection sensors are ingtatled

L AMEC Geomalrix, Inc.
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10 meters {m) above the ground surface on top of a tower. An ambient temperature sensot is
installed about 1.7 m above the ground surface. At ground |evel, the MET Station includes
compenents measuring precipitation and barometric pressure. Manufacturer information for
each component is contained in Table 1.

2.3 CALBRATION, AUDIT, ANC MAINTENANCE SCHEDULE

The MET Staiion is operated and maintained according to equipment manufaciurer guidelines
(Campbell Scientific, 2004a; 2004h; 2005; and 2008). Calibrations and audits of the system
are congucted in general accordance with the guidelines published by the manufacturers and
the LS. EPA (LLS, EPA, 19843, 1894b, and 1924c).

Cafibration and maintenance of the MET Station is conducted semiannually in the second and
fourth quarters. Performance audits are conducted quarterly. This report documents the
second semiannual 2008 cafibration and maintenance event conducted in November.

3.0 CALIERATION EQUIPMENT, PROCEDURE, AND ACCURACY TOLERANCE
LIMITS

Calibration and maintenance are performed by AMEC staff using the equipment described in
Section 3.1, Calibration procedures are described in Section 3.2, Calibration accuracy
tolerance limits are explained in Section 3.3,

3.1 CALIBRATION EQUIPMENT

Known calibration wind speeds are gengrated with a R.M. Young Model 12811 selectable-
speed anemometer drive. For calibrating the wind direction sensor, a Model 18112 Vane
Angie Bench Stand and a Suunto KB-14 precision compass are used. Starting threshaold
terque of the wind speed and wind direction sensars are measured with a R.M. Young Mode|
18312 Targus Disc and a R.M. Young Mode| 18331 Vane Targue Gauge, respectively.

True termperatures are measured with a Contral Company Model 4110 Universal digital
thermometer wilh a certification traceable to the National Instifute of Standards and
Technology. A water bath is used o produse three different calibration temperatures. The
rain gauge is calibrated using a graduated cylinder with a control valve,

3.2 CALIBRATION AND MAINTENANCE PROGCEDURE

The calibration and maintenance are performed in general accordance with U.S. EPA and
eguipment manwacturer guidelines.

AMEC Geamatrix, Inc.
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3.2.1 Wind Speed

Priar to testing the wind speed sensor calibration, the wind speed propeller is inspected to
determine that it is secure. Bearings are ingpected to make sure the sensor is freely moving.
The propeller is removed and threshold torque is measured with a torgue gauge. Bearings
must be replaced if the stariing thresheld is greater than 1 gram-centimeters (g-cm}.

To test the calibration of the wind speed sensor, an anemometer drive is connected to the
propeller shatt. The anemomster drive is operated at spesds ranging from about 300 to

8,000 revelutions per minute, corresponding to calibration wind speeds up to ahout 90 mph. A
manufacturer-supplied aguation (mph = 0.01745 x rpm) is used to convert from rotation rate to
wind speed. The wind speed sensor response at each calibration wind speed is collected from
the dala [ogger far comparison with the calcuiated wind speed. ARer calibration, the propeller
is secured to the propeller shait.

The wind speed sensor will be calibrated in the field or refurned to the manufacturer for
calibration if it does not meet the calibratlon accuracy tolerance imits, Field calibration
consists of adjusting the electronics so that the output speed from the data logger closely
matches the input speed produced by the anemometer drive.

322 Wind Direction

The equipment is inspected to make sure that all connections are secure and the sensor is
freely moving. Threshald velocities in the clockwise and counterslockwise directicns are
measured with a torque meter pressed against the vane, 10 centimeters from the pivot poind,
with increasing force until the vane starts to move, The bearings are replaced if the starting
threshald 15 greater than 8 g-cm.,

To test the calibration of the direction sensor, the devics is secured to 3 Modsl 18112 Vane
Angle Bench Stand and a precision compass is used to align the wind direction vane
alternately to the north, cast, south, and west. Af each of these orientations, the vane is
immobiized and the orientation recorded on the data logger is collected for comparison with
the compass reading.

If the vane pasilicn and indicator are not within the calibrafion target (5 degrees), the direction
sensor is calibrated in the field (by adjusting the potentiometer coupling inside the main
housmg) or returned to the manufacturer for calibration,

3.2.3 Ambient Temperature
Calibration of the temperature-sensing system is tested at three temperatures ranging fram
about freezing fo more than 100 degrees Fahrenheit. The lowest temperature is achieved by

— AMEC Geomatrix, inc,
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adding ice to a water bath, The high temperature is maintained by placing a water-hgating coif
in the water bath. The middle reading is faken in tap water with a temperature that is
approximately equal to the current site temperature. At each calibration temperature, the
temperature sensor and the calibration thermmometer are immersed in the bath and the
readings are recorded.

The temperature sensor cannot ba calibrated in the field. If the sensor does not meet the
calibration accuracy tolerance limits, it should be replaced or sent to the manufacturer for
calibration.

3.24 Precipitation

Prior to testing calibration, the precipitation gauge is inspected to make sure the collection
funnel is clear of cbstructions. Acoumulated debris, if present, is removed.

Calibratron of the precipitation gauge is tested by adding a known volume of wafer at 2 slow,
controlled rate irfo the gauge. A manufacturer-supplied function is used to convert the water
volurme in milliliters {0 an equivalent precipitation depth in inches. A volumes equivalent ta
ahout 1 inch of precipitation is added to the gauge over a period of 45 minutes or greater. The
Precipitation gauge reading is then cellected from the data logger and compared to the
measured input velume {converted into rainfall depth).

If the precipitation gauge does not meet the calibration criterf::ln', it is calibrated in the field by
making slight adjustments to the calibration screw. After adjustment, another volume of water
equivalent to about 1 inch of precipitation is added to the gauge. The procedure is repeated
until the difference between the iInput and measured water volumes meets or exceeds the
calibration performance crterion.

3.25 Baromeiric Pressure Sensor

Frior to calibration of the barometric pressure sensor, all connections and the housing are
visually inspected to assess whather they are secure and undamaged. The external case is
cleaned with a damp cloth.

To check the calibration, the barometric pressure reading on the data logger is recorded for
comparison with a nearby official barometer reading. The barometric pressure sensor cannot
be field calibrated. If the sensor does not meet the accuracy tolerance limits it will be replaced
or sent to the manufacturer for caiibration.

_ - el _._.._ AMEC Geomalrix, In¢.
| \BODOSME151 OD0WArchivelEd 54004, doc 4
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3.3 CALBRATION ACCLURACY TOLERANCE LIMITS

Far each companent of the MET Station system, the calibration inputs are compared with the
vatues measured by each sensor and recorded on the data logger. The accuracy talerance
limits for each calibration parameter are lisied in Table 2.

4.0 CALIBRATION RESULTS

Calibraticn wasz lested by comparing the readings of the system sensors with known
calibration input values. Egquipment that does not mest the calibration accuracy tolerance
limits ghould be adjusted and re<estad in tha field, replaced, or sent fo the manufacturer for
recalibration. The equipment was calibrated on NMovember 26, 2008, and the calibration data

arg summanzed in Tables 3 through S

11 WIND SFEED

Informtation collected during the wind speed sensor calibration is listed in Table 3. This
information includes: the input rotation rate, calculated wind speed, recorded wind speed, and

the difference between the calculated and recarded wind spocd.

The wind speed sensor was calibrated at seven wind speeds ranging from about 3 to 80 mph.
All calibration measursments were within 0.8 mph of the caloulated walacity, which meets the
manufacturer-recommended accuracy tolerance limit.

Starting threghold forgue was 0.4 g-cm in both the clockwise and counter-clockwise directions,
which meets the accuracy tolerance limit.

4.2 WIND DIRECTION

informatian collected during the wind direction sensor calibration test is listed in Table 4, This
infarmaltion includes: the reference orientation set with a compass, the ofientation detected by
the sensor, and the diference between these two measurements. The wind direction sensor
was operating within the manufacturer-recommended accuracy 2t each of the calibration
points.

Starting threshold torque was measured at 3 g-cm in both the clockwise and counter-glockwise
directions, which meets the accuracy tolerance limits.

4.3 AMBIENT TEMPERATURE

[nformation collected during the temperature sensor calibration test is listed in Table 5. This
informatien ingludes: the calibration reference temperatures, iha lemperatures recorded by

FAEGO0=1E 1 51.000Vrchhve B 181024 . doc g
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the MET Stalion sensor, and the difference between the twio measurements. Al
measurements were within ihe manufacturer-recommended dccuraty.

4.4 PRECIPITATION

A volume equivalent to 1 inch of precipitation was added to the rain gauge. The data logger
recorded 1.01 inches of precipitation, which meets the calibration criterion.

4.5 BAROMETRIC PRESSURE

The reacding from the nearby official gauge at Station KHJOQ indicated a barometric pressure of
2991 inches of mercury (in Hgb or 1,013 millibars {mb}. The barometer reading taken during
this audit was 259.89 in Hg {1,012 mb), meefing the aceuracy tolerance ilimit of 2 mb. '

50 SUMMARY

During the second semiannual 2008 MET Station calibration testing, the wind speed, wind
direction, temperafure, precipitation, and barometric pressure sensors performed to within the
accuracy as speciiied by the equipment manufacturers.

6.0 REFERENCES

Camphell Scientific, 2004, Insiruction Manual, Model 107 Temperature Probe, Campbell
Scientific, Inc., Logan, Utah (Campbell Scientifis, 2004a}.

Campbell Scientific, 2004, Instruction Manual, TES25 Tipping Bucket Rain Gage, Camphbell
Soentific, [ng., Logan, Uiah (Campbell Scientific, 2004b).

Campbell Scientific, 2005, Instruction Manual, C5100 Barometric Pressure Sensor, Camphell
Scientific, Inc., Logan, Utah {Campbell Scientific, 2005).

Campbell Scientific, 2008, R.M. Young Wind Monitors, Campbell Scientific {Canada) Corp.,
{Camphell Scientific, 2006).

.5, Environmental Protection Agency, 1994, Quality Assurance Handbook for Air Pollution
Maasurement Systems, Volume 1, Principles, U.S. EPA Document 500/Q-76-005
(U.S. EPA, 1954a).

U.5. Environmental Protection Agency, 1894, Quality Assurance Handbook for Air Pellution
Measurement Systems, Volume Il, Ambient Air Specific Methods, U5, EPA
Document 606/4-77/027a {U.S. EPA, 1894L).

U.8. Environmental Frotection Agency, 1994, Quality Assurance Handbook far Air Pollution
Measuremeni Systems, Volume 1Y, Meteorological Methods, U.S. EPA
RDocument 600/4-82-060 (U.5. EFA, 1894c).

: R AMEC Geomatrix, Inc,
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TABLE 1

ame

METEOROLOGICAL STATION SYSTEM COMPONENTS

Kettleman Hills Facility
Kings County, California

Maodel
Parameler Manufactuer Number Range
Wind Speerd R.M. Young 05305 0 to 90 mph |
Wird Dirgction R.M.Young 35305 0 fo 260 degrees ®
Temperatura Campbell Scientilic TES25 3to122°F?
Barometric Fressure Campbell Scigntific a2 ol 600 to 1100 mb *
Campbel Scientific 107 MNA*

Precipilation

around lewvel.

IBOEIsAE 14 1.000% e hbwe'B 1 51005 215

. Wiind speed repoted in mites per hour {mph), measured at 10 meters above graund levef.
. Wind direclicn reperted in degregs of rofation from troe noh, measured o 10 melers above

. Temperature measured in degrecs Fabrgnbeit {°F) at 1.7 maters above ground level,
. Baromaliic pressure maasured in milibsrs (mb).
. MA = not applicable.

AMEC Geomatnx, Inc.

Page 1 of 1
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TABLE 2

ACCURACY TOLERANCE LIMITS

Kettleman Hills Facility
Kings County, Califarnia

| Parametar [~ “Accuracy Tolerance Limits i
Wind Speed + 0.5 mph | I
Wind Direction + 5 degrees ?

Wird Sensor Starting Threshold 1gcm?®

wind Direction Starting Threshold | %g-om ®
Temperature 04
Barometric Pressure +2mb®
Precipitation x 3 percent of input

—

. Wind speed measured in miles per hour {mph). + = plus or minus.

2. Wind diceclion measured in degrees of rofafion frem trea noh,

3. Starling threshold i (he mirimun applied torque needed to move e sensors.
Torqua & measured in gram-cenlimetzrs {g-cm).

Temperature measured iR deg rees Fabrenheit (°F).

Barometric pressure measured in millibars {rab).

]

L

AMEC Geomalnix, [nc.
| "BEODEWET S CCNAMCAivGE 151095 215 Page 1 of 1



TABLE 3

amec®

HORIZONTAL WIND SPEED CALIBRATION DATA

Kettlernan Hills Facility
Kings County, California

Callbration lnput Rate * Calculated Yelocity Recorded Velogity * Difference *

Point ' {rpm) {mph) (mph) (mph)

1 300 344 343 -0.01

2 600 8,87 6.87 0.00

3 1,000 11.45 11,45 Q.00

4 1,500 17,18 1717 -0.01

8 2,500 2863 28,63 0.00

B 4,000 45.80 45 80 0.00

|| 7 8,000 8160 a1.50 0.00

1, Calibrated on Movember 28, 2008, beginning st 930 a.m.

2. Input refation rate inrevelufions per minule (rpmp by a .M. Young Model 78811 anemometer drive,

3. Calculzted wind veloey in miles per hour {mph] converted from rpm with a rmanufac erer-supplied funclion:
tnpul vate inoepim) * 0.011145 = velpcity in mph

4. Wind speed in mph racorded by 1he 22050,

5. Difference belween recorded and calculaled wind speed expressed in mph {accuracy ilerance ki is £ 0.6 mph).

| WO 3 5T DO e 151 055 2de

AMEC Gegmatrix, Inc.
Page 1 of 1
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HORIZONTAL WIND DIRECTION CALIBRATION DATA

Kettlernan Hills Facility
Kings County, California

Reference Orientation * Recorded Crientation * Diffarence
Calibration Point ' | {degrees) {degrees) {degrees}
1 o 017 07
2 a0 87 52 ~2 48
3 180 177.85 218
4 270 26905 0.9

1. Calibraled on Movamber 26, 2008, beginning at 945 an.
2. Reference crientation in degrees {measlired from true nodh) measured with a Suunto KB-i4
PrEcision compass,
3. Qiegntation detected by the wingd dircction sensor {R.M. Young Model 05305
in dagress measured from true narfh,
4. Dhiference between recorded and referenco onentation in degrees. Accuracy tolerance limit is + 5 degrees,

Mote: Angle of declinalicn is 15 degrees.

AMEC Gecsmafnx, Inc.
|- (Y508 B0 KM rChive B 51 -085 M8 Hage 1 of 1
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AMBIENT TEMPERATURE CALIBRATION DATA

Kettleman Hills Facility
Kings County, California

Reference Temperature * | Recorded Temperature * Difterence *
Calibration Point ' {"F] (°F) (°F)
1 36.0 26.0 o
2 397 55 ¥ o0
3 80,1 an.3 02

1. Cabbrated on November 26, 2008, beginning at 9:40 &.m.

2. Reference tamperafure in degress Fahrenheil {*F) measured with a Control Company Model 4110 Universal
digitzl thermometer.

. Temperatura delected in °F by the lemparalure sensor (Campbell Scientific Model TES2S),

4, Difference between recorded and reference temperatere in °F. Acouracy lolerance limit is + 0.4 °F.

La

AMEC Geomakhnx, Ine.
1 HI000SYE 41 DOTWAchive \E151-005 41s Page 1 of 1
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APPENDIX A

Calibration Field Records
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January 15, 2009
Project 8151.005

tr. Paul Turek

Chemical Waste Management, Inc.
35251 Old Skyline Road
Kettleman City, Califarnia 93239

Subject: Fourth Quarter 2008 Meteorological Station Audit Report
Keftleman Hills Facllity, Kings County, Califernia

Craar v Turek:

AMET Geomatrix, Inc. (AMEC), is pleased o submit the enclosed Fourth Quarter 2008
Metearclogical Station Audit Report for the Chemical Waste Management, Inc., Kettlieman Hills
facility in Kings Caunty, Califormia. This report documents the weather station audit performed

by AMEC on December 11, 2008, The audit was completed in general accordance with U.S.

Envirenmental Protection Agency and equipment manuiacivrer guidelines.

Please call either of the undersigned if you have any questions or if we may provide additional
information.

Sinceraly yours,
AMEC Geomatrix, Irnc.

e~

Martin E. Spongboerg, PhD, PE, PG Phifip P, Ross, PG
Senior Engineer Principal Hydrogeclogist
Enclesure

FAANINE TS G0 wehivct 8 1 61006 . dGe
AMEC Gethmairia, Ine

1281 E. Alluvial Avenue. Suila 107
Freena, Crldarniz

LISA 937 202655

Tol (558 284-25%5 ]
Fax (550) 264-7431 AMEL Geomatrix
WAV, AME GOS0 MAIFxins. com
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FOURTH QUARTER 2008

METEOROLOGICAL STATION AUDIT REPORT
Kettleman Hills Facility
Kings County, California

1.0 INTRODUCTION

AMEC Geomatrix, Ine. {(AMEC), has prepared this Fourth Quarter 2008 Meteorological Slation
Audit Report for the Chemical Waste Management, Inc. (CWMI), Kettlernan Hills facility {(KHF)
in Kings County, California. This report documents the meteorological station (MET Station)
audit performed by AMEC on December 11, 2008, The audit of the MET Staticn was
completed in general accordance with U.S. Environmental Protection Agency (EPA) and
equipment manufacturer gquidehines,

2.0 BACKGROUNMD

This section presents backaround information on the KHF and the MET Stafion.

2.1 SITE LOCATION AMD OPERATIONS

The KHF is located in Kings County, California, apprazimately 3 miles west of Interstate 5,
immediateiy north of Stale Route 41, The nearest towns are Avenal and Kettlernan City,
located about 8 miles northwest and 5 miles northeast of the KHF, respectively (Figure 1).

The KHF has been operated by CYWMI since it was purchased from Environmental Disposal
Services (EDS) in April 1978, Operations conducisd by EDS included solar evaporation in
surface impoundments, land farming, and waste burial in cells. Current permitted activities at
the KHF inchude solar evaporation in fined suface impoundments, waste stabilization, burial of
solid wastes, and drum starage. Active waste management units (WNUs) currantly include
the drum storage unit, inal stabilization unit, and polychiorinated biphenyl flushingfstorage
unit.

Commencing in November 1888, the site was permitted to accept Class Il designated waste
and Class |ll municipal wasts in the B-19 WU, Subsequently, the B-19 WU received
permits o operate as a bioreacior (o effect accelerated decomposition of the Class (Il waste.
The active Class IMI B-19 WU is nearing capacity, CWhI wilf continue Class 1111l waste
managemsnt activities at the KHF with the construction of the B-17 WKL,

_ . . ) AMEC Geomalrix, Inc.
[AE OO =hAT S CAT e 51-096. doc 1
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2.2 METEORCLOGICAL STATION COMPONENTS

The MET Station is a muitiple component weather stalion located near the administration
building at the KHF. Horizontal wind speed and horizontal wind direction sensors are installed
10 meters (m) above ihe ground surface on fop of a tower. An ambient temperature sensor is
installed 1.7 m above the ground surface. At ground level, the MET Station includes
components measuring precipitation and karometric pressure, Manufachurer information for
each component is eontained in Table 1.

2.3 CALIBRATION, AUBIT, AND MAINTENANCE SCHEDULE

The MET Station is operated and maintained according to equipment manufacturer guidelines
{Campbel Scientific, 2004a: 2004b; 2005; and 2008). Calibrations and audits of the system
are canducted in general accordance with the guidelings published by the manufacturers and
the L.G. EFA (U.S. EPA, 1984a; 1984b; and 1954c).

Calibration and maintenance of the MET Station is conduciked semiénnualiy in the second and
fourth quarters. Performance audits are conducted quarnerdy. This reperi documents the
fourth quarter 2008 audit conducted in December.

30 ALDIT EQUIPMENT, PROCEDURE, AND ACCURACY TOLERANCE LIMITS

The audit was performed by AMEC staff with the equipment described in this saction.

3.1 AUDIT EQUIPMENT

Known audit wind speeds were generated with a R.M. Young Model 18811 selectable-speed
anamometer drive.  For auditing the wind direction sensor, a Moadel 18112 Yane Angle Bench
Stand and a Suunio KB-14 pﬂécis'mn compass were used. Starting threshold torque of the
wind speed and wind direction sensors were maasured with a R.M. Young Model 18312
Torgue Disc and a RM. Young Mocel 18331 Vane Torque Gauge, respectively .

Reference termperatures were measurad with a Conirot Company Model 4110 Universal digital
thermometer with a cerification tracsable to the National Instiiute of Standards and
Technology. A water bath was used to praduce three different audit temperatures. The rain
gauge was audited using a graduated cylinder with a control valve.

3.2 AUDIT PROCEDURE
MET Siation audits are performed in general accordance with equipment manufacturer and
U.S EFA guitelines.

— AMEC Geomatrix, Inc,
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Before auditing the wind speed sensor, the wind speed propeller s inspected ta datermine that
it is secure. Bearings are inspected to make sure the sensor is freely moving. The propelteris
removed and threshold torque is measured with a torque gauge.

An anememeter drive is connected to the propeller shaft. To audit the wind speed sensor, the
anemometer drive was operated at speeds ranging from about 300 to B,000 revolutions per
minute {rpm), correspending to audit wind speeds up to about 90 miles per hour (mph). A
manufacturer-supplied equation fmph = 0.01145 x rpm) is used io convert fram rotation rate to
wind speed. The wind speed sensor response at each audit wind speed is collectad from the
data togger for comparison with the caleulated wind speed.

3.2.2 Wind Birzction

The equipment is ingpected to make sure that all connections are secure and the sensor is
freely moving. Threshold velocity in the clockwise and counter-clockwise directions is
measured wilh a tarque meter pressed against the vang 10 centimeters from the pivot paint
with increasing force untit the vane staris to maove.

To audit the direction sensor, the device is secured to a Model 18112 VWane Angle Bench
Stand and a precision camgpass is used to align the wind direction vane alternately fo the
norih, east, south, and west. Af cach of these orentations, the vane is immobilized and the
orientation recorded on the data lagger is collected for comparison with the compass reading.

After auditing the wind speed and wind direction sensors, the propeller is secured ta the
propeller shaft.

3.23 Amibient Temperature

The temperafure-sensing system is audited at three temperatures ranging from ahout freszing
to more than 100 degrees Fahrenbeit (*F}. The lowest temperature is achieved by adding ice
to a water bath. The highest temparature is maintained by placing a water-heating coil in the
water bath. The middle reading is taken in tap water with a femperaiure approximately equal
to the ambient tomperature. At each audit temperature, the temperature sensor and the audit
thermometer are immersed in the bath and the readings for each sensor are recorded for
campanson.

3.2.4 Precipitation
Friar to audit testing, the precipitation gauge is inspected to make sure the collection funnel is
clear of obsiructions, Accumulated debris, if present, is removed.

- . . o AMEC Geomatrix, Inc.
[3BCA0s4 151 O00WARchaetd L 51-086 (o 3
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The precipitation gauge is audited by adding a known volume of water at a slow, controllgd
rate into the gauge. A manufaciurer-supplied function is used to convert the water velume in
miliiliters to an equivalent precipitation depth in inches. A volume equivalent to about 1 inch of
precipifalion is added to the gauge over a period of 45 minutes or greater. The precipitation
gauge reading is then collected from the data logger and compared to the measured input

vatume (converted into equivalent rainfall depth).

325 Baromefric Fressure Sensor

Prior to auditing the baremetric pressure sensor, alf cannections and the housing are
inspecied to assess whether they are secure and undamaged. The external case is cleaned

with a damp cloth.

To audit the sensor, the barometric pressure reading on the data logger is recorded for
comparison with Barometric readings from nearby National Weather Service Station KHJIO at
the Hanford Municipal Airport.

3.3 AUDIT ACCURACY TOLERANCE LIMITS

For each component of the MET Station system, the audit nputs are compared wiilh the values
measured by each sensor and recorded on the data logoer. Accuracy tolerance limits far
audits are lisied in Table 2. System componenis that are not performing within fhe
manufacturar-recommended tolerance limits should be repairad, replaced, or recalibrated,

4.0 PERFORMANCE AUDIT RESULTS

Systemn performance is determined by comparing the readings of the system sensors with
known: audit input values. The equipment was audited on December 11, 2008, and the
collected data are presented in Tables 3 through 3.

4.1 WHNG SPEED

information collected during the wind speed sensor audil is listed in Table 3. This information
includes: ihe input roiation rate, calculated wind speed, recorded wind spead, and the
difference between the calculated and recorded wind speed,

All audii measurements were within (.8 mph of the calculated velocily, which meets the
manufaciurer-recommended accuracy toferancs imit.

Starting threshold torque was less than 1 gram-centimeater {g-cm) in holh the clockwise and

counter-clockwise directions, which meets the accuracy tolerance limit.

ABWEC Geomatrix, tnc.
4
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4.2 WING DIRECTION

Information coflected during the wind direciion audit is listed in Table 4. This informaticn
includes: the reference orientation set with a compass, the orientation dotosted by the sensor,
and the difference befween these two measurements. All audii measurements met the
accuracy tolerance lirmit.

Starting threshold torque was measurad at 4 g-cm in both the clockwise and counter-clackwise
directions, which meets the accuracy tolerance fimit. '

4.3 AMBIENT TEMPERATURE

Information collected during the temperature sensor audit is listed in Table 5. This infarmation
includes: the audit reference temperatures, the temperatures recorded by the MET Station
sensor, and the differenca between the two measurements. The temperaiure sensor did not
meet the: rmanufaciurer-recommended accuracy tolerance limit {0.4 °F) at one of the three
audit temperatures. The difference between the recorded and reference lemperature was less
than t °F.

4.4 PRECIFITATION

A volume corresponding to 1 inch of precipitation was added to the rain gauge. The data
logger recorded 1.02 inch of precipitation, which meets the accuracy tolerance limit of
0.03 inch (3 parcent of the input).

4.5 BAROMETRIC PRESSURE

The barometer reading taken during this audit at 9:40 2. m. was 30.18 inches of mercury

{in Hg) or 1,622 millibars {mb). The reading from the nearby official gauge at Station KHJG at
9:93 a.m. indicated a barometric pressure of 30.24 in Hg {1,024 mb). The difference in
readings betwsen the site and contro] barometers was 2 mb, which meets the accuracy
tolerance limit.

§.0 SUMMARY

During the fourth quarter 2008 MET Station audit testing, the wind speed, wind direciion,
precipitation, and barometric pressure components all perfarmed within the accuracy tolerance
imits as specified by the equipment manufacturer. The temparature sensor did not meat the
accuracy tolerance limit at one of the three audit tempetatures. The temperature sensor wilt
be audited again in March 2009 and will be recalibrated or repaired, if necassary.

| AE0CCLTET 5. O0CA A chiver 3 1854 -05 6, das &
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Camphell Scientific, 2004, Instruction Manual, Model 107 Tempearature Prabe, Campbell
Scientific, Inc., Logan, Utah {Campbelt Scientific, 2004a).

6.0 REFERENCES

Campbell Scientific, 2004, Instruction Manual, TES25 Tipping Bucket Rain Gage, Campbell
Scientific, Inc., Logan, Utah (Campbeli Scientific, 2004b).

Campbell Scientific, 2005, Instruction Manual, C5100 Baromatric Prossure Sensor, Campbell
Scientific, Inc,, Logan, Mah {Campbell Scientific, 2005),

Campbell Scientific, 2008, R.M. Young Wind Monitors, Campbell Scientific {Canada) Corp.,
{Campbell Scientific, 2008).

U.5. Ervironmental Protection Agency, 1994, CQuality Assurance Handbook for Alr Pollution
Measurement Systems, Volume |, Prnciples, U.5. EPA Document 600/9-78-005

(U3, EFA, 1984a).

U5 Enwironmental Protection Agency, 1984, Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume [, Ambient Air Specific Methods, US. EPA
Cocument BOOM-T7/027a (LS. EFA, 1994B).

U.S. Envircnmentai Protection Agency, 1994, Quality Assurance Handbook for Air Pollution
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TABLE 1
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METEOROLOGICAL STATION SYSTEM COMPONENTS

Kettlaman Hills Facility
Kings County, California

[

. Model
_ Parameter Manufackuer Number Range
Wird Speed R.M. Young 05305 0'to 90 mph |
Wind Direction R.M. Yaung 05305 0 to 360 degrees
Temperature Camphell Scivntific TES25 31 to 122 °F ?
Barometric Frassure Camphell Scientiic C5100 500 ta 1100 mb *
Precipilabon Carnpbell Scientific 107V NA®

. Wind speed reported in miles per hour (mph, measuned &b 10 meters above grovnd level.

Wind direction reporied in degrees of mtation frem trug north, measured st 10 meters above

aroungd level,

MA = not apglicable.

LSRRG 51 DOCA e hive ' 15 1007 s

. Temperature rmeasured in degrees Fabrenheil (°F} @t 1.7 melers abowe groond levet,
. Barometds pressure measured in milibars (b

AMEC Geormatnx, Inc.

Page 1 of 1
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TABLE £

ACCURACY TOLERANCE LIMITS

Kettternan Hills Facility
Kings County, California

Parameier Accuracy Tolerance Limits
Wind Speed £ 0.6 mph’
Wind Dlirecfion t 5 degreas
Wind Speed Starting Threshold Torgue 1gcm?
Wind Direction Starting Thrashold Torque 9g-cm?
Temperature 1044
Barometric Pressure 22 mp?
Frecipitation £ 3 percent of input

1. Wind speed measured in miles per hour frmph). £ = plug or minusg;

. Wind direction moasucod i degrees of rotation from truc norh.

3. Starting thresheld is the minimum zpplied torgue teedad to move the sensons.
Torque is maasured in gram-centintebers (g-orm, '

. Ternperalure measured in degrees Fahrenheit (°F}

8. Barometric pressura measuned in millikars fmb,

ra

F. .

AMEC Geomatrx, Ine.

LARQO0sAET ST ODDA it E1 51 -1 88 0l
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amec®

TABLE 3

HORIZONTAL WIND SPEED AUDIT DATA

Ketileman Hills Facility
Kings County, Galifarnia

Audit fnput Rate Caleulsted Velocity * Recorded Velocity * | Difference ®
Point * {rom) {mph} {mph} {mph}
1 300 3.43 343 0.00
{ 2 600 5.87 6.87 (.00
3 1,000 . 11 45 11.22 -0.23
4 1,500 17147 16.95 0.22
5 2,560 2862 28,63 0.0
6 4,000 4580 45.80 0.00
7 8,000 91.60 1,60 0.00

Audited on December 11, 2008, starling a1 9:00 aan.
2. Input rofation rale in meyalulivn s per minute pmd by a KM, Young dlodel 18311 anemometer drive.
< Calcubatedd wind velocity in miles per hour {mph) canvemad from rpr willt a manyEctyrer-zupplied funclion:
{Input rate in rpmy) * 0.01145 = veloeily it oph
4. Wind speed in eph regorded Iy the sensor.
5, Difference between recorded and caloulated wind speed expressed in mph {acauracy to'erarce imit is £ 0.6 mph.

-t

AMEC Geamatrix, Inc.
LIACOGEET 51 AR hivehB 151 - 087 s Fage {1 of 1



HORIZONTAL WIND DIRECTION AULHT DATA

amec®

TABLE 4

Kettleman Hills Facility
Kings County, California

Referance Orientation ? Recorded Orientation * Difference *
Audit Point [degrees) {degrees) {degrees)
1 0 015 0.15
2 g0 32,80 2.60
3 120 179,10 -0.90
4 270 28808 -1.92

—

precigion cormpass.

. Audited an December 11, 2008, starting at 9230 a.m.
2. Reference anentation in degrees {(measured from true northy measured with a Suunto KE-14

3. Orientalion detacted by the wing direclion sensar (R0, Young Model 053053
in degrees measured from luge north.
4. Difference bahvean recorded and referenca orreplation in degress. Atcuracy olkerancs limil is + H degreas.

1230008 21 51 GO0 Warehival B 151 -097 »fa

AMEC Geomalrix, ne,
Fage 1 of 1
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TABLE 5

AMBIENT TEMPERATURE AUDIT DATA

Kettleman Hills Facility
Kings County, California

Reference Temperature 2 | Recorded Temperature Difference *
Audit Point ' {°F} (°F) {°F)
1 357 35.70 2.00
2 45.0 4820 -0.80
3 _ 126.9 127.0v PR

—

. Audited on December 11, 2008, starling 2t 8:i0a.m.

?. Reference tomperatore in degrees Fabrenheil (°F) measered with 2 Conliol Company Madel 4110 Universal

dgigifal thermometer.
3. Temperalvre detected in °F by the tomperabure sonsor (Camphell Soentific Madel TESZ25).

4, Diference hetween recordad and reference temparature in "F. Accoracy toleranes imil s £ 0.4 °F.

IE000 s 8. SOGAChiv et 51097 us

AMFEC Geamatnx, Ing.
Page 10f 1
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APPENDIX A

Audit Field Records



DAILY FIELD RECORD amec™
Page 1of 2
Project and Task Numhel_g_fgr, aas Dats: 4 ch :‘;- ;____.:ﬂ 2.
Project Name: s » M EEEmps) el Flald Activity: AT~ sFca st T ]
Lacation: KE T it \Weather:
PERSONNEL:  Name Company Tilrr':a T
STECE /. A nigc. | ekedST 1815
ALEX O Hyr1iEe (Kt S _ L1218
FERSONAL SAFEYY CGHECKLIST
A | Steeltoed Boots Hard Hat Tyvek Caveralls
| Rubber Gloves ] X7 | Gafety Goggles 1{2-Face Rospirator T
DRUM LB, [ DESCRIFTION OF CONTENTS AND QUANTITY EOCATION
TIME DESEHlFIEN OF WORK PERFORMED
Cels orrive ot 3fe , losd Frock
Ao | p Bt Sor LetlE - _
¢ Do 54 4 0,
) FAa, N T ﬁmﬂ_a.ucjz;_}_.h@@gﬂw:&‘___ e
OBIY oadien,  twteetica  Ton g
Cind - Yo ot - Lo
LLd — Ho | gen-Com
BYs” LM 2REgEs  Toldug
- Loy =~ %3 46 oo
Oetn) ™ o 1 LAy
-2 | PV LNV -3 - X R P o pl - S
A Baa K4 ,I 3 Feae
bhor> 6. % oo |
- oo i.243 J oo
- . 100 6. 9% jSoe>
ALY dD .3 Wo o
Yoog 5. B0 oo

1A cematrixiE Leld Bl MR Field Fovmaaily Ficdd Teegrd. doc



DAILY FIELD RECORD {continued) amed@
] Page & of .
FProjecrand Task Number: @5 I — ! [ate; .’Q-H =%
TIME N DESCRIPTION OF WORK PERFORKMED
B o GlLbo Heoo
oG - TEm$ Gt T Poaow e e
EOLe 1% > 86 .1
£ F° ot (3301 (2.9 |
i A BlEI T LiB 2o LS. ¢
o386 urs ogoliss RETF PAAIE v
o ot b
o 9. L
J 0 ) 1410
10 F6a.0f

| 0840 Bagomerie  REAMIG 301D

jeos Siqdaeal @t  refid
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loges maary S . dhe PRt Svigur  DASATE
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Appendix C

1994 Topographical, Meteorological and Airborne

Contaminant Characterization Study
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Appendix D

Ambient Air Sampling Schedule
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January 2009

February 2009

January 2009

1 2 3 1 2 3 4 5 6 7

4 5 6 7 8 9 10 8 9 10 11 12 13 14

11 12 13 14 15 16 17 15 16 17 18 19 20 21

18 19 20 21 22 23 24 22 23 24 25 26 27 28

25 26 27 28 29 30 31

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
January 1, 2009 2 3
4 5 6 7 8 9 10
Initial Monthly Setup | SamplingDay | SamplingDay |  SamplingDay |  SamplingDay | SamplngDay |
11 12 13 14 15 16 17

Filter Takedown Filter Takedown
Setup/Calibration Check | Setup/Calibration Check
18 19 20 21 22 23 24

Filter Takedown
Setup/Calibration Check

25 26 27 28 29 30 31

Final Takedown/Ship to Lab

Motor Replacement

Initial Setup and Calibration




February 2009 March 2009
February 2009

1 2 3 4 5 6 7 1 2 3 4 5 6 7
8 9 10 11 12 13 14 8 9 10 11 12 13 14
15 16 17 18 19 20 21 15 16 17 18 19 20 21
22 23 24 25 26 27 28 22 23 24 25 26 27 28
29 30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
February 1 2 3 4 5 6 7

Setup/Calibration Check

8 9 10 11 12 13 14

| samplingDay | SamplingDay |  SamplingDay ~ SamplingDay | Setup/Calibration Check | SamplingDay | SamplingDay |

15 16 17 18 19 20 21

[ SamplingDay |  SamplingDay |  SamplingDay  Setup/Calibration Check |  SamplingDay |  SampingDay |  SamplingDay |

22 23 24 25 26 27 28]
Final Takedown/Ship to Lab
Motor Replacement

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-




-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

March 2009 April 2009
March 2009
1 2 3 4 5 6 7 1 2 3 4
8 9 10 11 12 13 14 5 6 7 8 9 10 11
15 16 17 18 19 20 21 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25
29 30 31 26 27 28 29 30
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
March 1 2 3 4 5 6 7]
Intial Setup and Calibration
8 9 10 11] 12 13 14
Filter Takedown
Setup/Calibration Check |
15 16 17 18 19 20 21
Filter Takedown
Setup/Calibration Check
22 23 24 25 26 27 28]
Filter Takedown
Setup/Calibration Check |
29 30 31

Final Takedown/Ship to Lab

Motor Replacement
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- April 2009 May 2009

Aprll 2009 s M T W T F s s M T W T F s

1 2 3 4 1 2

5 6 7 8 9 10 11 3 4 5 6 7 8 9

12 13 14 15 16 17 18 10 11 12 13 14 15 16

19 20 21 22 23 24 25 17 18 19 20 21 22 23

26 27 28 29 30 %‘l‘r 25 26 27 28 29 30

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
April 1 2 3 4

Intial Setup and Calibration
5 6 7 8 9 10 11]
Filter Takedown
Setup/Calibration Check |
12 13 14 15 16 17 18
Filter Takedown
Setup/Calibration Check
19 20 21 22 23 24 25)
Filter Takedown
Setup/Calibration Check |
26 27 28 29 30
Final Takedown/Ship to Lab
Motor Replacement
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May 2009 June 2009

Mayzoog s M T W T F s s M T W T F s

1 2 1 2 3 4 5 6

3 4 5 6 7 8 9 7 8 9 10 11 12 13

10 11 12 13 14 15 16 14 15 16 17 18 19 20

17 18 19 20 21 22 23 21 22 23 24 25 26 27

%;r 25 26 27 28 29 30 28 29 30

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

May 1 2
Intial Setup and Calibration
3 4 5 6 7 8 9
Filter Takedown
Setup/Calibration Check |
10 11 12 13 14 15 16}
Filter Takedown
Setup/Calibration Check
17 18 19 20 21 22 23]
Filter Takedown
Setup/Calibration Check |

24 25 26 27 28 29 30

Final Takedown/Ship to Lab

Motor Replacement
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June 2009 July 2009
June 2009
1 2 3 4 5 6 1 2 3 4
7 8 9 10 11 12 13 5 6 7 8 9 10 11
14 15 16 17 18 19 20 12 13 14 15 16 17 18
21 22 23 24 25 26 27 19 20 21 22 23 24 25
28 29 30 26 27 28 29 30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
June 1 2 3 4 5 6
Intial Setup and Calibration
7 8 9 10 11 12 13
Filter Takedown
Setup/Calibration Check |
14 15 16 17 18 19 20)
Filter Takedown
Setup/Calibration Check
21 22 23 24 25 26 27,
Filter Takedown
Setup/Calibration Check |
28 29 30

Final Takedown/Ship to Lab

Motor Replacement
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July 2009 August 2009

Ju‘y 2009 s M T W T F s s M T W T F s

1 2 3 4 1

5 6 7 8 9 10 11 2 3 4 5 6 7 8

12 13 14 15 16 17 18 9 10 11 12 13 14 15

19 20 21 22 23 24 25 16 17 18 19 20 21 22

26 27 28 29 30 31 23 24 25 26 27 28 29

30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
July 1 2 3 4
Intial Setup and Calibration
5 6 7 8 9 10 11]
Filter Takedown
Setup/Calibration Check |
12 13 14 15 16 17 18}
Filter Takedown
Setup/Calibration Check
19 20 21 22 23 24 25)
Filter Takedown
Setup/Calibration Check |
26 27 28 29 30 31

Final Takedown/Ship to Lab

Motor Replacement
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August 2009

September 2009

August 2009
1 1 2 3 4 5
2 3 4 5 6 7 8 6 7 8 9 10 11 12
9 10 11 12 13 14 15 13 14 15 16 17 18 19
16 17 18 19 20 21 22 20 21 22 23 24 25 26
23 24 25 26 27 28 29 27 28 29 30
30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
August 1
2 3 4 5 6 7 8|
Intial Setup and Calibration | Sampling Day |
9 10 11 12 13 14 15
Filter Takedown
Setup/Calibration Check |
16 17 18 19 20 21 22
Filter Takedown
Setup/Calibration Check
23 24 25 26 27 28 29
Filter Takedown
Setup/Calibration Check |
30 31
Final Takedown/Ship to Lab
Motor Replacement
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September 2009

October 2009

September 2009
1 2 3 4 5 1 2 3
6 7 8 9 10 11 12 4 5 6 7 8 9 10
13 14 15 16 17 18 19 11 12 13 14 15 16 17
20 21 22 23 24 25 26 18 19 20 21 22 23 24
27 28 29 30 25 26 27 28 29 30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
September 1 2 3 4 5
Intial Setup and Calibration
6 7 8 9 10 11] 12
Filter Takedown
Setup/Calibration Check |
13 14 15 16 17 18 19
Filter Takedown
Setup/Calibration Check
20 21 22 23 24 25 26
Filter Takedown
Setup/Calibration Check |
27 28 29 30

Final Takedown/Ship to Lab

Motor Replacement
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October 2009 November 2009

October 2009

1 2 3 1 2 3 4 5 6 7

4 5 6 7 8 9 10 8 C) 10 11 12 13 14

11 12 13 14 15 16 17 15 16 17 18 19 20 21

18 19 20 21 22 23 24 22 23 24 25 26 27 28

25 26 27 28 29 30 31 29 30

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

October 1 2 3]
Intial Setup and Calibration
4 5 6 7 8 9 10)
Filter Takedown
Setup/Calibration Check |
11 12 13 14 15 16 17]
Filter Takedown
Setup/Calibration Check
18 19 20 21 22 23 24
Filter Takedown
Setup/Calibration Check |

25 26 27 28 29 30 31

Final Takedown/Ship to Lab

Motor Replacement
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Novemb

er 2009

November 2009

December 2009

S M T w T F S S M T w T F S
1 2 3 4 5 6 7 1 2 3 4 5
8 9 10 11 12 13 14 6 7 8 9 10 11 12
15 16 17 18 19 20 21 13 14 15 16 17 18 19
22 23 24 25 26 27 28 20 21 22 23 24 25 26
29 30 27 28 29 30 31
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
November 1 2 3 4 5 6 7]
Intial Setup and Calibration
8 9 10 11] 12 13 14
Filter Takedown
Setup/Calibration Check
15 16 17 18 19 20 21
Filter Takedown
Setup/Calibration Check
22 23 24 25 26 27 28]
Filter Takedown
Setup/Calibration Check |
29 30

Final Takedown/Ship to Lab

Motor Replacement
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December 2009 January 2010
December 2009
1 2 3 4 5 1 2
6 7 8 9 10 11 12 3 4 5 6 7 8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 %‘;r 25 26 27 28 29 30
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
December 1 2 3 4 5
Intial Setup and Calibration
6 7 8 9 10 11 12
Filter Takedown
Setup/Calibration Check |
13 14 15 16 17 18 19
Filter Takedown
Setup/Calibration Check
20 21 22 23 24 25 26
Filter Takedown
Setup/Calibration Check
27 28 29 30 31

Final Takedown/Ship to Lab

Motor Replacement




Appendix E

Quality Assurance Project Plan — Congener Study
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1.0 Overview

Quality Assurance (QA) refers to the system of activities to ensure that the data quality is
sufficient to achieve the project goal of the KHF Congener Study. The project goal is to
determine if handling and disposal of PCB contaminated waste at KHF results in unacceptable
risks to human health and ecological receptors. The QA activities include gquality planning,
standardization of procedures, documentation, data validation, and data quality evaluations
(audits). Quality Control (QC) refers to operational techniques such as instrument checks, flow

rate checks, calibration checks, and use of duplicates and blanks.

The purpose of the Quality Assurance Project Plan (QAPP) is to specify the procedures to ensure
that the data accuracy, precision, completeness, and representativeness are known, documented,
and sufficient to achieve the project goal. This QAPP has been designed in accordance with

USEPA guidance, sampling methods, and good engineering and scientific practice.

The QAPP objectives are to ensure that the monitoring data is: 1) technically sound and
defensible, and 2) is of sufficient quality to achieve the project goal. To facilitate a concise
QAPP, the Workbook for Uniform Federal Policy for Quality Assurance Project Plans, which is
Part 2A of the Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP), was
utilized in preparing this document. It provides examples of worksheets to assist with the
preparation of QAPP in accordance with Part 1 of the UFP-QAPP (the UFP-QAPP Manual) and
Section 6 (Part B) of Quality Systems for Environmental Data and Technology Programs -
Requirements with guidance for use, ANSI/ASQ E4 (February 2004). Selected worksheets were
used to address specific QAPP needs of this focused project.

Appendix A presents the Worksheets prepared to document the QAPP procedures. Several
worksheets were not used since they were not applicable or unnecessarily duplicated existing
documentation. The worksheets not used are listed in Appendix A along with a brief rationale

for their exclusion.

T:\0742\816 KHF PCB\App E QAPP\App E QAPPtext.doc 1 Quarterly Ambient Air Monitoring Program Data Report
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
Kings County, CA
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2.0 Project Organizational Chart of

Responsibility

Worksheets #7 and # 8 present the project personnel, responsibilities and qualifications. The

following chart presents the project organization:

)

US Environmental Protection
Agency Region IX
Project Manager
Kevin Wong

Chemical Waste
Management — Kettleman

Project Princi

Wenck Associates, Inc.
Senior Engineering Support

Bill Brown

Hills Facility
Congener Study Program
Manager
\ Paul Turek /

pal

Wenck Associates, Inc.
Project Manager/Data
Coordinator/Air QA

Manager
Haley Hudson
: Wenck Associates, Inc.
Chemical Waste Technical/Field Support AECOM TestAmerica, Inc.
Ma"aglir.';f"; - _Iﬁttleman Michael Shoemaker AECOM Risk Assessment Analytical Laboratory
Air Sam;)lisnga‘lc'le::t{nicians Daniel Sola * Data Validation Susan Provenzano Services
Robert Fadden/ Steve Hglle" B"_:ﬁ\é\gr:m Mark Kromis Steve Dillard Karen Dahl
Holshouser Y

* Field QA Manager

NOTE: Specific names subject to change.

T:\0742\816 KHF PCB\App E QAPP\App E QAPPtext.doc
3/3/2009

Quarterly Ambient Air Monitoring Program Data Report
Chemical Waste Management, Inc. -Kettleman Hills Facility
Kings County, CA
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3.0 Data Quality Objectives

The Data Quality Objective (DQO) process used for this revision of the Congener Study
Workplan does not explicitly follow the sequential step-by-step guidelines presented in EPA’s
Data Quality Objectives Process for Hazardous Waste Site Investigation, EPA QA/G-4HW,
Final (EPA/600/R-00/007), January 2000. , This revision of the Congener Study Workplan,
which has been prepared and framed around the letter to KHF from USEPA-1X dated December
2, 2008, the USEPA-IX Technical Review of the first Draft Congener Study Workplan dated
February 12, 2009, and on-going discussions with USEPA-1X, contains all of the key elements
of identified in the DQO process in various locations throughout the Workplan, except for one
element. The one element of the formal DQO process that has not clearly been identified is the
Decision Rule, or, at what point will KHF receive the Coordinated Approval to renew their
TSCA permits, including the expansion of the B-18 landfill.

T:\0742\816 KHF PCB\App E QAPP\App E QAPPtext.doc 3 Quarterly Ambient Air Monitoring Program Data Report
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
Kings County, CA
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4.0 Site Selection/Sample Procedures

A summary of the strategy used in determining the number and locations of the sampling areas is
included in Section 3.0 of the Workplan and Worksheets #17-18. The sampling locations are
presented in Figures 3 and 4 of the Workplan.

4.1 Modified Air Sampling Procedures

With several modifications to collect month-long ambient air samples, the sampling
methodology will follow the procedures described in USEPA Compendium Method TO-9A
(TO-9A). A site and project specific SOP is located in Appendix F of the Workplan.
Worksheets #19-22 also summarize various elements related to the sampling procedures.

4.2 Surficial Soil and Vegetation Sampling Procedures

A site and project specific SOP is located in Appendix G of the Workplan. Worksheets #19-22

also summarize various elements related to the sampling procedures.

T:\0742\816 KHF PCB\App E QAPP\App E QAPPtext.doc 4 Quarterly Ambient Air Monitoring Program Data Report
3/3/2009 Chemical Waste Management, Inc. -Kettleman Hills Facility
Kings County, CA
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5.0

Sample Custody

All field and laboratory personnel will follow the sample custody procedures specified by

applicable sampling methods in the Workplan, TO-9A and 1668A. During sample collection in

the field, the chain-of-custody form will be completed. The chain-of-custody will accompany

the collected samples until received from the respective laboratories. Collected samples will be

shipped in accordance with the temperature preservation requirements summarized below in

Section 5.1 and in Worksheet #19. Collected samples will be shipped overnight via Federal

Express or UPS so as not to jeopardize the holding time requirements summarized in Section 5.2.

Worksheets #26-27 also summarize the requirements for sample handling and custody.

5.1 TEMPERATURE PRESERVATION REQUIREMENTS

The temperature requirements of the samples vary between methods and are shown below.

Filters will be located in their protective container and in a transport container. Excessive heat

must be avoided (e.g., do not leave in direct sunlight). Once at the laboratory, all samples need

to be stored at < 4°C until they are extracted for analysis.

ltem

Temperature Requirement

Reference

TO-9A filter and PUF cartridge
temperature control during sampling
and until recovery

Ship on ice, maintain <6° C until lab
receipt
Maintain <-10° C at lab

US EPA Compendium Method
TO-9A,
US EPA Method 1668A

1668A Soil and Vegetation
temperature control during storage

Ship on ice, maintain <4 °C during
shipment and at lab

US EPA Method 1668A

T:\0742\816 KHF PCB\App E QAPP\App E QAPPtext.doc
3/3/2009
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5.2 PERMISSIBLE HOLDING TIMES

The permissible holding times for the sample are detailed in the referenced methods. These

holding times are provided in the following table:

Item Holding Time From: To: Reference
TO-9A filter and PUF | Extraction within | Completion of Time of analysis US EPA
cartridge 7 days', analysis | sample period Compendium

less than 40 days

Method TO-9A,

US EPA Method
1668A

1668A Soil and
Vegetation Samples

Extraction within | Completion of Time of analysis US EPA Method
30 days, up to sample period 1668A

one year if stored
at<-10° C

! Extraction within seven days after sampling only applies to the PUF filter, and not the top filters which are used to
samples PCB congeners in the particulate phase. The 5-day segment top filters will be stored and refrigerated on-

site until the final 5-day segment is collected. The four top filters will then be combined with the PUF filter and sent
to the laboratory and extracted as one sample, as described in the sampling section of the Congener Study Workplan.
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6.0 Calibrations and Frequency

Field Sampling Equipment

The calibration procedures for the PUF samplers are located in the sampling SOP located in
Appendix F of the Workplan. These procedures are based on the parent method US EPA
Compendium Method TO-9A. Worksheet #22 also summarizes this information. In general,
each sampling unit will be fully calibrated prior to initiating each monthly sampling event. A
calibration check will be performed every five days when the top filter is replaced. A full
calibration will be performed after motor replacement and maintenance, prior to each month-
long sampling event. Calibration criteria and corrective actions are described in the SOP. All

calibration activities will be documented and maintained onsite.

The meteorological monitoring equipment is calibrated semi-annually in accordance with the
manufacturer’s instructions and US EPA Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V, Meteorological Methods. Additional detail on

meteorological sampling is also located in Section 3.0 of the Workplan and Worksheet #22.

Analytical Instrumentation

Calibration procedures for individual laboratory instruments are on file with the laboratory. The
sampling calibration frequency will follow manufacturer’s recommendations and the laboratory
SOP provided to USEPA-1X as Confidential Business Information. Worksheet #24 summarizes

the required calibrations and frequency.
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7.0 Analytical Procedures

Test America will be performing the analytical laboratory services for the Study and follow the
analytical procedures required by US EPA Method 1668A. Test America’s Standard Operating
Procedure (SOP) for this method has been provided to USEPA-1X under a separate cover as
Confidential Business Information.

Contact information for TestAmerica is below:

TestAmerica West Sacramento
880 Riverside Pkwy

West Sacramento, CA 95605
(916) 373-5600

Account Manager: Karen Dahl
(916) 374-4384
karen.dahl@testamericainc.com
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8.0 Data Reduction, Validation, Reporting

Data reduction, validation, and reporting are discussed in Section 4.0 of the Workplan.
Worksheets #34, #35 and #36 present the data validation procedures. Appendix B of this QAPP
provides a detailed description of the data validation procedures.
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9.0 Internal Quality Control (QC)

QC samples include field/travel blanks and duplicate samples. KHF will collect field blanks for
air samples and duplicate samples air, soil, and vegetation samples. Duplicate samples will be
collected for air, soil, and vegetation samples at a frequency of no less than one in every 10
samples. Field/travel blanks originate in the laboratory, and consequently represent the
combined performance of both field and travel exposure. Worksheet #20 summarizes the

internal QC samples for each sampled matrix.

Air Sampling

For ambient air sampling using TO-9A, field personnel will conduct sampling QC checks such
as flow rate checks, leak checks, timer checks, and visual inspection of sampling lines and inlets
for cracks, moisture, and debris. Sampling QC checks will be conducted before and after each
sampling period. All sampling QC check activities will be documented and maintained onsite.
This is discussed in detail in the SOP located in Appendix F of the Workplan and Worksheets
#20 and #22.

Surficial Soil/VVegetation

Worksheets #24, #25 and #26 document the internal (QC) procedures for soil sample analyses, as
well as the SOP located in Appendix G of the Workplan.

Laboratory Analysis

The laboratory will conduct and document analytical QC checks specified by Method 1668A and
the laboratory’s SOP provided to USEPA-IX under a separate cover as Confidential Business

Information.
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10.0 Performance/System Audits

TO-9A PUF Sampling

Performance and system audits are conducted to determine if QA goals have been achieved. To
maintain objectivity, an independent technician will conduct one performance and system audit

during the Study. All audit activities will be documented and maintained onsite.

For method TO-9A, a performance audit will quantitatively and independently evaluate the
instrument flow rate calibrations. The materials and supplies used during the audit will be
different than those used during normal operations.

The system audit will include confirming that personnel have followed the defined sampling and
analytical procedures in the Workplan and thoroughly documented and maintained all required
records on-site.

The procedure for performing this audit is summarized in the SOP located in Appendix F.

Meteorological Monitoring

Performance audits of the meteorological monitoring equipment are conducted quarterly at KHF.
The audits are generally performed in accordance with the US EPA Quality Assurance Handbook
for Air Pollution Measurement Systems, Volume 1V, Meteorological Methods. This is discussed
further in Section 3.4 of the Workplan.
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11.0 Preventative Maintenance

Air Sampling

For TO-9A, the facility will follow the preventative maintenance task schedule based on the
manufacturer’s recommendations. The mobile set of monitoring equipment used for duplicate
samples additionally functions as a temporary inventory of critical spare parts in case of
emergency. The onsite inventory will minimize instrument downtime, while replacement parts
are ordered. Preventative maintenance activities are discussed in the SOP located in Appendix F
of the Workplan and Worksheet #22.

Meteorological Monitoring

Preventative maintenance on the meteorological monitoring equipment is performed semi-

annually in accordance with the manufacturer’s recommendations.

Laboratory Analysis

Laboratory maintenance activities are documented in Worksheet #25.
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12.0 Data Procedures for Precision, Accuracy, and

Completeness

Specific procedures will be used to evaluate data quality in terms of precision, accuracy, and
completeness. Data precision will be evaluated on the basis of a relative standard deviation of
+20% or better for the collocated samples. Accuracy determinations will be performed by the
laboratory following all internal QA/QC requirements. Duplicates will be collected in all
matrices; air, soil, and vegetation. Data completeness will be evaluated as the percentage of valid
data relative to the amount of data that was expected to be obtained under correct normal

conditions.

The data validation process is documented in Worksheets #33, #34, #35, #36 and #37 and
Appendix B of this QAPP.
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13.0 Corrective Actions

Corrective action is the process of identifying, recommending, approving, and implementing
measures to counter unacceptable procedures or out-of-range QC performances that may affect
data quality. Corrective action can occur during field activities, laboratory analyses, data
validation, and data assessment. This discussion of corrective actions is limited to field activities
for air, soil, and vegetation sampling. Analytical methods have their own set of corrective action

criteria and will not be discussed here.

Deviations from sampling procedures that may require corrective action include failed
calibration checks, failed system or performance audit, failure to properly maintain equipment,
incorrect operation of equipment, sampling procedures not followed correctly, timer error, and

power failures.

Corrective actions for many of these deviations will simply be repair and recalibration of the
equipment. However, deviations from sampling procedures that may potentially impact samples
must be reported to both the Project Manager and the QA Manager, identified in Section 2.0,
within 72 hours of discovery. Based on the impact and samples affected, a determination will be
made on whether the data can be qualified. If the data is accepted, it will be flagged

appropriately.

All corrective action proposed and implemented must be documented and reported to the Project

and QA Managers.
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14.0 Reporting

Specific recordkeeping requirements are discussed in Section 4.0 of the Workplan. In addition to
these requirements, QA reports will be submitted to management regularly. These QA reports
are documented in Worksheet #33. Reporting of project documents and records is also
summarized in Worksheet #29.
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Worksheets Not Used (and brief rationale):

QAPP Worksheet #1.
QAPP Worksheet #2.
QAPP Worksheet #3.
QAPP Worksheet #4.

QAPP Worksheet #5.
QAPP Worksheet #6.

QAPP Worksheet #9.

QAPP Worksheet #13.

QAPP Worksheet #14.
QAPP Worksheet #28.

QAPP Worksheet #31.

QAPP Worksheet #32.

Title and Approval Page (Administrative information not applicable to
this study)
QAPP Identifying Information (Worksheets are an integral component
of the QAPP)
Distribution List (Administrative information not applicable to this
study)
Project Personnel Sign-Off Sheet (Project team and sampling effort are
small and concise enough that this is not warranted)
Project Organizational Chart (Presented in Work Plan)
Communication Pathways (The project and project team are small
enough that laying out a communication plan isn’t warranted)
Project Scoping Session Participants Sheet (Overall scope of project has
been laid out in December 2, 2008 letter from USEPA-IX)
Secondary Data Criteria and Limitations Table (No secondary data to
be collected)
Summary of Project Tasks (Fully presented in Work Plan)
QC Samples Table (This is a duplicate of information provided in other
tables.)
Planned Project Assessment Table (Fully addressed in Risk Assessment
portion of Work Plan)
Assessment Findings and Response Actions (Fully addressed in Risk
Assessment portion of Work Plan)



QAPP Worksheet #7

Personnel Responsibilities and Qualifications Table

Name Title Organizational Affiliation Responsibilities Education and Experience
Qualifications
Paul Turek Environmental Manager Chemical Waste Overall Project Manager for | B.S. Meteorology. Nineteen
Management WM and liaison with years in the environmental
Kettleman Hills Facility USEPA. field, the last sixteen years
with WM.
Bill Brown, P.E. Project Principal/Field Team Wenck Associates Overall program B.S. Chemistry; M.S.
Leader coordination, member of Chemical Engineering.
field sampling team. Twenty-two years experience

with environmental
consulting and impact
analysis studies.

Haley Hudson Project Manager Wenck Associates Project management, data | B.S. Chemical Engineering.
management, member of Four years experience
field sampling team. environmental consulting,

performed ambient air
studies at KHF.

Daniel V Sola Field QA Manager/Field Wenck Associates Provides oversight and B.S. Geology. Twenty-five
Team Leader documentation of field years experience with
QA/QC procedures. Superfund and RCRA
Coordinates sample shipment protocols.

and delivery with laboratory,
member of field sampling

team.
Mike Shoemaker, P.E. Project Engineer Wenck Associates Member of field sampling | B.S. Chemical Engineering.
team, ambient air auditor. Six years experience

environmental consulting,
sampling, and impact
analysis studies.
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QAPP Worksheet #7 (cont.)

Personnel Responsibilities and Qualifications Table

Kettleman Hills Facility

team.

Name Title Organizational Responsibilities Education and Experience
Affiliation Qualifications
Robert Fadden Environment Compliance Chemical Waste Air sampling via TO-9A, B.S. Professional Aeronautics,
Specialist Management member of field sampling MS Environmental Policy and

Management. Ten years overall
experience in groundwater, air
and soil sampling.

Steve Holshouser

Field Technician

Chemical Waste
Management
Kettleman Hills Facility

Air sampling via TO-9A,
member of field sampling
team.

One year of experience in air
sampling and one year of
experience in PCB and water
sampling.

Susan Provenzano

Risk Assessor

AECOM

Human Health Risk
Assessment.

B.S. Earth Science; MS Marine
Environmental Science, twenty-
five years overall experience
with over twenty years
performing risk assessments.

Steve Dillard

Risk Assessor

AECOM

Ecological Risk Assessment.

B.S Zoology; MS Environmental
Systems Engineering, Over
twenty years consulting
experience, including risk
assessments.

Mark Kromis

Chemist

AECOM

Data Validation.

B.S Chemistry; twenty-two years
overall experience. Certified on
all three ACS levels for
performing data validation,
Certified ISO 17025 lead
auditor.

Karen Dahl

Laboratory Project Manager

TestAmerica

Acts as the primary point of
contact at TestAmerica.

BS Biological Science; fifteen
years experience.
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QAPP Worksheet #8

Special Personnel Training Requirements Table

Project Specialized Training— | Training Training Date Personnel/Groups | Personnel Location of Training
Function Title or Description of | Provider Receiving Training Titles/ Records/Certificates
Course Organizati
onal
Affiliation
Field Sampling |40 CFR 1910.120 Various Various Wenck Associates: | Field Wenck Associates, Inc.
“HAZWOPER” (Base 40-hr and Bill Brown Sampling |H &S files
annual refresher Haley Hudson
updates completed) | Mike Shoemaker
Dan Sola, WMI field
staff
Field Sampling {40 CFR 1910.120 Various Various Waste Management: |Field WMI H&S Files
“HAZWOPER” (Base 40-hr and Rob Fadden Sampling

annual refresher
updates completed)

Steve Holshouser
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QAPP Worksheet #10

Problem Definition

The problem to be addressed by the project:

Chemical Waste Management, Inc. (CWMI) — Kettleman Hills Facility (KHF) is answering the environmental question being asked (below) in sufficient
detail to finally obtain a Coordinated Approval from United States Environmental Protection Agency — Region IX (USEPA-1X) and California’s
Department of Toxic Substances Control (DTSC) to renew KHF’s Toxic Substances Control Act (TSCA) permits to handle and dispose polychlorinated
biphenyl (PCB) containing waste, and expand KHF’s B-18 landfill .

The environmental questions being asked:

“Have the retrospective and current facility operations adversely impacted the health and welfare of the proximate residential community and ecosystem
directly adjacent to the facility”? This question has been asked by community stakeholders and environmental activists and is summarized in a letter from
USEPA-IX to KHF dated December 2, 2008. In this same letter USEPA-1X has focused the scope of this question to 12 designated dioxin-like or co-
planar PCB congeners.

Observations from any site reconnaissance reports:
None currently identified or listed.

A synopsis of secondary data or information from site reports:

Current and historic records of wastes received at KHF

Meteorological data collected on-site at KHF, as well as data collected in Fresno, CA

1994 Topographical, Meteorological and Airborne Contaminant Characterization Study completed at KHF
Ambient Air Monitoring Program (AAMP) ongoing at KHF

The possible classes of contaminants and the affected matrices:

12 designated dioxin-like or co-planar PCB congeners and their effects on human health and ecological receptors exposed to the air, surficial soil, and
vegetation adjacent to KHF.

The rationale for inclusion of chemical and nonchemical analyses:
See December 2, 2008 letter to KHF from USEPA-IX
Information concerning various environmental indicators:

The impact to human health and ecological receptors from current and bio-accumulated exposure will be assessed through field sampling and analysis
followed by a human health and ecological risk assessment.

Project decision conditions (“If..., then...” statements):
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These will be determined by USEPA-IX depending on either the absence or level of exposure risk determined through the project.
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QAPP Worksheet #11

Project Quality Objectives/Systematic Planning Process Statements

Who will use the data? CWMI, Wenck Associates and AECOM will be the primary data users. USEPA-IX staff will be the regulatory agency
and reviewer of the data and final report.

What will the data be used for? Preparation of a Human Health and Ecological Risk Assessment as described in the Workplan.

What type of data are needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory techniques,
sampling techniques) 12 dioxin-like PCB congeners in surficial soil, vegetation, and ambient air representing the KHF buffer zone as described
in the December 2, 2008 Request for sampling letter from the USEPA-1X.

How “good” do the data need to be in order to support the environmental decision?

The data must achieve low enough detection limits to support the quantitative human health and ecological risk assessment. The data validation,
quality, and usability requirements have been established and are summarized in Appendix B of the Quality Assurance Project Plan.

How much data are needed? (number of samples for each analytical group, matrix, and concentration)

The number and location of the samples of air, soil, and vegetation were agreed to with the USEPA and this level of effort is summarized in
Section 3.0 of the Workplan.

Where, when, and how should the data be collected/generated?

The vegetation data will be collected during the 2009 growth (target March) and dormant (summer) periods at the site. The surficial soil sampling
can be collected in conjunction with the first (growth phase) of the vegetation sampling. Air sampling began in January 2009 and month-long
samples will be collected for a period of one year.

How will the data be reported? Validated data will be compiled in a database and provided to the AECOM risk assessment team. A final report
will be prepared summarizing all of the sampling and analytical results as well as a final report of the risk assessment. The report will be provided
to USEPA-IX.

How will the data be archived? Wenck, AECOM, and CWMI will retain project files according to corporate policies.
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Matrix

Soil

Analytical Group

PCBs

QAPP Worksheet #12

Measurement Performance Criteria Table

Concentration Low
Level
QC Sample and/or QC Sample Assesses Error
Data Quality Activity Used to Assess for Sampling (S),
Sampling Analytical Indicators Measurement Measurement Analytical (A) or Both
Procedure’ Method/SOP? (DQIs) Performance Criteria Performance (S&A)
Soil and Vegetation |2 Precision-Overall RPD < 50% when PCB detects | Field Duplicates S+A
Sampling SOP for both field duplicate samples
are > 5X the QL
Precision-Lab RPD < 50% when PCB detects | Laboratory Duplicates A
for both field duplicate samples
are > 5X the QL
Accuracy/Bias %Recovery 50% - 150% OPR A
Accuracy/Bias %Recovery within limits Labeled Standards A
specified in Table 6 of method
1668A
Sensitivity <QL EB, FB, MB S+A
Sensitivity 40% at QL Lab Fortified Blank at QL A
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QAPP Worksheet #12

Measurement Performance Criteria Table

Matrix Vegetation
Analytical Group|PCBs
Concentration Low
Level
QC Sample and/or QC Sample Assesses Error
Data Quality Activity Used to Assess for Sampling (S),
Sampling Analytical Indicators Measurement Measurement Analytical (A) or Both
Procedure! Method/SOP? (DQIs) Performance Criteria Performance (S&A)
Soil and Vegetation |2 Precision-Overall RPD < 50% when PCB detects | Field Duplicates S+A
Sampling SOP for both field duplicate samples
are > 5X the QL
Precision-Lab RPD < 50% when PCB detects | Laboratory Duplicates A
for both field duplicate samples
are > 5X the QL
Accuracy/Bias %Recovery 50% - 150% OPR A
Accuracy/Bias %Recovery within limits Labeled Standards A
specified in Table 6 of method
1668A
Sensitivity <QL EB, FB, MB S+A
Sensitivity 40% at QL Lab Fortified Blank at QL A
T:\0742\816 KHF PCB\App E QAPP\Appendix A Worksheets\20090303Appendix A complete document.doc A'7
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QAPP Worksheet #12

Measurement Performance Criteria Table

Matrix Air
Analytical Group|PCBs
Concentration Low
Level
QC Sample and/or QC Sample Assesses Error
Data Quality Activity Used to Assess for Sampling (S),
Sampling Analytical Indicators Measurement Measurement Analytical (A) or Both
Procedure! Method/SOP? (DQIs) Performance Criteria Performance (S&A)
Air Sampling SOP |2 Precision-Overall RPD < 50% when PCB detects | Field Duplicates S+A
for both field duplicate samples
are > 5X the QL
Precision-Lab RPD < 50% when PCB detects | Laboratory Duplicates A
for both field duplicate samples
are > 5X the QL
Accuracy/Bias %Recovery 35% - 135% Surrogate Spike (organics) A
Accuracy/Bias %Recovery 50% - 150% OPR A
Accuracy/Bias %Recovery within limits Labeled Standards A
specified in Table 6 of method
1668A
Sensitivity <QL EB, FB, MB S+A
Sensitivity 40% at QL Lab Fortified Blank at QL A
Reference number from QAPP_Worksheet_#21 (see Section 3.1.2).
*Reference number from QAPP_Worksheet #23 (see Section 3.2).
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QAPP Worksheet #15

Reference Limits and Evaluation Table

Matrix: Soil
Analytical Group: PCB Congeners

Concentration Level: Low

Project Action Project
Limit?! Quantitation limit Analytical Method 1668A
Analyte Congener Number CAS Number (pglg) (pglg)? MDLs (pg/g)
3,3'4,4'-Tetrachlorobiphenyl 77 32598-13-3 34,000 2 2
3,4,'4,5-Tetrachlorobiphenyl 81 70362-50-4 11,000 2 2
2,3,3'4,4'-Pentachlorobiphenyl 105 32598-14-4 110,000 2 2
2,3,4,4' 5-Pentachlorobiphenyl 114 74472-37-0 110,000 2 2
2,3',4,4' 5-Pentachlorobiphenyl 118 31508-00-6 110,000 2 2
2' 3,4,4' 5-Pentachlorobiphenyl 123 65510-44-3 110,000 2 2
3,3',4,4' 5-Pentachlorobiphenyl 126 57465-28-8 34 2 2
2,3,3',4,4' 5-Hexachlorobiphenyl 156 38380-08-4 110,000 2 2
2,3,3'4,4' 5'-Hexachlorobiphenyl 157 69782-90-7 110,000 2 2
2,3',4,4'5,5'-Hexachlorobiphenyl 167 52663-72-6 110,000 2 2
3,3',4,4'5,5'-Hexachlorobiphenyl 169 32774-16-6 110 2 2
2,3,3',4,4' 5,5'-Heptachlorobiphenyl 189 39635-31-9 110,000 2 2

(1) Project Action Limits are the December 2008 USEPA-1X Preliminary Remediation Goals.
(2) MDLs listed in the table above are not corrected for sample weight or % moisture. Sample reporting limits will be corrected for weight and % moisture.
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Matrix: Vegetation

Analytical Group: PCB Congeners

Concentration Level: Low

QAPP Worksheet #15

Reference Limits and Evaluation Table

Project Action Project
Limit?! Quantitation limit Analytical Method 1668A
Analyte Congener Number CAS Number (pglg) (pg/g)? MDLs (pg/g)
3,3'4,4'-Tetrachlorobiphenyl 77 32598-13-3 34,000 2 2
3,4,'4,5-Tetrachlorobiphenyl 81 70362-50-4 11,000 2 2
2,3,3'4,4'-Pentachlorobiphenyl 105 32598-14-4 110,000 2 2
2,3,4,4',5-Pentachlorobiphenyl 114 74472-37-0 110,000 2 2
2,3',4,4' 5-Pentachlorobiphenyl 118 31508-00-6 110,000 2 2
2',3,4,4' 5-Pentachlorobiphenyl 123 65510-44-3 110,000 2 2
3,3',4,4' 5-Pentachlorobiphenyl 126 57465-28-8 34 2 2
2,3,3',4,4' 5-Hexachlorobiphenyl 156 38380-08-4 110,000 2 2
2,3,3'4,4' 5'-Hexachlorobiphenyl 157 69782-90-7 110,000 2 2
2,3',4,4'5,5'-Hexachlorobiphenyl 167 52663-72-6 110,000 2 2
3,3',4,4'5,5'-Hexachlorobiphenyl 169 32774-16-6 110 2 2
2,3,3',4,4' 5,5'-Heptachlorobiphenyl 189 39635-31-9 110,000 2 2

(1) Project Action Limits are the December 2008 USEPA-1X Preliminary Remediation Goals.
(2) MDLs listed in the table above are not corrected for sample weight or % moisture. Sample reporting limits will be corrected for weight and % moisture.
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QAPP Worksheet #15

Reference Limits and Evaluation Table
Matrix: Air

Analytical Group: PCB Congeners

Concentration Level: Low

Project Action Approximate lAnalytical Method 1668A
PCB Congener Limit * Quantitation Limits? MDLs
Analyte Number CAS Number (pg/m®) (pg/m®) (pyffilter)
3,3'4,4'-Tetrachlorobiphenyl 77 32598-13-3 640 0.15 1,000
3,4,4' 5-Tetrachlorobipheny!| 81 70362-50-4 210 0.15 1,000
2,3,3',4,4'-Pentachlorobiphenyl 105 32598-14-4 2,100 0.15 1,000
2,3,4,4',5-Pentachlorobiphenyl 114 74472-37-0 2,100 0.15 1,000
2,3',4,4' 5-Pentachlorobiphenyl 118 31508-00-6 2,100 0.15 1,000
2',3,4,4' 5-Pentachlorobiphenyl 123 65510-44-3 2,100 0.15 1,000
3,3',4,4' 5-Pentachlorobiphenyl 126 57465-28-8 0.64 0.15 1,000
2,3,3',4,4' 5-Hexachlorobiphenyl 156 38380-08-4 2,100 0.15 1,000
2,3,3',4,4' 5'-Hexachlorobiphenyl 157 69782-90-7 2,100 0.15 1,000
2,3',4,4'5,5'-Hexachlorobiphenyl 167 52663-72-6 2,100 0.15 1,000
3,3',4,4' 5,5'-Hexachlorobiphenyl 169 32774-16-6 2.1 0.15 1,000
2,3,3',4,4',5,5'-Heptachlorobiphenyl 189 39635-31-9 2,100 0.15 1,000

(1) Project Action Limits are the December 2008 USEPA-IX Preliminary Remediation Goals.
(2) Estimated to compare to Project Action Levels assuming 6,480 m® of air is sampled per filter each month.
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QAPP Worksheet #16

Project Schedule/Timeline Table

Dates (MM/DD/YY) Anticipated
Anticipated Date(s) | Anticipated Date of Deliverable Due

Activities Organization of Initiation Completion Deliverable Date
Air Sampling (Q1) |Wenck/CWMI January 2009 March 2009 Analytical Results | April 2009
Meteorological Wenck/CWMI January 2009 March 2009 Analytical Results | April 2009
Monitoring
Surficial Soil Wenck March 2009 March 2009 Analytical Results | April 2009
Sampling
“Green” Vegetation |Wenck March 2009 March 2009 Analytical Results | April 2009
Sampling
Risk Assessment Wenck/AECOM May 2009 June 2009 Risk Assessment |June 2009

and Summary
Report

USEPA-IX Review [USEPA-IX June 2009 August 2009 “Coordinated August 2009
of Risk Assessment Approval”
and Release of
“Coordinated
Approval” to CWMI
“dormant” Wenck Summer 2009 Summer 2009 Analytical Results | August 2009
vegetation sampling
Air Sampling (Q2- [Wenck/CWMI April 2009 December 2009 Final Summary  |February 2010
Q4) Report
Meteorological Wenck/CWMI April 2009 December 2009 Final Summary |February 2010
Monitoring (Q2-Q4) Report
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QAPP Worksheet #17
Sampling Design and Rationale

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):
See Workplan and USEPA-IX letter dated December 2, 2008, Appendix A of the Workplan for additional detail.

In general, the air sampling is based on one location being representative of background (UMS-1) and two locations representative of KHF
impacts (MSP & DMS-1) given the predominant wind directions typically flowing from the northwest to southeast. The impact locations were
selected given their proximity to the B-18 landfill which is the only active waste disposal unit at KHF permitted to accept TSCA designated waste.
Meteorological data will also be collected to support the justification of the sampling stations as background and impact.

Surficial soil and vegetation samples are collected in a grid system near the facility property line to represent the bio-accumulated impacts from
current and historic deposition to the buffer zone surrounding KHF. Samples will be collected inside of the facility property line firebreak, closer
to the source of emissions, to avoid access issues and to conservatively estimate emissions in areas where the target pollutants would be expected
to be at a higher concentration. One sample location next to the B-18 landfill was also selected to represent ecological exposures inside the
property line as requested by USEPA-IX. This location will integrate five increments for hillside deposits from air transport and also integrate into
its composite five discrete sample points that will be collected in runoff swales to represent surficial sediments that may concentrate target
pollutants in sedimentation collection areas.

Composite samples will be collected to capture impacts around the entire facility. Given the transport pathway of the target pollutants is wind-
blown dust, the samples collected on the northern half of the facility will represent background while those on the southern end will represent
those affected by facility operations.

Vegetation samples will be collected two times during the year. The first round of vegetation sampling, and the data set used in the risk
assessment, will be during the spring when the vegetation is green. This is assumed to be the conservative data set given that PCB congeners are
water soluble and, if taken up by plant species, would be expected to be at a higher concentration in the green plant tissue. As a measure of
thoroughness and control, a second round of vegetation samples will be collected in the summer when most of the plant species and dried out and
dormant.

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at
what concentration levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken,
and the sampling frequency (including seasonal considerations) [May refer to map or Worksheet #18 for details]:

See Workplan, Workplan Figures, Appendix A of the Workplan, and USEPA-IX letter dated December 2, 2008 for additional detail.
See above for additional detail.

The matrices selected for this study were selected as prescribed by USEPA-IX. However, the overall rational is that the off-site exposure routes
for PCB congeners are inhalation of wind-blown dust in air, feeding on vegetation, and contact exposure to PCB congeners in the wind blown dust
deposited on the plants and surficial soil. Because KHF is located in a very arid region, there is no surface water for exposure along that pathway.
Also, since any wind blown PCB congeners would not be expected to reach groundwater, this matrix was eliminated from the study as well.
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QAPP Worksheet #18

Sampling Locations and Methods/SOP Requirements Table

+/-5 degrees

Sampling Location/ID Depth Number of Samples (Identify Sampling SOP Rationale for
Number Matrix (units) Analytical Group Concentration Level Field Duplicates) Reference Sampling Location
See Section 3.0, 3.2, and | Soil Surface |Dioxin-Like PCB |Low 8 Composites (80 Increments, 10 | Workplan See Work Plan
Fig 4 of Work Plan 0-2 Congeners Increments/Composite)* Appendix G | Section 3.2
inches 16 Field Composite Duplicates®

1 Laboratory Duplicate®

1 Matrix Spike®

1 Matrix Spike Duplicate®
See Appendix G of the | Water NA Dioxin-Like PCB |Low 4 Rinsate Blanks® Workplan See Workplan
Workplan Congeners Appendix G | Appendix G
See Section 3.0, 3.2, 3.3, | Vegetation NA Dioxin-Like PCB |Low 8 Composites Workplan See Work Plan
and Fig 4 of Work Plan Congeners 1 Laboratory Duplicate® Appendix G | Section 3.2 and

1 Matrix Spike® 3.3

1 Matrix Spike Duplicate®
See Section 3.0, 3.1 and [ Ambient Air NA Dioxin-Like PCB |Low 12 x 1 Month Samples at Each of | Workplan See Work Plan
Fig 3 of Work Plan Congeners Three Locations Appendix F | Section 3.1

1 Collocated Sample®

4 Duplicates®
See Section 3.0, 3.1, 3.4, | Meteorology NA Meteorology Wind Speed Continuous Mfg. Workplan Section
and Fig 3 of Work Plan Wind Speed and | +/- 0.6 mph Information |3.4

Direction Wind Direction KHF

1 — Each composite sample will consist of 10 increments, which means that 80 soil/vegetation samples will be collected in the field. All increments will be composited at the laboratory in order
to reduce handling of samples in the field.

2 — USEPA-IX will collect a field composite of each of the soil samples for independent analysis. Each field composite will consist of the same 10 increments from the respective areas that the
laboratory will composite with the only exception that they will be composited in the field. Wenck will collect a duplicate of the USEPA field composites to put on hold at the laboratory.

3 — Since the sample increments will be composited in the laboratory, these samples will not be collected separately in the field. The lab will run these analyses from the composited samples.
More than enough material will be available for these analyses.

4 — One rinsate sample will be collected each day of sampling (anticipate 2 days) from each sample team for a total of 4 (2 soil/2 vegetation). One rinsate blank will be analyzed for each
sampling matrix and the second sample will be held for additional confirmation in the event of detected contamination.

5 — A fourth “collocated” sample will be collected during one month of the first five months of sampling to determine if impact sample locations are optimally sited. Once results are received,

the impact sampling locations will be reviewed.

6 — Four duplicates will be collected (approximately 1 per quarter) to maintain a duplicate rate of 10% (4 duplicates for 36 month-long samples).
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QAPP Worksheet #19

Analytical SOP Requirements Table

Preservation
Requirements

(for rinsate)

Congeners

amber?

Analytical and Containers (chemical, Maximum Holding
Concentration | Preparation Method/SOP Sample (number, size, and | temperature, light | Time (preparation/
Matrix Analytical Group Level Reference! Volume type) protected) analysis)
Surficial Soil | Dioxin-Like PCB Low Method 1668A 10g 1 4-0z2 glass | Ice, <6° C until 365/45
Congeners jar, amber® lab receipt
<-10° C at lab
Vegetation | Dioxin-Like PCB Low Method 1668A 109 1 500-mL? Ice, <6° C until 365/45
Congeners glass jar, lab receipt
amber? <-10° C at lab
Ambient Air | Dioxin-Like PCB Low Method 1668A 6,480 m> | Quartz filter Ice, <4 °C Extraction
Congeners +/- 10% | and PUF/XAD within 7 days
Cartridge Analysis
within 40 days
of extraction
Water Dioxin-Like PCB Low Method 1668A 1L | 11-Lglass jar, Ice, <6° C 365/45

1 - Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
2 — As provided by the laboratory
3 - Clear glass is acceptable if sample is protected from light
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QAPP Worksheet #20

Field Quality Control Sample Summary Table

No. of No. of
Analytical and Discrete samples at | No. of Total
Analytical | Concentration | Preparation SOP Sampling Each Composite | No. of Travel | No. of Field | No. of Equip. Total No. of
z Matrix Group Level Reference’ Locations® Location Samples Blanks Duplicates Blanks Samples to Lab*
m Soil Dioxin-like Low Method 1668A 80 1 8 NA 16m0e? 1 89 (80
PCB increments, 8
Congeners field composite
duplicates, 1
equip blank)
egetation | Dioxin-like Low Method 1668A 80 1 8 NA 0 1 81
“green” PCB
Congeners
n egetation | Dioxin-like Low Method 1668A 80 1 8 NA 0 1 81
‘dormant” PCB
Congeners
> Air Dioxin-like Low Method 1668A 3 12 NA 12 4 NA 52
PCB
- Congeners
Air Dioxin-like Low Method 1668A 1 1 NA NA NA NA 1
O Er
u Bldg Congeners
ater®** | Dioxin-like Low Method 1668A 4 1 NA NA NA NA 4
- 4 PCB
Congeners

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

2If samples will be collected at different depths at the same location, count each discrete sampling depth as a separate sampling location or station.
*Two field composites will be collected from each area. One will be sent from USEPA-IX to an independent lab and one will be held by Wenck.
“The lab will composite the samples. Duplicates will be taken from the composite samples at the lab.

>This sample is the one-month collocated sample that will be collected near the administration building to correlate to the MSP location.

®The water sample will be a rinsate blank. ***NO ground or surface water is being sampled.***

US EP
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QAPP Worksheet #21

Project Sampling SOP References Table

Modified for
Reference Originating Equipment Project Work?
Number | Title, Revision Date and/or Number Organization Type (Y/N) Comments

NA Air Sampling SOP Wenck Associates TE-1000 Hi- Y

(Appendix F in Workplan) Volume PUF

samplers

NA Soil and Vegetation Sampling SOP Wenck Associates Misc hand tools Y

(Appendix G in Workplan)
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QAPP Worksheet #22

Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field Equipment | Calibration Maintenance Testing Inspection | Frequency Acceptance Corrective | Responsible SOP
Activity Activity Activity Activity Criteria Action Person Reference’
TE-1000 PUF Multi-point Motor Motor seals, | Monthly Slope Recalibrate | Rob Fadden/ Workplan
Samplers calibrations replacement gaskets, other +/- 0.990 and/or Steve Appendix F
mechanical perform Holshouser
parts maintenance
TE-1000 PUF Single-point Motor seals, |Weekly Flow Recalibrate | Rob Fadden/ Workplan
Samplers calibration gaskets, other +/- 10% and/or Steve Appendix F
checks mechanical perform Holshouser
parts maintenance
TE-1000 PUF Performance Systems Annually Audit points +/- Flag Mike Workplan
Samplers Audit Audit 10% affected data | Shoemaker Appendix F
Meteorological Various Various Performance Debris, Quarterly Wind Speed Recalibrate [ AMEC Mfg
Station Calibration Audit connections, +/- 0.6 mph and/or Geomatrix information
Methods as other Wind Direction perform KHF
listed in mechanical +/-5 degrees maintenance
Semiannual parts Temp +/-0.4°F
Calibration Barometric
Reports Pressure +/-2 mb

Precipitation +/-
3% of input

ISpecify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21).
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QAPP Worksheet #23

Analytical SOP References Table

Reference Title, Revision Date, and/or Definitive or Organization
Number Number DisplayText] Analytical Group Instrument Performing Analysis | Modified for Project Work?

1 PCB Preparation for Analysis | Definitive PCBs Extract Apparatus | Test America N
by HRGC/HRMS [Method
1668A]

5/23/08

SOP No. WS-IDP-0013, Rev.
1

2 PCB Analysis by Definitive PCBs HRGC/HRMS Test America N
HRGC/HRMS [Method
1668A]

5/23/08

SOP No. WS-ID-0013, Rev. 3

3 SOP SAC-QA-0004 Definitive General Auto-pipettes Test America N
Maintenance and Calibration
Check of Fixed and Adjustable
Volume Autopipettors,
Autodispensers and
Volumetric Containers,
10/15/08, Revision 4

4 SOP SAC QA-0041, Definitive General Balance Test America N
Calibration and Calibration
Check of Balances, 01/05/09,
Revision 6 Maintenance and
Calibration Check of Fixed
and Adjustable VVolume
Autopipettors, Autodispensers
and Volumetric Containers,
10/15/08, Revision 4

5 SOP WS-0P-0013, Definitive General Drying Oven Test America N
Determination of Percent
Moisture, 11/15/2008,
Revision 4
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QAPP Worksheet #24

Analytical Instrument Calibration Table

Calibration Frequency of Corrective Action | Person Responsible
Instrument Procedure Calibration Acceptance Criteria (CA) for CA SOP Reference'
HRGC/HRMS Tune (PFK) Once per 12 hours, | Resolving power > |1) Retune Analyst WS-1D-0013
prior to sample 10,000 at m/z instrument.
analysis. 304.9824 +/- 5ppm | 2) Reanalyze PFK
of expected mass
HRGC/HRMS Multipoint Initially and as Int. Std < 40% RSD | 1) Evaluate system | Analyst WS-1D-0013
Calibration required Natives < 20% RSD | 2) Recalibrate
(5points, ICAL) lon Rations within
Table 9 limits, and
S/IN>10
HRGC/HRMS Daily Continuing Once per 12 hours, | Int. Std <50% RSD | 1) Evaluate system | Analyst WS-1D-0013
Calibration Standard | prior to sample Natives < 30% RSD | 2) Reanalyze CCV
(Ccv) analysis lon Rations within 3) Recalibration
Table 9 limits, and | (ICAL) as necessary
S/IN>10

Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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QAPP Worksheet #25

Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Inspection Acceptance Corrective Responsible
Equipment Activity Testing Activity Activity Frequency Criteria Action Person SOP Reference’
Parameter Physical Physical Initially, Correct Reset if Analyst WS-ID-0013
HRGC/HRMS | Setup Check Check prior to daily |Parameters |incorrect
use
HRGC/HRMS | Tune Check |Instrument |Conformance | Initially, Compliance |Correctthe |Analyst WS-I1D-0013
Performance |to instrument |prior to daily |to ion problem then
tuning use abundance |repeat the
criteria tune check

Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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QAPP Worksheet #26

Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Wenck and CWMI Field Staff

Sample Packaging (Personnel/Organization): Wenck and CWMI Field Staff

Coordination of Shipment (Personnel/Organization): Wenck and CWMI Field Staff

Type of Shipment/Carrier: FEDEX

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Assigned laboratory personnel (See Worksheet 30 for laboratories providing analytical services)

Sample Custody and Storage (Personnel/Organization): Assigned laboratory personnel (See Worksheet 30 for laboratories providing analytical services)

Sample Preparation (Personnel/Organization): Assigned laboratory personnel (See Worksheet 30 for laboratories providing analytical services)

Sample Determinative Analysis (Personnel/Organization): Assigned laboratory personnel (See Worksheet 30 for laboratories providing analytical services)

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection):7days for air if not extracted/40 days for air if extracted/365 days for soil and vegetation

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Sample extraction and digestion holding times are summarized in Worksheet 19.

Biological Sample Storage (No. of days from sample collection): NA

SAMPLE DISPOSAL

Personnel/Organization: Assigned laboratory personnel (See Worksheet 30 for laboratories providing analytical services)

Number of Days from Analysis: 365
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QAPP Worksheet #27

Sample Custody Requirements

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples are collected in the field at KHF, labeled, sealed, packaged in a cooler, and shipped to the laboratory. Chain-of-custody
forms are originated at this step and follow the samples to the laboratory.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):

The laboratory has a sample custodian who accepts custody of the samples and verifies that the information on the sample labels
matches the information on the COC. The sample custodian will document any discrepancies, document sample condition upon
receipt at the laboratory and will sign and date all appropriate receiving documents. The laboratory has an SOP (WS-QA-0003)
which details the procedures used to document sample receipt and custody within the laboratory.

Sample Identification Procedures:
See Workplan Appendix F for the air sample naming procedure and Appendix G for soil and vegetation.

Chain-of-custody Procedures:

See above.
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QAPP Worksheet #29

Project Documents and Records Table

Sample Collection
Documents and Records

On-site Analysis Documents
and Records

Off-site Analysis Documents
and Records

Data Assessment Documents
and Records

Other

Field Sampling
Notebooks

Plant tissue sampling
field data sheets

Field maps w/mark-ups
as needed

Electronic GPS files
Photographs

Field Chain of Custody
forms

Shipping bills

PUF sampling calibration
and sampling data sheets.
Maintenance and
calibration logbooks

QA management reports
(see Worksheet #33)

PUF sampling calibration
and sampling data sheets.
Maintenance and
calibration logbooks
Meteorological data

Congener Study
Workplan

Chain of Custody Forms

Electronic and paper
analytical reports

Internal laboratory
records (chromatograms,
method notes etc.)

Laboratory instrument
maintenance, testing,
inspection and
calibration, records (see
WK. 23-25)

Completed Chain of
custody

Congener Study
Workplan

Chain of Custody Forms

Audit reports and
Manufacturer
Specifications for
Meteorological and PUF
sampling equipment

Data validation reports
(see Worksheets #34 and
#35)

Risk Assessment Report

Final Project Summary
Report
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QAPP Worksheet #30

Analytical Services Table

(916) 374-3484

Laboratory/Organization Laborato??/cgl;ganization
Sample Data Package (Name and Address, (Name and Address,
Analytical Concentration Locations/ID Turnaround Contact Person and Contact Person and
Matrix Group Level Numbers Analytical SOP Time Telephone Number) Telephone Number)
Soil and Dioxin-Like | Low Assigned in |WS-ID-0013 |1 month from | TestAmerica
Vegetation |[PCB field receipt 880 Riverside
Congeners Parkway
West Sacramento,
CA 95616
Karen Dahl
(916) 374-3484
Air Dioxin-Like | Low Assigned in |WS-1D-0013 |1 month from |TestAmerica
PCB field receipt 880 Riverside
Congeners Parkway
West Sacramento,
CA 95616
Karen Dahl
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QAPP Worksheet #33

QA Management Reports Table

Frequency (daily, weekly
monthly, quarterly, annually,

Person(s) Responsible for
Report Preparation (Title and

Report Recipient(s) (Title
and Organizational

Type of Report etc.) Projected Delivery Date(s) | Organizational Affiliation) Affiliation)
Field Soil and Vegetation | Once per sampling round | Two weeks following Daniel V. Sola Haley Hudson
QC Report sampling Field QA Manager Project Manager

Wenck Associates, Inc.

Wenck Associates, Inc.

Field Air Sampling
Report

Once per sampling round

Two weeks following
sampling

Haley Hudson
Project Manager
Wenck Associates, Inc.

Haley Hudson
Project Manager
Wenck Associates, Inc.

Data Validation Report | One per sampling round |30 days following receipt Mark Kromis Haley Hudson
of laboratory data package| Data Validation Manager Project Manager
AECOM Wenck Associates, Inc.
Meteorological Audit Quarterly One month after audit | AMEC Geomatrix, Inc. Paul Turek
Report Project Manager
Chemical Waste
Management, Inc.
Air Sampling Annually One month after audit Michael Shoemaker Haley Hudson
Performance and Systems Project Engineer Project Manager
Audit Wenck Associates, Inc. | Wenck Associates, Inc.
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QAPP Worksheet #34

Verification (Step I) Process Table

Verification Input

Description

Internal/
External

Responsible for Verification (Name,
Organization)

Work Plan and QAPP

Evidence of required approval of QAPP will be verified by ensuring that the
appropriate personnel have signed off on this page

Internal

Dan Sola, Wenck

Field Reports

Field reports will be verified with field log books to ensure correct rporting of
information. Review will be conducted with completion of each report.

Internal

Dan Sola, Wenck

Chain-of-Custody

Chain-of-custody forms will be reviewed internally upon their completion and
verified against the packed sample coolers they represent. When everything is
verified, the shipper's signature on the chain-of-custody form will be initialed by
the reviewer, a copy of the form will be retained in the site file and the original
and remaining copies will be taped inside the cooler for shipment.

Internal

Dan Sola, Wenck

Analytical data package

All analytical data generated by the laboratory will be extensively reviewed prior
to report generation, to assure the validity of the reported data. This internal data
review process will consist of data generation, reduction and a minimum of three
levels of data review*. Each step of this review process involves evaluation of
data quality based on both results of the QC data and the professional judgment
of those conducting the review. This application of technical knowledge and
experience to the evaluation of data is essential in ensuring that data of known
quality are generated consistently. The laboratory shall complete the
appropriated form documenting the organization and complete contents of each
data package.

Internal

Karen Dahl, Test America

QC summary report

A summary of all QC samples results will be verified for completeness upon
receipt of data packages from the laboratory. The results will also be verified for
measurement performance criteria.

External

Mark Kromis, AECOM
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* Level 1, Technical Data Review
Each laboratory analyst will review all of his/her work. The review at a minimum will include the following:

sample preparation information is correct and complete

analysis information is correct and complete

the appropriate SOPs have been followed

analytical results are correct and complete

QC samples are within established control limits

special sample preparation and analytical requirements have been met

documentation is complete (any abnormalities have been documented and forms complete, holding times documented, etc.)

Level 1 data review will be documented, signed, and dated by the reviewer.
Level 2, Technical Review

The Level 2 review will be performed by a supervisor, data review specialist, or a qualified peer whose function is to provide an independent review of the data package. This
review will be conducted according to established procedures as follows:

o all appropriate laboratory SOPs have been followed

calibration data are scientifically sound, appropriate to the method, and completely documented

QC samples are within established guidelines

qualitative identification of sample components is correct

quantitative results are correct

documentation is complete and accurate (any anomalies have been documented and forms completed, etc.)
the data are ready for incorporation into the final report

Level 2 review will be structured so all calibration data and QC sample results are reviewed and all of the analytical results of the samples are checked back to the sample
preparation and analytical bench sheets. All errors and corrections noted will be documented. Level 2 data review will also be documented, signed, and dated by the reviewer.

Level 3, Administrative Data Review
Level 3 review is performed by the QA Manager or the program administrator at the laboratory. This review will provide a total overview of the data package to ensure its

consistency and compliance with project objectives and that the data package is complete and ready for data archive. All errors noted will be corrected and documented. Level 3
data review will also be documented, signed, and dated by the reviewer.
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QAPP Worksheet #35

Validation (Steps Ila and I1b) Process Table

Responsible for Validation (Name,
Step lla/llb Validation Input Description Organization)

I'la Sampling Records support implementation of the SOP for soil and vegetation sampling. Dan Sola, Wenck
I'la Sampling Records support implementation of the SOP for air sampling. Haley Hudson, Wenck
I'la Methods Records support implementation of the SOPs for analysis. Mark Kromis, AECOM
I'la Chain-of-custody Examine traceability of data from sample collection to generation of sample receipt. | Dan Sola/Haley Hudson Wenck
I'lb Deviations Determine impacts of any deviations from methods Project Team
I'lb Project Quantitation PQL achieved as outlined in the QAPP and that the laboratory successfully analyzed | Mark Kromis, AECOM

Limit a standard at the QL.
I'l'b Field and Lab Data and | A summary of all QC samples and results will be verified for measurement Mark Kromis, AECOM

QC performance criteria and completeness. Any deviations noted will be discussed in the

data validation report.
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QAPP Worksheet #36

Validation (Steps Ila and I1b) Summary Table

Data Validator (title
and organizationa
Step lla/llb Matrix Analytical Group Concentration Level Validation Criteria affiliation)

Ila Soil PCBs Low Method 1668A, SOPs Mark Kromis, AECOM
I'lb Soil PCBs Low See text below Mark Kromis, AECOM
I'la Vegetation PCBs Low Method 1668A, SOPs Mark Kromis, AECOM
I'lb Vegetation PCBs Low See text below Mark Kromis, AECOM
Ila Alir PCBs Low Method 1668a, SOPs Mark Kromis, AECOM
I'lb Alir PCBs Low See text below Mark Kromis, AECOM

The guidelines specified in the following documents may be used as applicable when performing the data validation process:

o EPA Region Il Interim Guidelines for the Validation of Data Generated Using Method 1668 PCB Congener Data; April 2004

e Routine Validation of Chlorinated Biphenyl Congener Analytical Data (EPA Method 1668A; Los Alamos National Laboratory, SOP-5170, July 1,
2008

The lon-Abundance Ratio Acceptance Ranges listed Table 8 of Method 1668A will be utilized with the exception of the following:

e lon ratios used for the pentachlorobiphenyl’s will be 0.61 with a range of 0.52 - 0.70

e lon ratios used for the decachlorobiphenyl’s will be 0.70 with a range of 0.59 - 0.81.
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QAPP Worksheet #37

Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer
algorithms that will be used:

Usability will be determined in the Risk Assessment process. Validated data will be reviewed by the risk assessment team who will specifically
determine the usability of the data to support the calculations and statistical analysis needed to complete the work. Ultimately, the USEPA-IX
staff will review the data and calculations and provide concurrence that the data are useable to support the assessments.

Describe the evaluative procedures used to assess overall measurement error associated with the project:

Overall error will be addressed in the Risk Assessment process.

Identify the personnel responsible for performing the usability assessment:

Susan Provenzano, Steve Dillard, and Mark Kromis of AECOM.

Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented
so that they identify trends, relationships (correlations), and anomalies:

Risk Assessment report and associated documentation.
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DATA REDUCTION, VERIFICATION, AND REPORTING

This section presents the methods for data validation, documentation, and report format. All analytical
data generated by the laboratory will be extensively reviewed prior to report generation, to assure the
validity of the reported data. This internal data review process will consist of data generation, reduction,
and a minimum of three levels of data review. Each step of this review process involves evaluation of
data quality based on both results of the QC data and the professional judgment of those conducting the
review. This application of technical knowledge and experience to the evaluation of data is essential in
ensuring that data of known quality are generated consistently. In each stage, the review process will be
documented, signed, and dated by the reviewer.

The laboratory analyst performing the tests shall review 100 percent of the data and has the prime
responsibility for data correctness and completeness. After the analyst’s review has been completed, 100
percent of the data shall be reviewed independently by the laboratory supervisor of the respective
analytical section using the same criteria or in accordance with the laboratory SOP for data review. All
corrective action reports pertaining to the data package shall be reviewed, and if corrective actions were
ineffective, appropriate qualifier flags shall be applied to the data by the supervisor or the senior analyst.

After the first and second level of laboratory data reviews have been performed, “Result” data qualifiers
shall be added by the laboratory supervisor of the respective analytical section or in accordance with the
laboratory SOP.

Case narratives shall be added to the first page of the report certificates to explain any nonconformance or
other issues. The “Result” data qualifiers and their definitions are shown in Table 1.

Each section supervisor shall submit the data to the QA manager or the program administrator who is
responsible for combining all the laboratory data into a package to be submitted to Wenck Associates.
The QA manager or the program administrator performs a verification of the quality of the entire data
package after it has been assembled and prepares a case narrative for the package. The verification
includes confirmation of the quality of the submitted data from various sections, evaluating the corrective
action reports, and assigning the final data flag where necessary.

DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS
Level 1, Technical Data Review

Each laboratory analyst will review all of his/her work. The review at a minimum will include the
following:
e sample preparation information is correct and complete
analysis information is correct and complete
the appropriate Standard Operating Procedures (SOPs) have been followed
analytical results are correct and complete
QC samples are within established control limits
special sample preparation and analytical requirements have been met
documentation is complete (any abnormalities have been documented and forms complete, holding
times documented, etc.)

Level 1 data review will be documented, signed, and dated by the reviewer or documented in accordance
with the laboratory SOP.

T:\0742\816 KHF PCB\App E QAPP\Appendix B data validation\App B - Data Reduction.doc

B-1



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Level 2, Technical Review

The Level 2 review will be performed by a supervisor, data review specialist, or a qualified peer whose
function is to provide an independent review of the data package. This review will be conducted
according to established procedures as follows:

o all appropriate laboratory SOPs have been followed
calibration data are scientifically sound, appropriate to the method, and completely documented
QC samples are within established guidelines
qualitative identification of sample components is correct
quantitative results are correct
documentation is complete and accurate (any anomalies have been documented and forms
completed, etc.), and
o the data are ready for incorporation into the final report

Level 2 review will be structured so all calibration data and QC sample results are reviewed and all of the
analytical results of the samples are checked back to the sample preparation and analytical bench sheets.
All errors and corrections noted will be documented. Level 2 data review will also be documented,
signed, and dated by the reviewer or documented in accordance with the laboratory SOP.

Level 3, Administrative Data Review

Level 3 review is performed by the QA Officer or the program administrator at the laboratory. This
review will provide a total overview of the data package to ensure its consistency and compliance with
project objectives and that the data package is complete and ready for data archive. All errors noted will
be corrected and documented. Level 3 data review will also be documented, signed, and dated by the
reviewer or documented in accordance with the laboratory SOP.

Laboratory Data Reports

Definitive data are generated using rigorous analytical methods, such as approved USEPA reference
methods. Data are analyte-specific, with confirmation of analyte identification and concentration.
Methods produce tangible raw data in the form of printouts or computer-generated electronic files.
Laboratory reports will be required to contain a results summary for each sample. The full data package
is due to Wenck no later than 30 days after the validated time of sample receipt. Validated time of sample
receipt starts when the laboratory sample receipt is logged on the sample COC.

The full data package will consist of the analytical results being reported in Electronic Data Deliverable
(EDD) Excel format or equivalent. In addition to the EDD, the full data package deliverable will include at
a minimum the following QA/QC information in CLP or CLP like deliverable forms:
e Sample results summary
Cross reference sample ID (laboratory/client)
Sample holding times
Detection limits and qualifiers
Internal and external chain of custody documentation
Initial and continuing calibration data
Method blanks (instrument, extraction, etc.)
Surrogate spike data with control limits
Labeled compounds with control limits
Laboratory Control Sample with control limits
Internal standard area count and retention time
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GC/HRMS performance sample with control criteria

lon abundance ratios for PCB Congeners

Second column confirmation data when required by method

Raw data

A case narrative to include cleanup and dilution procedures, interference’s encountered, and if any
regional QC criteria is not met a discussion of when and why regional QC criteria was not met

TABLE 1 RESULT DATA QUALIFIERS

Qualifier | Description

J analyte present at concentration greater than the MDL (or EDL) but less than the RL

ND Non detect

analyte present in blank at greater than reporting limit (lower calibration point)

analyte meets all criteria except for ion ratio

coelutes with other isomer(s)

reporting limit raised due to interferences

analyte concentration exceeds upper calibration limit

O Mmoo O 0 |W

The data are unusable due to deficiencies in the ability to analyze the sample and meet
QC criteria.
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Table 2 below details the general guidelines for applying these data qualifiers.

TABLE 2 FLAGGING CONVENTIONS
QC Criteria Laboratory Flag Validator Flag Validator Flag
Requirement Reason Description
Holding time >]1 and < 2 times the | Comment in narrative | J detected results, 1A
applicable holding UJ non-detects
time requirement
> 2 times the J detected results,
applicable holding R non-detects 1B
time requirement
OPR %R < 10% A=recovery outside J detected results, 2A
limit R non-detects
J detected results, 2B
%R > 10% and UJ non-detects
<LCL
J detected results,
%R >UCL A=recovery outside Non-detects N/A 2C
limit
The OPR sample
documentation is R detected results, 2D
missing, Data may R non-detects
not be acceptable for
use
If recoveries of more J detected results,
than half of the UJ non-detects 2E
compounds in the
OPR analysis exceed
the acceptance range,
both above and
below
Clean-up %R outside the CL *in report and narrate | J detected results, -
Standard Of 30% - 135% (GN] non_detects
Surrogate %R outside the CL *in report and narrate | J detected results, -
compounds of 30% - 135% UJ non-detects
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TABLE 2 FLAGGING CONVENTIONS (CONTINUED)
QC Criteria Laboratory Flag Validator Flag Validator Flag
Requirement Reason Description
Method blank Sample result is B U detected results, 3A
(MB) < 5 times the Non-detects N/A
concentration of the
related analyte in the
MB
sample result is B J detected results, 3B
. Non-detects N/A
> 5 times the
concentration of the
related analyte in the
MB
3C
Detected results N/A
Sample result is U Non-detects
< 5 times the
concentration of the
related analyte in the
rinsate blank or
equipment blank
3D
. R detected results,
Reqwreq MB R non-detects
information is
missing. Data may
not be acceptable
: ; Sample result > 5x N/A J detected results
Field duplicate 4
and co-IcF))cated RLs and RPD > CL
samples (CL= <50%)
Laboratory Matrix duplicates > | P= precision outside | J for all positive results 4
duplicates 5x RL and RPD limit
outside CL
Sample Sample temperature | o ment in narrative | J detected results, 5
preservation / gregtér than CL (CL UJ non-detects
collection <4°C)
Sample storage | Sample temperature | comment in narrative | J detected results, 6

(as specified by
the method)

greater than CL (CI
<-10°C

UJ non-detects
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TABLE 2

FLAGGING CONVENTIONS (CONTINUED)

QC Requirement

Criteria

Laboratory Flag

Validator Flag

Validator Flag
Reason Description

Initial five point | Sample results were not J detected results J detected results, 7A
calibration analyzed with a valid 5- UJ non-detects
(HRGC/HRMS point calibration curve
methods) and/or a standard at the
reporting limit
Sample results were
analyzed with an initial J detected results
calibration curve that UJor R non—detel:ts 7B
exceeded the %RSD
criteria and/or the
associated multipoint
calibration correlation
coefficient is <0.995
Calibration The affected analytes did | Comment in narrative N detected results, 8A
verification not meet the ion abundance Non-detects N/A
HRGC/HRMS ratl.os crlterla in the initial
Enethods) calibration and /or CCV
The ICV and/or CCV were J or R detected results,
recovered outside method UJ or R non-detects 8B
limits
The ICV and/or CCV were J detected results,
not analyzed at the UJ non-detects
appropriate frequency,
8C
Required calibration
information is missing or R detected results,
samples were analyzed on R non-detects
an expired calibration
8D
Retention time Retention time criteria J detected results R detected results, 9A
were not met R non-detects
Required retention time R detected results,
documentation is missing. R non-detects 9B

Data may not be acceptable
for use
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TABLE 2 FLAGGING CONVENTIONS (CONTINUED)

QC Requirement | Criteria Laboratory Flag Validator Flag Validator Flag
Reason Description
Labeled Labeled compound %R > *in report J detected results, 10A
compound UCL Non-detects N/A
J detected results, 10B
Labeled compound %R > _ UJ non-detects
10% but < LCL *in report
|
Labeled compound %R < JRdetec;ec: retsu 5, 10C
. non-detects
10% *in report

Required labeled
compound information is R detected results,
missing, Data may not be R non-detects 10D
acceptable for use

Mass Instrument performance Comment in narrative R detected results, 11A
spectrometer sample did not pass method R non-detects

performance acceptance criteria

sample

Required instrument R detected results, 11B
performance sample R non-detects
information is missing

Criteria for Identification in

Compound . Q CNDJE Jor EMPC 12A
were not met R non-detects
IS ion abundance ratio Q N detected results,

outside +15% ratio
R non-detects 12B

Notes:

UCL — Upper Control Limit

LCL - Lower Control Limit

CL - Control Limit

LCS - Laboratory Control Sample
ms — matrix spike

QC - Quality Control

RL — Reporting Limit
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Validator Flag Reason Description

1A.

The extraction/analytical holding time was exceeded by less than 2x the published method for
holding times. There are no demonstrated maximum holding times associated with the PCBs in
EPA Method 1668A, aqueous, solid, semi-solid, tissues, or other sample matrices. If stored in the
dark at 0-4°C and preserved as given above (if required), aqueous samples may be stored for up to
one year. Similarly, if stored in the dark at <-10°C, solid semi-solid, multi-phase, and tissue
samples may be stored for up to one year. Store sample extracts in the dark at <-10°C until
analyzed. If stored in the dark at <-10°C, sample extracts may be stored for up to one year.

2A.

The Ongoing Precision Recovery (OPR) percent recovery was less than 10%.0PR is a method
blank spiked with known quantities of analytes. The OPR is analyzed exactly like a sample. Its
purpose is to assure that the results produced by the laboratory remain within the limits specified
in this EPA Method for precision and recovery. OPR must be established for every batch of
samples extracted and analyzed and must meet the recovery and %RSD limits listed in
Attachment 5. If the OPR criteria are not met and reanalysis was not performed, the laboratory
performance and method accuracy are in question:

1. If the OPR recovery is <10% qualify all detects as J and all associated non-detects as ‘R”.

2. If recoveries of more than half of the compounds in the OPR analysis are below 10%, qualify
all associated defects as J and all associated non-detects as “R”.

(NOTE: If recoveries for more than half of the compounds in the OPR analysis are
below the acceptance range, the laboratory has not shown that it can actually meet
program required detection limits.)

2B.

The OPR sample percent recovery was < the Lower Acceptance Limit (LAL) but >10%. If the
OPR recovery is < the LAL, qualify all associated detects as “J” and all associated non-detects as
“UJ” if the recovery is >10%.

2C.

The OPR sample percent recovery was < the Lower Acceptance Limit (LAL) but >10%. If the
OPR recovery is < the LAL, qualify all associated detects as “J” and all associated non-detects as
“UJ” if the recovery is >10%.

2D.
The OPR sample documentation is missing. Data may not be acceptable for use.
Contact the laboratory regarding missing information.

2E.
Recoveries of more than half of the compounds in the OPR analysis exceed the
acceptance range, both above and below.

3A.

The sample result is <5 times the concentration of the related analyte in the method
blank, which indicates the reported detection is considered indistinguishable from
contamination in the blank.
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3B.
The affected analytes are considered estimated and biased high because this analyte
was identified in the method blank but was >5x.

3C.

The sample result is <56x the concentration of the related analyte in the rinsate blank and
equipment blank, which indicates the reported detection is considered indistinguishable from
contamination in the blank.

3D.
The required blank documentation is missing. Data may not be acceptable for use.
Contact the laboratory regarding missing information.

4. Duplicate
5. Sample preservation/collection
6. Sample Storage (as specified by method)

7A.
The affected results were not analyzed with a valid 5-point calibration curve and/or a
standard at the reporting limit.

7B.

Isotope dilution shall be used for calibration of the toxics and beginning and ending

level of chlorination (LOC) chlorinated biphenyls (CBs). A 5- or 6-point calibration is
prepared for each native congener. The RRF %RSD for all native toxins/LOC CBs must

be <20% for those analytes analyzed by isotope dilution or 35% for those analytes analyzed by
the internal standard method. If a linear curve is used for initial calibration, the r2 of the curve
must be >0.99.

1. If the %RSD for any target compound is >20% but <40%, qualify all associated
detects as “J” and, if any other calibration criteria have been exceeded for that
compound, qualify all associated non-detects as ‘UJ”.

2. If the %RSD for any target compound is >40% but <60%, qualify all associated
detects as “J” and all associated non-detects as ‘UJ”.

3. If the %RSD for any target compound is >60%, qualify all associated detects as “J”
and all associated non-detects as “R”.
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4. If the r2 for any target compound is <0.99 but >0.90, qualify all associated detects
as “J” and , if any other calibration criteria have been exceeded for that compound,
qualify all associated non-detects as “UJ”.

5. If the r2 for any target compound is <0.90 but >0.80, qualify all associated detects
as “J” and all associated non-detects as “UJ".

6. If the r2 for any target compound is <0.80, qualify all associated detects as “J” and
all associated non-detects as “R”.

8A.

The affected analytes did not meet the ion abundance ratios criteria in the initial calibration
and/or CCV. Calibration using internal standards is used for determination of native CBs for
which a labeled compound is not available. For these CBs, calibration is performed at a single
point. Compounds should be quantitated using the appropriate reference internal standard listed in
Table 1 of method 1668A. lon abundance ratios must meet the criteria as stated in Table 8 of
method 1668A, Theoretical lon Abundance Ratios and QC Limits, of this procedure, or must be
within 15% of the theoretical ratio of the ion monitored. If the ion abundance criteria are not met,
qualify all detected results for that analyte as “R”.

8B.

The ICV and/or CCV were recovered outside the method limits (see Table 6 in method 1668A).
At the beginning of each 12-hour period during which analysis is performed, calibration is
verified for all native CBs and labeled compounds. The ion abundance ratios for all CBs must be
within the limits as stated in the method, and all compounds must meet the calibration verification
recovery limits listed as stated in the method, QA Acceptance Criteria for CBs in Calibration
Verification, Initial Precision and Recovery, OPR, and Samples for EPA Method 1668A.

RRTs of native CBs and labeled compounds in the calibration verification must be within +0.5%
of the mean RRT determined from the initial calibration or most recent calibration verification
standard. The diluted combined 209 congener solution must be analyzed as a final step in the
calibration verification and must meet the minimum analysis and resolution specifications of the
method.

If the ion abundance ratio for any calibration verification compound is outside of the

method limits, qualify all associated detects as J and all associated non-detects as “UJ".

If the verification limits are not met for any calibration verification compound and the

recovery is above the verification limits, qualify all associated detects as “J”. If the verification
limits are not met for any calibration verification compound and the recovery is below the
verification limits, qualify all associated detects as “J” and all associated non-detects as “UJ” if
the recovery is >10% and as “R” if the recovery is <10%. If the RRT of any compound is outside
of the RRT window, qualify all associated

results as “R”.

8C.

The ICV and/or CCV were not analyzed at the appropriate method frequency. At the
beginning of each 12-hour period during which analysis is performed, calibration is

verified for all native CBs and labeled compounds. Use professional judgment based on when
ICVs and CCVs were analyzed.
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8D.

The required calibration information is missing or samples were analyzed on an expired
calibration. Data may not be acceptable for use. Contact the laboratory regarding missing
information.

9A.

The absolute RT of CB 209 must be >55 minutes if the SPB-octyl column is used. If a GC
column or column system alternate to the SPB-octyl column is used, the absolute

Retention Time (RT) of CB 209 must be > the laboratory-established minimum RT for

CB 2009. If the laboratory has not established a minimum RT value for CB 209, the RT

for CB 209 must be >55 minutes. If an SPB-octyl column was used and the absolute RT of CB
209 is <55 minutes, qualify all associated results as “R”. If a GC column on column systems
alternate to the SPB-octyl column was used and the absolute RT is less than the laboratory
established minimum RT for CB 209, or <55 minutes if the laboratory has not established a
minimum RT, qualify all associated results as “R”.

The absolute retention times of the Labeled Toxics/LOC/window defining standard congeners in
the verification test must be within £15 seconds of the respective retention times in the calibration
or, if an alternate column or column system is employed, within £15 seconds of the respective
retention times in the calibration for the alternate column or column system. The relative
retention times (RRTSs) of native CBs and labeled compounds in the verification test must be
within their respective RRT limits or, if an alternate column or column system is employed, with
their respective RRT limits for the alternate column or column system.

If the absolute or relative retention time of any compound is not within the limits specified, the
GC is not performing properly. In this event, adjust the GC and repeat the verification test or
recalibrate, or replace the GC column and either verify calibration or recalibrate. The RRT of
each Chlorinated Biphenyl must be within £0.5% of the mean RRT determined from the initial
calibration or £0.5% of the RRT from the most recent calibration verification standard.

9B.
Required RT documentation is missing. Data may not be acceptable for use. Contact the
laboratory regarding missing information.

10A.

The labeled compound is > the Upper Acceptance Limit. The recovery of each labeled compound
must be within the limits listed in Table 6 of method 1668A. If the recovery of any labeled
toxics/LOC/window defining standard compound is above acceptance limits, qualify all detects
for that sample fraction as “J” and all non-detects for that sample fraction as “UJ”.

10B.

The labeled compound is < the Lower Acceptance Limit but > 10% “R”. The recovery of each
labeled compound must be within the limits in Table 6 of method 1668A. If the recovery of any
labeled toxics/LOC/window defining standard compound is below acceptance limits, qualify all
detects for that sample fraction as “J” and all non-detects for that sample fraction as “UJ” if the
recovery is >10%.

10C.

To assess method performance on the sample matrix, the laboratory must spike all samples with
the labeled toxics/LOC/window defining standard spiking solution and all sample extracts with
the labeled cleanup standard spiking solution. The recovery of each labeled compound must be
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within the limits listed in Table 6 of method 1668A. If the recovery of any labeled
toxics/LOC/window defining standard compound is <10%, qualify all not detected results as “R”
and all detected results as “J”.

10D.
Required labeled compound information is missing. Data may not be acceptable for
use. Contact laboratory regarding the missing information.

11A.

Gas chromatograph/mass spectrometer (GC/MS) instrument performance checks are performed
to ensure mass resolution, identification, and to some degree, sensitivity. These criteria are not
sample specific. Conformance is determined using standard materials; therefore, these criteria
should be met in all circumstances. Failure to meet either the resolution or the retention window
criteria invalidates all calibration or sample data collected during the 12-hour time window. If
mass spectrometer performance was not evaluated at the required frequency or if method criteria
were not met, qualify all associated detects and non-detects as “R”.

11B.
The required instrument performance sample information is missing. Contact laboratory
regarding the missing information.

12A.

If all of the criteria for identification in Method 1668A Sections 16.1-16.5 are not met, the
congener has not been identified and the result for that congener is not to be reported by the
laboratory or on the data summary form (validation report). Professional judgment is to be used
for determining if congener overlaps (interferences) have occurred. When this occurs all of the
identification criteria (Sections 16.1-16.4) may not be met. There may be loss of one or more
chlorines from a highly chlorinated congener causing inflated or false concentration for a less-
chlorinated congener that elutes at the same retention time. If ion abundance criterion for a
detected analyte is outside +15% theoretical ion abundance ratio but within +25% report positive
result as the congener and qualify with a “J”. If ion abundance ratio is outside the +25%, confirm
the value is reported as EMPC by the laboratory.

If internal standard ion abundance ratio is outside +15% ratio, then the standards are not
positively identified by a laboratory and the stability of mass spectra is in question. Qualify
reported results as presumptive (“N”) and reject (‘R”) the non-detects.
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DATA VERIFICATION METHODS

Data verification is defined as, “the process of evaluating the completeness, correctness, and
conformance/compliance of a specific data set against the method, procedural, or contractual
specifications”.

The data verification chemist shall review the entire definitive data report package including but
not limited to raw data, extraction log books, internal chains-of-custody, and corrective action
measures and, based on this review, apply appropriate final data qualifiers for the definitive data.
Initially, the data verification chemist must review the flags applied by the laboratory for
accuracy.

The data verification chemist may use various checklists during the verification process to
document all the verification activities. All changes to the data or flags must be explained in the
Data Validation Report. If any of the QC Requirements listed in Table 2 are outside of the
acceptance criteria the data validator will append the result(s) with the applicable Validator Flag
listed in Table 2.

The data verification chemist shall review all data, field QC samples, and will also appropriately
qualify any of the associated site samples identified with the field QC sample. Data review is
performed both on field data sheets (Chain-of-custody) and laboratory data packages.

Field data documentation is checked for completeness by reviewing the laboratory sample receipt
form to verify correct preservation of samples. Chain-of-custody forms are checked to verify the
there is a signature and date for each transfer of custody.

Analytical laboratory data are checked for completeness of analysis as requested, inclusion of
required frequency of QC samples, conformance to acceptance criteria for QC samples,
adherence to holding times requirements, and second column confirmation where required.
Nonconformances will be reviewed for acceptable corrective action for any out-of-control events.

Results from field duplicates are compared and Relative Percent Difference (RPD) calculated,
where possible. If one or both results are non-detects, the RPD cannot be calculated. For values
less than five times the detection limit, RPDs will not be calculated. Results are evaluated based
on whether corresponding values are close. RPDs below 30 percent for air samples represent
good agreement. If every duplicate pair shows larger differences, sampling or analytical
procedures will be re-evaluated.

All laboratory and field blanks will be reviewed for blank contamination, and the sample results
qualified in the event that the contamination level exceeds the sample result (10x for common
laboratory contaminants such as phthalates and 5x for all other analytes).

In instances where more than one blank is associated with a given sample, qualifications should
be based upon a comparison with the associated blank having the highest concentration of a
contaminant.

The results must not be corrected by subtracting any blank value. The guidelines specified in the
following documents may be used as applicable when performing the data validation process:

e EPA Region Il Interim Guidelines for the Validation of Data Generated Using Method
1668 PCB Congener Data; April 2004
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¢ Routine Validation of Chlorinated Biphenyl Congener Analytical Data (EPA Method
1668A,; Los Alamos National Laboratory, SOP-5170, July 1, 2008

The lon-Abundance Ratio Acceptance Ranges listed Table 8 of Method 1668A will be utilized
with the exception of the following:

lon ratios used for the pentachlorobiphenyl’s will be 0.61 with a range of 0.52 - 0.70
lon ratios used for the decachlorobiphenyl’s will be 0.70 with a range of 0.59 - 0.81.

Data will be reviewed and verified by experienced personnel. Data review and verification may
be documented on special forms. For projects where electronic data deliverables have been
provided by the laboratory, the electronic data will be evaluated against the hard copy provided
by the laboratory.

RECONCILIATION WITH USER REQUIREMENTS

Data quality and validity will be assessed routinely during the project and upon completion of the
project to ensure that the Data Quality Objectives (DQOs) prescribed in each work plan are
achieved. The characteristics of major importance are accuracy, precision, representativeness,
comparability, and completeness.

Precision and accuracy measure the reproducibility of analytical results and the bias of a
measurement method, respectively. QC limits for the precision and accuracy parameters have
been established under EPA method-specific QC requirements. These QC limits must be met by
the laboratory for the data to be considered of acceptable quality.

Precision

Quality control procedures, such as control sample analyses and replicate analyses, represent the
primary mechanism for evaluating measurement data variability or precision. Replicate analyses
will be used to define analytical replicability, while results for replicate samples may be used to
define the total variability (replicability) of the sampling/analytical system as a whole.

Control limits for control sample analyses, acceptability limits for replicate analyses, and
response factor criteria are based upon precision in terms of RSD or RPD. The standard
deviation is a measure of the average distance of an individual observation from the mean. It is
usually denoted “s” and defined as:

n n
SD=s = Ex? -[Zxi TP /n
i=1 i=1

V=

In this equation, n is the number of observations and x; is the ith observation. The percent RSD is
a measure of variability that is adjusted for the magnitude of the values in the sample:

% RSD = Standard Deviation x 100
Sample Mean
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The percent RSD is used when the size of the standard deviation changes with the size of the
mean. RPD is another measure of variability that is adjusted for the magnitude of the measured
values.

It is used only when the sample contains two observations, and is calculated as follows:

RPD= _[X; -X, | x 100

(X1 + X, )2

where X;and X, are duplicate sample measurement results. RPD is directly related to RSD for
duplicate results by:

RPD =\|2RSD

RSD is used for calculating precision of response factors in calibration procedures and
acceptability of the calibration. RPD is calculated on sample duplicates or spike duplicates.
RPDs cannot be calculated in the instance one or both values are non-detects. In these cases an
evaluation will be made during data validation on the replication.

Accuracy
For surrogate compounds, laboratory control samples, and continuing calibration check standards,
the calculation formula for percent recovery is:

% Recovery = Concentration found x 100
Concentration spiked

A similar calculation used to determine the recovery of a spike concentration added to a sample.
The percent spike recovery:

Value of Value of
% Spike recovery = sample plus spike - unspiked sample x 100
Value of spike added

The percent recovery is compared with the established control limits. For matrix spikes the
assignable cause for recoveries outside acceptable limits may be, and often is, due to matrix
interference. If a matrix effect is confirmed by acceptable performance on the Laboratory
Control Sample (LCS), the data will be flagged.

LCSs will be analyzed routinely to demonstrate that the analytical system is performing within
acceptable limits. These LCS results will provide another measure of accuracy of the
measurement data.

Blanks will make up one other group of QC checks that will address measurement bias. Instead
of assessing and controlling overall accuracy, field and laboratory blanks will be used to control
bias due to sample contamination and to assess the extent to which this source of bias impacts the
measurement results. Since sample contamination generally occurs at relatively low
concentrations, contamination effects are most pronounced, in terms of relative error, for low-
concentration samples.
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The control limits for precision and accuracy established under SW-846 and EPA methodology
guidelines will be used to identify outliers (data results outside the specific control limits). If
outliers occur, the samples in question will be re-analyzed, if possible, or carefully evaluated on a
case-by-case basis.

Representativeness
Representativeness expresses the degree to which sample data accurately and precisely reflect site
conditions. Representativeness of the data is determined by:

e Comparing actual sampling procedures to those delineated in the field sampling plan

e Comparing analytical results of field duplicates to determine the spread in the analytical
results

e Examining the results of QC blanks for evidence of contamination - contamination may be
cause for qualification of the affected samples

The data validation process will determine whether any results will be classified as questionable
or qualified by any of these criteria.

Comparability

Comparability expresses the confidence with which one set of analytical data may be compared
with another. Comparability is maintained by being aware of previous analytical work and
through the use of standard analytical methods and units such as:

Demonstrating traceability of standards to NIST or EPA sources

Use of Standard and Approved methodologies

Standardized units of measure

Participation in inter-laboratory studies to demonstrate laboratory performance

The laboratory will use all of these measures to ensure the data produced are of the highest
quality and comparable to that of other quality laboratories in the industry.

Completeness
Completeness is a measure of the valid data obtained from an analysis expressed as the
percentage of the total data that should have been obtained.

% Completeness = Amount of valid data obtained X 100
Total amount of valid data expected

During data assessment, an evaluation will be made of whether restrictions on data usability will
permit the use of the data for specific purposes identified during the DQO process.

If DQOs state that the data will only be used for screening purposes, estimated values can be used
without restrictions, and even unusable data may provide useful information. If DQOs indicate
that a portion of the data will be used for confirmation of clean-up goals, any restrictions on the
data would seriously impact their usability.
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FORM 1

PUF SAMPLER
STANDARD OPERATING PROCEDURES
CALIBRATION LOG

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




PUF SAMPLER CALIBRATION LOG
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Date of Calibration Elapsed Time Meter Reading Technician’s Initials
-
q NOTE: 1) Calibrator must be re-certified and sent to Tisch Environmental each year. Replace
n the certification worksheet (Form 3).
lIJ 2) Each unit must be calibrated on a quarterly schedule and after any maintenance,
movement, or failed calibration check.
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FORM 2

PUF SAMPLER
STANDARD OPERATING PROCEDURES
CALIBRATION SHEET
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PUF SAMPLER CALIBRATION SHEET
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Project Name: _ CWMI - KHFE

Date: Sampler Serial Number:
Barometric Pressure, P, (mmHQ): Temperature, T, (°K):
Calibration Orifice Serial Number: Orifice Calibration Date:
Sampler Calibrated By: Orifice Intercept (b):
Leak Check (Pass/Fail): Orifice Slope (m):
ORIFICE MOTOR
T.(°K) below = T,above (°C) + 273 Magnehelic
Gauge
°C = (°F_- 32)5 mmHg = inH,0 *25.4
9 13.6 (magn) Magn
(corrected)
PAH 20 (inches of
Run ressure H,0)
X Drop Qs 298
Point Orifice (m*/min) ( magr( 2 ][ ]]
(inches of 760A Ta
H.0)
1
2
3
4
5

AHZO( Pa (298 — Orifice intercept (b)
760 )\ Ta

Orifice slope (m)

Qstd =

Perform a linear regression calculation on Qg versus Magn(corrected) and obtain the sampler slope, intercept and correlation coefficient.
Record data below.

PUF Sampler Correlation Coefficient (r) = (Must be greater than 0.990)
PUF Sampler Slope (m) = PUF Sampler Intercept (b) =

Comments and Notes

T:\0742\816 KHF PCB\App F\AppF Forms.doc



FORM 3

PUF SAMPLER
STANDARD OPERATING PROCEDURES
ORIFICE TRANSFER STANDARD
CERTIFICATION WORKSHEET
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FORM 4

PUF SAMPLER
STANDARD OPERATING PROCEDURES
SAMPLING DATA SHEET
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PUF SAMPLING DATA SHEET
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Monitoring Station: Project Name: Waste Management - KHF
Sample Identification: Operator:

Sampler Serial Number: PUF Sampler Slope®:

Filter Media ID®: PUF Sampler Intercept®:

PUF ID® Orifice (Qqq) Slope®:

Sampling Date: Orifice (Qyg) Intercept®:

Sampling Time: 00:00 Hrs - 23:59 Hrs

One Point Calibration Data®”

Target AH,O Qg (calc) Initial _ Qsq (Meas) %D
Magnehelic Pressure Drop | (m*/min) Magnehelic (m¥min) | (must not be greater
pressure | AAcross Orifice Reading (magn) than + 10 %)
(inches of H,0) (inches of H,0)
~50 50
Filter Setup Filter Takedown

Date: Date:
Time: Time:
Pressure, P, (mmHg): Pressure, P, (mmHg):
Temperature, T, (°K): Temperature, T, (°K):
Initial Magnehelic (magn): Final Magnehelic (magn):
Qqq(meas) (m*/min): 0.225 Qqq(meas) (m*/min):
(Flow Rate Set Point) (Final Sampling Flow Rate)
Initial Elapsed Timer (hrs): Final Elapsed Timer (hrs):

Elapsed Time (hrs):

Total Volume (m°):

Notes:

The setup flow rate should be 0.225 m*/min +10%.
(1) Lab provided.
(2) From the most recent Calibration Sheet.
(3) From the most recent Orifice Transfer Standard Certification Worksheet.
(4) One point calibration must be done before every sampling event. It must also be done after
the sampling event if the unit has been moved.

Additional Comments and Notes:
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Standard Flow Calculated

\/AHZO[ P j[gj — Orifice intercept (b)
760 \ Ta
Qstd (CalC) =

Orifice slope (m)

Standard Flow Measured

Pa 298 .
magn — PUF Sampler intercept (b
\/ g[760j(Ta) P Pt (b)

Qa (meas) = PUF Sampler slope (m)

Flow Corrected

Pa ) 298
Magn (corrected ) = _[/magn
on ( ) \/ g (760 j[ Ta j

% Difference

%D - Qqq (calc) - Qg (meas)\><100

Q std (CalC)
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FORM 5

PUF SAMPLER
STANDARD OPERATING PROCEDURES
PREVENTATIVE MAINTENANCE AND
CORRECTIVE ACTION LOGS



PUF SAMPLER PREVENTATIVE MAINTENANCE LOG
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Date of Elapsed Time . . Technician’s
Maintenance Meter Reading Description of Maintenance Performed Initials
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PUF SAMPLER CORRECTIVE ACTION LOG
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Date of Elapsed Time . . Technician’s
Issue/Action Meter Reading Description of Action Performed Initials
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FORM 6

PUF SAMPLER
STANDARD OPERATING PROCEDURES
QC CHECKLIST
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PUF SAMPLER QC CHECKLIST
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Station Number
Sampler Number

Date
Auditor
Completed?
Operation YES NO
SAMPLING SETUP
« Has the sampling unit been calibrated within the past six months?
« Has the motor or motor brushes been replaced in the past six months?
« Correct date, time, temperature and pressure recorded on the
field data sheet?
« Inspected faceplate gasket (Is it cracked?)
« Has the sampling media been installed properly?
Completed?
Operation YES NO

SAMPLING TAKEDOWN

« Record the correct date, time, temperature and pressure on the
field data sheet?

« Measure and record the final magnehelic reading & actual air
flow rate (Qstq)?

« Check and record the elapsed time meter reading?

« Properly remove the PUF cartridge and filter from the
sampling unit?

Additional Observations or Comments:
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FORM 7

PUF SAMPLER
STANDARD OPERATING PROCEDURES
QA AUDIT WORKSHEET
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PUF SAMPLER QA AUDIT WORKSHEET
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Site Location: Audit Orifice Serial Number:
Project Name: CWMI - KHF Audit Orifice Calibration Date:
Auditor: Audit Orifice Slope ®:
Technician Name: Audit Orifice Intercept )
Sampler Serial Number: PUF Sampler Slope ©:

PUF Sampler Intercept ®:

Date:
Time:
Barometric Pressure (mmHg):
Temperature (°K):

AUDIT DATA
h AUDIT ORIFICE SAMPLER VERIFICATION
m T.(°K) below = T,above (°C) + 273 Magnehelic Qs % Difference
Gauge

E °C = (°F_- 32)5 Sampler flow |Q o) |

9 (magn) rate indicated by | ————-1x 100
: magnehelic Q.

(inches of gauge
U Observati AH0 Qe H,0) {must not be
servation (m*/min) Greater than

o Point Transfer True flow rate +10 %}

Standard indicated by B
a Reading (inches audit orifice

of H,0) (m*/min)
98] 1
> :
=
.- i

P ) 298 o .
u AHZOL J( j—Audlt Orifice intercept (b) \/magn( P )( 298 ) — PUF Sampler intercept (b)
Q.= 760 \ Ta 0. - 760 | Ta
m ¢ Audit Orifice slope (m) 5‘“ PUF Sampler slope (m)
d Notes:
(1) From the most recent Audit Orifice Certification.

¢ (2) From the most recent Calibration Sheet.
n Additional Comments and Notes
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FORM 8

PUF SAMPLER
STANDARD OPERATING PROCEDURES
SYSTEMS AUDIT CHECKLIST

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




SYSTEMS AUDIT CHECKLIST
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Site Location
Date
Auditor

Operation YES

A. NETWORKI/SITE FACILITIES

1. Upon arrival, was the security fence intact and locked?
2. Is the fenced-in area free of trash, tall grass, and vandalism?

3. Is the electrical system at the station in working order?

B. SITE OPERATIONS

1. Are the latest calibration data for all samplers available?

2. Are the monitor logbooks maintained properly?

3. Are proper and timely operator checklist entries noted?

4. Are the calibrators currently certified?

5. Are operation manuals available for all equipment?

6. Are the field SOPs and QA/QC documents available?

7. Does the operator keep the filter-handling area neat and clean?

8. Do the sampler(s) appear to be well maintained and free of dirt and
debris, bird/animal/insect nests, excessive rust and corrosion, etc.?

9. Are the walkways to the station and equipment kept free of tall grass,

weeds, and debris?

Additional Questions or Comments:
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SYSTEMS AUDIT CHECKLIST (continued)

PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Operation

YES

NO

C. SAMPLE MEDIA HANDLING

1. Are all filters, cartridges, and/or canisters handled with the necessary

care to avoid contamination?

2. Are field blanks routinely used by the monitoring organization?

Check log books at the site to verify field blanks are run periodically,

as specified by the weighing laboratory.

One field blank per sampling event.

3. Observe the following handling steps for routine sample media, verifying

that the operator follows the media handling SOPs correctly:

receipt of media at the sampling site and unpacking

completion of logbook entries and other required documentation
inspection of the media prior to sampling

installation of media in the sampler

retrieval from the sampler after sampling

packing and sending to the laboratory

completion of chain of custody and field data forms

Additional Questions or Comments:
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APPENDIX F

CONGENER AIR SAMPLING
STANDARD OPERATING PROCEDURES

For sampling PCB Congeners in Ambient Air Using the Sample Collection
Procedures Outlined in EPA Compendium Method TO-9A

March 2009
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Congener Air Sampling
Standard Operating Procedures
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1.0 SCOPE AND APPLICABILITY

The Chemical Waste Management, Inc. (CWMI) - Kettleman Hills Facility (KHF) is a
commercial Class | hazardous waste treatment, storage, and disposal facility (TSDF), and Class
I1/111 designated waste/municipal solid waste (MSW) disposal facility owned and operated by
Waste Management, Inc. (US EPA Facility ldentification Number CAT 000646117). In April
and July 1997, KHF submitted requests to United States Environmental Protection Agency
Region 1X (USEPA-1X) to renew the existing KHF Approvals to Operate for landfill B-18 and
the Polychlorinated Biphenyl (PCB) Flushing/Storage Unit for continued handling and disposal
of PCBs regulated by the Toxic Substances Control Act (TSCA). During the lengthy renewal
process, at the request of USEPA-IX, in October 2003 KHF requested a Coordinated Approval,
using the (then) recently renewed June 2003 Hazardous Waste Facility “Part B” Permit as the
basis for the Coordinated Approval. After another lengthy renewal process, the Draft
Coordinated Approval was issued by USEPA-IX February 2007. In a letter titled “Request for
Additional Sampling of Air, Soil, and Biota/Vegetation and Analysis for PCB Congeners”, dated
December 2, 2008, EPA-1X requested a Congener Study “to address specific public comments
on the Draft PCB Coordinated Approval”. This USEPA-1X approved Congener Study Workplan
details how KHF plans to implement this Workplan.

The purpose of this SOP is to describe the step-by step operating procedures for the TE-1000
Poly-Urethane Foam High Volume Air Sampler. The following publications from US EPA may
be used for supplemental guidance: Compendium Method TO-9A and Quality Assurance
Handbook Section 2.11.

US EPA COMPENDIUM METHOD TO-9A

This document describes the method for sampling and analysis for the quantitative determination
of polyhalogenated dibenzo-p-dioxins and dibenzofurans (PHDDs/PHDFs) in ambient air, which
include the polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDDs/PCDFs),
polybrominated dibenzo-p dioxins and dibenzofurans (PBDDs/PBDFs), and bromo/chloro
dibenzo-p-dioxins and dibenzofurans (BCDDs/BCDFs). The method uses a high volume air

sampler equipped with a quartz-fiber filter and polyurethane foam (PUF) adsorbent for sampling
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Congener Air Sampling
Standard Operating Procedures

325 to 400 m® ambient air in a 24-hour sampling period. However, for the purpose of this study,
the method and this SOP have been modified to allow for a month-long (20-day) sample to be
collected, specifically for the analysis of PCB congeners in ambient air. The quartz-fiber filters
will be replaced after each of the four, five-day consecutive segments. A total of four quartz-

fiber filters and one PUF adsorbent will be collected for each month-long sample.
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20 HEALTH AND SAFETY WARNINGS

Read and understand all instructions. Failure to follow all instructions listed in this manual may

result in electric shock, fire and/or personal injury.

2.1 IMPORTANT SAFETY INSTRUCTIONS

Never operate this unit when flammable materials or vapors are present because electrical
devices produce arcs or sparks that can cause a fire or explosion. When using an electrical
device, basic precautions should always be followed including the following section of this
manual. Be sure to disconnect power supply before attempting to service or remove any
components. Never immerse electrical parts in water or any other liquid. Avoid body contact
with grounded surfaces when plugging and unplugging this device in wet conditions. Installation

must be carried out by specialized personnel only, and must adhere to all local safety rules.
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3.0 EQUIPMENT AND SUPPLIES

Figure 1 — PUF Filter Assembly

Item No. Part No. Description
1 TE-1008-1 | 4” Hold Down Frame

2 TE-1008-2 | 4” Filter Holder Body w/ stainless steel screens

3 TE-1008-8 | Filter Holder Gasket (Silicone 4 %2”0OD)

4 TE-1002-2 | Module Reducer

5 TE-1008-5 | Teflon Gasket each (2 required)

6 TE-1002-14 | Plastic Thumb Nut, Brass Bolt, washer and S/S Bolt Each (3 required)

7 TE-1002-3 | Module Body

8 TE-1002-6 | Upper Module Gasket (Silicone 2 7/8")

9 TE-1008-9 | Aluminum Cover for 4” Filter Holder

10 TE-1009 Glass Cartridge w/ stainless steel screens

11 TE-1002-8 | Lower Module Gasket (Silicone 2 9/16™)

12 TE-1010 3” Long Polyurethane Vapor Collection Substrate (unwashed) package of 10
TE-1011 2" Long Polyurethane Vapor Collection Substrate (unwashed) package of 10
TE-1012 1” Long Polyurethane Vapor Collection Substrate (unwashed) package of 10

13 TE-QMA4 | Micro-Quartz Filter Media 4” Round (10 per box)

14 TE-1002-4 | Module Plug Coupler

Note: PUF Filter Assembly may also be referred to as the Dual Sampling Module, Sampling
Module, or PUF Cartridge Assembly.
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Figure 2 — PUF Blower Motor Assembly

Item No. Part No. Description

1 TE-1004-1 Blower Motor Flange

2 TE-1004-2 Flange Gasket

3 TE-1004-3 Blower Motor Housing with Integral Side Exhaust

4 TE-5005-4 Motor Cushion

5 TE-5010-4 Power Cord

6 TE-5005-8 Pressure Tap

7 TE-1004-7 Back Plate

8 TE-1004-8 Motor Spacer Ring

9 TE-116336 Replacement Motor for 110V PUF Blower
TE-116125 Replacement Motor for 220V PUF Blower

10 TE-33384 Replacement Motor Brushes for 110V Motor TE-116336
TE-33378 Replacement Motor Brushes for 220V Motor TE-116125

Figure 3 — Glass Cartridge and Teflon End Caps

Item No. Part No. Description
1 TE-1009 Glass Cartridge
2 TE-1026 Teflon End Cap with Silicone "O" Ring each (2 required)
3 TE-1026-1 | Silicone End Cap "O" Ring each (2 required)
4 TE-1027 Aluminum Screw top shipping container
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DESCRIPTION OF INSTRUMENT

TE-PUF Poly-Urethane Foam sampler is a complete system designed to simultaneously collect
suspended airborne particulates as well as trap airborne pesticide vapors at flow rates up to 280
liters per minute. The TE-PUF features the latest in technological advances for accurately

measuring airborne particulates and vapors.

1. Samples semivolatile organic compounds.

2. Especially designed for sampling airborne particulates and vapor contamination from
pesticide compounds.

3. Successfully demonstrated to efficiently collect a number of organochlorine and

organophosphate pesticides.
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4. By-pass blower motor design permits continuous sampling for extended periods at rates
to 280 liters per minute.

5. Proven sampler components housed in an anodized aluminum shelter for outdoor service.

6. Samples in accordance with U.S. EPA Method TO-9A, “Determination of
Polychlorinated, Polybrominated and Brominated / Chlorinated Dibenzo-p-Dioxins and
Dibenzofurans in Ambient Air”.

A dual chambered aluminum sampling module contains both filtering systems. The upper
chamber supports the airborne particulate filter media in a circular filter holder. The lower
chamber encapsulates a glass cartridge which contains the Poly Urethane Foam for vapor

entrapment.

A wide variety of sorbents can be used in a manner that permits their continual use. Poly
urethane foam or wet/dry granular solid media can be used individually or in combination. The
dual chambered sampling module is designed for easy access to both upper and lower media.
The threaded lower canister is removed with the cartridge intact for immediate exchange. Filter
support screens and module components are equipped with gaskets providing a leak proof seal
during the sampling process. Air flow rates are infinitely variable up to 280 liters per minute.
The voltage variator adjusting screw alters the blower motor speed to achieve the flow rate
desired. Air flow rate is measured through the flow venturi utilizing a 0-100" Magnehelic Gage.
Periodic calibration is necessary to maintain on-site sampling accuracy. A Seven Day
Mechanical Timer (TE-5007) was included as standard equipment and permitted weekly
scheduling with individual settings for each day and 14 trippers to turn the sampler On and Off
as desired. The Tisch TE-1000 samplers used at KHF have been modified with an electronic
timer which replaced the Seven Day Mechanical Timer (TE-5007) that came stock with the

equipment.
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4.0 PROCEDURE
41  SETUP AND INSTALLATION INSTRUCTIONS

For setup and installation instructions, reference manufacturer’s operating manual.

42  CALIBRATION REQUIREMENTS

The TE-1000 PUF Sampler should be calibrated and the calibration data recorded in the
Calibration Log (PUF Sampler Form 1 or electronic spreadsheet equivalent):

1. Upon installation

2. After any maintenance or movement of sampler

3. After each 5 day sampling event (calibration check only).

4. After each month-long sampling event (due to the motor replacement)

5. After any failed calibration check

4.3 CALIBRATION PROCEDURES
4.3.1 Leak Check

Conduct a leak test by covering the hole on top of the calibration orifice and pressure tap on the
orifice with palm of hand. Listen for a high-pitch sound created by escaping air. If this sound is
audible, a leak is present and the top loading adaptor nuts need to be adjusted and re-tightened.
WARNING: Avoid running the sampler for longer than 30 seconds at a time with the
orifice blocked. This will reduce the chance of the motor overheating. Never try this leak
test procedure with a manometer connected to the side tap on the calibration orifice or the
blower motor. Liquid from the manometer could be drawn into the system and cause

motor damage.

4.3.2 Calibration Procedure

1. Calibration of the PUF Sampler is performed without a foam plug (TE-1010) or filter media
in the sampling module. However the empty glass cartridge must remain in the module to

insure a good seal through the module.
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2. Install the TE-5040A Calibrator (Transfer Standard) on top of the 4" Filter Holder. Tighten
and make sure there are no leaks.

3. Open both ports on top of manometer and connect tubing from manometer port to the
pressure tap on the TE-5040A Calibrator. Leave the opposite side of manometer port open to
the atmosphere.

4. Open ball valve fully (handle should be straight up), this is located inside of shelter directly
above the blower motor.

5. Turn the system on by tripping the manual switch on the timer. Allow several minutes for
the motor to warm up.

6. Adjust and tighten the voltage control screw (variac) on the TE-5010 to obtain a reading of
70 inches on the dial of the magnehelic Gage (or 80 whatever is desired). Do not change
until completion of calibration.

7. With 70 inches on the gage as the first calibration point, record this value and the orifice
manometer reading on the Calibration Sheet (PUF Sampler Form 2). To read a manometer
one side goes up and one goes down, add both sides together as AH0.

8. Close the ball valve slightly to readjust the dial gage down to 60 inches. Record this figure
and the orifice manometer reading on the Calibration Sheet (PUF Sampler Form 2.

9. Repeat this procedure for magnehelic readings at 50, 40, and 30 inches and record this and
associated AH,O for manometer on the Calibration Sheet (PUF Sampler Form 2).

10. Manually turn sampler off.

The orifice slope and intercept for the orifice are taken from the transfer standard orifice

calibration relationship which is obtained from the most recent Orifice Transfer Standard

Certification Worksheet (PUF Sampler Form 3) that accompanies the calibrator orifice. The

Orifice Transfer Standard must be recertified every 12 months. Therefore, the Certification

Worksheet (PUF Sampler Form 3) will be replaced every 12 months.

The orifice manometer readings need to be converted to the standard air flows they represent

using the following equation:

1 P | Tou |
Qu = mUAHZo[ =% b}

Where:
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Qs = actual flow rate as indicated by the calibrator orifice, m*/min

AH,0 = orifice manometer reading during calibration, (inches) H,O
a = ambient temperature during calibration, °K (°K =273 + °C)

Tsg = Standard temperature, 298°K

P, = ambient barometric pressure during calibration, mm Hg

Pstg = standard barometric pressure, 760 mmHg

m = slope of orifice calibration relationship

b = intercept of orifice calibration relationship.

Once these standard flow rates have been determined for each of the five run points, they are
recorded in the column titled Qg On the Calibration Sheet (PUF Sampler Form 2) with units of

cubic meters per minute.

The Magnehelic Gage readings taken during the calibration need to be corrected to the current

meteorological conditions using the following equation:

magn(corrected) = \/ magn{iJ[Ts_‘dJ
Pstd Ta

Where:

magn (corrected) = Magnehelic Gage readings corrected to current temperature and

pressure
magn = Magnehelic Gage readings during calibration
a = ambient temperature during calibration, °K (°K =273 + °C)
Tsg = Standard temperature, 298°K
P, = ambient barometric pressure during calibration, mmHg

Psw = standard barometric pressure, 760 mmHg

After each of the Magnehelic Gage readings have been corrected, they are recorded in the
column titled Magn(corrected) (PUF Sampler Form 2).

Using Qs and Magn(corrected) as the x and y axis respectively, a slope, intercept, and
correlation coefficient must be calculated using a linear regression calculation. The correlation

coefficient across the five calibration points must be greater than 0.990. If less, then repeat
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calibration procedure. If continued failure, then troubleshooting for leaks or maintenance may
be required. Continue with calibration until correlation coefficient is greater than 0.990 the

record sampler slope and intercept on the calibration worksheet.

44  SAMPLING PROCEDURE
4.4.1 Single Point Calibration Check and Sampling Event Setup

The single point calibration is performed exactly the same as TO-9A. An initial calibration will
need to be performed at the beginning of each month due to the motor replacement at the end of

each previous month.

Procedurally the setup is the same as TO-9A with one exception. Instead of programming the
samplers to run for 24 hours, they are programmed to run for 5 continuous days — 24 hours each
day. Sampling is initiated at midnight the day of setup and end at midnight after five continuous

days of sampling, in accordance with the sampling schedule.

1. Begin the single point calibration check by installing a NIST traceable transfer standard
(TE-5040A Calibrator).

2. Connect a slack tube manometer to the transfer standard.

3. Turn the sampling unit on and allow it to warm up for several minutes.

4. Record the current date/time, barometric pressure, and temperature on the Sampling Data
Sheet (PUF Sampler Form 4 or electronic spreadsheet equivalent).

5. Using the variac screw, adjust the magnehelic reading to be about 50 inches.

6. Record AH,O for 50 inches of water across the transfer standard orifice using the slack
tube manometer.

7. Turn sampling unit off.

8. If the percent difference (%D) is less than 10% then the single point calibration is
complete. If it is greater than 10%, re-perform the calibration check again. If the

calibration continues to fail, then perform a complete multiple point calibration. If the
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full calibration passes, then use the new calibration data from this point forward. If the
full calibration fails, motor maintenance needs to be replaced. Once the motor has been

replaced, re-perform the full calibration procedures.
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9. Install the “dummy” PUF filter assembly into the sampler.

10. Turn on the sampler and let it warm up for several minutes.

NOTE: If the single point calibration was performed immediately prior to this step, the
sampler does not need to be warmed up again. However, if the sampler has been off for
15 minutes or more, allow it to warm up for several minutes.

11. Make sure the ball valve lever is fully open and using the variac screw, adjust the flow
until the magnehelic gauge is set to the desired reading.

12. Turn the sampler off and remove “dummy” PUF filter assembly.

13. Record the elapsed time meter reading.

14. With the sampling module removed from the sampler, rinse all contact areas using
reagent grade hexane in a Teflon squeeze bottle. Allow the hexane to evaporate from the
module before loading the samples. After the hexane rinse has evaporated, install a
clean, pre-weighed filter and PUF cartridge into the sampling module. Handle the filter
using Teflon-tipped forceps to avoid cross-contamination. Also, make sure to wear nitrile

or powder-free latex gloves when handling the sampling media.

NOTE: This step is performed prior to entering the field while module is being pre-
loaded. Also, be sure to keep the aluminum foil in which the samples are received. The
sample collector will wrap the used sample media in this aluminum foil after the
sampling event is completed. If the original foil is compromised, a new piece of
aluminum foil should be rinsed with hexane and, after allowing the hexane to evaporate,

used in place of the original foil.

15. Once in the field, install the pre-loaded sampling module into the unit.

16. Label the filter module with the appropriate sample ID.

17. Set the timer to run for 120 hours beginning at 00:00 hrs on the targeted sampling event
start date.

18. Close the sampler lid.
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4.4.2 Down Day Filter Takedown, Calibration Check, and Setup

After the five-day segment is completed there is a “down day” to perform a calibration check,
recalibrate if necessary, readjust the flow rates if necessary, and to change out the top filters.
With the exception of removing the PUF cartridge module to change out the top filter and
perform the down day calibration check, the PUF cartridge remains in each sampler throughout

the entire month’s sampling period (20 sampling days plus 3 down days).

The top filter at each site gets removed, labeled (i.e., the aluminum foil or Ziploc bag used to
house filter), and stored at 4°C until all four sampling segments are completed. After each 5-day
segment, the exposed top filter is removed and combined with the respective sample filters from

the previous segments and stored in a sub zero freezer awaiting shipment.

Manually turn the sampler on and let it warm up for several minutes.
Record the magnehelic reading. Do NOT adjust the magnehelic gauge.
Turn the sampler off.

A wnp e

Record the elapsed timer reading, current temperature, and barometric pressure on the

Sampling Data Sheet.

o

Remove the sampling module from the PUF sampler.

6. Wearing nitrile or powder-free latex gloves, carefully remove the exposed filter with a
pair of Teflon-tipped forceps. Fold filter in half twice with the exposed sample side on
the inside of the fold. Place the filter inside a hexane-rinsed replacement foil, as
discussed in 4.4.1, Step 14. Label the Ziploc bag containing aluminum foil/filter and
place in a cooler <4°C.

7. Install the next clean top filter in the module with the PUF cartridge exposed from the
previous 5-day segment.

8. Re-install the sample module and run a calibration check. (recalibrate if necessary)

9. Set/adjust the flow rate and record all data on a new Sampling Data Sheet for the next
sequential segment.

19. Set the timer to run for another 120 hours beginning at 00:00 hrs on the targeted sampling

event start date.
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10. Close the sampler lid.
11. The steps are repeated on each of the three down days during the 20 day sampling period.
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443

A W npoE

10.
11.

Final Takedown and Monthly Maintenance

Manually turn the sampler on and let it warm up for several minutes.

Record the magnehelic reading. Do NOT adjust the magnehelic gauge.

Turn the sampler off.

Record the elapsed timer reading, current temperature, and barometric pressure on the
Sampling Data Sheet.

Place the face plate back over filter and remove the sampling module, wrap in tin foil,
and place in a cooler < 4°C.

Once in a controlled environment and wearing nitrile or powder-free latex gloves,
carefully remove the exposed filter with a pair of Teflon-tipped forceps. Fold filter in half
twice with the exposed sample side on the inside of the fold. Place the filter inside of a
hexane rinsed aluminum foil, as discussed.In 4.4.1, Step 14. Each individual piece of
hexane rinsed aluminum foil and labeled with the sampling location, will contain the
three filters from the previous takedown events

Remove the exposed PUF cartridge glass housing and place in a labeled shipping
container with the labeled filter from the same sampling module so these media do not
get separated.

After the final (4™) sampling segment, for each sampling location there should be four
top filters and one PUF cartridge. Place all four labeled filters and PUF cartridges
shipping containers into a shipping cooler at < 4°C.

Fill out a chain-of-custody and place in shipping cooler.

Fill out a shipping manifest.

Ship to lab overnight via Federal Express to TestAmerica for analysis.

TestAmerica West Sacramento
880 Riverside Pkwy

West Sacramento, CA 95605
(916) 373-5600

Account Manager: Karen Dahl
(916) 374-4384
karen.dahl@testamericainc.com
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12. There will be several days before the next month’s sampling event is initiated. During
this time the motors will need to be replaced due to the number of hours they ran during
the month. Use this time to perform motor replacement and any other maintenance that

may be required.

Sampling Naming Scheme

Samples will be named similar to the naming scheme for the AAMP (date (month and year),
location, method).

Example name for the sample collected at UMSL1 in January 2009:

Sample ID: Jan09-UMS1-TO9A

Identify the met station pad location as MSP.

Field/Travel Blank

An extra PUF cartridge and top filter will need to be identified as a Field/Travel Blank (FB) and
accompany the sample filters to and from the sites during each segment and then back to the lab
at the end of the month. Only one FB will be necessary each month. During the 5-day sampling
periods, keep this with the exposed top filters where ever they are kept at 4°C until the end of the

month.
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5.0 MAINTENANCE

A regular maintenance schedule will allow a monitoring network to operate for longer periods of
time without system failure. All maintenance and corrective action activities should recorded in
the Maintenance and Corrective Action Logs (PUF Sampler Form 5). The following cleaning
and maintenance activities are recommended until a stable operating history of the sampler has

been established.

TE-PUF Sampler

The TE-PUF sampler should be routinely inspected and maintained as follows:

1. Power cords should be checked for crimps, cracks or exposed junctions each sample day.
Do not allow power cords or outlets to be immersed in water; if necessary raise the cords
above the ground by taping them to the shelter legs.

2. Inspect the TE-1002 Dual Sampling Module.

a. Make sure all gaskets are sealing properly; replace if necessary.
b. Clean any dirt that is built up around the module and filter holder.
c. Make sure quick disconnect is working correctly by making a good seal.

TE-1004 Blower Motor Assembly
The motor assembly is durable and has a long life if maintained properly. The routine

maintenance required is:
1. Inspecting and replacing the motor flange gasket and motor cushion routinely.
2. Replacing the motor TE-33384 carbon brushes every 400 to 500 hours of operation. It is
imperative that the brushes be replaced before the brush shunt touches the motor

commutator.
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Congener Air Sampling
Standard Operating Procedures

5.1

MOTOR BRUSH REPLACEMENT

Model TE-PUF Sampler-Brush part #TE-33384 (220 volt Brush part #TE-33378)
CAUTION: Ensure that all electrical power to the PUF Sampler is disconnected prior to opening

the motor housing. Unplug the motor power cord.

1.

Remove the Motor Mounting Cover by removing the four bolts. This will expose the
flange gasket and the motor. Turn motor over.

Remove ground wires from backplate and carefully lift the metal housing from the motor.
With a screwdriver carefully remove the plastic fan cover by prying in between brush and
cover until both sides pop loose.

With a screwdriver carefully pry the brass quick disconnect tabs away from the expended
brushes.

With a screwdriver remove brush holder and release TE-33384 brushes.

With new TE-33384 brushes, carefully slide quick disconnect tabs firmly into tab slot
until seated.

Push brush carbon against commutator until plastic brush housing falls into place on
commutator end bracket.

Replace brush holder clamps onto brushes.

Assemble motor after brush replacement: snap plastic fan cover back into place, feed
ground wires back through backplate, put housing back on to motor, pull cord set back to
normal position, (** Make sure wires do not get smashed between metal ring and
housing! **) fasten ground wires to backplate, turn motor over, tighten flange on top of
housing and gasket.

**WARNING** Change Brushes Before Brush Shunt Touches Commutator!!
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Congener Air Sampling
Standard Operating Procedures

5.2 MOTOR BRUSH SEATING PROCEDURE

To achieve best performance from new TE-33384 brushes they must be seated on the
commutator before full voltage is applied. After brush change apply 50% voltage for fifteen to
twenty minutes to accomplish this seating. Use of TE-5010 Flow Selector on system provides
the reduced voltage for brush seating.

CAUTION: Direct application of full voltage after changing brushes will cause arcing,

commutator pitting, and reduce overall life.

T:\0742\816 KHF PCB\App F\AppF TO-9A SOP.doc 18 3/3/2009



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Congener Air Sampling
Standard Operating Procedures

6.0 QUALITY ASSURANCE/QUALITY CONTROL
6.1 QUALITY CONTROL CRITERIA FOR FILTER SAMPLES

Quality control evaluation criteria for filter samples collected on the TE-1000 PUF High Volume
Samplers are listed below. All samples collected in the field will be checked against these
criteria and the QC Checklist (PUF Sampler Form 6) completed before and after each sampling
event. Associated samples will be flagged accordingly if any of the evaluation criteria are

pertinent.

1. Filter contamination - Filter samples which are dropped or become contaminated by any
foreign matter (i.e., dirt, finger marks, ink, liquids, etc.).

2. Damaged or torn filters.

3. Sample takedown flow rate - If the flow rate through the sampler at takedown is outside
the design operating range 8 cfm (0.225 m*/min + 10%).

4. Start/Stop times - The sampler start and stop time must be midnight to midnight for four
5-day segments.

5. Sample run duration - Sample run duration shall be 120 hours + 5 hours.

6. Power failure.

6.2 FIELD/TRAVEL BLANKS AND DUPLICATE SAMPLES

During each sampling event, one filter and one PUF cartridge will be shipped to the field and

returned, without drawing air through the sampler to serve as a field/travel blank.

Duplicate samples will be collected four times during the sampling year using the spare (mobile)
PUF sampler. The station for the duplicate sample will rotate starting at DMS-1, then MSP, then
UMS-1, then back to DMS-1. This sequence is subject to change based on observed sampling
data and the desire to verify results at a specific location. The duplicate sampler will be located
no more than four meters away from the fixed sampler and must be positioned at the same
intake elevation. These duplicate samples will provide information on the precision of sampling

methodology.
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Congener Air Sampling
Standard Operating Procedures

As discussed in the Workplan and QAPP, using the mobile PUF sampler, a one-month sample
will also be collected at a location near the administration building. The sample results from this

location will be used as a comparison of results to the MSP location.

6.3 QUALITY ASSESSMENT AND PERFORMANCE AUDITS
6.3.1 General Auditing Procedures

The primary goal of an auditing program is to identify system errors that may result in suspect or
invalid data. The absolute efficiency of the monitoring system (labor input versus valid data
output) is contingent upon effective quality assurance procedures. Performance audits will be

conducted annually, or once during the Congener Study.

The true assessment of the accuracy and efficiency of the sampler’s measurement system can
only be achieved by conducting an audit under the following guidelines:
a. Without special preparation or adjustment of the system to be audited.
b. By an individual with a thorough knowledge of the instrument or the process that is
being evaluated, but not by the routine operator.
c. With accurate calibrated National Institute of Standards Technology (NIST) traceable
transfer standard that is completely independent of the one used in routine calibration.
d. With complete documentation of all sampling data which must be made available

during a system audit.

An observer should be present, preferably the routine operator of the sampling equipment. This
practice not only contributes to the integrity of the audit, but also allows the operator to offer any
explanations and information that will help the auditor to determine the cause of discrepancies

between measured audit data and the sampling equipment response.

6.3.2 Flow Rate Auditing Procedures

Audit procedures provided here are specific to the TE-1000 PUF sampler. In this subsection, the

following conditions are assumed:
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Congener Air Sampling
Standard Operating Procedures

a.

b.

C.

The volumetric flow rate, at the sampler inlet, is designed to operate in the range of
0.203 to 0.248 m*/min at actual conditions.

The calibrated transfer standard is a BGI variable orifice equipped with a differential
pressure gauge. The equipment must be NIST traceable with the most recent
calibration data.

The audit orifice calibration data is expressed in terms of the true volumetric flow rate
(Qc) as indicated by the audit orifice.

6.3.3 Audit Equipment

Performance audits of Tisch PUF Sampler require the following equipment:

a.
b.
C.

o

A calibrated (NIST traceable) orifice device that has been certified within 12 months.
A differential pressure gauge with a range of 0-10 inches.

A thermometer capable of accurately measuring temperature to the nearest 1°C.

A barometer capable of accurately measuring ambient pressures to the nearest
millimeter of mercury (mm Hg).

QA Audit Worksheet (PUF Sampler Form 7).

Systems Audit Checklist (PUF Sampler Form 8).

Loaded PUF cartridge assembly.

NOTE: The site operator is responsible for providing the sampler’s most recent
calibration slope and intercept data for the subsequent determination of the PUF

sampler’s indicated flow rate (Qst).

6.3.4 Flow Rate Performance Audit Procedures for PUF Samplers

When conducting an audit of the high volume particulate sampler, perform the following

procedures:
A. Record the following parameters:
1. Sampler serial number
2. Site Location
3. Date
B. Install a loaded “dummy” filter/cartridge assembly in the PUF sampler.
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Congener Air Sampling
Standard Operating Procedures

C. Install the faceplate and audit orifice on the loaded filter/cartridge assembly. Do not
restrict the flow rate through the orifice (by closing the ball valve). Simultaneously
tighten the faceplate nuts on alternate corners to prohibit leaks and to assure even
tightening. The fittings should be hand-tightened; too much compression can damage the
sealing gasket. Make sure the orifice gasket is present and the orifice is not cross-
threaded on the faceplate.

NOTE: The sampler inlet may be partially lowered, within 2 inches, over the audit
orifice to act as a draft shield.
Inspect the magnehelic gauge and verify if it is zero.

E. Turn on the sampler and allow several minutes for it to warm up to operating
temperature.

F. Observe and record the following parameters on the QA Audit Worksheet (PUF Sampler
Form 7):

1. Technician name.

2. Auditor name.

3. Audit orifice serial number.

4. Most recent audit orifice transfer standard calibration certification date, calibration
slope and intercept.

5. Barometric pressure (Pz) in mm Hg. and Ambient temperature (T,) in degrees Kelvin
(°K).

G. When the sampler has warmed up to operating temperature, read the pressure differential
across the orifice by reading the slack tube manometer and record as AH,O on the QA
Audit Worksheet (PUF Sampler Form 7).

H. Record the magnehelic gauge reading (magn) on the worksheet (PUF Sampler Form 7).

l. Turn off the sampler and repeat Steps G and H two more times until a total of three
observations are obtained.

J. The three audit readings will be checked for accuracy and be reported.

K. Record all audit data, including the audit orifice calibration information and the PUF
sampler’s calibration data from most recent calibration.

L. Determine the true flow rate through the audit transfer standard orifice using the equation
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Congener Air Sampling
Standard Operating Procedures

AHZO[ P j( 298) — Audit Orificeintercept (b)
760 \ Ta

Q.= Audit Orifice slope (m)

Where:
¢ = true volumetric flow rate as indicated by the audit orifice, m*/min
AH,0 = pressure change across the orifice, in inches of water
T, = ambient temperature, °K (°K =273 + °C)

P, = ambient barometric pressure, mm Hg

m = slope of the audit orifice.

b = intercept of the audit orifice.

M. Determine the standard flow rate (Qsq) as indicated by the magnehelic gauge readings

using the equation below:

Pa \( 298 .
magn — PUF Sampler intercept (b
\/ g (YGOJ(Taj P Pt (b)

PUF Sampler slope (m)

Qsld =

Where:
Quq = standard flow rate as indicated by the magnehelic gauge readings, m*/min
magn = Magnehelic Gage readings during audit, in inches of water
T, = ambient temperature, °K (°K =273 + °C)

P, = ambient barometric pressure, mm Hg
m = slope of the PUF sampler from most recent calibration.

b = intercept of the PUF sampler from most recent calibration.

N. Calculate the percent difference between the sampler indicated flow rate (Qsq) and the
corresponding audit true flow rate (Qc) using the equation:

Qstd — Q
Q

% Difference= ¢ x100

c

0. Verify that the true flow rate determined by the audit orifice is within the specified

volumetric flow rate range of 0.203 to 0.248 m*/min. Note whether the true flow rate is
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Congener Air Sampling
Standard Operating Procedures

outside the specified range. Upon investigation, the invalidation or correction of all data
from the last calibration forward or known date of change may result.
P. Record the responses in the field book or data sheet and use these responses to produce

an audit report.

6.3.5 Systems Audit

The systems audit is an evaluation of the completeness of recordkeeping and the adherence to the
overall sampling plan. The systems audit checklist (PUF Sampler Form 8) is a series of
questions and observations that the auditor will assess to evaluate the compliance with the
sampling plan. The auditor will record assessment data on the PUF Sampler Form 8 and

evaluate/implement any necessary changes.

6.4 AUDIT DATA REPORTING

The Program and QA Managers should be given a copy of the audit results (PUF Sampler Forms
7 and 8) when the audit is completed. If a sampler exhibits unsatisfactory agreement with the
audit results, the Program and QA Managers need to be informed within 72 hours, and a
calibration should be performed prior to the next sampling event.

A post-audit verification of audit equipment and data is essential before inferences can be drawn
regarding the sampler’s performance. An auditor should be able to support audit data with

equipment verification documentation.
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Standard Operating Procedures
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FIELD SAMPLING FOR VEGETATION AND SOIL
STANDARD OPERATING PROCEDURES (SOP)

Dioxin-Like Polychlorinated Biphenyl (PCB) Congener Study Work Plan
Chemical Waste Management, Inc. - Kettleman Hills Facility

SCOPE AND APPLICATION

This SOP addresses vegetation and soil sampling for the KHF Dioxin-Like PCB
Congener Study. The sampling strategy has been designed to capture PCB congeners
that may have deposited around the facility, accumulated in the surface soil, and
deposited on or taken up by the vegetation. This is more reflective of the historic
potential impacts to the buffer zone from handling PCB contaminated waste at KHF as
compared to the air sampling which is more reflective of current activities at the site.
Vegetation and soil sampling has been combined in one SOP since the sample locations
are collocated and will follow many of the same procedures. This SOP is based on and
incorporates EPA Guidance and Methods:

e US EPA Region 4 Operating Procedure for Soil Sampling. Science and
Ecosystem Support Division (SESDPROC-300-R1, 2007),

e US EPA Region 4 Operating Procedure for Field Sampling Quality Control,
Science and Ecosystem Support Division (SEDPROC-011-R2, 2007),

e US EPA Region 9 Laboratory Field Sampling Guidance Document #1205 Soil
Sampling (US EPA Region 9 Soil Sampling, 1999),

e US EPA Method 1668A Chlorinated Biphenyl Congeners in Water Soil,
Sediment, and Tissue by HRGC / HRMS, Revision A (US EPA Method 16683,
1999), and

e US EPA Emergency Response Team (ERT) Vegetation Assessment Field
Protocol (ERT Vegetation SOP, 1996).

Vegetation and soil sample analysis may determine whether concentrations of Dioxin-
like PCB congeners exceed concentrations that present a risk to public health, welfare, or
the environment as described in the Congener Study Workplan.

GENERAL

The field QA Manager will be responsible for assuring the following sampling
procedures are followed.

Due to the low concentrations and detection limits for US EPA Method 1668a, the
following special precautions, as stated in pages 12-14 and 11-14 of US EPA Region 4
Operating Procedures for Soil Sampling and Field Sampling Quality Control,
respectively, will be followed during sampling:

e A clean pair of new, non-powdered, disposable gloves will be worn each time a
different location is sampled and the gloves will be donned immediately prior to
sampling. Every attempt will be made to minimize glove contact with the media

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

T:\0742\816 KHF PCB\Appendix G Soil and Veg SOP\App G - Wenck veg and soil SOP-rl.doc

G-1




being sampled. [Note: Latex gloves are mentioned but nitrile gloves may be used
and are a suitable substitute.]

e Sample containers for source samples or samples suspected of containing high
concentrations of contaminants will be placed in separate plastic bags
immediately after collecting, tagging, etc. These samples will consist of samples
taken from the area adjacent to the B-18 landfill.

e Background samples and impact samples will be collected by different field
teams. Impact samples shall never be placed in the same ice chest as background
samples. Ice chests or shipping containers for samples suspected to contain high
concentrations of contaminants shall be lined with new, clean, plastic bags.

e When possible, one member of each field sampling team will take all the notes,
fill out tags, etc., while the other member collects the samples.

e Sample collection activities will proceed progressively from the least suspected
contaminated area to the most suspected contaminated area.

e Team members will use equipment constructed of Teflon®, stainless steel, or
glass that has been properly pre-cleaned (according to the listed decontamination
procedures) for collection of samples for organic compounds analyses.
Equipment constructed of plastic or PVVC shall not be used to collect samples for
trace organic compounds analyses.

e Inno case will painted or plastic equipment make direct contact with the sample
where trace levels of organic contaminants are of concern.

Sample Preservation, Containers, Handling, and Storage

The following is based on US EPA Region 9 Laboratory Field Sampling Guidance
Document #1205, Soil Sampling (Section 3.0) and US EPA Method 1668a. However,
procedures apply to both the vegetation and soil samples:

e Samples will be stored on ice (blue ice). Chemical preservation of solids is not
recommended or required. Cooling is usually the best approach, supplemented by
the appropriate holding time as listed in the QAPP.

e Wide-mouth amber glass containers with Teflon-lined caps are utilized for
vegetation and soil samples. The sample volume is a function of the analytical
requirements (30-g for vegetation and 10-g for soils).

e Soil will be transferred from the sample collection device to an appropriate
sample container using a stainless steel spoon or equivalent. Vegetation and soil
sample increments will be composited in the laboratory for each target area (see
Figure 4 of Workplan).

e Compositing will be completed in the field only for the US EPA Region-1X field
split sample. When composite samples are collected, the soil sample will be
placed in a stainless steel bowl, and mixed thoroughly to obtain a homogeneous
sample representative of the entire sampling increment. Then the soil sample will
be placed into labeled containers. The quartering method will be used to
composite individual soil increment samples in the field and for US EPA Region-
IX field splits.

e To avoid knocking off any dust particles adhering to the vegetation surface,
vegetation will be deposited directly into the sample container. Each increment
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will be composited by clipping various selected vegetation in equal amounts until
the total quantity is met. This is described in collection procedures.

e All sampling devices will be decontaminated, and then wrapped in aluminum foil.
The sampling device will remain in this wrapping until it is needed. Each sample
device will be used for only one increment sample per area. Completely dedicated
sampling devices for all vegetation and soil samples will be impractical due to the
large number of increment samples. In this case, sampling equipment will be
cleaned using the decontamination procedure described in this SOP between each
new composite area.

Equipment

Field Equipment will consist of the following:

Maps/aerial photos

GPS units

Tape measures

Wire flags

Digital cameras

Stainless steel spoons

Stainless steel bowls

4-0z, one-quart, 500 mL, and 1-L, wide-mouth amber glass sampling jars
wi/Teflon-lined lids (laboratory provided with traceable lot numbers)
Bound logbook

Sample jar labels

Chain of custody forms

Custody seals

Field data sheets

Coolers

Ice

Decontamination supplies/equipment
Spade or shovel

Stainless steel scissors

Appropriate personal protective equipment
Aluminum foil

Plastic sheeting

Ziplock, or equivalent, polyethylene bags

PROCEDURES
Preparation

1. General sample location coordinates will be loaded into GPS units prior to arrival
in the field based on Figure 4.
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2. All sampling equipment will be decontaminated and wrapped in aluminum foil
prior to entering the field. The decontamination procedures are included on the
following page.

Equipment Decontamination

Sampling equipment will be decontaminated in a well-ventilated area free of dust,
approved by the QA Manager. Cleaning will not be conducted in the field. A cleaning
station will be established and all personnel will wear gloves during cleaning. Equipment
will be free of visual dust or other contamination prior to the decontamination procedure.

Based on a discussion with the laboratory, a cleaning sequence similar to and consistent
with that employed at the laboratory was developed. Non-dedicated equipment (spoons,
bowls and scissors) will be cleaned a follows:

A detergent wash using commercially available TSP and soft bristle brush.
A triple rinse with commercial distilled water.

Air dry on aluminum foil.

Rinse with reagent grade toluene (lab provided)

Final air dry on aluminum foil.

Wrapped in unused aluminum foil.

SourwdE

The spent toluene will be collected for proper disposal.
Sample Locations

The initial location for each sample will be pre-selected using GPS coordinates
(Latitude/Longitude) based on the grid spacing as established in Section 3.2.1 and
identified on Figure 4. The locations will be located in the field with a GPS unit. If the
pre-selected location is not suitable (e.g. insufficient soil or vegetation) the location will
be systematically relocated in 1 meter increments inward from the facility fence until a
suitable location is found. The direction and offset will be recorded in a bound field book
and the new coordinates measured and then recorded in the GPS unit. Available
landmarks will also be recorded. Once the sample location is established, a 1 m? area
will be marked with flags labeled according to the naming scheme presented later in the
sample labeling section. Photos will also be taken at each sample location depicting
actual conditions at each sample point.

If the sampling grid is modified due to rocky conditions or uneven soils cover the
modifications will be recorded in the field book. The soil collected will be described
using the Unified Soil Classification System (USCS).

During the second round of vegetation sampling, the sampling team will identify how the
location of vegetation samples collected in the first and second rounds of sampling will
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relate to each other (e.g., offset by _ feetto the ) in a bound logbook. The use of
flags will allow for accurate location of dry vegetation sampling.

Sample Collection

Vegetation and soil sampling collection will follow a similar collection technique. Each
collection procedure is listed separately to ensure proper collection order and technique is
followed.

VEGETATION SAMPLE COLLECTION

Vegetation samples will be collected first from each sampling location to ensure that soil
deposited on foliar surfaces is captured for inclusion in the analysis.

1.

2.

Each sample collection site will be approached from a down wind direction to the
extent possible.

The sampling site will consist of a 1 meter by 1 meter square area. The corners of
the area will be staked with wired flags and photographed, both close up and from
an appropriate distance to characterize the location.

Sampling personnel will wear new latex or nitrile gloves at each location.
Frequent glove changes will be made in the event the sampler touches material
outside the sample location or un-cleaned sampling equipment.

The sampling technician will kneel outside the sample site from the downwind
side to collect the samples.

Vegetation samples will be collected using stainless steel scissors. The cuttings
will be carefully allowed to drop (or placed) directly into the amber glass sample
jar to preserve any soil deposited on foliar surfaces:

a. Vegetation Selection Criteria: Green, or actively growing, portions of
each plant type within the sample site will be selected. The vegetation to
be sampled will consist of leafy plant tissue types that potentially would
be consumed by herbivores such as those to be evaluated as representative
receptors in the RA (see Workplan Section 5.4.2.2).

i. The mammalian receptor (a rodent) may consume a variety of
vegetation, such as seeds, fruit, grasses, forbs, and the leaves of
shrubs;

ii. The avian receptor likely would consume mainly seeds and fruit.

iii. Based on discussions with personnel at the site, larger mammals
(i.e., cattle) have been observed consuming a variety of fresh
vegetation such as grasses, saltbrush, and other leafy plants of
various sizes.

iv. A variety of green vegetation (not woody material), seeds, and fruit
found to be present at each sample location will be collected and
combined in a sample jar to provide a representation of the plant
material on which herbivorous receptors in the area may feed. As
such, the vegetation sampling is biased towards grasses, leaves,
fruits, flowers, and seeds.
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b. Visually equal portions of each plant type in the sample area will be
collected. It is expected that vegetation will be sparse and the field staff
will need to exercise judgment to collect representative samples.

c. Data regarding the vegetation collected will be recorded in a bound
logbook. Data will include those items as listed on the Plant Tissue
Sampling Field Data Sheet included for reference.

6. The sampler will secure the cap tightly.

The sampler will label and tag the sample containers.

8. The sampler will place the glass sample containers into sealable plastic bags and
then into an iced shipping container. Samples should be cooled to 4°C as soon as
possible.

9. The sampler will complete the chain of custody forms and ship as soon as
possible in order to minimize sample holding time. Scheduled arrival time at the
analytical laboratory should give the lab as much time as possible for scheduling
of sample analysis.

~

SOIL SAMPLE COLLECTION

Soil samples will be collected from each composite area. Individual increments will be
composited by the laboratory to reduce handling in the field.

10. The sampling site will consist of the same 1 meter by 1 meter square area from
which the vegetation sample was collected. The corners of the area will be staked
with wired flags and photographed, with time stamps, both close up and from an
appropriate distance to characterize the location.

11. Sampling personnel will wear new latex or nitrile gloves for the soil samples.
Frequent glove changes will be made in the event the sampler touches material
outside the sample location or un-cleaned sampling equipment.

12. The sampler will kneel outside the sample site from the downwind side to collect
the samples.

13. A stainless steel spoon will be used to collect soil from an evenly spaced 9-cell
grid within the 1 meter square sampling site.

14. The upper two-inches of soil will be collected. Visually equal portions will be
collected from each cell and placed in the stainless steel bowl.

15. The soil will be mixed with the stainless steel spoon until homogenized using the
quartering method or stirring the material in a circular fashion and then reversing
direction, and occasionally turning the material over (p. 13, SESDPROC-300-R1).

16. The soil sample will be placed in a 4 oz amber glass jar, (fully filled).

a. An additional 4 oz sample of the homogenized soil will be placed in a
field composite stainless steel bowl.

b. The field composite stainless steel bowl will be covered with aluminum
foil and taken to the next sampling increment location within the
composite sample area.

c. Each composite sample area will produce two field composites. One field
composite from each composite location will be taken by USEPA-IX for
independent analysis. One field composite will be shipped with KHF
samples and placed on hold with the laboratory.
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17. The cap will be secured tightly.

18. The sampler will label and tag sample containers, and record appropriate data on
soil sample log book (depth, location, color, other observations)

19. The sampler will place the glass sample containers into a sealable plastic bags and
then into an iced shipping container. Samples should be cooled to 4°C as soon as
possible.

20. The sampler will complete the chain of custody forms and ship to the analytical
lab as soon as possible to minimize sample holding time. Scheduled arrival time
at the analytical laboratory should give as much of a holding time as possible for
scheduling of sample analysis (p. 6, US EPA Region 9 Soil Sampling).

21. Each sample increment within a composite sample area (e.g., the NE property line
sample area) will be collected using a different stainless steel spoon and bowl.

22. All reusable sample equipment will be decontaminated after each composite
sample area has been completed and prior to reuse at the next sampling area.

Rinsate Blank Procedures

One rinsate sample will be collected each day of sampling from each sampling team. A
total of 4 rinsate blanks (2 soil/2 vegetation) are expected (2 teams, two days of
sampling). One rinsate blank will be analyzed for each sampling matrix and the second
sample(s) will be held at the laboratory for additional confirmation analysis if rinsate
contamination is detected.

Each rinsate blank will be collected using a set of pre-cleaned sampling tools. For the
rinsate blank laboratory grade, distilled-deionized (DI) water will be provided in sealed
and numbered vials from the laboratory. Each rinsate sample will be collected by
pouring the laboratory provided DI water into the stainless steel bowl and over the
sampling tool(s). The water will then be poured into lab provided sampling vials.

Duplicate Sampling Procedures

Duplicate and Matrix Spike/Matrix Spike Duplicate samples will be identified by the
project manager and communicated to the laboratory. Since the sample will be
composited at the laboratory, blind-field duplicates are not possible. There is sufficient
soil volume in the 4-0z jars.

Sample Labeling

Each sample will be labeled with the date, the composite area identifier as included on
Figure 4 and the table in Section 3.2.1, a 2 digit location identifier, and “S” or “V-G or V-
D for soil or vegetation-green or vegetation-dry, and the samplers initials. The time will
be recorded separately on the sample label. For example:

090216-NE-01-S-MRS 14:30 (February 16, 2009, Northern Half of Eastern Property
Line, location 1, Soil, by Michael R. Shoemaker, at 2:30 PM))
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The sample numbers, time and notes will be recorded in the field book.

The laboratory will be provided with a key indicating the samples to be composited.
Samples being composited will be placed in one cooler, as feasible. All samples being
composited will have the same composite area identifier in their name.

Chain of Custody and Shipping

Field personnel are responsible for sample custody from the time of sample collection
until the time of shipment. Samples will be kept in the secure possession of the sampler,
meaning they are either within sight of the sampler, in the sampler’s secure vehicle, or
within a secure office area.

The following procedures for chain-of-custody forms will be followed:

e Chain-of-custody forms will be provided by the laboratory (see attached
example).

e Chain-of-custody forms will include the project name, Wenck project number,

signature of sampler, receiving laboratory, sample ID numbers, date and time of

collection, sample location, number of containers, analyses requested, sample

matrix, and custody transfer signatures, including the name of the shipping

company. Signatures of personnel from the shipping company are not required.

The shipping bill number will be recorded on the chain-of-custody form.

One chain-of-custody form will be supplied per cooler.

Chain-of-custody forms will be completed in ink.

Mistakes will be lined out with a single line and initialed and dated.

Entries will be sequentially numbered.

Repetitive entries made in the same column may be simplified with a continuous

vertical arrow between the first entry and the next different entry. A "ditto"” or

quotation marks indicating repetitive information will not be used.

e Multiple chain-of-custody forms for a single shipment will be consecutively
numbered using the "Page _ of " designation.

e One copy of the chain-of-custody form will be filed with the Wenck for tracking
and laboratory communication purposes.

The laboratory will retain a copy of the shipping bill as proof of custody during transit.
Sample coolers will be prepared for shipment as follows:

e Each cooler will be wiped clean of all debris and water.

e Each cooler will contain a corresponding chain-of-custody form sealed in a
polyethylene bag.

e Each cooler will contain a temperature blank that will be checked by the
laboratory when the cooler arrives at the laboratory.
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e Each cooler will be packed with bubble pack or similar packing media and
contain a sufficient volume of ice to maintain a temperature of 4°C + 2°C.

e Cooler ice will be double bagged.

e Coolers will be secured with at least two cooler custody seals (see attached
example) and covered with clear plastic packing tape.

e Each cooler will be taped and sealed shut with clear plastic packing tape around
each end of the cooler.

e Each cooler will be shipped to the laboratory by overnight courier or hand
delivered.
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PLANT TISSUE SAMPLING DATA SHEET
PCB Congener Study
Kettleman Hills Facility (KHF)
Kings County, California

Project Name: _ CWMI - KHFE

Sample Identification: Date:
Composite Name: Time:
Composite Increment: Chain of Custody Number:

Weather Conditions:

LOCATION DESCRIPTION

e  primarily grassy
e scarce grass
e brush/scrubs

SAMPLE TYPE

Species:

e |eaves
saltbrush
grasses
seeds
flowers
forbs
fruits
whole plant

SAMPLE PREPARATION

Container:
Preservation:
« Shipping

« Packaging

Comments and Notes
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Sample Chain of Custody Form
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Sample pictures of vegetation types at Kettleman Hills Facility

Saltbrush (close-up)

California Poppy
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Typical Small Flowering Plants and Grasses (Saltbrush in background)

Typical Small Flowering Plants and Grasses (close-up)
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