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Executive Summary

As part of the Navy's Installation Restoration and Hazardous Waste
Minimization programs and ongoing research in assessing and developing new and
innovative technologies, the Navy has evaluated a low temperature thermal
treatment process to decontaminate soils containing petroleum hydrocarbons.
Demonstration of the effectiveness of the low temperature thermal treatment
process was performed by Weston Services, Inc., (WSI) with their LT3e system.
The demonstration site was a fire-fighting pit at the Naval Auxiliary Landing
Field (NALF), Crows Landing, California. The soil in the pit was contaminated
with petroleum hydrocarbons. Some soil contaminated with jet-fuel from a
plane crash site was also processed.

WSI began mobilizing the LT3e system on March 12, 1991 and began
processing contaminated soil on March 25, 1991. All contaminated soil was
thermally treated by April 27, 1991. Demobilization of the site began on May
6, 1991. By May 17, 1991, WSI had completed the backfilling of the pit and
had demobilized from the site.

The on-site demonstration of the LT3e system was successfully
completed without many problems, and was within the specified schedule. Some
of the problems encountered included stoppage of the LT3

® system due to
potential lightning hazards and highly moist untreated soil due to rain which
slowed down the processing of the hydrocarbon-contaminated soil in the first
two weeks of the on-site demonstration. An 8-inch steel water main which was.
originally assumed to be present on the other side of the road from the fire
fighting pit was unearthed within the fire-fighting pit causing some delay in
the excavation and backfilling of the pit. A rupture on one of the LT3

®

processor's hot-oil lines also stopped the LT3
® temporarily.

All contaminated soils from the fire-fighting pit and plane crash
site was excavated and treated with the LT3e system. The processing capacity
of the LT3e system averaged about 7.3 tons/hour for an 8-hour work day. The
nominal capacity of the LT3

@ system is 8 tons/hour. A total of 1,403 tons was
processed by the LT3e system. The average soil temperature in the processor
was 410°F with an average residence time of 22 minutes. A total of eight
untreated soil samples were collected randomly throughout the treatment
period. Total petroleum hydrocarbons (TPH) concentrations of the untreated
soil samples range from non-detect levels to as high as 97 mg/kg. The mean
TPH concentration of the untreated soil samples was 52 ± 32 mg/kg (mean ±
standard deviation). The mean TPH concentrations of treated soil was 12 ± 9
mg/kg with TPH concentrations ranging from non-detect levels to 25 mg/kg. A
total of eighteen treated soil samples were collected randomly throughout the
treatment period. The mean TPH concentration of the untreated and treated
soils were found to be statistically different indicating that the
contaminated soil has been treated. Based on the mean TPH concentrations, the
average removal efficiency of TPH was estimated to be about 77 percent. Soil
samples taken from around the pit and in the treatment area after
demobilization indicated that the contaminated soil has been removed.

i



..-,
I

LJ

I
LJ

'1

J

1""'1
I

U

r-,
1

LJ

LJ

r,
I
i

LJ

'1
I

LJ

,
I

LJ

n
i

u

Most of the purgeable organics in the untreated and treated soils
were less than or equal to the detection limit. Some constituents such as
acetone, methylene chloride and 2-butanone were detected in the treated soil.
From the limited data on soil nutrients, total phosphorus and nitrate 
nitrogen concentration were found to be statistically the same before and
after treatment. Other constituents such as sulfate and potassium were the
same before and after treatment.

Semi-volatiles present in the stack emissions from the activated
carbon columns were generally polynuclear aromatic hydrocarbons such as
diethylphthalate, phenanthrene, naphthalene and fluoranthene. Concentrations
of these compounds were low (in the microgram per cubic meters range).
Volatiles present in the stack gases were also low (in the microgram per cubic
meters range) with dichlorodifluoromethane and chloromethane being some of the
more commonly measured organic compounds. Overall the concentration levels of
volatiles and semivolatiles in the stack gas were below any Occupational
Safety and Health Administration (OSHA) regulatory limits indicating that the
LT3

® system did not appear to produce stack gases that were of significant
health concern. Throughout the site demonstration air emissions from the LT3e

system complied with the regulatory limit of less than 10 ppm of TPH.
Concentration of aromatics in the condensate/treated water was less than 1
ppm.

The total cost for the treatment of the contaminated soils at NALF
Crows Landing was $415 per ton. The total cost include permitting,
mobilization, excavation, soil treatment, backfilling, demobilization, soil
and stack sampling, progress reports and associated Navy's oversight cost. The
cost was for a small volume of soil and would be lower for the treatment of a
larger volume of soil due to economics of scale.

Cost of treatment of the contaminated soils excluding excavation and
owner's cost such as permitting and soil sampling and Navy's oversight cost
was $268 per ton. The cost estimate for this project is within the estimate
provided in the literature and is competitive with other remedial technologies
such as on-site incineration which ranges from $500 - $1,500 per ton. Off
site incineration is estimated to cost approximately $1,800 per ton. Cost
estimates cited do not include excavation/backfilling and owner's costs such
as permitting.

Based on this study and other documented studies, the low
temperature thermal treatment process is an effective technology in the
decontamination of soils contaminated with volatiles and semi-volatiles such
as gasoline and jet fuel. This technology is cost effective and should be
seriously considered as a treatment option for gasoline and jet fuel
contaminated soil. To demonstrate the effectiveness of this technology
further, the Navy should consider testing the low temperature thermal
treatment process for the remediation of PCB-contaminated soils and organics 
contaminated sediments found at various Naval facilities.

i i
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1.0 INTRODUCTION

The Navy is required under the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) and the Resource Conservation and
Recovery Act (RCRA) to clean up hazardous substances that were released in the
past and to minimize the generation of hazardous waste at Naval facilities.
These laws further provide for research, development, and demonstration of
methods to remediate and reduce the toxicity of hazardous waste substances in
the environment.

As part of the Navy's Installation Restoration and Hazardous Waste
Minimization programs and ongoing research in assessing and developing new and
innovative technologies, the Navy has evaluated a low temperature thermal
treatment process to decontaminate soils containing volatile organic compounds
(VOCs). The objective was to remediate the soil to nonhazardous levels as
specified by U.S. Environmental Protection Agency (EPA) and California
regulations for hazardous waste.

In a typical low temperature thermal treatment process, heat is
applied to the contaminated soil in order to volatilize the organic
contaminants. Heat is transferred to the soil from a heat source (e.g.,
propane burners) either directly, by externally heating a rotating cylinder
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containing contaminated material, or indirectly, by circulating hot oil
through the thermal processors. Temperatures in the processors range between
450°F to 850°F and do not exceed the operating combustion temperatures of
incinerators. The stripped organic contaminants are captured by condensation
and disposed/treated off-site. The off-gas is further treated by either
destroying the organics in an afterburner or adsorbing them onto activated
carbon.

Demonstration of the effectiveness of a low temperature thermal
treatment process was performed by Weston Services, Inc (WSI) with their WSI
LT3~ system. The demonstration site was at the Naval Auxiliary Landing Field
(NALF), Crows Landing, California. Soils contaminated with fuels from fire
fighting operations were treated by this system to determine its
effectiveness.

In this report, the objectives of this study are outlined in Section
"2.0. A description of the contaminated site at NALF Crows Landing and WSI

LT3
® system are presented in Sections 3.0 and 4.0, respectively. Section 5.0

summarizes all site activities including soil and air emission sampling. Data
from this study are analyzed and presented in Section 6.0. A cost analysis
for the treatment of hydrocarbon-contaminated soil for this site is given in
Section 7.0.

2.0 OBJECTIVES OF THE DEMONSTRATION

The objective of this project was to evaluate the effectiveness of
the WSI LT3~ treatment process in remediating hydrocarbon-contaminated soils
at NALF, Crows· Landing, California. In this project, Battelle served as a
third-party consultant to the Naval Civil Engineering Laboratory (NCEL) by
providing analytical and technical assistance in evaluating the on-site
demonstration of the WSI LT3~ system.

This project included several specific tasks that were executed by
Battelle and WSI. For this project, WSI was a subcontractor to Battelle.
WSI's scope of work included preparing the Site Work Plan, Site Health and
Safety Plan and permitting documents for the field demonstration at NALF Crows
Landing. WSI was responsible for developing the review package to regulatory
agencies and for obtaining the required permits and variances for the
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operation of the LT3e system at NALF, Crows Landing. A separate contract
between NCEL and WSI provided the necessary funds for the mobilization,
excavation, treatment, demobilization, and decontamination of the test ,site.
Battelle's scope of work included preparation of Progress Reports, Sampling
and Analysis Plan, On-scene Coordinators' Summary Report, and Engineering
Evaluation/Cost Analysis Report. In addition, soil and stack emissions gas
samples were collected by Battelle for analysis by California approved
laboratories during the on-site demonstration.

3.0 BACKGROUND AND SITE DESCRIPTION

The site for the LT3e system demonstration system was the Naval
Auxiliary Landing Field, Crows Landing in Stanislaus County, California
(Figure 1). The hydrocarbon contaminated soil was located in an unlined fire
fighting pit near tanks 150 - 153 (Figure 2). From 1943 to 1987, this unlined
pit was used for fire-fighting training. In a typical fire-fighting training
exercise, about 200 to 300 gallons of JP-5 fuel mixed with some other types of
wastes such as crankcase oil and solvents would be poured into the pit and
ignited. The mixture would then be extinguished with water.

In 1987, a project was initiated by the Navy to replace the unlined
pit with a lined pit. During excavation, soils contaminated with high
concentrations of hydrocarbons were encountered and the project was halted.
Excavated soil was stockpiled on plastic sheets along the west side of the
excavation. In the same year, the Navy initiated an investigation to
determine the type and extent of contamination present at the site (ERM-West,
1988).

Soil borings from the site investigation conducted by ERM-WEST,
showed that the site consisted of a 4.5 feet-deep top layer of gravel,
followed by a 10 feet-deep layer of dense sandy silty clay, a 25 feet-deep
layer of silty clayey sand, and deeper layers of clay, silt and sand. Soil
boring locations are shown in Figure 3. Soil samples from the borings were
analyzed for total petroleum hydrocarbons (TPH) and benzene, toluene,
ethyl benzene and xylene (BTEX) to define the extent of contamination in the
vicinity of the fire-fighting training pit. A summary of the analytical
results and regulatory limits is contained in Table 1. High concentrations of
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TABLE 1. CONCENTRATIONS OF ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES FROM
THE FIRE-FIGHTING SITE (ERM-West, 1988)

Total Petroleum
Sample Boring Hydrocarbonsa Benzeneb Tolueneb Xylenesb

ID/Depth (ft) (ppm) (ppm) (ppm) (ppm)

Bl/3.5-4.0 5,400 <0.5 <0.5 <0.5

B2/3.5-4.0 <0.1 <0.0001 0.002 0.002

B3/4.5-5.0 <0.1 0.003 <0.001 <0.001

B3/8.5-9.0 <0.1 <0.001 <0.001 0.002

B9/4.5-5.0 <0.1 0.002 <0.001 <0.001

BI0/2.5-3.5 <0.1 0.003 0.27 0.032

B11/3.0-3.5 1 <0.001 <0.001 <0.001

B11/8.5-9.0 280 0.002 0.011 <0.060

Bll/12.5-13.0 <0.1 <0.001 0.014 <0.001

SI-S5 (Composite) 510 0.005 0.002 0.002

Regulatory level 100c 0.7d lOOd 620d

Total petroleum hydrocarbons determined by EPA Modified Method 8015 .

Benzene, toluene, and xylenes determined by EPA Method 8020.

c Leaking Underground Fuel Tank Field Manual, California State LUFT Task
Force, May 1988.

d The Designated Level Methodology for Waste Classification and Cleanup Level
Determination, Appendix III, California RWQCB, CVR, September 1987.

Notes:

1. Borings B3 (5.0 to 8.5 feet), B4, B45, B6, B7, B8, Bl1 (3.5 to 8.5 feet),
B12, B13, B14, B15 -- no organic compounds detected.

2. Well WI groundwater -- no organic compounds detected.
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FIGURE 1.

REF: WESTNAVFACENGCOM,1981

AREA MAP SHOWING THE LOCATION OF CROWS LANDING IN STANISLAUS
COUNTY (WESTON SERVICES, INC., 1990)
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TPH (up to 5,400 ppm) were found in the shallow soil of the pit. The
contamination appeared to be restricted within the fire-fighting pit for the
most part, and downward migration of organics was probably retarded by the
near surface clay layer. Analysis of ground water samples indicated that
there was no evidence of any groundwater contamination. The proposed area
(shaded area) to be excavated and treated is shown in Figure 3 and can be
visualized as consisting of two sections. Area 1 (rectangular area) was
approximately 55 feet wide by 50 feet long. Soil for this section was
excavated to a depth of 8 feet. The triangular shaped Area 2 was excavated to
a depth of 12 feet. The volume of contaminated soil present at the site was
estimated to be approximately 1250 cubic yds. (1,625 tons).

In addition to the soil from the fire-fighting pit, about 20 tons of
soil from a plane crash site was also processed by the LT38 system. This soil
was contaminated with jet-fuel and was stockpiled near the fighting pit.

4.0 DESCRIPTION OF LT3e SYSTEM

4.1 Introduction

WSI LT3e process is a technology that thermally volatilize
volatile organic compounds (VOCs) from contaminated soil without heating the
soil matrix to combustion temperatures (WSI, 1990).

Contaminated soils are heated to approximately 400°F to evaporate
the VOCs from the soil in the thermal processor, which is an indirect heat
exchanger. The organic vapors are processed through two condensers in series
to remove organic compounds and are then finally treated by carbon adsorption,
before being discharged to the atmosphere. The LT3e system has a nominal
treatment capacity of about 16,000 lbs/hour or 8 tons/hr (WSI, 1990).

A schematic diagram of the LT3e process is shown in Figure 4.
Figure 5 is a picture of the LT3e system. The LT3e process equipment is
mounted on three tractor trailer beds for transportation and operation to a
site. A brief description of the equipment is contained in the following
subsections.
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FIGURE 5. LT3® SYSTEM AT SPRINGFIELD, ILLINOIS (JOHNSON AND COSMOS, 1989)
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4.2 Soil Treatment System

Contaminated soil is transported to the LT3e system by a front-end
loader onto a weighing scale where the weight of each soil load is recorded.
Soil is then deposited directly onto a power shredding device. Soil with a
top size of less than 2 inches passes through the shredder into the feed
conveyor. Oversized material is removed, stockpiled on and covered with
plastic sheets for treatment and backfilling. The oversized material is not
processed through the LT3e system. Soil is then transported by a drag
conveyor into a surge hopper located above the thermal processor.

The screws of the thermal processor extend into the bottom of the
surge hopper, withdrawing feed material to create a "live-bottom" effect. The
surge hopper also provides a seal over the thermal processor to minimize air
infil trat ion.

The thermal processor consists of two jacketed troughs, each with
four assembled intermeshed screw conveyors in a piggyback fashion. Each screw
conveyor is 18 inches in diameter and runs the entire length of the trough,
which is 20 feet long. Soil is carried across the upper trough by the screws
and drops to the lower trough via gravity. The soil is moved in the opposite
direction across the second trough and then exits the processor at the same
end that it entered.

The shafts and flights of the screw conveyors and the trough jackets
are hollow to allow circulation of a heat transfer fluid (viz., hot oil). The
function of each screw conveyor are to move soil forward through the
processor, and to thoroughly mix the material, and to provide indirect contact
between the heat transfer fluid and soil.

Residence time is adjusted by varying the rotational speed of the
screws while soil temperature in the thermal processor is adjusted by varying
the hot oil temperature setting. The heat transfer fluid is pumped through
the screw shafts, flights, and trough jackets by a centrifugal pump. The heat
transfer fluid used is Dowtherm® HT, produced by Dow Chemical.

A draft, created by an induced-draft (1D) fan, is maintained in the
processor to allow the vapors to be removed. A portion of the combustion
gases released from the hot oil system is used as sweep gas in the thermal
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processor. Sweep gas is introduced to maintain an exhaust gas temperature of
about 300°F to avoid contaminant condensation.

Soil is discharged from the thermal processor via a horizontal
screw-conveyor system into a second screw conveyor, called a conditioner.
Water-spray nozzles are installed in the conditioner housing to cool the
discharge material and to minimize fugitive dust emissions. Processed soil is
then returned to the excavated site or used as fill material for other sites.

4.3 Emission Control System

The emission control system consists of the following contact
devices: fabric filter; air-cooled condenser; refrigerated condenser; and
activated carbon adsorption.

The fabric filter is of the jet-pulse design, where pulses of air
are periodically applied to remove dust that has accumulated on the bags.
Dust is collected in two collection bins from which it manually removed on a
daily basis and combined with the contaminated soil for reprocessing. The
temperature of the gases exiting the fabric filter is approximately 300°F.
The exhaust gas from the fabric filter is drawn into an air-cooled condenser
by the ID fan. Cooling (ambient) air is blown across the condenser tubes and
the exhaust gases are cooled to approximately 125°F. Water vapor and
condensable organics from the exhaust gas are removed. Condenser off-gases
are then directed to the second refrigerated condenser.

The refrigerated condenser further lowers the temperature and
moisture content of the exhaust gases from the air-cooled condenser, thereby
reducing the water and organic loading on the vapor-phase carbon system.
Circulating glycol/water solution from a refrigerator indirectly cools the
process gas to 61°F. Water vapor and organic compounds condense from the gas
at a rate of 0.2 gallons per minute (gpm). The exhaust gas is then reheated
to 70°F by three electric resistance heaters. The relative humidity of the
exiting gas is approximately 50 percent, preventing further condensation in
the process piping, and optimizing the activated carbon adsorption efficiency.

The remaining organics from the exhaust gases exiting the
refrigerated condenser are treated with two vapor-phase activated carbon
columns. Each column contains approximately 1,800 pounds of granular
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activated carbon and is capable of handling gas flows of up to 1,000 scfm.
The vapor-phase carbon columns are operated in parallel to allow isolation and
access to one column while the other is on-line. The gases exiting the vapor
phase carbon columns may contain total hydrocarbon concentrations of up to 3
ppm by volume.

The exhaust gas from the vapor-phase carbon columns is continuously
monitored for total hydrocarbon (THC) concentration. If the THC concentration
in the exhaust gas exceeds 10 ppm (by volume) the carbon will be considered
"spent" and an alarm will be activated. The THC concentration in the exhaust
gas is measured with a T.U.M. Heated Total Hydrocarbon Analyzer Model VEl.

4.4 Condensate Handling System
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Liquid exiting both condensers is collected and pumped to a 3-phase
oil-water separator. The oil-water separator operates by gravity. It
consists of a 50-gallon vessel that allows the light and heavy insoluble
organics to separate from the water. The light organic phase-is removed by a
skimmer and weir. The heavy organic phase is removed' through a manual drain
at the bottom of the vessel. The organic phases removed from the oil-water
separator are stored in 55-gallon drums for off-site disposal in a permitted
facility. The water phase flows out of the separator and is directed to two
aqueous-phase carbon adsorption columns in series, for removal of soluble
organics. The liquid stream between the two aqueous-phase carbon columns of
the condensate treatment unit is routinely sampled to detect breakthrough in
the first carbon column. The aqueous-phase carbon columns are considered
"spent" if the THC concentration exceeds 100 ppm. THC concentration in
treated water is measured manually using a Hanby Test Kit. Should
breakthrough occur, the first aqueous-phase carbon column will be bypassed
while the carbon is replaced. After leaving the aqueous-phase carbon columns,
the water from the columns is stored in a treated water tank. If the THC in
the treated water exceeds 100 ppm,the treated water will be recycled to the
aqueous-phase carbon system for further treatment. Water is withdrawn from
the treated water tank and is sprayed on the treated soil for dust control.
No water is discharged from the process.
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5.0 SITE AND SAMPLING ACTIVITIES

5.1 Site Activities

A chronology of the major events relating to the field demonstration
of the LT3~ system is presented in Table 2. WSI's report on site activities
is given in Appendix A.

An air quality permit to operate the LT3~ system was granted by the
Stanislaus County Department of Environmental Resources, Air Pollution Control
District on November 30, 1990. The requirements of this air permit were that
the VOC emissions should not exceed more than 32 1bsjday and the TPH
concentration should not exceed 10 ppm (by volume). On March 1, 1991 the Navy
received approval of the Work Plan from the California Regional Water Quality
Control Board, Central Valley Region. A clean-up goal of less than 100 mgjkg
of TPH in the decontaminated soil was established. The Navy also received
approval of the Work Plan from the Stanislaus County Department of
Environmental Resources on March 4, 1991. Approval letters and permits are
included in Appendix B.

WSI began mobilizing the LT3~ system on March 12, 1991 and
processing of stockpiled contaminated soil and soil from a plane crash site
started on March 25, 1991. Heavy rains during the last week of March and the
first week of April slowed the processing. Processing was stopped at least
once during this rainy period due to potential lightning hazards. The
excessive rain also created soil handling problems and reduced the soil feed
rates.

A rupture on one of the processor's hot-oil lines on April 2, 1991
stopped the LT3~ temporarily. Spills from the hot-oil line contaminated some
soil around the LT3~ system area. Fresh dirt was placed over the contaminated
soil to isolate the spill until removal for treatment.

Excavation of the fire fighting pit was initiated on April 6, 1991
and was completed by April 25, 1991. Due to the rain in the first week of
April, the pit was filled with water. Excavated soil from the pit was wet and
the initial batch of excavated soil was laid out on the ground to reduce the
moisture before feeding it into the LT3~ system. In the process of excavating
the pit, an 8-inch steel water main was unearthed on April 11, 1991. The
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TABLE 2. CHRONOLOGY OF EVENTS RELATING TO THE LT3e FIELD DEMONSTRATION
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Date

30 November 1990

25 February 1991

1 March 1991

4 March 1991

12 March 1991

22 March 1991

25 March 1991

27 March 1991

28 March 1991

29 March 1991

5 April 1991

6 April 1991

6 April 1991

Events

- WSI received the air quality permit to operate
the LT3@ system from the Stanislaus County
Department of Environmental Resources Air
Pollution Control District.

- An informational letter describing the
remediation events that would occur at Crows
Landing NALF was sent to the contiguous

property owners by u.S. Navy.

- Navy received approval of the Work Plan from
the California Regional Water Quality Control
Board.

- Navy received approval of the Work Plan from
the Stanislaus County Department of
Environmental Resources.

- WSI began mobilization of LT3e equipment at
Crows Landing NALF fire training pit area.

- WSI completed LT3e mobilization.

- WSI began LT3e processing of stockpiled soil.

- Battelle conducted collection of stack sample
#1. WSI processed stockpiled soil from the
crash site.

- Battelle conducted collection of stack sample
#2. WSI processed stockpiled soil from the
crash site.

- Battelle conducted collection of stack sample
#3. WSI processed soil previously excavated
and stockpiled from the fire training pit.

- WSI completed processing of the stockpiled
soil •

- WSI completed processing of the stockpiled
soil from crash site.

- WSI began fire training pit excavation and
soil processing.



TABLE 2. CHRONOLOGY OF EVENTS RELATING TO THE LT3e FIELD DEMONSTRATION
(Continued)
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Date

27 April 1991

6 &7 May 1991

8 May 1991

9 May 1991

13 May 1991

17 May 1991

16

Events

- WSI completed LT3e processing of the fire
training pit soil.

- WSI began decontamination procedures by
removing approximately four to six inches of
the soil in the contaminated soil stockpile
area and soil surrounding the shredder and
feed conveyor.

- WSI processed the soil removed from
decontamination activities and completed
decontamination activities.

- WSI began demobilization activities.

- WSI began structural backfill operations.

- WSI completed structural backfill and
demobilization activities .
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water main runs in a north-south direction about 4 feet below the ground level
and about 10 feet from the East wall of the pit. The water main had
originally been assumed to be present on the other side of the road.
Temporary supports were provided for the water main so that excavation of the
pit could continue (Figure 6).

WSI completed processing the excavated soil from the fire fighting
pit on April 27, 1991. Decontamination procedures were initiated on May 6 and
7, 1991 when four to six inches of soil in the contaminated soil stockpile
area and soil surrounding the shredder and feed conveyor were removed and
processed by the LT3s system. The area (around and under the processor
trailer) where the hot oil has been spilled was excavated to a depth of 12 to
16 inches to ensure that the contaminated soil was removed. A total of
approximately 59 tons of soils was excavated during the decontamination
activities for processing by the LT3s system.

Demobilization of the LT3s system was initiated on May 9, 1991 and
by May 17, 1991, WSI completed the demobilization and backfilling of the
fighting pit with clean dirt after providing proper structural support for the
water main. Treated soil from the fire fighting pit and crash site were
stockpiled on plastic sheet near the pit awaiting final disposal.

There were no reportable accidents and/or injuries during the field
demonstration of the LT3s system at NALF Crows Landing.

5.2 Sampling Activities

The sampling and analysis activities can be broadly divided into six
categories:

1) Initial background sampling

2) Sampling and analysis of untreated soil

3) Sampling and analysis of treated soil

. 4) Sampling to assess the effect of heat on the nutrients and
classification of the soil



FIGURE 6. VIEW OF THE EXCAVATED PIT AND THE WATER MAIN
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5) Sampling of soil around the excavated area, thermal processor and
contaminated stockpile area to ensure that the site was
completely decontaminated

6) Sampling of stack emissions from the LT38 system.

The Sampling and Analysis Plan for this project is given in
Appendix C. Table 3 lists the analyses performed, test methods used,
mass/volume of samples collected, and the California approved laboratories
where the analyses were performed. VOC and nutrient analyses were performed
at Enseco-CRL, Ventura, California. VOC analysis were for Total Petroleum
Hydrocarbon (TPH) using California OHS LUFT Method; benzene, toluene,
ethyl benzene and xylenes (BTEX) using EPA Method 8020 and purgeable organics
using EPA Method 8240. Nutrient analysis included percent moisture, nitrate
nitrogen, total phosphorus, iron, potassium and sulfate. Soil was classified
by the Unified Soil Classification Method (ASTM D422-63/ASTM 04318-64). Soil
classification was performed by Woodward-Clyde, Pleasant Hill Soil Laboratory,
California. Analysis of the adsorbent traps from stack sampling was performed
by Mid-Pacific Laboratory, Mountain View, California.

All on-site and sampling activities were recorded in the field log
book. Soil samples were collected using either a stainless steel shovel or
stainless steel spoons. All soil samples were placed in EPA-approved wide
mouthed glass bottles. Each sample bottle was completely filled with soil to
eliminate as much free air space as possible. All bottles were labeled
accordingly, placed in plastic bags, and secured before storing them on
ice in chest-type coolers. Chajn-of-custody forms accompanied all sample
shipments to the analytical laboratories. A list of soil samples collected
during the on-site demonstration is presented in Table 4.

5.2.1 Background Sampling

The purpose of the background samples is to establish the
concentrations of TPH and BTEX in uncontaminated soil. A total of four
background samples was collected (Table 4). Two samples (Crow-l and Crow-2)
were collected from the area where the treated soil would be stored. One
sample (Crow-9) was taken from around the shredder (material feed) area, and
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TABLE 3. ANALYTICAL METHODS AND LABORATORIES

L ': )

J Test Sample
Analysis Method Laboratory Size (mL)

J Soil Samples
'1

J BTEX Method 8020 Enseco-CRL 120*

J Total Petroleum CA DHS LUFT Enseco-CRL 120*
Hydrocarbon (TPH).,
Purgeable Organics Method 8240I Enseco-CRL 120*

LJ
Available Nutrients: 120*+

~

~ Nitrate-Nitrogen Method 300.0 Enseco-CRL

., Total Phosphorus Method 365.1 Enseco-CRL
J Potassium Method 7610 Enseco-CRL

=~) Iron Method 7380 Enseco-CRL

Sulfate-sulfur Method 300.0 El'lseco-CRL
r,

I Percent Moisture Enseco-CRLLJ

., Un ifi ed So i1 ASTM D422-63/ASTM Woodward- 5 kg
I Classification D4318-84 Clyde

L.J

Stack Sampling.,
i Stack Gas Velocity Method 2 BattelleLJ

(on-site)
r"l

3.5 m3
~ Low Boiling Volatile VOST (EPA-600/8- Mid-

Organic Compounds 84-007) Pacific.,
Semi Volatile Organic Modified Method 5 Mid- 0.006 m3

J Compounds Pacific

~

~ * Duplicate samples were collected for archival purposes; + one 120 mL sample
for nutrient analysis.

'1
I

LJ
, .F)

~

J
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LIST OF SOIL SAMPLES COLLECTED DURING THE lT3~ SYSTEM DEMONSTRATIONL ! TABLE 4.

.)

J
J

Sample # Date Sampled Analysis location/Notes

J Background Samples

Crow-l-AB 3/20/91 TPH &BTEX Area where untreated soil

J was stockpil ed

Crow-2-AB 3/20/91 TPH &BTEX II

1 Crow-3-AB 3/20/91 TPH &BTEX About 3,000 feet from
LJ firefighting pit.

'"1 Crow-9-AB 3/25/91 TPH &BTEX Area around LT3~ system
J

Crow-9-BB 3/25/91 Purgeable Organics II

J Untreated Soil

Crow-l0-AU 4/3/91 TPH &BTEX Feed Conveyor......
L-J Crow-l0-BU 4/3/91 Purgeable Organic II

J Crow-l0-CU 4/3/91 Nutrients II

Crow-16-AU 3/2/91 TPH &BTEX II

'"1 Crow-18-AU 3/27/91 TPH &BTEX IIi

LJ
Crow-19-CT 3/27/91 TPH &BTEX II

'"1

J Crow-20-AU 4/5/91 TP &BTEX II

Crow-22-AU 4/8/91 Purgeable II

J Crow-22-CU 4/8/91 Nutrients Feed Conveyor

J Crow-24-AU 4/22/91 TPH &BTEX II

Crow-24-BU 4/22/91 Purgeable Organics II

J Crow-24-CU 4/22/91 Nutrients II

Crow-26-AU 4/l0/91 TPH &BTEX II

r"l
I

LJ Crow-28-AU 4/24/91 TPH &BTEX II

/-)
LJ

J
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LIST OF SOIL SAMPLES COLLECTED DURING THE LT3~ SYSTEM DEMONSTRATIONL ! TABLE 4.,) (Continued)

J

J Sample # Date Sampled Analysis Location/Notes

J Treated Soil

~ Crow-l1-AT 4/3/91 TPH &BTEX Conditioner Housing
~ Crow-11-BT 4/3/91 Purgeable Organics II

J Crow-l1-CT 4/3/91 Nutrients II

Crow-12-AT 3/27/91 TPH &BTEX Conditioner Housing,

J initial consecutive
samples

Crow-13-AT 3/27/91 TPH &BTEX II

J Crow-14-AT 3/27/91 TPH &BTEX II

=) Crow-17-AT 3/29/91 TPH &BTEX Conditioner Housing

Crow-19-AT 3/27/91 TPH &BTEX II

J Crow-19-BT 3/27/91 Purgeable Organics II

Crow-21-AT 3/27/91 TPH &BTEX II

~
tJ Crow-23-AT 4/8/91 TPH &BTEX II

J Crow-23-BT 4/8/91 Purgeable Organics II

Crow-23-CT 4/8/92 Nutrients II

r"l Crow-25-AT 4/22/91 TPH &BTEX II

~

Crow-25-BT 4/22/91 Purgeable Organics II

fj
tJ Crow-25-CT 4/22/91 Nutrients II

J Crow-26-AT 4/10/91 TPH &BTEX II

Crow-29-AT 4/24/91 TPH &BTEX II

I Crow-29-BT 4/24/91 Purgeable Organics II

LJ

-;j
~

J
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J TABLE 4. LIST OF SOIL SAMPLES COLLECTED DURING THE LT3~ SYSTEM DEMONSTRATIONi) (Continued)

J
J Sample # Date Sampled Analysis Location/Notes

J Crow-29-CT 4/24/91 Nutrients II

J Crow-3D-AT 4/25/91 TPH &BTEX Treated Soil Stockpile

Crow-31-AT 4/25/91 TPH &BTEX II

J Crow-32-AT 4/25/91 TPH &BTEX II

~ Crow-33-AT 4/25/91 TPH &BTEX II

L.J
Crow-34-AT 4/25/91 TPH &BTEX II

J Crow-35-AT 4/25/91 TPH &BTEX II

Crow-36-AT 4/25/91 TPH &BTEX II

=J Fire-Fighting Pit

J Crow-4-AB 6/3/91 TPH &BTEX North Wall of Pit

Crow-4-BB 4/3/91 Purgeable Organics II

J Crow-5-AB 4/3/91 TPH &BTEX South Wall of Pit

Crow-5-BB 4/3/91 Purgeable Organics II

J Crow-6-AB 4/3/91 TPH &BTEX Bottom of Pit of
Rectangular Section

J Crow-6-BB 4/3/91 Purgeable Organics II

J
Crow-7-AB 4/5/91 TPH &BTEX East Wall of Pit

Crow-7-BB 4/5/91 Purgeable Organics II

'1 Crow-8-AB 4/26/91 TPH &BTEX West Wall of Pit
I

LJ
Crow-8-BS 4/26/91 Purgeable Organics II

1
LJ

, -......

r-' )

~

J



24

'1

L TABLE 40 LIST OF SOIL SAMPLES COLLECTED DURING THE LT3~ SYSTEM DEMONSTRATION
~) (Continued)

r I
i

L.J

n ,
I

LJ

n
i

LJ

'1
I

L.J

r,
I

i

Sample #

Crow-801-AB

Crow-802-AB

Demobil ization

Date Sampled

4/26/91

4/26/91

Analysis

TPH &BTEX

TPH &BTEX

Location/Notes

West Wall of Pit (Apex of
Triangular Section)

Bottom of Pit of
Triangular Section

I

L.J

'1
L.J

'1
I

LJ

r:
I

L..J

L I

I
U

Crow-37-AT

Crow-38-AT

Crow-39-AT

Crow-40-AT

5/13/91 TPH &BTEX Around LT3 System

5/13/91 TPH &BTEX II

5/13/91 TPH &BTEX Untreated Soil Stockpile
area

5/13/91 TPH &BTEX II
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one sample (Crow-3) was taken near the end of the runway about 3000 feet away
from the fire-fighting pit. All samples were surface samples from the top
three inches. Locations of the samples are given in Figure 7. All samples
were tested for TPH and BTEX using the California DHS LUFT Method and U.S. EPA
Method 8020, respectively. In addition, one of the four samples (Crow-9-BB)
was analyzed for purgeable organics using Method 8240.

5.2.2 Untreated Soil Samples

During the operation of the LT3s system, untreated soil samples were
collected randomly from the feed conveyor. Over the length of the treatment
period, a total of eight untreated samples were taken. Table 4 lists the
sampling dates and sample numbers for samples that were taken for this
activity. All samples were analyzed for TPH and BTEX. In addition, four of
the eight samples were tested for purgeable organics using EPA Method 8240.

5.2.3 Treated Soil Samples

This sampling activity can be divided into three stages. In the
first stage, a total of three samples (Crow-12, Crow-13 and Crow-14) was taken
consecutively every hour during the initial operation of the LT3s system.
Treated soil samples were collected from the conditioner housing and were
shipped immediately to the laboratory so that analytical results could be
received within 48 hours. This sampling stage was to ensure that the treated
soil was within acceptable regulatory limits; failing which, corrective
actions such as varying residence time and temperature of the LT3s system
could be taken. If the treated soil samples had not met the regulatory
limits, the treated soil would have been reprocessed by the LT3s system.
After this initial sampling stage, the second stage consisted of collecting
treated soil samples from the conditioner housing throughout the length of the
treatment period. A total of nine soil samples (see Table 4) were collected
during the operation of the LT3s system. For the third sampling event, an
additional seven (Crow-30 to Crow-36) samples were randomly collected from the
treated soil stockpile. Figure 8 gives the location and depths from which the
samples were taken.
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FIGURE 8. LOCATION OF SAMPLES TAKEN FROM THE TREATED SOIL STOCKPILE
(NUMBERS IN BRACKET ARE THE DEPTH SOIL SAMPLES WERE TAKEN)
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5.2.4 Nutrients Samples

Three samples each before and after treatment were taken to assess
the effect of the thermal treatment on the physical-chemical and nutrients
properties of the soil. Samples were analyzed for percent moisture content
and soil nutrients such as total nitrogen, total phosphorus, potassium, iron,
and total sulfur. For this sampling activity, treated samples were taken from
the conditioner housing, about 20 minutes after the untreated samples were
collected from the feed conveyor to the thermal processor. It was assumed
that the treated and untreated soil samples were from the same batch of soil.
Also, treated and untreated soils were collected and classified by the Unified
Soil Classification system. Samples for classification were collected on two
different days and composited. Each composite sample was about 5 kg.

5.2.5 Sampling During and After Demobilization

The purpose of this sampling was to ensure that all contaminated
soil used for this field demonstration had been treated and no hazardous
materials used in the treatment process had been spilled at the site.

A total of eight samples were taken from the excavated pit to ensure
that all the contaminated soil was removed from the pit. Two samples were
collected from the bottom of the pit and five samples were taken from the
walls of the pit. Samples from the walls were collected at about 3 to 4 feet
from the bottom of the pit, corresponding to two thirds of the depth of the
pit from ground level. Figure 9 illustrates where the samples were taken.

In addition to the above samples, two samples were collected from
the scrapped area where the untreated soil were stockpiled and two samples
were collected from around the thermal processor trailer area. All samples
were taken after the top soil was removed.

5.2.6 Stack Emissions Sampling

Three (3) stack emissions tests were conducted on the outlet of the
activated carbon column on three (3) consecutive days. Triplicates were
collected for each test method. The tests conducted were:
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- preliminary velocity traverse by pitot tube (EPA method 2)

- volatile organic sampling train (VOST) for low boiling
organics (scan plus 10 peak identification)

EPA Modified Method 5 (MM5) for semi volatile organics (total
organics plus identification of PAHs)

Prior to sampling on site, all equipment was calibrated at Battelle
following EPA QA procedures. All sampling data was recorded on standard
record sheets. Sampling was conducted according to standard EPA methods or
established protocols. All samples were treated according to chain-of-custody
procedures. Analyses of the VaST tubes and adsorbent traps for MM5 were
conducted by Mid-Pacific Laboratory.

6.0 DATA ANALYSIS

6.1 On site Treatment

A total of 1,403 tons including 58.2 tons of soil were treated over
the five~week demonstration period. Soils treated were from the excavated
soil from fire fighting training pit, soil from the plane crash site and soil
from the decontamination activity at the end of the demonstration. The actual
amount of soil treated exceeded the original contract estimate of 1,315 tons.
Mass of soil from the plane crash site was apprOXimately 20 tons. A summary
of the daily treatment rate is given in Table 5.

In the first two weeks of the site demonstration, the processing
rate of the LT3

@ system averaged approximately 3.8 tons/hour based on a 8-hour
work day. The nominal processing rate of the LT@ system is 8 tons/hour. The
reasons for the lower processing rate in the first two weeks were the
occasional work stoppage due to possible lightning hazards and materials
handling problems as the clayey soil was highly moist due to the rain. In the
remaining three weeks of the site demonstration, the LT3

@ system on several
occasions (e.g., April· 9) achieved a processing rate that was higher than the
nominal processing rate. Overall, the average processing rate of the LT3

@

System was 7.3 tons/hour which is slightly lower than the nominal processing
rate.
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TABLE 5. SUMMARY OF DAILY TREATMENT RATE FOR THE
LT3 SYSTEM

Daily (tons) Cumulative (tons)

MARCH

25 21.7 21.7

26 0.0 21.7

27 47.7 69.4

28 13.0 82.4

29 21.1 103.5

30 XXX 103.5

31 XXX 103.5

APRIL

1 55.0 158.5

2 0.0 158.5

3 25.6 184.1

4 0.0 184.1

5 80.7 264.8

6 70.6 335.4

7 XXX 335.4

8 80.0 415.4

9 80.0 495.4

10 67.9 563.3

11 60.6 623.8

12 XXX 623.8

13 75.9 699.7

14 XXX 699.7

15 62.8 762.5

16 32.4 794.9

17 XXX 794.9

18 82.2 877 .1

19 81.8 958.9
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TABLE 5. SUMMARY OF DAILY TREATMENT RATE FOR THE
LT3 SYSTEM (Continued)

20 XXX 958.9

21 80.2 1039.1

22 76.6 1115.7

23 23.1 1138.8

24 42.2 1181.0

25 0.0 1181.0

26 96.8 1277.8

27 65.8 1343.6

MAY

8 58.9 1402.5
XXX - Rest Day/non-productlon.
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The average soil temperature in the processor was 410°F with an
average residence time of about 22 minutes. These operating conditions were
within the nominal design residence time of 20 to 60 minutes and maximum
operating temperature of 450°F for the LT3

® system (Johnson and Cosmos, 1989;
Weston, 1990).

The continuous emission monitoring (CEM) system monitored the THC
level in the stack from the outlet of the vapor-phase carbon columns. On
April 11, 1991, after 12 days of running the LT3e system, the THC reading was
9 ppm. The activated carbon column was taken out of service and a spare
carbon unit was automatically placed on line. A total of 4,400 lbs of
granular carbon was consumed for the whole project. THC in the stack gases
was consistently less than 10 ppm as required by the air permit during the
field demonstration.

A total of 46,560 gallons of condensate was collected by the
condensing units. Of the 46,560 gallons of the condensate collected, 35
gallons of petroleum by-products were collected in the 3-phase separator. The
separated petroleum by-products were transported to REMCO, a waste oil
recycling facility, in Richmond, California. As the petroleum by-products
were non-hazardous, a manifest was not required. Documents for the disposal
of the petroleum by-products are enclosed in Appendix A. The remaining 46,525
gallons condensate was treated by two in-line liquid-phase carbon units. The
treated water was subsequently used for soil quenching. THC concentration in
the treated waste was less than 1 ppm. Water analysis for THC was conducted
using a Hanby field test kit (Hanby Incorporated, Houston, Texas).

Based on the mass of soil treated and the volume of separated
petroleum by-products, the average level of contamination of the soil is
estimated to be approximately 80 mg/kg. The density of the petroleum
by-products was assumed to be 0.75 kg/m3

• Actual contamination levels would
be slightly higher as low levels of the petroleum by-products would be present
in the condensate and stack gases.
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6.2 Soil Treatment

6.2.1 Treatment Efficiency of LT3s System

Table 6 summarizes the TPH and BTEX analysis for the background
samples. All samples contained TPH and BTEX below or equal to detection
1imits.

Table 7 and Table 8 summarize the analysis of untreated and treated
samples, respectively. Untreated samples analyzed gave variable results
ranging from non-detect levels to 97 mg/kg of TPH. This variation may be
attributed to several reasons. The first few feet of soil that were
originally excavated in 1987 were possibly the more heavily contaminated soil
(see soil boring data of Table 1). Since then some of the VOCs may have
volatilized or biodegraded from the stockpile after being left in the open.
It is also possible that the downward transport of VOCs was restricted by the
dense silty-clay layer present at about 4.5 feet below ground level. This
limits the vertical contamination of the pit. During excavation, darker
shades (grayish-green) of soil were observed, especially for soil around the
water main, suggesting that channelling or preferential pathways for the
movement of hydrocarbons was occurring. This could have resulted in non
uniform contamination of the soil in the pit. Furthermore, the computed mean
hydrocarbons concentration in the untreated soil is approximately 80 mg/kg
(Section 6.1) which is of the same magnitude as the measured mean TPH
concentration of 52 ± 32 mg/kg (average ± standard deviation). These
comparable concentrations indicate that the above assumptions made with
regards to the non-uniform contamination of the pit are valid. The mean TPH
concentration of untreated soil was calculated by using only data that were
above the non-detect levels (Table 7). If non-detect levels are considered in
the computation and are assumed to be at zero concentration, then the mean TPH
concentration is 26 ± 35 mg/kg.

Another possible reason is that the extent and level of
contamination in the fire-fighting pit may be less than perceived. The level
of contamination was based on a single soil boring in the center of the fire
fighting pit. It is plausible that contamination in other areas of the pit
may be less than the concentrations found in this single soil boring. It is



TABLE 6. BACKGROUND SAMPLES AROUND THE TREATMENT SITE BEFORE OPERATION OF
LT3~ SYSTEM

Crow-l-AB 3/20/91 ND ND ND ND ND

Crow-2-AB 3/20/91 ND ND ND ND ND

Crow-3-AB 3/20/91 ND ND ND ND ND

Crow-9-AB 3/25/91 1 ND ND ND 0.031

Bl ank** ND ND ND ND ND

* TPH measured using CA DHS Luft Method, BTEX using U.S. EPA Method 8020.

35

Blank tested for each batch of sampling sent for analysis (see Appendix A
for analytical results from laboratory).

Not detected, reporting limits (mg/kg) one TPH - 1; Benzene - 0.005;
Toluene - 0.005, Xylene - 0.015, Ethylbenzene - 0.005.

Xylenes,
Total

(mg/kg)

Ethyl*
Benzene

(mg/kg)
Toluene*
(mg/kg)

Benzene*
(mg/kg)

TPH*
as

Gasoline
(mg/kg)

Date
Sampled

ND

**

Sample #

'1

J

1
L" )

J
J
J
J
J
J
J
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J
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TABLE 7. RANDOM SAMPLES OF UNTREATED SOIL TAKEN BEFORE LT3~ TREATMENT

TPH*
as Ethyl* Xylenes,

Date Gasoline Benzene* Toluene* Benzene Total
Sample # Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Crow-10-Au 4/3/91 NO NO NO NO NO

Crow-16-Au 3/29/91 36 NO NO NO NO

Crow-18-Au 3/27/91 50 NO NO NO' NO

Crow-20-Au 4/5/91 24 NO NO NO NO

Crow-22-Au 4/8/91 NO NO NO NO NO

Crow-24-Au 4/22/91 NO NO NO NO NO

Crow-26-Au 4/10/91 97 NO 0.10 0.80 0.49

Crow-28-Au 4/24/91 NO NO NO NO NO

Bl ank** NO NO NO NO NO

Mean*** 52 NO 0.10 0.80 0.49

Standard 32
Deviation

Mean+ 26

Standard 35
Deviation

* TPH measured using CA DHS Luft Method, BTEX using U.S. EPA Method 8020.
"LJ ** Blank tested for each batch of sampling sent for analysis (see Appendix A

for analytical results from laboratory).
r,

1 *** Only for data above the non-detect levels.
LJ

J1
!

t-J

LJ

'1
I

L.J

+ Non-detect levels taken as iero in the computation of the mean and
standard deviation.

NO Not detected, reporting limits (mg/kg) one TPH - 1; Benzene - 0.005;
Toluene - 0.005, Xylene - 0.015, Ethylbenzene - 0.005.
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I'l 
I TABLE 8. RANDOM SAMPLES OF TREATED SOIL TAKEN DURING OPERATION OF LT3

- SYSTEM L: ) 
'1 
L.J 

J 
TPH* 

as Ethyl* Xylenes, 
Date Gasoline Benzene* Toluene* Benzene Total 

Sample # Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
1 
L.J 

Crow-ll-AT 4/3/91 ND ND ND ND ND 

1 Crow-12-AT 3/27/91 4 ND 0.027 ND ND 
L.J Crow-13-AT 3/27/91 21 ND 0.078 ND ND 

Crow-14-AT 3/27/91 17 ND 0.14 ND ND 
'1 Crow-17-AT 3/29/91 25 ND 0.012 ND ND J Crow-19-AT 3/27/91 16 ND 0.044 ND ND 

Crow-21-AT 4/5/92 ND ND ND ND ND 
1 Crow-23-AT 4/8/91 ND ND ND ND ND 
L.J Crow-25-AT 4/22/91 ND ND ND ND ND 
I'l Crow-26-AT 4/l0/91 4 ND ND ND ND 

I Crow-29-AT 4/24/91 ND ND ND ND ND I 
L.J Crow-30-AT 4/25/91 ND ND 0.006 ND ND 
r-' _) Crow-31-AT 4/25/91 ND ND 0.013 ND ND 

Crow-32-AT 4/25/91 1 ND ND ND ND 
L--

Crow-33-AT 4/25/91 ND ND ND ND ND 

] Crow-34-AT 4/25/91 ND ND ND ND ND 
Crow-35-AT 4/25/91 5 ND 0.007 ND ND 
Crow-36-AT 4/25/91 ND ND 0.008 ND ND 

'1 Blank** ND ND ND ND ND 
~ 

Mean*** 12 ND 0.037 ND ND 

J Standard Deviation 9 0.043 
Mean* 5 

'1 
Standard Deviation 8 

~ 

* TPH measured using CA DHS Luft Method, BTXE using U.S. EPA Method 8020. 
1 ** Blank tested for each batch of sampling sent for analysis (see Appendix A 
L.J 

for analytical results from laboratory). 
'1 *** Only for data above the non-detect levels. 

I ND Not detected, reporting limits (mg/kg) one TPH - 1; Benzene - 0.005; L.J 
Toluene - 0.005, Xylene - 0.015, Ethylbenzene - 0.005. 

I + Non-detect levels taken as zero in the computation of the mean and 
I standard deviation. LJ 
,\ 

,- ./ 

~ 

J 
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difficult to assess the quality of ERM-West soil boring data but for this
study, all soil samples were collected under good quality control requirements
and were analyzed using approved standard testing methods.

TPH concentrations of treated soil samples range from non-detect
levels to 25 mg/kg. Trace levels of toluene of up to 0.14 mg/kg were detected
in the treated soil. All the treated soil samples tested had TPH levels that
were less than the California Water Quality Control Board requirements of
100 mg/kg. The mean !PH concentrations in treated soil are 12 ± 9 mg/kg (if
non-detect levels are excluded) and 5 ± 8 mg/kg (if non-detect levels are
included as zero concentration). Based on these mean TPH concentrations, the
removal efficiency is approximately 77 percent (excluding non-detect values)
and 58 percent (including non-detect values).

As the mean concentration of both treated and untreated soils were
less than 100 mg/kg, the student'st test was applied to determine whether the
mean concentration of the untreated and treated soil samples were
statistically different. Table 9 presents the statistical analysis. Since
the computed t values at 10 percent level of significance were greater than
the t values obtained from statistical tables, the mean concentration of the
treated soil is significantly different from the untreated soil. This would
imply that the TPH concentrations in the untreated soil have been reduced and
treatment of the soil has occurred.

Purgeable organics data for treated and untreated soil samples are
given in Table 10. Table 10 lists only the organics that were above detection
limit. A complete listing of organic compounds is given in the laboratory
report in Appendix E. Organic compounds most frequently detected in the
treated soil were methylene chloride, acetone, 2-butanone and toluene. The
highest concentration of acetone measured was 0.990 mg/kg while 2-butanone was
approximately 0.3 mg/kg. Some halogenated compounds such as 1,1,1
trichloroethane and trichloroethene were also detected at levels equal to 15
and 18 pg/kg, respectively. However, benzene and xylene measured by Method
8240 were all below or equal to the detection limit as measured in the samples
analyzed with Method 8020. The presence of acetone and methylene chloride
could be due to contamination during shipment or analysis as these compounds
are common solvents used in laboratories for extraction purposes. Blanks
tested showed traces of methylene chloride (Appendix E).
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TABLE 9. STATISTICAL ANALYSIS ON THE MEAN TPH CONCENTRATIONS OF UNTREATED AND
TREATED SOIL SAMPLES USING STUDENTS'S t TEST

J

Untreated Soil Treated Soil

'1
~

.,
J

If non-detects are considered

x = 52u
S = 32u
N = 4u

x = 26
st = 35
Nt = 8. t

At 10 percent level of significance and with 24 degrees of freedom, t T is
equal to 1.782. Since t > t T, there is a significant difference between the
TPH mean concentrations of tne two soil samples.

At 10 percent level of significance and with 12 degrees of freedom, t T is
equal to 1.782. Since t > t T' there is a significant difference between the
TPH mean concentrations of the two soil samples.

If non-detects are considered

x = Mean
S = Standard Deviation
N = Number of Samples
U,T = Subscript (untreated, treated)
t = Computed Student's t variable
t T = Student's t variable from statistical tables
Sd = Standard deviation of the difference of the means

= S, r;-;
J n

u
+ n

T

S 2 = Combi ned vari ancec

= ~u - 1) + S2T-lnT - 1)
(nu - 1) + (nT - 1)

x = 5
ST - 8T -
NT = 18

S/ = 402.6

Sd = 8.7

t = 2.41

S/ = 363.9

Sd = 11. 7

t = 3.33

x = 26u
S = 35u
N = 8u

J

J
J

=J
J

J

J

J
J

J
1
LJ(-,
I )

~

J
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TABLE 10. PURGEABLE ORGANICS ANALYSIS (EPA METHOD 8240) FOR VARIOUS SOIL
SAMPLES (TABLE REPORTS ANALYTE ABOVE DETECTION LIMIT, SEE APPENDIX
E FOR COMPLETE LIST OF ANALYTES ANALYZED)

Concentration
Sample # Date Sampled Parameter (pgjkg)

Background Soil

Crow-9-BB March 25, 1991 All analytes < detection
limit

Untreated Soil Samples

Crow-10-BU March 29, 1991 Methylene Chloride 5.6

Crow-19-CT March 27, 1991 Acetone 57
2-Butanone 29
Toluene 35

Crow-22-BU April 8, 1991 All analytes < detection
limit

Crow-24-BU April 22, 1991 Methylene Chloride 6.7

Treated Soil Samples

Crow-ll-BT March 29, 1991 Methylene Chloride 6.7

Acetone 75

Toluene 8.0

Crow-17-BT March 29, 1991 Methylene Chloride 130

Acetone 800

2-Butanone 310

Crow-19-BT March 27, 1991 All analytes < detection
limit

Crow-23-BT April 8, 1991 All analytes < detection
limit
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TABLE 10. PURGEABLE ORGANICS ANALYSIS (EPA METHOD 8240) FOR VARIOUS SOIL
SAMPLES (TABLE REPORTS ANALYTE ABOVE DETECTION LIMIT, SEE APPENDIX
E FOR COMPLETE LIST OF ANALYTES ANALYZED) (Continued)

Crow-25-BT April 22, 1991 Methylene Chloride 38

Acetone 990

2-Butanone 200

Crow-39-BT April 24, 1991 Methylene Chloride 8.5

Acetone 27

Carbon disulfide 37

Fire-Fighting Pit (Untreated Samples)

Crow-04-BB April 3, 1991 All analytes < detection
limit

Crow-05-BB March 29, 1991 Methylene Chloride 5.2

Crow-06-BB March 29, 1991 Toluene 6.2

Crow-07-BB April 5, 1991 All analytes < detection
limit

Crow-08-BB April 26, 1991 Methylene Chloride 7.6

Acetone 97

1,1,1 15
Trichloroethane

Trichloroethene 18

Xylenes, Total 11

J
J
J
J
J
J

J

J
J
J

J

Sample # Date Sampled Parameter
Concentration

(pgjkg)
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6.2. Effect of Temperature on Soil Nutrients and Moisture

Table 11 summarizes the data for the nutrients in the soil before
and after low thermal treatment. An assumption made here is that the
untreated and treated samples were taken from the same batch of soil that were
thermally treated by the LT38 system. If this assumption is true then a
comparison of the analytical data, shows that statistically there was no
difference in the concentration of nitrate-nitrogen and total phosphorus
before and after treatment. Most nutritional elements are generally
associated with organic matter. Combustion below 460°F mineralized these
nutritional elements making them more easily available for plant growth
(Giovannini et al., 1990). Comparison of percent moisture contents before and
after treatment cannot be made since the treated soil were sprayed with water
before leaving the conditioner housing. The other nutrients tested showed
insignificantly small changes after treatment.

The treated and untreated soil were classified using the Unified
Soil Classification System. The "particle size analysis and the plasticity
index for both soils are presented in Figures 10 and 11. Both soils were
classified as CL or lean clay. However, untreated soil can be classified
further as sandy lean clay indicating that the soil contains> 30 percent of
plus No. 200 sieve soil. For the treated soil, the classification is lean
clay with sand indicating that the soil contains 15 to 29 percent of plus No.
200 sieve soil. As the difference between the two soil is not much, it can be
stated that the thermal treatment did not affect the particle size
distribution of the soil. The slight change in the plus No. 200 size could be
due to some crushing effect as the soil is pushed through the LT3e system.

'1 6.2.3 Soil Samples During and After Demobilization
I

l.j

I

LJ

11

I
LJ

TPH and BTEX concentrations in soil samples taken from the pit
indicated that all the contaminated soil had been excavated and treated by the
LT38 system (Table 12). TPH concentrations of soil samples were all less than
100 mg/kg. Most of the purgeable organics in the soil samples from the pit
were below detection limit (Table 10). Again as in the treated soil, some
methylene chloride and acetone were detected at 0.01 and 0.1 mg/kg,
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\-J TABLE 11. SOIL NUTRIENTS AND MOISTURE BEFORE A(~AFTER LOW TEMPERATURE THERMAL TREATMENT OF SOIL ~

Phosphorus,
Iron Potassium Sulfate Nitrate(N) Total (P)

Date Moisture (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Sample # Sampled (%) EPA 7380 EPA 7610 EPA 300.0 EPA 300.0 EPA 365.1

Untreated Soil
4/3/91 15 25,000 420 120 12 ND

Crow-10-Cu

Crow-22-Cu 4/8/91 12 20,000 74 100 2.3 84

Crow-24-Cu 6/22/91 12 22,000 1600 250 3.5 37

Blank** ND ND ND ND ND

Mean 13 22,300 698 160 5.9 61 ~
w

Standard 2 2,500 800 80 5.3 33
Deviation

Treated Soil

Crow-ll-CT 4/3/91 12+ 25,000 360 100 9.0 1.1

Crow-23-CT 4/8/91 10+ 20,000 160 220 7.2 89

Crow-25-CT 4/22/91 7.4+ 22,000 1500 250 0.97 12

Blank** ND ND ND ND ND

Mean 9.8 22,300 670 190 5.7 34

Standard 2.3 2,500 720 80 4.2 48
Deviation

** Blank tested for each batch of samples sent for analysis (see Appendix A for analytical results from
laboratory)

ND - Not detected, reporting limits (mg/kg) are: Iron - 1, nitrate - 1, potassium - 1, sulfate - 10,
+ phosphorus, total (P) - 0.25.

- After quenching with water.
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TABLE 12. SAMPLES TAKEN FROM VARIOUS LOCATIONS IN THE EXCAVATED PIT

TPH*
as Ethyl Xylenes,

Date Gasoline Benzene* Toluene* Benzene* Total
Sample # Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Crow-4-AB 4/3/91 NO NO NO NO NO

Crow-5-AB 6/3/91 NO NO NO NO NO

Crow-6-AB 4/3/91 NO NO NO NO NO

Crow-7-AB 4/5/91 NO NO NO NO NO

Crow-8-AB 4/26/91 NO NO 0.006 NO NO

Crow-8.1-AB 4/26/91 NO NO NO NO NO

Crow-8.2-AB 4/26/91 NO NO NO NO NO

Blank** NO NO NO NO NO

* TPH measured using CA OHS Luft Method, BTXE using U.S. EPA Method 8020.

** Blank tested for each batch of sampling sent for analysis (see Appendix A
for analytical results from laboratory) .

NO Not detected, reporting limits (mg/kg) one TPH - 1; Benzene - 0.005;
Toluene - 0.005, Xylene - 0.015, Ethylbenzene - 0.005.
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respectively. It can be concluded that all the contaminated soil from the pit
was excavated and treated by the LT3e system. From the analytical data, the
soil taken from the pit at the end of the demonstration was less than the
clean-up level of 100 mgjkg.

The two soil samples (Crow-37-AT and Crow-38-AT) taken in the area
where the LT3e system was located showed low levels of TPH and BTEX (Table 13)
that were similar to background levels.

Samples (Crow-39-AT and Crow-40-AT) taken in the area where the
untreated soils were stockpiled were found to have traces of TPH. These
results show that some of the hydrocarbons may have leached from the untreated
soil into the ground. However, TPH levels of these two samples were
comparable to the thermally treated soil. Results from this sampling activity
indicate that contaminated soil around the demonstration area were removed and
treated.

6.2.4 Stack Sampling

Samples of the vented exhaust gas were sampled by Modified Method 5
(MM5) for semivolatile organics and Volatile Organic Sampling Train (VOST) for
light hydrocarbon species. Samples which were collected are described in
Tables 14 and 15. All samples were collected in the field and shipped
directly to Mid-Pacific Environmental Laboratory under chain-of-custody
procedures. Results of analyses were provided by Mid-Pacific Environmental
Laboratories directly to Battelle. The data is attached as an Appendix F.

6.2.4.1 Semivolatile Results

MM5 train samples were analyzed for semivolatile compounds according
to EPA Method 0010 and EPA Method 8270. Surrogate spikes were included for
recovery efficiencies, and a blank field train was analyzed for background
levels of the compounds.

The blank train showed the minimum detectable levels (between 10 and.
50 pg) for all compounds except di-n-octyl-phthalate. Surrogate recoveries
were in the range of 43 to 54 percent for the blank train.
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TABLE 13. SOIL SAMPLES TAKEN FOR VARIOUS LOCATIONS AT TREATMENT SITE AFTER
DEMOBILIZATION

TPH*
as Ethyl* Xylenes,

Date Gasoline Benzene* Toluene* Benzene Total
Sample # Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Crow-37-AT 5/13/91 ND ND 0.005 ND ND

Crow-38-AT 5/18/91 1 ND 0.011 ND ND

Crow-39-AT 5/18/91 16 ND 0.060 ND 0.020

Crow-40-AT 5/13/91 5 ND 0.037 ND ND

8lank** ND ND ND ND ND

* TPH measured using CA DHS luft Method, BTXE using U.S. EPA Method 8020.

LJ
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**

NO

Blank tested for each batch of sampling sent for analysis (see Appendix A
for analytical results from laboratory).

Not detected, reporting limits (mg/kg) one TPH - 1; Benzene - 0.005;
Toluene - 0.005, Xylene - 0.015, Ethylbenzene - 0.005.



.,
J
'1

!

J
J
J
J
J
J

=-)
.,
J
'1

I

LJ

J
" I
L.J

J
"J
'1

!
LI

49

TABLE 14. MODIFIED METHOD 5 SAMPLES DESCRIPTION

Stack Average
Volumetric Gas

Date Sample No. Process Feed Rate Temp. Volume of Sample

lb/hr (acfm) ( DF) dscf (m3
)

3/27/91 CL-Ol 10,233 253 90 122.80 (3.478)
3/28/91 CL-02 4,024 251 88 132.04 (3.739)
3/29/91 CL-03 7,153 212 78 110.72 (3.136)
3/28/91 CL-BL Blank Train

acfm - Actual cubic feet per minute.
dscf - Dry standard cubic feet.
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TABLE 15. VOLATILE ORGANIC SAMPLING TRAIN (VOST) SAMPLES DESCRIPTION

Total Sample
Yolume

Date Sample No. + Time of Sampl e (Liters)

3/27/91 YOST-l 14:15 - 16:50 61.45
3/27/91 Blank-l 13:00 0
3/28/91 VOST-2 10:55 - 13:20 59.45
3/29/91 VOST-3 8:25 - 10:50 60.21
3/29/91 Blank-2 10:15 0

+ Sample includes the following tube numbers:

YOST-I: CL-OI-T, CL-OI-TC
CL-02-T, CL-02-TC
CL-03-T, CL-03-TC

Blank-I: CL-OI-BT, CL-OI-BTC

VOST-2: CL-II-T, CL-II-TC
CL-12-T, CL-12-TC
CL-13-T, CL-13-TC

YOST-3: CL-21-T, CL-21-TC
CL-22-T, CL-22-TC
CL-23-T, CL-23-TC

Blank-2: CL-23-BT, CL-23-BTC

(Field Blank: Crow-44-T, Crow-44-TC).
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For the three MM5 samples, diethylphthalate was found above
detection limits in the March 27 and 28 samples, and phenanthrene was found
above detection limits in the March 27 and 29 samples. Naphthalene and
fluoranthane were each found above detection limits in the March 27 sample.
The concentrations are reported in Table 16 for each identified sample. Of
all the compounds identified, phenanthrene which is a polycyclic aromatic
hydrocarbon is probably the most significant. However, the concentration of
phenanthrene is approximately ten percent of the regulatory limit. Based on
this air emission sampling and if the air emission control system is operated
properly, the LT3

® system appears not to produce any air emissions of
significant health concerns.

6.2.4.2 Volatile Organic Results

The analytical results of the VaST analysis were reported for the
Method 5040 protocol and these data for each pair of tubes are included in the
Appendix G. Results were also compiled for the 10 most prominent Tentatively
Identified Compounds (TIC), and the concentrations for these 10 most prominent
TIC are reported in the Appendix G. The data from these two analyses are
reported in Table 17 as air concentrations for compounds above blank values.
The commonly detected volatiles in these samples are dichlorodifluoromethane
and chloromethane in the micrograms per cubic meter range. Values for acetone
and methylene chloride for samples taken March 28 and 29 are not reported due
to known contamination of these solvents in the VaST train. Therefore only
the acetone value for March 27 is considered representative. Methylene
chloride was not detected on March 27.

Overall, the levels of volatiles were below any OSHA regulatory
limits. Even applying a health safety factor of x 1,000 would not cause any
exceedance of levels. It does appear that the March 27 samples had a slightly
higher number of compounds ·detected. The air emission sampling operator noted
that the process feed flow rate was not steady. This may account for the
detection of other compounds such as decane, xylenes, C8 and C9 hydrocarbons.
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TABLE 16. STACK CONCENTRATIONS OF SEMIVOLATILE ORGANICS BY MODIFIED
METHOD 5

Sample Diethylphthalate Phenanthrene Naphthalene Fluoranthene
No. Date (pg/m3

) (pg/m3
) (pg/m3

) (pg/m3
)

CL-l March 27 12 20 6.9 2.9

CL-2 March 28 11 <2.7 <2.7 <2.7

CL-3 March 29 <3.2 22 <3.2 5.1

Regulatory Limit* 5,000 200 50,000 NR

* OSHA level for 8-hour average weighted exposure.

NR is not OSHA regulated.



'1
I

L.J 53

TABLE 17. STACK CONCENTRATIONS OF VOLATILE ORGANICS BY VOST METHOD

t,
;

L.J
Test Date

Concentration Regulatory.
Tube Nos. Compounds (pg/m3

) Limit (pg/m3 )*

CL-01 C8 hydrocarbon 1.2 NR

CL-01 C9 hydrocarbon 1.4 NR

CL-01 Dichlorodifluoromethane 12 4,950,000

CL-01 1,1,2 Trichloro-1,2,2- 7.8 7,600,000
trifluoromethane
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March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 17

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

March 27

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-01

CL-02

CL-02

CL-02

CL-02

CL-02

Ethylmethyl benzene isomer

Trimethyl benzene

Decane

Ethylmethyl benzene isomer

Chloromethane

Acetone

Carbon disulfide

2 Butanone

Toluene

Ethyl benzene

Xylenes

Trichlorofluoromethane

Dichlorodifluoromethane

Tetrahydrofuran

Acetone

Carbon disulfide

Trichlorofluoromethane

4.0

2.1

2.5

6.8

0.59

3.9

1.7

1.0

2.7

1.6

14

3.0

1.7

1.5

2.0

2.9

1.4

NR

125,000

NR

NR

NR

1,800,000

12,000

590,000

375,000

435,000

435,000

NR

495,000

590,000

1,800,000

12,000

NR
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\) TABLE 17. STACK CONCENTRATIONS OF VOLATILE ORGANICS BY VOST METHOD
(Continued)

'1
I

~

J Concentration Regulatory.
Test Date Tube Nos. Compounds (pg/m3

) Limit (pg/m3 )*

J
March 27 CL-03 Dichlorodifluromethane 1.9 495,000

n
J March 27 CL-03 Chloromethane 1.0 NR

J
March 27 CL-03 Carbon disulfide 1.9 12,000

March 28 CL-ll Dichlorodifluoromethane 4.1 495,000

J March 28 CL-ll Chloromethane 29 NR

'1 March 28 CL-ll Carbon disulfide 4.1 12,000
~ March 28 CL-ll Toluene 1.2 375,000

=J March 28 CL-12 Dichlorodifluoromethane 5.5 495,000

1 March 28 CL-12 Chloromethane 35 NR
L.J

March 28 CL-12 Carbon disulfide 0.80 12,000
n

J
March 29 CL-13 Chloromethane 52 NR

~
I

L.J

n March 29 CL-21 Dichlorodifluoromethane 84 495,000
J

March 29 CL-21 Benzaldehyde 1.2 NR

1 March 29 CL-21 Chloromethane 24 NR
LJ

March 29 CL-21 Carbon'disulfide 2.5 12,000

1 March 29 CL-21 Trichlorofluoromethane 1.2 NRL.J
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I

LJ
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TABLE 17. STACK CONCENTRATIONS OF VOLATILE ORGANICS BY VaST METHOD
(Continued)

J Test Date Tube Nos. Compounds
Concentration Regulatory.

(pg/m3
) Limit (pg/m3)*

J
'1
tJ

March 29

March 29

CL-22

CL-22

Dichlorodifluoromethane

Chloromethane

2.3

36

495,000

NR

'1

J

J

1
LJ

1
LJ

'1

J

* Regulatory Limit specified by OSHA Title 29 CFR, Part 1910.1000 as a-hour
average weighted exposure.

NR is not regulated compound.
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6.2.7 Quality Assurance and Quality Control of Air Sampling

Copies of all test data sheets, calibration records, and chain of
custody forms are included in the Appendix H of this report. All field
sampling followed standard EPA protocols and included leak checks as required.
For the three MM5 tests the leak checks were 0.02 cfm at the highest vacuum.
Isokinetics were calculated for each of the three MM5 tests and were all less
or equal to ± 10 percent variation.

Blank samples were included for all tests and complete analyses are
included in the analytical reports. No problems were encountered in the blank
sample analyses except for the occurrence of di-n-octyl-phthalate in the MM5
bl ank.

The analytical laboratory included surrogate recovery standards in
all samples. For the MM5 samples, surrogate recoveries ranged from a low of
34 percent (2,4,6-tribromophenol) to a high of 84 percent (2 fluorobiphenyl).
Average sample surrogate recovery was 55 percent which was similar to the
method blank recovery of 52 percent. For the VaST analysis, surrogate
recoveries were higher with a low value of 73 percent and a high of
127 percent. Average VaST surrogate recovery was 92 percent. All recoveries
were within acceptable limits.

7.0 COST ANALYSIS AND RECOMMENDATIONS

The total cost to treat the soil with the LT38 system was $582,378.
This total cost included both WSI's and Battelle's scope of work and any
Navy'S cost for the oversight and management of this project. A summary of
the breakdown costs required to conduct the LT38 demonstration at NALF Crow
Landing is given in Table 18. The cost elements in WSI's scope of work
includes additional costs for diesel fuel to run the site generator and
structural backfilling required because of the water main. Based on a total
treated mass of 1,403 tons, the unit cost is $415 per ton.

The cost analysis cited in the engineering evaluation study
(Gavaskar et al, 1990), $80 to $350 per ton for the treatment of hydrocarbon
contaminated soils using the low temperature thermal treatment system does not
include excavation and owner's cost such as permitting and progress reports,
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TABLE 18. COST DETAILS FOR THE DEMONSTRATION OF THE LT3e

SYSTEM

Activity Costs

Permitting 43,987

Mobil ization 75,000

Excavation 25,000

Soil Treatment 260,000

Backfillinq 21,251

Demobilization 19,340

Stack Emission Testing 46,000

Sampling &Analysis (including
laboratory analysis, sampling, 40,800
and analysis plan)

Progress Reports, Final Report
and Engineering Evaluation 16,000
Report

Navy Oversight Cost 35,000

GRAND TOTAL 582,378



J
1
L:)
J
J
J
J
J
J

J

=J
J
J
J

J

J

J

58

soil and stack emissions sampling and oversight cost. If these three items
are excluded, the cost of treatment is $375,591. The cost per ton is then
about $268 which is within the range of cost cited in the engineering
evaluation study. The unit cost will be lower for the treatment of a larger
volume of soil or for a higher throughput of the LT3e system.

In comparison to other treatment/disposal technologies (Gavaskar et.
al., 1990) the low temperature thermal treatment technology is cost
competitive. Cost estimates for on-site incineration range from $500 to $1500
per ton. Off-site incineration is estimated to cost approximately $1,800 per
ton. Cost estimates cited do not include excavation/backfilling and owner's
cost (Gavaskar et al., 1990).

This study has shown that the LT3
$ system is an effective technology

in the decontamination of hydrocarbon-contaminated soil even for soils with
low TPH concentrations. Other studies (EPRI, 1988; Weston, 1990 and de Percin
1991) also showed that the low temperature thermal treatment process was
effective in the treatment of soils contaminated with volatiles and semi
volatiles such as gasoline and jet fuel. In fact, there are commercially
available units that are specially built to remediate gasoline-contaminated
soil from gasoline stations. Further testing of the low temperature thermal
treatment process for this type of contamination is therefore not necessary.

Other types of contamination of interest to the Navy that may be
decontaminated by the low temperature thermal treatment process are soils
contaminated with higher boiling points organics such as PCB-contaminated
soils and organics-contaminated sediments. Boiling points of PCBs range from
500°F to 650°F (Montgomery and Welkom, 1990). These boiling point
temperatures are higher than the maximum achievable soil temperature with the
LT3

$ system. However, there are other vendors with similar systems with a
higher attainable soil temperature in the range of 500 to 600°F that may be
able to remediate these types of contamination. With the current level of
understanding and success in the treatment of soils contaminated with volatile
and semi-volatiles with the low temperature thermal treatment process, it is
possible that this technology can also be a cost effective technology for the
decontamination of PCB-contaminated soils.
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8.0 CONCLUSIONS

The on-site demonstration of the LT38 system was successfully
completed without many problems, and, was within the specified schedule.
Rainy weather in the first two weeks resulted in work stoppage due to
potential lightning hazards and slowed down the processing of contaminated
soil due to the high moisture content. An 8-inch steel water main which was
assumed to be present on the other side of the road of-the fire-fighting pit
was unearthed within the pit, causing delay in the excavation and backfilling
of the pit. A rupture on one of the LT3

@ processor's hot-oil line also
stopped the LT3 temporarily.

All contaminated soils from the fire-fighting pit was excavated and
treated with the LT3e system. The processing capacity of the LT38 system
averaged about 7.3 tons per hour for an 8-hour work day. A total of 1,403
tons of soil was processed by the LT3e system. The average soil temperature
in the processor was 410°F with an average residence time of 22 minutes.

A total of eight untreated soil samples were collected randomly
throughout the treatment period. Total petroleum hydrocarbons (TPH)
concentrations of the untreated soil samples range from non-detect levels to
as high as 97 mg/kg. The mean TPH concentration of the untreated soil samples
was 52 ± 32 mg/kg (mean ± standard deviation). The mean TPH concentrations of
treated soil was 12 ± 9 mg/kg with TPH concentrations ranging from non-detect
levels to 25 mg/kg. A total of eighteen treated soil samples were collected
randomly throughout the treatment period. The mean TPH concentration of the
untreated and treated soils were found to be statistically different
indicating that the contaminated soil has been treated. Based on the mean TPH
concentrations, the average removal efficiency of TPH was estimated to be
about 77 percent. Soil samples taken from around the pit and in the treatment
area after demobilization indicated that all of the contaminated soil has been
removed.

Most of the purgeable organics in the untreated and treated soil
were less than or equal to the detection limit. Some constituents such as
acetone, methyl ene ch1ori de and 2-butanon-e were detected in the treated soil.
From the limited data on soil nutrients, total phosphorus and nitrate-nitrogen
concentrations were found to be statistically the same before and after
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thermal treatment. Other constituents such as sulfate and potassium were the
same before and after treatment.

Semi-volatiles present in the stack emissions from the activated
carbon columns were generally polynuclear aromatic hydrocarbons such as
diethylphthalate, phenanthrene, naphthalene and fluoranthene. Concentrations
of these compounds were low (in the microgram per cubic meters range).
Volatiles present in the stack gases were also low (in the microgram per cubic
meters range) with dichlorodifluoromethane and chloromethane being some of the
more commonly measured organic compounds. Overall the concentration levels of
volatile and semivolatiles in the stack gas were below any OSHA regulatory
limits indicating that the LT3

@ system did not appear to produce stack gases
that were of significant health concern. Throughout the site demonstration air
emissions from the LT3~ system complied with the regulatory limit of less 10
ppm of TPH. Concentration of aromatics in the condensate was less than 1 ppm.

The total cost of treatment of the hydrocarbon-contaminated soil at
NALF Crows Landing was $415 per ton. The total cost include permitting
mobilization and demobilization, excavation and backfilling, soil treatment,
soil and stack sampling, report writing and Navy's oversight cost.

Cost of treatment of the contaminated soils excluding excavation and
owner's cost such as permitting and soil sampling and Navy's oversight cost
was $268 per ton. This cost was for a small volume of soil and would be lower
for the treatment of a larger volume of soil due to economics of scale. The
cost estimate for this project is within the estimate provided in the
literature and is competitive with other remedial technologies such as on-site
incineration which ranges from $500 - $1,500 per ton.

In summary, this study shows that the LT3
@ system is an effective

technology in the decontamination of hydrocarbon-contaminated soil even for
soils that have low TPH concentrations. The LT3

@ system was reliable and the
cost of operation was within budget. The LT3

@ system operated at a slightly
lower processing rate than the nominal rate but were within the operating
conditions for soil temperature and residence time. For the study the cost of
treatment for the decontamination of hydrocarbon-contamin.ated soil showed that
the LT3

@ system can be competitive.
This study together with other documented studies demonstrate that

the low temperature thermal treatment process is an effective technology in
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remediating soils contaminated with volatile and semi-volatile organics such
as gasoline and jet fuel. Further testing of the low temperature thermal
technology on this type of contamination is not necessary. Application of the
low temperature thermal treatment process on other types of contamination that
may be of interest to the Navy are PCB-contaminated soil and organics
contaminated sediments found at some Naval facilities. Successful
demonstration of the low temperature thermal treatment process in treating
these types of contamination at a reasonable cost will provide the Navy with
an additional treatment alternative to the presently accepted treatment
options such as incineration.
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505 King Avenue
Columbus, OH 43201

Attention: Mr. Say Kee Ong

.SUbj ect: Crows Landing NALF
NCEL Contract No N62742-87-C-3053

Dear Mr. Ong:

w.o. #8097-00-01
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Enclosed is the summary report you have requested for the Crows
Landing Naval Auxiliary Landing Field (NALF) project. This summary
report also satisfies the final deliverable requirements due to
Battelle in accordance with the l'etter from Battelle to Weston
Services, Inc. (WSI) dated 23 July 1990.

Introduction

WESTON'S U.S. patented LT3~ process is a technology that provides
evaporation of volatile organic compounds (VOCs) from contaminated
soil without heating the soil matrix to combustion temperatures.

The basis of the L~~ technology is the thermal processor, an
indirect heat exchanger used to dry and heat contaminated soils.
Heating the soils to approximately 400 0 P evaporates or strips the
VOCs from the soil. The organic vapors are then processed through
two condensers in series to remove organic compounds. The vapor
stream is then treated by carbon adsorption.

The L~~ is divided into three main areas of emphasis: soil
treatment, emissions control, and water treatment. The LT3

®

process equipment is mounted on three tractor trailer beds for
transportation and operation. The unit is suitable for highway
transport and may be mobilized to a site location.

There were no significant modifications to the LT3® system during
the Crows Landing NALP project.
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Attention: Mr. Say Kee Ong -2-

~Sl"Weston Se""ces.ln~
22 May 1991

J Schedule of Events

J
Listed below is a chronology of events relating to the LT3~ field
demonstration.

30 November 1990 - WSI received the air quality permit to
operate the LT3~ system from the stanislaus County Department
of Environmental Resources Air Pollution Control District.

.,
I

L.J

25 February 1991 - An informational letter describing the
remediation events that will occur at Crows Landing NALF was
sent to the contiguous property owners by U.S. Navy .

1 March 1991 - WSI received approval of the Work Plan by
California Regional Water Quality Control Board.

4 March 1991 - WSI received approval of the Work Plan by
stanislaus County Department of Environmental Resources.

12 March 1991 - WSI began mobilization of LT3® equipment at
Crows Landing NALF fire training pit area.

22 March 1991 - WSI completed LT3® mobilization.

25 March 1991 - WSI began LT3® processing of stockpiled soil.

27 March 1991 - Battelle began stack sampling. WSI continued
processing stockpiled soil through the LT3® system.

6 April 1991 - WSI completed processing of the stockpiled soil
from crash site.

5 April 1991 - WSI completed processing of the stockpiled
soil.

6 April 1991 -'WSI began fire training pit excavation and the
soil processing.

WSI28 March 1991 - Battelle conducted stack sample #2.
processed stockpiled soil from the crash site.

29 March 1991 - Battelle conducted stack sample #3: WSI
processed soil excavated from the fire training pit.

[

J

J
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25 April 1991
excavation.

WSI completed the fire training pit

J
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Battelle
Attention: Mr. Say Kee Ong -3- 22 May 1991

27 April 1991 - WSI completed LT3~.processing of the fire
training pit soil.

6 & 7 May 1991 - WSI began decontamination procedures by
removing approximately four to six inches of the soil in the
contaminated soil staging area and soil surrounding the
shredder'and feed conveyor.

n
i
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8 May 1991
decontamination
activities.

WSI processed
activities and

the soil removed from
completed decontamination

.,
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9 May 1991 - WSI began demobilization activities .

13 May 1991 - WSI began structural backfill operations.

17 May 1991 WSI completed structural backfill and
demobilization activities.

Problems Encountered

• Heavy rains during the month of March and first week of April
slowed soil processing. The excessive rain created material
handling problems and decreased the soil feed rates.

n
I
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• On 11 April 1991 an 8-inch steel water main was
The water main was previously unidentified by
Landing Public Works Department. The water
temporarily shored while excavation and processing

Accidents or Injuries

unearthed.
the Crows
main was

continued.
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There were no reportable accidents or injuries during the field
demonstration at Crows Landing NALF.

Decontamination Activities

Upon completion of the soil remediation, approximately four to six
inches of soil in the contaminated soil staging area, and soil
surrounding the clay shredder and feed system was excavated and
processed. Excavation was performed using a Case 580 hydraulic
excavator.



Battelle
Attention: Mr. Say Kee Ong -4- 22 May 1991

soil that was contaminated during a rupture in one of the
processors hot oil lines was manually excavated for treatment. The
soil was excavated to a depth of 12 to 16 inches to ensure the
contaminated soil was removed. The soil was excavated from under
the processor trailer. The decontamination was completed prior to
demobilization activities.

Soils excavated during decontamination activities, 58.82 tons, were
processed in the LT3* system prior to the commencement of
demobilization activities.

Air Monitoring Data

The on-site Health and Safety Air Monitoring Log is contained in
Attachment 1. Ambient air sampling was performed using an HnU
photoionization detector (PID) and a Gastector CGI, combustible gas
indicator (CGI).

Analytical Results

Field analysis for total petroleum hydrocarbons (TPH) was performed
using the Hanby Environmental Test Kit for petroleum hydrocarbons.
The Hanby Test Kit is a co10rmetric system with an accuracy of ± 5
parts per million (ppm) and was used for quantification purposes
only. The field log is included in Attachment 2.

Emissions Data

During the field demonstration at Crows Landing NALF, 4,400 pounds
of granular vapor phase carbon was consumed. The carbon was
supplied by the Calgon corporation located in Pittsburgh, Pa.

The highest THC reading recorded by the continuous emissions
monitoring (CEM) system, was 9 ppm. The reading occurred on 11
April 1991 at 1045 a.m. The carbon unit was automatically taken
out of service by the LT3* electrical interlocks to the CEM. A
fresh spare carbon unit was automatically placed on line.

During demobilization activities, the carbon units were returned to
Ca1gon Corporation for regeneration.
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Attention: Mr. Say Kee Ong

Condensate

-5- 22 May 1991
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During the field demonstration, 46,560 gallons of condensate was
collected by both condensing units. From the 46,560 gallons of
condensate collected, 35 gallons of petroleum by-products were
collected in the 3 phase separator.

The separated petroleum by-products were transported to a waste oil
recycling facility in Modesto, CA. The remaining 46,525 gallons of
condensate was treated by two in-line liquid phase carbon units.
The treated water was sUbsequently used for soil quenching.

soil Quantity

1
LJ A summary of the soil treated on a daily basis is included in

Attachment 3.

J Cost Summary

Listed below is a summary of the costs required to conduct the LT3~
demonstration at Crows Landing NALF. This breakdown reflects
additional costs for diesel fuel and structural backfill previously
submitted to the Navy as Change Orders.

Permitting
Mobilization
Excavation
Treatment
Backfill and grading
Demobilization

TOTAL

43,897
75,000
25,000

260,000
21,251
19,340

$444,488

J
1
LJ

11

J

J

The summary costs listed above reflects all applicable fees,
profits and overhead costs, which is predetermined and established
in the contract.



Very truly yours,

Should you have any questions or require further clarification on
this summary, please contact me at (215) 430-7318.

WESTON SERVICES, INC.

J~R.~
James R. Irey
Project Manager

22 May 1991-6-
Battelle
Attention: Mr. Say Kee Ong
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cc: M.G. Cosmos
T.M. Forden

J
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Mr. Say Kee ong
Battelle Memorial Institute
505 King Avenue
Columbus, ohio 43201

Reference: Crows Landing Auxiliary Naval Air station
w.o. I: 8097-00-01

DeClr Mr. Ong:

As a follow-up to our recent telephone conversations, I am
forwarding you the following information concerning the Low
Temperature Thermal Treatment (LT3 ) operations at Crows Landing
Auxiliary Naval Air station.

Resulting from the processing and thermal treatment of
approximately 1,400 tons ot soil, approximately thirty-five (35)
gallons of oily liquid waste was collected in the Lr! three-phase
separator. The waste consisted of an oil/water emulsion. The
wastes were collected and drummed in 17H DOT approved containers
for future disposal.

In addition and as a result of an oil line leak which occured on
the L~, approximately sixty (60) gallons of Dow HT heat transfer
oil spilled into a collection sump located beneath the processor.
Due to the nature of and makeup of the oil, the oil could not be
reused in the LT3 hot oil system. Tho oil was collected and
drummed in 17H DOT approved containers for disposal.

These wastes, along with fourteen drums of soil removed from the
LT3 processor during an overhaul of the processing unit, were sent
to Gibson Oil Company, for recyclinq as road base material. The
soil removed from the LT3 processor during the major overhaul of
the system was residual soil which accumulates within the processor
during normal operations. It is WESTON'S standard procedure to
dispose of the soil and heat transfer oil in this manner for
environmental liability purposes.

Based on best available analytical data obtained from the Material
safety Data Sheets tor the Dow fiT fluid ~nd the analytical data
from the Remedial Investigation CRI) soil sampling, the soil and
oil could be disposed (recycled) in California as a non-hazardous
waste. A waste profile analysis was completed for the waste which
included the MSDS for the heat transfer oil and the analytical data
from the RI.
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Mr. Say Kee Ong
Page -2-

Upon acceptance, the fourteen 17H 30-gallon drums of soil and 2 17H
55-gallon drums of oil waste was transported to Gibson Oil for
recycling. The heat transfer flu1d and the oil/water emulsion was
combined for more cost effective disposal.

Because of the small quantity of material for disposal and since
WESTON is not a large generator of waste in California, WESTO~ was
required to use a brokerage firm to handle the waste. WESTON·
obtained the services of Remedial Environmental Marketing Company
(REMCO) to supply the required services. On 29 October 1991, upon
completion of the overhaul of the LT3 processing unit, the drums of
soil and oil were picked up by REMCO and transported to Gibson Oil
for dispo,sal as road base material. WESTON chose to wait until
overhaul operations of the LT3 processor were complete before
disposal of the waste since small quantities of soil were
continually collected during the overhaul operation. On 11
November 1992 the waste was processed through the Gibson oil
facility and r~cycled into road baee material.

I have enclosed a copy of the disposal certificate for you use.

Should you have any questions or require clarification on this
matter, please contact me at (B15) 273-4653.

F~c;
James R. Irey
Project Manager

JRI

:J Enclosure

cc: M. Cosmos

J



J
"'_-.1 _'_' " __. _ _ "_"_"__ ,

10 March 1992J

I WtSION WAY
WEST CHi:Sl FR, PA 19380·H1!)
PHONE 21 5·69C'·30:Ul
FAX' ?1~ 4:10 3124

is no change
WESTON will
contractual

J
J
J
n

J

J

n
J

J
'1

J

J
J
J

J

Mr. Say Kee Ong
Battelle Memorial Institute
505 King AvenuE!
columbus, Ohio 43201

Re: Reorganization

Dear Mr. Ong:

We are pleased to inform you of a reorganization at Roy F. weston,
Inc. (WESTON). In order to better serve th~ needs of our clients
we have merged the operations Of Weston Services, Inc. into the
Design and Applied Technology Division (DATD) of WESTON. This
merger will enhance our ability to offer our clients innovative,
timely, and cost effective solutions. You can expect to continue
to receive the same hie;th level of service with no delay or
disruption in the performance of the project because of' this
merger.

Although this merger will streamline operations, there
in responsibility for performance of this contract.
continue to be responsible for performance of all
obligations.

WESTON looks forward to continuing to serve your needs.

Very truly yours,

RO¥ F. WESTON, INC.

~((~
James R. Irey
Project Manager

JRI/jjp
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GENERATOR:
Some

eF-R'n FICA'l'1 OF RJIM1i:DIA'l'lON
OF HYDROCARBON CON1'AMINATED SOILS

SUPPLIER:
W!8ton Ser~iCA§, Inc.

~~JC~:~.-~~f~3H69~1

CERTIFICATE Is 91 - OQ1.~' ___

In aecordance with Title 22 CDOIlS, REMCO hllQ accepted ~nd h~t l!!l: .
cuused _liMY!!l'---.. . of II.C. 15011 to be rec)-cleci,.·un4e.t- .,t ":
iuidelillea ot t'f')d~ral, st~te, nnd looal lAWS and. 't"e(\'\l.~tiO'IS" 1' .• ' .
lI.e ••oil was reco1vcd -t'L-/..2.L_/1991. In rcc4iving andpi'Q..• :.'
~a~lns the H.C ••011 and 10 provldlnB Lhi~ certlflcat~1 ~~HqQ~h, sr.
r~llcd upon ftnd 1. relyini upon (pJ th. reprel~nt~t1on'~r~t~'~
~~herato~ th~t the H.C. 80il doe. not cont~lh anY rnater~Qla

clasSified ~St and la not olnsalfiftd ae ~Ha~8rdoug ~"to~ ~ndjr:
lh(~ applicable pl'ovisiona or federAl And California ~aw ClI~4:~,:'
b~en ulnne.;ed and mo.y bo treated lUI ulh!l r' lhAn H8~a.r~C?Uti, ~.:,.t j . :: I'
nnd (b) lhu ~euerator has lndependcult. written certitici&\:t.1C?hs ·tt 11\: · .. :i r
applLcabl~ aovernmentel asencie. of certified lndepe"d~nt ~e'~~~1 ' '. : . '..-."~
.It.\borato:rhs t.hQ~ t.he H,C. BOU dOflll not, COllte.in an)," .h,~t.'4rl'~~•..... : ..:';
classifiad 0', l.l.nd ia not claaalflecJ as. "H8:el\·rdoutlW8.ste~'Und~r I." .'.':l!:'~
511.1d applic&bJ,lt lilW. . I' "H

r
REHCO II1hall indemnl f1, dei'and ~n~ hold hn.l·nll¢lils ~hc l:eQerqiQ\r
froID and age.inst any f)nforcement IIo<:tlot13 b~' o.n:y to.... el.r'lnted.~~! ..
nuthol'i t.y in the eve-tit that. ~ny ut t.he r'epresente;~iot>;lJ by RElof\,~·.:'
~~t forlh in thia certificate are mal~riMlly in~ecurat~. r~~vlde~ ,
hot.lever thAt thla indQrnnlly .haLl ba I imited to .. maximum o'{t "U~o I

tlnl ou rd. paiu tQ REHCO b:-o t.he .et'lr~l·ator Cor proceas1n" t.his H..Cj•.
~oll. !

I

RF;NCO

RcayclJn¥ for th~ futur~

2717 Ooodrick Ave.
Richmond. CA 94904
(510) 237-5866
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R 2717 GoocirJck Ave. . em co Richmond, CA 94801 

RC<:yclIng {or the Future -------.---.--- .. ~ .... --.--.---
Pfeose fIIl·1n comp/efely _all creos thoi apply 10 your material This Is an oppllcotlon, not on opprovol! 

GENERATOR YLt!~ £erv,ies .,_..k:x:J..-:;-~e,-_--,-

FACIUTYADDRESS €rz ,,It' ~l~;, 4'.f 7' .!§f/unn; Pt; ... t, , 
J:~ ~ '-I j, CI I ejl 1.. 'tit 'f . 

I 

MAILING AqOAfSS Or\ b (tV fLffi.. W-:1 ) 8J:).~ 4 - , 

Id.M± CLr.rlv:r:: :rd'J8 0 
0, ~ElEPHONE 1'2-1$") 1./Jo,318'1 ~.~ 

,.eCHNICAI.CONTACT RI1t'· ZAfl..t. TIne e,oQ.jc..:t Hb~j~ 
BOE· __ ~ __ - ___ --_____ ePAI.O .• _________ -_ 

TRA~~SPORTER .-ii, hr Btl\. t\ Trvc:.ki~~ STATE' __________ --

CONTACT )JaJe. .:p.tW~ _______ TillE 'V,2".+-Jtc 

lELEP.IOlIE ""$. ;133. 'o~~ t.pA , 0 n ____ ~~_~_~_~_~_~~~~'-_________ ~ .• , ____________ ---__ __ 

A: H :-,,~ ~Cf ... ·bl-.. 0' I B ~ T ~H. ¢,.b..ACj ..... , .... \--t l.. S ¢. I ..I.. S." -, 
NAME OF WASTE __ ... L0::::.;O:;:.:: • ..v:::;,.,J.-) ________ --_____ ---------

I\CTIYITY PROCUCING WASTE ____________ --:-__ ---------

IS THIS WASTE NON·HAZARDOUS BY TITLE 22. C.C.R., AATICle n., ~s a NO . 

IF YES, ll-IIS PROF/I.E CERTIFtES THAT STATE OF CALFORNIA NON·HAZARDOUS PAOPERTIES ARE 

BASEO ON CERTifiED LABOnATORY ANALYSES ANDtOR GENERATOR KNOW~EDGE OF GENERATION PROOESS 
AND WASTE STREAM COlfl'AM/NAtlTS. 

IS THIS WASTE A RCR'" TCLP WASTE? 0 YES If NO 
IF YES. WASTE MUST ARRIVE AT ~ACllh-v 'will'" A HAZARDOUS WAS1E MANIFEST INCLUDING A 

COMPlETED BOX I WITH EPA COOES. 

TO T"',{EST O' MY .NOWlE~GE, I CERTIFVTHAT TH, ABOVE IN.01lMATION IS 1 RUE AND conRECT. .., 

Q1Tun~t\}M), '\ l ~Q - -- .r~~C'~;o/J '4'~~ 
"\ ._--

FACILITY DECISION 
ACCEPT ________ REJECT __ ~ __ _ 

DY t)ATE __ 



This agreement is between Re=edial ~nvironmentbl "arketing
COfl\pany, Inc ') a Cll11forn1a corpontion, (UREHCO") and -
~~t.W~:s~ "Jf1J.il.C e:';. :rnc'd _,
("suPP11n oc f: lfh. pahies Iliree ~s (oUow;,;

~EHCO arrangeg for ~h. tran9portA~ion And disposal of
ce~ta1n nQn-h4.&~aOU5 mGt.r1al~. supplier presently hJ8 an
Agreement. with

---------,~h--lt...r--e"'TI'::n'::a"'2fT€'::e'::r~t-=e~f"7e:::::r~r-=e.dd-t=='a-a=-s=--
hG.n.~.fo~.· IE ~uppl1.r &ftd eanor8tor ara ~hQ cam~. than III
references herein to Generator ih6l1 be deeDe4 to refer to, and
be tlindiJ\9 upon, supplier. ..

IlEMCO l\.., • l;Iontract "ith "~t£~i~ .
(-Recycler") l()oat04 at a &".1*4/, :: ,
vhich. throUQb REMCO, pro\'ldee a bIll na em _ te tor aIapoeal ot
certa1n non-ho~ardau. aateriol.. Supplier hQ~aby engag~a REMCO's
~Q~vlces in the transportation and disposal ot the material••

1. Th. teL. Or thl. airecment .h.l1 ~o ~~~m ~~-_2~2~~__
19!1L, to II-I!. , 19!iL••
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2. Surpltor and COhorator havQ hydrocarbon saturat@d s011
or other reeycloble material ("~aterial") wh1ch Supplier and
REMCO believe is 8uitabl* for use by R~cycler. SuppllGr 89rees
to provJda apprcxiJllat~ly ,l-JIk ton" ot JIItlt.erial durin., the ter1l\
ot thi. e9reement tor REMCQ'f transportdtion .n~ ~.livtr1 0
Recycler'. plant. Supplie, .hall &Upp1r not Ices than ~~~ _
tona and no more thAn ~IJ~ tons of ~aterial each
Supplier 6hall prQvide ~EKOO w1tb A aehaaule to~ dGll~v~e~r~e~u~o'--
the material to ~Bcyclir'. plant. Supp11er, in arranging and
echedulinq the transportation and d.livary of the material,
agrees to ob1~. bt RCMCO'3 rCA~oncble directionc and inD~rue\ion.

for prepAration, piCk-Up, trln£portation and delivery of the
~aterlal to Recycl.r'l plant.

~ ... _ bdo~

3. Supplier shlll pay to REMCO a fee of $ @ per
ton of ~aterial deliverQQ to an~ 4cc&pted by Recyc~r. supplier
shall ~lso pay to ~EKCO the 4easonabl. co~t. ot any additiQnal
pteparation required by Recycler, and for the costs at w$1gh1ng
the material. Pa~ent8 d~e REMCO ahall be net 15 daYB, Any
pay~ent not paid ~hQn due 5hall beAr intere$t at the rAte of 1.St
per ~onth (1" APR) On the averaqo ~aily balance untIl paid.

4. R£MCO viII arrahge for the traftsportation ~nd dalivery
a' ~hc mAterial to R.~rcl.r'a plant. As 6 prior condition and
bafore transport.tion of the material, Suppl1,r will !urn1Gh to
REMCO a C~11tornia certified laboratory analy~ie of the 8ubject
m~t.~iAl indie.tin~ tho hydroear~n eontent ot tha mat@rial and
confirming thR absence of bazar~ous and toxio content. The
partiel 89rt. that ~tior to any delivery of the material to
~.cycl~~, Recycler ~ay saapl••nd analy%G such po~t1ona of the
ftat~rial to deter=ine it. suitab1lity for Recycler's use.

on..5~.other tens I . .L 1/
(;J<[}""If pt.... ~..filta t f -2.]---:"',"7""1----~---~--..?<!

~ fH~ ,J. 4.001
_.... ._._---~---

.------------
The underaigned horoby agr~o to thA tGr~s and provisions

h~reor, INCLUDI"O THS t~RKS ON fHl REVERS! 8tazOp, which er. a
p~rt of thie &9rte~ent and binding on each party. Executed en

.,M ~ 9 • 19'9/.... at R.Lcnmoml, CoHtornia.

I

L.J

SuppllE:r:

t~~;'§iTIii
. /) ~ . ./ ......."

By /.......v1 .. \ t c{..:-y-~.:c:=
1 i"t1e V, -' .

REMCO, Inc.
271/ GoodriCK Avenue
R1cnmon~, CA ~4604
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IS. In 'h_ """"....."tlel, ",jKtI ttl at ...., tI .... 'f t~. '''lIV101 .nd -.wI I., r.r",.. Clr '.11. to 'Hike
ponc-ulan. ~Ullody, or n'ltrol l~erlr9l, Ihl ICI, ""'ul", or fill". IIHI InlurolE"CC '''.n..-&'\t .hlt will '" '~I,_II'
~llflc"lt to dtl.... f,.. IlI'd fIll. 'her,'or., Il 10 '''04 '" Il'lIIMUII II ".00 110' ton PO' My cf ..t~rl.II whldllLfll'lltr
"Nil", Q' foil. to 'teel.. Il' .I~. of .. dcstrltt'd htrlln. I\.t:IP( Itf' litttl to PlV 1.111 'WI 'I Ir"Q;) .n ...." ,.
IIQJICIlIIPd ClonoIlCl. ICllhl/li IItrttn .".11 be COl\tlf"\ltf II OblloGtc It"~ tt pvnUt, d'lpcOl " __" tI'f'/ 1lCI"Itr\.r IUC~,.I"'''d It llClI!·confo,..I", .11,1.1.

1'. '~tI., htt'<'t>\' ..r_. to lnd...."y rd hold UllQI "''''let' fr. Ind ,g,lntl Ony .nd III lltobl(lty, to.... ,
dtlDsf'l, cl,I., ce'UI .,. laptNOi C'PlI:I~I!'I' rtu.,....I. Itttrllf)'l' fIn', IIhldl "Irl<lIl' '"' IrJI'lClly ,rI.. tilt II'
'IIFIPII,," pll,fonnftl .1 IU A1ll•• tMIrl'oftler, Dr ,h.t 01 'n atflIU .., etlpl~,

17. .eltller '"'1 lirc~t no' II'If ""'1'. CI.Illrt If OOII ..tlol\l IItrtl.flder 1101' ~ .1.lpwd ~ il.nl\I" wUhwc
.ho ,..1., wht,n ...."", tf UlICO. .

10. III tIw _ do.1 Iddltl_1 ,...rltlDII of ,,.. _I"llt I. rtq.I"ICI. fttu ..l,. weft ,.tlCI. ,' ...... fec'
t,.. '~I", " ~ IIltIIl;D I600ttI ",-.ely noelfy~I.........U"' ......1", I••ltNr "traNp«t ~ _Itrl.l .-.I
p=rfcr. I1It to:Ill'orM- ......r.U., at Itl ,,'nt IIf .",''• ., ,~t tlltt IDa "trdli .",,11 "..,-,tltn tf\ ..... III
ecldltl... to tI>t 'H, dHcTibod I" ~..,,... :s of thl••(Gmt , ~lIer te. tlllt I/?f ......11 coin .f HI~ pr.pornllll\
\Nil M MnI ... ~Ier. ",....rt'. """ lllal -.-net.." "'-"1011'" ll .-. "" r_' .1 .,or "".'.r1_ .
..tt,l_t •• "'"" .. IIM.l. -.. -....u, '1...... ' ....1.. .-terf.I.·~ldl..,(4...~ t.·tt..·'lCrc'l", ptocw, '1#
1M ......."a"I-.t. tell, ,... "..... " ~ edlftU••d .,...,...,_1. "'~'lCreltf't Il,qtll«r 'hill tit ,....1111.
tw ttII ~I ."., .1 1 .f Ih 1.tttlllUl It'd '_1.- .t,r',ll f"", .KYlI......1•• ., .1_.

U. Ttlt 1Ilt1t"'0' Ih.lI r""/I Itt. "opqrtv WId rnponott>lIItv of ~lltr, ."tll Gl:lIY'ry to t/'ItJ .mlFuMe ,f
tile HU,I,1 by lttyCl~r. Aeu~tlr'C' Ot Inti,. ~ IfIlCO .., lee""", ,f por,l..- .t thl NU,I.t o..rl,. lit. I,", hcrtQf
..... 1I "CI' edlf, or II.lt Sowll,r', !lbt IIl.t1wt I. *1111., ..tlrl,1 con,.,.I", to 1M. ''lr.CflItl\t tI"d til, ....,Vll. lont by
"-II~. " leMQ) It Ik........ I" ........pII &••....,11~ .., ........ Il:IICO _"••, II...I, ....c'.IIOO'l ",ange fw
lrarllllOr"IICll'\ .-.d r.tvm ~ ."., 1\CIn·~fo"'in. _tier It IIIlltrltl ,. &lntr.lor .,. ,tot ,It. It Itl In ttol IIICItI~.

S~L ler IIrCCI til.,••1' the event Irtrc1cr rcJt( I' ",., pori len IIf ClIt lNtlt"'tol .. lWl·cwir."..,... or 'Ihll"lll .. will 1'101
lu~ • ccr,"'utc 0' r-.~I.tlCll'\ 'ot ""~ .. tl"al or IIf( portion '''rreof. 111ft lllhf ttrw I lib II i,)' ~ ON"tnhlp CI' thl
r'J.eI'" .' "",,".enf.rwl....., ..."1 ......Uer tl>cll be .hat ,f .....11.'.

IZ. '~'or at'", t"lt .11 herdl"", '''1''"_'"1. end ".".'ltlon If the -o"rl,l. 1I11,lhllr bv tho ~Iltf If'
Or Gtroetltor, ..a ,II 01"0" .ctl_ lat.... ~ l"'PPlIor H ""., t .,,1 'wlh her,'" ,"oil ... tIl c~lIl11'1C' IIlth .ll
appl1cobh f~rt\. II.U. t .....ty or· olh" loc.l I."" Orcll"fl'ot~' .,I.U......

7. ~Il,r ",," I".' ",,'~lnt Ih ,H. 1",,-,,1 ,lIDlt lit tllhUI'Ued '0 Clbll .. t...,;cit, tit I£MC'O fa 1"'tPt
tl/\( Nlt,hl ..... 'th COtlI'!'" toalo or IItht' t'(ln·~lltlf...l ... _II." fIIf illicit I, ~u"tbl, for he)'Clor" WI. I/~"cll'\fo,.r,..
...lln ",0", 1"1' ... I....I~ ...U. c.' other ftl ...hl ""'dl ""II I",~", 11'11 rhk .t ...ze'el 10 I'I.-n " ..I," ... II tit,
_lto"IJIQl'\l 'MI""'lol '0 ,to. Itendll"" \r~Ullon, "" II' dl'p>s.1 IIf 'IllII ..UIr.

I. ~lIor r~..crtU end ..'«, '''01 til • .at.,'ol &h,1I elll'llo,.,;' 10 t~. lofOlOrUt,.,. _I,.. .. prt.1dnd 10 KIlCO
~ h(\'Cltr, ~ ,h'I Ih. ",torl,1 IiI.II be In .ucil conclltlttl Ill*, ,,'IIIOUI ""'tlllNl ,",cpor.llllI'l. It ..y be \/1M Irr
I",cl,t lIitll Itl ullll,.. eQ-JlpI('flt .-.Ill"oclJellon pt••". tl Dl'DO£t • IGJll1t-1r.:, prQlll:t.

,. Ihoul.. ~lltf ..I.. WIal 11 ..,. tl.. "t It• •...,tH .,., teatl dl,d.., that t~....",••1 dolll not
conltol"l t, 1M ,"I"'t'd ,-.r,tli', _'''''I "....,_ Dr """,11'f', 0' In 1M _ .tql;',r c••rt .... th., ,1'1••,.rt.I It net
otll' ..... I.. II,Iltoblo t ... It. lIh, &UPPll.t ',t_ that 191:0 .,. loeyeltr Ut' reJ'" lhe ...1",,1 ..d t~Ir, th., ~lltt
err_ lOt' th. _.1. t'..,...-t.tl ....... ~.poC81 .f ,he relc,tld _retlll, .t '~lf.,.·. til. COlt.

l.

. •• '''*'Joel to 1'It;el,' ~ ltl!CO'. t_eol. Io4>Plle, ." _'lhln ten (to) dart II' tit plrltlon 1>' tlte ter.
har~f, c.und Ihh .~I for I ll~e tt,.. by ,1.1", ,rltl"" ntllot tll" .. f 'e .'''to. llf'I ,I., ,_ , P'&1 ~ondltIOf\'

tl'll\ll :11.1 t~. fee fo' nth ton IIf "IIIMI.1 dl'PQu'd IIf CU'frw .. til ,.ttl'drd Ie,. ,hill bt rullJoIIV tt,nd~ ~ ,,,,,,,,It,
ord IDl'O.

". 1111. It,t_1 ,~,ef'dto...... 1'd.1l ,tl'l.. ,,'_nt. btt~ .h. ,..,rtl.. end .., lie aodlflH' only W Mt
IllltrlA:nt In 1I'ltl.... (tell ~'t). to III" .,,_\ ICiflWI""1 mit 1\0 '1lP"""nt.II_, IN.<'IttII•• ,.....1IClI....
,,'ttlianU, or.lly _ Ol"-rwl.., • ..,. bllcn aldt IlMcII Irt 1\01 eatlDdlftf lit,..Ift.

If. If .,y ICtlin .t I., If' tn MlUttv, It If In( .,b',rull"., II FIOCH"rt' to ~'llr(l or Interprct tilt te"" of
tnl••""""",.1. I .... p,,,... IlI,. pI'l, .h_1l be _titled ._ , ......-1••nor...... ' .... .,., ...t., In edd"1... " ""' .l~.r

relltf to 1iI1d1 ,'" pltty -.y be entftled.

ZOo $~lI.t ",tot., ,lin ""'0'. CatlftlKt, b..r,l ...... , It aceOl1lt vltll 'l'Crel~, clll'IItltllttl eonfldrnll.1 "'
pogprlc\try InhOWQ\I.., ef arlCO• ....., that '''''PIII' hI) IKe", to CCII'\lfckntlGl Intct,lIllllllt1 ~Q""''''''"I I(NCO" ""-Intll,
IllCh.dl,.. l~e ~I"od. procn' end loc.ll~ '" 1I1'POul II t~, "'lc,I~1 Ind Ihat ttlll constltuUI tEllto'. trode .«ret.
S~llt, ..r .... ,II.' It '''.11 "'t 11I,clo" tall! tr.de IlX•• t flr,clly It Irdllectlv to .tlf otller ~r~Oh QI' IIti !t In.." lilY
n.,.in, l~' , ..,,,,f "'I. ",'.-.l Of II "" 14"", t~I'Uftc', tUtj)1 n I.. reQ\,lltt4 In ,~t I:~III 1I'.lU .obl1,ntlllt'. vn6Pr
11:,,'. ,,"~n1.

22. ThIS '~/cncnt Nl' be tltCl/tt<l tn If.NII CClV'tcrllArll 1M .11 .ueh ...cuted eOU'I.rj)Ortl Ihall 'on,llh'" •
,I"'!ll. ,,"-1.

21. ."r ~'o.I.I,,,, of tnl, 'O'f_~1 .r.le~ PIt, be pr"'tbltO'd II. , ... It, ctllc··.. IU 1I,ld tmallcl.•hall be
'''tf'tCII." llI'l(Y 10 r~. '~Itl'\l of IIICI'I ~""lbHIOII or tn'DUdlly Ilf'd ,hill n,l In.-Ildeft or tinder 1""".011", 1M ,_Inl,..
O'".I"ona ,f thl •••'co-:t'lt.
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ATTACHMENT 1

AIR MONITORING LOG

~Sl' WestonSem~~ mo
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FIELD SAMPLING LOG



~l

i

,~\), ,
J

'J

J
r OJ
,L._ J

J

J
II
~

rl
I

Ll:: )
J

J

FIELD SAMPLING LOG
CROWS LANDING NALF

HANBY FIELD TEST KIT FOR AROMATICS
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ATTACHMENT 3

DAILY PRODUCTION SUMMARY

(fA,s/"Weston S""~$. hoc.
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21.7
21.7
69.4
82.4

103.5
103.5
103.5

158.5
158.5
184.1
184.1
264.8
335.4
335.4
415.4
495.4
563.3
623.8
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958.9
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1343.6
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APPENDIX B

AIR PERMITS AND CORRESPONDENCE WITH REGULATORY AGENCIES



APPLICANT: Roy F. weston, Inc"/Naval Auxiliary Landing Field
Crows Landing, CA

AUTHORXTV TO CONSTRUCT
THERMAL TREATMENT SYSTEM (LT3)

PERMIT NO. : 8-077-01

See Attached For Condition.

Stanislaus County
Department of Environmental Resource.

Air Pollution Control District

J---------------------~ 1r1SMoll1ln ROId __
ModtllO, CAlifornll 05351

(200) 5&-i152

CONDITIONS:

EQUIPMENT DESCRIPTION :
Low Temperature Thermal Treatment System (LT3) with emission
control equipment - Baghou•• , Condenser, Hot Oil Heater, Carbon
Adsorption system and Continuous Emission Monitoring System.

GRANT ON: November 30, 1990

PREPARED BY: CHRISTOPHER A. COLLINS
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Ale Issue Period From 11-30-90 to 11-30-92
Notify APCD Engineer at (209) 525 4152 when completed.

Approval or denial of the permit to operate the above eQuipment will
be made after inspection to determine if equipment 18 constructed in
accordance with plans and if equipment i. in compliance with APeD
regulations. It is the applicant'. responsibility to comply with 'aw~

of other governmental agencies which are applicabl. to equipment
constructed. Thie AIC shall expire 2 years from date of issuance
unless it i. renewed.

CC : Stanislaus County Building Department
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2.

4.

5.

8.

7.

8.

9.

10.

11.

CONDXT:J:QNS

In the event of air pollution control equipment failure, the
operator aha" immediately curta,l any additional input
of contaminated 80;1.

In the evant that monitoring or test data shows ami.siona
from the ~T3 exceed any emission limitation conditions of
this Authority to Conatruct. weston will take immediate
corrective action to bring the LT3 's emissions within these
limitationa. Thi& may include a reduction in proce.s
weight.

The baghouse _hal' be equipped a pressure differential gauge
to indicate the presaure drop acros_ the base. The gauge
aha" b. maintained in good working condition at al' times.

Collected particulate matter shall be disposed of in a
manner which prevent. entra;nment of materia' into the
ambient air.

Particulate matter emissions aha'l not exceed 0.1 grains/.cf
in concentration.

A 10g shall be maintained in recording daily amounts of 80il
loaded into system in cubic yards per hour. It ahal' al80
contain emissions from stack in pounds per hou~ and PPM.
This log shall be made available to the inspector upon
reQuest.

The carbon adsorption system aha'l be equipped with an alarm
system to indicate When the carbon canisters are spent.

Carbon canisters ahall be replaced when the THe
concentration exceeds 10 ppm.

Operation of this equipment must be conducted in compliance
with all data and .pecif1cations submitted with the
apPlioation under wh10h this permit is issued unless
otherwise noted below. Gas must not contain any chlorinated
organic vapors.

Volatile Organic Compounds emissions from this system shall
not exceed 32 'bs/day.

continuous emission monitoring eQuipment shal' be installed
in the exhaust atack to measure the followin; emissions on •
dry basis:

a) Carbon Monoxide
b) Carbon Dioxide
c) Oxygen
d) Tota1 Hydrocarbons



These monitora aha" be in operation at a" times durin;
operation of the LT3 syatem. Performance standarda and
quality aaauranee Characteristics of the.e monitora aha" be
Air Resource Board and Environmenta' Protection Agency
approved. Thi. data sha'1 be made availab'. to the 0iatrict
upon reQu••t.

The LT3 aha" b. permitted operate 24 hour. per day
maximum. Thi. sha" be continuous operation.

Th;8 unit wi" require a California Department of Health and
Safety permit or a variance to operate from that department.

An equipment break down form must.be submitted if any
emiasion control IQuipment breaks down. This form must be
fill out in accordance will Stanislaus County Rule 110.
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03/04/91 09:58 ........... 
TEL No. NO.O~7Ip.02 

.' I r 
n ... ~F 2~ OAUrDftHIA '.', • 

CALIFORNIA ReGIONAL. WATER QUALITVOONTROL BOAf:\O
OENTRA ... VALLEY Rl: GION 
14f. ROUllEA ROAD. GUI'rE ,. 
."CMAM~HTO. C" .58%1.:.01(' 
rIlOH;' ", ......... ~ 

c . ... w'~I· 
rAX. fJ1.) ,.,·HID 

Mr. '1'hMIIl8 Torroa 
CIvil EnQIneo~ Laborato'Y 
Naval ~ruetlon BcIt1o&\Oh Company 
~. H""h\I~ CeUtoulia 9GD43 

&-OW TEMPERATUKl,: THERM~ TReA'J""I:NT (l,s) DEMONSTRATION PROJECT NAVAl. 
AUXlUARY lANDING FIELD (NALF). CROWS lANDINCl. S 1 ANISLAUS COUNTY 

We haVe ~IOUItt our revtew Of U1t wone Plan (L -,Q} DBtnOnsttirion Pro(8Ol Naval AuXTffafT LIIJJdIng , 
Reid Cn:IWI L,nrJI/IfI. Cal1ornla. The t1numal QtlltnK;tkm"" Ihe tolal pgl(()lbtJm hydroeNbol'J 
(lOJ'lJaminatlO1\ 11'1 \1')., sollt appears to 1:10 lin et1ectlve to118llmadlatl~n method and ~'hould be effeotlvo In 

UIU flre-flgh"",*, ttall"llrwa "fUll (PTA) ~eanup. 

BMod on the lnlofn.alion WO have rooetvud on tha L -r3 procesi. we call tondltlonally ~p1'Ove the 
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ptQp08l1C1 residual'''''' !evo' In the trO(lled 8011S of 100 ppm «S Il flOl tu exccod v.lu& afl~r 1r8a1mcnt. 
HOwever. we (:an nol approve me propoaa~ mothod OIU'eated &01 dlepOsal un\n the belOw com~" arc ': 
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APPENDIX C

SAMPLING AND ANALYSIS PLAN
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DRAFT-PLAN

SAMPLING AND ANALYSIS
OF

UNTREATED AND TREATED SOIL AND
LT3 UNIT STACK EMISSION

at

Naval Auxiliary Landing Field
Crows Landing, CA

to

NAVAL CIVIL ENGINEERING LABORATORY
PORT HUENEME, CA

October 9, 1990

1.0 INTRODUCTION

Typical fire training at the Fire Fighting School at the Naval
Auxiliary Field Landing, Crows Landing include filling an unlined pit with JP
5 fuel mixed with other types of wastes such as crankcase oil, solvents,
cooking grease, and transmission fluid, igniting these liquids and
extinguishing the flames .with water. The unlined 41-foot by 60-foot pit had
been used for fire fighting training for approximately 25 years. There are no
records to account for the frequency of fires nor the types of fuels used at
the site. In 1987, the Navy proposed installing a concrete pit to replace the
unlined pit to prevent off-site migration of unburned fuels. Contaminated
soil was encountered during excavation at a depth of 2 feet. Upon
encountering the contaminated soil, the excavation was terminated and
excavated soils were stockpiled on plastic sheeting along the west side of the
excavation.

A site investigation initiated by the Navy indicated that the soil
in the pit was contaminated to levels as high as 5,400 ppm of total petroleum
hydrocarbons (TPH) (ERM West, 1988). However, soils outside the pit showed
low contamination and t~ere was no groundwater contamination. Approximately
1,250 cubic yards (1,625 tons) of contaminated soil (TPH> 100 ppm) is present
at the site. The contaminated soil at Crows Landing does not meet the
recommended State agencies' regulatory guideline of 100 ppm for TPH.
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As part of the Navy's Installation Restoration and Hazardous Waste
Minimization programs, the Navy has proposed to test and evaluate a low
temperature thermal treatment process to treat the contaminated soils at Crows
Landing under Environmental Protection Agency (EPA) and California waste
disposal rules and regulations. The low temperature thermal technology
selected for field demonstration and evaluation was the LT3 process of Weston
Services, Inc.

The purpose of this sampling and analysis plan is to outline
procedures for sampling and analyzing the contaminated soil, treated soil, and
stack emissions of the LT3 unit. The objective of this plan is to evaluate
the effectiveness of the Weston LT3 process to treat soils contaminated with
volatile hydrocarbons and to determine the effect of the treatment process on
the physical and nutrient properties of the soil. This sample and analysis
plan discusses the following:

- Sampling program for contaminated and treated soil, including
sampling procedures, locations and number of samples, and
analytical requirements (Section 2.0)

- Sampling program for stack emissions, including sampling
procedures, locations and number of samples, and analytical
requirements (Section 3.0)

Chemical analysis plans including the types and numbers of
analyses to be conducted (Sections 2.0 and 3.0)

The statistical design of the sampling program (Section 4.0)

- Quality assurance/quality control measures for both sampling and
analysis, including documentation, record keeping, and internal
quality control checks (Section 5.0)

Health and safety considerations related to the sampling
including a discussion of the primary health hazards, proposed
control measures and work practices, key sampling personnel, and
plans in the event of an emergency (Section 6.0).
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2.0 SAMPLING PROGRAM FOR CONTAMINATED AND TREATED SOIL

2.1 Sampling Design for Soils

(1) Sampling and analysis of untreated soil before treatment and
after excavation

Sampling and analysis of the initial batch of treated soil

Sampling and analysis of treated soil from the treated soil
pile

Sampling and analysis of soil samples taken from the excavated
site and the area around the tre~tment unit.

(4)

Sampling Event 1: Sampling and Analysis of Untreated Soil

(2)

(3)

The sampling and analysis plan for contaminated and treated soils is
divided into four events. The four events are

2.1.1

Contaminated soil will be excavated and placed on plastic sheets.
To reduce volatilization of hydrocarbons, the excavated pile of contaminated
soil will be covered with plastic sheets. The untreated soil will then be fed
into a shredder. Classified material measuring less than 2 inches will be fed
into the LT3 unit using a feed conveyor. Oversized material (larger than 2
inches) is not processed by the LT3 system. Soil samples that pass through
the shredder will be collected for analysis. A total of eight samples will be
collected along with one blind replicate over the 3-week period of the LT3

operation. A sample each will be collected on alternate days. Three
sample~ will be analyzed for benzene, toluene, xylene, and ethyl benzene (STX
&E) using method 8020; for TPH using method 8015; for purgeable organics
using method 8240; for percent moisture; and for available soil nutrients
including nitrate-nitrogen, phosphorus, potassium, iron, and sulfate-sulfur.
The other five samples will b~ tested for STX &E and TPH only. The particle
size distribution analysis of a soil sample will be determined using the
Unified Soil Classification System.
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Soil samples from the untreated pile will provide the baseline and
initial hydrocarbon concentrations for evaluating the effectiveness of the low
temperature thermal unit.

...,
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2.1.2 Sampling Event 2: Sampling and Analysis of the Initial Batch of
Treated Soil
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In this sampling event, three samples will be collected and analyzed
to determine and ensure that the treatment process is working. satisfactorily
in the field. This event will take place during the first few days of the
contaminated soil treatment in the field. The soil will be analyzed for
BTX &E using method 8020 and for TPH using method 8015.

The anticipated plan for this sampling event is to collect the first
sample within the first 2 hours of the initial throughput of the treated soil
and to collect two subsequent samples every hour thereafter.

2.1.3 Sampling Event 3: Sampling and Analysis of Treated Soil Pile
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The treated soil will be collected and placed in a pile. A few days
before the treatment is completed, 17 samples and 2 blind replicates will be
randomly collected from the pile of treated soil. Collection of samples will
be based on a simple random sampling scheme where the pile is schematically
divided into a grid with equal surface areas. The treated soil pile is
approximately 5 feet high with a relatively flat top and covers an area
40 feet by 20 feet. Samples will be obtained at approximately 2t feet deep or
about mid-depth in the pile. All soil samples will be tested for STX &E and
TPH. Five soil samples will be tested for purgeable organics and three soil
samples will be tested for available nutrients and percent moisture. The
particle size distribution analysis of a soil sample will be determined using
the Unified Soil Classification System.

Collection of samples will be based on a simple random sampling
scheme where the pile is schematically divided into a grid with equal surface
areas. Further details of the sampling design are given in Section 4.0.
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Sampling Event 4: Sampling and Analysis of Soils from the Excavated
Site and Near the Treatment Unit
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Soil samples will be collected from areas where the untreated soil
was excavated and stored, and from the area where the treatment unit was
located. The purpose of this sampling is to evaluate whether all the
contaminated soil was treated and to verify that no hazardous materials were
spilled by the treatment contractor. A total of 10 soil samples will be
collected for this event and analyzed for 8TX &E using method 8020, for TPH
using method 8015, and for purgeable organics using method 8240. We
anticipate collecting five soil samples from the excavated area and five soil
samples from the area where the treatment unit is located.

Volatile Organic Carbon (VOC) emissions will be monitored during
excavation and LT3 operation with an Organic Vapor Analyzer (OVA) by Weston
Servi ces, Inc.

In all of the above sampling events, representatives from the
appropriate government agencies and from the Navy will be permitted to witness
the sampling and split samples will be provided if requested.

2.2 Sample Analysis

Table 1 list the analytical methods and the number of samples to be
analyzed for each sampling event. Soil samples will be analyzed by Pace
Laboratories, Novato, California, a California-certified laboratory.

2.3 Sample Collection Methods

Each sample will be collected using either a stainless steel sand
auger or a stainless steel shovel. Special attention will be paid to prevent
the puncture of the plastic ground liner underlying the soil pile. Soil
samples for the analysis of volatile organic compounds will not be composited.
Each sample will be placed in an EPA-approved, precleaned 8-ounce wide
mouthed glass bottles. Each bottle will be completely filled with soil
samples to eliminate as much free airspace as possible. The bottles will be
immediately labeled. Split samples will be collected as follows:
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TABLE 1. NUMBER OF SAMPLES AND ANALYTICAL METHODS FOR EACH SAMPLING EVENT

Sampling events:

1 - Untreated soil
2 - Initial batch of treated soil
3 - Treated soi 1
4 - Soils near treatment unit and excavated area
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Sampling Event
Analytical Methods

BTX&E Method 8020

TPH Method 8015

Purgeable Organics Method 8240

Available Nutrients:

Nitrate-nitrogen

Phosphorus

'Potassi urn

Iron

Sulfate-sulfur

Percent Moisture

Unified Soil Classification

1

8

8

3

3

3

3

3

3

3

1

2

3

3

3

15

15

5

3

3

3

3

3

3

1

4

10

10

10
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Sample "A" - two 120-mL sample for analysis of volatile organic
compounds

Sample "B" two 120-mL samples for analysis of available nutrients
and moisture content

Sample "e" - two 120-mL sample for archival .

About 5 kilograms of soil will be collected for classification using
the Unified Soil Classification System.

2.4 Sample Handling, Storage, and Blanks

All sample bottles will be prec1eaned, 8-ounce widemouthed bottles
with screw-type lids and teflon liners. All sample bottles will be placed in
plastic bags and stored on ice in ice chest-type coolers both during storage
at the site and during shipment. Field blanks will be included at a frequency
of every six samples collected.

All sampling equipment will be either stainless steel, polyethylene,
or teflon-lined. The sampling devices will be cleaned between each sample by
cleaning and brushing off excess materials, washing in phosphate-free
detergent solution, and rinsing with tap water, distilled water, and methanol
before being air-dried.

2.5 Sample Labeling and Record Keeping

Each bottle will be labeled with a unique number coded to the grid
location followed by a letter code from A to C. A description of the sample
will be entered in the permanent laboratory record book and on each bottle
label. The information to be recorded in the laboratory notebook shall
include the following:

- Sample number

- Grid location (matrix number)

- Sample date and time (day/month/year, hour)

Observations (moisture, color, unusual odors)
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Collection method

Sampler name(s).

All sample bottles will be placed in plastic bags and then securely
sealed after label information and sample identification are checked and
entered on standard chain-of-custody forms. Each laboratory will receive a
separate custody form and shipping inventory. Samples will be designated for
use as fo 11 ows:

- Sample A to a certified California laboratory for analysis of
volatile organic compounds

Sample B to a certified California laboratory for analysis of
available nutrients and moisture content

- Sample C to Battelle in Columbus, Ohio, for archival.

3.0 STACK EMISSIONS SAMPLING AND ANALYSIS

3.1 Stack Emissions Sampling Design

The off-gases of the low temperature thermal treatment process are
treated by condensing the organics through an air-cooled and a refrigerated
condenser before final treatment with activated carbon adsorption. The
exhaust gas from the stacks of the activated carbon will be analyzed by a one
time sampling event. Three stack emissions tests will be performed on three
consecutive days according to U.S. EPA protocols. These tests will be
performed after the results of the soil sampling Event 2 of Section 2.1.2 are
known.

3.2 Sample Collection and Analysis Methods

A total of three test methods will be employed to characterize the
off-gas in the stack emissions of the LT3 unit. Each method will be conducted
in triplicate. These methods include measuring the stack gas velocity using
EPA method 2, the low boiling volatile organics using the volatile organic
sampling train (VOST) technique, and the semivolatile organics using the
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modified method 5. A gas sampling port will be provided by Weston Services,
Inc., and will be located on a straight length of the stack exhaust equal to
10 pipe diameters of the stack.

3.2.1 Stack Velocity and Volumetric Flow Rate Measurements

The stack gas velocity, measured using the EPA method 2 procedure,
is determined from the velocity head measurement using a type S Pitot tube and
from the gas density at a given temperature. The volumetric flow rate is
calculated from the average gas velocity and stack cross-sectional area. This
measurement will be made prior to sampling for organics.

3.2.2 low Boiling Volatile Organic Compounds

The VOST protocol (EPA-600/8-84-007) is used for measuring low
boiling (30·C) volatile organic compounds. The field sampling equipment to be
used is the NuTech model 280 V9ST sampling train or equivalent. Stack gas is
drawn through a series. of two cartridges of adsorbents where the organic
compounds are concentrated. The first cartridge contains Tenax resin while
the second contains Tenax resin filled over with some granular petroleum
charcoal. The sampling flow rate is adjusted to 0.5 liters per minute and
runs for about 40 minutes. This step is repeated three times, so that three
pairs of adsorbent cartridges are exposed over a 120-minute sampling period
for one test. The Tenax cartridges are furnished and subsequently analyzed by
a certified laboratory. The analytical method utilizes purge-and-trap gas
chromatography/mass spectrometry (GC/MS) analysis following thermal desorption
of sorbent cartridges. This analysis will provide a chromatogram scan of
organic compounds with identification of 10 peaks. One blank set of samples
will be collected before and after the sampling program for background
corrections.

3.2.3 Semivolatile Organic Compounds

Collection of semivolatile organic compounds for analysis will be
performed using the modified method 5 (proposed EPA method 23) sampling
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system. The sampling equipment to be used is the NuTech model 2010 or
equivalent. The gas sample is passed through a sampling train consisting of a
heated glass-lined probe, a heated filter, and an ice water-cooled trap packed
with an adsorbent XAD-2 resin. The semivolatile organic compounds are
extracted from the combined adsorbent "resin and the trapped particulate matter
using an organic solvent and then later separated using gas capillary
chromatography. Compound identification is by mass spectrometry.
Quantification is by carbon number equivalent comparison with a standard
library. One field blank sample will be collected during this sampling run to
determine background levels of contamination.

3.3 Sample Handling

Sampling handling and preservation during the test will follow the
protocol as specified in the quality assurance procedures for each method.
All samples will be recovered and handled in an area outside of the work area
designated for sample handling. Precleaned tools, utensils, and containers
will be used. All solvents will be delivered using either teflon wash bottles
or glass volumetric glassware. The VaST cartridges are stored and shipped on
dry ice before and after sample collection and will be delivered to a
certified laboratory upon collection of the three runs.

The samples collected in XAD-2 adsorbent resins, filter, and solvent
washes using the modified method 5 will be stored on ice and returned to
Battelle, Columbus, Ohio for extraction and analysis. Solvents used for
recovery will be distilled in glass grade or equivalent containers and a blank
of each solvent will be included for control purposes.

3.4 Sample Labeling and Record Keeping

Each sample will be labeled with a unique number and with a
description of the sample entered in the permanent laboratory record book and
on each bottle or container label. The information to be recorded in the
laboratory notebook shall include the following:

Sample number
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- Sample date and time (day/month/year, hour)

- Observations (moisture, color, unusual odors)

- Collection method

Sampler name(s).

All resin cartridges come with their own cap devices and will be
securely sealed after removal from sampling systems. The label information
and sample identification will be checked and entered on standard chain-of
custody forms. Samples will be protected against moisture and damage as
required for packing. Each laboratory will receive a separate chain-of
custody form and shipping inventory.

4.0 STATISTICAL DESIGN FOR TREATED SOIL SAMPLING

Sampling and analysis must be responsive to both regulatory
requirements and scientific objectives. In report SW-846, entitled IITest
Methods for Evaluating Solid Waste,1I EPA identified the important elements of
a sampling plan for solid wastes and a statistical approach based on the
scientific objectives. The statistical design for the present study will
~ddress relevant issues such as sampling accuracy and precision and simple
random sampling, as given in SW-846.

4.1 Approach

The treated soil pile is estimated to be approximately 5 feet high
covering an area of 40 feet by 20 feet. The treated soil can be assumed to be
randomly heterogenous with regards to its chemical characteristics, allowing a
simple random sampling procedure to be adopted. Simple random sampling is a
sampling design that divides the population into units and a suitable number
of samples is randomly selected from the population.
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4.2 Selection of Grids

For this simple random sampling approach, the pile is subdivided
into square grids. The grid size selected is based on the area required to
collect the samples. The number of grids is based ?n a "rule of thumb" of 20
x N grids where N is the number of samples. The number of samples that will
be collected from the treated soil pile is N = 15. Therefore, the number of
grids required is 300, giving a grid size of 1.5 feet x 1.5 feet. The number
of grids and grid size will change accordingly if the dimensions of the
treated soil pile are different from that stated in Section 4.1.

4.3 Sampling

Random sampling will then be used to select the grids for sample
collection from the treated soil pile. The grids will be numbered
consecutively starting from the left corner of the north end of the pile.
The first 15 numbers drawn from a random number table that correspond to a
grid number will constitute the grids used to collect soil samples from the
treated soil pile. Samples will be taken at a depth of approximately 2t feet
or about mid-depth into the pile from the center of the grid. For the
analysis of volatiles, a single core sample will be used, while a composite
may be used for the analysis of available nutrients. These samples will be
numbered and labeled accordingly as described in Section 2.5.

4.4 Analysis of Data

Data from each sampling event will be composited and the means,
variances, and confidence intervals will be used to characterize the untreated
and treated pile.

5.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN

The following items are the essential elements of quality
assurance/quality control (QA/QC) for this program:
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Project Coordination. The study will be under the direction of Dr.
S. K. Ong of Battelle. Dr. Ong, the Project Leader, will be
responsible for daily activities and coordination throughout the
sampling and analysis program. Dr. Ong will also review all data
and laboratory record book entries. Dr. Ong will convey any
problems directly to the client Project Engineer, Mr. Tom Torres of
the Naval Civil Engineering Laboratory, for corrective action as
required.

Sampling Procedures. These are discussed in Sections 2.0 and 3.0.
Any variation or exceptions will be documented in laboratory record
books.

Sample Custody. All sample inventories will be entered on standard
chain-of-custody forms. All sample bottles will be secured with
chain-of-custody tape between collection time and receipt at
laboratories. Laboratories will follow standard chain-of-custody
control of samples.

Calibration. Laboratory analytical calibration will be required
according to each instrument's standard procedure and will include
linear dynamic range calibrations.

Analytical Procedures. Methods referenced for analysis will be used
as specified. Any deviations or variations will be documented.

Data Reduction and Reporting. All analytical data will be reduced
by the laboratory conducting the analysis and reported to the
Project Leader~ Data should include the complete field sample
number and assigned laboratory numbers, any observations or
problems, limits of detection for method of analysis, and
concentration per mass of sample analyzed. Standard data forms or
permanent record copies will be maintained for analytical
traceability.

Internal Quality Control Checks. One blind replicate sample per
approximately every eight samples are included to assess (1) the
homogeneity of samples and (2) reproducibility of the analytical
data.

Performance of System Audits. Audits are not anticipated for this
program unless reported data are incomplete.

Preventive Maintenance. Field and laboratory equipment will be
maintained in clean, workable condition.

Procedures to'Assess Data. All field records will be reviewed by
the Project Leader or his designee. Sample inventories, chain-of
custody forms, and sample labels will be checked by a second person
prior to shipment. Data will be reviewed for completeness by the
Proj ect Leader.
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Corrective Action. Any inadequacies or errors will be noted and
communicated to the responsible person (i.e., person signing forms
or records) for explanation as required. Any errors or corrections
must be initialed and dated after a single line-through. No errors
are to be corrected by tape erasing, white-out, or obliteration.
All entries will be legible or corrected to legible.

6.0 HEALTH AND SAFETY CONSIDERATIONS RELATED TO SAMPLING

6.1 Job Hazard Analysis

6.1.1 Primary Health Hazards

The contaminated soil from the fire fighting pit contains a variety
of organic compounds:

• Total Petroleum Hydrocarbon (TPH) up to 5,400 ppm

• Benzene up to 0.5 ppm

• Toluene up to 0.5 ppm

• Xylene up to 0.5 ppm.

The most significant of these in terms of possible health effects are TPH and
benzene.

The primary potential health hazards associated with exposure to the
chemical substances identified in detectable concentrations are provided in
Table 2. Applicable employee 8-hour permissible exposure limits and threshold
limit values (TLVs) are also indicated in Table 2 where available. The
applicable permissible exposure limits (PELs) are defined by the United States
Department of Labor, Occupational Safety and Health Administration (OSHA), in
the volume identified in the Code of Federal Regulations (CFR) , Title 29,
Labor, Section 1910.1000, .or other appropriate section.

The TLVs listed are recommended by the American Conference of
Governmental Industrial· Hygienists (ACGIH). TLVs refer to airborne
concentrations of substances and represent conditions during which it is
believed that nearly all workers may be repeatedly exposed, 8 hours per day,
day after day, for a 40-year working lifetime, without adverse effect.
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TABLE 2. PRIMARY HEALTH HAZARDS AND EXPOSURE LIMITS FOR
CHEMICAL SUBSTANCES DETECTED ON SUBJECT SITE

Federal OSHA
Exposure Limi t

(TLV-TWA) ACGIH TLV
Compound (ppm) (ppm)

Total Petroleum 300* 300*
Hydrocarbons

Benzene 1 10

" I
l..-..J

i1

~

'1
I

L..J

Toluene

Xylene

100+

100+

100

100+

Primary Health Hazard

Dizziness, drowsiness,
irritated eyes.

Irritated eyes and nose,
headache, nausea, fatigue
carcinogenic.

Irritated eyes and nose,
nausea, affects liver and
central nervous system

Irritated eyes and nose,
nausea, affects liver and
central nervous system

--.,
,

r--:
I

L-l
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LJ

" I
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LJ

* Limit based on gasoline.

+ Short-term exposure limit (STEL) for these two compounds is 150 ppm.
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Because of a wide variation in individual susceptibility, however, a small
percentage of workers may experience discomfort to chemical substances at
concentrations equal to or below TLV. A still smaller percentage of
persons may be affected more seriously from exposures at or below TLV due to
aggravation of a pre-existing condition or the development of an occupational
illness. TLVs are based on the best available information from industrial
experience, from experimental human and animal studies, and when possible from
a combination of the three sources.

The time-weighted average TLV, or TLV-TWA, represents a time
weighted average exposure for an 8-hour work day, 40-hour work week. The
majority of TLVs are expressed as TLV-TWAs. Certain substances have a "skin"
notation following the TLV which implies that the overall exposure to a
substance is enhanced by skin, mucous membrane, and/or eye exposure. Some
substances have a ceiling value designated by the letter "C." Ceiling values
should not be exceeded at any time during the work day.

~) 6.1.2 Potential Safety Hazards at Site
L.--

'1
I
I

LJ

J
'1
J
'1
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L.J
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Potential Safety Hazard

Flying particulate

Objects striking foot

Slips, trips, falls

Noise

Exposure of organic compounds
from contaminated and treated pile

Emissions from contaminated pile

Required Control Measure(s)

Goggles and/or safety glasses shall
be worn.

Boots shall have steel-reinforced
toes.

Attempts shall be made to minimize
slips, trips, and falls by providing
clear footing.

Ear plugs/ear muffs will be worn as
warranted by noise level
determinations.

Disposable gloves, coveralls, and
boot covers will be worn when
sampling the contaminated and treated
pile.

A VOC emissions action level of
50 ppm will be set. An OVA will be
available to monitor the excavated
area and the excavated pile. If the
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VOC exceeds 50 ppm above background
levels for 5 minutes, work will be
interrupted until the VOC level
returns to background concentrations.

6.1.3 Anticipated Weather Conditions

The anticipated weather conditions at Crows Landing, California,
during the proposed work time schedule is expected to include temperatures
ranging from approximately the mid 40soF to the mid 70soF, with a possibility
of light wind and rain.

6.1.4 Key Personnel and Responsibilities

• Mr. Gregory L. Headington, Senior Research Technician, has more
than 10 years of field sampling experience and will be
responsible for the sampling of soil and stack emission (VOST
protocol). Experience/training includes involvement in numerous
field sampling programs and satisfactory completion of the 40
hour Hazardous Waste Training Course plus 8-hour refresher
courses.

• Dr. Say Kee Ong, Project Leader, will be responsible for
supervision, record keeping, and chain-of-custody. His
experience includes subsurface soil sampling, soil gas sampling
and analysis, and laboratory skills in the analysis of physico
chemical properties of soils.

• Mr. William Baytos, Research Scientist, has been involved in
several major programs involving stack emission measurements for
various government agencies and industries. He has conducted
stack emissions for at least 30 different electric utility plants
and industries such as lead smelters and ammunition
manufacturers.

• Mr. Curtis Bridges, Senior Research Technician, has experience in
field sampling will be involved in stack sampling, sample
packing, and inventory management.

J 6.2 Risk Assessment Summary

~
~ The sampling will involve only minimal disturbance to the excavated
~() area, treated pile, and the stack emission of the activated carbon column. No

tJ

J
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risk to the communities at or near the site or to the environment is
anticipated as a result of the collection of the samples. The source of
exposure to the workers will be from organic vapors when emptying the sampling
device, the compositing of the samples, and filling of the sample bottles.
The total organic vapor exposure as a result of these activities is not
expected to approach the concentration limits of an 8-hour, time-weighted
average as listed in Table 2.

6.3 Personal Protective Equipment

Based upon the risk assessment that exposure to vapor concentrations
of hydrocarbons during the collection of the samples will be below the
applicable threshold limit values, Level 0 personal protective equipment shall
be worn by all persons entering the work site. The Level 0 equipment includes
the following:

• Coveralls

• Steel-toed boots

• Gloves

• Safety glasses

In addition, Level C equipment shall be available in the event that
upgrading of the protection level is required. This equipment will include
outer disposable coveralls; chemical-protective gloves and boots; and negative
pressure, NIOSH-approved cartridge respirators, in addition to Level 0
equipment. Level C personal protective equipment will be donned if unusual
odors are detected or if any irritation of the eyes, nose, or throat is
detected.

6.4 Work Practices

The workers will remain upwind of all activities that are expected
to result in the potential release of airborne conta~inants. This includes
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6.5 Decontamination

6.6 Emergency Plans

emptying the sampling device, compositing the sample, and filling the sample
bottles.

(209) 892-8781
(800) 841-2626 or
(209) 838-7093

(800) 924-8802
(415) 974-7511
(800) 342-9293
(800) 424-9300
(209) 576-6460

(415) 966-5386

(209) 837-4781
(209) 837-4781

(209) 837-4781

Del Puerto Hospital, Patterson 
Patterson Ambulance Service -

National Response Center -
EPA, Emergency Response Section 
Poison Control Center -
Chemtrec (24 hours) -
Department of Health Services, Modesto -

Safety Officer - NALF Contact
Petty Officer Whitmore

Base Security - HALF -
Fire Department - HALF -

Officer-in-Charge, HALF -

The Points-of-Contact at the NALF, Cross Landing in the event of an
emer.gency are as follows:

All disposable materials, including disposable gloves, paper towels,
etc., will be placed in appropriately marked containers (e.g., plastic bags)
and disposed of as nonhazardous waste. Sampling equipment will be
decontaminated with paper towels and by three wipe-downs with damp paper
towels at the conclusion of the sampling.

No eating, drinking, chewing of gum or tobacco, or smoking will be
permitted in the work area.

Any skin contact with contaminated or potentially contaminated
surfaces, samples, or equipment shall be avoided.

Removal of materials from protective clothing or equipment by
blowing, shaking, or any other means that could disperse contaminated
materials is prohibited.
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ERM-West. Report on Site Investigation Naval Auxiliary Landing, Field Crows
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of Navy, Western Division Naval Facilities Engineering Command. November
1988.

The emergency care medical facility nearest the subject site is Del
Puerto Hospital located at 9th and E. Streets, Patterson, California. The
police, fire department, paramedics, and ambulance may be reached via
telephone by dialing 911.

These telephone numbers shall be posted at the worksite.

(415) 244-2551
(805) 982-1658
(614) 424-5442
(614) 424-3958
(215) 430-7423
(215) 344-3445
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Mr. Steve Chao - WESTDIV/NAVFAC 
NCEL Contact, Mr. Tom Torres
Battelle Contact, Dr. Jeffrey Means

Dr. Say Kee Ong
Weston Services, Inc., Mr. Mike Cosmos
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SOIL SAMPLES DATA (TPH &BTEX AND NUTRIENTS)
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J
Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

l(tt.or.).;..i:
i~0-

Ir l:~· Enseco......
A Coming Company

Analysis No.: V-9l08008-00l/003
Date Sampled: 20-MAR-1991
Date Sample Rec'd: 2l-MAR-l99l
Project: CROW'S LANDING PROJECT #G-9860-9l0l

J
J
J
J

J
J

Enclosed with this letter is tho report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l08008-00l/003 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

JdL~J / Reviewed

J
J

_,' Approved

J The Report COYer Letter is an integral part 01 this report.
This report pertains only to the sampies investigated and does not necessarily apply to other apparently Identical or similar matenals. This report IS submitted for the exclusive
use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory's name for advertising or publicity purposes wIthout authoriZatIOn IS prohiblted
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I ) Battelle
;\ 505 King Avenue
i 1 Columbus, OR 43201
~ ATTN: Greg Headington

I

Laboratory Report

Analysis No.: V-9108008-001/003
Date Sampled: 20-MAR-l99l
Date Sample Rec'd: 2l-MAR-1991
Date Analyzed: 3-APR-l99l

27-MAR-l99l
Sample Type: SOLID

Project #G-9860-9l0lProject: Crow's Landing

TPH as Ethyl Xylenes,
Sample ID Gasoline Benzene Toluene Benzene Total

mg/kg mg/kg mg/kg mg!kg mg/kg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020

... ------------------ .----------- -._--------- ------------ ------------ ------------
Crow-l-AB ND(l) ND(O.OO5) ND(O.OO5) ND(O.OO5) ND(O.Ol5)
Crow-2-AB ND(l) ND(O.OO5) ND(O.OO5) ND(O.OO5) ND(O.Ol5)
Crow-3-AB ND(l) ND(O.OO5) ND(O.OO5) ND(O.OO5) ND(O.Ol5)
Blank ND(l) ND(O.OO5) ND(O.OO5) ND(O.OOS) ND(O.OlS)

--------------------------~;Enseco
A Coming Company

J

J
J
J
J

J

J
J
J
J

J
J
~r )

J

.J
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~ \). 2810 Bun,m A~.M~~~,:~~.~tu"CA 93003 ~{:~' ~~,
(805) 650-0546 • FAX: (805) 650-0756 ~/1 t

L.; ll-APR-9l

Battelle
505 King Avenue
Columbus, OH 43201·2693
ATTN: Mr. Greg Headington

Analysis No.: V-9l08603-00l/002
Date Sampled: 25-MAR-199l
Date Sample Rec'd: 27-MAR-199l
Project: CROW'S LANDING

Project #G9860-9l0l

'1
I
I

LJ

'1

J

J

]

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l08603-00l/002 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

J
Jr;ZZr~·

~ Reviewed

J The Report Cover Leiter is an Inlegral part of this report.
This report pertains only to the samples investigated and does not necessarily apply 10 other apparently identical or similar materials. This report is submitted for the exclusive
use of the client to whom it IS addressed. Any reproduction of this report or use of this Laboratory's name for advertising or publicity purposes without authortzaliOn is prohibited
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L -) Battelle 
. \.-/ 505 King Avenue 
" Columbus, OH 43201 , 
~ ATTN: Greg Headington 

r-, 
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L.J 
Project: Crow's Landing Project 
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I 
L.J 

TPH as 
Sample ID Gasoline 

mg/kg 
CA DHS LUFT 

----------------- .. --- .--------- .. -
Crow-9-AB 1 
Blank ND(l) 

Laboratory Report 

Analysis No.: V-9108603-001/001 
Date Sampled: 2S-MAR-199l 
Date Sample Rec'd: 27-MAR-199l 
Date Analyzed: 4-APR-1991 

2-APR-1991 
Sample Type: SOIL 

#G9860-9l0l 

Ethyl 
Benzene Toluene Benzene 
mg/kg mg/kg mg/kg 
EPA 8020 EPA 8020 EPA 8020 
------- .. ---- ------ .. ----- ----------- .. 
ND(0.005) ND(0.005) ND(0.005) 
ND(O.OOS) ND(0.005) ND(O.OOS) 

.'7 A Corning Company 

Xylenes, 
Total 
mg/kg 
EPA 8020 
-----_ .. - .. ---
0.031 
ND(O.OlS) 



Laboratory Report
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-~ A Coming Company

L
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) Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

Project: Crow's Landing

Analysis No.: V-9l08603-002/002
Date Sampled: 25-MAR-199l
Date Sample Rec'd: 27-MAR-199l
Date Analyzed: 10-APR-199l
Sample Type: SOIL

Project #G9860-9l0l

Sample ID EPA 8240

J EPA 8240

'1

J

J
J
J
~)

L...

J
J
J
J
J
J
'1

I )

J

J

Crow-9-BB
Blank

ATTACHED



?I~ Z~.~ Enseco
I -=;7 AC_,C~~",

L '\..) Enseco - CRl 'RJ./~~.".:(
2810 Bunsen Ave. Unit A. Ventura, CA 93003 ~~ (1(1J (805) 650-0546 • FAX: (805) 650-0756

J
J

22-APR-9l

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9l08803-00l/007
Date Sampled: 27-MAR-1991
Date Sample Rec'd: 29-MAR-199l
Project: CROW'S LANDING PROJECT #G9860-9l0l

J
J
J
J

J
J

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l08803-00l/007 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

J

J

.J

J

gtfkL-~pproved

J The Report Cover Letter is an integral part of this report.

This report pertains only to the sampies investigated and does not necessarily apply to other apparently idenlical or similar matenals ThiS report is submitted lor the exclusive
It~P nf thp ~Iipnt tn whnm it i~ ~rldrp.~~p.d. Anv reoroduction olthis report or use olthis Laboratory's nam~ lor advertiSing or pUblicity purposes without aulnonzatlon IS prohibited



Atypical of Gasoline. Value includes higher-boiling hydrocarbons.

Laboratory Report

Analysis No.: V-9108803-00l/007
Date Sampled: 27-MAR-199l
Date Sample Rec'd: 29-MAR-199l
Date Analyzed: 10-APR-199l

19-APR-199l
29-MAR-199l

Sample Type: SOIL
Project #G9860-9l0l

TPH as TPH as
Gasoline Gasoline EPA 8240
mg/kg mg!kg
CA DHS LUFT CA DHS LUFT EPA 8240
------------ ------------ ------------

16 *
50 *

ATTACHED
ATTACHED

4 *
21 *
17 *
ND(l) ND(l)

Project: Crow's Landing

__________________________fr~: Enseco
- A Coming Company

Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

Sample ID

Crow-19-AT
Crow-18-AU
Crow-19-CT
Crow-19-BT
Crow-12-AT
Crow-13-AT
Crow-14-AT
Blank

J

J

J
J
,J
J
J
]

( )
J

J
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By:
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-------------------------.,.~ Enseco
"'-1 Laboratory Report A Coming CompanyI _

L
. )Battelle Analysis No.: V-9108803-00l
, 505 King Avenue Date Sampled: 27 -MAR-199l

r 1 Columbus, OH 43201 Date Sample Rec'd: 29-MAR-199l
~ ATTN: Greg Headington Sample Type: SOIL

Date Prepared: 2-APR-199l
Prep Method: EPA 5030
Date Analyzed: 2-APR-199l

Project: Crow's Landing Project #G9860-9l01
Sample ID: Crow-19-AT

rp

I
L.J

Units: mg/kg
Sample Sample Blank Blank

Parameter Result RL Result RL
-------_ .. ----------- .. ---------- -------- --------- ------.- --------
Benzene ND 0.005 ND .005
Toluene 0.044 0.005 ND .005
Ethyl Benzene ND 0.005 ND .005
Xylenes, Total ND 0.015 ND .015L.J

~ --------------------------------------------------------------------------------------
~ Volatile Aromatic Hydrocarbons (EPA 8020)
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L.J

,-,
I

~

LJ

,--,
!

L.J

r-1

LJ
.-,

i
L.J

.,
I

LJ

( )
i

LJ

'1
i

LJ



JG
JG

By:
By:

Volatile Aromatic Hydrocarbons (EPA 8020)
Units: mgjkg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- .--.----
Benzene NO 0.005 ND .005
Toluene NO 0.005 NO .005
Ethyl Benzene NO 0.005 NO .005
Xylenes, Total NO 0.015 NO .015

-------------------------.. ~ Enseco
---~ Laboratory Report A Coming Company

I --------------------------------------------------------------------------------------
L )Battelle Analysis No.: V-9l08803-002

\ 505 King Avenue Date Sampled: 27 -MAR-199l
~1 Columbus, OH 43201 Date Sample Rec'd: 29-MAR-199l
~ ATTN: Greg Headington Sample Type: SOIL

Date Prepared: 2-APR-199l
Prep Method: EPA 5030
Date Analyzed: 2-APR-199l

Project: Crow's Landing Project #G9860-9l0l
Sample 10: Crow-18-AU
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By:
By:

Volatile Aromatic Hydrocarbons (EPA B020)

-------------------------''5~:Enseco
Laboratory Report -. A Commg Company

L ----------------------------------------------------------------------------.---------
l.. )Battelle Analysis No.: V-9l0BB03-005

n 505 King Avenue Date Sampled: 27-MAR-l99lJ Columbus, OH 43201 Date Sample Rec'd: 29-MAR-199l
ATTN: Greg Headington Sample Type: SOIL

Date Prepared: 29-MAR-199l
Prep Method: EPA 5030
Date Analyzed: 29-MAR-199l

Project: Crow's Landing Project #G9B60-9l0l
Sample 10: Crow-12-AT

'1
I

LJ

'1
I

L.J

'1
LJ

Units: mg/kg
Sample Sample Blank Blank

Parameter Result RL Result RL
--------.- .. --.------ .. -------.-- -------- --------- -------- --------
Benzene NO 0.005 NO .005
Toluene 0.027 0.005 NO .005
Ethyl Benzene ND 0.005 ND .005
Xylenes, Total NO 0.015 NO .015

1
L.J

~
I

LJ

'1
I

L.J

'1
I

L.J

r-,

J

J



J

JG
JG

By:
By:

Volatile Aromatic Hydrocarbons (EPA 8020)

-------------------------§tE';. nseco
A Coming Companr

11
I Laboratory Report

~, )~~~~~ii~--------------------------------~~~i~~i~-~~~~-~~9io8803~006-------------------
'1 505 King Avenue Date Sampled: 27 -MAR-1991
~ Columbus, OH 43201 Date Sample Rec'd: 29-MAR-1991

ATTN: Greg Headington Sample Type: SOIL
Date Prepared: 29-MAR-1991
Prep Method: EPA 5030
Date Analyzed: 29-MAR-199l

Project: Crow's Landing Project #G9860-9101
Sample 1D: Crow-13-AT

J
11

J
11

J

J

Units: mg/kg
Sample Sample Blank Blank

Parameter Result RL Result RL
------------------------------- .... ------ ---- .. ---- -------- --------
Benzene ND 0.005 ND .005
Toluene 0.078 0.005 ND .005
Ethyl Benzene ND 0.005 ND .005
Xylenes, Total ND 0.015 ND .015

J
J

J
J
J
J
J
J

,/ )
r -

~

J



J
3

JG
JG

Analysis No.: V-9108803-007
Date Sampled: 27-MAR-l99l
Date Sample Rec'd: 29-MAR-199l
Sample Type: SOIL
Date Prepared: 29-MAR-l99l
Prep Method: EPA 5030 By:
Date Analyzed: 29-MAR-l99l By:

#G9860-9l0lProject: Crow's Landing Project
Sample ID: Crow-14-AT

Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

I
L, ) ., Enseco
n Laboratory Report A Comzng Compdny

J

J

Units: mg/kg
Sample Sample Blank Blank

Parameter Result RL Result RL
------------------------------- -------- --.-.-- .. - -------- -- .. -----
Benzene ND 0.005 ND .005
Toluene 0.14 0.005 ND .005
Ethyl Benzene ND 0.005 ND .005
Xylenes, Total ND 0.015 ND .015

J

J
J

n ---.--.---.-----------.--.----.----.-.--.---.-----------------------------------------J Volatile Aromatic Hydrocarbons (EPA 8020)
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J
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J
r-----------------------'T'-- .'s:~ Enseco

..... A Coming Compdny

Enseco - CRL
2810 Bunsen Ave. Unit A • Ventura, CA 93003

(805) 650-0546 • FAX: (805) 650-0756

23-APR-91

I
L.J

J
Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9l09404-00l/0l5
Date Sampled: 29-MAR-199l/03-APR-199l
Date Sample Rec'd: 4-APR-199l
Project: CROW'S LANDING PROJECT #G-9860-9l0l

J

J

J

J
J

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l09404-00l/0l5 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

J_~
J ~ Reviewed

J

J

J
( )

r -

~

, '<pproved

J The Report Cover Letter is an inlegral part of Ihis report.

This report pertains only 10 the sampies investigated and does not necessarily apply to other apparently Identical or similar materials ThiS repon IS s~t:-nlttec for tne excl~s"e

use of Ihe client to whOm II is addressed Any reproduction of this report or use of this Laboratory'S name for advertising or publicity purposes without authorization IS prohlo,ted



J'

Ethyl Xylenes,
Sample ID Benzene Toluene Benzene Total Iron

mg/kg mg/kg mg/kg mg/kg mg/kg
EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 7380

--------------------- ------------ --_.-------- -----.-.---- - ... ----_.---- ---_ ... -.- ... ---
Crow-16-AU .ND(0.005) ND(O.OOS) ND(O.OOS) ND(O.OlS)
Crow-17-AT ND(0.005) 0.012 ND(0.OO5) ND(O.015)
Crow-04-AB ND(0.005) ND(O.OOS) ND(O.005) ND(O.OlS)
Crow-05-AB ND(0.005) ND(O.OOS) ND(0.005) ND(0.015)
Crow-06-AB ND(0.OO5) ND(O.OOS) ND(O.005) ND(0.015)
Crow-IO-AU ND(0.005) ND(O.OOS) ND(0.005) ND(0.015)

- Crow-IO-CD 25000
Crow-ll-AT ND(O.OOS) ND(0.005) ND(0.005) ND(O.OlS)
Crow-ll-CT 25000
Blank ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OIS) ND(l)

_________________________l~. Enseco
1 Laboratory. Report . A Coming C"mrany

L --------------------------------------------------------------------------------------

\ )Battelle Analysis No.: V-9109404-001/01S

J
505 King Avenue Date Sampled: 29-MAR-1991
Columbus, OH 43201 3-APR-1991
ATTN: Greg Headington Date Sample Rec'd: 4-APR-1991

Date Analyzed: 5-APR-1991
6-APR-1991

12-APR-1991
23-APR-1991

Sample Type: SOIL
Project: Crow's Landing Project #G-9860-9101

J
J
J
J
J
J
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J
J
J
J
J
J
J
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J
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r-l:~>' Enseco
i Laboratory Report A Coming Companr

L •• _ ••• _._. • •••• • ._. ---- • • • _

. -', )Battelle Analysis No.: V-9l09404.001/0l5 .
i) 505 King Avenue Date Sampled: 29-MAR-1991
~ Columbus, OH 43201 3·APR-1991

ATTN: Greg Headington Date Sample Rec'd: 4-APR-1991
Date Analyzed: 10-APR-1991

15-APR-1991
12-APR-1991

Sample Type: SOIL
Project: Crow's Landing Project #G-9860-9101

I

LJ

I

U

Sample 1D

Crow-16-AU
Crow-17 -AT
Crow-04-AB
Crow-05-AB
Crow-06-AB
Crow-lO-AU
Crow-10-CU

- Crow·ll-AT
Crow-ll-CT
Blank

Nitrate (N)
mg/kg
EPA 300.0

12

9.0
ND(l)

TPH as
Gasoline
mg/kg
CA DHS LUFT

36 *
25 *
ND(l)
ND(l)
ND(.l)
ND(l)

ND(l)

ND(l)

~~AtYPiCal of Gasoline. Value includes higher-boiling hydrocarbons.
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Laboratory Report

) Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

L:

:1

J

J
J
J
i .

J
,

J
J

--------------------------~~. Enseco
~.. A Camin~ Campan\'

Analysis No.: V-9l09404-003/0l5
Date Sampled: 29-MAR-199l

3-APR-199l
Date Sample Rec'd: 4-APR-l99l
Date Analyzed: 17-APR-1991

l6-APR-1991
10-APR-1991
l2-APR-199l

Sample Type: SOIL
Project: Crow's Landing Project #G-9860-9l0l

Phosphorus-
Sample 10 Potassium Moisture Sulfate Total (P) EPA 8240

mg/kg % mg/kg mg/kg
EPA 7610 % MOISTURE EPA 300.0 EPA 365.1 EPA 8240

---------------.---- .. ----------_ .. -- .. --.---- .. - --.---- .. __ .. - ------------ --- .. -.-----
Crow-l7-BT ATTACHED
Crow-04-BB ATTACHED
Crow-05-BB ATTACHED
Crow-06-BB ATTACHED
Crow-IO-BD ATTACHED
Crow-10-CD 420 15 120 ND(0.25)
Crow-ll-BT ATTACHED
Crow-ll-CT 360 12 100 1.1
Blank ND(l) NDO ND(lO) ND(0.25)

L-J
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J~~~~~~~~~~~~~~~~\~/~~.Emem
"1 ") A ComIng Company

~\! ) Enseco - CRL
2810 Bunsen Ave. Unit A • Ventura, CA 93003J (805) 650-0546 • FAX: (805) 650-0756

23-APR-91

J

J
Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9109519-001/004
Date Sampled: 5-APR-1991
Date Sample Rec'd: 6-APR-1991
Project: CROW'S LANDING PROJECT #G-9860-9101

J

J
J

J

J

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the sample from ANALYSIS NO: V-9l09519-00l/004 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

_Solid samples are reported on "as received" basis.

J_~J /' Reviewed

J
J
J

(

5i. ',-) /.-
,. J_'-:t~''-'-4-f...J,,\..... _

. Approved

J The Report Cover Letter is an integral part 01 this report.
This report pertains only to the sampies investigated and does not necessarily apply to other apparently identical or similar materials This report IS sucmll:ed for the exclusive
use of the client to whom it is addressed. Any reproduction 01 this report or use of this Laboratorys name for advertiSing or publiCity purposes without authorlza:ion !S Noh:blted



---------------------------------------------------------------.----------------------
Laboratory Report

Analysis No.: V-9l095l9-00l/004
Date Sampled: S-APR-1991
Date Sample Rec'd: 6-APR-199l
Date Analyzed: l2-APR-l99l

l6-APR-1991
17-APR-l99l
l8-APR-l99l

Sample Type: SOIL
Project #G-9860-9l0lProject: Crow's Landing

--------------------------{.s:;' Enseco
..,. A Commb Company

TPH as Ethyl Xylenes,
Sample ID Gasoline Benzene Toluene Benzene Total

mg/kg mg/kg mg/kg mg/kg mg/kg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020

--.------------------ .----------- ------------ ----.---- ... _- ------------ -------_ .... _--
Crow-7-AB ND(l) ND(O.OOS) ND(0.005) ND(0.005) ND(0.015)
Crow-20-AU 24 * ND(O.OOS) ND(O.005) ND(0.OO5) ND(O.Ol5)
Crow-21-AT ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
Blank ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)

Atypical of Gasoline. Chromatogram indicates a hydrocarbon pattern similar to
a petroleum naphtha such as Paint Thinner.

J
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) Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg HeadingtonJ
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J
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Laboratory Report
-------------------------~.~Enseco

~ - A ComIng Company

L ) Battelle
\ 505 King Avenue
~ Columbus, OH 43201LJ ATTN: Greg Headington

Project: Crow's Landing Project

Analysis No.: V-9l09519-002/002
Date Sampled: 5-APR-199l
Date Sample Rec'd: 6-APR-1991
Date Analyzed: 22-APR-l99l
Sample Type: SOIL

#G-9860-9l0l

Sample ID EPA 8240

EPA 8240

Crow-7-BB ATTACHED
Blank,
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Enseco - CRL
2810 Bunsen Ave. Unit A· Ventura, CA 93003

(805) 650-0546 • FAX: (805) 650-0756

~ I
~-------------------~t9"'--- ... ::-
~I)
'1
LJ

29-APR-9l

Enseco
A Commg Company

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9110l04-00l/002 sho~m above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

:'1
.~

.,
J
.,
J

J

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9l10l04-001/002
Date Sampled: 10-APR-1991
Date Sample Rec'd: ll-APR-199l
Project: CROW'S LANDING - G-9860-9l0l

l
LJ

J
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'J
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I,
LJ
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I
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i ./

J
'r"l
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Note that ND means not detected at the.reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

-Solid samples are reported on "as received" basis.

~?L~_"aet? _
~?:::::. Reviewed

.The Report Cover Let1er is an integral part 01 this report.
This report pertains only to the sampies investigated and does not necessarily apply to other apparently Identical or similar matenals. This report IS suo~l:ted for the exci~sive

, , --_._~ .. -,,-- _. '~i. _MM' M "eo "' Ihie I .hnr.'nrv'c Mme lor advertisIOo or publicity purposes without aU:norizat,on IS prohibited



Project: Crow's Landing - G-9860-910l

L )Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

Laboratory Report

J
'1

I

---------------------------;,.~~ Enseco
.... A Commg Company

Analysis No.: V-91l0l04-00l/002
Date Sampled: lO-APR-l99l
Date Sample Rec'd: ll-APR-l99l
Date Analyzed: 24-APR-1991

l8-APR-l99l
Sample Type: SOIL

Sample ID

;-,

J

J
J
~)

J

J
J
J
J

Crow-26-AU
Crow-26-AT
Blank

Atypical of Gasoline.

TPH as Ethyl Xylenes,
Gasoline Benzene Toluene Benzene Total
mg/kg mg/kg mg/kg mg/kg mg/kg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020
---._------- .----------- ------------ ------------ ------------
97 * ND(O.l) 0.10 0.80 0.49
4 ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)

Value includes higher-boiling hydrocarbons.



J

Project: Crows Landing

--------------------------~:·Ense(o
) Laboratory Report - A Coming Company

L\ )~~~~~ii~--------------------------------~~~i~~i~-~~~~-~:;iii60;:ooiioo;---------------

J
505 King Avenue Date Sampled: 2S-APR-1991
Columbus, OH 43201 Date Sample Rec'd: 26-APR-1991
ATTN: Greg Headington Date Analyzed: 29-APR-1991

27-APR-1991
26-APR-1991
28-APR-1991

Sample Type: SOILJ
.. ,-

J
rt Sample ID

~

1 Crow-30-AT
LJ Crow-3l-AT

Crow-32-AT
Crow-33-AT

J' Crow- 34-AT
Crow-35-AT
Crow-36-ATJ -Blank

TPH as Ethyl Xy1enes,
Gasoline Benzene Toluene Benzene Total
mgjkg mg/kg mgjkg mg/kg mg/kg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020
------------ -.---------- ------------ ----------.- -------._.--
ND(l) ND(0.005) 0.006 ND(0.005) ND(0.015)
ND(l) ND(O.OOS) 0.013 ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
2 ND(O.OOS) 0.007 ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) 0.008 ND(O.OOS) ND(O.OlS)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
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J
I
~------------------------ !~., EnsecoI A Coming Company

L " ) Enseco - CRL
2810 Bunsen Ave. Unit A • Ventura, CA 93003J (805) 650-0546 • FAX: (805)650-0756

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from AlIALYSIS NO: V-9l1l607-00l/007 shown above.

J
J
J
J

2·MAY-91

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Gregg Headington

AMENDED REPORT

Analysis No.: V-91ll607-00l/007
Date Sampled: 25-APR-199l
Date Sample Rec'd: 16-APR-l99l
Project: CROWS LANDING

J

J

J

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

-Solid samples are reported on "as received" basis.

J

J
J

J

J The Report Cover Letter is an integral part of this report.
ThiS report pertains only to the sampies investigated and does not necessarily apply to other apparently idenllcal or similar materials ThiS report IS submitted for the exclusiVe

- - - •• -. -,,--. '- ... - -~ " ,- _~~M"_~ ,-" Mn",.<, ,.tinn nl If,;. r"nnrl nr II." 1" th,. I ;;lhnr::ltnrv'~ n::lrn" for adverttsina or publicltv purooses wltnoul authorization IS prohibited



Laboratory Report

J
l
-------------------------·~.Enseco

_... A Coming Company

Analysis No.: V-9111607-001/007
Date Sampled: 2S-APR-l99l
Date Sample Rec'd: 26-APR-1991
Date Analyzed: 29-APR-199l

27 -APR-1991
26-APR-1991
28-APR-1991

Sample Type: SOIL

TPH as Ethyl Xylenes,
Gasoline Benzene Toluene Benzene Total
mg/kg mg!kg mg!kg mg/kg mg/kg
CA DHS LUFT EPA 8020 .EPA 8020 EPA 8020 EPA 8020
--------.--- ------------ .-.--------- ------------ -.----------
ND(l) ND(O.005) 0.006 ND(0.OO5) ND(O.015)
ND(l) ND(O.OOS) 0.013 ND(O.OOS) ND(0.015)
1 ND(O.OOS) ND(O.OO5) ND(O.OO5) ND(0.Ol5)
ND(l) ND(O.OO5) ND(O.OO5) ND(O.OO5) ND(O.Ol5)
ND(l) ND(0.005) ND(O.OOS) ND(0.005) ND(0.015)
5 ND(0.005) 0.007 ND(O.OOS) ND(0.Ol5)
ND(l) ND(0.005) 0.008 ND(O.OOS) ND(0.015)
ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.015)

Project: Crows Landing

Sample ID

Crow-30-AT
Crow-31-AT
Crow-32-AT
Crow-33-AT
Crow-34-AT
Crow-35-AT
Crow-36-AT

- Blank

L

__ ~ )Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg HeadingtonJ
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--I~---------------------+-I--- .:~ Enseco

A Coming Company

)
Enseco - CRL

- ~ 2810 Bunsen Ave. Unit A • Ventura, CA 93003J (805) 650-0546 • FAX: (805) 650-0756

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l099ll-00l/006 shown above.

J
J
J
J

2-MAY-9l

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9l099ll-00l/006
Date Sampled: 8-APR-l99l
Date Sample Rec'd: 9-APR-l99l
Project: CROWS LANDING G-9860-9101

J
J

J
J

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

-Solid samples are reported on "as received" basis.

J
1
LJ

J
J

J

~-

J The Report Cover Leller is an Integral part 01 this report.

This report pertains only to the sam pies investigated and does not necessarily apply to other apparently identical or Similar materials ThiS report is submitted for :he exclusive
' .. ~ ~f ....0 ~I;M"I'\ w'"'''' it i••rlrl",..pti Anv reoroduction of this report or use 01 this Laboratory's name lor advertising or publiCity purposes Without authorization IS prohlMe:



Laboratory Report
-------------------------I,~Enseco

A Coming Company

Project: Crow Landing G-9860-9101

L . )Battelle
i 505 King Avenue

'1 Columbus I OH 43201
~ ATTN: Greg Headington

Analysis No.: V-910991l-001j006
Date Sampled: 8-APR-l99l
Date Sample Rec'd: 9-APR-l99l
Date Analyzed: l6-APR-l99l

l2-APR-l99l
Sample Type: SOIL

J
r-1

J

J
L.)

.-,
I

LJ

1
L1

J

Sample ID

Crow-22-AU
Crow-22-CU
Crow-23-AT
Crow-23-CT
Blank

Nitrate (N)
mgjkg
EPA 300.0

2.3

7.2
ND(l. 0)

TPH as
Gasoline
mgjkg
CA DHS LUFT

ND(l)

ND(l)

ND(l)



Analysis No.: V-9l099ll-00l/006
Date Sampled: 8-APR-l99l
Date Sample Rec'd: 9-APR-l99l
Date Analyzed: l6-APR-l99l

23-APR-l99l
Sample Type: SOIL

Laboratory Report

Project: Crow Landing G-9860-9l0l

Ethyl Xylenes,
Sample 1D Benzene Toluene Benzene Total Iron

mg/kg mg/kg mg/kg mg/kg mg/kg
EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 7380

--------------------- ------------ ------------ ------------ ------------ ------------
Crow-22-AU ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
Crow-22-CU 20000
Crow-23-AT ND(O.OOS) ND(0.005) ND(O.OOS) ND(0.015)
Crow-23-CT 20000
Blank ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS) ND(l)

--------------------------~·Enseco
A Coming Company

1, '

~ ( ~;Battel1e
~ ~SOS King Avenue

J Columbus, OH 43201
ATTN: Greg Headington

J
J
J
J
J
J

J

]
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GoE___________________________ o~o~ nseco

1 Laboratory Report _. A Coming Compan\'
L ,; ) ... • •• _

\ Battelle Analysis No.: V-9l099ll-002/006

J 505 King Avenue Date Sampled: 8-APR-l99l
Columbus, OH 43201 Date Sample Rec'd: 9-APR-199l
ATTN: Greg Headington Date Analyzed: l-MAY-l991

17 -APR-1991

J 16-APR-1991
12-APR-1991
29-APR-1991

J
Sample Type: SOIL

Project: Crow Landing G-9860-9101
------------ .. _-------------------------------.----------------------------------------

J
J
J

J

]

Sample ID

Crow-22-BU
Crow-22-CU
Crow-23-BT
Crow-23-CT
Blank

Phosphorus-
Potassium Moisture Sulfate Total (P) EPA 8240
mg/kg % mg/kg mg/kg
EPA 7610 % MOISTURE EPA 300.0 EPA 365.1 EPA 8240
------------ ------------ ------------ ------------ ------------

ATTACHED
74 12 100 84

ATTACHED
160 10 220 89
ND(l) NDO ND(lO) ND(0.25)
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11'""'--------------------------- ---
L" ) Enseco - CRL
r-1 2810 Bunsen Ave. Unit A • Ventura, CA 93003

I (805) 650-0546 • FAX: (80S) 650-0756
L.J

Enseco
A Coming Company

PI

J
16-MAY-91

., Battelle
I 505 King Avenue

LJ Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9lll503-00l/008
Date Sampled: 22/24-APR-l99l
Date Sample Rec'd: 25-APR-l99l
Project: CROW'S LANDING - G-9860-9l0l

t-,

J

1
LJ

1
LJ

i

U

r")
i

LJ

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9lll503-00l/008 shown above.

The samples were received by CRL in a chilled state. intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

" !
l-J

r,
l.J

y7~wed Approved

!
J The Report Cover Letter is an Integral part 01 this report.

This report pertains only to the sampies investigated and does not necessarily apply to other apparently identical or Similar materials, This report IS submitted for the exclusive
use of the client to whom it is addressed, Any reproduction 01 this report or use of this Laboratorys name for advertising or publicity purposes without authOrization IS prOhibited



Laboratory Report

J
-----------------------------------~Enseco

A Comin£ Company

Analysis No.: V-9111503·001j008
Date Sampled: 22-APR-l99l

24-APR-1991
Date Sample Rec'd: 25-APR-199l
Date Analyzed: 29-APR-l99l

3-MAY-l99l
Sample Type: SOIL

Project: Crow's Landing - G-9860-9l0l

TPH as
Sample ID Nitrate (N) Gasoline

mg/kg mg/kg
EPA 300.0 CA DHS LUFT

--------------------. ------------ ------------
Crow-24-AU ND(l)
Crow-24-CU 3.5
Crow-25-AT ND(l)
Crow-25-CT 0.97
Crow-28-AU ND(l)
Crow-29-AT ND(l)
Blank ND(0.5) ND(l)

L'

) Battelle
505 Ring Avenue
Columbus, OH 43201
ATTN: Greg Headington
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---------------------------~ Enseco- A Coming Company

Project: Crow's Landing - G-9860-9101

J
,.,
J

r,

J

J

J
J
'1
~

J

Sample ID

Crow-24-AU
Crow-24-CU
Crow-2S-AT
Crow-2S-CT
Crow-28-AU
Crow-29-AT
Blank

Ethyl Xylenes,
Benzene Toluene Benzene Total Iron
mg!kg mg/kg mg/kg mg/kg mg/kg
EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 7380
------------ ------------ ------------ -.---------- ------------
ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)

22000
"ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)

22000
ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)
ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS) ND(l)



Analysis No.: V-9lll503-002/009
Date Sampled; 22-APR-1991

24-APR-1991
Date Sample Rec'd: 25-APR-1991
Date Analyzed: 13-MAY-199l

6-MAY-1991
l-MAY-1991
3-MAY-1991
9-MAY-1991

Sample Type: SOIL

Laboratory Report

Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

Project: Crow's Landing - G-9860-9l01

~E-----------------------------.~nseco
A Coming Company

J
J-

"l)

J

Jl.

J
J
J
J

J

Phosphorus-
Sample ID Potassium Moisture Sulfate Total (P) EPA 8240

mg/kg , mg/kg mg/kg
EPA 7610 % MOISTURE EPA 300.0 EPA 365.1 EPA 8240

--------------------- ------------ ------------ ------------ ------------ ------------
Crow-24-BU ATTACHED
Crow-24-CU 1600 12 250 37
Crow-25-BT I ATTACHED
Crow-25-CT 1500 7.4 250 12
Crow-29-BT ATTACHED
Blank ND(l) NDO ND(10) ND(0.25)

J
J
J
J

J

J
~/' )
J

]



J
Jlr----------e-e--

, ) Enseco - CRL
r- 1 2810 Bunsen Ave. Unit A. Ventura, CA 93003J (805) 650-0546· FAX: (805) 650-0756

16-MAY-91

Enseco
A Coming Company

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9111703-00l/004 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

J

J
J

Battelle
505 King Avenue
Columbus, OR 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9111703-001/004
Date Sampled: 26-APR-199l
Date Sample Rec'd: 27-APR-1991
Project: CROW'S LANDING PROJECT 1.0.

PROJECT 1.0. #G-9860-9101

J

J

J

Note that NO means not detected at the reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.
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~ Reviewed Approved

J The Report Cover Letter Is an integral part of this report.
TnlS report pertains only to the sampies investigated and does not necessarily apply to other apparently identical or Similar materials This report is submilted for the exclUSive
use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory'S name tor advertising or publiCity purposes Without authOrization IS prOhibited



]

Laboratory Report

Analysis No.: V-9111703-001j004
Date Sampled: 26-APR-1991
Date Sample Rec'd: 27-APR-l99l
Date Analyzed: 29-APR-1991
Sample Type: SOIL

Project I.D. #G-9860-9101

TPH as Ethyl Xylenes,
Sample ID Gasoline Benzene Toluene Benzene Total

mg/kg mg/kg mg/kg mgjkg mgjkg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020

----.----.--.-------- ------------ .-_.---_._-- --.----_.-.- ------------ .-----------
Crow-8-AB ND(l) ND(0.005) 0.006 ND(O.OOS) ND(O.OlS)
Crow-8.1-AB ND(l) ND(0.005) ND(0.005) ND(0.005) ND(0.015)
Crow-8.2-AB 1 ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(0.015)
Blank ND(l) ND(0.005) ND(0.005) ND(O.OOS) ND(O.OlS)

Project: Crow's Landing

Battelle
505 King Avenue
Columbus, OH 43201
ATTN: Greg Headington

------------------------~Enseco-..
A Coming Companyl
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J
J
J
J
J
J

J



EPA 8240

ATTACHED

EPA 8240

Crow-8-BB
Blank

Sample ID

J
------------------------~ Enseco1 Laboratory Report A Comlng Company

L ! ) B~~~~ii~---·------------·------------·--~~~i~~i~-~~~~-~~9iii;03~002io02---------------

505 King Avenue Date Sampled: 26-APR-l99l
Columbus, OH 43201 Date Sample Rec'd: 27-APR-l991
ATTN: Greg Headington Date Analyzed: lS-MAY-l99l

Sample Type: SOIL
Project: Crow's Landing Project 1.0. #G-9860-9l0l
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~l,I~)----------I--+-p..,......-
Enseco - CRL

r- , 2810 Bunsen Ave. Unit A. Ventura. CA 93003
(805) 650-0546 • FAX: (805) 650-0756

23·MAY-91

Enseco
A Coming Company

r,
I

LJ

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9ll3406-00l/004
Date Sampled: l3-MAY·l99l
Date Sample Rec'd: l4-MAY-l99l
Project: CROW'S LANDING

PROJECT #G-9860-9l0l

,
LJ

I
L.J

~-.

J

Enclosed with this letter is the report on the chemical, biolugical and/or physical
analyses on the samples from ANALYSIS NO: V-9ll3406-00l/004 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the.reporting limit (RL) expressed. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

r-.
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LJ
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iw

/7 Reviewed
~/1. '/ L

=1-P .".~~-d;roved

] The Report Cover Leiter II In Inlegrll Plrt ollhis report.
This report pertains only to the sampies investigated and does not necessarily apply to other apparently Identical or similar materials This report is submitted for the exclusive
~se of t'1e client to whom it is addressed. Any reproduction of this reDort Dr use of this Laboratory'S name for aCver1lsm9 or publicity purposes without authorizatIOn IS prohibited



]

TPH as Ethyl Xy1enes,
Sample ID Gasoline Benzene Toluene Benzene Total

mg/kg mg/kg mgjkg mg/kg mgjkg
CA DHS LUFT EPA 8020 EPA 8020 EPA 8020 EPA 8020

--------------------- -.----.----- --- .. --. __ .-- ------.----. ------------ ---.-_.-----
Crow-37-AT ND(l) ND(0.005) 0.005 ND(O.OOS) ND(O.OlS)
Crow-38-AT 1 ND(O.OOS) 0.011 ND(O.OOS) ND(O.OlS)
Crow-39-AT 16 * ND(O.OOS) 0.060 ND(O.OOS) 0.020
Crow-40-AT '5 ND(O.OOS) 0.037 ND(O.OOS) ND(0.01S)
Blank ND(l) ND(O.OOS) ND(O.OOS) ND(O.OOS) ND(O.OlS)

l
-------------------------------~·Enseco-='Labora tory Report A Coming Company

-: )B;~~~ii~--------------------------------~~;i;;i;-~~~~-~:9ii3406:0oiio04---------------
-) 505 King Avenue Date Sampled: l3-MAY-l99l
~ Columbus, OR 43201 Date Sample Rec'd: 14-MAY-199l

ATTN: Greg Headington Date Analyzed: l7-MAY-199l
20-MAY-l991
21-MAY -1991

Sample Type: SOIL
Project: Crow's Landing Project #G-9860-9l0l

]

]

]
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J

] Atypical of Gasoline. Value includes higher-boiling hydrocarbons.
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APPENDIX E

SOIL SAMPLES DATA (PURGEABLE ORGANICS)



Enseco
A Coming Company

Enseco - CRL
7440 Lincoln Way· Garden Grove, CA 92641

(714) 898-6370. (213) 598-0458 • (BOO) LAB·1·CRL
FAX: (714) 891-5917

F-

l ff------------------- /~:~
j I)

]

]

] April 13, 1991

The samples were received by CRL in a chilled state, intact and with. the chain-of-custody
record attached.

Enclosed with this letter is the report on the chemical and physical analyses on the
samples from ANALYSIS NO: G-9109504-007/008 shown above.

Note that NO means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

]

]

]

]

ENSECO CRL VENTURA
2810 BUNSEN AVE., UHIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analy.i. No.: G-9109504-001/008
Date Sampled: 29-MAR/3-APR-1991
Date Sample Rec'd: S-APR-1991
Project: (V-9109404) BATELLE/CROW'S LANDING

Solid samples are reported on "as received" basis.
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]
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]

]

]
The Report Cover Letter is an integral part 01 this report.

ThiS report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar matenals ThiS report is sub'T111ted for the exclusive
, • • ~.' _ •••• ~,•• w , I M~Q 1M .nv.. rti.inn or nubllcitv DurDoses without authorization IS prOhlbitec



--------------------------------------------------------------------------------------

# Analyte associated with sample processing and analysis in the lab environment.
An acceptable method blank must contain less than five times the reporting
limit of this analyte for this method.

#

PN

Laboratory Report

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 50 NO 10
Bromomethane NO 50 NO 10
Vinyl Chloride ND 50 NO 10
Chloroethane NO 50 NO 10
Methylene Chloride 130 25 5.1 5
Acetone 800 50 NO 10
Carbon Disulfide NO 25 NO 5
Trichlorofluoromethane NO 25 NO 5
1,1-Dichloroethene ND 25 NO 5
1,1-Dichloroethane ND 25 NO 5
Total 1,2-Dichloroethene NO 25 NO 5
Chloroform NO 25 NO 5
1,2-Dichloroethane ND 25 NO 5
2-Butanone 310 50 NO 10
1,1,1-Trichloroethane NO 25 NO 5
Carbon Tetrachloride ND 25 NO 5
Vinyl Acetate NO 50 ND 10
Bromodichloromethane NO 25 NO 5
1,2-0ichloropropane NO 25 NO 5
cis-1,3-0ichloropropene NO 25 NO 5
Trichloroethene ND 25 NO 5
Oibromochloromethane NO 25 ND 5
1,1,2-Trichloroethane NO 25 NO 5
Benzene NO 25 NO 5
trans-1,3-0ichloropropene NO 25 NO 5
2-Chloroethylvinyl ether NO 50 NO 10
Bromoform NO 25 NO 5
4-Methyl-2-pentanone NO 50 NO 10
2-Hexanone NO 50 NO 10
Tetrachloroethene NO 25 NO 5
1,1,2,2-Tetrachloroethane NO 25 NO 5
Toluene NO 25 NO 5
Chlorobenzene NO 25 NO 5
Ethylbenzene NO 25 NO 5

ENSECO CRt VENTURA Analysis No.: G-9109504-001
2810 BUNSEN AVENUE, UNIT A Date Sampled: 29-MAR-1991
VENTURA, CA 93003 Date Sample Rec'd: 5-APR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Date Prepared: 9-APR-1991
Prep Method: EPA 5030 By: JC
Date Analyzed: 9-APR-1991 By: JC

Project: (V-9109404) BATBLLB/CROW'S LANDING
Sample ID: (V-9109404-00J) CROW-17-BT

---------------------------~,Enseco
- A Cornmg Company
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--------------------------------------------------------------------------------------

Purgeable Organics, EPA 8240

NO 5
NO S

Blank Blank
Result RL

25
2S

Sample
RL

Laboratory Report

Sample
Parameter Result

Styrene NO
Xylenes, Total NO

Units: ug/kg

ENSECO CRL VENTURA Analy.i. No.: G-9109S04-00l
2810 BUNSBN AVENUE, UNIT A Date Sampled: 29-KAR-199l
VENTURA, CA 93003 Date sample Rec'd: 5-APR-l991
ATTN: HR. LEO RAAB Sample Type: SOLID

Date Prepared: 9-APR-1991
Prep Method: BPA 5030 By: JC
Date Analyzedi 9-APR-199l By: JC

Project: (V-9l09404) BATBLLE/CROW'S LANDING
Sample 10: (V-9l09404-003) CROW-l7-BT
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---------------------------~/Enseco

A Coming Company
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Project: (V-9109404) BATELLE!CROW'S LANDING

70-135

69-138
60-137

97

100
98

Analysis No.: G-9109504-001
Date Sampled: 29-HAR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organics, EPA 8240 Surrogate Summary

Parameter (Method)Date

9-APR-1991 1,2 DICHLOROETHANE-D4
(EPA 8240)

9-APR-1991 TOLUENE-D8 (EPA 8240)
·9-APR-1991 BROMOFLOOROBENZENE (EPA

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO nAB

----------------------------~Enseco
- A Comlllg Company
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--------------------------------------------------------------------------------------

JC
JC

Analysis No.: G-9109504-002
Date Sampled: 3-APR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID
Date Prepared: 8-APR-1991
Prep Method: EPA 5030 By:
Date Analyzed: 8-APR-1991 By:

LANDING

Laboratory Report

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-0ichloroethene NO 5 NO 5
1,1-0ichloroethane NO 5 NO 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1,1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-l,3-Dichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1, 1, 2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
T~trachloroethene NO 5 NO 5
llli 2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 ND 5
Xylenes, Total NO 5 NO 5

Project: (V-9109404) BATELLE/CROW'S
Sample ID: (V-9109404-005) CROW-04-BB

ENSECO CRL VENTURA
·2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

---------------------------~ Enseco
A Coming C,mpany
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--------------------------------------------------------------------------------------

Project: (V-9109404) BATELLE/CROW'S LANDING

Acceptable
Range

Analyeie No.: G-9109504-002
Date Sampled: 3-APR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Percent
Recovery

Laboratory Report

Purgeable Organics, EPA 8240 Surrogate Summary

Parameter (Method)Date

ENSECO CRL VENTURA
2810 BUNSEN AVBNUB, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

--------------------------~. Enseco
A Coming Company

J

r-,

J
8-APR-1991 1,2 DICHLOROETHANE-D4

(BPA 8240)
8-APR-1991 TOLUENB-D8 (EPA 8240)
8-APR-1991 BROKOFLUOROBBNZBNB (BPA

8240)

96

110
99

70-135

69-138
60-137
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--------------------------------------------------------------------------------------

JC
JC

Analyai. No.: G-9109504-003
Date Sampled: 29-HAR-1991
Date Sample Rec'd: 5-APR-199l
Sample Type: SOLID
Date Prepared: 8-APR-199l
Prep Method: EPA 5030 By:
Date Analyzed: 8-APR-1991 By:

LARDING

Laboratory Report

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride 5.2 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 No 5
Trich1orofluoromethane NO 5 NO 5
l,l-Dichloroethene NO 5 NO 5
l,l-Dichloroethane NO 5 NO 5
Total 1,2-Dichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-Dich1oroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, 1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-Dichloropropane NO 5 NO 5
cis-l,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-Dichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
styrene NO 5 NO 5
Xy1enes, Total NO 5 NO 5

Project: (V-9109404) BATBLLE/CROW'S
Sample 10: (V-9109404-007) CROW-05-BB

ENSECO CRL VEN'l'tJRA
2810 BUNSEN AVEHUB, UNIT A
VENTURA, CA 93003
ATTN: KR. LEO RAAB

--------------------------~. Enseco
- A Coming Company
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J

·~ Enseco
A Commg Company

Enseco - CRl
2810 Bunsen Ave. Unit A • Ventura, CA 93003

(805) 650-0546 • FAX: (805) 650-0756

30-APR-9l

Enclosed with this letter is the report on the chemical, biological and/or physical
analyses on the samples from ANALYSIS NO: V-9l11607-001/007 shown above.

The samples were received by CRL in a chilled state, intact and with the chain-of
custody record attached.

Note that ND means not detected at the reporting limit (RL) expresse9. The detection
limit is the reporting limit raised to reflect the dilution factor of the sample.

J
J.
J

Battelle
505 King Avenue
Columbus, OH 43201-2693
ATTN: Mr. Greg Headington

Analysis No.: V-9111607-001/007
Date Sampled: 25-APR-199l
Date Sample Rec'd: 26-APR-1991
Project: CROWS LANDING

J
r-- -

\
L..J

J
J

Solid samples are reported on "as received" basis.
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- ?-~r-:--;d-----

J The Report Cover Letter is an integral part 01 this report.
This report pertains only to the sampies investigated and does not necessarily apply to other apparently Identical or similar matenals. This report IS submitted for the exclusive
'!,P ')f thp C!lentto whom it is addressed Any reproduction of this report or use of this Laboratory's name for advertising or publiCity purposes without authorizat,on is prohibited



--------------------------------------------------------------------------------------

Project: (V-9109404) BATELLE!CROW'S LANDING

70-135

69-138
60-137

113
103

102

Analysis No.: G-9109504-003
Date Sampled: 29-HAR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organic., EPA 8240 Surrogate Summary

Parameter (Method)Date

8-APR-1991 1,2 DICHLOROETHANE-D4
(EPA 8240)

8-APR-1991 TOLUENE-D8 (BPA 8240)
8-APR-1991 BROHOPLUOROBBNZBNE (EPA

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

-------------------------~ Enseco
A Comm!', Company
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Laboratory Report
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----------------------------Ir~Enseco
A Comtn/; Company

--------------------------------------------------------------------------------------
ENSECO CRL VENTURA Analysie NO.t 0-9109504-004
2810 BUNSEN AVENUE, UNIT A Date Sampled: 29-MAR-1991
VENTURA, CA 93003 Date Sample Rec'd: 5-APR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Date Prepared: 8-APR-1991
Prep Method: BPA 5030 By: JC
Date Analyzed: 8-APR-1991 By: JC

Project: (V-9109404) BATELLB!CROW'S LANDING
Sample ID: (V-9109404-009) CROW-06-BB

Purgeable Organics, EPA 8240
Units: ug!kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane ND 5 NO 5
1,1-Dich1oroethene ND 5 NO 5
1,1-Dichloroethane NO 5 NO 5
Total 1,2-Dichloroethene ND 5 NO 5
Chloroform ND 5 NO 5
1,2-Dichloroethane ND 5 NO 5
2-Butanone NO 10 ND 10
l,l,l-Trichloroethane NO 5 NO 5
Carbon Tetrachloride ND 5 NO 5
Vinyl Acetate ND 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-Dichloropropane ND 5 NO 5
cis-1,3-Dichloropropene ND 5 NO 5
Trichloroethene ND 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane ND 5 NO 5
Benzene ND 5 ND 5
trans-1,3-Dichloropropene ND 5 ND 5
2-Chloroethylvinyl ether ND 10 ND 10
Bromoform ND 5 ND 5
4-Hethyl-2-pentanone NO 10 ND 10
2-Hexanone NO 10 ND 10
Tetrachloroethene ND 5 ND 5
1,1,2,2-Tetrachloroethane ND 5 ND 5
Toluene 6.2 5 ND 5
Chlorobenzene ND 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene ND 5 NO 5
Xylenes, Total ND 5 NO 5



--------------------------------------------------------------------------------------

Project: (V-9109404) BATBLLE/CROW'S LANDING

Analyais No.: 0-9109504-004
Date Sampled: 29-HAR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Laboratory Report

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

-------------------------------------~·Enseco
A Commg Company
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Purgeab1e Organics, EPA 8240 Surrogate suumary

8-APR-1991 1,2 DICBLOROETHANE-D4
(EPA 8240)

8-APR-1991 TOLUENE-D8 (EPA 8240)
8-APR-1991 BROKOFLUOROBENZENE (EPA

8240)

Percent Acceptable
Recovery Range
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Date Parameter (Method)
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Laboratory Report
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--------------------------------------------------------------------------------------
ENSECO CRL VENTURA AnaIy.i. Ho.: G-9109504-005
2810 BUNSEN AVENUE, UNIT A Date Sampled: 29-MAR-1991
VENTURA, CA 93003 Date Sample Rec'd: 5-APR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Date Prepared: 8-APR-1991
Prep Method: BPA 5030 By: JC
Date Analyzed: 8-APR-1991 By: JC

Project: (V-9109404) BATELLB/CROW'S LANDING
Sample ID: (V-9l09404-0l1) CROW-10-BU

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10,
Chloroethane NO 10 NO 10·
Methylene Chloride 5.6 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 ND 5
Trichlorofluoromethane NO 5 NO 5
1,1-Oichloroethene NO 5 NO 5
1,1-Dichloroethane NO 5 NO 5
Total 1,2-Dichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-Dichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
l,l,l-Trichloroethane NO 5 ND 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 ND 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-l,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-0ichloropropene NO 5 ND 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform ND 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone ND 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrach1oroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene ND 5 ND 5
Ethylbenzene NO 5 ND 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5



--------------------------------------------------------------------------------------
Analysis No.: G-9109504-005
Date Sampled: 29-HAR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Laboratory Report

ENSECO CRL VENTURA
2810 BUNSEN AVENUB, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

--------------------------~ Enseco
A Coming Company

J

project: (V-9109404) BATBLLE/CROW'S LANDING

J
J
J

Purgeab1e Organics, BPA 8240 Surrogate Summary

Percent Acceptable
Date Parameter (Method) Recovery Range

8-APR-1991 1,2 DICHLOROETHANE-D4 115 70-135
(EPA 8240)

8-APR-1991 TOLUENE-D8 (EPA 8240) 119 69-138
8-APR-1991 BROHOFLUOROBENZENE (EPA 110 60-137

8240)
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Laboratory Report

J
1
L : )

J
J
J
J
J
J
J

J
J
J
J

J

-------------------------~ Enseco
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--------------------------------------------------------------------------------------
ENSECO CRL VENTURA Analysis No.: G-9109504-006
2810 BUNSEN AVENUE, UNIT A Date Sampled: 29-HAR-1991
VENTURA, CA 93003 Date Sample Rec'd: 5-APR-1991
ATTN: KR. LEO RAAB Sample Type: SOLID

Date Prepared: 8-APR-1991
Prep Method: BPA 5030 By: JC
Date Analyzed: 8-APR-l991 By: JC

Project: (V-9109404) BATBLLB!CROW'S LANDING
Sample 10: (V-9109404-014) CROW-11-BT

Purgeable Organics, EPA 8240
Units: ug!kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride 6.7 5 NO 5
Acetone 75 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-0ichloroethene NO 5 NO 5
1,1-Oichloroethane NO 5 NO 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, 1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-l,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-1,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene B.O 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5



J

Project: (V-9109404) BATBLLB/CROW'S LANDING

Analysis No.: G-9109504-006
Date Sampled: 29-MAR-1991
Date Sample Rec'd: 5-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organics, BPA 8240 surrogate Summary

Parameter (Method)Date

8-APR-1991 1,2 DICHLOROBTHANB-D4 114 70-135
(BPA 8240)

8-APR-1991 TOLUENE-D8 (BPA 8240) 132 69-138
8-APR-1991 BROMOFLUOROBBNZENE (EPA 118 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

-------------------------~ Enseco
••. A Coming Company
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--------------------------------------------------------------------------------------

Matrix Spike/Matrix Spike Duplicate Report

Analy.le NO.1 G-9109S04-001/008
Date-Sampled: 29-MAR-199l

3-APR-199l
Date Sample Rec'd: S-APR-l99l
Sample Type: SOLID

LANDING

Laboratory Report

Observed
COncentration Amt. , Recovery ,

Units Sample KS KSD Spiked KS KSD Avg. RPD
------- ------ ------ ------ ------

mg/kg 1.1 1.4 1.3 .4 N/C N/C N/c N/C
ug/kg NO 49.1 45.9 50.0 98 92 95 7

ug/kg NO 51.4 47.0 50.0 103 94 98 9

ug/kg NO 47.9 43.5 50.0 96 87 91 10
ug/kg NO 49.0 44.6 50.0 98 89 94 9
ug/kg NO 52.1 46.9 50.0 104 94 99 11

Parameter (Method)

PHOSPHORUS (BPA 365.2)
l,l-DICHLOROETHENE
(EPA 8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA
8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9109404) BATELLE/CROW'S

-------------------------~ Enseco
-- A Comin~ Company1

L:)

J
J

J
sample
Number

J;~~;~~~:~~;--
9109423-007

J9109423-007

9109423-007

J
9109423-007
9109423-007

JN/C = Not Calculated; Recovery of the compound spiked into the sample was not calculated due
to a high existing concentration in the sample. Non-representative recoveries may result when
the native sample concentration exceeds twice the spike level due, in part, to sample

" heterogeneity.
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A Coming Company

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference
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OC Batch

9109423-007

9109504-008

Date

6-APR-1991

6-APR-1991

6-APR-1991

6-APR-1991

6-APR-1991

10-APR-1991

Parameter (Method)

l,l-OICHLOROETHENE (EPA 8240)

TRICHLOROBTHENB (BPA 8240)

BENZBNB (BPA 8240)

TOLUENE (EPA 8240)

CHLOROBENZENE (EPA 8240)

PHOSPHORUS (EPA 365.2)

Sample Nos.

G-9109S04-001
G-9109S04-002
G-9109S04-003
G-9109S04-004
G-9109S04-005
G-9109S04-006
G-9109S04-001
G-9109S04-002
G-9109S04-003
G-9109S04-004
G-9109S04-00S
G-9109504-006
G-9109S04-001
G-9109504-002
G-9109504-003
G-9109504-004
G-9109504-005
G-9109504-006
G-9109504-001
G-9109504-002
G-9109504-003
G-9109504-004
G-9109504-005
G-9109504-006
G-9109504-001
G-9109504-002
G-9109504-003
G-9109504-004
G-9109504-005
G-9109504-006

G-9109504-007
G-9109504-008



33

35
34
35

20
36

Acceptable
Range

2.

2.
s.
1.

10.
1.

Rel.
Acceptable Pct.

Range Ditt.

95. 36-150

88. 32-150
90. 34-151
98. 33-151

100. 80-120
91. 30-151

Avg.
Spike
Recov.

Amt.
Spiked Units
------ ----------

.2 mg/kg
50.0 ug/kg

50.0 ug/kg

50.0 ug/kg
50.0 ug/kg
50.0 ug/kg

Laboratory Report

Analyaia No.: G-9109504-001/008
Date Sampled: 29-KAR-1991

3-APR-1991
Date sample Rec'd: S-APR-1991
Sample Type: SOLID

BATELLE/CROW'S LARDING

Laboratory COntrol Sample Report

UNIT A

Parameter (Method)

PHOSPHORUS (BPA 365.2)
1,1-DICHLOROETHENB (BPA
8240)
TRICHLOROBTHENB (BPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Project: (V-9109404)

QC
Batch

ENSECO CRL VENTURA
2810 BUNSEN AVENUE.
VENTURA, CA 93003
ATTN: HR. LEO RAAB

-------------------------~·Enseco
A Coming Company

L91098024
L91098024
L91098024

L9110002S
L91098024
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Date Parameter (Method) Sample Nos.

Laboratory Control Sample Report Cross-Reference

6-APR-1991 l,l-DICHLOROETHBNE (EPA 8240) G-9109504-00l
G-9109S04-002
G-9109S04-003
G-9109504-004
G-9109504-00S
G-9l09504-006

TRICHLOROETHENE (EPA 8240) G-9109S04-001
G-9109504-002
G-9109S04-003
G-9109S04-004
G-9109S04-00S
G-9109S04-006

BBNZENE (EPA 8240) G-9109S04-001
G-9l09504-002
G-9109S04-003
G-9l09S04-004
G-9109504-00S
G-9109S04-006

TOLUENE (EPA 8240) G-9109504-001
G-9109S04-002
G-9l09504-003
G-9l09S04-004
G-9109504-005
G-9109504-006

CHLOROBENZENE (EPA 8240) G-9109504-001
G-9109504-002
G-9109504-003
G-9109504-004
G-9109S04-00S
G-9109504-006

lO-APR-1991 PHOSPHORUS (EPA 365.2) G-9109S04-007
G-9109504-008
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A Coming Company

J
1
LI

:)

J QC Batch
-------------
L91098024

J
J
.,
J

J
J

J

=J
J
J L91100025

J
J
J
.,
J

1
LJ

~(-)

~

J



Enseco - CRL
7440 Lincoln Way· Garden Grove, CA 92641

(714) 898·6370· (213) 598·0458· (800) LAB-1·CRL
FAX: (7]4) 891-5917

]
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,:;:.' Enseco
1
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J
J

April 9, 1991

J
J

ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analysis No.: G-9108808-001/001
Date Sampled: 25-MAR-1991
Date Sample Rec'd: 29-MAR-1991
Project: (V-910B603) BATELLE/CROW'S

LANDING PROJECT #G9860-9l0l
i

LJ

'1

J

J
J
.
J

Enclosed with this letter is the report on the chemical and physical analyses on the
sample from ANALYSIS NO: G-9l08808-001/001 shown above.

The sample was received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Note that ND means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

) Solid sample is reported on "as received" basis.

J

r,

J

J The Report Cover LeUer is In Integrl' Plrt 01 this report.
Tn,s report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar matenals This report IS submitted for the exclusive
use of the client to whom It IS addressed, Any reproduction of this report or use of this Laboratory's name for advertising or publiCity purposes WithOut au:honzatJon IS prOhibited



Laboratory Report

'1
I

L.J

I
LJ

n
I
I

L.J

J
J
J

J
J

--------------------------~,Enseco
- A Coming Company

ENSECO CRL VENTURA Analysts No.: a-9108808-001
2810 BUNSEW AVENUE, UNIT A Date sampled: 25-MAR-1991
VENTURA, CA 93003 Date Sample Rec'd: 29-HAR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Date Prepared: 2-APR-1991
Prep Method: EPA 5030 By: LR
Date Analyzed: 2-APR-1991 By: LR

Project: (V-9108603) BATELLE/CROW'S LANDING PROJECT #G9860-9101
Sample ID: (V-9108603-002) CROW-9-88

Purgeab1e Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 ND 10
Bromomethane NO 10 NO 10
Vinyl Chloride ND 10 NO 10
Chloroethane ND 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,I-Dichloroethene NO 5 NO 5
1,1-Dichloroethane NO 5 NO 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 ND 5
2-Butanone NO 10 NO 10
1, 1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-Dichloropropane NO 5 NO 5
cis-l,3-Dichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-1,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Kethyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene ND 5 ND 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5



Project: (V-9108603) BATELLE/CROW'S LANDING PROJECT.#G9860-9101

Analysts No.: G-9108808-001
Date Sampled: 2S-KAR-1991
Date Sample Rec'd: 29-MAR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organics, EPA 8240 Surrogate Summary

Parameter (Method)Date

2-APR-1991 1,2 DICHLOROETHANE-D4 96 70-135
(EPA 8240)

2-APR-1991 TOLUENE-D8 (EPA 8240) 106 69-138
2-APR-1991 BROMOFLUOROBENZENE (EPA 85 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB
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- A Commg Company
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Laboratory Report

Analyeie No.: G-9108808-001
Date Sampled: 25-HAR-1991
Date Sample Rec'd: 29-MAR-1991
Sample Type: SOLID

LANDING PROJECT #G9860-9101

ENSECO CRL VEN'l'URA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9108603) BATBLLE{CROW'S

---------------------------~,Enseco
- A Coming Company

'1
I
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'-1 ;~~;~~;:~~~--
L.J

9108112-011
rl

:n08112-011
I-

j 9108112-011
. 9108112-011

r-l
l.j

I

LJ

" I
LJ sample

Number

Matrix Spike/Matrix Spike Duplicate Report

Observed
Concentration Amt. , Recovery ,

Parameter (Method) Units Sample MS MSD Spiked MS MSD Avg. RPD
----------------------- ------- ------ ------ ------ ------
l,l-DICHLOROETHBNE ug/kg NO 42.9 40.3 50.0 86 81 83 6
(EPA 8240)
TRICHLOROETHENE (EPA ug/kg NO 41.7 40.8 50.0 83 82 83 2
8240)
BENZENE (BPA 8240) ug/kg NO 40.0 39.2 50.0 80 78 79 2
TOLUENE (EPA 8240) ug/kg NO 40.7 39.0 50.0 81 78 80 4
CHLOROBENZENE (EPA ug{kg NO 44.2 42.1 50.0 88 84 86 5
8240)
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Sample Nos.

G-910SS0S-001
G-910SS0S-00l
G-9l0SS0S-00l
G-9l0SS0S-00l
G-9l0SS0S-00l

Parameter (Method)

l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Date

29-KAR-1991
29-KAR-1991
29-KAR-1991
29-KAR-1991
29-KAR-1991

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference

--------------------------~iEnseco- A Coming Company
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Analysis No.: G-9108808-00l
Date Sampled: 25-HAR-1991
Date Sample Rec'd: 29-HAR-1991
Sample Type: SOLID

LANDING PROJECT #G9860-9101

Laboratory Report

Laboratory COntrol Sample Report

Avg. Re1.
Amt. Spike Acceptable Pct. Acceptable

Parameter (Method) Spiked Units Recov. Range Ditf. Range
------------------------- ------ ---------- ------ ---------- ----------
1, 1-0I CHLOROETHENE (EPA 50.0 ug/kg 82. 30-151 11. 36
8240)
TRICHLOROETHENE (BPA 50.0 ug/kg 81. 36-150 3. 33
8240)
BENZENE (BPA 8240) 50.0 ug/kg 97. 32-150 B. 35
TOLUENE (EPA 8240) 50.0 ug/kg 86. 34-151 4. 34
CHLOROBENZENE (EPA 8240) 50.0 ug/kg 92. 33-151 8. 35

QC
Batch

ENSECO CRL VBNTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9l08603) BATBLLB/CROW'S

---------------------------~ Enseco
- A ComIng Company1
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QC Batch

L91086021

Laboratory Control Sample Report Cross-Reference

Date Parameter (Method)

2S-KAR-1991 l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Sample 'Nos.

G-9108808-001
G-9108808-001
G-9108808-001
G-9108808-001
G-9108808-001
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,.:;. Enseco

A Coming Company

Enseco - CRL
7440 Lincoln Way • Garden Grove, CA 92641

(714) 898-6370 • (213) 598-0458 • (BOO) LAB-I-CRL
FAX: (714) 891-5917

J
April 18, 1991

J
J
J

ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analysis No.: G-9109208-001/002
Date Sampled: 27-KAR-1991
Date Sample Rec'd: 2-APR-1991
Project: (V-9108803) BATTELLE/CROW'S

LANDING PROJECT#G9860-9101

J
J

J
J
J
J
J

Enclosed with this letter is the report on the chemical and physical analyses on the
sample from ANALYSIS NO: G-9109208-001/002 shown above.

The sample was received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Note that NO means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

Solid sample are reported on "as received" basis.
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J The Report Cover Le"er Is an Inlegral part 01 Ihis report.
This report pertains only to the samples investigated and does not necessarily apply to other apparently Identical or similar materials This repon IS submitted for the exc'usIVe
~...• ,... _I:_~. ,......~_ ;, ;. ''''''000-,,'' An" ,~,,,"till,.tinnnf Ihi~ rpnort or use of this Laboratory's name for advertising or publicity purposes without acJlhofizatlon IS prohibited.



--------------------------------------------------------------------------------------

GB
GB

AnalyBie No.: 0-9109208-001
Date Sampled: 27-MAR-1991
Date Sample ••c'd: 2-APR-1991
Sample Type: SOLID
Date Prepared: 4-APR-1991
Prep Method: EPA 5030 By:
Date Analyzed: 4-APR-1991 By:

LANDINO PROJECT #09860-9101

Laboratory Report

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride ND 10 ND 10
Chloroethane ND 10 ND 10
Methylene Chloride NO 5 ND 5
Acetone 57 10 ND 10
Carbon Disulfide ND 5 NO 5
Trichlorofluoromethane ND 5 ND 5
l,l-Dichloroethene ND 5 NO 5
1,1-Dichloroethane ND 5 NO 5
Total 1,2-Dichloroethene ND 5 ND 5
Chloroform ND 5 ND 5
1,2-Dichloroethane ND 5 ND 5
2-Butanone 29 10 NO 10
1, 1, l-Trichloroethane NO 5 ND 5
Carbon Tetrachloride NO 5 ND 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-I,3-Dichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-Dichloropropene ND 5 NO 5
2-Chloroethylvinyl ether NO 10 ND 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone ND 10 ND 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane ND 5 NO 5
Toluene 35 5 ND 5
Chlorobenzene ND 5 NO 5
Ethylbenzene ND 5 ND 5
Styrene NO 5 ND 5
Xylenes, Total NO 5 ND 5

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9l08803) BATTELLE/CROW'S
Sample ID: (V-9108803-003) CROW-19-CT

---------------------------~Enseco
- A Comm~ Company
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Project: (V-910S803) BATTELLE/CROW'S LANDING PROJECT #G9860-9101

Analysis No.: G-910920S-001
Date Sampled: 27-KAR-1991
Date sample Rec'd: 2-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeab1e Organics, EPA 8240 Surrogate Summary

Parameter (Method)Date

4-APR-1991 1,2 DICHLOROETHANE-D4 86 70-135
(EPA 8240)

4-APR-1991 TOLUENE-OS (EPA S240) 98 69-138
4-APR-1991 BROMOFLUOROBENZENE (EPA S1 60-137

8240)

ENSECO CRL VEN'1't1RA
2S10 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

--------------------------~.Enseco
A Coming Compdny
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Laboratory Report

---------------------------~,Enseco
A Coming Company

Purgeable Organics, EPA 8240

ENSECO CRL VENTURA Analy.i. No.: C-9l09208-002
2810 BUNSEN AVENUE, UNIT A Date Sampledl 27-KAR-199l
VENTURA, CA 93003 Date Sample Rec'd: 2-APR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Date Prepared: 4-APR-1991
Prep Method: EPA 5030 By: GB
Date Analyzed: 4-APR-1991 By: GB

Project: (V-9l08803) BATTELLE/CRaW'S LANDING PROJECT #09860-9101
Sample 10: (V-9108803-004) CROW-19-BT

G Reporting limit elevated due to sample matrix interference.

FN

10 G
10 G
10 G
10 G

5 G
10 G

5 G
5 G
5 G
5 G
5 G
5 G
5 G

10 G
5 G
5 G

10 G
5 G
5 G
5 G
5 G
5 G
5 G
5 G
5 G

10 G
5 G

10 G
10 G

5 G
5 G
5 G
5 G
5 G
5 G
5 G

Blank
RL

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Blank
Result

50
50
50
50
25
50
25
25
25
25
25
25
25
50
25
25
50
25
25
25
25
25
25
25
25
50
25
50
50
25
25
25
25
25
25
25

Sample
RL

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Sample
ResultParameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
Trichlorofluoromethane
1,l-Oichloroethene
l,l-Oichloroethane
Total l,2-0ichloroethene
Chloroform
1,2-0ichloroethane
2-Butanone
1, 1, I-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
l,2-0ichloropropane
cis-1,3-0ichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-0ichloropropene
2-Chloroethylvinyl ether
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1, 1, 2, 2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes, Total

Units: ug/kg
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Laboratory Report

~

-------------------------~Enseco
A Coming Company

ENSECO CRL VENTURA
2810 BUNSEN AVENUE~ UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analy8is No.: G-9109208-002
Date Sampled: 27-MAR-199l
Date Sample Rec'd: 2-APR-199l
Sample Type: SOLID

J

J
J
,)

J

J

Project: (V-9l08803) BATTELLE/CROW'S LANDING PROJECT #G9860-9101

Purgeable Organics, EPA 8240 Surrogate Summary

Percent Acceptable
Date Parameter (Method) Recovery Range

----------- ------------------------- -------- ----------
4-APR-1991 1,2 DICHLOROETHANE-D4 86 70-135

(EPA 8240)
4-APR-1991 TOLUENE-D8 (EPA 8240) 101 69-138
4-APR-199l BROMOFLUOROBENZENE (EPA 93 60-137

8240)



Analysis No.: G-9109208-001/002
Date Sampled: 27-HAR-l991-
Date Sample Rec'd: 2-APR-l991
Sample Type: SOLID

LANDING PROJECT #G9860-9101

Observed
Concentration Amt. , Recovery ,

Units Sample' MS MSD Spiked MS MSD Avg. RPD

Laboratory Report

Matrix Spike/Matrix Spike Duplicate Report

Parameter (Method)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE; UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9108803) BATTELLE/CROW'S

sample
Number

----------------------$ E""::' nseco- .A Comm~ Company

J107819-013

9107B19-013

~II07B19-013
LJI07B19-013

9107819-013

J
J

l,1-DICHLOROETHENE
(EPA 8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA
8240)

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg

NO

NO

NO
ND
ND

39.4

41.6

48.9
54.4
53.1

48.2

48.7

54.0
60.0
60.7

50.0 79

50.0 83

50.0 98
50.0 109
50.0 106

96 88

97 90

108 103
120 114
121 114

20

16

10
10
13
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J
J
J
r--'l

J
r--'l

J

J
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--------------------------~ Enseco
A Coming Compan~'

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference

QC Batch Date Parameter (Method) Sample Nos.

,
J

1 ,
LJ

~l
,

LJ

rf
i

LJ

lJ

n
!

'1
i

LJ

9107819-013 3-APR-1991 1,1-DICHLOROETHENE (EPA 8240)

3-APR-1991 TRICHLOROETHENE (EPA 8240)

3-APR-1991 BENZENE (EPA 8240)

3-APR-1991 TOLUENE (EPA 8240)

3-APR-1991 CHLOROBENZENE (EPA 8240)

G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002
G-910920B-00l
G-9109208-002
G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002



]

--------------------------------------------------------------------------------------
Analysis NO.1 G-9109208-001/002
Date Sampled: 27-MAR-199l
Date Sample Rec'd: 2-APR-1991
Sample Type: SOLID

LANDING PROJECT #G9860-9l0l

Laboratory Report

Laboratory COntrol Sample Report

Avg. Rel.
Amt. Spike Acceptable Pet. Acceptable

Parameter (Method) spiked Units Recov. Range Diff. Range
------------------------- ------ ---------- ------ ---------- ----------
1,l-DICHLOROETHENE (EPA 50.0 ug/kg 87. 30-151 14. 36
8240)
TRICHLOROETHENE (EPA 50.0 ug/kg 81- 36-150 4. 33
8240)
BENZENE (EPA 8240) 50.0 ug/kg 92. 32-150 1- 35
TOLUENE (EPA 8240) 50.0 ug/kg 92. 34-151 6. 34
CHLOROBENZENE (EPA 8240) 50.0 ug/kg 98. 33-151 4. 35

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: HR. LEO RAAB

Project: (V-9108803) BATTELLE/CROW'S

QC
Batch

-------------------------~··Enseco
- A Comm~ COmpdnv
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L9l095024
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L.J L9l095024
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J

Sample Nos.Parameter (Method)DateQC Batch

1 ---------------------------~.Enseco-
L: ) Laboratory COntrol Sample Report Cross-Reference A Cumlng Company

'1
I

LJ

r"l

J

'1
i

LJ

L91095024 4-APR-1991 1,1-DICHLOROETHENE (EPA 8240)

TRICHLOROETHENE (EPA 8240)

BENZENE (EPA 8240)

TOLUENE (EPA 8240)

CHLOROBENZENE (EPA 8240)

G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002
G-9109208-001
G-9109208-002
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Enseco - CRL
7440 Lincoln Way· Garden Grove, CA 92641

(714) 898-6370 • (213) 598-0458 • (800) LAB-I-CRL
FAX: (714) 891-5917

J
;~.

~l--------------- ~.

:)

J
J

Enseco
A ComIng Company

J
J
J

April 19, 1991

ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analysis No.: G-9109913-001
Date Sampled: S-APR-l991
Date Sample Rec'd: 9-APR-199l
Project: (V-9109519) BATELLE!CROW'S

LANDING #G-9860-9101

J
J

Enclosed with this letter is the report on the chemical and physical analyses on the
sample from ANALYSIS NO: G-9l09913-001 shown above.

The sample was received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Note that ND means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

) Solid sample is reported on "as received" basis.
L..-.-

J
J
J
J
J
J
J
J

J The Report Cover Letter Is In integral part of this report.
This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar materials. ThiS report is submitted for the excluSivE
••00 "llho rli"nl In whnm it i~ !lddressed Anv reoroduction of this report or use of this Laboratory's name for advertising or publicity purposes without authonzal,on IS prohlbltec
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JC
JC

Analy8is No.: G-9109913-001
Date Sampled: S-APR-1991
Date Sample Rec'd: 9-APR-1991
Sample Type: SOLID
Date Prepared: 13-APR-1991
Prep Method: EPA 5030 By:
Date Analyzed: 13-APR-199l By:

LANDING #G-9860-9101

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: HR. LEO RAAB

project: (V-9109S19) BATELLE{CROW'S
Sample ID: (V-9109519-002) CROW-7-BB

--------------------------~~,Enseco
L A Coming Compan,..

;~ ----------------------------------~~~:~:~::_~~~::_----------------------------------
~ 1

J
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J

J
J
J
J

J
J
n

J

J
J

Purgeable Organics, EPA 8240
Units: ug{kg

Sample Sample Blank Blank
parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
l,l-Oichloroethene NO 5 NO 5
l,l-Oichloroethane NO 5 ND 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, 1, l-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-l,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5

J



Analysis No.: G-9109913-001
Date Sampled: 5-APR-1991
Date Sample Rec'd: 9-APR-1991
sample Type: SOLID

Project: (V-9109S19) BATELLE/CROW'S LANDING IG-9860-9101

ENSEOO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB
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~l -----------------------------------~····Enseco
L ~ ) Lab - A Coming Companyoratory Report

--------------------------------------------------------------------------------------r 1-
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1
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I

LJ

Purgeable Organics, BPA 8240 Surrogate Summary

Percent Acceptable
Date Parameter (Method) Recovery Range

----------- ------------------------- -------- ----------
13-APR-1991 1,2 DICHLOROETHANE-D4 96 70-135

(EPA 8240)
13-APR-1991 TOLUENE-08 (EPA 8240) 100 69-138
13-APR-1991 BROMOFLUOROBENZENE (EPA 99 60-137

8240)

r'1

I
LJ

n
i

LJ

r,
I
I

LJ

'1
i

LJ

r--,
I
I

LJ

i
l. j



--------------------------------------------------------------------------------------
Analysis No.: G-9109913-001
Date sampled: 5-APR-1991
Date Sample Rec'd: 9-APR-1991
Sample Type: SOLID

LANDING IG-9860-9101

Laboratory Report

Matrix Spike/Matrix Spike Duplicate Report

Observed
Concentration Amt. , Recovery \

Parameter (Method) Units sample MS MSD Spiked MS MSD Avg. RPD
----------------------- ------- ------ ------ ------ ------
1,1-DICHLOROETHENE ug/kg NO 62.3 67.2 50.0 124 134 129 7
(EPA 8240)
TRICHLOROETHENE (EPA ug/kg NO 51.9 50.8 50.0 103 101 102 2
8240)
BENZENE (EPA 8240) ug/kg NO 70.5 67.2 50.0 141 134 137 4
TOLUENE (EPA 8240) ug/kg NO 72.0 63.9 50.0 144 127 135 11
CHLOROBENZENE (EPA ug/kg NO 61.5 59.1 50.0 123 118 120 4
8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9109519) BATELLE/CROW'S

----------------------------~·Enseco
A Coming C0mpany

Sample
Number

J
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J
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~ 109308-001

LJ109308-001

1109308-001
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----------------------------~Enseco
A Comin~ Com~ny

QC Batch

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference

Date Parameter (Method) Sample Nos.

]

]

J
J

J

" I

r
L.J

J
J
J

J

9109308-001 9-APR-1991
9-APR-1991
9-APR-1991
9-APR-1991
9-APR-1991

l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

G-9109913-001
G-9109913-001
G-9109913-001
G-9109913-001
G-9~09913-001



J

33

35
34
35

36

Acceptable
Range

5.

6.
6.
1.

4.

Rel.
Acceptable Pet.

Range Diff.

88 30-151

99 36-150

96 32-150
97 34-151
95 33-151

Avg.
Spike
Recov.

ug/kg

ug/kg

ug{kg
ug/kg
ug/kg

Units
----------"------

50.0

50.0
50.0
50.0

50.0

Amt.
SpikedParameter (Method)

1,1-DICHLOROETHENE (EPA
8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

~ ~~Enseco
l ! Laboratory Report A Comin~ Company

,~ --------------------------------------------------------------------------------------
J ENSECO CRL VENTURA Analysis No.: G-9109913-001
, 2810 BUNSEN AVENUE,· UNIT A Date Sampled: 5-APR-1991
. VENTURA, CA 93003 Date Sample Rec'd: 9-APR-1991

ATTN: HR. LEO RAAB Sample Type: SOLID

~ -_::~~~:::_~~:~:~:~:~~-~~~:~~~~:~-~~~:_~::~~~~:::~:_---------------------------
Laboratory control Sample Report

J QC
Batch

J
----------
L91101024

L91101024

J L91101024
L91101024
L91101024

J

J

J
J
i
LJ

J
J

J

J
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A Coming Company
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~
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J
J
J

J
J
J
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J
J

J
J
J
J

J

QC Batch

L91l0l024

Laboratory Control Sample Report Cross-Reference

Date Parameter (Method)

ll-APR-1991 l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Sample Nos.

G-9109913-001
G-9109913-001
G-9109913-001
G-9109913-001
G-9109913-001



Enseco - CRL
7440 Lincoln Way· Garden Grove, CA 92641

(714) 898·6370· (213) 598-0458 • (BOO) lAB·1·CRL
FAX: (714) 891·5917

J'
----------------------- ""~",Enseco'1 \ - A Comrng Company

LJ
)

J
J
J

April 30, 1991

Enclosed with this letter is the report on the chemical and physical analyses on the
samples from ANALYSIS NO: G-9110018-001/004 shown above.

J
J

ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analysis No.: G-9110018-001/004
Date Sampled: 8-APR-1991
Date Sample Rec'd: 10-APR-1991
project: (V-9109911) BATTELLE/CROW

LANDING G-9860-9101

J
The samples were received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Note that NO means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

Solid samples are reported on "as received" basis.

J
J
J

J

Approved

J The Report COYer Letter Is an Integral part of this report.
This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar matenals, ThiS report IS submitted for the exclusive
use of the client to whom it IS addressed, Any reproduction of this report fJr use of this Laboratory's name for advertising or publicity purposes withOut autho'lzatlon IS prOhibited



Laboratory Report
'1
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'1,
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,
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LJ

---------------------------~,Enseco
A Coming Company

ENSECO CRL VENTURA Analysis No.: G-9110018-001
2810 BUNSEN AVENUE, UNIT A Date Sampled: 8-APR-1991
VENTURA, CA 93003 Date Sample Rec'd: 10-APR-1991
ATTN: HR. LEO RAAB Sample Type: SOLID

Date Prepared: 17-APR-1991
Prep Method: EPA 5030 By: LR
Date Analyzed: 17-APR-1991 By: LR

Project: (V-9109911) BATTELLE/CROW LANDING G-9860-9l01
Sample 10: (V-9109911-002) CROW-22-BU

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-Oichloroethene NO 5 NO 5
1,1-0ichloroethane NO 5 NO 5
Total 1,2-Dichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, 1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-1,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Oibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-Dichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone ND 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5



J

Analyeis No.: G-91100l8-001
Date Sampled: 8-APR-1991
Date Sample Rec'd: 10-APR-1991
Sample Type: SOLID

Laboratory Report

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: HR. LEO RAAB

---------------------------~;·Enseco
A Coming Company

'1
J Project: (V-9109911) BATTELLE/CROW LANDING G-9860-9101

Purqeable Orqanics, EPA 8240 Surrogate Summary
'1

J Date Parameter (Method)
Percent Acceptable
Recovery Ranqe

J
,.....,

J

17-APR-1991 1,2 DICHLOROETHANE-D4
(EPA 8240)

17-APR-1991 TOLUENE-D8 (EPA 8240)
17-APR-1991 BROKOFLUOROBENZENE (EPA

8240)

82

94
89

70-135

69-138
60-137

J
]

~)

J
J
J
J
J
J
J
r /)

tJ

J



Laboratory Report

r-,

J

J
J
J
J
~)

J
J

J

------------------------------~Enseco
A Coming Companr

--------------------------------------------------------------------------------------
ENSEOO CRL VENTURA Analysis No.: G-9110018-002
2810 BUNSEN AVENUE, UNIT A Date Sampled: 8-APR-1991
VENTURA, CA 93003 Date Sample Rec'd: 10-APR-1991
ATTN: MR. LEO RAAB sample Type: SOLID

Date prepared: 17-APR-1991
Prep Method: BPA 5030 By: LR
Date Analyzed: 17-APR-1991 By: LR

project: (V-9109911) BATTELLE/CROW LANDING G-9860-9101
Sample 10: (V-9109911-00S) CROW-23-BT

Purgeable Organics, BPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride NO 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-Dichloroethene NO 5 NO 5
1,1-Dichloroethane NO 5 NO 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, 1, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-Dichloropropane NO 5 NO 5
cis-1,3-0ichloropropene NO 5 NO 5
Tr.ichloroethene NO 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone ND 10 ND 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5

J



Project: (V-9109911) BATTELLE/CROW LANDING G-9860-9101

Analysie No.: G-9110018-002
Date sampled: 8-APR-1991
Date Sample Rec'd: 10-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organics, BPA 8240 Surrogate summary

Parameter (Method)Date

17-APR-1991 1,2 DICHLOROETHANE-D4 90 70-135
(EPA 8240)

17-APR-1991 TOLUENE-D8 (EPA 8240) 103 69-138
17-APR-1991 BROMOFLUOROBENZENE (EPA 98 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSENAVEHUB, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

---------------------------$'E":/ nseco
A Coming Company
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J
Laboratory Report

Analyeie No.: G-9110018-001/004
Date sampled: 8-APR-1991
Date Sample Rec'd: lO-APR-199l
Sample Type: SOLID

BATTELLE/CROW LANDING G-9860-9101

Matrix Spike/Matrix Spike Duplicate Report

Observed
Concentration Amt. , Recovery ,

Parameter (Method) Units Sample KS KSD Spiked MS KSD Avg. RPD
----------------------- ------- ------ ------ ------ ------
PHOSPHORUS, AS mg/kg 83.5 0.05 0.03 0.25 N/c N/C N/c N/C
PHOSPHORUS (EPA 365.2)
1,1-DICHLOROETHENE ug/kg NO 41.4 42.8 50.0 82 85 83 3
(EPA 8240)
TRICHLOROETHENE (EPA ug/kg NO 40.0 39.7 50.0 80 79 79 0
8240)
BENZENE (EPA 8240) ug/kg NO 47.9 47.5 50.0 95 95 95 0
TOLUENE (EPA 8240) ug/kg NO 49.2 50.3 50.0 98 100 99 2
CHLOROBENZENE (EPA ug/kg NO 45.7 45.1 50.0 91 90 90 1
8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9l09911)

Sample
Number

--------------------------~Enseco
- A Coming Company1

L'

lJ
J
J
J
11)110018-003
tJ

9109916-003
n

3109916-003
LJ

9109916-003
113109916-003

'3109916-003
L....J

~~/C = Not calculated; Recovery of the compound spiked into the sample was not calculated due
~:o a high existing concentration in the sample. Non-representative recoveries may result when

the native sample concentration exceeds twice the spike level due, in part, to sample
~heterogeneity.
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---------------------------~:Enseco
=' A ComIng Company

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference

QC Batch Date Parameter (Method) Sample Nos.

..,
J

'1
I

U

'I
i

LJ

rr,,

L.J

n
I

l ,

!
~ .J

'1,
I

L.l

9109916-003

9110018-003

15-APR-1991 1,1-DICHLOROETHENE (EPA 8240)

15-APR-1991 TRICHLOROETHENE (EPA 8240)

15-APR-1991 BENZENE (EPA 8240)

lS-APR-1991 TOLUENE (EPA 8240)

15-APR-1991 CHLOROBENZENE (EPA 8240)

24-APR-1991 PHOSPHORUS, AS PHOSPHORUS (EPA 365.2)

G-9110018-001
G-9110018-002
G-9110018-001
G-9110018-002
G-9110018-001
G-9110018-002
G-9110018-001
G-9110018-002
G-9110018-001
G-9110018-002

G-9110018-003
G-9110018-004



--------------------------------------------------------------------------------------
ENSECO CRL VENTURA Analysis No.: G-9110018-001/004
2810 BUNSEN AVENUE, UNIT A Date Sampled: 8-APR-l99l
VENTURA, CA 93003 Date sample Rec'd: 10-APR-1991
ATTN: MR. LEO RAAB Sample Type: SOLID

Project: (V-9109911) BATTELLE/CROW LANDING G-9860-9101

,...,
J

L ----------------------------~Enseco
\ ) . - A Coming CompanyLaboratory Report

11

~

Laboratory Control sample Report

Avg. Rel.
Amt. Spike Acceptable Pct. Acceptable

Parameter (Method) Spiked units Recov. Range Diff. Range
------------------------- ------ ---------- ------ ---------- ----------
PHOSPHORUS, AS 0.25 mg/kg 90 80-120 4. 20
PHOSPHORUS (EPA 365.2)
l,l-DICHLOROETHENE (EPA 50.0 ug/kg 86 30-151 4. 36
8240)
TRICHLOROETHENE (EPA 50.0 ug/kg 92 36-150 11- 33
8240)
BENZENE (EPA 8240) 50.0 ug/kg 89 32-150 16. 35
TOLUENE (EPA 8240) 50.0 ug/kg 94 34-151· 15. 34
CHLOROBENZENE (EPA 8240) 50.0 ug/kg 88 33-151 17. 35

n
I

I
L.J

~
I

L.J

h

J
'1
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I

L i
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LJ

r"l
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Date Parameter (Method) Sample Nos.

Laboratory control Sample Report Cross-Reference

24-APR-1991 PHOSPHORUS, AS PHOSPHORUS (EPA 365.2) G-911001S-003
G-9110018-004

17-APR-1991 l,l-DICHLOROETHENE (EPA 8240) G-91l0018-001
G-9110018-002

TRICHLOROETHENE (EPA 8240) G-911001S-001
G-911001S-002

BENZENE (BPA S240) G-9110018-001
G-911001S-002

TOLUENE (EPA 8240) G-9110018-001
G-911001S-002

CHLOROBENZENE (BPA S240) G-911001S-001
G-9110018-002

------------------------~,Enseco
A Comin~ Company

J
1
L

)

J QC Batch
-------------
L91l09002

J
l
LJ

'1
LJ

L91114031
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J

_ Enseco
A Coming Compan,'

Enseco - CRL
7440 Lincoln Way • Garden Grove. CA 92641

(714) 898·6370· (213) 598-0458 • (800) LAB·I·CRL
FAX: (714) 891-5917

J
May 13, 1991

J

ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: .MR. LEO RAAB

Analysis No.: G-9l1l604-001jOOS
Date Sampled: 22j24-APR-1991
Date Sample Rec'd: 26-APR-1991
Project: (V-9111S03) BATTELLE CROW'S LANDING 

G-9860-9l0l

J
J

Enclosed with this letter is the report on the chemical and physical analyses on the
samples from ANALYSIS NO: G-9ll1604-00l/00S shown above •

•
The samples were received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Note that ND means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

~

. - )SOlid samples are reported on "as received" basis.
L...-

J
J

.-;::::r
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J
J
J
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~

J
The Report Cover Leiter is In integrll part of this report.

This report pertains only to the samples investigated and does not necessarily apply to other apparently Identical or similar materials This repon IS suomitled for the exc!uslve
• - - " •• -- ••••• - ••.• _._.-- .• _,,-- -, .... , • • rl .. " ... ",I , ... i. I ...."'.t,,"". n.m" I"r .rlv"rtl~inoor Dubllcilv Durooses without authonzation IS prOhibited.



JC
JC

Analysis No.: G-9111604-001
Date Sampled: 22-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID
Date Prepared: 3-MAY-1991
Prep Method: EPA 5030 By:
Date Analyzed: 3-MAY-1991 By:

LANDING - G-9860-9101

Laboratory Report

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10
Methylene Chloride 6.7 5 NO 5
Acetone NO 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
l,l-Dichloroethene NO 5 NO 5
l,l-Oichloroethane NO 5 NO 5
Total 1,2-Dichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-0ichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
1, I, I-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane NO 5 NO 5
cis-l,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-l,3-Dichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total NO 5 NO 5

Project: (V-9111503) BATTELLE/CROW'S
sample 10: (V-9111503-002) CROW-24-BU

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

-------------------------~·Enseco
-... A Coming Company
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Analysis No.: G-9111604-001
Date Sampled: 22-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID

Laboratory Report

Purgeable Organics, EPA 8240 Surrogate Summary

Project: (V-9111S03) BATTELLE/CROW'S LANDING - G-9860-9101

Percent Acceptable
Date Parameter (Method) Recovery Range

----------- ------------------------- -------- ----------
3-MAY-1991 1,2 DICHLOROETHANE-D4 101 70-135

(EPA 8240)
3-MAY-1991 TOLUENE-D8 (EPA 8240) 90 69-138
3-MAY-1991 BROMOFLUOROBENZENE (EPA 88 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

--------------------------------------------------------------------------------------

------------------------~.Enseco
- A Commg Company1
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JC

Analysis No.: G-9111604-002
Date Sampled: 22-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID
Date Prepared: 3-MAY-1991
Prep Method: EPA 5030 By:
Date Analyzed: 3-MAY-1991 By:

LANDING - G-9860-9101

Laboratory Report

ENSECO CRL VENTURA
2810BONSEN-AVENUEi UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9111503) BATTELLE/CROW'S
Sample ID: (V-9111503-005) CROW-25-BT

------------------------~.·Enseco
...... A Coming Company

...,

.--,
J

# Analyte associated with sample processing and analysis in the lab environment.
An acceptable method blank m~st contain less than five times the reporting
limit of this analyte for this method.

n
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Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane ND 50 NO 10
Bromomethane ND 50 ND 10
Vinyl Chloride NO 50 ND 10
Chloroethane NO 50 NO 10
Methylene Chloride 38 25 5.4 5
Acetone 990 50 NO 10
Carbon Disulfide NO 25 NO 5
Trichlorofluoromethane NO 25 NO 5
1,l-Dichloroethene ND 25 NO 5
1,1-0ichloroethane NO 25 NO 5
Total 1,2-Dichloroethene NO 25 NO 5
Chloroform NO 25 NO 5
1,2-0ichloroethane NO 25 NO 5
2-Butanone 200 50 NO 10
1, 1, I-Trichloroethane NO 25 NO 5
Carbon Tetrachloride NO 25 NO 5
Vinyl Acetate NO 50 NO 10
Bromodichloromethane NO 25 NO 5
1,2-0ichloropropane NO 25 NO 5
cis-l,3-0ichloropropene NO 25 NO 5
Trichloroethene NO 25 NO 5
Oibromochloromethane NO 25 NO 5
1,1,2-Trichloroethane NO 25 NO 5
Benzene NO 25 NO 5
trans-l,3-0ichloropropene NO 25 NO 5
2-Chloroethylvinyl ether NO 50 NO 10
Bromoform NO 25 NO 5
4-Methyl-2-pentanone NO 50 NO 10
2-Hexanone NO 50 NO 10
Tetrachloroethene NO 25 NO 5
1,1,2,2-Tetrachloroethane NO 25 NO 5
Toluene NO 25 NO 5
Chlorobenzene NO 25 NO 5
Ethylbenzene NO 25 NO 5

FN

#



JC
JC

Analysis No.: G-9111604-002
Date Sampled: 22-APR-1991
Date Sample Rec'd: 26-APR-199l
Sample Type: SOLID
Date prepared: 3-MAY-199l
Prep Method: EPA 5030 By:
Date Analyzed: 3-MAY-1991 By:

LANDING - G-9860-910l

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9l11503) BATTELLE/CROW'S
Sample ID: (V-9111503-005) CROW-25-BT

.--,
i ~E--------------------------------------'!-:=; nseco

l." ) - A Coming CompanyLaboratory Report
~ --------------------------------------------------------------------------------------
J

J
'1

LJ
Purgeable Organics, EPA 8240

J Units: ug/kg

Parameter
Sample
Result

Sample
RL

Blank
Result

Blank
RL

'I

l.J Styrene
Xylenes, Total

ND
ND

25
25

NO 5
NO 5

J
J

'1

J

J
J
J
J
'1

J

J



--------------------------------------------------------------------------------------

Purgeable Organics, EPA 8240 Surrogate Summary

Project: (V-9111S03) BATTELLE/CROW'S LANDING - G-9860-9101

Analysis No.: G-9111604-002
Date Sampled: 22-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID

Laboratory Report

Percent Acceptable
Date Parameter (Method) Recovery Range

----------- ------------------------- -------- ----------
3-MAY-1991 1,2 DICHLOROETHANE-D4 86 70-135

(EPA 8240)
3-MAY-1991 TOLUENE-D8 (EPA 8240) 86 69-138
3-MAY-1991 BROMOFLUOROBENZENE (EPA 78 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

--------------------------~ Enseco
A Commg Company
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Analysis No.: G-9111604-003
Date Sampled: 24-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID
Date Prepared: 3-MAY-199l
Prep Method: -EPA 5030 By:
Date Analyzed: 3-MAY-199l By:

LANDING - G-9860-9101

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9lll503) BATTELLE/CROW'S
Sample ID: (V-9111503-009) CROW-29-BT

--------------------------------------------------------------------------------------

J

1 --------------------------~ EL ..=:' nseco
. \ ) Laboratory Report - A Coming Compan)'

rl

J

J

Analyte associated with sample processing and analysis in the lab environment.
An acceptable method blank must contain less than five times the reporting
limit of this analyte for this method.

J
J
J
J
")
L.

J
J
J, .

J
J
J

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane ND 10 ND 10
Bromomethane ND 10 ND 10
Vinyl Chloride ND 10 ND 10
Chloroethane ND 10 ND 10
Methylene Chloride 8.5 5.0 5.4 5
Acetone 27 10 NO 10
Carbon Disulfide 37 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-Dichloroethene NO 5 NO 5
1,1-Dichloroethane NO 5 NO 5
Total 1,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-Dichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
l,l,l-Trichloroethane NO 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-Dichloropropane NO 5 NO 5
c~s-1,3-0ichloropropene NO 5 NO 5
Trichloroethene NO 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-1,3-0ichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone NO 10 NO 10
Tetrachloroethene NO 5 NO 5
1,1,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5

#
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#

J
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--------------------------------------------------------------------------------------

JC
JC

Analysis No.: G-9111604-003
Date Sampled: 24-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID
Date Prepared: 3-MAY-1991
Prep Method: EPA 5030 By:
Date Analyzed: 3-MAY-1991 By:

LANDING - G-9860-9101

Laboratory Report

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: HR. LEO RAAB

Project: (V-9111S03) BATTELLE/CROW'S
Sample 10: (V-9111S03-009) CROW-29-BT

/lEE---------------------------"~ nseco
A Commg Company

J

Purgeable organics, EPA 8240
units: ug/kg

I
L.J

Parameter
Sample
Result

Sample
RL

Blank
Result

Blank
RL

r-,

J Styrene
Xylenes, Total

NO
NO

5
5

NO 5
NO 5

J

J
J
J
J
r,

J

J
J
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Project: (V-9111S03) BATTELLE/CROW'S LANDING - G-9B60-9101

Analysis No.: G-9111604-003
Date Sampled: 24-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID

Percent Acceptable
Recovery Range

Laboratory Report

Purgeable Organics, EPA 8240 Surrogate Summary

Parameter (Method)Date

3-MAY-1991 1,2 DICHLOROETHANE-D4 92 70-135
(EPA 8240)

3-MAY-1991 TOLUENE-D8 (EPA 8240) 91 69-138
3-MAY-1991 BROMOFLUOROBENZENE (EPA 81 60-137

8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: HR. LEO RAAB

-------------------------~·Enseco
- A Coming Company
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Laboratory Report

Analysis No.: G-9111604-001/005
Date Sampled: 22-APR-1991

24-APR-1991
Date Sample Rec'd: 26-APR-1991
Sample Type: SOLID

BATTELLE/CROW'S LANDING - G-9860-9101

UNIT A

Project: (V-9111503)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE,
VENTURA, CA 93003
ATTN: MR. LEO RAAB

~E---------------------------";E nseco
A Coming Company

L )

( ,
/,

LJ

Matrix Spike/Matrix Spike Duplicate Report

J Sample
Number Parameter (Method)r~____________ _ _

Observed
Concentration

Units Sample MS MSD
Amt.

Spiked
" Recovery

MS MSD Avg.

,
RPD

ug/kg ND 53.0 55.2 50.0 106 110 108

ug/kg ND 40.6 48. 50.0 81 96 88

ug/kg ND 38.7 41.6 50.0 77 83 ,80

ug/kg ND 36.3 39.8 50.0 72 79 75

ug/kg ND 55.7 65.7 50.0 111 131 121
ug/kg ND 49.4 60.1 50.0 98 120 109
ug/kg ND 54.0 58.7 50.0 108 117 112
ug/kg ND 49.6 60.1 50.0 99 120 109
ug/kg ND 49.5 52.0 50.0 99 104 101

ug/kg ND 42.3 54.8 50.0 84 109 96

~n1l604-005

(_9111420-002
1

L-9110606-001

r-g111420-002,

,-bll0606-001

'---g1l1420-002
L-J9110606-001

9111420-002
9110606-001

~-~~ ·~1420-002

L. -.J
..0606-001

PHOSPHORUS, AS
PHOSPHORUS (EPA 365.2)
1,l-DICHLOROETHENE
(EPA 8240)
1,1-DICHLOROETHENE
(EPA 8240)
TRICHLOROETHENE (EPA
8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240) .
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA
8240)
CHLOROBENZENE (EPA
8240)

mg/kg 12.1 30.5 32.3 20.0 92 101 96 9

4

16

7

9

16
19

8
19

4

25

,
L-J
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L.J
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L.J
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Sample Nos.

G-9111604-004
G-9111604-005

G-9111604-001
G-9111604-001
G-9111604-001
G-911l604-001
G-91l1604-001

G-911l604-002
G-911l604-003
G-9111604-002
G-91l1604-003
G-9111604-002
G-9111604-003
G-9111604-002
G-9111604-003
G-91l1604-002
G-91l1604-003

Parameter (Method)

CHLOROBENZENE (EPA 8240)

PHOSPHORUS, AS PHOSPHORUS (EPA 365.2,-

TOLUENE (EPA 8240)

1,1-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

1,1-DICHLOROETHENE (EPA 8240)

TRICHLOROETHENE (EPA 8240)

BENZENE (EPA 8240)

Date

7-MAY-1991

30-APR-1991

30-APR-1991

30-APR-1991

30-APR-1991

2S-APR-1991
2S-APR-1991
2S-APR-1991
2S-APR-1991
2S-APR-1991

30-APR-1991

QC Batch

9110606-001

9111604-00S

9111420-002

, ~

I ---------------------------~·Enseco-~ ',' ) A Commg Company

, Matrix Spike/Matrix Spike Duplicate Report Cross-Reference
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J
J
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--------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------
Analysis No.: G-9111604-001/005
Date Sampled: 22-APR-1991

24-APR-1991
Date sample Rec'd: 26-APR-1991
Sample Type: SOLID

LANDING - G-9860-9101

Laboratory Report

Project: (V-9111503) BATTELLE/CROW'S

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

-------------------------~·Enseco
- A Commg Company

J
Laboratory Control Sample Report

J
QC
Batch

J ~;~~;~~~~--

J
L91119001

_ L91119001

J" L91119001
L91119001
L91119001

Parameter (Method)

PHOSPHORUS, AS
PHOSPHORUS (EPA 365.2)
l,l-DICHLOROETHENE (EPA
8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Avg. Rel.
Arnt. Spike Acceptable Pet. Acceptable

Spiked Units Recov. Range Diff. Range
------ ---------- ------ ---------- ----------

2.00 mg/kg 86 80-120 9. 20

50.0 ug/kg 82 49-133 1- 15

50.0 ug/kg 81 76-128 2. 15

50.0 ug/kg 93 79-118 2. 14
50.0 ug/kg 92 75-118 . 3. 14
50.0 ug/kg 94 74-129 1. 14

J

1
L..J

J
/)

I
L.J

'1
tJ



sample Nos.

G-91l1604-001
G-9111604-002
G-9111604-003
G-9111604-001
G-9111604-002
G-9111604-003
G-9111604-001
G-91l1604-002
G-9111604-003
G-9111604-001
G-9111604-002
G-9111604-003
G-911l604-001
G-91l1604-002
G-911l604-003

BENZENE (EPA 8240)

CHLOROBENZENE (EPA 8240)

TOLUENE (EPA 8240)

TRICHLOROETHENE (EPA 8240)

Date Parameter (Method)

26-APR-1991 1,1-DICHLOROETHENE (EPA 8240)

QC Batch

L91119001

J
1·-----------------------~.·Enseco
L: ) Laboratory Control Sample Report Cross-Reference - A Coming Company

J

J

J

J
J

L91130001 7-MAY-1991 PHOSPHORUS, AS PHOSPHORUS (EPA 365.2)
•

G-911l604-004
G-911l604-00S

J
~

L-)

J
J
J
J
J
,.,
J

J
/)

,
L...J

J
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,~; Enseco- A Coming Compon)'

Enseco - CRL
7440 Lincoln Way· Garden Grove, CA 92641

(714) 898-6370· (213) 598-0458 • (800) LAB·l·CRL
FAX: (714) 891·5917

Kay 14, 1991

J
ENSECO CRL VENTURA
2810 BUNSEN AVE., UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Analysis No.: G-9112007-001/001
Date Sampled: 26-APR-1991
Date Sample Rec'd: 30-APR-1991
Project: (V-9111703) BATTELLE/CROW'S

LANDING #G-9860-9101

J
J

J

J
J

J

Enclosed with this letter is the report on the chemical and physical analyses on the
sample from ANALYSIS NO: G-9112007-001/001 shown above.

The sample was received by CRL in a chilled state, intact and with the chain-oi-custody
record attached.

Note that NO means not detected at the reporting limit expressed. The reporting limit
is raised to reflect the dilution factor of the sample.

Solid sample is reported on "as received" basis.

J
J (~ ,I'!

(~'III,/I '{'i{ ,./ t. "", \) i , 1 i

J The Report Cover LeUer is an integral part 01 this report,
This report pertains only to the sampies investigated and does not necessarily apply to other apparently identical or similar matenals This report IS submitted for the exclusl,e
use of the client to whom it is addressed, Any reproduction of this report or use of this Laboratory's name for advertiSing or publicity purposes without authorization is proh,b,red



--------------------------------------------------------------------------------------

JC
JC

Analysis No.: G-9112007-001
Date Sampled: 26-APR-1991
Date Sample Rec'd: 30-APR-1991
Sample Type: SOLID
Date Prepared: 7-MAY-1991
Prep Method: EPA 5030 By:
Date Analyzed: 7-MAY-1991 By:

LANDING #G-9860-9101

Laboratory Report

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

project: (V-9l11703) BATTELLE/CROW'S
Sample 10: (V-9111703-002) CROW-8-BB

--------------------------~ Enseco
- A Coming Company

Purgeable Organics, EPA 8240
Units: ug/kg

Sample Sample Blank Blank
Parameter Result RL Result RL

------------------------------- -------- --------- -------- --------
Chloromethane NO 10 NO 10
Bromomethane NO 10 NO 10
Vinyl Chloride NO 10 NO 10
Chloroethane NO 10 NO 10' .
Methylene Chloride 7.6 5 NO 5
Acetone 97 10 NO 10
Carbon Disulfide NO 5 NO 5
Trichlorofluoromethane NO 5 NO 5
1,1-0ichloroethene NO 5 NO 5
1,1-Oichloroethane NO 5 NO 5
Total l,2-0ichloroethene NO 5 NO 5
Chloroform NO 5 NO 5
1,2-Dichloroethane NO 5 NO 5
2-Butanone NO 10 NO 10
l,l,l-Trichloroethane 15 5 NO 5
Carbon Tetrachloride NO 5 NO 5
Vinyl Acetate NO 10 NO 10
Bromodichloromethane NO 5 NO 5
1,2-0ichloropropane ND 5 NO 5
cis-1,3-0ichloropropene NO 5 NO 5
Trichloroethene 18 5 NO 5
Dibromochloromethane NO 5 NO 5
1,1,2-Trichloroethane NO 5 NO 5
Benzene NO 5 NO 5
trans-1,3-Dichloropropene NO 5 NO 5
2-Chloroethylvinyl ether NO 10 NO 10
Bromoform NO 5 NO 5
4-Methyl-2-pentanone NO 10 NO 10
2-Hexanone ND 10 NO 10
Tetrachloroethene NO 5 NO 5
1,l,2,2-Tetrachloroethane NO 5 NO 5
Toluene NO 5 NO 5
Chlorobenzene NO 5 NO 5
Ethylbenzene NO 5 NO 5
Styrene NO 5 NO 5
Xylenes, Total 11 5 NO 5

'1,
LJ

rr
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L.J

n
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Project: (V-9111703) BATTELLE/CROW'S LANDING #G-9860-9101

1 ~Enseco
L \' ) :~~~:~:~::_~:~~:: ~_~:~~:~~mpany

J, ENSECO CRL VENTURA Analysis No.: G-9112007-001
2810 BUNSEN AVENUE, UNIT A ' Date sampled: 26-APR-1991
VENTURA, CA 93003 Date Sample Rec'd: 30-APR-1991
ATTN: MR. LEO RAAB sample Type: SOLID

r""l

J
Purgeable Organics, EPA 8240 Surrogate Summary

J
Date

1 -----------
7-MAY-1991L...J

7-MAY-1991
~ 7-MAY-1991
LJ

!'I

J
rr
Ll

=J
rr
tJ
.,
J
.,

I

tJ

J
.,

I
L..J

.,
i

LJ

'l
LJ

~( )
L..J

r""l

J

Percent
Parameter (Method) Recovery

1,2 DICHLOROETHANE-D4 104
(EPA 8240)
TOLUENE-D8 (EPA 8240) 100
BROMOFLUOROBENZENE (EPA 90
8240)

Acceptable
Range

70-135

69-138
60-137



J

6

3

o
7
4

,
RPD

99

112
126
118

103

96

112
131
121

101

, Recovery
MS MSD Avg.

103

105

112
121
116

50.0
50.0
50.0

50.0

50.0

Amt.
Spiked

50.7

48.3

56.4
65.7
60.9

51.7

52.7

56.2
60.9
58.4

ND

ND

ND
ND
ND

Observed
Concentration

Sample MS MSD

Analysis No.: G-9112007-00l
Date Sampled: 26-APR-1991
Date Sample Rec'd: 30-APR-1991
Sample Type: SOLID

LANDING #G-9860-9101

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg

Laboratory Report

Units

Matrix Spike/Matrix Spike Duplicate Report

Parameter (Method)

l,l-DICHLOROETHENE
(EPA 8240)
TRICHLOROETHENE (EPA
8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA
8240)

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9111703) BATTELLE/CROW'S

--------------------------------------------------------------------------------------

---------------------------~Enseco
A Commg Company

Sample
Number

l
L ; _

i)

J
J
J
~------------

LJ'111604-001

9111604-001
~
Lltl1l604-001

9111604-001
Qll1604-001

J
J

J
i
LJ

1
u

i
LJ
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Sample Nos.

G-9112007-00l
G-9112007-00l
G-9112007-001
G-9112007-001
G-9112007-001

Parameter (Method)

l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Date

3-MAY-1991
3-MAY-1991
3-MAY-1991
3-MAY-1991
3-MAY-1991

Matrix Spike/Matrix Spike Duplicate Report Cross-Reference

QC Batch

9111604-001

_ _____________________,s E
\.::' nseco
-. A Coming Company

J
J
"J

J
L-)

J
J
J
J
J
J
J
,( )
~

J



Analysis No.: G-9112007-001
Date sampled: 26-APR-1991
Date Sample Rec'd: 30-APR-1991
Sample Type: SOLID

LANDING #G-9860-9101

Laboratory Report

Laboratory Control Sample Report

Avg. ReL
Amt. Spike Acceptable Pct. Acceptable

Parameter (Method) Spiked Units Recov. Range Diff. Range
------------------------- ------ ---------- ------ ---------- ----------
l,l-DICHLOROETHENE (EPA 50.0 ug/kg 88 49-133 8. 15
8240)
TRICHLOROETHENE (EPA 50.0 ug/kg 100 76-128 1l- 15
8240)
BENZENE (EPA 8240) 50.0 ug/kg 95 79-118 10. 14
TOLUENE (EPA 8240) 50.0 ug/kg 105 75-118 10. 14
CHLOROBENZENE (EPA 8240) 50.0 ug/kg 100 74-129 10. 14

QC
Batch

ENSECO CRL VENTURA
2810 BUNSEN AVENUE, UNIT A
VENTURA, CA 93003
ATTN: MR. LEO RAAB

Project: (V-9111703) BATTELLE/CROW'S

--------------------------------------------------------------------------------------

--------------------------~Enseco
A Commg Company

J

J
--I)
J
J
J

L91126020

J L91126020

-J L91126020
L91126020

, L91126020

J
l-)

J
J
]

]

]

J
J

( )

J



-------------------------------------~Enseco
A Coming C\lmpany

J'
~l
-;')

J

J
J
J
J

J
J

J

J
J
n

J

J

QC Batch

L91126020

Laboratory Control Sample Report Cross-Reference

Date Parameter (Method)

l-KAY-1991 l,l-DICHLOROETHENE (EPA 8240)
TRICHLOROETHENE (EPA 8240)
BENZENE (EPA 8240)
TOLUENE (EPA 8240)
CHLOROBENZENE (EPA 8240)

Sample NOB.

G-9112007-001
G-9112007-001
G-91l2007-001
G-91l2007-001
G-9112007-001
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APPENDIX F

STACK EMISSIONS DATA FOR STACK EMISSIONS SAMPLING

(MODIFIED METHOD 5)
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Mid-Pacific Environmental Laboratory, Inc.
6258 (fyde Avenue

Mounlain View, (A 94043
,415) 964-0844

FAX (415) 961-7113

Battelle
Columbus Laboratories
505 King Avenue
Columbus, OH 43201

Attention: Mr. Say Kee Ong

April 16, 1991
MPELI IO: 9104001
Client po: G 98609101
Page 1 of 6

Subject: Analysis of 4 MM5 Sample Trains, Received 4/1/91.
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Modified Method 5 sample trains were prepared and analyzed for
semivolatile organic compounds according to the Modified Method 5
protocol (EPA Method 0010) and EPA Method 8270 (SW-846, 3rd.
Ed.,1986). Results are presented in Table 1. The method can be
summarized as follows:

Before extraction, surrogate compounds are added to each
part to monitor extraction recoveries. The filter and XAO
resin are soxhlet extracted. The probe and nozzle wash, and
impinger and impinger condensate are extracted separately by
shake out at pH >11 and at pH <2. All extractions are
prepared using methylene chloride. All extracts are then
combined and concentrated to 1 mL. Just prior to injection
into a Gas Chromatograph/Mass Spectrometer (GC/MS) internal
standards are added. The GC/MS is equipped with a fused
silica capillary column and is setup for the analysis of
semivolatile priority pollutants.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative abundance
of three unique ions. The entire mass spectrum is checked before any
final identifications are recorded. Quantitative analysis is performed
by the internal standard method using a single characteristic ion and
response factors obtained from a daily calibration standard. In the
tables, an entry such as "<5" means that the compound was not found at
a level above the laboratory's reporting limit. The reporting limit,
which is based on EPA reporting levels, has been corrected for any
sample dilution.

Prior to analysis, every sample is spiked with surrogate compounds as
part of Mid-Pacific's Quality Control Program. These compounds
simulate the behavior of compounds of interest and confirm that
acceptable recoveries are being achieved on every sample. The results
of surrogate recoveries are reported with the sample results.
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. undersigned at {415) 964-0844.
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questions, please contact the
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Battelle
9104001
Page 2 of 6
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These results were obtained by following standard laboratory
procedures; the liability of Mid-Pacific Environmental Laboratory, Inc.
shall not exceed the amount paid for this report. In no event shall
Mid-Pacific be liable for special or consequential damages.
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.---, 9104001
I Page 3 of 6I
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Table 1. Modified Method 5 Train Results

J Battelle Sample ID

J Method
CL-Ol CL-02 CL-BL CL-03 Blank

J -------- -------- -------- -------- --------
8270 Compounds ug/train ug/train ug/train ug/train ug/train
--------------------------- -------- -------- -------- -------- --------
Phenol <10 <10 <10 <10 <10

J Bis(2-chloroethyl) ether <10 <10 <10 <10 <10
2-Chlorophenol <10 <10 <10 <10 <10
1,3-Dichlorobenzene <10 <10 <10 <10 <10

J 1,4-Dichlorobenzene <10 <10 <10 <10 <10
Benzyl alcohol <20 <20 <20 <20 <20

- 1,2-Dichlorobenzene <10 <10 <10 <10 <10

J
2-Methylphenol <10 <10 <10 <10 <10
Bis{2-chloroisopropyl) ether <10 <10 <10 <10 <10
4-Methylphenol <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10

J Hexachloroethane <10 <10 <10 <10 <10
Nitrobenzene <10 <10 <10 <10 <10
Isophorone <10 <10 <10 <10 <10

~_ 2-Nitrophenol <10 <10 <10 <10 <10
) 2, 4-Dimethylphenol <10 <10 <10 <10 <10

~ Benzoic acid <50 <50 <50 <50 <50

J
Bis(2-chloroethoxy)methane <10 <10 <10 <10 <10
2,4-Dichlorophenol <10 <10 <10 <10 <10
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10
Naphthalene 24 <10 <10 <10 <10

J 4-Chloroaniline <20 <20 <20 <20 <20
Hexachlorobutadiene <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10

]
2-Methylnaphthalene <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10

] 2-Chloronaphthalene <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <50 <50 <50
2-Chloronaphthalene <50 <50 <50 <50 <50

] Dimethyl phthalate <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <50 <50 <50

J
Acenaphthene <10 <10 <10 <10 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50
4-Nitrophenol <50 <50 <50 <50 <50
Dibenzofuran <10 <10 <10 <10 <10

J 2,4-Dinitrotoluene <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10

~( )
~

J





Battelle
9104001
Page 5 of 6

Oup .
Spike Spike

-------- --------
% Recov % Recov
-------- --------

52 45
NS NS
54 47
NS NS
59 48
NS NS
NS NS
NS NS
NS NS
NS NS
52 47
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
62 52
NS NS
NS NS
NS NS
65 61
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
NS NS
59 55
NS NS
82 79
NS NS
74 76
NS NS

Battelle sample IO

Table 1. Modified Method 5 Train Results

8270 Compounds

NS - Not spiked

.......,

J
1
~:)

J
J
J
J
J

'1

J

J
J
J

J
J

Phenol
Bis (2-chloroethyl) ether
2-Chlorophenol
1,3-0ichlorobenzene
1,4-0ichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol

~ Bis(2-chloroisopropyl) ether
~ 4-Methylphenol

N-Nitroso-di-n-propylamine

J Hexachloroethane
Nitrobenzene
Isophorone

~ 2-Nitrophenol
. ) 2,4-Dimethylphenol
L-- • •Benzol.c aCl.d

Bis(2-chloroethoxy)methane
2,4-0ichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
2-Chloronaphthalene
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-0initrophenol
4-Nitrophenol
Oibenzofuran
2,4-0initrotoluene
2,6-0initrotoluene

J
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9104001
Page 6 of 6

Table 1. Modified Method 5 Train Results (Cont.)

Battelle sample ID

% Recov % Recov

r
I,
~

,
J 8270 Compounds

spike
Dup

Spike

!

J
,

!
-.-J

-,
I

-.-J
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I
I

.-.J

-...,
i
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.....,
j

Diethyl phthalate
4-Chlorophenyl phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-Butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate

) 3,3'-Dichlorobenzidine
Benzo(a) anthracene
Bis(2-ethylhexyl)phthalate
Chrysene
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Inden~(1,2,3-cd)pyrene

Dibenzo{a,h) anthracene
Benzo(g,h,i)perylene

Date Analyzed
Date Extracted

NS
NS
NS
NS
NS
NS
NS
NS
84
NS
NS
NS
NS
57
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

4/10/91
4/2/91

NS
NS
NS
NS
NS
NS
NS
NS
84
NS
NS
NS
NS
58
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

4/10/91
4/2/91

Surrogates Percent Recovery (%)

J

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d14

57
64
63
65

101
74

48
55
54
56

102
73

/ "-,

.' ) NS - Not spiked

-j

]
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APPENDIX G

STACK EMISSIONS DATA FOR STACK EMISSIONS SAMPLING

(VOLATILE ORGANIC SAMPLING TRAIN (VQST))
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veST traps were analyzed for purgeable organic compounds according to
the standard veST protocol (Method 5040 Test Methods for Evaluating
Solid Waste EPA SW846 3rd. Ed., 1986). Results are presented in Table 1.
The method can be summarized as follows:

Attention: Mr. Say Kee Ong

Analysis of 12 Pairs of Vost Tubes, Received 4/1/91.

April 17, 1991
MPELI ID: 9104002
Client PO: G 98609101
Page 1 of 11

Mid-Paci/ic EnrirDnmental Laboratory, Inc.
6258 Clyde Avenue

Mountain View, fA 94043
(415) 964-0844

FAX (415J 961-7113

Battelle
Columbus Laboratories
505 King Avenue
Columbus, OH 43201

Subject:

'I
I

~J )

J
J
J
J
J
J
J

J
J

Traps are spiked with an internal standard and then desorbed
for ten minutes at 180·C. The desorbed compounds are swept
through a purging vessel containing 5 mL of water to retain
any HCl and then onto an analytical trap for focusing. The
analytical trap is heated and back flushed with helium to
desorb the purgeables onto a chromatographic column. The gas
chromatograph is temperature programmed to separate the
purgeables which are then detected with a mass spectrometer.

Identification and quantitation of other volatile compounds in the veST trap
are presented in Table 2.

Qualitative identification of the priority pollutants is performed
initially using the relative retention times and the relative abundance
of three unique ions. The entire mass spectrum is checked before any
final identifications are recorded. Quantitative analysis is performed
by the internal standard method using a single characteristic ion and
response factors obtained from a daily calibration standard. In the
tables, an entry such as "<5" means that the compound was not found at
a level above the laboratory's reporting limit. The reporting limit,
which is based on EPA reporting levels, has been corrected for any
sample dilution.

Prior to analysis, every sample is spiked with surrogate compounds as
part of Mid-Pacific's Quality Control Program. These compounds
simulate the behavior of compounds of interest and confirm that
acceptable recoveries are being achieved on every sample. The results
of surrogate recoveries are reported with the sample results.

J
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'l
LJ These results were obtained by following standard laboratory

f ) procedures; the liability of Mid-Pacific Environmental Laboratory, Inc.
~ . shall not exceed the amount paid for this report. In no event shall
~ Mid-Pacific be liable for special or consequential damages.

J



Table 1. VaST Results
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* - Estimated quantitation amounts are above 1000 ng range.
Client used acetone and methylene chloride in sampling.

** - Estimated reporting limit, compound not present in calibration standard

J
J
\)

J
J
J
J
J
J
J
=)
J

J
J
J
J
J
J

( )
r _

~

580
<10

12
<10

*4600
*45000

82
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15

25
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

CL-l1
T,TC

ng/pair

21
<10
<10
<10
<10

31
39

<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

CL-03
T,TC

ng/pair

<10
<10
<10
<10
<10

41
60

<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15

28
<10
<10
<10
<20
<20
<20
<20

CL-02
T,TC

ng/pair

<10
<10
<10
<10
<10

25
11

<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

ng/pair

CL-01
BT,BTC

12
<10
<10
<10
<10

81
35

<20
<10
<15
<10
<10

21
<15
<15
<10
<10
<15
<10
<15
<15

11
<15
<10
<20
<15

55
<10

33
<15
280

61
<10
<10
<10
<20
<20
<20
<20

CL-01
T,TC

ng/pair

Battelle Sample IO

5040 Compounds

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-oichloroethane
trans-1,2-0ichloroethene
Chloroform
1,2-0ichloroethane
2-Butanone
Carbon tetrachloride
1, 1, 1-Trichloroethane
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-0ichloropropane
cis-1,3-Dichloropropene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total xylenes
Trichlorofluoromethane
1,3-0ichlorobenzene
1,4-Dichlorobenzene
1,2-0ichlorobenzene
Acrylonitrile**
Dibromomethane**
Iodomethane**
1,2,3-Trichloropropane**

J



CL-Ol CL-Ol CL-02 CL-03 CL-ll
T,TC BT,BTC T,TC T,TC T,TC

-------- -------- -------- -------- --------
surrogates Percent Recoveries (%)
--------------------------- -------- -------- -------- -------- --------
1,2-Dichloroethane-d4 82 84 85 83 73
Toluene-d8 87 92 91 89 93
p-Bromofluorobenzene 103 97 98 95 85

Battelle sample 10

Table 1. VOST Results
l
~l)

J
J
,

J
J
J
J
J

=J
J
J

J

Date Sampled
Date Analyzed

3/27/91
4/10/91

3/27/91
4/10/91

3/27/91
4/10/91

3/27/91
4/10/91

Battelle
9104002
Page 4 of 11

3/28/91
4/11/91



* - Estimated quantitation amounts are above 1000ng range.
Client used acetone and methylene chloride in sampling.

NA - Not analyzed: instrument malfunction for compounds at
these retention times.

** Estimated reporting limit, compound not present in calibration standard

]

l
Table 1. VOST Results (Continued)

Battelle Sample IO

NA
NA
NA
NA
NA
NA
NA

<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15

NA
<10
<10
<10

NA
<20
<20
<20

CL-23
T,TC

ng/pair

Battelle
9104002
Page 5 of 11

720
<10
<10
<10

*8100
350
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

CL-22
T,TC

ng/pair

490
<10
<10
<10
<10
870

50
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15

24
<10
<10
<10
<20
<20
<20
<20

CL-21
T,TC

ng/pair

CL-13
T,TC

980
<10
<10
<10

*45000
630
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

ng/pair

CL-12
T,TC

710
<10
<10
<10

*15000
*1600

16
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

ng/pair5040 Compounds

)
]

J
J
J
J
J

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
l,l-Oichloroethene
l,l-Dichloroethane
trans-l,2-0ichloroethene
Chloroform

'I l, 2-Dichloroethane
J 2-Butanone

Carbon tetrachloride
r--) l, l, l-Trichloroethane

Bromodichloromethane
~ l,l,2,2-Tetrachloroethane

l,2-Dichloropropane.,
J cis-l,3-0ichloropropene

Oibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
styrene
Total xylenes
Trichlorofluoromethane
1,3-0ichlorobenzene
1,4-Dichlorobenzene
1,2-oichlorobenzene
Acrylonitrile**
Oibromomethane**
I odomethane**
l,2,3-Trichloropropane**

i)
J

J

J
?

J
.
J

J

J

J
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Table 1. VOST Results (Continued)

Battelle Sample IO

Battelle
9104002
Page 6 of 11

CL-12 CL-13 CL-21 CL-22 CL-23
T,TC T,TC T,TC T,TC T,TC

-------- -------- -------- -------- --------
Surrogates Percent Recoveries (%)
--------------------------- -------- -------- -------- -------- --------
1,2-Dichloroethane-d4 103 127 95 97 116
Toluene-d8 90 90 86 88 93
p-Bromofluorobenzene 88 97 89 87 99

~-,

I
L...J

....,
I

1•.J

,
l.J

'1,
LJ

.......1
LJ

,/ ')
r _'

LJ

Date Sampled
Date Analyzed

3/28/91
4/12/91

3/28/91
4/12/91

3/29/91
4/11/91

3/29/91
4/12/91

3/29/91
4/12/91
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Table 1. VOST Results (Continued)

Battelle Sample IO

r,
I

LJ
CL-23

BT,BTC
CROW-44

T,TC

4-10-91
Method

Blank

4-11-91
Method

Blank

4-12-91
Method

Blank

5040 Compounds ng/pair ng/pair ng/pair ng/pair ng/pair
--------------------------- -------- -------- -------- -------- --------

<10
<10
<10
<10
<10

35
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15

12
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

<10
<10
<10
<10
<10
<20
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

13
<10
<10
<10
<10

27
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

NA
NA
NA
NA
NA
NA
NA
NA

<10
<15
<10
<10
<20

NA
<15
<10
<10
<15
<10
<15
<15

NA
<15
<10
<20
<15
<10
<10
<15
<15
<15

NA
<10
<10
<10
<20
<20
<20
<20

<10
<10
<10
<10
250

31
<10
<20
<10
<15
<10
<10
<20
<15
<15
<10
<10
<15
<10
<15
<15
<10
<15
<10
<20
<15
<10
<10
<15
<15
<15
<20
<10
<10
<10
<20
<20
<20
<20

J

Chloromethane
r-'l Bromomethane
J Vinyl Chloride

Chloroethane
Methylene chloride

J.. Acetone
Carbon disulfide
1,1-0ichloroethene

'1 1,1-0ichloroethane
LJ trans-l,2-0ichloroethene

Chloroform

l
. 1,2-0ichloroethane

2-Butanone
LJ Carbon tetrachloride

l,l,l-Trichloroethane
r~ J- Bromodichloromethane
L.. 1,1,2, 2-Tetrachloroethane

1,2-0ichloropropane
h cis-l,3-0ichloropropeneJ Oibromochloromethane

1,1,2-Trichloroethane
!\ Benzene

J trans-l,3-0ichloropropene
Bromoform
4-Methyl-2-Pentanone

r, Tetrachloroethene
J Toluene

Chlorobenzene
Ethylbenzene
Styrene
Total xylenes
Trichlorofluoromethane
l,3-0ichlorobenzene
l,4-0ichlorobenzene
1,2-0ichlorobenzene
Acrylonitrile**
Oibromomethane**
Iodomethane**
1,2,3-Trichloropropane**

,.,
J

NA - Not analyzed; instrument malfunction for compounds at
.. / ) these retention times.
~ ** - Estimated reporting limit, compound not present in calibration standard



l,2-0ichloroethane-d4 101
Toluene-d8 92
p-Bromofluorobenzene 90

Table 1. VOST Results (Continued)

Battelle Sample 10

surrogates

]

l
~)

J
J
J
J

4-10-91
CL-23 CROW-44 Method

BT,BTC T,TC Blank

Percent Recoveries

NA 81
90 82
73 92

4-11-91
Method

Blank

(%)

103
93
91

Battelle
9104002
Page 8 of 11

4-12-91
Method

Blank

96
88
82

"J
'1

J
,..--,
J

J

J
J

J
J
J
J
r

/
-)

LJ

J

Date Sampled
Date Analyzed

NA - Not analyzed
N/A - Not applicable

3/29/91
4/12/91

3/29/91
4/12/91

N/A
4/10/91

N/A
4/11/91

N/A
4/12/91
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Table 2. Tentatively Identified Compounds

J Battelle Sample 10

J CL-01 CL-01 CL-02 CL-03 CL-11
I

T,TC BT,BTC T,TC T,TC T,TC

J -------- -------- -------- -------- --------
Volatile Compounds ng/pair ng/pair ng/pair ng/pair ng/pair
--------------------------- -------- -------- -------- -------- --------

'1
Oichlorodifluoromethane 240 NO 34 40 82

J 1, 1, 2-Trichloro-1, 2-2-
. Trifluoroethane 160 NO NO NO NO

C8 Hydrocarbon 25 NO NO NO NO

J C9 Hydrocarbon 28 NO NO NO NO
Ethylmethyl benzene isomer 81 NO NO NO NO
Trimethyl benzene isomer 43 NO NO NO NO

J
Oecane 52 NO NO NO NO
Ethylmethyl benzene isomer 140 NO NO NO NO
Tetrahydrofuran NO NO 30 NO NO
Cyclohexane NO NO NO NO 1600

J Benzaldehyde NO NO NO NO 31

L-J

J
J

J
l
~

J
J
~/ )
~

J

NO - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client's request. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 10
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA eLP protocol.



J
~
!)

J
J
J
I
LJ

J
J
J

=J
J
J
J
J
J
J
J
~!)

~

J
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Table 2. Tentatively Identified Compounds (Continued)

Battelle Sample IO

CL-12 CL-13 CL-21 CL';'22 CL-23
T,TC T,TC T,TC T,TC T,TC

-------- -------- -------- -------- --------
Volatile Compounds ng/pair ng/pair ng/pair ng/pair ng/pair
--------------------------- -------- -------- -------- -------- --------
Oichlorodifluoromethane 110 ND 1700 46 NO
1, 1, 2-Trichloro-1, 2-2

Trifluoroethane NO NO NO NO NO
CB Hydrocarbon NO NO NO NO NO
C9 Hydrocarbon NO NO NO NO NO
Ethylmethyl benzene isomer NO NO NO NO NO
Trimethyl benzene isomer NO NO NO NO NO
Oecane NO NO NO NO NO
Ethylmethyl benzene isomer NO NO NO NO NO
Tetrahydrofuran NO NO NO NO NO
Cyclohexane NO NO NO NO NO
Benzaldehyde NO NO 24 NO NO

NO - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client's request. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 10
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA CLP protocol.
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LJ
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,I-,
I
1

If

!
LJ

J

NO - Not detected among the major peaks examined, detection limit unknown.

The above compounds (idents) are reported at the client's request. They
were identified and quantitated by the following procedure:

After identification and quantitation of the target compounds, the 10
most intense peaks remaining in the chromatogram are selected for
examination. The spectra for these peaks are compared by computer with
a National Bureau of Standards library containing 42,000 entries. A
chemist trained in mass spectral interpretation then examines the
results. Since at the outset these peaks are unknown, no standards are
usually analyzed to obtain retention time or response factor data.
Quantitation is based on a comparison of the area of the reconstructed
ion chromatogram from the unknown peak and the nearest internal
standard. This follows the EPA eLP protocol.
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APPENDIX H

CALIBRATION RECORDS AND CHAIN OF CUSTODY FORMS

FOR STACK EMISSIONS SAMPLING
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METER BOX CALIBRATION DATA AND CALCULATION rORM

Quality Assurance Handbook MS-2.3A (front side)

Meter

(English units)

a If there is only one ~hermometer on the dry gas meter, record the temperature
under t

d
•
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---.l:-:-=---~i--~~~-~I------:-,---:"":;''='::''--=---7"i----~----------

6 't. e, S oS I c200. Q 0 Q I 'I. q 5"3 I 5". Q I o. Cj '-I ::2 75 c F H

~1. '1 52. 1:< / 0 , 0 0 0 ICj. C; '5 2. I ~. 0 I O. 9 G

~~-'I4" 9 9 ( I r2 '10 . 0 0 0 I '-/. '7 9 ,1 6. 0 I 0·' 8

u I I I I

15/.5 CFtt

/3/.5' cFH

~~
:__J~' 00 (

7-1"- 600
!

L.J

Ico2 Go . 00 0 I ~ 0 D I 1$".0 I O. 0 L

1~76 .t)9-O I ~.C>oo I $".0 I 0'00

I I I I

.27.5 cFd

~?S CFI'f

_----"l. qqZI..?OD. 0 col 'to q Cj7 I $".0 10 ,0 c.
/'/ qt1 7 1 ;'/0 - 000 I y . qq7 I ~ l) 10.0 c.

45 CEil

'i$" ( £1./

I I I >'

.,>__~ ~l__~j --:--__~ _
I I I
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I I I I

t 1 II I
!

I
I j I I I
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I
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I'""l

------..;..-----_....:---_....:-_---~---_..:....-_----------

LJ
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I
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I 0 0 Ie ~/!)
If

(in. )"'i - , e = 0 , A = em

z = A sin "'i =
..I:~

ern (in. ) ; <0.32 em (<1/8 in. ) I14
I 4

VI = A sin e = 'H< em (in. ) ; <0.08 em (< 1/32 in. )

1980

~no

_______ no

.:
Secticn No. 3.1.1
Revision No. 0
Date January 15,
Page 10 of 15

.~ yes

______ yes (explain below)pitot tube openings damaged?

~,J .
..._---

1
L'

; )?rt' b..J{ +
J ~JoI -leA ~ #
J
:J pitot tube assembly level?

J
J
J
J
~) P

A
,_5_0 /_- em (in.) P

b
_/;..;..,...;;;0_'...;,) em (in.)

J
J
J
J
J

Comments:

Calibration required? _____ yes / no

;/d3-J-t)- W
J/.$. cT. 3/'>:'1/'~l!

Figure 1.7 Type S pitot t~be i~spection data form.
i1

J



L.
1
-,' )
j 17 /-0 b e. .J

p, 10 I -Ivb-t!. J- L..

,-..

Sec~:cn Nc. 3.1.1
Revision No. 0
Date January 15, 1980
Page 10 of 15

"z = A sin y = fL., em (in.); <0.32 em «1/8 in.),
........,7~'?~1>~--

Y.'I
W = A s~n e = __~~~ em (in.)i <0.08 em «1/32 in.)

no

~o

em (in.)

yes (explain below)

/yes

A = ,7?oo 0,e =o ,3

pitot tube assembly l~vel?_

l = ---.-1"'--

--
Pitot tube openings damaged?

]

]

]

]

]

L-)

J
J

,fl;;2.

Comments:

fr
em (in.)

em (in.) 'J err. (in.)

J
r--,

J
, .
J

Calibration required? ___ yes ~no

J
Figure 1.7 Type::J t:i:.o:. tl:be i:"lspection data form.



CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, In. H2O AH@ /.7 Cf

AVERAGE METER TEMPERATURE (AMBIENT +20°F), OF Tm;V&. / eI 0

PERCENT MOISTURE IN GAS STREAM BY VOLUME Bwo I. Lf

BAROMETRIC PRESSURE AT METER, in. H& Pm Jo./o

STATIC PRESSURE IN STACK, in. Hg

(P1I±O.073 xSTACK GAUGE PRESSURE in in. H2O) Ps
3D,/ r

RATIO OF STATIC PRESSURE TO METER PRESSURE
Ps I/Pm

"'AVERAGE STACK TEMPERATURE, OF T q"FSavg.

AVERAGE VELOCITY HEAD, in. H2O AP ug• (). 11-

MAXIMUfd VELOCITY HEAD, in. H2O APmx. D.ILf

CFACTOR /. ,
CAlCULATED NOZZLE DIAMETER. in. O.3Lj

ACTUAL NOZZLE DIAMETER. in.
~. 31

REFERENCE Ap. in. H2O
". I ~

NOMOGRAPH DATA

PLANT NAVY A\JJ<. LArJDlrJ~ F'lao

DATE 3~. ..;..\_tl._I_,_c,_, _

Checked by: ttf> >

SAMPLING LOCATION

EPA (Our) 234
4/12

J
1
L~! )

J-

J
.J

'J
J•
J
I.

J,
J

J
J
J
J
J
J
J
r'\

- )
~

J



)).qj"O - 9/0'2-
N~Vy /a/l' ,I..AIJC:,IJ ~ ~'f"_('

EPA METHOD 5 PARTICULATE EMISSION CALCULATIONS ~ ,
CL-02.. CI.·0'3

I/O PROGRAM FOR HP-65 •
-Run No CL -Of

PROGRAM CARD - 3

Date 3/2.7/"11 ." / 1.1:flQ I J' 2.9/~1
Time 1~'3 S-I"35 JO/S'13fj ~74r'IO"45

PROGRAH ::IJlD - l ...t~·f.:;r} /D,2JJ../J. /.;..,. I{, 02." .. /~ 7./ ';; w../t.,._

1 h. OrH. Dir. in •• Ai' I. If 0 'd. '5' I,D ")

2 Pb, Bar. hu, in 11& ;lcr.7Y :;0./ 0 ~tltO 0

:5 Ta. Gas aeter Teap,F '71, 'I 72· 7l/'~_.---
4 Va, Vol. r.: aeter'd Cl "'·7f.2 13(' 69 II/."F
5 V., Vol .ater coll' .I 'J7·7 31/· 5 I q. !"

il Vaatd,Ga: yo1 4ac! t'1.~·!'b .'1,.0"1 til!> .-r?--'

IB V.r••••ater a. yap,.c! I·~ I 1.""1 •. 1')..-

~ " M, Gaa 8Cliatllre I·D (. t.:L",," O·S"~

ID Md, Mole rnc. V7 0'" ., b. ,ell 0'"''· CO." per cent o-Dol o·OOf D. CO r

• 0;1' per cellt 2(- 21. '2/,

· CO, per cellt 'O.OOf () .00
' ".OD'

• 11" per cellt 7~ 7'1 7<1·
J: M_d Mol. n. raa d1'7 ,-,.5''1 2. '1.8 "f 26·;11.{ I

f'KUGRAJ! CARJI - 2

1 P., Stk pre., ill.JIg :t1.CO J (). I , I JO.DS

2 'ra Stk te.p ••, '10·g. IB·2 77·e
I~ ..tlPa It Ta • ,I~ 3, /''1 0·7$ 7.~?

4 Tt Ru.JI tiM ain. I ~O.o /80· , 8°'

Is DII 50:. di•• in. O·'ZIO ()·3/0 t> ..?/O

6 CD Pitot coerr. O· r l.j t) ·g4 f).,pS-
i? Hwd 2.g ·8 LJ , 2. [r.!,.: ~ p·t"
B , iHd 0·q9 (; ",q c: o:<r

III • ~astd 12'2·eO J 3;;',0'" I I ,O·i':..
~ H1I, HOl.wt.lPA" WlOt 2'·7~ .2.!."7 ~ I 28.'17:>
I

Vs VelocitT !t/min I.,,<n·t" :l"'1.'1-" 1 I.080 .1o.f1 i!! I I

I: ~ I IsokiDetic lOt- /oq i ,IfJ i

"
I

'l
u

......,

J

,
I

L.J

......,
I
I

-,
I

.....J

'I
I

........J

1
I Pa 2"1·to -: ':J.t S 30,0 'i"

2 Ts ,,:o·e ge.;. , "77· 'r! I
:5 As, Stk area, sq. in. :~.;j" :;.~.).7'-' ) ~ ,. -; '" I,

4! IIf. Filter catch. IIIg /70:" DO I ,COl

5 DII 0.3 1(;) ".~.1 " C .::i 0
I
i

6 Va I "l27.:'Q " I 17'f,'It; i, 0 ro ,~ I

II Jo!d fJ .qq , .,q .01 ;.J ! I

9 Vmstd I '1'2.. ~:::- !?J ..... 0'1 IIO,i)..

10. Stk f1~ rate. actm 25'2·({" 25"1.2.1.- '2.t2.·fJ!

IB lOs Stk n~ rate. dacrlll 238"S" ,,<4' .4'-1 '107. 07
Ir CaD,Emia. grains/dscr
cr, Caw Emia. lba/hr

IE Cat.Emis.gr.iIla/acr -PROGRAM ~A1(4) - ..

IT - _. ..
~02' "

2 0.:>, "
:5 1'2. "
4 Fuel rate, lb/br

Is ruel heat Yal.Btu/lb

6 Call----- -_. ---
7 Caw

A l~rains/scfOl2%CO.:>

I~ :5
,
I,

Ir I~ n '[yceas air

1-~ ~L1000 lb gas 0 5O%EA_ ..
,

E lb/106 Btu - I

] lie·,"·
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J
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I
L, )

J
J
1
L.J

J
1
~

.,
J

1
L.J

L-)

1u
'1

i

LJ

'1
i

U

.,
J
.

1
LJ

11
j

LJ
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APPENDIX I

STACK EMISSION SAMPLING

FIELD DATA SHEET



Checked by:.~~ __

F...18- (P, 'E141o J - ~ ~-f 6

COMMENTS: XM -2. "1.0 CL..-OI

DlsrUA'''''CE

L..J 'LP;L~rIT JL~[. (':' -' '.L=~}PL-~ LJ L.-J LJ 'LJ LJ-'~ ·LJ
AI'J(1i-7/tlJ NA~Y AI" lEW J • (J / "'q -

PLANT (Btlk!l) MNDIAtG;, (AliT;\..../ AMBIENT TEMPERATURE " 'l C METER ~H,l I L \ .I

DATE ,1/).1/ U BAROMETRIC PRESSURE .il 'J. 7'1-1+)f C FACTOR -LILI.,/~ _

LOCATION Olf1kt:"tJd~.il1dt. ASSUMED MOISTURE ~ I" PROCESS WEIGHT RATE" p ~ )J., /-1•.-

L'·,Lj L_J
'0
SCHEMATIC OF HACK

LJ

IMPING!:R
VOLUME OF LIQUID VOLUME ml SILICA GEL
WATER COLLECTEO

1 2
WEIGHT.

ORSAT MEASUREMENT O2 CO HzJ ~ 9 TIME COl
FINAL S i 119,0 _C' • 731· 1

INITIAL - o~ ic::.c _ t)_ S.j7i, r 5',)'"0 - fl:>DJ ('.:.t.... ~ 2

LIQUID COLLECTED r',~' J

TOTAL VOLUME COLLECTED I 4

,
..

OPERATO'Rj~ .~ 13"~ WEIGHT OF PARTICULATE COLLECTED. 1ft,_l_ _~~~o PROBE LENGTH, In.

r'l"-

l~~.
C l-Ol (', '3/0 SAMPLE FILTER PROBE WASH

~ • STACK NO• NOZZLE DIAMETER, In.
FINAL WEIGHT

-L RUN NO. C L- 01 STACK DIAMETER. In.
, TARE WEIGHT D·I.11.. ol-

3 &?2()r WEIGHT GAIN
flOW

SAMPLE BOX NO. PROBE HEUER SETTING - Ler Check: TOTAL

CROSS SECTION METER BOX NO. X--'7orl l' HEATER BOX SETTING .6fl'?'C" Pre.a&.2. , FM,aa."Bg;P08t".D~~. --f....!'Hg

PRESSURE
DIFFERENTIAL

ACROSS I

ORIFICE GAS SAMPLE TEMPERATURE Temp .. ,F'
METER AT DRY GAS METER PUMP

TRAVERSE SAMPLING STATIC STACK VELOCITY (... HI GAS SAMPLE X"fj-:l F/t.rEit
VACUUM

POINT PRESSURE TEMPERATURE HEAD In.•H2O VOLUME INLET OUTLET P'11- Last In. H, VELOCITYTIME
(,"PsI(~) (Tml"I,~F n'-ouTI,aF

~" I

Imp. (J&J'TlET FRtTNUMBER (a).min. (in. H2O) (T s)' of ACTUAL DESIRED (Vm),h J ,.u,. 'PI

J It. n~~-7 C!!'~F tl lei r. JfJ /•.10 l.l~'..,~ 1(;). t.IJ'''~l, 0
!,';.' i-'}~ / 10 .-:;'Ii) • D·I,~ .;2., .,2.,f J.. 15":0 7{) /,9 ).J6 /,R l/b" ,J-L(O ~. I

ti/t;-£;' / l-O 9f t> D,/."2 .. ;lS I, J-.5- :J () /, b 7.1.. 70 J..J- r; J"'9 If. .2lftJ '"i4:0s-hn q fl) If? i ry ,2.5- It ;l,J Jop,3 7'1 ! ?tJ .z.rCl f' it> .:J. '1<- 6...r
flIJfl4IJ f1 ! ," {',j,! I, j-(J I,fo .:; I If, 71, I 7.1 ~.<,q .i.J r{~ .z.'1~ {,.6
1~:~5/'n' Cfl' C o. i<' I: So /;,)"(} 3;../ C".I 71 73 -II, ,.. -~.2 '/(, ;'I~ L.."
14;Jj-j/oC' 94 0 C.I_~ ,lfC I.. tlo 3J!?,f 2-b7g ~?-7 7t./ ;.6 Q 9~ '16 J..¥? (,.f'
/7: '1.;:77() L] j (l () /J t YO l~ '() 33Y; f' 71 7.> 1~'7 s-q Jf6 ~YJ b.P
l/'t:s-slw '71/.-· j

f I.~ '/ 'f C' ·'1tl Jtlt, r 8'/ ?t.. I~ 6,f' "9 '-16 ;ij/j h./)
f~oGlqO -qj .:/ () .,.../ 1.,"*0 .~ ., 3 IfI) • L <jJ.. '1'¥ ~k> ('-

,.q U/'"') ,;zt/f ~O

rJ5~'I.f!Ig" C1.2° 0,1'1 , J1J I 15~ 3fZ ? 5'2
? ,.

~ j •.J'l In i(h .l-'iil '7~O
Ir;lr!/JO C/ j 0 () '/ 'f 11ft' 'I,'~ 3"3, ( >1L g4~ I.i~ .~ l?rY 1ft; 1.15lJ jtJ
;11' ;;t,/u.fi r;,e p,/ 11 J...'c; /. j/) 37/, l 8J- f?~ 1.11?l, /, IJ '-!h 2,/(, ""-"'Jlro cr i I' 0.' 'i .fO ) \'/7 3"" 0

fit, R'<' '!2h r I./J 116 ;. tit!' './J/.)/I.:J

:~-: .rH, t1 C .'1 ~'] c' o 7'" It.5'O /, .5-0 kJrs, -3 S', gt,'"'- ~/-, .., ~.2. 'Ir 1m 7,0"
TOTAL

AVERAGE r><



CROSS SECTION

LJ

PROBE WASH
.

SAMPLE FILTER

WEIGHT GAIN T

TARE WEIGHT 1fi:1.f..-.r:r-q
FINAL WEIGHT

CJ 'U LJ ..~=~
METER 4H, 12 7 \.. .)
c: FACTOR ...,.f.LJ1 .{../ _

'II 01.4 }Jr./p~_
PROCESS WEIGHT RATE

J:"(~PROBE LENGTH, Ill• .....J._.Jl.!.....:z;~~~_

NOZZLE OIAliIETER, Ill. (1, ~ I D

STACK DIAMETER, Ill. ~6:.- _

PROBE HEATER SETTING .J7.r'f Leak Check: _T.;.;;O;...T;,.;AL~ --f

HEATER BOX SETTING ;;ul1f Pr.~ CFM,.1a.."Hgi poa t£CIID, ~lHg
fAA

STACK NO. _

RUN NO. C L - 0.2

SAMPLE BOX NO. --lir6:;;:.-.. _

METER BOX NO. x-yOSt?

OPERATORAntea4~

L~·p~I~~'rl~J)LL-.JEC1Lc=bO\ CJ ~
PLANT AMBIENT TEMPERATURE hi e
DATE J/~pl91 BAROMETRIC PRESSURE .JO./f) "Rt(, .

LOCATION cn.ilh !t.~~i:4.«'" ASSUMED MOISTURE, " j, t/.

LJ'L',,,Lj
V
SCHEMATIC OF SfACK

LJ

VELOCITY
Ipi

3 t7p /CJ,.<

l3 f).'O 1.t1

1,'3 1.2 70 IJ ~.2

PUMP
~~ VACUUM

~ FIL'7'l:A I". H,
lDuTCl; FRIf- ,ev••

).73 tf 7
,),7.2 tiP

.27'7 ,r-I

I", q

& q

OUTLET P'i1- Last
(T"ouTI,-F ter Imp"

~/
.. I
?-'7

7/

7:2.

7/
72.

71J

71../

'7/

GAS SAMPLE TEMPERATURE Temp. ,F
AT DRY GAS METER

PRESSURE
DIFFERENTIAL

ACROSS
ORIFICE
METER

VELOCITY (,\ HI GAS SAMPLE
HEAD 1",.H20 VOLUME

(.\P I ) (Jf\P I ) ACTUAL DESIRED (Vml.lt l

C 1'1 I oC' ,.fO ifJ.},7
o 1'1 ),JI) /. rf) 4/5:)1 J

0, 15' I ,r~ I .f, lfLf9. ~
() Iii I,')() J,,)I) 'N:l,/J

0./ 7 },7.) ,7~'\ ~ 0/, }
I(). 1? J, 7" ,7J' So :l 7

e'7

8'1 I

'37

8'

STACK
TEMPERATURE

(T I)' of

STATIC
PRESSURE

(i".H 20)

1// Js /;0

/J.;3ilt'iO

J.:OS/)}Il
I/):/:;!J;.o

TOTAL

TRAVERSE SAMPLING
POINT. TIME

NUMBER (e), mi".

AVERAGE

VOLUME OF LIQUID I
IMPINGER

SILICA GELVOLUME ml
WATER COLLECTED

2
WEIGHT,

CO H,\ 3 4 Q ORSAT MEASUREMENT TIME CO, 0,
FINAL Iv' . (' ~'~~() it) ..-']7..< 1

INITIAL -0 - f.'iJ. ,'" -a- lf5?>.O 2
LIQUID COLLECTED 10,D - ,r.O (/.,0 :).7..5" ]

TOUl VOLUME COLLECTED J ~ il 'l.) 4

COMMENTS:

Checked by: _



WEIGHT GAIN
TARE WEIGHT I". II tl 0 J

FINAL WEIGHT

L••k Check: __TO;.;.T,;,;.AL~ -i

Pr.UJ.I. CFM, ~"Hg;Po8t,£.A..Cfll,.1..!J'Hg

(I

PROBE LENGTH. III. II~
iI.J/O

NOZZLE DIAMETER.I~__
I I,

STACK DIAMETER. III. _.a::.!! _

PROBE HEATER SETTING W
HEATER BOX SETTING ;nz

OPERATOR~~
STACK NO. _

RUN NO. C{, - () 3

SAMPLE BOX NO. \ #: ~
METER BOX NO. ~ - 'I()[7.1

LJ'PL.JTl 'DLLJ~r-J:Lr JJf---J\ L J LJ L J LJ LJ_-~ U
PL.ANTbROktsJ l-A1JQJNC?,' c...t,;· AMBIENTTEMPERATURE_.:a::4~{) __ METER&H, /.Zr \ .....1_-
DATE 3/.2zlft BAROMETRiC PRESSURE JD. ~()")..J,8 C fACTOR --"';'.1..'1-1 _
LOCATION rriffit,/.~.J..Jtu ASSUMED MOISTURE. I --.J;....t/___ PROCESS WEIGHT RATE 7, I ~ ~ b.~/I-,.,_.

. WEIGHT OF PARTICUL~TE COLL.ECTED. Ill'
SAMPLE FILTER PROlE WASH

DISfU~I""CI

LJL 1,,,LJ' LJ
v

SCHEMATIC OF SfACK

CROSS SECTION

LJ

VELOCITY
"I

PUMP
VACUUM
I... "......

'1.'5. .t..m 1'J~ 9

YAb..t FlllU
t111't~,. Fit".

';-1

II;:!'

1-'7

6/
h.f'

77

OUTLET .,11- Laet
(T"ou,).oF tar, Imp,.

77

?p

73
7/

'J (1

77

l"O

GAS SAMPLE TEMPERATURE Temp. t F
AT DRY GAS METER

090 I.PO .~" I~l, 7

PRESSURE
DIFFERENTIAL

ACROSS
ORIFICE
METER

VELOCITY (.\ H) GAS SAMPLE
HEAD In,.HaO VOLUME

(.\p5) (Ihl'";) ACTUAL DESIRED (Vm) .11 3

oCf(J J,lJrJ 1,00 1/;}.lf.C1

,it>O I. JO I b r91,1

,110 J.Js J.t.'> S'63.J..
,/~(J 1./C> ,ff) In;,q,'i

,,(j0 }, 10 10 II. 05: L

,()~O J, ()O t Of) .rePl.J

•()'IO 1 ()p I. IJ() S-9J.

7.)

73 ·

76

7:2.

'7'1

82

?h
79

~J

STACK
TEMPERATURE

(T 5)' of

a;Jf/.rO

8:0'i /:)..()

~'ss/ 7()

I.fl,' /J-J3 ()

Iq 'ofl flO

Ie,· S"$: 13iJ

1'1:35'/110

TOTAL

TRAVERSE SAMPLING STATIC
POINT TIME PRESSURE

HUMBER (e). min. (in. HaD)

IMPINGER
SILICA GELVOLUME OF LIQUID VOLUME IlII

WATER COLLECTED , WEIGHT.
1 2 J 4,., • ORSAT MEASUREMENT TIME COJ OJ CO NJ

FINAL S.O 'N.o 3 co Ij-eJ.4 I
INITIAL -0- IUM -0- S.,m.i' l

LIQUID COLLECTED r-,O -£.0 ::J.O I1.S 1
TOTAL VOLUME COLLECTED I , 9, lj" 4-

'#-1 .... 1,'1(7
1i/~ -1':0"

COMMENTS: Nil ~ I~;IJ

#/J '/d;~r

1I13-/~:.JJ-

AVERAGE f>< # I - i;(J"
# J. - P,'/J.
II.J - il1.l

'itt-{ - 9;30
11 .t - S':.J7
# (, - S',''i.f'" .Q.n .'.J..h "L .•
# 7 -'1 ,'3/fo- ~rr/l~

r:I iJ -9:tlO
Checked by: _



L_~J

WEIGHT GAIH
TARE WEIGHT

WEIGHT OF PARTICULATE COLLECTED.ft,

SAMPLE FILTER PROBE WASH

FINAL WEIGHT

LJLJL ;IJ__ -J .-- _. __

METER4H, ~\---:.__

C FACTOR ---- _

PROCESS WEIGHT RATE

L~.k Check: ....;.TO.T;.;.A;.;;;L -t

Pre_lcFM, _"Sg;Poat _Crll.----!'Hg
, :

BAROMETRIC PRESSURE _

ASSUMED MOISTURE, " •

AMBIENT TEMPERATURE _

PROBE LENGTH, In. _

NOZZLE DIAMETER, In. _

STACK DIAMETER, I". _

PROBE HEATER SETTING _

HEATER BOX SETTING _

DATE _

LOCATiON _

STACK NO. _

RUH NO. _

OPERATOR _

SAMPLE BOX NO. _

METER BOX HO. _CROSS SECTION

LJ' [_ ,"~", C-__J
V
SCHEMATIC OF n ACK

Temp. )
PUMP

I VACUUM
111· Last 1Y,fU:t fltre1 I". H, VELOCITY
ter , Imp. O(JT/£r F~/r '.11'_ 'PI

6tJ lI,3 J.F~ P.9
,,~ t.j.~ :.Lf1) &,,(1

I b3 If\J .t..hJ 7,';

?P

OUTLET
(T..ou,I,oF

i

flO

GAS SAMPLE TEMPERATURE
AT DRY GAS METER

I~{' J, 9/lj

PRESSURE
01 FFEREHTIAL

ACROSS
ORIFICE
METER

VELOCITY (.\ H) GAS SAMPLE
HEAD In••HJO VOLUME

(.\p 51 (v' "Ps) ACTUAL DESIRED (Vm).lt 3

,It'(J I" () ',IIJ "'.f:f: 7

STACk
TEMPERATURE

(T s). of

1/":35"1 J70

TRAVERSE SAMPLING STATIC
POINT TIME PRESSURE

NUMBER (e). min. (in. H20)

I

TOTAL

AVERAGE

,MPINGER
SILICA GELVOLUME OF LIQUID VOLUME m\

WATER COLLECTED
1 2

WEIGHT.
CO NJJ 4 II ORSAT oIlEASUREMENT TIME COJ OJ

FINAL \
INITIAL I I 2

LJOiJ/() COLLECTED I J
TOTAL VOLUME COLLECTED , I ..

COMMENTS:

Checked by: __



VaST No.

LJ l J [ "', r_ J' LJ" p~_~--.J'--- -',
Stack No. V"'M.~,lL1Jr:"~1 - - L.....J

-'---"
Probe No. ~I - fd~ r~~ -

.5<~7ZL?1~ g.r~h,l.a
Rotometer NO'-I?! jL.._:I.~..:O:::-..::.;::J::::""':...J~~V : _

Dry Gas Meter No. (! /t2A?rr/ 4~~ 3?DI/

LJ

Loca t ion---:::;';:;:;FL'-":;:':";;';;';~~~~ _

Operator .N. IIfIJfP7

~....:...s:::e-I~~\if>~
Tenn/Charcoal CL- a lorc

LJ L "", LJ" L__J' LJ' U' L_T LJ U r '1 LJ
Plant (D.itJtLt'$ LIlA/f)U<c;) UAV[ Mi. l,AND7-/V-b '1....1[.1)

Date 2r-. ,2I1t.ui 9/. ' ~ 'Ii CL- 01

I
~.

Condenser Gas
Cartr' dge I. D. Rotameter(a ~ime Sampling Probe(a) Barometric Outlet(a) Meter (a) Sample

Pair leak Tenaxl ReadinJ Duration Temp. Pressure Temp. Temp. Dry Gas Meter Volume
110. (b) Check Tenax Charcoal (l/min Initial Final (mfn) (Oe) (in of Hg) (Oe) 11.( I~ut~e.~ Initial final (liters) Comments

T.2/~ cylQ. 1-1 .. '1e 'S ... H...t..

~~ I~ ~( ~I ", (Jo';'
~ •• v,

1z.zA ~. f!J--1J /- - 11. '11f
(!, j.:-IJ I.. R., '.......

t~ I'''~ ~ 2.1 20 - ~.o- /3

IS I;) 5~ I
>:z.p - I? :13 :lJ - it;.0'0II

\ J
\

6( 11/ t;5' j
)6 - 11 II ~5 ~S- - V5'-l}

•

f~~ 1~/5 / '10 4o~ " 12. '2.5'.7.5 2. /), l£) ~O.4:3
~~ (AJ'
~.

~~ok..-~

;

...
i

r~,J , , I , I I

((,dReading should be tabulated at the beginning of a run and every,..uve--mfnutes thereafter.
lJ)"refers to salllple collection all one pair of Tenax and Tenax/Charcoal traps.

( ~. (



Field Blallk 1.0.: Tenax :5Awtt: As P4aill
Tenax/Charcoal ___

~~#L)'oW LJstafI-ra.· So) LJ 'L,-:).l'U .,C~ ",L-J
\J--

Probe No. <2 ( - 10' 7.z/~(V wdpu<c

, VOST No. 5'f5$711':;~ :2 ~.c) /0 J B

Rotameter No. C JIJ 03 I
Dry Gas Meter No. VC /029r 131b';;. x- 37i!J/1

LJ LJLJ L ',LJ LJ LJ LJ
tJAIJJ ~ ..I'Ir. L"tJDltJ(, FIf:;7.-VPlanl ...._" _

Oa le:__1-:.......:.1-:...r"t,.;..-".:.,.rt__"_J _
Loca tion_c:._l{.ovJ:.-_·~_\.._A_N_D_' _t>J_fr_,_~..::.-_. _

Opera tor__C-_,_6..--,;,"_1D_'_~-I-/--3I#::'" .;;,~_At_'Vj'...L.. _

,
I

Condenser Gas
Cartridge I. D. Rotameter(a' ~hne Sampling Probe(a) Barometric Outlet(a) Meter (a1 Sample

Ir Leak Tenax/ ReadtnJ Duration Temp. Pressure Temp. Temp. Dry Ga! .}Iiter Volume
.(b) Check Tenax Charcoal O/_tn Initfal Ffnal (mtn) (DC) (tn of Hg) (DC)

I.~utl~tJ Ini~ Final (l Hers) Comments

28 ~ DK ~J.:02·T Ct.-OZ- rc. 1430 'l9,:f+ v ~-~.8.5 \o.!lD
~ '3 JJ. 5· 'J.1'

I~) ~v J t> '%
1\ I "~.

~ ."..~ ~ to

'5 'J/1l0 :lS -.15
:/lj.,qS-

'- (/ /';1.;
\ 1\

).0
1.6-210

~~.o,
8) PI f6 1\ - ... 'I
8S" 15bO lIlD - I~ 2f,-:; ~

~ IS. I>

~~D H,
'J 11.- 27-27 ~<O.J'f.~- ~~ ~ '2~V·

, 5/b - UI3.1...·/ =--
~

~ ~01<-1

;

r_
1-
,I )Ileading should he LIlJUlated at the beginning of a run and every~minutes thereafter.
h)"refers to salll/lle collection on one pair of Tenax and Tenax/Charcoal traps.

Co' • r--.



LJ

X-39"1'('

l_J r 'S);G~)No._L_J_L_....J_l___.;.L_-l='~'....:;:;L;_.·=.)_1 .~ LJ
Probe No • ..s.t.w.a:...;If;;!...L._..:.-n.=:~..r~"A1Ir...IQoI;_7?{..!...IIIl\...Jt:-d:-Ui"J~~J-Q;r..;;r,J.)

, VOST NO'--'~"'9-~=..:.._".....kro::::-.__.....2~~()::;"'f-/...l::t:?:::../:....D;::...,-.-_

. <2= 1003/

C· /027';:'

Rotameter No.__o=-=-""--oI-Mt.""""'''"''" _

Dry Gas Meter No.

LJ L' r-", [J", ~ __ J __ [J
Plant tvlJ A VI. ~"'N.DI"'(,

Da te f.1 it ArtL I C\ l\ ,

Location ("'''''7 LANQ'""J (U\,..\P

Operator e. P.> 1110 ~,,~ / W.'?...;.M...:-1Z)....'''-- _

Ft e1d B1ank 1. D. : Tenax~ t: 'fi~-"l9.J9JIr-:r-:~':D'

Tenax/Cha rcoa 1 ' (1I&,(i '#-1

,
I

Condenser Gas
Cartr dge 1.0. Rotameter(a ~ime Sampling Probe(a Barometric Outlet(a) Meter (a) Sample

Pair Leak Tenaxl ReldinJ Duration Tem~. Pressure Temp. Temp. Dry Gas Meter Volume
110. (b) Check Tenax Chlrcoal (I/_in Initial Final (lIin) (8e (in of Hg) (8C) (outlet) lni tial Final (l iters) CO/llllentsI... Ii ....
U .. 0-16-'" U,03-T cJ.·O.l-re 15-50

7211 OA:: , g~ ) 0 - 1.1. 7 '1 13 2(, 2~. 1),000
'It

t~
15~o

If - J/ 12- ~
2" .2.' 5. /;L

. \ "

8S
l> )

15~ '2,0 II /,.. 2.5 -25 /0*.1.0

'If 1~6
)

30 It IJ 2'-2" IJ: lI'f

" it) 1(,\0 •)

~ ~FJi'~'~ 'If) IJ 16 ...2.' 1d.6f 2()·1~ -
t(

~JrlJ~

~.
-----------

i
I

:

I

- .. .,...._1

1
(1)/leadlng Should be tabulated at the beginning of a run and every-ftve"""rninutes thereafter.
h)nrefers to sillllple collection on one pair of Tenax and Tenax/Charcoal traps.

C'-- ., (



u· L ' '" C-_--J L.J [_J-' L~· [~ LJ LJ r ] LJI.J
: . :...: "'AV)I AUX. L.A uDI ClG- ~/£LO.

i~# &J.o.2..
Date ;A1 A~CrI 2g, 11'11
location C I?t:> eN '~ l,4.NS) , .... " I ~Lt F

Operator C. ~~\.D G.E'"S.. ~. ~"''tjf)5

Field Blank 1.0.: Tenax, _

LJ

Probe NO. _

. VaST Ho. $'fsieA "'2 •

Rotometer No._C_-'_D_D_3-:/:...- _

Dry Gas Meter No •....;:~;.....;.t...::;O..::2..!.9.:.7 6_~_.1"_v_J_..:..9_~_/__:J_

Tenax/Charcoal ___

!
Condenser Gas

Cartr dge 1.0. Rotameter(a) ~frne Sampling Probe(a} Barometrfc Outlet(a) Metel" (a) Sample
Pair leak Tenaxl Read1nJ Durat10n Tem~. Pressure Tem~. Temp. Dry Gal Meter Volume
/lo. (b) Check Tenax Charco.l (1/111n In1t1al F1nal (mfn) (DC (1n of Hg) (DC (outlet) In1t1al Final (I f ters) COllll1ents- :-

"lit ,ST
5rll( ':T"

~ CL-I/-T CL-II-rc
3~

"'I ~ - - .30 'It' , /7 - 17 t::J.tJiZJ.'
~

85 1(>25
~·IV

j)fJ.IO Ifltt 9 19·'9 ~-.{)O

-< ~40
'.

as /b"jV
..,

If) 20-2 0 10. of)

loJif Jt> " ,21-21 J).oo~, ~

: it k.
..

lj-2J <0, IJt 1D, tJtJ ~k,W JOf) LiO 'I -
lLwh S'Z' .J'

tM\ §~ It'.,),
@IL.~~ 4y •

;

, .-rpJ .
(<1 )Reading should he tabulated at the beginning of a run and every.f-ivtrJfiinutes thereafter.
(h)ll re fers to sifl'''l/e collection on one paIr of Tenax and Tenax/Charcoal traps.

wi ~



Probe No. _

LJ [-'" L J L J L T [-l' [-.J' LJ
Plan t _7_.J/I-:;0=:-.-;..A_\J~__L.;..ft_-N...;/)...;.I_tJ6-_-.;..F_1E_L..:::;.:D _

Oa te. ~_A_/(_._2_t--:..,'_'q~If..:..I _

[-.J r 1 [J
~ Cu;t· - s~acJ No. [v n.Jo e['fit .rv,J Ii~] '-, i-----.J

'-'"
LJ

Location O\&.... ~ L~UDr ... 6, I!I'L,F:·

Operator ~. ~I(I P6f.Z/ tJJ. iJlo'4?7

field Blank J.D.: Tenax, _

Tenax/Charcoal ___

, VOST No. 9y)r~ #z"
Rotometer No. _

Dry Gas Meter No. C- 101ft 7 -
-.;;..-...;..~~-----~-:.-...;.~---.:..-

r

,
I

Condenser Gas
Cartr dge 1.0. Rota.ter( a ~ime Sampling Probe(a) Barometric Outlet(a) Heter (a) Sample

Pair Leak Tenaxl Readin~ Duration Temp. Pressure Temp. Temp. Dry Ga~ Meter Volume
110. (b) Check Tenax Charcoal (1/_tn Jnittal Final (Dltn) (OC) (1n of Hg) (·c) IJout~V Inittal Final (liters) COlllllents

.~

t( 11/0 \
~

"~. Cl-l2-1" CL-O:rC ~ 30.10 ~ 10 ~tj -l~ 0,0()0

&5'" 1).60
!J

II ~D ( I() 2~'1..'+
\

f>
\ )-

113() ./) Itl ~.s.,.~S I D. Of>
\

> i

g~ Jlllt) g '2,.~~ I;. Of).
\

~ ~~

.~~ 6) //50 / I{O It'" 1 ~7- 27 240' fO. tJ(, fian,~~,
Jo.o(,,~VJ ,~

S"'~·.(/ 1~'

:

~,,4I..

[~~fleddlng shuuld be tabulated at the beginnfng of a run and every~mfnutes thereafter.
"refers to sample collectlon on one pair of Tenax and Telldx/Charcoal traps.

~. ~



LJL..-J ,LJ [ -, r J ' '["" -'11 r -"' . .---,
Stack Uo. v-...?t}j<l.-.~, ( 11_. r- (L.....---J -~ _J

"-./
Probe No. I"-t4~

, VOST No. ~ ysnsa, ~ 2-
Rotometer No._,_C_-_I_OO.....;~:..;/:..__ _

Dry Gas Meter No. C- /01.91 6111- X J '/0 II

LJLJLJLJ L '"Lj LJ LJ LJ
Plant \'1 W",...J A\J '" L AJJ~/I'JG- r- If LV

Date )iArt. lj.L.,~lq:......Gt....:./ _

~ocat1on [, ~w '? L~ NDi U', CPo .... t:I

Operator~ItIDW! t'1. b..;.;;N1...;..fE'--.L.7 _

Field Blank 1.0.: Tenax, _

Tenax/Charcoal __

-

!

Condenser Gas
Cartridge 1.0. Rotameter(a) ~fme Sampling Probe(a) Barometric Outlet(a) Meter (a) Sample

Pair Leak Tenax/ RUdin, Duration Temp. Pressure Tem~. Temp. Dry Gas Meter Volume
11o. (b) Check lenn Charcoal (1/_1n Initial Final (min) (DC) (1n of Hg) (DC (oupet) Inftfal Ffnal (liters) Conments

~~ 8S~
''-'VI

CLIJf CL.. 13-rc..
v. . - 30./ t> 9 '27·~7 (J, CiOO \t''tDO/V,

1Jt'&~' Ji' [),o I)

~ Q.li,).
•

7) .. J".L 1:1.I0~ " 27 17 ~ C1S-
' ..

1)
0

11"".0 g. qS;
[/, ~~

1220, 1 ~1.17 -~ "J.!J/
1)30 ~

I~ .J:T_I"ti

,2'~O I). /9'is , q 2'·-~1
1\

1/ '/0
~o~ jo-- Ji) IBJs J9,Jj 18·KS

~J3
- 8!i"

1~'fO - /0 ~
ll~'I
-~ 1'1

~~ 4~G "-

1.00 9t~

;

-rfI/C V

I (cl)Readfng should be tabulated at the beginning of a run and every..ftVl! minutes thereafter.
(b)"refers to sa~,le collection on one pafr of Tenax and Tenax/Charcoal traps.

~. ~.



LJ L'" [~ "U 'LJ T-.J ~LJ
Plan t NAV"'-/ Atf~ J.MDuJr, fi Cl-D
Date---.J'AfM&4. :t ~ Lq 9/
location tYl0tl25 J..AA/D-.rAJ& 04trF
Operator (J ..~,l &.Q ~(\( =B".(J-~
Field Blank J.D.: Tenax. _

Tenax/Charcoal __

Dry Gas Meter No.

!

Condenser Gas
Cartr dge LD. Rotameter(a ~tlll8 Sampling Probe(a) Barometric Outlet(a) Heter (a) Sample

air leak lenaxl Readin, Duration Temp. Pressure Temp. Temp. Dry Gas Meter Volume
o. (b) Check lenax Chartod (1/.1n IniUat Finat (mtn) ( ·C) (1n of "g) ( ·C) ,~utlstJ.. Initial Final (liters) COlllllents

a.JJ!..Ji.' ilt...·Z'·1~·ZI.Te .III. ttl
~~,,~~~. 35 07115 . .

~- /2- III ILl 0,00 ~
I"/~1\.--r II .., v

S~ t)7 sS f~ 11-17 J./,lJ 0

oBb5,
[) tel \

g~lU4t. I?-- 16- 20 q,'(O

UfO IJ"'J 0, JiI'I eSI!) /"J. 2.1· 2.1 1'1, gr
j t1 ob1s .[)~o· j.C

:l ;l.]A 2b,2/...4W~~·/' ,) 14.)./ J.1J,1I
1\

~.
Jl.~'

;

,r,"./,

fa)Readin g shuuld be tabulated at the beginning of a run and every.J,.t.¥e--minutes thereafter.
u)orefers to sample collection on one pair of Tenax and Tenax/Charcoal traps.

f .., r



LJ LJ r-l ILJI-LJ [l r 1 T J" U-~'__J
_~ CL.\-/J Stack-rio. tlAr~ rltv }t ~--.J

(~j Probe No._""'<.O_..:..~ \...._/__

VOST No. ~l SrI!. Y't ~:J.

Rotometer No. e I b 0 ~I

Dry Gas Meter No '_..MC,--_,~o_2-:lf..J.1 -fo/JLl.tl~[~X,-.",-3 q~6:,..,!_

LJLJ L -, ,,~ LJ LJ L_J
Plant tJAVJ'...,j Au,. l. A~~I~f;- ff E:LV

Oa te ~ ~ /, ~M '2 , I '" ~ ,

Location C'etDw.~ LA.LJ~IIJ("/ (.4L..4(.

Operator C. &AhD 6-1<' / ()J. "~1l)5

Field Blank 1.0.: Tenax, _

Tenax/Charcoal~ __

, i
Condenser Gas

Cartr dge 1.0. Rotameter(a) ~ime Sampling Probe(.j Barometric Outlet(a) Hete.. (a) Sample
air Leak Tenaxl ReldinJ Duration Temp. Pressure Temp. Temp. Dry Ga Meter Volume
o. (b) Check lenn Charcoal U/ilin Initial Final (min) (OC) (in of Hg) (OC) (~u.tle~) Initial Final (liters) COJll1lents

I~~~ veL'l1r C1..-1.'2.Tt,... 'S D8qt{)~ IN>~"" 3o.c> " t4 :J.{p
~~

;"\ O,dO
2"~~'- •. A" It

ik"'lJ
OiSO

In D ::::- 9 ~ '.).{, '/, ,,,,~ \.

~~ 6Qoo
I/~.u

8 .2,- l' ,/.83r-.. \,

8f D~ It) II"" 7 "3~28 , '1, go
I' .n ~

U kl 1~ P9.lD
!f "t -.

t/~~ f ';, !·U :J..t).o ~b./) ~().f) -
:/j, t<

~.

':

;

.- -to;.,

!<1 )Readlng should be tabulated at the beginning of a run and every~ minutes thereafter.
,b)orefers to salllple collection on one pair of Tenax and Tenax/CharcoaJ traps.

I •



;L,,-.J ~ ~LJ StaIn~J •.•~~ JO(L,.;Jc 'U 'LI " .~

Probe No._-=Mp.:..%-~ \...._I__

VOST NO'__~_~-I--_.jl._~ _

kotometer No._••_.=:~~J_°0_"'_1 _
Dry Gas Meter No._--..:::.t_1b_"_'1_7__~-..aI2~~~I~y_~_9_0_'_I_

'U 'LJ '[ "J

~(}t.(jj0
( CIkt)

LJ L' '~, iLJ 'LJ 'L-J 'U 'Lj
Plant N~v0 ,AUK L.RNeJ/lV6- flt"lJJ

Date If" if (HI I) Of, , '#If1 (F 1('0,..'4 ):--_

location (! /f4tJJ •S L.1I1VJ)IN6. cAUL.

Operator It .1J,fll6-ltS l;u e,:'TlJS ' ~~ ~'1
Field Ola"k 1.0.: le"" C~· ..). ef - PoS'· f~' I\...fI !';

leon/Chat'... wt: ~)-&TIGo- - p••, 1tiS r . Ly <P ~
iR::tP 8t.4AJJ:- r -::- -" . +-- tt£«t.J=o~I ;),'\

I -n-r::p 13l..AN~ T/~ -=~ I A" TC- e;e()I.,tY-~- T(!
,,

Condenser Gas
Cartr dge 1.0. Rotameter(a 'rtme Sampling Probe(. Barometric Outlet(a) Meter (a) Sample

ir leak Tenaxl ReadinJ Duration Temp. Pressure Temp. Temp. Dry Gas Meter Volume
'. (b) Check Tenal( Charcoal. (1/.in Inittal Final (mtn) (DC) (in of Hg) (DC) (out,let) Initial Final (liters) COl1lllents

J~"eL "''''
;..Jt~Cl·1J1 tr r;q.J0 ':',A, 'OrO"~ q 11·28 0, f)lJ1)C'L·2,·Tc. _I "'1491

.~"'D)o I~
S~ 0'1110

lIlD
~g.'l~ f'Oj,. q

3> ,qjO l>10 'I 27- 17 /Dr.1t' \

1'\

I
,,11. 3~ tOlO K'O /0 27· 27 If-/)

frJ"A ~ ~~ 1f)1() ~"J1:t~~/ /0 21 -11 ~o.oo 26.4tJ ~t). 4 (J ~~~ ~J,
~d1 ~

-.. , ~-' ' .",,
J,.-, '1 r .

p()~( J...

p, ,I).
~.

'jJtJ: ;

,- ~pJ.?t~,~
~~~r~lS{ j

I

?tvJ6 ~.

~
.. .

fEr.. rJ

,a)lleadI1l9 should be tabulated at the beginning of a run and every~minutes thereafter.
IJ)"refers to Silllll,le collection on one pair of Tenax and Tenax/ChirfCOal traps.

~-, -
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NAVAL AUXILIARY LANDING FIELD
CROWS LANDING

GROUNDWATER CONCENTRATIONS CALCULATIONS

BY

BATTELLE MEMORIAL INSTITUTE



Groundwater Concentrations Calculations

Problem Statement

To demonstrate that the use of treated soil from the LT3®

system as road bed material will not have any potential impact on

the quality of the groundwater

Assumptions

1. The treated material is spread over the ground to a depth of

I foot. porosity and bulk density of treated material were

assumed to be 0.3 and 1,500 kg/m3
, respectively.

2. Contaminants in the treated material are as follows (from

final report (Torres et al., 1991»:

)

Contaminants

Benzene

Toluene

Xylene

Ethylbenzene

Soil Concentration Water Quality

(mg/kg) Goals (pg/l)+

non-detect (assume 0.005)* 1

0.037 40

non-detect 0.015) * 20(assume

non-detect (assume 0.005)* 30

( )
'-~

+ taken from "A compilation of Water Quality Goals, 1989"

* detection limits

3. As a conservative estimate, contaminants from the treated

material were leached out completely into the leachate and

transported to the groundwater.

Assume a l' x l' x l' cube of treated material (0.028 m3 ) or

42.5 kg of soil and that the treated material was saturated

with water. The volume of water in this cube is 84.9

liters. If all the contaminants were leached out then the

aqueous concentration of these contaminants in the leachate

are as follows:



:) Contaminants Mass Eluded Initial Concentration

(mg) (ltg/I)

Benzene 0.2125 25

Toluene 1.57 185

Xylene 0.6375 75

Ethylbenzene 0.2125 25

Two approaches were used to compute the final concentrations

of the contaminants at the water table:

Approach 1

In the first approach, the methodology as outlined in the

staff report of the California Regional Water Quality Control

,) Board, Central Valley Region was used.

In this approach, an attenuation factor of 100 was assumed.

This attenuation factor is applicable as the soil at the site is

silty-clay and the depth of the water table is 15 to 20 feet.

The final concentrations of selected contaminants as calculated

are shown below.

Contaminants Initial Final Water Quality

Cone. Cone. Goals

(JLg/I) (JLg/l) (JLg/l)

Benzene 25 0.25 1

Toluene 188 1. 88 40

Xylene 75 0.75 20

Ethylbenzene 25 0.25 30

\. )



Based on this approach, the concentrations in the leachate

at the water table were less than the water quality goals,

therefore, the use of the bed road material will not have any

adverse impact on the groundwater.

Approach 2

In this approach, a 2-dirnmensional advection-dispersion

contaminant transport equation was used to compute the final

concentration of the contaminants. Further assumptions for this

approach are as follows:

a. The soil above the groundwater was assumed to be unfractured

silty sand and that the soil was saturated with water. This

is a worst case scenario that will maximize transport of the

contaminants through the soil. Under normal circumstances

the soil will be unsaturated, therefore transport to the

groundwater will be slower. Also, estimated final

concentrations will be conservative as the soil at the site

is silty clay.

b. The hydraulic conductivity for silty sand soil was 1 x 10-6

m/s. For a pressure gradient of 1 x 10-2 (m/m), the darcy's

velocity was 1 x 10-B m/s. Assuming a water table of 15 feet

(4.57 m) below ground level, the time required for the

leachate to reach the water table was 4.57 x lOB s.

c. As a conservative estimate, no adsorption was assumed.

The peak concentration of the contaminants at the water

table is given by the following equation (Freeze and Cherry,

1979)

M

=

where = peak concentration (mg/l)

= longitudinal dispersion coefficient



M

t

1 X 10-7 m/s (from Freeze and Cherry, 1979)

= transverse dispersion coefficient

0.5 X 10-7 m/s (from Freeze and Cherry, 1979)

= mass per unit length (mg/m)

= time at peak concentration (s)

Substituting the various values into the above equation, the

final concentrations are as follows:

Contaminants

Benzene

Toluene

Xylene

Ethylbenzene

M Final Water Quality

Cone. Goals

(mg/m) (pg/l) (pg/l)

0.2125 0.52 1

1.57 3.86 40

0.6375 1.57 20

0.2125 0.52 30

With this approach, the final concentrations were below that

of the water quality goal. Therefore, the use of the treated

material as road bed material will not have any adverse impact on

the groundwater.
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