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ABSTRACT

Chemical Waste Management, Inc., Kettleman Hills Facility (CWMI) has performed an emissions
characterization study in accordance with the requirements of its Resource Conservation and
Recovery Act (RCRA) Part B Permits. The purpose of this study was to identify and quantify
hazardous constituents being emitted into the air from the facility and to fully characterize the
topography and meteorological conditions at the facility which would affect their transport. These
results were then used to develop a proposed list of target compounds for sampling, and to determine
the locations for siting ambient air monitoring stations.

Based upon the sampling data, air dispersion modeling, and analysis of predicted property line
ambient air concentrations, the results of this study conclude that the potential impact to off-site
receptors was not great enough to justify an ambient air monitoring system around the CWMI
Kettleman Hills facility.

WA4297 NREPORTS\KETHLSFN. WLE v April 1995
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1.0 INTRODUCTION

The Kettleman Hills Facility (CWMI) is a Class-I Disposal Site located on the western slope of the
Kettleman Hills bordering the western edge of the San Joaquin Valley. The facility is located within
U.S. EPA Region IX in Kings County, California, approximately 3.5 miles southwest of Kettleman
City and 5 miles southwest of Avenal (See Figure 1).

In February 1988, CWMI was issued a RCRA Part B permit by the U.S. EPA and the State of
California Environmental Protection Agency's Department of Toxic Substances Control (DTSC)
(formerly the Toxic Substances Control Division of the California Department of Health Services
(CDHS)). As required under U.S. EPA condition V.D. and DTSC condition V.C. in the RCRA
permits, CWMI must perform the following:

»  Fully characterize the topography and meteorological condition that affect the airborne
transport of hazardous constituents

« Identify hazardous constituents being emitted into the air from the facility, based on
analyses specified in the permits

» Quantify the hazardous constituents through ambient air sampling

In 1991, a workplan was prepared by AeroVironment Inc. entitled "Kettleman Hills Facility
Workplan, Topographical and Meteorological Characterization and Airborne Contaminant
Identification" (henceforth referred to as the Workplan and included here as Appendix A). This
Workplan detailed a strategy to accomplish the emission characterization requirements listed as
conditions by the RCRA permits. The Workplan was submitted to the DTSC for review and
ultimately obtained approval in a letter dated December 13, 1991 from John A. Papathakis, of DTSC,
to Mr. Mark Langowski, the General Manager of CWMIL

In February, 1994, Rust Environment & Infrastructure (Rust) was contracted to carry out the
emission characterization project as described in the approved Workplan. From March 15, 1994
through May 04, 1994, Rust collected field samples from each of the active sources of the landfill
targeted for this study to determine the presence and quantity of any hazardous constituents. The
Final Stabilization Unit (FSU) had subsequent source testing of air emissions performed between
January 31, 1995, and February 9, 1995. Once the on-site sampling was complete, air dispersion
modeling was performed by combining the hazardous constituent characterization data with the
meteorological and topographical data to predict the locations beyond the facility boundaries where
maximum impacts from facility emissions were likely to occur. This data was then used to
determining the necessity for selecting air monitoring locations to measure the ambient air impacts
of facility emissions.

WAI297 NREPORTS\KETHLSFN.WLB i1 April 1995
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2.0 SITE BACKGROUND/STUDY OBJECTIVES

The objectives of this study were to sample the applicable matrices of all the active sources at the
facility and fully characterize their respective hazardous constituent composition. As described in
the Workplan, the RCRA permits identify which sources at the facility are potential sources of
airborne contaminants. These sources were the surface impoundments, the landfills, and the
Hazardous Waste Treatment Units (HWTUs). Figure 2-1 displays the locations of all the CWMI
sources and property boundaries. The Workplan went on to further discuss evaporative tanks as a
potential source for airborne contaminants. At the time of this study however, no evaporative tanks
were active, so these were not included in the sampling. Outlined below is a description of the
sources studied at the time of the emission characterization.

2.1 SURFACE IMPOUNDMENTS

The CWMI has had 20 surface impoundments, designated P-1 through P-20. Of these, P-9, P-14,
and P-16 were the only active surface impoundments containing aqueous waste during the emissions
characterization study.

2.2  LANDFILLS

The CWMI has had 18 landfills, designated B-1 through B-19. Three of the landfills (B-2, B-3, and
B-14) have undergone final closure and most of the remaining landfills (B-1 and B-4 through B-11)
were undergoing closure activity at the time of this emission characterization study. The proposed
landfill B-17 was not in operation at the time of the characterization study. The remaining landfills
which were included in this study were:

. B-13 This landfill was awaiting final closure.
. B-15 This landfill was awaiting final closure.
. B-16 This landfill was awaiting final closure.

. B-18 This landfill was divided into two Phases, I & II. At the time of the
emissions characterization study, Phase IT was actively taking waste and
Phase [ had interim cover. Samples were collected from both phases of
the B-18 landfill.

. B-19 Thus landfill was divided into four phases (IA, IB, II, and III). At the time
of the emissions characterization study, Phases II and III were covered
with a geomembrane liner, and Phase 1A had been emptied so that a
damaged portion of its liner system could be repaired. Therefore, none of
these three phases were included in the study. Phase IB, however, had
interim cover and samples were collected from this phase of the landfill.

W97 NEEPORTOKETHLEFN. WLE 2-1 April 1995
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23  HAZARDOUS WASTE TREATMENT UNITS

The Workplan describes the HWTUs to be included in the emissions characterization study. These
are listed below:

. The Central Processing Area (CPA) units, which include:
= the Drum Decant Unit (DDU).
= the Cyanide Treatment Unit (CTU).
= the PCB Storage/Flushing Unit.
« the Drum Storage Unit (DSU).
. The Final Stabilization Unit (FSU), along with the two FSU staging areas
24  TARGET COMPOUND LIST
The characterization of the hazardous constituents involved collecting samples from the above
named sources and analyzing them for the parameters in the approved Target Compound List (TCL).
The TCL is the list of compounds identified in the RCRA Permits to be targeted for sampling in the

emissions characterization study. The list of compounds was initially presented in Table 5-2 of the
Workplan and is included as Appendix B.

WA297 NREPORTS\KETHLSFN.WLE 2.2 April 1995
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3.0 SAMPLING & ANALYSIS STRATEGIES
3.1 INTRODUCTION

Because of the complexity of air emissions sources at the CWMI, characterization of emissions from
CWMI sometimes involved collecting samples from more than one matrix per source. This enabled
the most accurate determination of air emission rates. For example, at the surface impoundments,
both the impoundment liquid and downwind ambient air were sampled. The landfill sampling
involved collection of soil composite samples as well as integrated surface samples (ISS) of soil gas
emissions. For the hazardous waste treatment units, only downwind air samples were collected.
Figure 2 displays the sampling locations respective to each targeted source.

The approaches for sample collection in each specific matrix are described in detail in the Workplan.
These approved sampling methods were followed except as discussed in Section 3.2.

3.1.1 Surface Impoundments

In accordance with the approved Workplan, each of the three surface impoundments were sampled
once a week over a six-week period. Appendix E displays the dates of actual sampling events
throughout the duration of this emission characterization study along with the targeted compound
groups for each source. In addition, each sampling episode included collection of ambient air
samples downwind from each impoundment. Each air sample was analyzed for the volatile
parameters listed in the approved TCL (Appendix B).

3.1.2 Landfills

As stated in the approved Workplan, only surface soils from the active landfills or landfills not
finally closed were to be sampled and analyzed for the required semivolatile and inorganic analytes.
The Workplan specified that soil samples be collected from B-16, B-18 Phases I and II, and B-19
Phases IA, IB, I, and ITL. Between the time of development of the Workplan and authorization of
the project, B-19 Phases [A, Il and Il became inactive and covered with plastic sheeting. Therefore,
only the areas B-16, B-18 Phases [ and II, and B-19 Phase IB were sampled.

At the targeted landfills, B-13, B-15, B-16, B-18 Phases I and II, and B-19, a soil gas sample was
also collected using the integrated surface sampling (ISS) method described in the Warkplan.

3.1.3 Hazardous Waste Treatment Units

In order to characterize emissions from the hazardous waste treatment units, ambient air monitoring
was performed downwind of the CPA, DSU, FSU and FSU Storage areas. Two downwind sampling
locations were chosen to characterize the CPA emissions with one of the two located directly
downwind of the DSU. An ambient air sampling station was located downwind of the FSU along
with each FSU storage area. Stack Test-Monitoring of the FSU stack was also performed to monitor
the stack effluent emissions for presence of the hazardous compound targeted in this study. The
Stack Test-Monitoring is discussed in Section 3.2.5 of this report.

WAZITPREPORTSNKETHLSFN. WLE 3-1 April 1993
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32  SAMPLING AND ANALYTICAL PROCEDURES
3.2.1 Surface Impoundment Liquid Sampling and Analysis

The Workplan required the impoundment sampling events to take place once a week over a 6-week
period. The samples were to be taken every sixth day so as not to bias sample representativeness due
to weekly operations.

Overall, the actual sampling was performed in accordance with the intent of the plan. However, the
sampling was not scheduled to coincide with discharge of wastes because of the costs and difficulty
associated with rescheduling (re-arranging for personnel to be available, deliveries of containers,
etc.), and because discharge activities were judged to occur for less than 10% of the time and
therefore would bias the findings of the study if only those times were selected.

The Workplan prescribed collection of a discrete liquid sample within three feet of the measured
bottom of each sampled surface impoundment (ponds). The purpose of sample collection at depth
in the ponds was to better characterize potential sources of airbomne contaminants originating within
the impoundments, as samples collected closer to the surface could be more VOC depleted. Several
options for suspending a sampler over the impoundment surface and collecting a discrete sample 3
feet above the bottom of the pond were eliminated for safety and cost reasons. Collecting samples
with a pump was not considered good sampling technique because the analyses required volatile
organic compound testing and a pump would lead to more VOC losses. Instead, a 2-inch PVC pipe
with a slotted end section was slid down the side of each pond to reach areas to be sampled. Using
as-built data provided by the CWMI Engineering Department, the required pipe length was
calculated using the slope and depth of each pond.

The locations for collecting the discrete samples were chosen to be approximately midway along the
length of each pond. This location was determined as reasonably representative of the total pond
mixture. The calculated length of pipe was pushed into the pond to the position calculated from the
as-built data. This method of placement was used because the heel of the side slope meeting the
bottom could not be determined during pipe placement. Following placement, the pipe location was
surveyed.

As specified in the Workplan, sampling equipment was dedicated to each surface impoundment.
Preceding and following each sampling event, the equipment was rinsed with deionized water, All
equipment associated with each pond was wrapped in visqueen and stored adjacent to the pond. All
sampling equipment was disposed of at the facility. Equipment blanks and duplicates were also
collected as specified in the Workplan.

The Workplan required the surface impoundment samples to be analyzed for volatile and semi-
volatile organic compounds. The methods specified for each compound group were those generally
used for wastewater and hazardous waste characterization. However, the detection limits required
by the DTSC were closer to those more commonly associated with drinking water analyses. Each
liquid sample was analyzed by the chemical analysis methods listed below:

WAL297 NREPORTS\KETHLSFN.WLE 3.2 April 1993
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EPA Method 624 for volatile organic compounds (VOCs) including allyl chloride, 2-butanol,
1,2-dibromoethane, n-heptane, hexanal, hexane, pentanal, propanal, acrolein, acrylonitrile, and total
volatile hydrocarbons (TVH);

EPA Method 8315 for aldehydes;

EPA Method 8080 for polychlorinated biphenyls (PCBs);

EPA Method 608 organochlorine pesticides (pesticides);

EPA Method 8280 for isomer-specific polychlorinated dioxins (dioxins); and

EPA Method 625 for semi-volatile organic compounds (5VOCs) including cumene and n-
nitrosodimethylamine.

One modification to the Workplan was to have acrolein and acrylonitrile analyzed by Method 624
instead of the specified Method 603. This modification was made because the analytical laboratory
contracted to perform the Method 624 analysis was not EPA-accredited for Method 603 analysis.
Because of the need for additional sample handling to forward the samples to a Chemical Waste
Management, Inc. (CWM) approved laboratory, a decision was made to have the analysis of acrolein
and acrylonitrile included in the Method 624 analysis. A second modification was to have xylenes
reported as total xylenes rather than by speciated isomers.

The targeted practical quantitation limits (PQLs) were those specified in the Workplan. These PQLs
reflect the detection limits required by the CWMI RCRA Part B permits. Several of the detection
limits identified in the Workplan were listed as "to be determined"” (TBD). When no detection limits
were specified, the analytical laboratory assigned a detection limit similar to other PQLs in the same
analyte group.

The (TVH) analysis was performed under Method 624 by quantifying the area associated with the
top ten detected peaks selected from the Method 624 sample analysis. This area was then integrated
and correlated to the concentration of an associated standard.

EPA Method 607 was the requested analytical method for liquid analysis of n-nitrosodimethylamine,
n-nitrosodiphenylamine, and n-nitroso-n-propylamine. These compounds were included with the
Method 625 analysis for SVOCs because the analytical lab satisfactorily demonstrated the ability to
analyze these compounds with this method. As with the discussed volatiles, the analytical laboratory
assigned a PQL to cumene similar to others in the same compound group.

3.2.2 Landfill Soil Sampling and Analysis

The purpose of investigating the landfill soil surface was to characterize the natre of this area as a
potential source of air contaminants. In order to accomplish this characterization at each landfill unit
or (in the case of B-18 and B-19, each phase) ten sub-samples were collected and lab-composited
into one sample for analysis. The composite samples were then analyzed for the targeted semi-
volatile organic compounds by EPA Methods 8270 (Semivolatiles), 8080 (Organochlorine Pesticides
and PCBs) and 8280 (Dioxins), and selected metals by EPA Methods 6010 and 7471 (CAM Metals).
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3.2.3 HWTU and Surface Impoundment Ambient Air Sampling and Analysis

The strategy for collecting ambient air samples followed the procedures outlined in the Workplan
except for the specific method modifications described in sections 3.2.3.1 through 3.2.3.5.

All of the locations for placement of sampling equipment followed the prescribed siting requirements
stated in the Workplan. For sampling around the HWTUs, two sampling locations for the CPA, one
of which specifically targeted the DSU, were selected, along with one station for the FSU, and one
station for each of the FSU storage area. The samplers were placed at locations downwind of the
specific HWTU based upon current prevailing wind directions.

All of the analytical methodologies described in the Workplan were followed unless specifically
discussed in the following sections.

3.2.3.1 VOCs - TO-14 and Total Volatile Hydrocarbons

Ambient air samples were collected in electropolished stainless steel cylinders using the
instrumentation and sampling procedures described in the Workplan and EPA Method TO-14 (EPA,
1988). A XonTech model 911A directional sampling system was used with a 12-volt diaphragm
pump with an all stainless steel and Teflon construction. Air flow was controlled by a back pressure
flow controller.

Several minor modifications to the workplan were proposed to improve the quality of data collected.
These proposed modifications were presented to the DTSC and were ultimately approved for
incorporation into the Workplan. The first approved modification proposed the addition of acetone
and methyl ethyl ketone to the method TO-14 target analytes instead of being sampled and analyzed
by method TO-11. The second approved modification proposed the use of directional sampling for
VOCs. (The Workplan did not address the use of directional sampling techniques.)

The purpose of directional sampling was to avoid diluting the sample with air which did not come
from the source when the wind direction changed during a sampling event. The directional sampling
for TO-14 VOCs utilized a wind vane mounted eight feet from the ground surface and located with
each VOC sampler (see Figure 3-1). The wind vane activated a solenoid switch which routed the
sampled air stream either to or away from the canister. The wind vane was programmed to collect
air samples (in-sector) inside of a 180" window. If the wind changed and came from a direction
outside of this 180° window (out-sector), the solenoid switch would route the sampled air stream out
to vent. During a scheduled sampling event the samplers would be located downwind of the source
with the center of the 180° in-sector window directed at the source.
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3.23.2 VOCs - Carbonyls

Formaldehyde and other carbonyl compounds in air were sampled and analyzed following the
procedures discussed in the Workplan. These procedures utilized a method based on EPA Method
TO-11 [from the EPA Publication Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, (May, 1988)].

Although not required by the method, two cartridges were used in series to increase the collection
capacity of the media and to be able to detect overloading or "breakthrough” of the collection media.
Air was pulled through the media using Neuberger pumps with inert Viton diaphragms. The airflow
rates were adjusted using needle valve flow controllers. Sampling train airflow calibrations were
performed periodically using a precision rotometer calibrated against a primary standard., All direct
connections to the SepPak cartridges involved stainless steel luer fittings. Sampling media were
handled only with polyethylene or nitrile gloves

The carbonyl samples were collected at airflow rates of approximately 0.3 liters of air per minute
(L/min) for eight-hour period sampling, or higher rates of airflow for shorter sampling periods. Flow
calibration was done before sampling, periodically during sampling, and after sampling using a
precision rotometer calibrated quarterly against a primary volume standard.

3.2.3.3 VOCs - Carbonyl Chloride (Phosgene)

Although the original Workplan called for use of EPA Method TO-6, ambient air samples for
phosgene (carbonyl chloride) in air were collected and analyzed according to OSHA Salt Lake City
Analytical Laboratory Method No. 61. The modification to use OSHA Method 61 instead of TO-11
was approved by the DTSC in the December 13, 1991, letter from John A. Papathakis of DTSC.
This method uses personal air sampling pumps to pull air through solid adsorbent tubes containing
XAD-2 adsorbent media treated with 2-(hydroxymethyl) piperidine (2-HMP). 2-HMP reacts with
phosgene to form a stable and unique derivative.

This method was used instead of EPA Method TO-6 for several reasons. Method TO-6 uses midget
impingers with an aniline in toluene solution. The hazards of handling and shipping this volatile
mixture are avoided using OSHA Method No. 61, which uses a solid adsorbent medium. Also, the
risk of cross-contamination of other volatile organic compound (VOC) samples with toluene vapors
is eliminated using 2-HMP coated solid sorbet media.

SKC Model 224-PCRX7 personal air sampling pumps with variable orifice tube holder (THVO)
controllers were used to provide a sampling rate of between 0.5 and 0.7 liters of air per minute. Flow
calibration was done before and after sampling using a precision rotometer calibrated quarterly
against a primary volume standard. When duplicate samples were collected, two identical sampling
trains were used and identical sample airflow collection rates were targeted.

The samples were removed form the sampling train after the sampling period (usually eight hours)
and were capped using a polypropylene end cap. Samples were shipped overnight in insulated
coolers. Reduced temperatures were not used because the method reports that samples are stable for
over two weeks at ambient temperatures.
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2-HMP reacts with phosgene to form a stable and unique derivative. The derivative was analyzed
by gas chromatography with a nitrogen-phosphorous detector (GC-NFD).

3.2.3.4  Semivolatile Organic Compounds (SVOCs)

The methodologies listed in the Workplan to sample and analyze for SVOCs in air include U.S.
EPA methods TO-4 (pesticides and PCBs), TO-7 (nitrosamines), TO-8 (phenols and cresols), TO-9
(dioxins), and TO-13 (polynuclear aromatic hydrocarbons). Method TO-7 uses an adsorption
cartridge for the detection of nitrosamines, and Method TO-8 uses an impinger sampling train for
collection of phenols and cresols. The sample collection method for TO-4, TO-9, and TO-13 involve
a modified high volume sampler with a sample collection cartridge consisting of a small glass fiber
filter followed by a polyurethane foam (PUF) plug. Once a sample is collected, the filter and PUF
plug undergo extraction and analysis for the compounds in the above lists. This sampling method
is often modified to include a layer of XAD-2 adsorbent resin sandwiched within the PUF plug to
allow for greater capture of gas phase volatiles. An approved modification to the Workplan included
the utilization of such a PUF/XAD-2 cartridge.

Another modification to the procedures described in the Workplan involved the sampling of all the
SVOCs by Method TO-13 sampling techniques. The laboratory chosen for the analysis of SVOCs
demonstrated the ability to detect and quantify compounds beyond the TO-13 list after the extraction
of a filter and PUF/XAD-2 cartridge. This expanded compound list was very similar to the 8270
compound list for soil analysis and included the target phenols and nitrosamines. Furthermore, once
the sample was extracted, pesticides and PCBs could also be analyzed from the extract, as well as
dioxins, by shipping an aliquot of the sample extract to an approved dioxin laboratory. By following
the sampling procedures in TO-13, all of the required detection limits were achievable based on a
sample volume of approximately 100 m’ of air. Therefore, because of the demonstrated ability to
collect and analyze all of the targeted SVOCs to the required detection limits, the DTSC approved
the modification to utilize a single sample collection method (TO-13) to identify all of the SVOCs
on the TCL.

The procedure for sampling SVOCs involved drawing air through a quartz filter and PUF/XAD-2
cartridge at approximately 0.214 m’/min for an eight hour sampling period in order to collect the
minimum required sample volumes. The quartz filter was used to collect particulate matter,
including any SVOCs in particulate form. Vapor phase SVOCs are drawn into the PUF/XAD-2 plug
and chemically react with the PUF/XAD-2 to remain bound to this media until chemically extracted
in the laboratory.

3.2.35  Inorganic Metals

To characterize particulate and metals emissions from the HWTUs, the Workplan described the
collection method of taking the small glass fiber filter from the TO-13 sampling apparatus and
cutting it in half, using one half for SVOC analysis and the other half for metals analysis. An
alternative procedure was approved by the DTSC, which used a separate high volume particulate
sampler to be located along with the other sampling equipment at the designated sampling locations.
The high volume sampler would operate over the course of a working day and collect particulate
onto an 8 by 10 inch quartz fiber filter. Once the sample was collected, the filter was removed,
measured for total particulate matter, and then analyzed for the metal compounds listed on the TCL.
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for particulate/metals sample collection was that the TO-13 filter would not have to be cut in half,

Cutting the filter in half raises detection limits and increases the potential for inaccurate weighing
of collected particulates.

3.24 Landfill Integrated Surface Sampling (ISS) and Analysis

In order to characterize gas emissions from the surface of the landfills, an integrated surface sample
(ISS) was collected from each of the landfills targeted by this study. These landfills included B-13,
B-15, B-16, B-13, Phases [ and II, and B-19, Phases IA, IB, II, and III. As described in Section 3.1.2,
only B-19 Phase IB of the B-19 phases could be sampled at the time of the study.

To collect the ISS samples, a portable sampling device was required that enabled multiple sampling
apparatus to be attached. This allowed more than one type of sample to be collected simultaneously.
As stated in the Workplan, the strategy was to walk a 50,000 ft* grid, for 25 minutes, with a sample
probe located two to three inches above the surface of the landfill and collect a time-integrated soil
gas emissions sample. Once collected, this sample would be analyzed for the VOCs on the TCL.

The Workplan briefly described the ISS sampling apparatus as a backpack equipped with an internal
power source, 12-volt pump with an unlubricated Viton rubber diaphragm, Teflon tubing sample line
with a six inch diameter, 316 stainless steel funnel, Tedlar bag sample containers for TO-14 VOCs,
along with other sampling media, pumps and impingers for the carbonyls and phosgene. Several
modifications to the sampling apparatus and sampling methodologies were proposed to DTSC in
order to improve the likelihood of maintaining sample integrity while logistically carrying such a
sampling apparatus. These modifications which were approved by DTSC included:

. Substitution of OSHA Method 61 in place of the impinger method for phosgene
collection. This modification was previously described in the ambient air sample
collection section.

. Substitution of an electropolished stainless steel canister in place of the Tedlar bag.
Canisters maintain sample integrity longer and are easier to ship and handle.

. Substitution of the backpack with the sampling equipment being placed on a small
dolly. This dolly was wheeled around the landfill surface, collecting samples
according to the procedures described in the Workplan. Figure 3-2 displays the
modified sample collection device.
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3.2.,5 Final Stabilization Unit (FSU) Stack Sampling

To determine if any target analytes were being discharged from the FSU building, source testing was
performed. Due to the effort and expense associated with stack testing for the number of analytes
targeted in this study, CWMI decided to use the stack testing data for emission inventory reporting
to the San Joaquin Valley Unified Air Pollution Control District (STVUAPCD). This data was used
to help comply with the "Hot Spots"” reporting requirements regulated by the SIVUAPCD. As a
result of using this data for "Hot Spots” the source testing methods were selected and modified to
meet the sampling requirements of both DTSC and the SIVUAPCD.

Parsons Engineering Science, Inc. (PES) from Irwindale, California was selected to perform the
required stack sampling. PES, CWMI and Rust composed the source testing protocol (STP) which
described sampling and analytical methods, along with a general approach for testing the stack
emissions from the FSU. The STP was submitted to the SIVUAPCD and the California Air
Resources Board (CARB) for review. The STP went through several modifications in order to meet
the requirements of the "Hot Spots" program while still meeting the objectives of the emissions
characterization study regulated by DTSC. A copy of the STP, along with a summary of the final
approved modifications, is located with the FSU source testing report in Appendix J.
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Figure 3-1
VOC SAMPLING PHOTOS
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Figure 3-2
ISS SAMPLING PHOTOS
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4.0 SAMPLING OPERATIONS
4.1 LANDFILL SOIL SAMPLING

In order to determine the specific locations where soil samples were to be taken, Rust obtained
topographic maps of the appropriate landfills and landfill phases from the CWMI Engineering
Department, divided each into 10 approximately equal subareas and randomly identified a sample
location in each subarea. The preliminary locations were reviewed by CWMI and suggestions were
made for repositioning several sample collection points to avoid sampling on steep slopes or through
deep cover material. As a result of the suggestions made by CWMI, several sample locations were
moved to more accessible points where cover was estimated to be 1-2 feet rather than 6-8 feet thick.
The CWMI survey team identified the sampling locations with flagged stakes, and then surveyed and
plotted the locations. The figures found in Appendix C identify the final sampling locations by their
respective survey points and sample identification.

Additionally, CWMI requested that two additional sets of 10 samples be collected in Phases I and
Il of B-18. It was agreed that an “A" and “B" sample would be collected at different locations in two
sets of subareas within the phases. Also, one set of 10 samples (B-18-II-1A through 10A) was split
by the laboratory to generate a replicate. The split samples were designated as COMP A and COMP
B for separate laboratory analysis.

A stainless steel slide-hammer device fitted with a stainless steel sample sleeve was used for the
collection of the 10 samples from each landfill area. The sampling technicians collected the samples
from 0-6 inches below ground surface immediately adjacent to each staked sample location. All 10
samples were then sent to the laboratory where composite samples were prepared to be analyzed as
representative of each landfill area.

Sample equipment coming into contact with the soil was rinsed using deionized water between
collection of each sample in each subarea. The equipment was washed with deionized water and
non-phosphate detergent and further rinsed with deionized water between collection of samples from
different phases or landfills. Equipment was sun dried after rinsing.

In order to meet the project start date agreed with DTSC, the soil samples were collected on March
15 and 16, 1994. The tables found in Appendix E indicate the sample collection date along with the
required analysis for all of the landfill soil samples.

4.2 LANDFILL INTEGRATED SURFACE SAMPLING
4.2.1 VOCs

The ISS sampling for VOCs followed the procedures described in the Workplan and any approved
modifications discussed in Section 3.0

In order to establish the exact grid locations, an approximate position of the grid was located by
Rust. After the general area was agreed upon, the CWMI survey team surveyed and plotted the
locations of the four corners of each landfill grid. The target grid size was approximately 50,000
quare feet, with the exact grid area determined by surveying. The figures found in Appendix D,
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display the surveyed [SS exact grid area respective to each sampled landfill. Appendix E lists the
sampling dates and the required analysis for all ISS sampling.

In order to lower compound detection limits without significantly modifying the approved collection
procedures, the duration of sample collection was increased from 25 to 30 minutes at each site.

4211 TO-14

All TO-14 sampling was done in accordance to the Workplan and any approved modifications. No
significant problems were encountered with the TO-14 and TVH sampling and analysis.

4.2.1.2  Carbonyl Chloride (Phosgene)

The airflow rates for phosgene samples were increased to the extent possible in order to maximize
the sensitivity of the method (OSHA Method 61 for carbonyl chloride [phosgene]), Because of the
maximum sample time consideration for other samples, however, it was not possible to extend the
sample collection period. Thus, the airflow rate was critical in determining airbome detection limits.
The highest flow rates which the pumps could maintain were used.

Limitations of the sampling pumps’ ability to overcome the back-pressure of the sampling media
made it impossible to achieve the same airborne detection limits as with the eight-hour samples
collected at the surface impoundments and hazardous waste treatment units. In order to improve the
detection limits of collected samples, ISS samples which were collected on or before April 20, 1994
at less than 0.8 L/min were re-sampled at 1.3 to 1.5 L/min from May 2 - 5, 1994, The actual method
detection limits are shown in Table 4-1.

4.2.1.3 Carbonyls

As with Phosgene, in order to obtain the lowest achievable detection limits, the air sampling rates
for the ISS samples collected by EPA Method TO-11 were increased to maximize sensitivity. Due
to the large back-pressure across the treated SepPak sampling media cartridges, however, it was not
possible to collect samples at significantly higher flow rates. Most of the actual flow rates used were
below 1.5 L/min. Lower flow rate increases were necessary in some cases, due in part to the high
back pressure on the cartridges or related Neuberger pump limitations.

The initial results of carbonyl sample analysis indicated higher levels of aldehydes in the secondary
cartridge than the primary cartridge. Once it was verified that the primary and secondary cartridges
had not been placed in reverse order, it was hypothesized that the sampling train might be
contributing contaminants to the secondary tube. Amber latex tubing was used upstream of the
sampling media in the original sampling train configuration. This was replaced with
polytetrafluoroethylene (PTFE)-lined Tygon tubing. Additionally, three instead of two cartridges
were used in series to further investigate the possibility of sampling media breakthrough. The results
are discussed in Section 5.1.
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4.3  SURFACE IMPOUNDMENT LIQUID SAMPLING

For sample collection, a standard 2-inch, single-ball PTFE bailer was pushed down the inside of the
PVC pipe to a distance of 3 feet vertically above the base of the pond. Surface impoundment liquid
sampling followed all of the discussed procedures and no significant problems were encountered.

44 HAZARDOUS WASTE TREATMENT UNIT AND SURFACE IMPOUNDMENT
AMBIENT AIR SAMPLING

The techniques and sampling procedures for collecting ambient air downwind of the targeted surface
impoundments and HWTUs were the same for each source type. Therefore, they will be discussed
together in the following sections.

For each surface impoundment and hazardous waste treatment unit, a reference location was
identified to serve as a benchmark for locating the sampling equipment. This location was surveyed
and plotted by the CWMI survey team. Figure 2-1 displays the general locations for locating the
ambient air sample equipment at each of these sources. During each sampling event, the exact
placement of the sample trailer was referenced to each source's respective benchmark and was
generally within 20 feet of the surveyed benchmark..

The locations for placement of the ambient air sampling equipment downwind of the surface
impoundments and HWTUs were dependent upon the wind direction at the time of sampling.
Therefore, the sampling equipment had to be portable. To accommodate this portability requirement,
the sampling equipment was placed upon open-top trailers which could be moved from about the
site and adjusted for specific wind conditions. Figure 4-1 displays the equipment/trailer setup. Each
trailer was configured with the equipment needed to collect all target compounds at a specific site
during a scheduled sampling event, including the required duplicates. Three trailers were setup with
sampling equipment and used throughout the project.

The VOC sampling equipment was battery powered so it did not require continuous 110 volt power
supply. However, the high volume (Hi-Vol) air samplers, utilized at the HWTUs to collect the
metals and SVOCs, required 110 volt continuous power supplied to the units for the entire duration
of sample collection. Because the exact sampling locations were wind direction dependent, 110 volt
receptacles with extension cords could not be used. To obtain the required power for sampling, a
diesel-powered generator was used at each site. The generators were placed at least 50 feet
downwind of the sampling location and moved if the wind direction changed enough for the
collected samples to be impacted by the generators. Figure 4-1 displays the generator placement
relative to the respective sample trailer.

44.1 VOCGCs
44.1.1 TO-14

Canister sampling for TO-14 VOCs and TVHs utilized the directionally controlled Xontech Model
911A sampler. The inlet consisted of a stainless steel inverted cone connected to stainless

W27 NREPORTSWETHLEFN. WLE 4-3 April 1995



Kettleman Hill Faciliry 1994
Emissions Characterization Study

steel and/or Teflon tubing and fittings which routed the air through a viton sealed pump and into the
canister. The inlet was placed approximately five feet above the ground surface and was gently
packed with silanized glass wool for particulate filtration. Because the units were directionally
controlled and had the potential for sample interruption, air collection flow rates were adjusted to
collect approximately 12 liters of air over the eight hour sampling event. The minimum required
sample volume was approximately six liters.

The Workplan specified equipment blanks and duplicate samples to be collected. Because the
Workplan did not discuss how these QA/QC samples should be taken, a discussion is provided in
the following paragraphs.

Duplicate samples were collected by splitting the metered flow exhaust from the sampler between
two canisters, The duplicates were rotated between the three sample locations and collected at a rate
of one per sampling event. When a duplicate sample was taken, flow rates were doubled to
accommodate the required increase in collected volume.

Equipment blanks were collected by attaching a zero air supply to the sampler inlet and collecting
an air sample through the system. An in-line activated charcoal filter was placed between the zero
air supply and the sampler to further scrub the clean air source. Sample flow rates were increased
so that blanks could be collected in one to two hours. Once an equipment blank was taken, the
sampler was sealed until the next sampling event. Most of the blanks collected immediately prior
to a scheduled sampling event with the equipment blank sampling rotated between the three samplers
each sampling event. One equipment blank was collected during each sampling event as required
by the Workplan.

All of the sampling procedures followed the protocol discussed in the Workplan and any approved
method modifications. The only problems encountered with the TO-14 and TVH sampling occurred
on May 2, 1994, at FSU-A and on May 3, 1994, at Surface Impoundment P-9. On both of these days
the sampling equipment malfunctioned midway through the sampling event. As a result the samples
were voided and both recollected on May 4, 1994. No further problems with the sampling or
analysis were encountered.

44.1.2  Phosgene

Phosgene samples were collected as described in Section 3.2. The only modification in field
sampling protocol was the increase of the sampling rate from 0.5 to 0.7 L/min toupto 1.3 to 1.5
L/min.

44.1.3  Carbonyls

As discussed previously, the results of analysis of initial rounds of carbonyl samples indicated higher
levels of aldehydes in the secondary cartridge than the primary section. Although this may have
indicated breakthrough, further investigation found fairly good agreement between duplicate
samples. This would not be expected if significant breakthrough occurred. This is discussed further
in 5.1.2. No further problems were encountered with the carbonyl sampling.
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44.2 SVOCs

Sample collection and analysis of all SVOCs followed the sampling procedures described in the
Workplan and any approved modifications. To collect the required 100 m® of ambient air, the
sample collection flow rates were adjusted to approximated 0.214 m*min for the eight hour
sampling event.

Field blanks were collected by identifying a clean filter as the designated blank sample for a given
sampling event. This filter accompanied the sample filters to the respective sampling site and
remained with these filters throughout the sampling process and shipment to the laboratory. The
field blank was analyzed and reported identically as the associated sampled filters.

No problems were encountered with the SVOC sampling by Method TO-13.

4.4.3 Metals

Sample collection and analysis of the inorganic metals followed the approved modification to the
sampling and analysis procedures described in Section 3.2.3.5.

Field blanks were collected by identifying a clean filter as the designated blank sample for a given
sampling event. This filter accompanied the sample filters to the respective sampling site and
remained with these filters throughout the sampling process and shipment to the laboratory. The
field blank was analyzed and reported identically as the associated sampled filters.

No problems were encountered with the sampling and analysis of inorganic metals by the approved
procedures.

4.5  FINAL STABILIZATION UNIT STACK SAMPLING

Once final approval of the FSU - STP was obtained from both CARB and SIVUAPCD, all
subsequent sampling and analysis followed the STP and approved modifications.

One week prior to performing the required FSU stack testing, all of the pre-test calculations were
submitted to the SIVUAPCD for review and approval. The pre-test calculations included the
method practical quantitation limits (PQLs) and estimated source concentrations (ESCs). The PQLs
were calculated using the targeted sample volumes along with background contaminant
concentrations found in the sampling media batches to be used for the testing. The PQLs were
compared to the ESCs to verify that the approved sampling methods were capable of detecting the
target analyte concentrations estimated to be present in the exhaust gas. All of the approved pre-test
calculations are included with the FSU source testing report located in Appendix J.

All of the FSU source testing was performed between January 31, 1995, and February 9, 1995. The
FSU source testing report describes the sampling operations occurring during the testing period.
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Figure 4-1

POWER GENERATION PLACEMENT PHOTOS
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TABLE 4-1

VOLATILE ORGANIC COMPOUND AIR MONITORING
AIRBORNE DETECTION LIMITS FOR PHOSGENE

Page 1 of 2
SAMPLE PHOSGENE Comment
MUMHER (ppbv]
B13 - 050294 = 51.89 See Mote 4
B15 - 050294 < 46,03 Ses Note 4
B L6 0504594 <4412 See Noe 4
BLE PHI - 050154 < 50.33 B8 Phase | - See Noge 3
B L8 PHIL - 050194 <4174 B Phose [] - See Note 3
B8 PHII - 050194-D <4343 B8 Phose Il - See Note 3
B 1% 050454 < 43.02 See Mote 4
CPA, 041454 <8.15
CPA 0420594 < 549
CPA -05015%4 =314
DSU 041494 = 509
DEU 042004 <5.13
DSLI -0420940 < 5.57
DSU -050154 <2198
FSL -4 1354 < 5.94
FSU -041394D <6.02 It
FSU 04 1994 < 6.07
FSU -0502%4 < 3.60
FEUA 041394 < 6.00
FSLIA -041594 < .06
FSUA -D50254 < 3.00
FEUA -0502940 < 149
FSUB -0413%4 < .16
FSUB -041954 <6.30 1l
FSUB -0415940 < 6.20
FSUB -D50294 <132
P9-033194 < 5.28
P 9 (40694 <516
P9 -40GHD <511
P9 041294 = 541
PO.0d1a | <623 -
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TABLE 4-1

VOLATILE ORGANIC COMPOUND AIR MONITORING
AIRBORNE DETECTION LIMITS FOR PHOSGENE

Page 2 of 2
SAMPLE PHOSGENE Comment
HUMBER — (pphv) “
P9 0430894 < 108
PO 0430540 =319
P9 050354 <437
P14 -0331974 < 7.83
P14 -040694 £6.23
P14 041394 <5.69
Pl4-0412940 < 560
P4 041894 <628
Pld 043094 =459
Pl 050304 <443
P4 -05035340 <4.15 ||
P16 -033154 <519
P16 -033194D <5.19
P16 40694 < 580
P16 -041294 <508
P16 -04 [B94 = 5,04
P16 -04 18840 <622
PG 43094 = 181
P16 050394 < 4,07 ||
MNOTES:
1} "ppbv” means pans per billkon by volume in air
2} "< means less than stated value (urbome detection limdt)
1) The analvtical detection limit was § micrograms («g) per sample
4:|h‘|3:|:d on methad and Mow rmte constrainis. this was the best detection limit pessible within the time
ol

Tabde displays positively detected sampling results only.
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5.0 ANALYSIS OF SAMPLES
5.1 DISCUSSION OF RESULTS

All analyses were performed by either California Laboratory Services (CLS), Enseco California
Analytical Laboratory (Enseco, a CLS subcontractor), Air Toxics LTD., Ross Analytical Services,
Inc. (Ross), West Coast Analytical Service, Inc. (an Air Toxics LTD subcontractor), and ALTA
Analytical (an Air Toxics LTD subcontractor). California Laboratory Services had been identified
during the project approval process to perform the soils and liquids sample analyses by methods for
which they have approval. Ross performed all analysis of inorganic metal samples, WCAS
performed the phosgene analysis and Air Toxics LTD, along with their subcontractors, performed
all remaining analysis of collected air samples.

Table 5-1 shows the detected concentration ranges of all analytes for each sampled matrix. This
table summarizes the data from all the analyses performed and readily allows correlation between
matrices when more than one matrix per source was sampled for the same compound. For example,
Acetone was detected in the liquid samples collected from the surface impoundments at 15,000 ug/L.
Acetone was also detected in the air collected downwind of the surface impoundments from 6.9 -
120 ppbv. The following sections, 5.1.1 - 5.1.5, discuss the results from each targeted source and
contain tables of detected hits for each compound group.

5.1.1 Landfill Soil Sampling

The analysis of landfill soil samples followed the Methods specified in the Workplan. However, the
required Method Detection Limits (MDLs) listed in the Workplan were generally lower than those
achieved by CLS and similar laboratories. It was agreed in a telephone conversation between
CWMI, Rust and DTSC personnel (March 15, 1994) that the higher CLS detection limits would be
used for EPA Method 6010, EPA Method 8270 and EPA Method 8080.

Of the parameters analyzed in the soil samples collected at sources B-16, B-18 Phase [ and 1A, B-18
Phase II and IIB, and B-19 Phase IB, many were not detected including all SVOCs (EPA Method
8270), all pesticides (EPA Method 8080) and a number of metals including antimony, beryllium,
cadmium, molybdenum and silver, thallium. Mercury and selenium were detected in several
samples. The metals results are shown in Table 5-2. Finally, other SVOC parameter groups
including PCBs (EPA Method 8080) and polychlorinated dioxins/furans (EPA Method 8280) had
sporadic detections of some of the analytes. These are shown in Table 5-3.

5.1.2 Landfill Integrated Surface Sampling
5121 VOCs
TO-14

The analysis for TO-14 VOCs indicated the presence of ten target compounds. These results are
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shown in Table 5-4. Acetone, methylene chloride and hexane are common laboratory solvents and
detected hits are often attributed to laboratory contamination.

Phosgene

No phosgene was detected at or above the airbome detection limit in any of the integrated surface
samples collected at landfill sites B13, B15, B16, B18 (Phase [ and IT), and B 19 Phase IB. However,
since these air sample volumes were much lower than for the eight-hour samples (integrated surface
sample periods were only 30 minutes in duration, as required by the work plan), the airborne
detection limits were higher. The laboratory also reported an overlap of chromatographic peaks
which were reported as co-eluting compounds. This resulted in a higher analytical method detection
limit than anticipated, based on the OSHA Salt Lake City Analytical Laboratory Method and
telephone conversations with Warren Hendricks, an OSHA chemist and developer of the method.
The actual airborne detection limits are as shown in Table 4-1.

Carbonyl

As shown in Table 5-5, the carbonyl results were generally low. No acrolein, benzaldehyde, or
hexanal were detected in any of the integrated surface samples.

The TO-11 samples were collected with two or three SepPak cartridges in series. Generally, more
carbonyls were found in the second cartridge than the first cartridge. The results shown in Table 5-5
are based on the total amounts of each compound reported for the sampling train.

The results of the carbonyl analysis by method TO-11, performed on each individual SepPak
cartridge, were added together per species to form a total result per sample. For many of the TO-11
samples, the second (or third in some cases) SepPak cartridge results were higher than those found
in the first cartridge. This phenomena would indicate that the first cartridge was saturated with
analyte and breakthrough to the backup cartridges was occurring. However, because the results in
the backup cartridges were higher, in some cases, than those in the preceding cartridges, it also
appeared that the front cartridge was not saturated with a given analyte. If breakthrough of analyte
between SepPak cartridges was occurring, the possibility for compound loss would probably yield
erratic results with poor sampling precision between samples. Table 5-6 displays the sample and
associated duplicate results, along with the calculated percent difference, for all TO-11 duplicate
sampling. In most cases the percent difference between the sample results and associated duplicate
were less than 25 %. This would indicate that overall good precision was achieved with the TO-11
sampling. Because of the demonstrated precision of the sampling technique, the results of the
carbonyl sampling and analysis probably accurately represent the order of magnitude of carbonyls
present in the air directly above the soil surface of the sampled landfills.
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5.1.3 Surface Impoundment Liquid Sampling

Tables 5-7 (SVOC Analysis Results) and 5-8 (VOC Analysis Results) display the detected
compounds of the liquid analysis from the surface impoundment sampling. As indicated on Table
5-7, the only detected SVOCs were PCBs and dioxins.

The dioxin analysis by Method 8280 indicated low level OCDD concentrations in mest of the
samples collected ranging from 0.51 - 12 ng/L. The only other detected dioxin was 1,2,3,4,6,7,8-
HpCDD which was found in P-9 at 0.58 ng/L and P-16 at 1.9 ng/L.

The PCB analysis by Method 8080 showed Arclors 1016, 1248 and 1254 present in P-16 and Arclor
1260 present in P-9 and P-14. The low level concentrations of detected PCBs ranged from 0.89 -

2.6 ug/L.

No other SVOCs were present in any of the surface impoundment liquid samples.

As indicated on Table 5-8, only acetone, methylene chloride and acetaldehyde were present in the
liquid samples analyzed for VOCs. Acetaldehyde was also present at 1.1 mg/L in the P-14
equipment blank collected on March 31, 1994. TVHs were not detected in any of the samples.

5.1.4 Surface Impoundment Ambient Air Sampling (VOCs)

5141 VOCGCs

TO14

The analysis for TO-14 VOCs indicated the presence of 14 compounds in the air sampled downwind
of the surface impoundments. Table 5-9 displays the concentrations for all detected TO-14
compounds present in the samples. Acetone, benzene, hexane, 2-butanone, toluene and xylenes were
found in most of the samples collected. The equipment blanks collected immediately prior to a
scheduled sampling event found acetone present at 6.2 - 89 ppbv, benzene present in one blank at
0.80 ppbv, hexane present at 0.66 - 4.0 ppbv, toluene present at 0.55 - 16 ppbv and xylenes present
at 0.28 - 0.41 ppbv. The fact that these compounds were found in most of the samples, as well as
most of the collected equipment blanks, indicate the compounds may have been introduced to the
sample from the equipment. The other detected compounds were all present at very low levels and
only detected sporadically.

Phosgene

No phosgene was detected in any of the samples collected at the surface impoundment ponds. Note
that airborne detection limits varied because of varied air sample volumes. Table 4-1 presents the
airborne detection limits for this method.

WA297 NREPORTRKETHLSFN. WLE 5-3 April 1995



Kertleman Hills Facility 1994
Emissions Characterization Study

Carbonyl

As shown in Table 5-5, the carbonyl results were generally low. No acrolein was detected in any of
the surface impoundment air samples. Hexanal was only detected in two of the samples. Low
quantities of other carbonyl compounds were reported, as shown in Table 5-5.

As with the ISS sampling for carbonyl compounds, the TO-11 samples were collected with two or
three SepPak cartridges in series. As discussed in Section 3.1.2 under Carbonyls, the potential for
breakthrough was present, however, the duplicate precision data display in Table 5-6 support the
results as shown.

5.1.5 Hazardous Waste Treatment Unit Sampling
5151 VOCs

T014

The analysis for TO-14 VOCs indicated 13 compounds present in the air samples collected
downwind of the HWTUs. Table 5-10 displays the resulting concentrations of those detected hits.
Acetone, benzene, hexane, 2-butanone, toluene, 1,1,1-trichloroethane and xylenes were present in
most of the collected samples. As with the surface impoundment results, acetone (6.8 - 15 ppbv),
hexane (0.33 - 1.2 ppbv), benzene (0.95), toluene (2.1 - 12 ppbv), and xylenes (0.24 - 3.1 ppbv) were
sporadically present in equipment blanks collected just prior to a scheduled sampling event. Again
this would indicate the possibility that these compounds may have been introduced to the sampling
equipment from the equipment. No 1,1,I-trichloroethane was detected in any of the equipment
blanks. The other detected VOCs were all present at low levels and only periodically detected.

Phosgene

No phosgene was detected in any of the samples collected at the Hazardous Waste Treatment Units.
Note that airborme detection limits varied, because of varied air sample volumes. Table 4-1 presents
the airborne detection limits for this method.

Carbonyl

As shown in Table 5-5, the carbonyl results were generally low. No acrolein was detected in any of
the Hazardous Waste Treatment Unit air samples. Low quantities of other carbonyl compounds were
reported, as shown in Table 5-5.

The discussion on breakthrough, as presented in Sections 5.1.2 and 5.1.4, applies here as well.
5152 SVOCs

The analysis for SVOCs indicated two dioxins as well as napthalene and phenol present in the air

samples collected downwind of the HWTUs. Table 5-11 displays the resulting concentrations of

these detected hits. OCDD was present in all but one of the samples with a concentration ranging
from 33E-06 - 1500E-06 pptv. 1,2,3,4.6,7,8-HpCdd was detected at the CPA on April 14, 1994, at
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21E-06 pptv and at the FSU on April 13, 1994, at 100E-06 pptv. Napthalene was present in many
of the samples with a concentration ranging from 0.004 - 0.012 ppbv. Phenol was detected only
once. No SVOCs were found in the collected field blanks.

5.1.5.3 Metals

The analysis for inorganic metals indicated ten metals present in the air samples collected downwind
of the HWTUs. Table 5-12 displays the resulting concentrations of the detected hits of metals.
Barium, copper and zinc were present in almost all of the samples ranging from 0.023 - 0.43 ug/m’,
0.042 - 0.34 ug/m’, and 0.10 - 5.5 ug/m’ respectively. Chromium, nickel and vanadium were present
in many of the samples collected near the FSU. Cadmium, cobalt, lead and mercury were only
present in several of the HWTU air samples.

5.1.6 Final Stabilization Unit Stack Sampling

A complete discussion of the stack sampling and analysis of the final stabilization unit is located in
Appendix J.
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TABLE 5-1
CONCENTRATION RANGE OF TARGETED COMPOUNDS
Age 1ofd —
CAS* No. Adr Concentratian Water  Conceniration Soil Concentration
Amalysis Range af Analysiz Range of Analysts Range of
Method Detected Method Detected Method Deetected
Compounds Compounds Compounds
ipphv* fepll) i ¥

SEMIVOLATILES
EESTICIDES
Aldrin 309-00-2 TO-13" HD [ MD E080 ND
Chlordane 57-74-9 TO-13* ND 603 ND BORO ND
4.4'.DDD 72-54-8 TO ¥ ND 408 MO E0BD ND
4,4 -DDE T2.55-9 TO-13° D G603 WD BOED WD
44.-DDT 50-259-3 TO-13* N 608 WD B8O ND
SYOCE
Acenaphihylens 208-96-8 TO-13 WD 625 ND 3270 ND
Amhracens 120-12-7 TO-13 WD 625 ND 3270 ND
Benzolajonthracens 56-55-3 TO-13 WD 623 ND 21 ND
Benzo{b)fluoranthens 205-99-2 TO-13 WD 625 ND 8270 ND
Benzolk)fluoranthene 207-08-9 TO-13 ND 625 ND 170 MD
Benzodg,b.ijperylens 191-24.2 TO-13 ND 625 ND g1 MO
Benzda)pyrene 50-32-8 TO-13 ND 625 ND £270 ND
2-Chioronaphthabens 91-58-7 TO-13 ND 625 ND 270 D
Chrysene 218-01-9 TO-13 ND 625 ND 8270 ND
o-Cresol 95-48-7 TO-13 ND 625 ND 8270 NR*
p-Cresol 106-14-3 TO-13* ND f25 ND 8270 NR
Cumene 9B-§2-8 TO-13 ND 625 NI B270 MR
Dabenzadah)anthracens 53-T-3 TO-13 MND G625 ND 8270 MDD
Fluomnthens 206-44-0 TO-13 ND 625 ND 8270 ND
Fluorene 86-73-7 TO-13 N 625 ND 8270 . ND
Indenad 1,2, 3-c.dipyrene 193.39.5 TO-13 ND 625 ND 1270 WD
Maphethalens 91-2-3 TO-13 0.004-00012 625 ND B270 ND
Mitrobenzene 98-05-3 TO-13 M 625 ND 8270 ND
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CONCENTRATION Rﬁf‘?gg{g% ;;:LRGETED COMPOUNDS
____ Page2ofd
CAS* No. Air Concentration  Water  Conesntration Soil Concentration
Analysis Range of Analysis Range of Analysis Range of
Method Detected Method Detected Method
Compounds Compounds
ippavi® fu

MN-Nitrosodimethylamine 62-75-9 TO-13" ND 625 ND 8270 ND
N-Nitrosodiphenylamine 86-30-9 TO-13" D 625 ND 8270 MD
M-Mitroso-di-n-propylamine 621-64-7 TO-13 ND 625 MDD 8270 ND
PFhienanthrene 85-01-8 TO-13 ND 625 ND 2270 ND
Pyrene 129-00-0 TO-13 WD 625 ND 8270 ND
Phenal 108-95-2 TO-1% ND 625 ND 8270 ND
PCHs {Total) 1336-36-3 TO-13 2080 E0ED

PCB 1016 TO-17 ND R080 1.8 B0&0 ND

PCB 1221 TO-13 ND 8080 ND £080 ND

PCB 1232 TO-13 ND 3080 MO 2080 MDD

FCB 1242 TO-I7 ND 8080 ND EOED ND

PCB 1248 TO-13* ND 3080 1.6-2.6 E080 ND

PCB 1254 TO-13* ND 2030 1.3 E080 36-260

FCB 1260 TO-13* WD 2030 0.89-25 BOBO ND
DIOXINSFURANS
Polychlorinzted dibenzo-p-dioxing oLt ogle
1.234,6,7.8-HpCDD TO-o* 0.021-0.017 #2850 058-1.9 0.11-0.18
Totad HpCdd TG-% 0.038-0.23 8280 0.58 0.21-0.28
ocoD TO- 0.034-1.6 8220 0.51-12 0.055-1.2
VOCs ugl, upll
Acetaldehyde 75070 TO:11 37-88 8115 TI0-1100 MA NA
Aceocie 67-64-1 TO-14 £.9-120 624 15000 N NA
Acrolein 107-02-8 TO-11 ND 624 MD MA NA
Acryloniuile 107-13-1 TO-14 0.76-15 624 ND NA MA
Allyl chloide 107-05-1 TO-14 ND 624 ND NA MA
Benzaldehyde 100-52-7 TO-11 0.17-82 g3l ND NA MNA
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Benzene

Bromaform

2-Butmnal

Carbon tetrachloride
Carbony| chioride (Phosgene)
Chlombenzene
Chloroform
1,2-Dibromoethane

1 4-Dichlorchbenzens

1, 1-Dichlons:thane
1.2-Dichlorcethane

1. 1-Dichloroethene
1.2-Dichloropropane

¢ig- [, 3-Dichloropropens
trans-1 3-Dichlompropene
Ethylbenzene
Formaldehyde

n-Heptane

Hexanal

Hexane

Bromomethane (methyl bromide)

Methylene chloride
2-Butancne (MEK)
Pentanal

Propanal
Tetrachlaroethene
Toluens

1.1, 1-Trichloroethane
Trichlorcethene
Vinyl chicride
Xylenes, toial

Total ¥olotile Hydrocarbons

CONCENTRATION M;gglai 'SI'LRGETED COMPOUNDS
______ Pagedofd
CAS' Ne. Alr Concentration Water  Concentration Sail Concentration
Annlysis Range of Analysis Range of Analysis Range of
Method Deetected Methed Dietected Method Deetected
Compounds Compounds Compounds
ipphvi® {ug/Ly I'l'l'l'sﬁgl=

71-43-2 TO-14 02-13 614 ND MNa MA
75-25-2 TO-14 WD 624 WD MA NA
123-72-8 TO-11 1.1-6% 624 ND MA NA
56-13-5 TO-14 WDy 624 ND MNa MNA
15445 OSHA Method 61 1 NA NA NA MNA
108-50-7 TO-14 ND 624 MD MA NA
67663 TO-14 0228-1.4 G4 ND Ma Ma
106-93-4 TO-14 MD 624 ND MNA MA
106-46-7 TO-14 ND 624 ND HA WA
75-34-3 TO-14 MND 624 ND MA Ma
107 -06-2 TO-14 ND 624 ND MNA WA
75-35-4 TO-14 ND 624 ND MA NA
TE-ET-5 TO-14 ND 624 ND NA MHA
1065101 -5 TO-14 ND 624 ND NA MA
10051 -02-5 TO-=14 ND 624 ND MA MNA
1004 | <4 TO-14 0.21-40.58 624 18] MA HA
S0-00-0 TO-11 1377 FERE HND A M
142-82-5 TO-14 0.22-1.0 Gi4 ND MNA NA
66-25-1 TO-11 0.34-0.53 624 ND MNA MNaA
110-54-3 TO-14 0.21-11 624 ND A MNaA
T4-83-9 TO-14 ND 524 ND NA NA
75-08-2 TO-14 0.21-2.7 624 400 MNA MA
78-93-3 TO-=14 L.1-12 G4 MO MA NA
110-62-3 TO-11 0.34-9.7 624 ND MA MNA
_123-38-6 TO-11 0.60-23 f24 ND MA MA
127-18-2 TO-14 0.26 624 ND NA MA
108-88-3 TO-14 0.2-20 624 WD MA MNA
T1-55-6 TO-14 0:2-0.38 fi2d ND NA MNA
79016 TO-14 0512 624 NI Ma MA
T5-014 TO-14 ND 624 ND MA MA
1330-20-7 TO-14 0.21-1.9 624 MND HA M
e EPA Methad 25 WD 24 ND NA MA
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method modifications).

NA = Not Applicable

NR = Not Reported

ng/L. = Nanogram per Liter

ugm’ = Micrograms per m’

Droes not include FSU Source Testing Results

LS 8-

Water  Concentralion Soil Concentration
Analysis Range of Analysis Range of
Meihod Detected Method Deteeted

Compounds Compounds

{ m

NA MA &010 WD
MA NA 7060 3355
MA NaA 6010 42-97
MA NA &010 ND
MNA MA &010 ND
BA Ma GO0 23-260
M, MA G010 1117
MA MNA GOI0 8.9-1700
A MA 010 12140
NA M 7471 0055012
A MNA 8010 ND
NA NA 010 45150
NA MaA 7740 0.53
A A 6010 MA
MNA MA G010 MNA
HA MNa 6010 1153
NA MA 6010

__d8160

TABLE 5-1
CONCENTRATION RANGE OF TARGETED COMPOUNDS
_ _ Papedolfd
CAS* Mo Adr Concentration
Analysis Range of
Method Detecied
Compounds
fugfm"*
NORGANICS
METALS
Antimony T440-36-0 PEASDND ND
Arsanic T440-38-2 PEMOLD ND
Barium T440-39-3 PF&010 0.023-0.43
Berylinm Ta40-41-7 PF&E010 ND
Cadmium T440-43-9 PFisOL0 0.015
Chrocmium T440-47-3 PR&010 0.0558-0.24
Cobalt Ta40-45-4 FRIG0ID 0u027-0,032
Copper T440-50-3 PR&OL0 0U042-0,34
Lead 7439.92-1 PRB0LO 0.20-0.23
Mercury T439-97-6 PE/MGO1D 0.001 1-0.0012
Malybdenum T435-98-7 PRIGD1D ND
Wickel T440-02-0 FFE010 0.052-0.16
Selenium T783-00-8 FRGOL0 ND
Silver T4d0-22-4 FRE010 WD
Thallium T440-28-0 PEMSO10 ND
Vanadivm T440-62-2 PRS00 0.020-0. 14
Zine Tdd0-56-5 PFAE010 0.13-5.5
=
a CAS = Chemical Abstracts Service
b ppby = Pans per Billion by Yolume
3 ug/L. = Micrograms per Liter
d mgkg = Miliigrams per Kilogram
[

Sampling method foliowed procedure outlined in TO-13. Analytical method utilized medified 8270 procedures (see Section 3.2.3.4 describing approved
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TABLE 5-3

SOIL MONITORING DATA

SVOC ANALYSIS RESULTS -
SAMPLE NUMBER oCDD 1,.2,34,6,7.8- | Towl HpCDD | AROCLOR

(ughkg) HpCDD (ugikg) 1254
{ug/kg) u
Bl6-1 .36 0.11 0.21
B18-1A 1.2 0.15 0.28
B18-1B 0.055
B18-IIA COMP A 220 il
Il
B18-IIA COMPEB 260
B18-IIB 36
B19-1B 0.4 0.13 0.26
——r— =

Table displays positively detected sampling results only,
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Kettleman Hills Facility 1994
Emissions Characterization Studv

TABLE 5-8
WATER MONITORING DATA
VOC ANALYSIS RESULTS
— = —
624 624 2315
Volariles Vaolatiles Aldehydes
— L@L u'g: ﬂ'l%
Acstane Methylens Acctaldehyde
Chioride
P W30 400 1.1
P16 W3 1.1
PL& B0 0.71
I Fl6 41294 15000
— =t

Table displays pasitively detected sampling results only,
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Kettleman Hills Faciliry 1994
Emissions Characrerization Study

TABLE 5.9
AIR MONITORING DATA SURFACE IMPOUNDMENTS
VOC RESULTS (TO-14 ANALYSIS, pphv)

__Pagelof2 .
SAMPLE Apeione Acrylonitrile Benzene Chlsro farm Ethyl- n-Hepizne Hexame
NUMBER benzens
= || _Po-033194 18 0.32 021 021 |
(| _PO-040604 46 .46
A || P9-040694-D 57 0.20 1168
o | ponsi2o4 24 1.8 0.28 0.60
w [LPe-0s1294B B9 0.80 0,81 0.87 4.0
PR-04 18594 93 028 0.55
= || Po-043094 16 0.63 .28 0.3 Il
~ |l_Po-043094-D 16 (.65 0.3 0.28
"|L_P-0sna9s 20
PO-0504948 i |
Ol _Pi14.033194 ) 0.27 1.3
# |l Pre-nansaa a7 021 L1
= || P14-041294 15 17 0.36 0.43
P14-041254-D 27 i 0.78 0.46 022 0.36
Pl4-041894 11 I
< || P1s-0418948 6.2 0.73
< || Pls-043094 17
L P1&-043094B 26
< I|_P1s-050394 11
w || P14-050394-D 1.6
A || P16-033194 il 021 51
* || P16-033194-D 15 0.3 43
= || _Pis.040694 19 0.24
~ P16-0406948 9.8 1.3
= | _P16-0406948-Dup 0 13
P16-041294 71 L0 0,29 0.74 032
=< || Pré-041894 28 031 024
“L_ri6-041894-0 38 0.85 0.58 0,99 072
7 _P16-043094 1.7
P16-043094B ' 0.66
Pl6-043094B-Dup 065
' 72 — |

Table displays positively detected sampling resulls oaly.
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Kettleman Hills Faeility 1994
Emissions Characterizarion Study

TABLE 5-9
AIR MONITORING DATA SURFACE IMPOUNDMENTS
VOC RESULTS (TO-14 ANALYSIS, pphv)

— _ Page2of2
SAMFLE Methylens 2-Bulanone Tetrachlomm- Toluene 11,0 Trichlon- Xylene
MNUMBER Chlenide (MEK) edhens Trichloroethane ethene [Total)
PR-033 194 .24 L7 .26 20 0.26 13
PO- (40654 4.8 0.54 0.26
Fo-040694-0 4.9 L1 0.30 0.53
PO-041 294 12 1.6 .99
PO-014 12045 86 12
P-4 854 b4 L& 0.75
PO-043004 ] 24 0.96 1.2
PO-043094-D 1.7 22 0.99 1.2
Po-050494 7
PO-0304948 1.2 055 1.6
Pla-0331%4 [ %] 1.0 034
P14-040654 5.4 0.51 022
Pl4-041254 1.8 0.54 0.21
P14-041254-D 38 390 2.6 |
Pl4-0415854 0.56
Pl4-04 15948 024 4.0 028
P14-023094 30 36
P14-043054B 5.4
P14-0503%4
P14-050354-D
PI6-033194 22 (.34
P16-033194-D 1.2 0.20
PlE-040694 1.1 0.95 0.35
Pl6-040894H 16 0.41
P16-0406928-Dup 16 0.4
PlE-04 1294 53 .99 0.50
Pla-04 1854 13 04l 0.33
Plé-041804-D 1.0 58 2.3
P16-043094 0.33
PlA-043094B a7 04l
"_ P16-0430948-Dup 16 0.39
|| P16-050394 J_ 0.88 12

Table displays positively d:mch:_d.;:.mp]mg results anly.
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Keitleman Hills Faciliey 1994
Emissions Characterization Studv

TABLE 5-10
AIR MONITORING DATA HAZARDOUS WASTE UNITS
VOC RESULTS (TO-14 ANALYSIS, pphv)

Page 1of 2
SAMPLE NUMBER Acetons Acrylonitrile Benzene | Chlorofonm Ethylbenzene n-Heptane Hexane \
= || CPA-D41494 47 035 L.00 0.29
CPA-042094 1 0.27 0.67
CPA-0501894 i
|| cPa-nsnis4B .21 .66
w || DSU-D41494 13 0.54 13 0.34 L0 16
w || DSU-042084 12 0.48 0.37 0.52
DSL-042094D i2 0.45 0.39 051
DSU-050194 36
FSL-041394 17 0.96 0.85 L5
v || FSU-041394D [H 0.45 0.33 0.22 0.33
= |[_FSU-041994 38 0.76
— Wl FSU-041994B 6.8 6.1 0.33
™ " FSU-050294 T4
= ||_FSUA-D41394 i 10 0.32 L.10 084
= > ||_FSUA-041394B 15 0.99 095 0.78 1.2 12 |
|| FSUA-D41994 4 14 .42
* | FSUA-050494 0.96
FSUB-041354 &5 0.43 0.37 0.30 .64
- FSUB-(041994 9.9
» | FSUB-041994D 712 0.20 0.23
¥ || FSUB-041994DL 6.9 0.24 0.23
Q== =

Table displays positively detecied sampling results only.

WA297 NREPORTRKETHLSFN.WLE April 1995



Kertleman Hills Facilicy 1994
Emissions Characterization Study

TABLE 5-10

AIR MONITORING DATA HAZARDOUS WASTE UNITS

VOC RESULTS (TO-14 ANALYSIS, pphv)

Table displays positively detected sampling results only.

Page 2 of 2 —
SAMPLE NUMBER Methylens 1. Butantne Toluene L1, 1-Tri- Trichloro- Xylenes
Chioride (MEK] chiorethans éthene

CPA-M1494 4.2 0.32 0.55

CPA-(M2094 9 1.0 0.28 0.52

CPA-050194 0.E8

CPA-050194B 1.7 2.1 1.6 0.9
{|_DSU-04 1454 0.46 13 F 0.37 1.7

DEL-042054 024 4.2 0.38 1.7

DSU-0420940 0.22 1.2 .38 L7

DSU-050194 0.51 0.5

FSU-041354 1.7 0.42 0.20 0.32

FSU-041394D 1.7 24 0.20 1.3

FSU-041954 3.0 2.1 0,68

F5SU-0419048 217 024

FSU-030254 11 0.94

F5UA-D41354 5.2 0.77

FSUA-0413348 24 12 1l

FSUA-O41954 28 0.50 0.26 |

FSUA-050404 027 0,25

FSUB-04 1194 5.3 10 027 1.7

FSUB-04 1994 1.2 0.26 023

FEUB-04 155940 13 0.74

FSUB-04 156401 021 L4 0.83
1' FSUB-050294

WAL2ET NREPORTNKETHLSFN.WLE
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Kenleman Hills Facility 1994
Emissions Characterization Stsdv

AIR MONITORING D&T&-HAE:ER[.;?(;UISIWﬁSTE TREATMENT UNITS
PCDD/SVOCs RESULTS
(MOD. TO-9%TO-13 ANALYSES)

SAMPLE ocoD 1,23,4,6,7 3-HpCDD Mapihalene Phenal
NMUMBER {pptv) {ppav) (ppbv) {pplv)
CPA-D41494 180 E-D8 11 E-06 0.004
CPA-042094 95 E-06
CPA-(420940 15 E-D6 ||
CPA-050194 33 E-0é
CPA-DS01940 fidpg
DSLI-04 (494 50 E-06 0012 0,005
DSU-042094 58 E-06 0004
DSU-050194 64 E-08

I FSLI-041394 1500 E-06 100 E-06 0.00%
FSL-041394D S8 E-06 0.009
FSL-041994 56 E-06 0.007

| F3U-050294 68 E-06 0.007

!I'-‘SUNDIND 130 E-D& 0.oin
F5U-0502940-Dup 0.010
FSL-050294B 58 pe
FSLIA-041394 I E06
FSUA-D2199¢ 74 E-l6
FSUA-0419940 &0 E-06
FSUA-050294 56 E-06
FSUB-04 1304 39 E-06 0.008
FSLIB-04 1994 240 E-06
FELB-050294 74 E-06

Table displays positively detected sumpling results only.

WAL2ITNREPORTSKETHLEFN.WLE April [995
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Kettleman Hills Faciliey 1994
Emizzions Charactertzation Studv

6.0 AIR DISPERSION MODELING

Using the combined results of all on-site soil, liquid, ambient air, soil gas, and FSU stack sampling
performed at the KHF, air dispersion modeling was performed to determine where maximum
property line impacts from facility emissions were likely to occur. Air dispersion modeling was
performed only for compounds which were positively quantified by soil, liquid, and ambient air
sampling. Results less than the sampling and analytical detection limits were assumed to be not
present and were not modeled.

In order to complete the air dispersion modeling a number of preparatory tasks were required. The
first step involved processing all of the meteorological data collected at the facility into a format
which was compatible with the model. All of the receptor and source elevations needed to be
determined and input into model in order to complete the topographical and meteorological
characterization.

The next step involved calculating emission rates for all of the compounds detected in the field
samples collected at the facility. Target analyte concentrations were measured from samples
collected at each of the active sources at the facility. In order to predict the ambient air concentration
of target analytes at the facility property boundary, the measured concentration for all compounds
detected above the target detection limit were converted into an air emission rate. Emission rates
from the FSU were determined by measuring the concentration of all the targeted pollutants using
approved source testing methods. These concentrations were converted to FSU stack emission rates
using the measured volumetric flow rate through the FSU stack.

Once all of the required modeling parameters were determined and entered into the model, ambient
air concentrations were calculated at the facility property boundary.

A copy of the air dispersion modeling protocol complete with a summary of the methods and
calculations used to perform the concentration conversions, tables of modeled emission rates,
discussion of the modeling information, along with a report of the modeling results is located in
Appendix K.

WAL297 NREPORTS\KETHLSFN. WLE 6-1 April 1995



Kenleman Hills Facility 1994
Emissions Characterizarion Study

7.0 DISCUSSION OF RESULTS

The air dispersion modeling predicted the ambient air concentration for each of the 54 modeled
compounds at the facility property line. The predicted maximum annual average concentration for
each compound was then analyzed to determine if the concentrations were high enough to justify
routine ambient air monitoring at the facility property line. This analysis compared the predicted
maximum property line concentrations to the DTSC approved ambient air detection limits for the
study, California approved risk assessment guidelines, and field blank data collected during the
sampling phase of this study.

The maximum annual property line concentrations were compared to the DTSC approved ambient
air sampling detection limits (Tables 7.1A - 7.1C). This comparison was made to determine if the
predicted concentrations were high enough to have been reported in the ambient air samples
collected during this study. The purpose of this comparison was to eliminate any compound from
consideration for ambient monitoring if the predicted property line concentration was below the
ambient air monitoring detection limits established for this study. The rationale being that the
predicted maximum annual concentrations below the ambient air detection limits would not be
observed if fenceline monitoring was required. All but nine of the 54 compounds modeled were
eliminated for further consideration because the predicted concentrations were below the DTSC
approved ambient air detection limits for this study. These nine compounds include:

2-Butanal Formaldehyde
2-Butanone Hexane
Acetaldehyde Toluene
Acetone Xylenes
Acrylonitrile

The nine compounds which the model showed to have property line concentrations greater than the
approved ambient air detection limits were then compared to a concentration value associated with
a cancer risk. The California Air Pollution Control Officers Association (CAPCOA), Air Toxics
"Hot Spots" Program, Risk Assessment Guidelines, January 1992, were used to determine a chronic
(annual) exposure risk concentration. For the compounds in which CAPCOA has determined a
cancer potency unit risk factor, this value was converted to a chronic exposure risk concentration
associated with a cancer risk of 10% Table 7.2 compares the predicted annual property line
concentration for each compound to the calculated chronic exposure risk concentration.

The risk exposure comparison was used to conclude that, if the maximum annual property line
concentration was less than an associated chronic risk exposure concentration, ambient air
monitoring at the property line would not be required for the given compound. Of the nine
compounds with predicted property line concentrations greater than the DTSC approved ambient air
detection limits, only acrylonitrile and formaldehyde exceeded the chronic exposure risk
concentration. Chronic risk exposure concentrations are currently unavailable for 2-butanal and
acetone. Based on this comparison, 2-butanone, acetaldehyde, hexane, toluene, and xylenes were
eliminated from any further consideration for ambient air monitoring at the property line.

Predicted property line concentrations for acrylonitrile, formaldehyde, 2-butanal and acetone were
compared to the sampling quality assurance data to determine if the predicted concentrations

WA297 NREPORTS\KETHLSFN. WLE 7-1 April 1995



Kentleman Hills Facility 1994
Emissions Characterization Siudy

originated from the facility or were introduced to the samples by another means. As shown in the
tables of sampling results located in section 5.0, many of the compounds detected in the collected
air samples were also detected in associated field blanks. Table 5-5 shows that 2-butanal was
detected in all six field blanks, as well as being detected in two associated lab blanks. Tables 5-9
and 5-10 show acetone and acrylonitrile being detected in multiple field blanks at concentrations the
same order of magnitude as the associated samples. Because these compounds are detected in
numerous field blanks, it cannot be concluded that the detected results originated from the facility.
Therefore, the data for these compounds is too inconclusive to determine that routine ambient air
monitoring at the property line is required.

Formaldehyde was the only compound to have a predicted property line concentration high enough
to consider for routine ambient air monitoring. However, the California Air Resources Board
ambient air monitoring site in Fresno routinely detected formaldehyde ranging in concentration from
0.5 - 5.3 ppbv. This data, which has been collected from November 2, 1991 - present, shows that
formaldehyde may be indicative of background ambient air in the central San Joaquin Valley.

WA NREPORTSNKETHLSFN. WLB 7-2 April 1993



Ketrleman Hills Facility 1994
Emissions Characterization Siudy

TABLE 7.1-A
METALS
PREDICTED ANNUAL PROPERTY LINE CONCENTRATIONS

VERSUS
THE DTSC APPROVED AMBIENT AIR DETECTION LIMITS

I Maximum Annual - | DTSC a_tppro_wd
S gl::f:;EnLh?;s n:::ﬂ:::t&:n I}et:‘::]:ic::{lkiinﬁt
Ji (ug/m’) (ug/m’)
Antimony 6.5E-06 5.0 Mo il
Aresnic 1.6E-03 il Mo
Barnum 7.0E-02 5.6 No
Cadmivm 6.9E-05 4.6 No
Chromium 1.2E-02 2.1 No
Cobalt [.7E-03 24 Mo
“ Copper |.OE-01 2.6 Mo
Lead 6.9E-03 B.5 No
Mercury i3.5E-06 8.2 Mo
Nickel 1.2E-02 24 No
Selenium 1.1E-05 3.2 No
Silver 2.5E-05 4.4 Mo
Wanadium B.7E-03 2.1 No
Zinc v 9.9E-02 2.7 | No _

WAL297 NREPORTRKETHLSFN. WLR April 1995



Kertleman Hills Facility 1994
Emissions Characrerization 5 rudy

TABLE 7.1-B
SEMI YOLATILE ORGANIC CEM POUNDS (SVOCs)
PREDICTED ANNUAL PROPERTY LINE CONCENTRATIONS

VERSUS
THE DTSC APPROVED AMBIENT AIR DETECTION LIMIT

M.Emum Annual - ITI'SC Approved
Compound Seie | Ao, | el
(ppbv) (ppbv)
Acenaphthylene 6.4E-08 1.0 No
Anthracene 2.0E-07 1.0 Mo
Benzo(a)anthracene 1.5E-08 1.0 No
Benzo(a)pyrene 6.0E-09 1.0 Mo
Benzo{bifluoranthene T.0E-09 1.0 No
Benzo(g,h.i)perylene 1.0E-09 1.0 Mo
Benzo(k)fluoranthene 2.0E-09 1.0 No il
Crysene 6.4E-08 1.0 Mo
Cumene 2.0E-04 1.0 No
Dioxin (OCDD) 1.6E-0& 1.0 Mo
Dioxin (HpCDD) 34E-09 1.0 No
Fluoranthene 3.4E- 1.0 No
Fluorene 1.OE-07 1.0 No
|| Maphthalene 4 4E-04 1.0 Mo
PCBs (total) 1.5E-06 1.0 No
Phenanthrens LIE-06 1.0 Mo
Phenol 2.6E-05 1.0 MNo
Pyrene 4.4E-07 1.0 - No

WA297 NREPORTS\KETHLSFN.WLE April 1995



Kettleman Hills Facility 1994
Emissions Characrerization Study

TABLE 7.1-C
VOLATILE ORGANIC COMPOUNDS (VOCs)
PREDICTED ANNUAL PROPERTY LINE CONCENTRATIONS

VERSUS
THE DTSC APPROVED AMBIENT AIR DETECTION LIMITS

- Maximum Annual DTSC afhpprn.\'eﬂ [
Comgoud it Dt il | Detootion Lol
(ppbv) (ppbv)

2-Butanal 52 1.0 Yes
2-Butanone (MEE) 1.1 1.0 Yeg
« || 1,1,1 Trichloroethane 2.89E-02 0.20 No
1.4. Dichlorobenzene 4 8E-05 0.20 No
Acetaldehyde 45 1.0 Yes
Acetone 16 1.0 Yes
Acrylonitrile 1.7 0.20 Yes
Benzaldehyde 2.5E-01 1.0 No

Benzene 1.3E-01 0.20 No "
# || Chloroform 7.9E-02 0.20 No
Ethyl Benzene 71.6E-02 0.20 Na
Formaldehyde 29 1.0 Yes
Hexanal 5.6E-02 1.0 Mo
Hexane 2.6E-01 0.20 Yes
|| Methylene Chloride 6.6E-03 15 Mo

|l n-Heptane 4 6E-02 0.20 No "
Pentanal 2.3E-01 1.0 Mo
A (Rarbonyl 1.5E-05 10 No
Propanal T.9E-01 1.0 MNo

" Tetrachloroethene 39E-03 0.20 MNo |
Toluene 9.3E-01 0.20 Yes
Trichloroethylene 2.2E-02 0.20 No

Xylenes (total) 4.4E-01 0.20 Yes I

WAL2OT NREPORTKETHLSFN.WLE April 1995



Kemleman Hills Facility 1994
Emisstans Characterization Study

TABLE 7.2

VOLATILE ORGANIC COMPOUNDS (VOCs)

PREDICTED ANNUAL PROPERTY LINE CONCENTRATIONS

VERSUS
RISK CONCENTRATIONS FOR CHRONIC EXPOSURE
— R —— —
Maximum Annual | Chronic Exposure .
Property Line Risk E.'arl:muhgen Exceeds
Compound Concentrations Concentrations | (C)orNen- | ronic Risk
Carcinogen Conbatestln
ug/m’ ug/'m’ (MNC)
= — —e——
| 2-Butanal 1.5 (a)
2-Butanane (MEK) 33 1000 (B} NC No
Acetaldehyde 8.1 0.0 NC Mo
Acetone 38 (a) NC
[l Acrylonitrile 3.7 3.4E-03 Yes
Formaldehyde 3.5 7.7E-02 Yes
Hexane 0.0E-01 200 (b) NC Mo
Toluene 35 200 NC No I
|_ Xylenes 1.9 300 NC Nao ||

Mo California values have been determined
*  Criteria shown represents U.S, EPA chronic RfC (IRIS; HEAST)

W27 N\REPORTS\KETHLSFN.WLB
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Kerttleman Hills Faciliry 1994
Emissions Characrerization Stuedv

8.0 CONCLUSIONS

After comparing the predicted property line ambient air concentrations to the approved DTSC
detection limits, CAPCOA approved chronic risk exposure concentrations and the sampling field
blank data, only formaldehyde has a concentration high enough (2.9 ppbv) to potentially justify
ambient air monitoring at the property line. However, because the predicted maximum annual
property line concentration for formaldehyde was only 3.5 times higher than the DTSC approved
ambient air detection limit, and the CWMI Kettleman Hills facility is over two miles from nearest
resident, routine ambient air monitor at the facility property line should not be required.
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Section |1

EXECUTIVE SUMMARY

In accordance with the requirements of its Resource Conservation and Recovery Act (RCRA)
Part B permits, Chemical Waste Management, Inc. {CWMI) is submiing this work plan for irs
Kettleman Hills Facility (KHF). The guidelines in this work plan will be used 1o

fully characierize the topography and mert=orological conditions at the KHF thar
arfect the airbome wansporn of hazardous consttents

idenufy hazardous consttuents being emited into the air from the KHF, based on
analyses specified in the permits

Hazardous constituent idendficadon will include

=

sampling iiquid wastes from active surface impoundments and evaporarve tanks and
analyzing them for volatle and semivolarile compounds

sampling ambient air downwind from each active impoundment and analyzing it for
voladle compounds

compositing surface soil samples from acrive landfills and analyzing them for
semivolatile and inorganic analytes

collecting integrared surface samples of landfill gas from active and inactive landfills
that have nor undergone final closure and analyzing them for volatile compounds

sampling ambient air downwind from major hazardous waste meatment units and their
support storage areas and analvzing it for volarile, semivolatile, and inorganic
analymes

The dara obtained during this characterization study will be used o develop a list of compounds
for CWMI to include in an ambient air sampling plan, in which the hazardous constimuents will
be quancified.

91/9183
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Section 2

INTRODUCTION

In February 1988, the U.S. Environmental Protection Agency, Region [X (U.S. EPA) and the
California Deparmment of Health Services (CDHS) issued RCRA Pan B permits o CWMI for the
KHF. The facility, located near Keuleman City in Kings County, Culifornia, provides
commercial hazardous waste rearment. storage, and disposal (TSD) serviczs. Under U.S. EPA
permit conditon V.D. und CDHS permit conditon V.C., which deal with 1ir monitoning, CWMI
is required to

- fully characterize the topography and meteorological conditions at the KHF thac
affect the airborne mansport of hazardous consdents

- idenufy hazardous constituents being emined into the air from the KHF, based on
analyses specified in the permits

= quantfy the hazardous construents through ambient air sampling

This work plan, prepared by AeroVironment Inc. (AV), deals with topographical and
meteorological characierization and hazardous consttuent idensification ar the KHE. After
reviewing the data obrained during this inidal phase of work, the U.S. EPA and the California
Environmental Protecton Agency’s Department of Toxic Substances Controi (DTSC) (formerly
the Toxic Substances Conwol Division of the CDHS) will issue a list of compounds for CWWMI 10
include in an ambient air sampling plan. As required in the RCRA permits, CWMI will submit 1
work plan for ambient air sampling to the agencies no later than 130 calendar davs after
receiving the list of analyres.

91/9133
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Section 3

SITE BACKGROUND AND SETTING

3.1 SITE DESCRIPTION

3.1.1 Facility Description

The KHF is a commercial hazardous waste TSD facility owned and operated by CWMI (U.S.
EPA Facility Idendficadon Number CAT 000646117). Ir is located within U.S. EPA Region [X
in Kings County, California, in a rural area approximately 3.5 miles southwest of Kertleman Ciry
and 5 miles southeast of Avenal (Figure 3-1).

The facility occupies 1,600 acres, of which 499 acres are permirtted for waste management
operations. Figure 3-2 shows the layour of the site. KHF waste management units of concern in
this study include

- surface impoundments, where aqueous wastes are meated by solar evaporarion and
chemical precipitation

=  evaporative ranks, proposed structures that would serve a purpose similar to that of
the surface impoundments

- landfills, where wastes are buried and covered with clean fill

- waste meaiment units, where hazardous substances are oeated by stabilizadon or other
methods .

Some of the waste management units shown in the figure are inactive. While active, they
employed methods no longer in use at the KHF. These include

- spreading areas, where bulk liquids were applied to the open ground surface

- mud ponds, which received non-RCRA drilling muds, drilling waters, and sand
Appendix A conrains a description of the waste management units noted abave.
3.1.2 Facility History
Formal disposal operations have been conducted at the KHF since 1975, when McKay Trucking
Company was issued a permit w use a 60-acre portion of the current site as a petroleum waste
disposal faciliry. Environmental Disposal Services (EDS) absorbed McKay Trucking Company

in 1978. EDS expanded both the size of the facility and the scope of operations, making the
KHF a Class-I Disposal Site. CWMI acquired the site in April 1979 (A.T. Kearney Inc., 1987).

91/9183 3-1
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3.1.3 Topugraphical Setling

‘The KIHF is located on the crest and western slope of the Kettleman Hills, a low range of sieep
hills hordering the western margin of the San Joaguin Valley. Arroyos and other erosional
features of an arid to semiarid climate characterize these sparsely vegetated slopes. There are no
perennial surface water bodies within one mile of the facility (A.T. Kearney Inc., 1987).

The surface elevation of the KHF ranges from about 775 feet above mean sea level (amsl) at the
southeastern edge of the active area to about 950 feet ams| at the northwestern end. The general
irend in elevation is downslope to the southeast. The highest terrain point in the vicinity is Cerro
Ultimo (approximate elevation 1125 feet amsl), which is located less than 1.3 miles northwest of
the center of the facility (ENSR, 1989).

3.1.4 Meteorological Setting

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

Winds at the KHF are predominantly from the north-northwest. Conditions are rarely calm (less
than 0.5 percent of the time); the average wind speed is approximately 8 miles per hour (mph).
Winter conditions include variable winds and dense valley fog (A.T. Kearney Inc., 1987; ENSR,
1989.)

3.2 PERMIT STATUS

The KHF has operated under interim status since 19 November 1980, in accordance with the
RCRA. The most recent revision to the RCRA Part B permit application for the facility was
filed with the U.S. EPA and the CDHS in December 1986. KHF has received and is currently
operating under a CDHS Part B permit that was issued on 19 February 1988. The U.S. EPA
permit, originally issued on 22 February 1988, was subsequently modified; the revised version
became effective on 25 April 1989.

3.3 PREVIOUS AND ONGOING STUDIES

The RCRA Part B permit application that CWMI submitted to the U.S. EPA and CDHS contains
numerous documents and reports that discuss studies conducted at the facility, agency-required
plans developed for the facility, and sampling and monitoring programs. Of these, the Potential
Release Report and the RCRA Facility Assessment conducted by A.T. Kearney, Inc. (1987) were
the principal sources of information for this work plan.

Extensive studies have been conducted at the facility on air emissions and their off-site impacts.
Most of these studies dealt with units other than those included in this work plan. However, the
various unit emissions studies agreed that the previously studied evaporation ponds were the
major source of fugitive volatile organic compounds (VOCs) (ENSR, 1989).
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3.3.1 California Air Resources Board Study

In the summer of 1983, the California Air Resources Board (ARB) conducted a sampling
program at the facility in coordination with the Kings County Health Department, the Kings
Countv Air Pollution Control District (APCD), CDHS, Air and Industrial Hygiene Laboratory
(AIHL}, and the Haagen-Smit Laboratory of the ARB. The program included monitoring for
‘¢hlerinated hydrocarbons and pesticides, organic hydrocarbons, sulfur dioxide and other
sulfurous compounds, and particulate matter. Seven stations were operated at the facility: three
were stationary and the other four were moved to test various units. The ARB concluded that the
data were insufficient to adequately assess the total emissions from the facility. In order to
determine the emissions associated with temporary storage of solvents in the KHF Central
Processing Area, the ARB also conducted an ambient air sampling survey of the Drum Decant
Unit and the Polychlorinated Biphenyl (PCB) Flushing/Storage Area. No emissions weré
detected (ENSR, 1984).

3.3.2 KHF Air Monitoring Program

CWMI has an ongoing air monitoring program (o characterize ambient levels of selected VOCs
at the KHF. This program, which provides data for evaluating the potential for off-site ransport
of air emissions from the KHF, includes on-site and off-site ambient monitoring for a select set
of indicator compounds. The program was initiated on 1 April 1986, in accordance with the
agency-approved KHF Air Monitoring Technical Work Plan and associated Standard Operatin
Procedures {Nﬁgﬁ. 1986).

The indicator compounds for this program were selected based on the ARB's listing of Level-1
VOCs and the VOCs that CWMI considered to be primary constituents of potential KHF air
emissions. These indicator compounds are

— Benzene — Methylene chloride
— Chloroform — Trichloroethene

— Ethylene dichloride — Total hydrocarbons
= Methyl chloroform

The air monitoring program focuses on the characterization of site boundary concentrations at the
KHF. Three stationary air monitoring stations have been installed near the site boundary to
provide monitoring coverage of the site. Station sites were selected based on predominant wind
directions and the location of local population centers. An on-site meteorological station
provides data that facilitate interpretation of air sampling results. Off-site air monitoring and
meteorological data are collected at stations situated at the nearest population centers of
Kettleman City and Avenal. Figure 3-3 shows the layout of the monitoring stations contributing

data to this program.

The on-site air sampling stations are operated 24 hours a day year-round. The off-site air
sampling stations at Avenal and Kettleman City are operated every sixth day and are designed
also begin sampling automatically in the event of a | 5-minute average wind direction from the
KHF.
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All three metcorological stations operate 24 hours a day year-round. At each of these starions,
sensars atop a 10-meter tower monitor wind ipeed, wind direction, and temperature. The
standard deviation of wind direction (sigma thera) is also routinely ealculated by the dara
acquisition system. Appendix B includes a rvpical meteorological dara comparison betwesn the
KHF and the towns of Avenal and Kerdeman City.

In addition to the ower measurements. precipitation and evaporarion are also measured on site.
Evaporation is measured a5 the caange in warer level in a Class A evaporaton pan, and
precipitation is measured as the leve! of accumulated water in 2 standard rain gauge.

The program results continue to show that the KHF has no discernible impact on air qualiry in
the neighboring communities of Avenal and Kettleman City (ENSR, 1989). Appendix B
includes a typical summarv of VOC concenoadons on site, in the nearby communides, and in the
3an Joaguin Valley.
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Section 4

PLANNED CHARACTERIZATION STUDY

4.1 PURPOSE

The characterization study described in this work plan is required by the KHF's RCRA permiis.
This study must (1) fully characterize the topography and meteorological conditions at the
facility thar affect the airbome transport of hazardous constituents and (2) identify hazardous
constituents being emitted into the air from the facility. The results of this study will be used in
designing the facility's ambient air sampling plan, which will describe how the KHF will
conduct ambient monitoring to determine whether air emissions from the facility may impact off-
site receprors. Appendix C includes the RCRA permit sections that detail the requirements for
the characterization study and subsequent ambient air monitoring.

Characterizing the site topography and meteorology will enable CWMI to select locations where
and conditions under which ambient air samples that are representative of facility emissions can
be collected. Identifying the hazardous vapors or particulates the facility emits into the air will
enable CWMI to create a list of proposed analytes for ambient air monitoring. Initial
characterization of the hazardous constituents will involve collecting samples from surface
impoundments and evaporative tanks, landfills, and reatment units at the facility and analyzing
them for the parameters listed in the RCRA permits. The U.5. EPA and DTSC, after reviewing
the characterization study data and CWMI's proposed list, will issue a final list of analytes to be
included in the ambient monitoring program.

4.2 PROJECT DESCRIPTION

Sections V.D. and V.C. of the U.5. EPA and CDHS RCRA permits (Appendix C) outline the
general approach CWMI will take in conducting its characterization study. The following text
provides a more detailed description of the project.

4.2.1 Characterization of Topography and Meteorology

CWMI will characterize the topography of the facility using the KHF master plan map (Figure 3-
2) and aenal photographs of the facility. The topography of the general Kettleman Hills area will
also be described based on 7.5-minute series maps obtained from the United States Geological
Survey.

To characterize meteorological conditions at the facility, CWMI will use extant meteorological
data from the facility’s on-site monitoring station (as described in Section 3.3.2). This
characterization will include a review of a minimum of one year's on-site meteorological data.
Monthly and annual summary reports will be generated from these data. As required in the
RCRA permits, the reports will include temperature averages and extremes, wind frequency
distributions (wind roses), stability frequency distributions, and barometric pressure data.

91/9183 4-1



FFrom a pollutant transpurt/dispersion perspective, the primary meteorological parameters
concern are wind speed, wind direction, and temperature. The siandard deviation of w1, _
direction, commonly referred to as sigma-theta, is also important because it can be used to assign
an atmospheric stability class, which is an indication of the dispersive potential of the
atmosphere. All of these data are generated by the on-site monitoring station. While baromermic
pressure is not measured on site, barometric pressure daa is a permit requirement. Baromeric
pressure data from the U.S. Weather Bureau station in Fresno, California, can be used. since
barometric pressure and trends in barometric pressure will vary litle over the region. Relative
humidity and solar radiation are not included in this study, as these parameters are not necessary
to meet the objectives of this work plan and are not a RCRA permit requirement.

The on-site meteorological data can be analyzed in conjunction with the topographical data and
information regarding sources of contaminants to determine the locations beyond the facility
boundaries where maximum impacts would be expected to occur. This knowledge would then
be used in selecting sites for air monitoring of contaminants.

4.2.2 Hazardous Constituent Identilication

The KHF waste management units designated as potential sources of airborne contaminants in
the RCRA permits will be monitored for the parameters listed in the permits (Appendix C).
These units include surface impoundments, landfills, and hazardous waste treatment units
Evaporative tanks, which are similar in principal to surface impoundments, are a propos
addition to the facility; while not mentioned in the RCRA permits, they would be a poten.
contaminant source and are therefore addressed in this work plan. Former spreading areas and
mud ponds will not be monitored; the reason for their exclusion is explained below.

CWMI has selected the units to be included in the characterization study based on their
anticipated status at the time the project begins. Many of the units are inactive, and some have
been closed, dismantled, or assimilated into another unit. A major closure effort, known as
“Bigfoor,” will affect several inactive units in the northwest portion of the facility (Figure 4-1)
and is expected 1o be in progress during the characterization study. Table 4-1 summarizes the
current status of the facility's units, the units to be included in the study, and the mamices o be

sampled.
4.2.2.1 Surface Impoundments

The KHF has had 20 surface impoundments, designated P-1 through P-20 (see Figure 3-2). Of
these, P-9, P-14, and P-16 are currently active; these units are the only surface impoundments

expecied [0 contain aqueous waste during the project.

= P-9 has a surface area of 1.9 acres and a capacity of 4,000,000 gallons. As of
September 1991, P-9 contained approximately 3,200,000 gallons of waste.

(%}
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P-14 has a surface area of 1.3 acres and a capacity of 2,100,000 gallons. » »f
September 1991, P-14 contained approximately 890,000 gallons of waste.

P-16 has a surface area of 1.8 acres and a capacity of 3.900.000 gallons. As of
September 1991, P-16 contained approximately 2,400,000 gallons of waste.

\mﬂt’ these impoundments is a slope-sided structure with a double composite liner and a

lez-nate-collection system. Vacuum trucks empty wastes into the impoundment from an
adjacent concrete discharge pad. Discharge pipes extend from the pad and along the side and
bouem of the impoundment, emptying at the bowtom of the impoundment near its center.

The impoundments receive aqueous wastes that are shown to be compatible by the Liquid Waste
Compatibility Test and that are not generally restricted from discharge 1o surface impoundments
by the conditions of the Part B permit. Wastes include heavy metal solutions, scrubber wastes,
brines, pesticides, and aqueous organic solutions. The liquids discharged 1o the impoundments
contin less than one percent each of total organics and oil and grease, and less than 0.1 percent
halogenated organics by volume. As of September 1991, the impoundments contained a total of
almost 6,500,000 million gallons of agueous waste and were receiving approximately
150,000 gallons per month.

=

[n accordance with the RCRA permits (see Appendix C), each of the three surface impoundments
will be sampled once a week over a six-week period. A liquid sample will be collected at denth
from each impoundment and analyzed for the volatile and semivolatile organics listed in
permits. Because the structure of the impoundments makes it difficult to collect a liquid sam,

at or near the discharge point without compromising worker safety or sample integrity, the liquid
sample will be collected at depth from the edge of each impoundment. In addition, each
sampling episode will include an ambient air sample collected downwind from each
impoundment. The air samples will be analyzed for the volatile parameters specified in the
permits. The air monitoring data will supplement the liquid analysis data.

4.2.2.2 Evaporative Tanks

Four evaporative tanks, designated T-1 through T-4, are scheduled for construction in the near
future and may be active during the project. While Tanks T-5 through T-8 may be added at a
later date, these four tanks will not be in use by the time this project begins. Figure 3-2 shows
the proposed locations of these souctures.

Each open-topped tank will be 10 feet high and 115 feet in diameter, and will have a capacity of
1,000,000 gallons. Liquid wastes with a total organics content of up to 0.05 percent by volume
will be discharged to the tanks for solar evaporation and chemical precipitation.

91/9183 4-10
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I'n sample the evaporative lanks, CWMI will use the approach outlined in the RCRA permits for
surface impoundments. Liyuid from cach of the four tanks will be sampled once a week over a

six-week period. The samples will be collected at depth and analyzed for volatile and
semivolatile organics.

4.2.2.3 Landfills

The KIIF has had 19 landfills, designated B-1 through B-19 (see Figure 3-2). Three of the
landlills (B-2, B-3, and B-14) have undergone final closure, and most of the remaining landfills
(B-1 and B-4 through B-11) will be closed during the upcoming "Bigloot” operation. The
proposed landfill B-17 will not be in operation at the time ol the characterization study. The
remaining landfills, which will be included in this work plan, are

91/9183

‘The B-13 expansion, an inactive landfill that incorporated B-12, B-13, and the natural
ravine between the units. Until 1987, this 5.0-acre burial unit received empty crushed
acid drums, acid-contaminated soil, and animal rendering wastes excavated from
other discontinued units. The original B-12 and B-13 received drummed acids and
oxidizers. While the B-13 expansion is scheduled for final closure, the closure is not
expected to be under way during the characterization study.

B-15, an inactive land{ill that currently serves as a heavy-equipment parking lot for
the KFF. The 7.2-acre landfill was 47 feet deep and had a capacity of 290,000 cubic
yards (}rd-"}. Wastes buried in the landfill include comainerized liquids, paint sludge,
solidified alkaline corrosives, PCB wastes, emply crushed drums, solidified sullide
wastes, and contaminated soil. The unit has been inactive since May 1985. A final
closure operation is scheduled for B-15; however, the closure may not be under way
by the time the characterization study commences.

B-16, an active landfill excavaled below grade. lis area is 4.7 acres and its capacity is
166,000 ydj. It has a three-foot-thick clay liner with a leachate collection and
removal system and a vadose zone monitoring system. Since il opened in 1983, the
unit has accepted bulk and containerized hazardous solids and sludges and PCB
solids. B-16 is the only active PCB disposal unit on site.

[3-18, a proposed 55-acre land(ill that may be active during the characterization study.
This landfill will be divided into two phases and will have a total capacity of
9,000,000 y:la'. B-18 is scheduled to receive all types of sulid RCRA wastes, as
deseribed in Part IV of the Part B permit. Thuwef r.

B-19, an active landfill divided into four phases (A, 1B, 11, and H). It has a surlace
area of 41.5 acres and a capacity of 6,800,000 yd~. As of Sepfember 1991, Phase 1A
was inactive, having recently been emptied so that a damaged portion of its liner
system could be repaired. All four phases of the unit are expected to be active during



the pruject. B-19 has a double composite liner with vadose zone monitoring. Sincs i
opened in 1987, the unit has accepted all types of solid RCRA wastes, as describe
Part IV of the Part B permit

As described in the RCRA permits (see Appendix C), surface soils from the active landfills will
be analyzed for the required semivolatile and inorganic analytes. At each landfill unit or (in the
case of B-18 and B-19) each phase, ten subsamples will be composited into one sample for
analysis. At acrive and inactive burial areas, a landfill gas sample will also be collected from
each unit or phase, using an integrated surface sampling (ISS) method. F

B-18 and B-19 are the site of a scheduled landfill cover study. In this study, a mixture of wood
pulp and chemical binder known as ConCover will be sprayed over the active landfill in place of
the usual soil cover. This study should not interfere with hazardous component characterization
efforts, provided it does not precede or coincide with the project described in this work plan.
Once the cover is emplaced, however, it will be impossible to collect a surface soil sample from
the covered unit. The presence of this experimental cover could also hinder landfill gas sampling
operations, since 1SS methods require personnel to walk a grid pattern across the landfill. The
field crew would run the risk of rupturing the cover by walking over it and thereby exposing
themselves to the landfilled wastes. Should the ConCover study schedule conflict with the
characierization study, CWMII and the DTSC will detenmine at that time how landfill monitoring
is to proceed. 2

4.2.2.4 Spreading Areas and Mud Ponds

Six spreading areas (S-1 through S-6) and numerous mud ponds were used during past operati.....
at the KHF and are currently inactive. With the exception of Spreading Area S-3 and Mud
Pond MP-1, these sites are now occupied by other waste management units (Table 4-1). 5-1
through 5-4 and MP-1 are included in the planned "Bigfoot" closure, and S-5 and $-6 are within
landfill B-19. None of the former spreading areas or mud ponds will be monitored during this
‘investigation.

4.2.2.5 Hazardous Waste Treatment Units
The KHF hazardous waste treatment units 1o be addressed in this study are as follows:
= the Cenrral Processing Area units, which include

» the Drum Decant Unit, where aqueous organic and solvent wastes are
rransferred from individual drums to bulk storage tanks. Drums are moved on &
conveyor to the decant station. An extraction wand is inserted into the
bunghole of the drum and free liquids are pumped out of the drum into one ol
the 700-gallon surge tanks. Accumulated liquids are then pumped into the
storage lanks for phase separation, then stabilized and landfilled. This unit may
receive a wide variety of organic solvents, gasoline, diesel sludge, and oils:
however, these materials are commonly recycled now, so that use of the T
Decant Unit has dropped sharply. As of September 1991, this unit had not L
used all year.

91/9183 4-12
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. the Cyanide Treatment Unit, where waste cyanides are mixed with sulfur
compounds to form the less reactive and less toxic thiocyanate complex.
Cyunide wastes thus treated are transferred to the Final Stabilization Unit
tF5U). Stabilized thiocyanate residues are disposed of in a secure, on-site
landfill. As of Seplember 1991, this unit was being used about once every
yuarter.

. the PCB Storage/Flushing Unit, an enclosed unit where PCB-contaminated
electrical equipment and drums are drained and flushed into a 10,000-gallon
storage tank. Liquids with a PCB concentration of under 50 parts per million
(ppm) may be transported off site for incineration or (less frequently) solidified
for on-site disposal, while PCB-contaminated solids are landfilled on site.

. the Drum Storage. Unit, where drummed wastes are held pending treatment or
disposal. Wastes are segregated so that drums targeted for a particular
reatment unit are placed in the same storage module.

- the FSU, which in 1989 replaced the Upper and Lower Interim Stabilization Units

described in earlier drafts of this work plan. .
The FSU is an enclosed unit consisting of four rectangular, subsurface open-top steel
tanks. Each tank is 14 feet by 28 feet by 12 feet deep, with a capacity of
10.000 gallons. Secondary containment is provided by external synthetic liners.
Wastes amenable to the stabilization process are mixed with a stabilization material in
the tanks. When the stabilization reaction has been completed, the mixture is
removed to a landfill for final disposal.

. Up to two support storage areas may be established near the FSU. These areas
would be used for the temporary containerized storage of wastes requiring
stabilization or of stabilized wastes awaiting burial.

Figure 3-2 shows the locations of these units.

In accordance with the RCRA permits (sce Appendix C), CWMI will collect representative
samples of air emissions resulting from operations at these units. Samples will be collected
downwind from each unit over three separate workdays, with sampling episodes scheduled to
coincide with unit operating periods. Two air sampling stations will be installed to monitor the
Central Processing Area. One station will be installed downwind from the FSU; an additional
station will be installed for each FSU storage area. A stack-monitoring test of the FSU stack
may also be added, if the unit’s exiended effluent stack has been constructed and is in use by the
time this studv begins.
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Section 3

SAMPLING PROCEDURES

This section of the work plan outlines the procedures that the field team will follow o collect
water, soil and air samples at the KHF. Table 3-1 summarizes the number and type of samples to
be collected at each waste management unit. Table 3-2 lists the analvees. analysis metheds, and
detecrion limits for each mawix, and Table 5-3 summarizes container requirements, preservation
methods, and holding times for the various analyses.

3.1 SURFACE IMPOUNDMENTS

Surface impoundmenis P-9, P-14, and P-16 will be sampled once a week over 2 six-wesk period.
Sampling will be scheduled for every sixth day; however, this schedule will be modified 1o allow
sample collecton during periods of waste discharge 1o the impoundments, CWMI's records of
wastes discharged will be compared with the analysis dara.

3.1.1 Liguid Sample Collection Method

A discrete liquid sampling device will be used to obtain liquid samples from the surface
impoundments. The sampling device will be constructed of stainless siesl and Teflon anached o0
stainless steel extension rods, materials that will not be degraded by the chemicals in the
impoundments. One sampling device will be assigned to each impoundment.

Before an impoundment sample is collected, field personnel will measure the depth to liquid and
to the bottom of the impoundment using a rod or weighted tape. The sampling device will be
washed in a solution of nonphosphate detergent and tap water, rinsed with tap water, and rinsed
again with distilled water. It will then be lowered into the impoundment, and a liquid sample
will be collected within three feet of the measured bottom of the impoundment.

Samples for purgeable organics analysis (EPA Method 624) and aldehydes analysis (EPA
Method 8313) will be collected in 40 milliliter (ml) glass vials with Teflon-lined sepra fitted into
the screw caps. To hold the vial steady and minimize aeration during sampling, the vial will be
held in a clamp mounted on 2 bunsen stand while the sampling device's botoming dump valve is
used to ransfer water from the sampling device to the vial. The vial will be carefullv filled until
a meniscus forms at its mouth. The container will then be capped, inverred, and tapped to check
for air bubbles. If no bubbles are present, the sampie has been wken correctly: otherwise, the
vial must be discarded for a fresh vial and a sample without bubbles must be collected. Two
vials for each analysis method (a total of four 20-ml vials) will be collected per sample.

Samples for acrolein and acrylonimile analysis (EPA Method 603) will be collected in a 500-ml
glass boule, using the collecrion method outlined above. One conainer will be filled per sample.
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Samples being analyzed for nitrosamines (EPA Method 607), organochlorine pesticides and
PCBs (EPA Method 608), base/neutral and 2cid 2xtractables (EPA Method 623), and dioxins
(EPA Method 8280) will be taken in one-liter amber ¢lass boules with Teflon-lined screw caps.
Each sample container will be dedicated to only one analysis method; hence, a ol of four
amber glass containers per sample will be fillad. A headspace is permissible for these samples.

One duplicate sample will be collected from a surfacs impoundment during every sampling
round. The duplicate sampling locadon will be rorated. so that two duplicates will be obrained
from each impoundment over the course of the siudy. The Juplicate will be analyzed for the
same suite of impoundment analytes.

An equipment blank will also be collected at every sampling round. Before one of the
impoundment samples is collected and after the dedicated sumpling device for that impoundment
has been decontaminated, ultrapure deionized distilled (ASTM Tvpe II) water will be poured into
the device. This water will be decanted from the device into the same suite of containers as is
used for impoundment sampling. The ¢quipment blank will be analyzed as an impoundment
sample. The equipment blank sampling will be rotated. so thar over the course of the study two
blanks will be collected from each impoundment’s dedicated sampler.

All conrainers will be labeled and an accompanying chain-of-custody form filled our, following
the procedures outlined in Section 5.5.8. After labeling, the samples will be kepr ar 4 degrees
Centigrade (°C) in an ice chest unrl they are transported to the laboratory for the required
analyses. Sample preservaton methods and holding imes are summarized in Table 53-3.(A mip
‘blank will be kept in the cooler with the samples and will be analyzed by EPA Method 624. )

T

Afrer use, the sampling and depth-measurement equipment will be decontaminated with a
soludon of nonphosphate detergent and tap water, rinsed with tap water, and rinsed again with
disulled water. The equipment will be stored at the KHF.

5.1.2 Ambient Air Sample Collection Method

The ambient air downwind of each of the three active surtace impoundments will be sampled 10
determine volatile emissions. The sampling will be performed ac the same frequency as the
liquid sampling art these impoundments, as described above.

The sampling periods will be selected when the wind conditions will be relatively constant
during an eight-hour sampling period. The meteorological criteria will be further restricted to
include the same criteria as specified for moniroring for VOC emissions from landfills by the
ARB (ARB, 1986) for compliance with Calderon (AB3325 and AB3374). Specifically,
sampling will only be performed (or samples will only be considered valid) if the wind speed is
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10 mph or less and itis not currznily raining or has not rained during the 72 hours before sample
collecuon. Three sampling devices and sampling media will be used 1o collect the samples.

5.1.2.1 VOCs-—Tolal Air

Ambient air samples will be collected in electropolished stainless steel cylinders using the
sample train shown in Figure 3-1. The instrumentaton for sampling and analysis is described in
detail in EPA Methed TO-14 (EPA, 1988). The parts of the ambient air sampling system that
come in contact with the sample air are constructed entirely of stainless steel and Teflon o
prevent contaminant adsorprion and offgassing and to minimize the potential for cross
contaminaton. The sampling system uses a 12-volt diaphragm pump with an all stainless steel
and Teflon consmucton. Air flow is conrolled by a back pressure flow conooller, The pump is
protected from dust by an in-line filter.

A purge tee connects the sysiem to the sampling container. It is used to flush the valve dead
space and to act as a bypass valve for flow measurement.

The sample canisters are shipped 1o the site under vacuum. The laboratory cleans and leak tests
the canisters before use. In addition, the laborartory assigns each canister a unique number while
itis in service and documents its leak test results and usage information in 2 logbook.

The sample canisters are cleaned by placing them in an oven heated to 110°C for four hours.
While the canisters are in the oven, they are under a 10-micron vacuum (1{}'3 torr) provided by a
two-stage vacuum pump. The pump is equipped with a cold trap to prevent back diffusion of
pump oil into the conmainer. Afier cleaning, new canisters are tested for remnant contaminadon
by filling them with zero air and analyzing a sample of it by gas chromatography using an
elecron caprure detector.

When sampling is complete, the final pressure of the sampling canister is recorded and the
canisters are shipped back to the laboratory under positive pressure. When the canisters arrive at
the laboratory, the pressure is checked and compared with the pressure before shipment to check
sample integrity. As required by EPA Method TO-14, samples collected in the stainless steel
canisters are analyzed within 14 days of collection. In order to quantify acrylonimile and allyl
chlonde (additonal compounds on the VOC target list that are not part of the EPA list of TO-14
compounds), the hold time will be further restricted to seven days to assure that these more
reactive VOCs are not degraded by the allowable hold for the less reactive TO-14 compounds.
Any sample held for over 7 days will be considered invalid.

Parafin, olefin, aromatic and halogenated volarile organic compounds will be determined from

samples collected in suainless steel canisters using a gas chromatograph with a mass specrometer
detector (GC/MS). The procedures are consistent with EPA Method TO-14.
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The analyucal method includes opening the stainless stezl sample cylinder and allowing 500 mi
of sample to pass through a shor piece of tubing that is bent in a "U" shape and submerged in
liquid oxygen "cryotrap.” The organic compounds of interest condense in the loop duz to the
extremely cold temperawre maintained by the liquid oxygen bath. The oxygen bath is removed
and the concentrated organic species voladlize and pass into the GC/MS, where they are detected
and quantfied. A compurer connected 1o the GC/MS stores the data and compares ths
information o calibration dara to speciate and quanafy the sample.

5.1.2.2 YOCs Carbonyis

Ambient air samples will be coilected by adsorption cartridges using the sample rain shown in
Figure 3-2. The instrumentation for sampling and analysis is described in detail elsewhere
(Lipari and Swarin, 1985; Fung and Wright, 1990) and is similar to EPA Method TO-11 (EPA.
1988); however, the collection media substrate is Waters Sep-PAK C g instead of silica gel.
This alternate substrate has improved guantification of carbonyls thar have a greater molecular
weight than formaldehyde. Ambient air is drawn through a Teflon sample line to a carridge
packed with 2, 4-dinirophenolhyvdrazine (DNPH), on the Sep-PAK for carbonyl collection. A
differenual pressure flow conwoiler and diaphragm pump are both downsweam of the sampling
carmidge.

When sampling is complete, the rinal flow rare of the sampler is recorded and the cartridees are
shipped back 1o the laboratory using a cold shipping protocol (sufficient cold packs to maintain
the samples below 25°C during ransit). When the samples arrive at the laboratory, the
iemperawre inside the shipping box is checked for compliance with the cold shipping protocol.
The samples are refrigerated (below 20°C) until analyzed: Studies have shown (Fung and
Wright, 1990), that samples coilected in these cartridges are stable for at least a year after
collection, if stored at or below 20°C.

Carbonyls will be determined from samples collected in these carridges using high performance
liquid chromatography (HPLC). The procedures are consistent with EPA Method TO-11. The
analyrical method includes chemically extracting the carbonyl/DNPH derivatives using
acetonirmile. An aliquot of the extract is injected into the HPLC where the carbonyl derivatives
are chromatographically separated and detected using an ulmaviolet detecior ser for 360 nm. A
computer connected to the HPLC stores the dara and compares the informaton with calibration
dara to speciate and quantify the sample.

5.1.2.3 VOCs - Phosgene

Phosgene (carbonyl chloride) will be collected using an impinger sample train. Ambient air
samples will be collected by an impinger using the sample train shown in Figure 3-3. The
sampling and analysis will be performed according to EPA Method TO-6 (EPA, 1988). Ambient
air is drawn through a Teflon sample line to the impinger. Phosgene will react with an
aniline/toluene solution in the impinger. Sample will be drawn through the impingers via a
downstream diaphram pump. Sample flow will be maintained at 100cc/min by a differential
pressure flow controller connected io the sample pump.
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The impinger sample train will be included with the backpack sampler. In order to avoid

disturbing the impinger sampling, the operator will ke care not to tip or bounce the backpack
during sampling.

When sampling is complete, the final flow rate of the sampler is recorded and the impinger
solutions will be wransferred to sample vial and the impingers are washed with additional toluene,
which is added 1o the sample vial. The samples will be shipped under the same cold shipping
protocol as described previously for the carbony! sumples.

An aliquot of sample will be analyzed by HPLC [or phosgene.
5.1.2.4 Total Yolatile Hydrocarbons

Total volatile hydrocarbons will be determined using EPA Method 25 (40 CFR, Part 60, 1989),
modified for use with stainless steel sample canisters. An aliquot from the VOC sample canisters
will be used to determine methane (CHy), and total nonmethane hydrocarbons (NMHC) using
the EPA Method 25 analysis protocol.

An aliquot from each sample canister will be injected onto a gas chromatographic column, where
the species of interest are separated, and the NMHC is converted to methane via a hydrogenated
catalyst. The original CH,4 plus the converted NMHC individually elute from the column and
are detected by a flame ionization detector (FID).

5.2 EVAPORATIVE TANKS

Evaporative tanks T-1, T-2, T-3, and T-4 will be sampled once a week over a six-week period.
Sampling will be scheduled for every sixth day; however, this schedule will be modified to allow
sample collection during periods of waste discharge to the tanks. CWMI's records of wastes
discharged will be compared with the analysis data. -

A discrete sampling device (as described in Section 5.1.1) auached to a chemical-resistant rope,
cord, or extension rod will be used to collect liquid samples from the evaporative tanks. One
sampling device will be assigned to each tank.

Before a tank sample is collected, field personnel will measure the depth to liquid and to the
bottom of the tank using a weighted tape. The sampling device will be washed in a solution of
nonphosphate detergent and tap water, rinsed with tap water, and rinsed again with distilled
water. It then will be lowered into the tank, and a liquid sample will be collected within three
feet of the measured bottom of the tank.

Sample collection, handling, and analysis for volatiles and semivolatiles will follow the
procedures described in Section 5.1.1. One duplicate and one equipment blank will be collected
per sampling round; the location of these samples will rotate so that over the course of the study
at least one duplicate and one blank will be collected from each tank.
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3.3 LANDFILLS

Landfill sampling will include active units B-16, B-18, and B-19 and inactive units B-13 and
B-13. Composited surface soil sampling will be restricted to active units, while integrated
surface sampling (ISS) of landfill gas will be conducted across each of the aforementioned sites.

5.3.1 Swil Sample Collection Method

Surface soil samples will be laboratory-composited from ten subsamples collected within a
landfill (B-16) or phase (B-18 and B-19). Each landfill or phase will be divided into ten subareas
of roughly equal area. and a sample will be collected from 2 random point within each subarea.
A stainless steel slide hammer device fitted with a stainless steel sample sleeve (6 inches long by
2 inches in diameter: approximate volume 19 cubic inches) will be driven into the surface soil to
a depth of approximately six inches below ground surface. The sampler then will be withdrawn
and the sample sleeve removed from the device. The ends of the sleeve will be covered with
Teflon sheeting and sealed with plastic caps. The caps will then be attached to the sample sleeve
with duct tape. A label with a unique sample number will be affixed to the sleeve, and the sleeve
will be place in an insulated cooler. Samples will be kept at 4°C until they are ransported 1o the
laboratory under chain of custedy (as described in Section 3.5.8) for the required semivolatiles
(EPA Methods 8080, 8270, and 8280) and inorganics (EPA Methods 6010 and 7471) analyses.

Before initial use and between samples, sampling equipment will be washed in a solution of 1ap
water and nonphosphate detergent, rinsed in tap water, and rinsed a final time in deionized water.
A replicate sample will be composited from the subsamples from one landfill phase or unit. The
replicate will be analyzed for the same suite of analytes as the other landfill soil samples.

5.3.2 Landfill Gas Sample Collection Method

The [SS sample will be collected using a portable, backpack-type self-contained unit with an
internal power source. Landfill emissions are drawn through a six-inch diameter 316 stinless
steel funnel by a [2-volt pump with an unlubricated Viton rubber diaphragm. The sample will be
drawn up to the backpack through Teflon tubing by a purge pump connected to the exhaust of
this sample line. The purge flow is controlled to 200 cc/min by a metering valve mounted in a
rotameter and atached (o the purge pump. A manifold upstream of the pump will allow multiple
sample lines, one each for total air, carbonyls, phosgene and total volatile hydrocarbon sample
collection to draw a sample from the purge line. [t may be necessary to have two or more 1SS
samplers to house all of these sample methods. [n this case, the ISS sampler technicians would
walk together during sampling. The carbonyl sample and phosgene streams and subsequent
analyses will be the same as described in Section 5.1.2.2 and Section 5.1.2.3, respectively, excepr
the samplers will be installed in the backpack. Because of weight restraints, the VOC samples
will be collected in a Tedlar bag as opposed to using the stainless steel canister sample train
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described in Section 5.1.2.1. The Tedlar bag will be filled just 3/4 Full to avoid
overpressurization and bursting duning shipment to the analysis laboratory. Sample extraction,
cryotrapping and GC/MS analysis of the Tedlar bag sample will be the same as described
previously for VOC analysis of the stainless steel canisters for wtal air and hydrocarbons.

w:: systems will be vacuum leak rested before being sent to the field. Between uses.

i sumpolers will be decontaminared by flushing the svsiems with ambient air for five minutes
tollowea oy zero air for five minuwes. [mmediately before sampiing, the sampler lines will be
purged with ambient air from over the landfill so that the sample will not be diluted by zero air.

The samples will be collected two to three inches above the landfill surface while a technician
walks a 30.000-square-foot grid in approximarely 25 minutes. If rwo ISS backpaks are necessary
to house all of these sampling systems, the two technicians will walk together during sampling.
The sample flow rate will be maintained ar 333 milliliters per minute. Sampiing will proceed
only when the ten-minute average wind speed is 3 mph or less, as determined by a hand-held
anemometer, and the other wind speed and rain criteria described previously are met.

Sample custedy will follow procedures detailed in Secdon 3.3.8.

The landfiil gas samples will be analyzed for volatile organic compounds, phosgene, carbonyls
and rotal hydrocarbons, using the methods described in Sections 5.1.2.1 and 5.1.2.2,5.1.2.3, and |
3.1.2.4, respectively. e

A duplicate ISS sample will be collected from one of the landfill units or phases. These QC
samples will be collected, handled. and analyzed the same way as the primary samples. After
half of the landfills have completed ISS sampling, a field system blank will also be collected
from zero air pumped through the sampling system.

3.4 HAZARDOUS WASTE TREATMENT UNITS

The hazardous waste mearment units of concern in this study are those located in the CPA (the
Drum Decant Unit, the Cyanide Treatment Unir, the PCB Storage/Flushing Unir, and the Drum
Storage Unit) and the FSU and its support storage area(s). Two sampling statons for the CPA
and one stanon each for the FSU and its storage area(s) will be set up at downwind locations, and
ambient air samples will be collected and analyzed for volatile, semivolatile, and inqrganic
components. If the new air stack for the FSU has besn constructed and is in use during this
characterizanon study, stack samples will also be collected and analyzed for these parameters.

On three separate days, samples will be collected over eight-hour periods (conforming to
appropriate wind direction conditions). The sampling periods will be selected to coincide with
unit operations and times when the wind conditions will be relatively constant during the
sampling period, using the same criteria described above in Section 5.1.2. Samplers will be
placed at locations to be determined based on current meteorological and topographical dara,
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Samples will be collected to derermine VOC, carbonyl, semivolatile organic carbon (SVOC), and
selected particulate metal emissions. The sampling and analysis protocol for VOCs. carbon yls,
phosgene, and total hydrocarbons will be the same as described in Sections 5.1.2.1. 5.1.2.2,
3.1.2.3 and 5.1.2.4, respectively. The SVOCs will be collected using a sampling train consisung
of a particulare filter upstream of an adsorbent sponge. The selected particulate merals will be
collected on the same partculate filter as the SVOCs.

3.4.1 5V0OCs — Hydrocarbons and Chlorocarbons

Ambient air samples will be collected on quartz fiber prefilters and poivurethane foam (PUF)
sponges using the sample train shown in Figure 5-4. The inswumentation for sampling and
analysis is described in detail in EPA Methods TO-4 (EPA, 1988). The svstem consists of a
medium-volume sampler operaring ar a flow rate of approximately 300 liters per minute. A
prefired quartz filter is used to collect particulare marter, including SVOCs. SVOCs, which may
be in the vapor phase or which may voladlize off the particuiate filter during the sampling, are
drawn 10 the PUF sponge. These vapor-phase SVOCs chemically react with the PUF and will
remain bound to this collection media for subsequent laboratory exmracton and analysis.

Laboratory analysis begins by equilibraring the filters in a humidity/tamperature controlled
environment, then weighing the filters to determine the tomal particulate loading pursuant to the
EPA filter weighing protocol (EPA, 1987b). The filters will then be cut in half: one half 10 be
analyzed 1o derermine pardeulate SVOCs, the other half to be analyzed for metals as described in
the next section.

The filter halves and PUFs will be exmacted individually using an ether/hexane solvent and a
Soxhlet extractor for 8 10 24 hours followed by extraction with benzene solvent to obrain any
remaining aromartics, including dioxins. The exmacts will be run through a cleanup column, then
an aliquot will be injected into a gas chromatograph with elecmron capture detection, GC/ECD,
for determination of select species shown in Table 5-2 following the procsdures in EPA
Method TO-4 (EPA, 1988). A second aliquot will be injected into a high resolution gas
chromatograph (HRGC) with high resolution mass spectroscopy (HRMS) detection for
determination of select species shown in Table 5-2 following the procedures in EPA
Method TO-9 (EPA, 1986). A third aliquot will be analyzed by GC/MS to determine the
concentradon of the lower boiling point polynuclear aromaric hydrocarbons (PAHs) following
EPA Method TO-13 (EPA, 1988).

Quartz filters will be used for sample collection. The media will be prepared by baking the
filters at 700°C to drive off any organic impurifies. The filters will be allowed to equilibrate in a
temperature- and humidity-conrrolled environment and preweighed following the EPA filter
weighing protocol (EPA, 1987b). The PUFs will be made of 1.3 Ib/tt> open cell foam with abou
20 ppi (pores per square inch). The PUFs will be precut to fit the sampler (about 3-1/4"-diameter
and 3"-long "plugs"). The PUFs will be precleaned for 10—~24 hours in a Soxhler exmractor with
hexane solvent.
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3.4.2 SVOCs — Phenols

Phenols and creosols will be collected using 2n impinger sample rain. Ambient air samples will
be collected by a pair of impingers using tr2 sumple train shown in Figure 5-53. The sampling
\ud_-‘.ua_]_yjj; will be performed according o EPA Method TO-8 (EPA, 1988). Ambient air is
wrzwn through a Teflon sample line to two impingérs connected in series. Phenols and creosols
will be capped in a sodium hydroxide solution in the impingers. Sample will be drawn through

the impingers via a downsweam diaparam pump. Sample flow will be maintained ar 100cc/min
by a differential pressure flow conroller connected to the sample pump.

When sampling is complete, the final flowrate of the sampler is recorded and the impinger
solutions will be ransferred to sample vial and the impingers are washed with addirional
sampling reagent, which is added to the sample vials. The samples will be shipped under the
same cold shipping protocol as deseribed previously for the carbonyl samples. Pursuant to
Method TO-8, the samples will be analyzed within 48 hours of collection.

An aliquot of each front and back impinger solution will be analyzed by HPLC for the phenols
and creosols shown in Table 3-2.

5.4.3 SVOCs - Nitrosamines

Ambient air samples will be collected by adsorprion cartridges using the same type of sample
train as used for the carbonyl sampling. A Thermosorb/N adsorbent material will be used in a
sampling carmidge to rap ambient nicosamines. The sampling and analysis method is pursuant
1o EPA Method TO-7 (EPA, 1988). The samples will be shipped under ambient conditions for
laboratory analysis. The samples will be analvzed within one week of collection. The
nirosamines will be desorbed using acetone. An aliquor of this extract will be analyzed by
GC/MS for the nicosamines shown in Table 3-2.

5.4.4 Particulate Metals

As presented in the above section, following final weighing of the particulate filters, the filters
will be halved, one half for SVOC determination and the second half for determination of
selecred metals.

The filter halves for metal determination will be exmacted using hot nitric acid, then an aliquot
will be analyzed using an inductivelv coupled alasma atomic smission specrometer (ICP) for the
inorganic species shown in Table 3-2. The method is essentially EPA Method 6010 (EPA,
1986), which has had filter exaction addec :o the swaight wastewater exmaction and analysis
procedures. A second aliquot will be analvzed by atomic adsorption, AA, using cold-vapor
technique for mercury determination. The method is essentially EPA Methed 7471 (EPA, 1986),
which has had filter exmraction added 1o the soil. sediment, sludge type material exoracdon and
analysis method.
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5.5 QUALITY ASSURANCE PLAN

The principal objective of this quality assurance (QA) plan is to ensure that the environmental
monitoring data are collected, analyzed, and documented in accordance with professional
standards.

There are five parameters that must be considered in order for an investigation to producs
informadnon for intelligent decision-making. Theyv are

- Comparability

- Completeness

- Representanveness
= Accuracy

- Precision

Discussions of each of these parameters foilow.

3.5.1 Comparability

The objective of the assessment of comparability is to assure the dara developed during the
invesngation are comparable with applicable hazard criteria and, where appropriate, with daca
available from previous scientific studies in the area. Hazard criteria applicable © groundwater
and surface water qualiry have besn developed, and criteria to assess potennal hazards of soil and
air contaminants are being developed. In formularing the sampling plan, an attempr has been
made to specify analyses and analytical methods consistent with those used in developing the
hazard criternia.

Comparability may be maximized through the use of standardized procedures and
methodologies. All sample collecrion technigues emploved for this investgation will conform
accepted standard protocols. Sample analyses will be performed using U.S. EPA methods.

5.5.2 Completeness

Completeness will be assessed by comparing the number of valid sample results (these meedng
the project QA objectives) with the number of samples collected and the number of samples
planned. Analytical completeness is affecred when a sample is damaged, when it is analyzed
after its holding time has elapsed, or when laboratory analysis results are determined to be
invalid and the sample cannot be reanalyzed. Completeness is expressed as a percantage. The
objectve for completeness is that the investigation provide enough of the planned data that any
existng data gaps can be closed.

5.5.3 Representativeness

Data representativeness is defined us the degree to which data accurately and precisely represent
a characterisuc of a population, parameter variations at a sampling point, a process conditon, or
an environmental condition. It is expressed in terms of bias and is often described in terms of the
standard error of the measurement.
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Representative dara collection is ensured by good field and analyiical protocols as well as
thorough documentadon of field condidons, observations and measurements. Representativeness
for the investigation will be assessed after initiad dara validanon and reducton and will be based
only on validated data.

5.5.4 Accuracy and Precision

The laboratory QC limits of accuracy and precision for inorganic and organic analysis of liquid
s0il and air have been established by B C Analvucal and EAS, the !aboratories that will be
providing analvtical services for this project. The conrrol limits snould be completely mer,
without any outliers. If any our-of-contwol result occurs and the QC coordinator does not believe
it necessary to rerun the sample, it will be flagged and a2 memorandum written to the data user
regarding the utility of the dara.

Accuracy, as percent recovery, wiil be determined in the laboratory from both spiked sample
analyses and performance audir reviews. Accuracy will be caiculated by the following equanon:

Accuracy = ":E.E x 100
Where:
A = the analyte determined experimentally from the spiked sample or the control
standard
B = the background level derermined by a separate analysis of the unspiked sample
C = the amount of the spike added or the control standard

Method precision will be determined in the laboratory from spike duplicate analyses. Fora
single pair of duplicate samples, precision is calculated as the relative percent difference using
the following equaton:

iz - X
Precision = ———2 x 100
X
Where:
X = the larger value and X5 = the smaller value of two duplicate or replicate values
and
¥ = the mean of the two duplicate values
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The precision of several pairs of duplicate samples is calculared as the coefficient of variation
using the following equation:

3

Precision = —
Where X
5 = the standard deviation of the duplicate values
X = the mean of the duplicate values

In addidon to the analysis of laboratory spike duplicates, which will provide an ¢stmare of the
precision of the analytical system, field replicate, or “split,” soil samples and duplicate water and
air samples will be collected by the field team and submirred "blind” (i.e., nor marked as splir
samples) to the laboratory. The dara from field QA/QC samples will be used to assess the
precision of the entire measurement system, including sampling, sample handling, shipping,
analysis and reporting. Section 3.5.5 discusses field QA/QC samples further,

5.5.5 Field QA/QC

To maintain data quality, AV personnel will adhere to standard sampling techniques and
decontaminadon procedures, as noted in Section 5.3.7. Dara quality (precision and bias) for the
combined sampling and analyrical system will be evaluated through a combination of field
replicate samples (soil sampling episodes) and field duplicates, field blanks, and trip blanks
(water and air sampling episodes). Table 5-1 shows the number of QA/QC samples to be
collected during the study. Field blanks for water samples will consist of ultrapure deionized
distilled (ASTM Type II) water.

Replicates (commonly rerferred 1o as "splits™) are samples that are collected and then subdivided
into nwo equal parts. Soil replicate samples will be composited in the laboratery from the same
subsamples as the primary soil sample. Field duplicates are two samples collected independently
at a sampling location during a single act of sampling. Soil replicates and water and air
duplicates will be collected with an approximate frequency of ten percent per sample marrix type
(soil, water, or air) and will be analyzed for the same parameters as the accompanying soil,
waler, or air samples.
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One set of field blanks will be collected for the water sampling. The blank will be ASTM
Type Il reagent water that is poured through the sampling equipment, wransferred (o the sample
bottle, and then transported to the laboratory. The field blanks will be analyz2d for the same
parameters as the warter samples. One volatile organics analysis (Merhod 624) ip blank will be
included in each cooler containing warter samples to monitor whethar cross-contamination is
occurring dunng sample mansport

Blanks, duplicates, and replicates will be handled in the same way as the aawral samples they
accompany. They wiil be submitted to che laboratory "blind” to ensure that they are not given
preterential treatment by the analysis. It will be the responsibility of the field team leader 1o
ensure that the QA/QC samples are obrained.

5.5.6 Laboratory QA/QC Samples

Darta quality (accuracy, precision, and bias) is evaluated for the analytcal sysiem through the use
of laboratory method blanks, duplicate samples, matrix spike samples, surrogate spikes and
conmrol standard samples.

5.5.7 Sampling Procedures

The objecrive of using standard sampling procedures for field measurements is 1o obtain samples
and measurements that are representative and comparable. The use of experienced and well-
rained field personnel, good sampling technigues, proper sampling equipment, and adequare
decontamination should prevent cross-contamination. Sections 3.1 through 5.4 outline the
procedures for field actvites. Samples will be preserved and handled following the guidelines
in Table 3-3. The inclusion of QA/QC samples, such as field blanks, will provide a check for
inadverient contaminauon.

Sample containers and preservatives for water sampling will be provided by the laboratory. The
containers for organics analysis will be pregursd according to U.S. EPA specificarions by the
manufacturer; the laboratory will not perform any addirional cleaning. Plastic containers for
metals sampling will be washed with derergent, rinsed with tap water, rinsed again with
delonized water, and soaked in nitric acid for approximately 24 hours. The acid-washed bottles
will then be rinsed with deionized warer.

Before each soil sample is collected, the sampling device will be washed with a solution of
derergent approved for laboratory use (such as Alconox), nnsed with tap water, and nnsed again
with distilled water. Sample sleeves will be decontaminated in the same rashion as the soil
sampling device. Before a liquid sample is collected. the liquid saumple devicz will be washed in
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2 solution of detergent approved for laboratory use (such as Alconox), rinsed with tap water, and!
rinsed again with distilled water. An individual sample device will be assigned 1o each
impoundment or tank to avoid cross-contamination between sampling locations.

To ensure that the established procedures and protocols are being carried during the field
actviaes, the AV project manager will conduct periodic spot-audits of field operarions.

5.5.8 Sample Custodyv

The objective of chain-of-custody procedures is to document the history and handling of each
sample. Custody records trace 2 sample from its container’s origin (laboratory) and sample
collection, through all transters of custody until it is received by the analytical laboratory.
Internal laboratory records then document the custedy of the sample through its final disposidon.
The field sampling team will ensure that custody procedures are followed.

5.5.8.1 Procedures to Ensure Sample Validity

In order 10 establish sample validity, it is necessary 10 document measures taken to prevent or
detect tampenng. Specific such procedures are the following:

- Precleaned sample containers will be received from the laboratory in sealed boxes.
On receipt by the AV field team leader, the containers will be inspected for evidence
of tampering.

- Sample containers will be stored in a secure area with custody seals until they are
issued for sampling. These containers will be keprt in locked storage with custody
seals or under personal observation ac all times. Figure 5-6 shows a sample custody
seal.

- An individual sample number wiil be arfixed to each set of containers for a single
sample, and a sample label will idenrtify each sample (Figure 3-7). A chain-of-

custody form will be filled our for each delivery of samples (Figure 3-8).

= Decontaminated sampling equipment and sample containers will be kepr under
observarion at all times.
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CUSTODY SEAL

FIGURE 3-6. Custody seal.
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- The field ream leader is responsible for all samples collected for laboratory analvsis
and will keep the samples under custody seals or personal observation until they are
turned over to the designated carrier in sealed containers,

—  The AV project manager is responsible for ensuring that custody procedures are
followed and will invesdgate any indication of tampering. The analytical laboratory
maintains standard operating procedures for sample custody and securiry.

3.3.8.2 Sample Identification and Recordkeeping

Unique, sequential sample ideatification numbers will be assigned ro all samples. An index of
sample numbers will be kept in the field log book. The sample numbers are preprinted on the
sample labels, along with spaces for recording the following:

- project name and number

- sample locaron

- date and dme of sampling

- type of analysis to be performed
- preservadves used

- numbper of containers per sample

The sample label will be filled out and affixed to one of the sample containers and covered with
clear vinyl tape to protect the label. Corresponding sample number tags will be affixed to any
additional conrainers for this sample. Thus the sample numbers assigned are also the numbers
that will be used on the chain-of-cusiody records for each sample. Figure 5-7 shows an example
of a sample label and sample number tags.

Any informarion appearing on the sample labels and in the sample log notebook will be recorded
in the field log book. along with a list of personnel present, a description of any unusual sample
characteristics, records of decontamination and calibration procedures, and any other specific
considerations pertaining to sample acquisition. Whenever the responsibility of maintaining
field logs passes from one person to another, the mansfer will be noted in the log book.

3.5.8.3 Sample Transfer Procedure/Chain-of-Custodv Records

Once a sample is collected, an adhesive custody seal (Figure 5-6) will be affixed 1o each sample
container in such a way that the conrainer cannot be opened without breaking the seal. The
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individual collecting the sample will sign and date the seal before wffixing it 10 the container. An
intact seal indicates o the laboratory that the sample was not tampered with during ransport.

Chain of custody will be maintained on all samples submitted for laboratory analysis. The field
team leader will fill out and sign the chain-ot-custody form (Figure 3-8), relinquishing conool of
the sample tw the laboratory employee picking up the samples at the siwe or receiving the samples
at the laboratory. The chain-of-custody form will also serve as a sample analysis request form.
Informartion thar will be noted on this form includes

- project number

- four-digit sample identificadon numoer (as preprinted on label)
- date and time of sampling

- preservanves used

- holding omes

i type of analysis to be performed

- ransfer of sampies from one party 10 another

All labels and dara recorded in the field will be writen legibly in waterproof ink. Emrors will be
crossed our with a single line, inidaled, and dated: they will not be obliterated.

The sampies will be placed in chilled coolers, packed with inert packing marenal, secured, and
placad under custody seals for mansport to the laboratory. Thev will be accompanied by the
original copy of the chain-of-custody form that has been filled out and signed by the relinquisher.
The carbon of this form will be retained by the field ream leader.

3.3.9 Analvtical Procedures

Table 5-2 gives o summary of the samples to be analyzed, the parameters, and the test methods to
be used.

5.5.10 Validation of Laboratory Data
The analysis, validaton, and reporting of dara received from the laboratory is the responsibility
of AV's quality assurance coordinator. Data validation, which consists of data editing,

scre=ning, checking, audinng, verificadon, and review, determines whether data are adequate for
their intended use.
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Data validation wiil be accomplished by checking field and laboratory calibration procedures and
frequency and by comparing multiple measurements. If measurement data exhibit large
variations from these reference data (greater than 20 percent) that cannor be explained by field
condirtions, then the measurement data will be considered an outlier and will be sither rejected as

Wr resaricted to limited use. Data validity will be similarly affected if calibration

procesiures or frequency of calibration checking deviates from standards set in this quality
assurance plan.

T
The data from the laboratory willbe reviewed tor the following componenis to evaluate the
validity of the analyses:
= analyrcal results for laboratorv blanks and field blanks
- companson of samples and duplicates/replicates
= surrogare and spike recovery dara

The validity of outliers will be determined by reviewing

- field documentation for notations about unusual occurrences that may explain dara
points outside the expected range

- insTument documentarion to idendfy performance wends and operadonal quality
- associated dara for wends similar to those shown by the outliers
= audit reports for procedural problems
Laboratory data will be invalidated if any of the following occur:
- the sample is not analyzed within its holding time

- the laboratory insoument blank level is too high, causing the detection limirt to be in
the quanntanve area of interest, and the sample cannot be reanalyzed

—  the laboratory quality assurance objecdves for accuracy and precision are not met

Levels of contaminants in the blanks are expected to be low enough to have little impact on the
overall validity of the data. If any contaminants are found above detection limits in the field
blank, all of the sample data will be reviewed to determine whether comparable levels are present
in some or all samples.
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All data, whether validared or not, will be reponted. Invalidated data will be footnored. When
possible, the data point may be resampled to verify or correct the original result.

5.5.11 Specific Procedures to Assess Quality Assurance Goals

AV personnel will review all data received trom the laboratories and will compare them 0
previously collected data for reproducibilitv. Inconsistencies and unusual results will be
axamined further to determine whether thev rerlect actual site condinons or are the result of fieid
and/or laboratory procedural errors.

Comparison of results berween sampling rounds will indicate the toral precision of the
measurement system including such factors as sample collection, containerizadon, preservadon,
shipping, and analysis.

Reproducibility, together with several other facrors, is integral in determining whether a resulr is
significant. For this invesdganon, the criteria for establishing the significance of analytical finds
will take into account the following factors:

- laboratory or field-induced background contaminadon. idendfied using laboratory and
field blank samples

- the limit of quantiradon (LOQ) for the analyte of intersst, defined as the lower limit
of concentration or amount of substance thar must be present before a method is
considered to provide quantirative results. The LOQ is equal to two times the
standard deviation at the lowest level of measurement (40 CFR, Pan 33).

- the reproducibility of the measurements, both within sampling rounds and berween
rounds

applicable air and warer qualiry critena

Resules that are not repeatable for at least two sampling rounds are not considered significant
unless the criteria are exceeded. Results that are not above the LOQ will be reported and
footnoted. Results that are below the detection limit will be reported as not detected (ND).
Analytes that are idendfied 25 background contaminants based on their presence in the laboratory
blanks and/or field blanks are not considered significant if detected in a sample art levels
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comparaple to those in the blunks. Analytes that are not naturally occurring but that ase
repearable and quantifiable (above the LOQ for all sampling rounds) will be considered

significant.

Routine assessments of data precision, accuracy, and completeness will be made by the
laboratories during the analyses of all samples. Each measurement procedure, system. or
instrument has predetermined limits (o indicate when corrective action is required. The
laboratories will monitor their QC dara to ensure that they are within established conmol limirs
for the methods, as published by the U.S. EPA.

When analyrical data are received from a laboratory, they will be reviewed, and the accuracy and
precision achieved will be compared to the control limits established.

Procedures that will conmibute to the assessment of field sampling accuracy and precision are the
inclusion of one mip blank and one equipment blank (air and water only), one replicare (split) soil
samele, and one duplicate sample per water or air sampling round. The blanks will be used @
check for compounds inadvertently inroduced into the samples during collecdon, shipment or
analysis. The replicate and duplicate samples can be used to measure precision achieved in the
field and the laboratory.

5.53.12 Document Control

The purpose of document control is to ensure thar all project documents will be accounted for
when the project is complete. The project number issued for this project will be recorded on all
sample labels, field logbooks, dara sheets, chain-of-custody forms, calculatdon worksheets. and
other project records. These documents (except the sample labels) will be retained at AV's
Monrovia office in the project files. The project manager will maintin contol of all documents
passing through project operanons.

The field :2am leader will also function as document control officer for field-generated data and
will be responsible for issuing, conmolling, ahd maintaining records of conmolled documents. At
the conclusion of fieid activity, all controlled documents and records will be delivered to the
project manager for inclusion in an overall project document inventory, which will be maintained
and archived in AV's project files. '
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5.5.13 Quality Assurance Reports to Manazement

During the sampling, the quality assurance coordinator will confer frequently with the project
manager and/or the field team leader to forestal! any quality assurance problems. Significant
quality assurance problems that arise will be discussed with the project manager immediately.

Upon rzceipt of dama from the laboratory, the quality assurance coordinator or his/her designes
will prepare an assessment of data accuracy, precision, and completeness.
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Section 6

DATA MANAGEMENT

The data management procedures below will document and track data generated during the
characrerizadon study. These data will inciude information generated in the field. meteorological
dara, and chemical analysis results.

6.1 FIELD DATA

A daily log will be kepr of all rield work performed for this project. Field logs will be
maintained whenever any marrix is sampled at the surface impoundments, the landfills, or the
hazardous waste treatment units. The field team leader will be responsible for recording all
pertinent informaton in the fieid logbook, including

- names of personnel on site

- the exact locations at which samples are collected

- sample numbers

- sampling dates and dmes

= duradon of air sampling

- wind direcrions during air sampling

- air sampler flow rates

- observarions of other site activides or field conditons that might affect the samples

The chain-of-custody form will also serve as a sampling record. Ultimately, the chain-of-
custady form will include AV's sample number and the laboratory's own unique sampling
number. The laborarory will include the completed form with its report of analysis results.

Unit-specific maps that include informadon such us sampling and monitoring locarions and 1SS
sampling grid layours will be generated. These maps will be part of the characterization report
describing the study and its findings.

6.2 METEOROLOGICAL DATA

Data generated by mereorological monitoring will be automatically logzed on electronic data
recorders connected to the rield equipment. Dara associated with overall site merecrology will be
reported as hourly averages. Daia associated with ambient sampling in the vicinity of hazardous
wasie meatment units will be reported with sufficient time resolution 1o permir evaluation of the
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effectiveness of the directional and wind speed sensitve sampling.

Meteorologicul data, such as hourly average values of temperawre, wind speed, wind directon,
sigma-thetn, and stability class, will be summarized in tabular form. (Stability class will be
determined using the approach specified by the EPA (1987a).) In addition to the hourly dara
collected during sampling, daily, monthly, and annual historical data summaries will be
generated. Summarized daca include average. high. and low temperatures, average wind speeds,
and maximum instantaneous wind speeds (i.2., gusts).

Frequency dismibudons of winds by spesd and direction classes will be presented in a wind-rose
formar on 2 monthly and annual basis. The annual distribution will also be segregated by
stability class and a separate wind rose produced for each stability class.

6.3 CHEMICAL ANALYSIS DATA
Separate data tables will be compiled for analysis results from

—  surface impoundment liquids

- ambient air downwind from surface impoundments

— evaporanve tank liquids

- landfill surface soils

- landfill gases

= ambient air downwind from hazardous waste mearment units

The tables will be used in the development of a proposed list of compounds for subsequent
ambient air sampling.

91/9183 62



Section 7

SCHEDULE

The work described herein will begin 30 days following award of the contract 1o conduct the
work set forth in the work plan. Contract award will be made after approval of the work plan by
the DTSC.

It is estimated thar the field work will be completed within 90 days after it begins, with that
schedule somewhat flexible due ro variable mereorological condidons and the need to schedule
sampiing operanons around site activites.

The surface impoundments, evaporative tanks, and landfills will be sampled concurrently.
Impoundment and tank sampling will be conducted over a six-wesk period, in accordance with
permit requirements. The ambient air sampies from the hazardous waste meatment units will be
collected during acceprable merecrological condidons and during periods of minimal interference
from other site actvities.

Laborarory results are expected within four weeks of submission of the last samples. Evaluatdion
of the test results will take about 30 days, and composition of a report on site topography,
meteorology, and monitoring results is expected 10 take another 60 days. Therefore, the entire
program is expected to take about seven months.

The overall schedule tmeline is illustrated in Figure 7-1.
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APPENDIX B
TARGET COMPOUND LIST (TCL)
ANALYSIS METHODS AND DETECTION LIMITS

CAS* No. Air Targeted Water Targeted Seil Targeted
Analysis Detzczion Analysis Detection Aaalysis Detection
Methad Limit Method Limie Method Limidt
S {ppbv)* (ug/Ly (mg/kg)'
SEMIVOLATILES
EESTICIDES
— Aldrin 309-400-2 TO-13 [ 608 0050 #030 0.010
— Chlardane 57749 T0-13 | 608 0.50 #1020 0.10
—44.0DD 72-54-3 TO-13" 1 608 0.10 8080 0.025
- 44".DDE 72.559 TO-12* | &08 a.10 1080 . 0.010
~ 44-D0T 50-29.3 TO-13* 1 608 0.10 2080 0,025
SVOCs
— Acenaphthylenc 208-95-3 TO-13 1 625 ] 8270 i
— Anthracene 120-12-7 TO-13 1 525 10 EI70 1
— Benzo{alanthracens 56-35-3 TO-13 1 625 10 270 1
—Benzo(biflusmnthene 205-89-2 TO-13 1 625 10 270 1
~Benzolk)fluoranthens 207-08-9 TO-13 i 625 i 8270 |
—Benzo(g.h.ijperylens 191-24-2 TO-13 1 625 o 8270 1
~—Benzo(a)pyrens s0-32-8 TO-13 1 625 10 8270 1
— 2-Chloronaphthaléne 91-58-7 TO-13 1 &25 ] BIT0 1
~ Chrysene 218019 TO-13 1 625 10 8270 1
o-Cresol 95-43-7 TO-13* | 625 10 270 MNR"
p-Cresol 106-14-5 TO-13* 1 625 1o 8270 NR
~ Cameng 95-82-3 TO-13 | 625 g L ryli] NR
— Dibenzola.blanthracene §3-70-3 TO-13 i 625 ig 70 1
= Fluoranthene 0E-44-0 TO-13 1 625 10 1270 |
= Fluorene B86-73-7 TO-13 1 625 10 8270 1
— Indeno{1.2.3-c.d)pyrene 193-39-5 TO-13 1 625 10 5270 1
—Mophthalene 91-20-3 TO-13 1 615 10 1270 1
= Nitrobenzene 98-95-1 TO-13 1 625 10 1270 1




APPENDIX B (continued)
TARGET COMFOUND LIST (TCL)
AMNALYSIS METHODS AND DETECTION LIMITS

CAS" Mo Air Targeted Water Targeted Saul Targeted
Analysis Detection Analysis Detection Analysis Detecrion
Method Limit Method Limit Method Limit
tppbiv* fug/L) (mg/kg)
— N-Nitrosodimethylamine 62-75-9 TO-13" 1 625 10 8270 !
_ N-Nitrasodipbenylamine 16-30-9 T0-13¢ i 625 10 8270 |
~ N-Nitrnso-di-n-propylamine 621-64-7 TO-17* 1 825 10 8270 1
—Phenanthrene 85.01-8 TO-13 I 625 10 £270 1
— Pyrene 129-00-0 TO-13 1 625 10 8270 1
= Phenol 108-93-2 TO-13* | 615 10 8270 |
-~ PCBs (Total) TO-13" | E080 0.5 BOED 0.010
DIOXIMS/FURANS
—-Polychlorinaed dibenzo-p-dioxins 1746015 TO-13" | 8280 <0002 8230 .2 mg'kg
VOCs
~Acewidehyde 750140 TO-11 1 8315 0.010 NA NA
—Acetone ET-64-1 TO-14 1 624 100 BA NA
~ Acrolein 107-02-8 TO-11 i 624 2000 MA NA
Acrylonitrile 107-13-1 TO-14 020 624 20 NA NA
—Allyl chloride 107051 TO-14 0.20 524 50 NA NA
—Benzaldchyde 100-52-7 TO-11 1 8315 0.010 NA NA
—Benzene T1-43-2 TO-14 0.20 624 30 NA MNA
~Bromofom T5-15-1 TO-14 0.20 624 3.0 MNA NA
—-2-Butanal 133-72-3 To-11 1 624 30 HA HA
“Carbon tetrachionide 56-23-5 TO-14 020 624 50 NA MA
~Carbonyl chioride (Phosagus) 75445 OSHA Method 61 1 NA NA NA NA
~ Chlorobenzene 108-90-7 TO-14 020 624 5.0 NA NA
—Chlorofamm 67-56-3 TO-14 0.20 624 5.0 NA MA
1,2-Dibromoethane 106-934 TO-14 0.20 624 50 NA NA
— 14-Dichlorobenzene = p-li- srcl ¥ 106467 TO-14 020 624 50 NA NA
1.1-Dichloroethans 75-34-1 TO-14 0.20 624 50 HA MNA
1.2-Dichlomethane 107-06-2 TO-14 0.20 624 50 NA NA
- 1,1-Dichlormethens 75-35-4 TO-14 0.20 624 50 HA NA
- 1.2-Dichlormpropane 78-87-5 TO-14 0.20 624 5.0 NA NA




APPENDIX B {continued)
TARGET COMPOUND LIST (TCL)
ANALYSIS METHODS AND DETECTION LIMITS

CAS" Mo. Alr Targeted Water Targeted Sail Targeied
Analysis Dretection Analysis Detection Analysis Detection
Method Limit Method Limit Method Limit
{ppbv)* b (ugLy (mgkgl
—gis-|,3-Dichloropropene 10061-01-5 TO-14 0.20 624 50 NA NA
~ trans-1,3-Dichloroprapene 10061026 TO-14 0.20 624 30 HA HA
~ Ethylbenzens 100514 TO-14 0.20 624 50 HA NA
—Formaldehyde 50-00-0 TO-11 1 8315 0.050 NA NA
—n-Hepuane 142-82-5 TO-14 0.20 624 50 MA NA
~ Hexanal 66-25-1 TO-11 1 624 50 MA NA
Hexane 110-5¢3 TO-14 0.20 624 50 NA NA
~ Bromomethane - ' s f 74-83-9 TO-14 0.20 624 10 MA HA
~Methylene chloride 75-09-2 TO-14 1.50 624 50 NA NA
—2-Butanone (MEX) 78-83-3 TO-14 1 624 100 MA NA
~ Pentanal 110621 TO-11 1 624 50 NA MA
~ Propanal 123-38-6 TO-11 1 624 50 NA MA
= Tetrachlomethene 127184 TO-14 0.20 624 50 Na MA
—Taluene 108-38-1 TO-14 0.20 24 50 Ha MA
—1.1.1-Trichloroethane 71-55-6 TO-14 0.20 624 50 NA MA
Trichlomethene 79016 TO-14 020 624 50 NA NA
~Winyl chloride 75014 TO-14 0.20 624 o NA MA
-~ Xylenes, total 1330-20-7 TO-14 020 524 10 NA MHA
~— Total Volaiile Hydrocubons —_ EPA Method 15 _ 24 —_— HaA NA
INORGANICS
METALS
~ Antimeny Td40-36-0 PFI&010 | NA HA 6010 10
“Arsenic T440-38-2 PF/6010 1 NA NA 7060 0.50
— Barum T440-39-1 PE/S010 1 NA NA 010 50
~Berylium Téd041-7 PFI6010 1 MNA NA 6010 0.50
~ Cadmium 7440439 PES0L0 1 NA NA 010 Lo
- Chromium T44047-3 PE/6010 1 NA MA &010 5.0
Cobalt 7440184 PF/6010 1 HA NA 6010 50

- Copper 7440-50-8 PF/&010 1 NA NA 6010 50




APPENDIX B (contlnued)
TARGET COMPOUMND LIST (TCL)
ANALYSIS METHODS AND DETECTION LIMITS

CAS" Ma. Alr Targeted Waer Targeted Sail Targeted
Analysis Detection Analysis Detection Analysis Deiection
Method Limit Method Limdi Method Limit
(79 (ug/L)
- Lead T439-92-] PF/&010 L MNA A 6010 [
"~ Mereury 7439-97-4 PF&010 1 NA NHA M7l 0.050
— Molybdenum T439-98-7 PR/&0I0 | HA MA L 5.0
—Mickel Tad0-02-0 PEIGO1D I MA MNA &010 10
— Selenium TI83-00-8 PE/GOLO | NA HA 7740 0.50
— Silver Ta40-224 PRGOI0 1 NA NA &010 15
Thallium T440-23-0 PE/G0I0 | NA NA &010 5
— Wanadium T440-62-1 PEMOLD | MA MHA 6010 5.0
e Zinc T440-66-5 PRA&OLD I MHa HA S010 50
—_— =
2 CAS = Chemical Abstracts Service
b ppbv = Parts per Billion by Yolume
¢ ugl = Micrograms per Liter
d mghkg = Milligrams per Kilogram
[ Sampling metbod followed pmcedure oudined in TO-13. Analytcal method ublized modified 8270 procedures (ses Secton 3.2.3.4 describing approved methoc

modifications).
NA = Mot Applicahle
E NR = Not Reported

-
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APPENDIX E

TABLE E-1
LANDFILL COMPOSITE SOIL SAMPLES
SAMPLING DATES AND TARGET ANALYTES

Eplingﬂate Field Sample I.D. Analytes on Target Compound List
I1594-371694 B-16 - Metals and 5}"’01:5-
1694 B-18 PHASE I Meeals and SVOCs
31694 B-18 PHASE Il Metals and SVOCs
1694 B-18 PHASE I Metals and SVOCs
COMPOSITE A
1694 B-18 PHASE 11 Metals and SVOCs
COMPOSITE B
W15M94-3/16/94 B-19-PHASE B Metals and SVOCs

SVOCs = Semivolatile Organic Compounds




APPENDIX E

TABLE E-2

LANDFILL INTEGRATED SURFACE SAMPLES
SAMPLING DATES AND TARGET ANALYTES

Sampling Field Sample LD, Apalytes on Target Compound List
L Date - o

4/14/94 B-13 To-14 VOCs, TO-11 YOCs Phosgene, TVH

420/94 B-15 To-l4 VOCs, TO-11 YOCs Phosgene, TVH

2094 B-16 To-14 VOCs, TO-11 VOCs Phosgene, TVH

420194 B-19 To-14 VOCs, TO-11 VOCs Phosgens, TVH

S0 B-18 PHASE | To-14 VOCs, TO-11 VOCs Phosgene, TVH

50154 B-18 PHASE [ Ta=14 VOCs, TO=11 VOCs Phosgene, TVH
Equipment Blank

50194 B-18 PHASE Il To-14 VOCs, TO-11 VOCs Phosgene, TVH

50194 B-18 PHASE II To-14 VOCs, TO-11 VOCs Phosgene, TVH
Duplicase

S0/ B-13 Phosgene

5M0r2my B-15 Phosgene

504054 B-16 Phosgene

5104094 B-19 Phaosgene

YOCs = Volatle Organic Compounds

TVH = Total Volatile Hydrocarbons




SURFACE IMPOUNDMENT LIQUID SAMPLES
SAMPLING DATES AND TARGET ANALYTE GRO

APPENDIX E

TABLE E-3

Sampling | Field Sample [.D. Analytes on Target Compound List

Date

3309 P9 YOC's, SVOCs and TVH

I P14, VOC's, 5VOCs and TVH
P-14-Equipment Blank

13194 P-16. VOCs, SWOCs and TVH
P-16-Dplicate

40694 P, YOCs, SVOCs and TVH
P-9-Duplicars

L0694 P-14 VOCs, SVOC's and TVH

40694 P-18, YOC's, SW0OC's and TVH
P-16-Equipment Blank

41294 P9, VOCs, SVOCs and TVH
P-89-Equipment Blank

4f2ma P-14, VOCs, SVOCs and TVH
P-14-Duplicans

Azna P-16 YOCs, SVOC's and TVH

41894 P9 YOC's, 5Y0Cs and TVH

414 P-=14, VOCs, SVOCs and TVH
P-14-Equipment Blank

41894 P-16, VOC's, SV0OCs and TVH
P-16-Dueplicate

473004 P9, VOC's, SVOCs and TVH
P-9-Duplicane

L3004 P14 VOC's, SYOC's and TVH

4730/94 P-16. VOCs, SVOCs and TYH
P-16-Equipment Blank

50354 P-8, VOCs, SVOCs and TVH
P-9, Equipment Blank

50394 P-14, VOCs, SYOCs and TVH
P-14-Duplicate

503194 P-16 YOCs, SVOCs and TVH

Hotes:

YOC :==Volatile Organie Compounds
T¥H=Total Yelatle Hydmecarbons
SVOC s=Semivolarle Organic Compounds




APPENDIX E

TABLE E-4

AMBIENT AIR SAMPLES FROM SURFACE IMPOUNDMENTS AND HWTUs
SAMPLING DATES AND TARGET ANALYTE GROUPS

Sampling Field Sample [.D. Analytes on Target Compound List
Date
3304 Equipment Blank TO-14 VOCs and TVH o
W3 P9 All VOCs and TVH
EMER ) P14 TO-14 VOCs and TVH
I3ee P-14-Equipment Blank TQ-11 VOCs and Phosgene
i3me P-1& TO-14 VOCs and TVH
e P-16-Duplicate TO-14 VOCs and TVH
40694 P9 TO-14 YOCs and TVH
4/DAMRL P-9-Duplicare TO-14 VOCs and TVH
40694 P-14 TO-14 VOCs and TVH
40654 P-16 TO-14 VOCs and TYH
4/06/94 P-16-Equipment Blank TO-14 VOCs and TVH
11294 P9 TO-14 VOCs and TYH
41254 P-3-Equipment Blank TO-14 VOCs and TVH
12194 P-14 TO-14 VOCs and TVH
4/12/94 P-14-Duplicate TO-14 VOCs and TVH
41294 P-18 TO-14 VOCs and TVH
471394 F5U All VOCs, TVH. 5Y0OCs and Memals
4713194 FSU-Duplicate TO-14 ¥OCs, Phosgene, TVH, Memls, SV0Cs
41394 F5U-A All VOCs, TVH. 5VOCs and Merals
4134 F5U-A-Equipment Blank All VOCs, TVH, SVOCs and Metals
41394 FSU-B All VOCs, TVH. SVOCs and Merals
41494 DsU All ¥OCs, TVH, 3VOCs and Mesls
41494 CPA All YOCs, TVH. 5VOCs and Meeals
41894 P9 All VOCs and TVH
41894 P14 All VOCs and TVH
41894 P-l4-Equipment Blank All VOCs and TVH




APPENDIX E

TABLE E-4 (continued)

AMBIENT AIR SAMPLES FROM SURFACE IMPOUNDMENTS AND HWTUs

SAMPLING DATES AND TARGET ANALYTE GROUPS

Sampling Field Sample LD. Analytes on Target Compound List
Date | -
allgmoe P-1& All VOCsz and TVH

418594 P-16-Duplicate All ¥OCs and TVH

41994 F5U All YOCs, TVH, 5VOCs and Metals
419m4 F5U Equipment Blank All VOCs and TVH

&19/94 F5U-A All VOCs, TVH, SVOCs and Metals
41994 F5U-A Duplicare SVOCs

41994 FSU-B All ¥OCs, TVH, SVOCs and Metals
41994 FSU-B-Duplicate All ¥OCs, TVH, and Metals

42094 osu All VOCs, TVH, and Metals
4200 DSU-Duplicae All ¥YOCs, TVH, and Metals

s CPA All YOCs, TVH, SVOCs and Metzls
L2094 CPA-Duplicase SVOCs

430094 P9 All VOCs and TVH

47300 P-3-Duplicare All VOCs and TVH

430794 P.14 All VOCs and TVH

473094 P-1& All VOCs and TVH

43094 P-16-Equipment Blank All VOCs and TVH

510194 DsuU All VOCs, TVH. 5V0Cs and Metals
50194 CPA All VOCs, TVH, 5VOCs and Metals
50194 CPA-Equipment Blank All YOCs, TVH. 5VOCs and Metals
5294 F5U All ¥OCs, TVH, 3¥0Cs and Metals
Shand FsU-A TO-11 VOCs. Phosgene, SVOCs, Memls
50294 FSU-A-Duplicate Fhosgene. Metals

5Mzm4 FSU-B All VOCs, TVH, SVOCs and Metals
Sz FSU-Dupliczte TO-11 VOCs, 3VDCs

50294 FSU-Equipment Blank SVOCs, Mesls




AMBIENT AIR SAMPLES FROM SURFACE [MPOUNDMENTS AND HWTUs
SAMPLING DATES AND TARGET ANALYTE GROUPS

APPENDIX E

TABLE E-4 (continued)

Sampling Field Sample I.D. Analytes on Target Compound List
Date
50394 P9 TO-11 ¥OCs, Phosgene
I! 5034 P-%-Equipment Blank All VOCs and TVH
50394 P-4 All ¥OCs and TVH
5/03/94 P-14-Duplicae All VOCs and TYH
SH304 P-1& All VOCs and TYH
S0di4 P9 TO-14 VOCs and TVH
504094 P-9-Equipment Blank TO-14 VOCs and TVH
S04 FSU-A TO-14 YOCs and TVH
5/04/94 Air Blank TO-14 ¥OCs and TVH
Motes:

VOCs = Volatile Orgamic Compounds
TVH = Total voluile Hydmearbons
SVOCs = Semivolatile Orgonic Compounds
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