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INTRODUCTION

This Remedial Pre-Design Report was prepared by
Conestoga-Rovers & Associates (CRA) for Leica Inc. This report presents the
results of the pre-design activities that were conducted to provide
supplemental data to support the detailed design requirements for the
selected remedial alternative for the former Leica Site (Site). The Site is
located at Eggert and Sugar Roads in Cheektowaga, New York as presented on

Figure 1.1.

The preferred remedial alternative is identified in the
Feasibility Study (FS) Report dated March 5, 1996, prepared by CRA. Based
upon the evaluation presented in the FS Report, Alternative 4 was
recommended as the preferred alternative to address the environmental and
human health concerns at the Site. Alternative.4 includes the following

remedial components:

i) soil source removal with on-Site mechanical volatilization, soil vapor
extraction (SVE) and biological treatment;

ii) bedrock groundwater containment/source removal with on-Site

treatment;
iii) institutional controls; and

iv)  groundwater monitoring.

The following pre-design data collection activities,
identified in the approved Remedial Pre-Design Work Plan (Work Plan)
dated August 18, 1995, were conducted to provide the necessary information
to support the detailed design requirements for Alternative 4:

i) Soil Treatability Study; and
ii) Bedrock Aquifer Pumping Study.

1 CONESTOGA-ROVERS & ASSOCIATES



In addition to the pre-design activities outlined in the
Work Plan, the New York State Department of Environmental Conservation
(NYSDEC) requested the following supplemental activities to be included in

the pre-design work:

i) Non-Aqueous Phase Liquid (NAPL) Investigation; and
ii) Deep Bedrock Groundwater Investigation.

These supplemental activities were conducted in
accordance with the Responses to the August 30, 1995 NYSDEC Comments on
the Work Plan dated September 26, 1995 (Responses to Comments).

All design data collection activities were conducted in
accordance with the Health and Safety Plan (HASP), Field Sampling Plan
(FSP) and Quality Assurance Project Plan (QAPP) presented in the approved
Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan).

The results of the pre-design activities presented in this
report will be incorporated into the final remedial design for the Site.

3967 (10) 2 CONESTOGA-ROVERS & ASSOCIATES
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SITE BACKGROUND

2.1 CHEMICAL DISTRIBUTION
rf il

Three areas of the Site have been identified that contain
subsurface soils with organic chemical concentrations exceeding applicable
NYSDEC soil cleanup objectives. The primary chemicals detected in the
subsurface soil samples were chlorinated ethenes, chlorinated ethanes and
BTEX compounds (benzene, toluene, ethylbenzene, and xylene).

The three areas, designated A, B, and C are associated with
the former drum storage area, the northeastern source area and the
southeastern fill area, respectively. The following areas and volumes have

been estimated for these areas:

Areal Extent Average Depth Volume

(ft2) (ft) (yd3)
Area A 990 3 110
Area B 12,450 13 6,000
Area C 22,050 12.5 10,210

Inorganic concentrations detected above soil cleanup
objectives in the overburden soils are most likely naturally occurring and do

not represent a Site-related impact.

The primary chemicals detected in the overburden
groundwater at concentrations exceeding Class GA groundwater standards are
chlorinated ethenes, chlorinated ethanes and BTEX compounds in the
northeast area of the Site and chlorinated ethenes and BTEX compounds in
the southeast portion of the Site. The volatile organic compounds (VOCs)
detected most frequently at high concentrations include 1,1-dichloroethene

3 CONESTOGA-ROVERS & ASSOCIATES
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(1,1-DCE), 1,2-dichloroethene (1,2-DCE), trichloroethene (TCE) and vinyl
chloride.

Bedrock Groundwater

The primary chemicals detected in the bedrock
groundwater at concentrations exceeding Class GA groundwater standards are
chlorinated ethenes, chlorinated ethanes and BTEX compounds in the
northeast area of the Site and chlorinated ethenes and BTEX compounds in
the southeast area of the Site. The VOCs detected most frequently at
concentrations exceeding Class GA groundwater standards include 1,2-DCE
and vinyl chloride in the northeast and southeast areas and 1,1-DCE, TCE and
tetrachloroethene in the northeast area only.

Inorganic parameters detected in both the overburden and
bedrock groundwater at concentrations exceeding Class GA groundwater
standards are considered to be naturally occurring and do not indicate a

Site-related impact.

NAPL

NAPL was detected in the overburden groundwater at
wells MW-8 and MW-11. The NAPL was found to consist primarily of
trichloroethene, 1,2-dichloroethene, xylene, vinyl chloride, ethylbenzene and
tetrachloroethene at concentrations ranging from 160,000 ] micrograms per
liter (ug/L) to 330,000,000 pg/L.

2.2 REMEDIAL ACTION OBJECTIVES
rf il

Remedial action objectives for subsurface soil at the Site
are to prevent or mitigate, to the maximum extent practicable, the migration
of chemicals from Areas A, B, and C that would result in groundwater
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contamination in excess of Class GA groundwater standards. NYSDEC soil
cleanup objectives are, therefore, remedial goals for the subsurface soils.

verburden Groundwater

The remedial objective for the overburden groundwater
at the Site is to restore groundwater quality, to the maximum extent
practicable, to levels that are protective of human health and the
environment. The Class GA groundwater standards and guidance values are,
therefore, remedial goals for the overburden groundwater. In addition,
remedial goals for the overburden groundwater are to prevent the migration
of contaminants, to the maximum extent practicable, to the bedrock aquifer
for the protection of human health and the environment.

Bedrock Groundwater

Remedial objectives for the bedrock groundwater at the
Site are to prevent, to the maximum extent practicable, the future ingestion
and exposure to groundwater with chemicals that pose carcinogenic and
non-carcinogenic health risks in excess of the established acceptable levels. In
addition, remedial goals for the Site bedrock groundwater are to reduce
chemical concentrations, to the maximum extent practicable, to the applicable
Class GA standards and guidance values for the protection of human health

and the environment.

NAPL

The remedial objective for NAPL at the Site is to prevent
or mitigate, to the maximum extent practicable, the migration of chemicals
from this source area to the groundwater and soil for the protection of
human health and the environment.

3967 (10) 5 CONESTOGA-ROVERS & ASSOCIATES
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PRE-DESIGN ACTIVITIE

The following pre-design activities were completed in
accordance with the Work Plan and the Responses to Comments.

3.1 NAPL INVESTIGATION

As requested by the NYSDEC in Comment 7 of the
August 30, 1995 Comments on the Work Plan, the vertical and horizontal
extent of NAPL was investigated to estimate the volume of NAPL containing
soil to ensure that the selected technologies (mechanical volatilization, soil
vapor extraction and biological treatment) will be effective in addressing this
media in a timely manner. The extent of NAPL containing soil was
investigated by the excavation of trenches in the areas of previously identified
NAPL presence.

3.2  SOIL TREATABILITY STUDY

Contaminated soils from Area B, Area C, and NAPL
containing soil from Area C were collected and evaluated, in accordance with
the Work Plan, for biodegradability and volatilization potential in support of
the selected remedial technologies for the treatment of soil at the Site.

3.3 DEEP BEDROCK GROUNDWATER INVESTIGATION

As requested by the NYSDEC in Comment 6 of the
August 30, 1995 Comments on the Work Plan, the vertical extent of bedrock
groundwater contamination was investigated by the installation and
sampling of two deep bedrock wells (MW-9B and MW-15B).

6 CONESTOGA-ROVERS & ASSOCIATES



34 BEDROCK AQUIFER PUMPIN DY

Bedrock aquifer tests including step-drawdown and
constant rate tests were conducted in accordance with the Work Plan, to
provide sufficient data for the detailed design of the groundwater extraction

system and sizing of the groundwater treatment system.

The methodologies and results of these pre-design data

collection activities are discussed in the following sections.

3967 (10) 7 : CONESTOGA-ROVERS & ASSOCIATES
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NAPL INVESTIGATION

Based on the results of the boreholes installed during the
Remedial Investigation (RI), NAPL was identified in the sandy zone soils at a
depth of approximately 10 to 12 feet below ground surface (BGS) in the area
encompassing BH-S, MW-11 and MW-8 within Area C. For the purposes of
the FS, it was assumed that by combining the NAPL containing soils with
soils exhibiting less chemistry (as would automatically occur during
excavation and handling activities), the resulting chemical concentrations in
the mix would be amenable to treatment by mechanical volatilization, soil
vapor extraction and biodegradation.

As requested by the NYSDEC in Comment 7 of the
August 30, 1995 Comments on the Work Plan, test trenches were excavated in
the area of known NAPL presence to further refine the volume of NAPL
containing soils in support of the preferred alternative for the treatment of
soils at the Site.

On December 4, 5, and 6, 1995, seven test trenches were
excavated in the southeast part of the Site in the vicinity of the MW-8 and
MW-11 wells, where NAPL is known to be present in the overburden. These
trenches were excavated at the locations shown on Figure 4.1 to determine
the approximate horizontal and vertical extent of the NAPL in this area. Each
test pit is described in the following titled paragraphs. Stratigraphic logs for
each test pit are presented in Appendix A. '

4.1 TEST TRENCH EXCAVATION
Trench #1

Oriented in the north-south direction about 20 feet west of
well MW-8, Trench #1 was excavated to determine the northern extent of
NAPL presence. A small amount of NAPL was observed in the soil and as an
oily layer on the water in the bottom of the excavation to approximately eight
feet north of well MW-8. Some "sour odor” was noted while excavating the

8 CONESTOGA-ROVERS & ASSOCIATES
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silty sand zone, and photoionization detector (PID) readings of over 200 parts
per million (ppm) were recorded 20 feet downwind of the trench. NAPL was
present in the lower part of the silty-sand zone above a sandy till layer
encountered about 11.0 feet BGS. The NAPL extended to about eight feet
northward of MW-8.

The fill at this location was mostly black ash, with some
brick, cinders, wood, glass, and concrete. Several empty, closed top 5-gallon
metal cans and the corroded remains of a 55-gallon drum were also present in
the fill layer.

The trench was backfilled with the excavated soil material
and topped off with the excavated asphalt and subbase gravel.

Photographs of this trench are presented on Figure 4.2.

Trench #2

Oriented in a north-south direction directly south of
Trench #1 and approximately 13 feet east of well MW-11, this trench was
excavated to determine the extent of NAPL southward of MW-11, where
NAPL was observed below 12 feet BGS during installation of this well. No
NAPL was seen in the soil excavated from this trench south of MW-11,
however, a sour odor was noted. A trace amount of NAPL was noted in the
silty sand soils northward of an alignment between the MW-4 and MW-11
wells. Overall the silty-sand zone was much drier in this trench than in
Trench #1 and the PID readings were much lower (60 ppm compared to over
200 ppm in Trench #1). This trench was backfilled using the excavated soil
material.

Photographs of this trench are presented on Figure 4.3.

Trench #3

Installed in an east-west orientation about 15 feet west and
25 feet north of well MW-12, this trench was excavated to the top of bedrock at

9 CONESTOCA-ROVERS & ASSOCIATES
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a depth of 14.0 feet. Evidence of contamination was not observed throughout
Trench #3 which was substantiated by a maximum PID reading of 14 ppm.
The excavated soils were dry to moist with no water accumulation in the
trench prior to backfilling with the excavated soil. A photograph of this
trench is presented on Figure 4.4.

Trench #4

Located about seven feet southwest of borehole BH-S and
oriented in a southwest-northeast direction, this trench was excavated to a
depth of 12.0 feet to the sandy till zone. Evidence of contamination was not
observed in the fill zone or lake sediment layer, however, a thin (6-inch to
1-foot thick) gravel layer at 11.0 to 11.5 feet BGS in the silty sand zone was
saturated with an odorous, dark brown NAPL which extended approximately
35 feet southwest of BH-S. PID readings of up to 450 ppm were recorded from
this gravelly layer. This trench was dry to moist with no water accumulation
in the bottom of the excavation. The trench was backfilled with the excavated

soil material.

Photographs of this trench are presented on Figure 4.5.

Trench #5

Trench #5 was located about ten feet southwest of well
MW-4 and was oriented in a northwest-southeast direction. This trench was
excavated to determine the extent of NAPL in a southeasterly direction. The
fill at this location contained some larger debris and was wet, with a chemical
odor. The silty sand zone was moist to wet, with trace NAPL, a sour odor,
and maximum PID readings greater than 300 ppm. NAPL extended to about
six feet south of well MW-4. This trench was backfilled with excavated soil.
No photographs were taken of this trench.

Trench #6

This trench was excavated in a west-east direction about
ten feet south of well MW-8 to determine the extent of NAPL in an easterly

10 CONESTOGA-ROVERS & ASSOCIATES



direction (toward the eastern property line). The fill was found to contain
several lengths of 2-inch by 6-inch lumber, 1-inch diameter galvanized pipe,
bricks, and other large debris. A gasoline odor and a sheen was apparent from
this layer, with a 4 percent lower explosive limit (LEL) reading and a 100 ppm
PID reading. The silty sand zone at this location was only moist to wet. No
NAPL was observed in the soil directly beneath, however, a sour odor and
maximum PID readings greater than 140 ppm were noted and a small
amount of oily NAPL was observed on the water which accumulated in the
excavation. The NAPL was present to about eight feet east of well MW-8.
This excavation was completed into the sandy till to 11.5 feet BGS and was
backfilled with the excavated soil.

Photographs of this trench are presented on Figure 4.6.

Trench #7

Trench #7 was located about 30 feet north of BH-S to
determine the northwest extent of NAPL presence. While excavating in the
fill zone at a depth of about 4 to 5 feet BGS, a large amount of water began to
enter the excavation from the northwest corner. Because of the volume of
water entering the hole, it was decided not to continue digging and the

excavation was backfilled.

The fill at this location included some large sheet metal.
A sheen was noted on the water entering the excavation, after the water came
in contact with the fill material, and a PID reading of 140 ppm was recorded.

A photograph of this excavation is presented on
Figure 4.4.

42 SUMMARY

The area of identified NAPL presence, as determined by
the results of the RI and the test trench investigation program, is delineated
on Figure 4.1. The volume of NAPL containing soil is estimated to be less

3967 (10) 11 CONESTOGA-ROVERS & ASSOCIATES



than 500 cubic yards occurring primarily within a depth of 8 to 11 feet BGS
within the silty sand zone. The estimated volume of NAPL containing soil is
estimated to be approximately 2 percent of the total volume of soil potentially

requiring remediation.

The effectiveness of the preferred alternative (mechanical
volatilization, soil vapor extraction and biological treatment) for the
treatment of NAPL containing soils is evaluated in the soil treatability study

presented in Section 5.0.

3967 (10) 12 CONESTOGA-ROVERS & ASSOCIATES
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SOIL TREATABILITY STUDY

A bench scale soil treatability study was conducted to
determine the potential effectiveness of mechanical volatilization, soil vapor
extraction and biodegradation to treat the contaminated soils at the Site.
Bench scale treatability testing was conducted on contaminated soils from the
northeastern source area (Area B) and the southern eastern fill area (Area C).
Tests were also conducted on NAPL containing soil from Area C by mixing it
with Area C soil at a ratio consistent with the inplace soil at the Site. Soil
from Area A (the former drum storage area) was not included in the
treatability study due to its relatively small estimated volume and its similar
chemistry to Areas B and C.

51  SCOPE OF WORK

The scope of work for the bench-scale soil treatability

study consisted of the following tests:

i) Soil and microbial characterization. The tests consisted of determining
the soil nutrient levels, particle size, microbial populations, and target
chemicals of concern (COC). Tests were conducted on Area B, Area C,
and NAPL containing soils; '

iif)  Soil amendment test. The test consisted of evaluating soil
permeabilities to determine if ex situ SVE can be effectively
implemented to treat the chemicals of concern (COCs). The addition of
a bulking agent (vermiculite) to increase soil permeabilities was also
evaluated. Tests were conducted on Area B and Area C soils;

iii)  Soil respirometry test. The test consisted of determining whether the
soil chemical constituents had any detrimental effect on the microbial
activity. Tests were conducted on Area B and C soils, and Area C soil
mixed with 5 percent NAPL containing soil by weight; and

13 CONESTOGA-ROVERS & ASSOCIATES



iv)  Soil microcosm test. The test consisted of performing soil microcosm
assays to determine the volatilization and biological potential of the
COCs. Tests were conducted on Area B and C soils, and Area C soil
mixed with 5 percent NAPL containing soil.

52  SOIL SAMPLE COLLECTION

Soil samples were collected from two boreholes in Area B
and two boreholes in Area C at the locations shown on Figure 5.1. The
borehole locations were chosen to obtain soil from areas of high chemistry in
Area B and Area C. The soils from the two boreholes in Area B were
composited into one bulk sample and the soils from Area C were composited
into another bulk sample. However, the lower portion of the two Area C
boreholes contained NAPL in the soil above the till layer. These NAPL
containing soils were collected and contained separately from the remainder
of the Area C soil. All boreholes were completed using rotary drilling to

drive a split spoon sampler in advance of hollow stem augers.

Samples were collected from the bottom of asphalt to
refusal at bedrock in order to obtain a complete cross section of the soil
horizon, including fill, lake sediments, and silty sands. After logging the
samples, the soil was placed into a large plastic bag inside a five gallon bucket.
No in-field homogenization was performed. Upon completion of the
boreholes in an area, the bag was sealed with a twist tie and the bucket
securely closed for transport under Chain of Custody to the TreaTek-CRA
laboratory in Niagara Falls, New York. Approximately 20 to 25 pounds of soil
were obtained from each of the two areas and approximately four pounds of
NAPL containing soil was obtained from Area C.

53  SOIL AND MICROBIAL CHARACTERIZATION

Soil samples from Areas B and C and the NAPL
containing soil sample from Area C were received by the TreaTek-CRA
Laboratory on September 5, 1995. Representative samples of Area B, Area C,

3967 (10) 14 CONESTOGA-ROVERS & ASSOCIATES



and NAPL containing soils were individually homogenized and analyzed in
duplicate for nutrients, particle size (not performed in duplicate),
microorganisms, and target chemicals in accordance with the standard
operating procedures (SOPs) presented in Appendix B.

5.3.1 Soil Nutrients

The soil nutrient characterization test was initiated on
September 8, 1995 and performed on Area B, Area C, and NAPL containing
soils. The tests included analysis of pH, nitrogen, phosphorus, total organic
matter, and moisture content. The results of these analyses are tabulated in
Table 5.1. The pH of the soil samples were approximately 8.0 with a moisture
content ranging from 13 to 20 percent. The average nutrient levels ranged
from 4.6 to 24 milligrams per kilogram (mg/kg) for ammonia nitrogen and
4.9 to 8.4 mg/kg for orthophosphate phosphorus. Total average organic
matter ranged from 9,000 to 15,000 mg/kg soil.

A soil pH of 8 is in the acceptable range of 5 to 9 for
supporting biological activity. Soil nutrient levels and availability were
assessed relative to the total carbonaceous material present in the soil.
Typically, a carbon/nitrogen (C/N) range of 20:1 to 80:1 is desirable for
enhancing biodegradation. Due to the high total carbon content in the soil
(average concentrations of 4,500 to 7,250 mg/kg) all three soils exhibit C/N
ratios higher than the desirable ratio range of 20:1 to 80:1. To reduce the high
C/N values to acceptable levels, nitrogen addition to the soil would be
required. Phosphorus addition may also be necessary to maintain a desirable
nitrogen and phosphorus (N/P) balance of 5:1 to 10:1.

5.3.2 Soil Particle Size

Representative soil samples from Areas B and C were
shipped to an outside laboratory (Buffalo Drilling Company, Inc., Clarence,
New York)) on September 13, 1995 for particle size characterization. Analyses
for particle size distribution were not performed in duplicate. The results of

3967 (10) 15 CONESTOGA-ROVERS & ASSOCIATES



these analyses are presented in Table 5.2. The clay, silt, and sand contents for
the soils were in the range of 19 to 31 percent, 44 to 45 percent, and 22 to

32 percent, respectively. The soils were primarily silt in nature with Area C
soil (31 percent clay) being finer grained than Area B soil (19 percent clay).
While the silt fraction was about the same in both soils (44 to 45 percent), the
gravel and sand fractions were higher in Area B soil (37 percent) than in Area
C soil (23 percent).

5.3.3 Soil Micreobial Evaluation

Area B, Area C, and NAPL containing soils were
characterized for indigenous microorganisms on September 8, 1995. The
results of duplicate soil sample analyses are presented in Table 5.3. The total
heterotrophic bacteria were counted by plating on a nutrient-rich Tryptic Soy
Agar (TSA) medium; petroleum hydrocarbon specific bacteria were counted
by plating on a mineral salts medium with hexadecane (C-16) as a sole carbon
source; and chlorinated solvent specific bacteria were counted by plating on a
mineral salts medium containing TCE or 1,2-DCE as a sole carbon source.

The results of the microbial characterization were similar
for Area B and Area C soils. The results for Area B and Area C soils indicated
total heterotrophic bacteria of about 10° colony forming units (CFUs)/g while
the C-16 and chlorinated solvent specific bacteria were about 104 CFUs/g and
103 CFUs/g, respectively. These results suggest that Area B and Area C soils
support a relatively healthy native bacterial population including bacteria
capable of utilizing chlorinated solvents and petroleum hydrocarbons as
organic substrates. The NAPL containing soil contained lower bacterial
concentrations, one or two orders of magnitude less than Area B and Area C
soils. These low bacterial numbers may be attributable to toxic levels of
chemicals in the NAPL containing soil or may be representative of naturally
lower bacterial concentrations in the deeper silty sand zone in which the
NAPL resides.

397 (10) 16 CONESTOGA-ROVERS & ASSOCIATES



5.3.4 Target Chemicals

Samples from Area B, Area C and NAPL containing soils
were analyzed for VOCs, total petroleum hydrocarbons (TPH) and metals in
accordance with the SOPs presented in Appendix B. The analytical results are
presented in Appendix C and summarized in Table 5.4.

Acetone, ethylbenzene, 1,1,1-trichloroethane, TCE and
xylenes were detected in the duplicate samples collected from Area B at
concentrations ranging from 29 micrograms per kilogram (ug/kg) to
210 ug/kg. TPH was reported at a concentration of 120 mg/kg in both
duplicate samples. The results for Area B soil are generally consistent with
the results of the RI.

TCE was the only VOC detected in the duplicate samples
of Area C soil at concentrations of 4,400 ug/kg and 5,600 ng/kg. The presence
of other VOCs detected in Area C soils during the RI, was mostly likely
masked by the elevated detection limits required by the high TCE
concentration reported for the Area C soil sample. TPH was reported at an
average concentration of 315 mg/kg.

The analytical results for the NAPL containing soil
indicate the presence of TCE at concentrations of 91,000 ug/kg and
360,000 pg/kg in the duplicate samples. Methylene chloride was detected at a
concentration of 5,000 jig/kg in one of the duplicate samples. The presence of
the predominant VOC, TCE, at relatively high concentrations resulted in
elevated detection limits, thereby masking the presence of any other VOC that
may be present in the NAPL containing soil. TPH was approximately one
order of magnitude greater in the NAPL containing soil sample in
comparison to Area B and Area C TPH levels.

The analytical results for metals indicate similar
concentrations of beryllium, chromium, copper, lead, nickel and zinc for both
the Area B and Area C soil samples. The metal results are generally
consistent with the results of the RI for these areas.
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54  SOIL AMENDMENT TEST

Generally, a high clay content in soil does not permit
sufficient oxygen transfer and makes the soil relatively impermeable to air.
This is a concern for implementing SVE and biological treatment for the Leica
Site. Due to the high clay content in Area B and C soils, amendment
experiments were conducted to test the effect of adding bulking agents to the
soil on improving air permeability. Vermiculite, a common bulking agent,
was added at levels of 5 percent and 10 percent by weight to the soils and its
impact on air permeability was compared to unamended soils.

The soil permeability test was conducted in glass columns
30 centimeters (cm) in length with a radius of 2.5 cm. Soil was placed inside
the column and both ends of the column were sealed tightly with rubber
stoppers. Nitrogen was used as the carrier gas and pressurized into the
column through an opening in the rubber stoppers. The pressure at which
nitrogen entered into and exited from the soil column was recorded. The
flow rate of nitrogen after exiting the soil column was monitored. The soil
volume, moisture content, and the temperature at which the experiment was
conducted were noted. Soil permeability tests were conducted for Area C soil,
Area C soil with 5 percent vermiculite (by weight), and Area C soil containing
10 percent vermiculite (by weight). Similar variations were tested for Area B
soil.

Soil permeability was calculated from Darcy's law based
on the following equation:

k=QuL/Ap

where,
K = air permeability in darcies
Q = nitrogen flow rate in cm3/sec
i = dynamic viscosity in centipoise (0.01)
L = length of the soil column in cm
p = pressure differential in atmospheres

3967 (10) 18 CONESTOGA-ROVERS & ASSOCIATES



A = cross sectional area of the soil column in cm?2

The air permeability obtained in k (Darcy) is converted to k (cmZ2) based on the
following conversion:

1 Darcy = 9.87 x 109 cm?2

5.4.1 Soil Bulking Test Results

The results of air permeability for Area B and Area C soils
are presented in Table 5.5. Without any vermiculite addition, the average air
permeabilities for Area B and Area C soils were 2.9 x 10”7 ¢m? and
0.79 x 1077 em?2, respectively. While these air permeability results are
considered acceptable for SVE implementation (generally up to 108 cm?). it
should be noted that the laboratory soil core columns may not truly represent
the longitudinal section of soil cores in the field due to disturbance of the soil
core integrity during sampling, transport, homogenization and repacking into
columns. Therefore, a lower air permeability may be expected under actual
field situations for these soils with high clay content (19 to 31 percent).

Vermiculite addition to Area C soil at 5 percent (by
weight) increased the air permeability by about 3 times (increased from
0.79 x 107 to 2.3 x 1077 cmz). However, addition of vermiculite at 10 percent
(by weight) did not significantly further improve the permeability. Similarly,
vermiculite addition to Area B soil at a 5 percent (by weight) almost doubled
the air permeability but vermiculite addition at 10 percent (by weight) did not
further increase the air permeability.

5.6  SOQIL RESPIROMETRY TEST

Respirometry tests were conducted to determine the
amount of biodegradation that can be expected for the Site soils to determine
whether the soil chemistry is toxic to microorganisms and to determine the
effect of nutrient addition on biological activity. The soil respirometry test
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measures the amount of carbon dioxide (CO5) that would be produced from

the biodegradation of carbonaceous compounds. This test is a good indicator
to quickly determine whether the soil chemistry is toxic to microorganisms.
The soil respirometry test was performed separately on Area B soil, Area C
soil, and Area C soil containing 5 percent (by weight) NAPL soil. The test was
initiated on September 14, 1995 and was carried out for three weeks. The soils
(50 g) were placed in respirometric flasks and incubated under four treatment
conditions in duplicate as follows:

Treatment 1: Sterile control (sodium azide in water was added to the soil te
poison microbes and inhibit biological activity);

Treatment 2: Water;

Treatment 3: Water plus nutrients; and

Treatment 4: Water plus nutrients plus glucose.

For Area C soil, Treatment 1 consisted of a sterile control
wherein sodium azide (a biological inhibitor) in water was added to 50 g of
soil to provide a final sodium azide concentration of approximately
1,000 mg/kg. For Treatment 2, only water was added to the soil. For
Treatment 3, an inorganic nutrient solution containing nitrogen and
phosphorus was added. Nitrogen was added in the form of urea
(6 mg/50 g soil) and ammonium chloride (10.7 mg/50 g soil) and phosphorus
was added in the form of dibasic potassium phosphate (3.4 mg/50 g soil) and
monobasic potassium phosphate (2.7 mg/50 g soil). After the addition of
nutrients, the C/N and N/P ratios in the soils were about 50:1 and 5:1,
respectively. For Treatment 4, inorganic nutrients were provided as described
for Treatment 3 plus organic carbon in the form of glucose at 0.1 percent.
Glucose represented less than 5 percent of the soil native carbon. Glucose was
added to these soils to get a quick indication of microbial toxicity since glucose
is more readily degraded than the native organic carbon associated with the
Site-related contaminants. The test with Area C soil containing 5 percent
NAPL soil was performed the same way as for Area C soil.

The respirometry test for Area B soil was designed

similarly to the test for Area C soil. Sodium azide was added in Treatment 1
tc provide a 1,000 mg/kg concentration. Inorganic nutrients were added in
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Treatment 3 to provide C/N and N/P ratios of approximately 60:1 and 5:1,
respectively (urea, 3.13 mg; ammonium chloride, 5.58 mg; dibasic potassium
phosphate, 2.15 mg; and monobasic potassium phosphate, 1.68 mg in 50 g
soil). Inorganic nutrients and glucose (0.1 percent) were added in

Treatment 4.

5.5.1 Soil Respirometry Results

The soil respirometry test results for a 21-day period are
presented in Table 5.6. The results for the treatment variations for Area B
soil, Area C soil, and Area C plus NAPL soil are presented on Figures 5.2, 5.3
and 5.4, respectively. The CO2 production (or microbial activity) generally
increased with nutrient addition in all three soils. Area C soil (with or
without NAPL soil) exhibited significant intrinsic CO2 production even in
the absence of nutrient addition. All soils produced greatest CO2 upon
glucose addition since glucose is readily biodegradable compared to the
degradation of native organic carbon and the contaminants such as
chlorinated solvents and TPH. It is important to note that the CO2
production in Area C soil and in Area C soil containing NAPL were quite
similar. This implies that NAPL soil addition to Area C soil (at 5 percent) did
not inhibit microbial activity. In comparison, the CO2 production in sterile
control soils was relatively low. It is not unusual to detect low amounts of
CO2z in sterile soils since the headspace of the flask at the start of the
experiment contains air and some intrusion of air occurs during sampling
and analysis.

The results of the soil respiratory tests indicate that the

chlorinated solvents and a low percentage (5 percent) of NAPL soil were not
toxic to microorganisms in Area B and C soils.

5.6 IL MICR M TEST

Chlorinated solvents such as chlorinated ethenes are
known to aerobically biodegrade through a co-metabolic process. For the
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co-metabolic process to occur, the appropriate carbon co-substrate must be
present. Soil microcosm tests were conducted to determine the degree of
chlorinated solvent and TPH degradation with and without the addition of a
carbon co-substrate (glucose). In addition, the effect of nutrient additives (as
determined by the results of the soil characterization and respirometry tests)
on the degradation of chlorinated solvents and TPH was also examined. The
need for microbial addition was determined by introducing commercially
available microorganisms to the test soils. The soil microcosm study was,
therefore, designed to investigate the following:

i) the chemical (volatilization) versus microbial degradation;
ii) the requirement for nutrients and carbon co-substrate;

iii) the need for microbial addition; and

iv)  the rate of chlorinated solvents and TPH degradation.

Field treatment of soil by SVE and biodegradation was
duplicated in the laboratory with soil microcosms. The microcosm tests were
conducted separately on Area B soil, Area C soil, and Area C soil containing 5
percent NAPL soil to evaluate the volatilization and biodegradation impact
on VOCs and TPH reduction.

The microcosm tests were conducted in glass jars
containing 180 g soil samples. Vermiculite (5 percent by weight) was added to
Area C soil alone and Area C soil containing 5 percent NAPL soil. For
comparative purposes, Area B soil did not receive any vermiculite. Each
microcosm was incubated under five different treatment conditions in
duplicate as follows:

Treatment 1: Sterile control (sodium azide was added to the soil to poison
and inhibit biological activity);

Treatment 2: Soil alone (no nutrients were added to the soil);

Treatment 3: Soil plus nutrients (nitrogen and phosphorus were added to
the soil);
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Treatment 4: Soil plus nutrients and carbon (nitrogen, phosphorus and
glucose were added to the soil); and

Treatment 5: Soil plus nutrients, carbon and bacteria (nitrogen, phosphorus,
glucose, and commercial bacteria were added to the soil).

For Area C soil, Treatment 1 consisted of the addition of
sodium azide in water to 180 g of soil for a final sodium azide concentration
of 1,000 mg/kg. For Treatment 2, only water was added to the soil. For
Treatment 3, an inorganic nutrient solution containing nitrogen and
phosphorus was added. Nitrogen, in the forms of urea (21.6 mg/180 g soil)
and ammonijum chloride (38.5 mg/180 g soil) and phosphorus in the forms of
dibasic potassium phosphate (12.2 mg/180 g soil) and monobasic potassium
phosphate (9.7 mg/180 g soil) were added to the soil. After the addition of
nutrients, the C/N and N/P ratios in the soils were approximately 50:1 and
5:1, respectively. For Treatment 4, inorganic nutrients were provided as
described for Treatment 3 plus organic carbon in the form of glucose at 0.1
percent. Glucose represented less than 5 percent of the soil native carbon.
Treatment 5 was similar to Treatment 4 with the addition of bacteria. The
bacteria consisted of TCE degrading Pseudomonas sp. procured from Osprey
Biotechnics, Sarasota, Florida, and TPH degrading bacterial strain ETB 015
maintained in the TreaTek-CRA laboratory. The log phase bacterial cells were
inoculated to soil at 1 percent by volume. The test for Area C soil containing
5 percent NAPL soil was treated exactly the same way as Area C soil.

The soil microcosm test for Area B soil was designed the
same as the tests for Area C soil. The amount of inorganic nutrients added to
180 g soil were slightly different for Treatment 3 and consisted of 11.3 mg
urea, 20 mg ammonium chloride, 7.7 mg dibasic potassium phosphate, and
6.1 mg monobasic potassium phosphate.

5.6.1 Soil Microcosm Results For Volatile Organic Compounds

The results of the soil microcosm tests on VOCs for
Area B soil, Area C soil, and Area C soil containing 5 percent NAPL are
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presented in Tables 5.7, 5.8 and 5.9, respectively. The soils were sampled for
VOCs at zero, two, and four weeks. Since four week sampling results
indicated that most of the compounds were at or below the analytical
detection limits, further sampling was not performed.

The time zero analysis of Area B soil microcosms
indicated a low initial chemistry of methylene chloride, 1,1,1-trichloroethane
(TCA) and TCE. These chemicals, except for methylene chloride, declined
from average concentrations of 10 pg/kg to 14 ug/kg at time zero to
concentrations below the detection limits in four weeks. Methylene chloride
was detected in all the soil samples for the Area B soil microcosm test
(including the method blank). The results for methylene chloride are,
therefore, considered suspect due to analytical method interference and are
not included in the interpretation of the results.

For Area C soil, the time zero analysis indicated the
presence of 1,2-DCE, methylene chloride, TCE, and xylenes. The TCE levels
declined from an average concentration of 373 ug/kg at time zero to 19 to
31 ug/kg in two weeks and to below the detection limits after four weeks.
Similarly, 1,2-DCE declined from an average concentration of 85 jig/kg on day
0 to 17 to 39 pg/kg in two weeks and to below the detection limits in four
weeks. In four weeks, total xylenes declined from an average concentration of
490 nug/kg to below the detection limit of 12 pg/kg. The effects of different
treatment enhancements (i.e., nutrient, carbon, and bacteria additions to soil)
on VOC reduction were similar to the sterile control. This suggests high
volatilization losses over biological degradation for VOC reduction.

For Area C soil containing 5 percent NAPL soil, the time
zero analysis of soil microcosms for VOCs indicated the presence of acetone,
1,2-DCE, TCE, and xylenes. The TCE, 1,2-DCE, and xylene levels in these soil
microcosms declined from average concentrations of 210, 61, and 167 ug/kg,
respectively, at time zero, to concentrations below the detection limits in four
weeks. Similar to Area C soil, the effects of five different treatments on
chemical loss were similar, which again indicates rapid volatilization as the
primary removal mechanism for VOCs.
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5.6.2 il Micr m Results For Petrol

The soil microcosm test results for TPH are presented in
Table 5.10. The average TPH levels at time zero for Area C soil, Area C soil
containing 5 percent NAPL soil, and Area B soil were 2,000; 2150; and
195 mg/kg, respectively. After eight weeks of incubation, the average TPH
level for Area C soil was lower in treatments that received nutrient, carbon,
and bacteria (890 to 1,400 mg/kg) compared to the sterile control
(2,100 mg/kg). This suggests that, unlike the VOCs, most of the TPH in the
soil was lost by biological degradation. For Area C soil containing 5 percent
NAPL, the TPH levels declined by 50 percent in sterile soil after eight weeks.
During the corresponding period, the TPH loss was 74 percent in soils that
were amended with nitrogen and phosphorus. TPH loss in soils amended
with carbon and bacteria (Treatments 4 and 5) were higher than the sterile
controls and varied between 69.5 to 71.4 percent. These results suggest that
the TPH loss in this soil was through both volatilization and biodegradation
processes. The TPH results for Area B soil were inconclusive. The TPH
levels were initially low (180 mg/kg) and never exceeded 380 mg/kg during
the eight week study. TPH concentrations of 180 to 360 mg/kg is close to
typical soil background levels and further decline due to treatment variations
was not observed during the eight week study.

57 SUMMARY

The following conclusions can be drawn from the
bench-scale soil treatability tests:

. Based on soil characterization and respirometric results, Area B and
Area C soils are both amenable to mechanical volatilization, ex situ
SVE and biodegradation. The addition of 5 percent (by weight) of
NAPL to the Area C soil showed no inhibitory impact to microbial
activity.
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. Soil microcosm tests simulating full-scale SVE/biodegradation
treatment showed significant VOC removal (>90 percent) by
volatilization alone in a four-week period. TPH reduction of over
50 percent was observed over an eight-week period, with the removal
primarily attributed to biodegradation.

. Full-scale treatment of Area B and Area C soils (including 5 percent
NAPL by weight) can be implemented using a combination of
mechanical volatilization, SVE, and biotreatment technologies. VOCs
are expected to be removed primarily by volatilization while TPH
removal will be primarily from biodegradation. The addition of
inorganic and organic nutrients will enhance the rate of TPH
biodegradation. The need for bulking agents to improve soil air
permeability and reduce the cleanup time will have to be reassessed
based on actual soil conditions during full-scale treatment.
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DEEP BEDROCK GROUNDWATER INVESTIGATION

The vertical extent of bedrock contamination was
investigated as an adjunct to the Work Plan as requested by the NYSDEC in
Comment 6 of the August 30, 1995 Comments on the Work Plan. Two
bedrock monitoring wells were installed at the Site to monitor the bedrock
interval below the existing shallow bedrock wells. The two deeper bedrock
wells, designated MW-9B and MW-15B, were installed downgradient of the
two known contaminant source areas (Area B and Area C) as shown on
Figure 6.1. The wells were screened in competent bedrock and sampled to
determine the concentrations of Site-related contaminants, if any, in the
deeper bedrock.

The two bedrock wells were installed prior to the Bedrock
Aquifer Pumping Study so that they could be included in the study to
determine the degree of hydraulic connection between the shallow fractured
bedrock and the deeper competent bedrock.

6.1 WELL INSTALLATION

The two deep bedrock wells were designed and cased to
prevent the potential drawdown of contaminants from the overburden and
upper bedrock to the deep bedrock.

Wells MW-9B and MW-15B were installed using hollow
stem augering and wet rotary drilling methods. " The overburden was
penetrated using 8 1/4-inch internal diameter (ID) hollow stem augers with
no split spoon sampling, except for the lower two feet of soil at each borehole,
where a split spoon sample was collected to evaluate NAPL presence. After
augering to bedrock, a 7 7/8-inch diameter roller bit was used to penetrate the
uppermost six inches of bedrock. A 6-inch diameter steel casing was then
installed to the bottom of the bedrock notch and cemented into place using a
plugged end on the casing and a tremie tube for cement placement around
the casing.
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Well MW-9B was cored from the bottom of the
overburden casing to a depth of 45 feet BGS to assess shallow bedrock quality
as there is no shallow bedrock well at the MW-9 location. A depth of 45 feet
was used as this is the maximum depth of the four nearby shallow bedrock
wells (MW-5A, MW-6A, MW-13A, and MW-14A). Coring was performed
using an NX size wireline diamond bit core barrel. It was determined
through core examination that the rock quality description (RQD) increased
below 36.7 feet and there was no chert present in the 40.8 to 45.0 foot run, with
more coral in this run.

The corehole for well MW-9B was enlarged to a diameter
of 57/8-inch (nominal) using a roller bit to a depth of 44.3 feet BGS, and a
4-inch steel casing was installed to this depth using a grout plug on the lower
end and a tremie pipe to place the grout around the casing. After allowing
the cement to cure for 24 hours, the well was then completed as an open hole
bedrock well by coring below the 4-inch casing to a depth of 60 feet using an
HQ size core barrel (4-inch [nominal] outside diameter [OD]). A
flush-mounted protective casing was then installed over well MW-9B to
complete the installation.

Deep bedrock well MW-15B was installed adjacent to the
existing shallow bedrock well MW-15A, which monitors the interval from
14.4 to 36.0 feet BGS. Well MW-15B was drilled to a depth of 35.0 feet BGS
using a 5 7/8-inch roller bit. The bedrock was HQ cored from 36.0 to 39.5 feet
BGS to recover the bedrock core from the interval below well MW-15A. The
corehole was enlarged to approximately 6-inches in diameter and drilled to a
depth of 41 feet (five feet below the interval monitored by MW-15A) to install
the 4-inch steel overburden casing. After a four day set time for the cement,
well MW-15B was completed as an open hole bedrock well by coring with HQ
size equipment to a depth of 56.1 feet BGS. A flush mount protective casing
was installed over the 6-inch surface casing to complete the installation.

Bedrock logs and well instrumentation diagrams are
included in Appendix E of this report.
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6.2 HYDRAULIC MONITORING

During installation of the deeper bedrock wells, water
levels in one or more adjacent shallow bedrock wells were monitored
manually and with a Telog® pressure transducer as a preliminary evaluation
of any interconnection between the shallow and deeper bedrock zones. At the
MW-15 location, the existing MW-15A well was monitored while drilling
occurred at MW-15B. Review of the Telog® data shows slight increases in
water levels at well MW-15A during drilling, including a rapid rise of about
1.1 feet corresponding to the loss of water return observed at well MW-15B
while drilling at approximately 22 feet BGS. A smaller increase {(about
0.2 feet) in water level at well MW-15A was also noted while coring below the
4-inch casing, indicating some hydraulic interconnection between the "A"
(shallow) bedrock zone and the "B" (deep) bedrock zone.

During drilling of well MW-9B, Telog® transducers were
installed in well MW-5A (approximately 135 feet southwest) and well
MW-13A (approximately 120 feet east).

Review of the Telog® data collected during drilling of the
shallow bedrock (A-Zone) at well MW-9B shows a rise in water levels at both
wells MW-13A and MW-5A, especially during reaming (enlargement) of the
corehole prior to casing installation. The water level increase was slight
(0.4 feet) but more pronounced at well MW-5A than at well MW-13A.

During coring of the deep bedrock (B-Zone) at well
MW-9B, water levels in wells MW-5A and MW-13A, which were falling
prior to coring, leveled out, then began to rise during coring, again indicating
some hydraulic interconnection between the shallow and deep bedrock zones.

Graphs of the Telog® data are presented on Figures 6.2
through 6.5.
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6.3 MONITORING WELL DEVELOPMENT

Newly installed monitoring wells MW-9B and MW-15B
were developed using surge and pump techniques to remove a minimum of
ten calculated well volumes of water from each well in accordance with the
RI/FS Work Plan. A stainless steel bailer was used to agitate the water
column, placing sediments into suspension, and a Grundfos Redi-Flow
2 Pump was used to evacuate the water. Measurements of groundwater pH,
conductivity, temperature, and turbidity, were taken for each well volume
removed. Groundwater was pumped into 55-gallon drums, then transferred
from the drums into a wastewater tanker for storage pending disposal

approvals.

64 GROUNDWATER SAMPLING

Groundwater samples were collected from the two wells
for analysis of Target Compound List (TCL) VOCs, TCL semi-volatile organic
compounds (SVOCs), and TPH. A matrix spike and matrix spike duplicate
(MS and MSD) sample were collected from well MW-15B and a blind
duplicate sample (labeled MW-24B) was collected from well MW-9B for
analysis of the above compounds.

In accordance with the RI/FS Work Plan, samples were to
be collected after purging a minimum of three calculated well volumes; when
pH, specific conductance, and temperature stabilized and a low turbidity
sample was obtained; or after a maximum of five well volumes were
removed. Stability and low turbidity were attained after pumping three well
volumes at well MW-15B and after four well volumes at well MW-9B as
shown in Table 6.1. The wells were purged using the Grundfos pumps with
the intake positioned just below the top of the water column. The
groundwater samples were collected using a teflon disposable bailer.

A separate pump and bailer were used at each well.
Groundwater pH, specific conductance, temperature, and turbidity were
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measured and recorded for each well volume pumped from each well. These
field parameters are summarized in Table 6.1.

6.5 ANALYTICAL RESULTS

The results of analyses of groundwater samples from the
MW-9B and MW-15B wells are presented in Table 2 of the Analytical Data
Assessment and Validation report which is contained in Appendix F.

6.5.1 MW-9B

Analytical results for both the investigative and blind
duplicate samples collected from well MW-9B indicate that VOCs, SVOCs,
and TPH were not detected at or above the method detection limits at this
location. Although there is no shallow A-Zone bedrock well at the MW-9
location, several surrounding wells (MW-6A, MW-13A, and MW-14A) all
exhibited varying levels of chemistry during the RI, indicating the A-Zone
bedrock has been impacted in the vicinity of the known area of
contamination in the southeast part of the Site. The current results for well
MW-9B indicate that the deeper B-Zone bedrock groundwater in the
southeast area has not been impacted by the contamination present in the
shallow A-Zone bedrock groundwater.

6.52 MW-15B

Analysis of the groundwater samples collected from the
MW-15B well indicate the presence of VOCs and a trace amount of phenol.
Phenol was detected at an estimated concentration of 5 ug/L. This compound
was not analyzed for the MW-15A samples collected during the RI. The
detected VOCs and the concentration at which they were detected are similar
to those detected in groundwater samples from the MW-15A well, as shown
in parenthesis for January and March 1994, respectively. These volatile
compounds are:
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iii)

iv)

vi)

1,1-dichloroethene at an estimated concentration of 7 ug/L (5 ug/L and
4ug/L);

vinyl chloride at 41 ug/L (300 and 200 pg/L);
1,1-dichloroethane at 52 ug/L (19 and 25 ug/L);
1,1,1-trichloroethane at 64 ug/L (8 and 5 ug/L);
trichloroethene at 210 ug/L (8 and 14 pg/l;); and
1,2-dichloroethene (total) at 760 ug/L (650 and 490 pg/L).

It is recommended that a second round of sampling be

conducted to confirm the results of the initial sampling.
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7.0  BEDROCK AQUIFER PUMPING STUDY

7.1  STEP DRAWDOWN TEST

In February 1996, step drawdown testing was conducted at
the MW-6A and MW-16A wells. These tests were conducted separately from
the constant rate pumping tests in order to obtain better estimates of
anticipated pumping rates and to quantify pre- and post-treatment
groundwater chemistry, both of which are needed to estimate carbon
requirements in the event that treatment of air emissions from the air
stripper is required and to obtain approvals for direct discharge to the sanitary
sewer system during the pumping tests.

The step-drawdown tests were conducted using a 1.6-inch
diameter Grundfos Redi-Flow 2 pump to pump water into a Shallow Tray
Model 1341 4 Stage Air Stripper. A blower unit was used to supply 150 cubic
feet of air per minute through the air stripper. The treated water was pumped
to a wastewater storage tanker after flowing through the air stripper and the
air exhaust was vented through a 175 pound vapor phase carbon canister to
the atmosphere. The stored water was sampled on February 23, 1996 to
determine appropriate disposal of this material.

Groundwater samples of the influent to the air stripper
and the discharge from the air stripper were collected at the beginning and at
the end of the test for analysis of VOCs. These samples were collected as a
check on the effectiveness of removal of contaminants by the air stripper.

711 MW-6A

Well MW-6A was pumped on February 13, 1996. The
flow rates for each step were 1-gallon per minute (GPM), 2 GPM, 4 GPM, and
6.5 to 7.0 GPM. A Telog transducer was used to monitor the water levels in
the pumping well and at the adjacent overburden well. The transducer and
pump were set at 34 feet BGS (MW-6). Manual water levels were measured
in the pumping well (MW-6A), the adjacent overburden well (MW-6),
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overburden wells MW-5, MW-7, MW-12, MW-15, and MW-20, and bedrock
wells MW-5A, MW-9B, MW-15A, and MW-15B. The flush-mounted
roadboxes on several other nearby wells were frozen and could not be
accessed, including MW-2, MW-2A, MW-9, MW-13, MW-13A, and MW-21.
The location of the pumping well and the surrounding monitoring wells
where water levels were measured are presented on Figure 7.1.

The first three steps resulted in a noticeable drop and
subsequent stabilization of the water table in the pumping well. The water
level was still dropping when the pump defaulted in the fourth step,
however, it is believed that this well may be capable of yielding a larger flow
rate than 6.5 GPM, as there was still approximately 16.2 feet of water over the
pump and water levels had stabilized fairly rapidly during the previous tests.
A graph of the response in the water table at well MW-6A during the step test
is presented on Figure 7.2.

Measurement of water levels in the surrounding wells
were taken prior to startup of the test and after two hours of pumping. A
final round of water levels was not taken due to the unexpected failure of the
pump in well MW-6A about ten minutes into the fourth step of this test. The
water levels indicate a local response of about 1.9 feet of drop in the MW-6
well (about 30 feet north of the pumping well) and a drop of about 0.2 feet in
the MW-12 well (about 115 feet southeast of MW-6A). The remaining wells
showed no change or very little increase in the water table (0 to 0.64 feet). The
response in well MW-6 to the MW-6A step test is presented on Figure 7.3. A
summary of the water level measurements taken during the test is presented
in Table 7.1.

712 MW-16A

The step test at well MW-16A was begun on February 14,
1996, however, the 3-inch submersible being used failed about 45 minutes
into the first step (1 GPM) and could not be restarted. The test was restarted
on February 15 using a Grundfos Redi-Flow 2 pump at rates of 3.0 GPM,
5.0 GPM, and 6.5 to 7.0 GPM. A Telog transducer was installed in the
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pumping well and the adjacent overburden well to monitor the water table
response during the step test. Additionally, water levels were measured in
wells MW-16 and MW-16A, overburden wells MW-1, MW-15, and MW-18,
and bedrock wells MW-1A, MW-15A, MW-15B, and MW-17A. These levels
were measured before the start of the step test; at two hours into the test, and
just prior to shutdown after four hours of pumping. The location of these
hydraulic monitoring wells in relation to the pumping well is presented on
Figure 7.4.

Each pumping step resulted in a fairly rapid drop in the
water table and a subsequent stabilization. Final water levels in the pumping
well indicate a drawdown of about 9.0 feet occurred during the test, leaving
about 12 feet of water above the pump. Based on this information it is
anticipated that this well could sustain a higher pumping rate than the
6.5 GPM final rate of the step test. The pumping well water table response
during the step test is presented on Figure 7.5.

The water level measurements in the nearby overburden
wells as presented in Table 7.2 show a drop in the water table of 0.03 to
0.08 feet over the test period. This slight drop may be a response to the
pumping test or may be the result of a change in atmospheric pressure. The
water levels measured in the nearby bedrock wells show a drop of 0.19 to
0.26 feet during the test. This is expected to be a response to the pumping test
but could be due to an atmospheric pressure change. These step tests will be
followed with a 48-hour to 72-hour constant rate pumping test when
approvals for direct discharge to the sanitary sewer are obtained. Based on the
step test, it is estimated to attempt pumping rates of 10 GPM in both MW-6A
and MW-16A.

7.1.3 Step Test Analytical Results

The results of the analyses of influent and effluent
-samples collected at a low flow rate at the start of each step test and at the
maximum flow rate at the end of each step test indicate that the air stripper is
effective in the removal of VOCs from the groundwater, with chemistry
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reduction of greater than 99 percent of the influent concentrations observed
for well MW-16A in both samples and removal of 98 percent or more in the
low-flow samples for well MW-6A. The higher flow rate samples at well
MW-6A did not, however, show the same removal efficiencies (ranging from
58.3 percent for ethylbenzene and toluene to 95.81 percent for xylene) despite
lower influent concentrations for this set of samples. As a result, the Buffalo
Sewer Authority (BSA) sanitary sewer discharge limits for 1,2-dichloroethene
and vinyl chloride were not met for the higher flow rate at this location.
Theoretical calculations, using higher flows and higher influent
concentrations indicated treated effluent concentrations will be below the
BSA limits of 202 ng/L and 1 pg/L for 1,2-dichloroethene and vinyl chloride,
respectively. The only variable that differed between the MW-6A and
MW-16A tests was the air temperature during the MW-6A test, which
reached a high of 6°Fahrenheit (°F) during the MW-6A test, with wind chills
of well below 0°F. The lower temperature during the MW-6A test which was
below the temperature of 50°F used to determine the modeled
concentrations, most likely reduced the removal efficiency of the air stripping
unit. It is, therefore, expected that the BSA limits can be achieved for all
compounds if the system is operated during higher ambient temperatures.

The concentrations of the detected compounds and the

overall removal efficiencies for both step tests are presented in Table 7.3.
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8.0 MMARY AND NCLUSION

8.1 NAPL INVESTIGATION

The seven trenches installed in the southeastern area
were successful in determining that only a thin section of the sandy zone
(immediately above the sandy till layer) contains NAPL. Based on the areal
extent of NAPL found during the trenching program, it is estimated that the
volume of NAPL containing soil is less than 500 cubic yards occurring within
the silty sand layer at a depth between 8 to 11 feet BGS. The volume of NAPL
containing soil is estimated to be approximately 2 percent of the total volume
of soil requiring remediation. Therefore, separate handling and treatment of
the NAPL containing soil will not be required.

82  SOIL TREATABILITY STUDY

The results of the soil treatability study indicate that soils
from Area A, Area B and NAPL containing soils are amenable to treatment by
mechanical volatilization, ex situ SVE and biodegradation. VOCs are
expected to be removed primarily by volatilization while TPH removal will
be primarily from biodegradation. Inorganic and organic nutrients may be
added to the soils to enhance biodegradation.

Although the air permeability of the soils may be
sufficient for vapor extraction and biodegradation, the addition of 5 percent
vermiculite was found to further increase air permeability. The requirement
to add a bulking agent such as vermiculite to enhance treatment and reduce
the cleanup time must be reassessed during remedial design and full-scale

treatment.
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8.3  DEEPER BEDROCK MONITORING WELLS

8.3.1 Northern Area

Groundwater chemistry at the MW-15 cluster is similar
(both in concentration and in chemicals present) in the A- and B- bedrock
zones, with the primary chemicals detected being chlorinated ethenes and
ethanes. A total VOC concentration of 994 and 752 ug/L in the A-Zone
(MW-15A analyses from January 1994 and March 1994, respectively) and a
total VOC concentration of 1,144 pg/L in the MW-15B well were detected in
the groundwater. This indicates chemicals are present in the bedrock
groundwater in the northern area to at least a depth of 60 feet BGS.

Due to the response recorded by the pressure transducers
in the MW-15A well while drilling in the B-Zone at the MW-15B well, and
the similarity in the groundwater chemistry in the MW-15A and MW-15B
wells, the conclusion can be reached that interconnection exists between these
two zones and no confining layer is present in the bedrock in the vicinity of
the MW-15 wells to at least 60 feet.

It is recommended that a second groundwater sample be
collected from well MW-15B to confirm the presence of the VOCs detected in
the initial sampling round. If VOC presence is confirmed in the B-Zone at
MW-15B, groundwater extraction from the B-Zone and/or the deeper bedrock
in the northern part of the Site may be necessary to reduce chemical
concentrations in the bedrock groundwater. The deeper bedrock (below
60 feet BGS) could be investigated as part of the installation of any deeper

extraction wells at the Site.

8.3.2 Southern Area

At the MW-9B well, analysis of groundwater samples
show no detectable chemistry to be present in the B-Zone. Analysis of
samples from nearby A-Zone wells collected during the RI indicates that the
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chemistry in the A-Zone is limited to the upper bedrock beneath the known
contaminated areas and does not extend to the deeper bedrock.

84  STEP DRAWDOWN TESTS

8.4.1 Hydraulic Data

The step drawdown tests were partly successful in
establishing a maximum pumping rate for the constant rate tests. The
limited corehole diameter at well MW-6A and a failure of the one-half
horsepower electric submersible at well MW-16A necessitated the use of
Grundfos Redi-Flow 2 pumps at both wells. Because these pumps have a
maximum pumping rate of about 7.0 GPM, the pumping rate was limited to
this flow rate. Both wells yielded a flow rate of at least 6.5 GPM, with a
drawdown of 6.6 feet at MW-6A and 9.0 feet at MW-16A. Because of these
relatively low drawdowns and the rapid stabilization of the water table during
each step, both wells should be capable of yielding greater than 7 GPM during
the constant rate pumping test. It is proposed that the constant rate test start
at 10 GPM for the first hour and, depending upon the response of the water
table, increase to 12 GPM or 15 GPM after one hour.

8.4.2 Radius of Influence

During both step tests, nearby overburden and bedrock
monitoring wells were monitored for changes in the water table resulting
from the pumping of the shallow bedrock groundwater. The results of the
MW-6A test showed definite response in the MW-6 well and a possible
response in the MW-12 well. The MW-16A test showed a consistent drop in
water level in every well monitored, however, this drop was so slight in
some wells, it may be a result of atmospheric pressure changes rather than
pumping at MW-16A. Because of the short duration of these tests and the
small volumes of water extracted, the lack of response in the adjacent wells is
not unexpected. A more complete monitoring network will be established for
the constant rate tests.
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843 VOC Removal

Removal of VOCs using the air stripper was effective, as
demonstrated by the removal rates attained during the step tests at the
MW-16A well, allowing the effluent to meet the BSA discharge limits for
direct discharge to the sanitary sewer.

The samples collected at MW-6A during the higher flow
rate portion of the step test show less effective removal of the VOCs, even
though lower influent concentrations were observed in the samples. It is
believed that the low removal is due to the cold temperatures (6°F with
sub-zero wind chill) at the time the test was run. If the constant rate tests are
run when the air temperatures are higher it is expected that the effluent
concentrations should meet the BSA limits for direct discharge to the sanitary

sewer system.
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TRENCH #1

figure 4.2

TEST TRENCH #1 PHOTO LOG
LEICA INC.

VIEW NORTHWARD Cheektowaga, New York

CRA
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SOUTH END

figure 4.3

TEST TRENCH #2 PHOTO LOG
LEICA INC.
CRA VIEW NORTHWARD Cheektowaga, New York
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CRA

TRENCH #3

o0 2

- 'AJ ‘;.‘ ‘..- T .’ ! “ 7 1= rv"’I’ _"

SHINY AREA AT BOTTOM IS BEDROCK

TRENCH #7

NOTE VERY WET AREA IN CENTER OF PHOTO

figure 4.4

TEST TRENCH #3 AND TEST TRENCH #7 PHOTO LOG
LEICA INC.
Cheektowaga, New York
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TRENCH #4

L, ‘.‘_V.

Vi figure 4.5

B s R MRS TEST TRENCH #4 PHOTO LOG

e &"".”"-'vu* QRARE “EF TS LEICA INC.
CRA DIGGING — VIEW SOUTHWEST Cheektowaga, New York
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TRENCH #6

- - X

figure 4.6

TEST TRENCH #6 PHOTO LOG
LEICA INC.
Cheektowaga, New York

NOTE TRENCH IS DRIER THAN OTHERS
CRA
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Figure 5.2
Soil Respirometry Results - Area B
Leica inc.
Cheektowaga, New York
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Figure 5.3
Soil Respirometry Results - Area C

Leica Inc.
Cheektowaga, New York
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Figure 5.4
Soil Respirometry Results - Area C + NAPL
Leica Inc.
Cheektowaga, New York
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TABLE 5.2

SOIL PARTICLE SIZE ANALYSIS
LEICA INC.
CHEEKTOWAGA, NEW YORK

Gravel Sand Silt Clay

(%) (%) (%) (%)

Area B Soil 5 32 44 19
Area C Soil 1 22 45 31

Notes:
Analyses were not performed in duplicate for soil particle size determination.
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TABLE 5.5
AIR PERMEABILITY RESULTS
LEICA INC.
CHEEKTOWAGA, NEW YORK

AIR PERMEABILITY (cm2)

Area B Soil Area C Soil
Dup 1 Dup 2 Average Dup 1 Dup 2 Average
29x107  29x107 076 x10 7 0.82x10 7
51x10 7 51x107 22x10 7 23x10 7
53x10 7 54 x107 20x10 7 20x10 7




| | . F | | i E | I | L] i ] ~
o1 296€ >
(1d VN) pinbij oseyd-snoanbe-uou utureguos 110G )
SBION
o8zt .1 ozey  orcr 068€ . [ 09%€  0C6C SESE - | 00SE 0LS€ ozt | orze oo <49 0M97 1L sstz | ootc ol 0 250oN]S $h4 SIUSLANN snid [10§
" S0lE 020 061¢ O 0Ite  0C<C SEOT - 010z 001 G081 o<zl 0981 06Z1 0Lzl octl ] 0C6 096 0 SwinnN snid (1os
SWZ. ] 0CET  00S S(8]1._ | 0081 0961 0p91 | OFST 0991 oSVl | oeCl 01l (0801 0001 0911 ob. 098 0 Ao 1105
A o6 0101 cla:- 068 o6 [ S8 - 008 0¢s (34 0L 0L A% 099 065 ooy 09% Q [onuol) aIxs
(1) 1105 1V N %S sn[d [10g ) eary
oLly o<zt ) SPor . 0068 066¢ 9re orty 068t OTLE [ ATANEEN() YAY 0£9¢ 0¥9C 004 0s0C 091 0 2SON[D SN spuslunN snid jiog
s 00Fe SELL - 1 00ET  0L1T ...mnwﬁ... 068l 0941 0841 mol  orel 081t 01zl 0<tl 06 068 Q SWBIPNN sn[d ios
060C  00cC <96t - | 0061 0COZ CPTEL ] OLFl 08t Ay 06zl 08¢l S64 0R6 Qlol 092 018 0 A(uQ fros
0L6 048 o Gl 0le6 oty 594 06L orL S99 069 ot9 1= 09s oS (624 at¥ 0 jonuoD) AIMg
[tog D ea1y
otsl 001 SOSt. 065l OFcl AR orcl  ozel FLL i octl (4174 0L 004 ot 08 0 ISOON[D SN sIuoLnNy snid {105
0s6 0€s 0LL - 0€8 0tz <65 . 09 [ersst <6k 048 oy {8 o0t 097 (4 sl Q SIWIYON snid jlog
095 059 }29] (137 06S - 06F. o<y 0vs 0¥ azL Lt 062 0T 09e ort 09¢ 0 AuQ 1108
(0] 2°) ot <9P - (%) a0t R 0Zs 0% SO6L o8t V18 1139 08¢ 0fZ 06¢ oct 0 [oLuo] afll:;g
[10S g a1y
aBvway gdng dngg a8vagay ¢dng [ dng afvaaay rdnq [ dng a¥paaay zdngp [ dngg alvaray  gdng [dng a8vazay gdn [dn( 0 SIMIULYDIL]
1z Avg g1 Ar(y t1 Av(] L Av(] 8 AV G hpQg hvg

(fO1TT) PO APIXOL(] HOGAV D)

HNUOA MAN 'VOVMOLINITIHD

DNI YOI

SLTNSTH AYLIWOAIISI N TI0S

9$378VL



©1) 2968 WV

JUR[q POYIAU PIJRIOSSE 33 Ul Pajddap sem sajowered ayy - q
Aguenb pajewrnss ue sy jnsas pajeosse ayf - (
3y /31 g¢ Jo 1w U B 2AOqR 10 1B PIAPAPP ION - (8S)AN
eu3yoeq snid uogies snid susignu snid jlog - SL
uoqued snid s;uarnu snid 105 - ¥L
suaanu snyd log - - €L
suoje jlog - AS
[ouod Juag - L
UOLE)UAUOD 3FRIIAR 31 JO UOIR[ND[RD 3Y) Ul PIPN[OUT JOU 3IdM SAN[EA 153)9P-UOU “aSed SIY) U] “JIWI[ UOLIAIP Y} MO[3q UOLIRIJUIIUOI PIJRWHSI
ue je paya1ap AJuo sem punodwod ay; uaym 1dadxa JIWI| UOHDIJIP Y] JE SIN[RA 1XIPP-UCU 3pn{aul NSl aedijdin so ajestjdnp jo sa8eway - 0
SRON]

j@naNn [z AN (ZDaN (ZDaN (zuanN (vanN AN @UaN ZUaN ZUAN DAN
(1 z @DanN vanN (€ {z @naNn  fz Iz @vDanN
1@VaN (TaN @ZvanN (vuaN v VAN @naN vanN 1 @aN
avl afot a[9 afit a0t as1 402 g8t 1 ast g6t
{1 @uaN @aN (ZuaN @uaN (zvaN vaN 1 (ZuaN (ZaN j(znaN (znaN
1 @uan @aN (ZianN (ZaN Zvan ZnanN (Znan  fot for (Znan
Bay gdng [dng oy zdng [dng Bay rdng pdng Say  zdng 1dnqg Say rdng pdng
SL vl €L A3 LL
¥
[£3 St @aN (aN (9)aN  (9anN 9)aN (9aN SI (e 1(£6)AN ¢°S9)aN (sS)aN
I Al 6l L8 i ot ol oL £9 VA4 [44 St
vl €L SL 09 66 z 6 66 v'8 f61 jal 96
(62 o 6 469 409  ars gs9  afel i1 ales | #9 IL SL
fev  (9aN | 9aN  (9aN (9an  (9an (9)aN  (9)an €z (AN {(£9)aN (s)aN ($'9)aN
001  asz gor  (ZDaN  [(ZBaN|@DaN (nanN ¢ @an oaN 9L W IDAN (aDaN (naN
Bay zdng pdng Say __zdng  pdng Bay  zdng  pdng Bay  zdng  1dng B2y zdng 1 dng Bay  edy  7dy  pduyg
SL [ £L [4) IL
4 0
MNYOA MIN ‘VOVYMOLINIIHD
*ONI VDI
(1) 110S 8 VIYV - SANNOJWOD DINVOIO ITILVIOA Y04 S11NSTY WSODOUDIN 110S
L5 319v1
1 | 1 i | | | 1 | | i Ll i a o

12303 ‘saualhx
3UBYIFOIO[YINL]
QUeYIBOIONYIL L -1'T]
SPUIOYD AUBIAYIPN
auazuaqiyg
3U0}Y

(8/511) sayuviop

JuIUvIL]
(SNaap) wut],

{2307 ‘saudiAx
AUBYJA0SO YOI
SUBY)ROIOYIUL-['T'T
apuoy aualAIa N
auszuaqiAyiy
auojady

(83811 sajuviopn

JuIUvIL]
(sY7apM) quarL



_ Ed —
(ot} L9 U¥D
JUR[q POYIIW PaleIdosse 9y UT paldaiap sem lajouwrered ay] - q
Ainuenb pajewnnss ue s13|nsaa pajeldoOsse Yy - {
85 /37 g6 JO NUIL[ UOIDAIIP B IAOQE 10 18 PILARPION - ($S)AN
eliayeq snyd uoqred snid syusuinu snid jlog - Sl
uoqed snid siuauinu snyd (105 - vl
syuainu snid jlog - el
Suope (105 - L
{onuod NS - 1L
‘UOHBIUZIUOD 3BRIFAE 3Y3 JO UOHE[ND(ED A} Ul PAPTIUL JOU 3I3M SAMI[EA DJIIP-UCU ‘ISBI SIYI U] ILR1] UOHINBP 3} MOPQq UOHEIJUSIUOD Paleulnsd
ue e paidaap £juo sem punodwod ap usym 1dadxs I UOUIBIBP AL 1. SAN[RA 1IBP-UOU IPNUL sNsas diedr(din so atednidnp jo saderaay - [§3]
SION

NG Zuan @ianN Zoan | @naN @oaN  fAziian ] @oaNn @UaN an] (coan @an ZaN @DaN
KoznaN (ezaN oz arKozlaN (zanN et an fezuan (zan AN Koznan (0z1)aN ozHaN (oz1aN
A CUAN @DaN  PREUANE] GDanN @oan LEDON ] @uaN @OaN (TVanN (zanN @UaN @DaN
1 @naN o f% ft  @uaN | fz . z (uaN (z)gN (Z1aN @NaN @aN
gzl a1 asl a5t ! a1z gel afot af9 af9 a6l
fz (eaN i iz iz fz (zuanN ( (Zr)an &nan (zvaN (@aN
NJozDaN (oznaN [z aN-kozan (ezhanN 0ZUAN (0Z1)aN O JozaN (0z1)aN 0Z XN (0Z1aN
 (TiaN AN Y4 21 < (ZUAN (TN i (ZaN @uan @1aN nan
Bay  zdnq rdng B2y zdng 1dng Bay  zdng  pdng Bay  zdng  pdng By zdng 1dng
sl [ €l 7L LL
4
[44 61 zz b (9)aN (@ an (9)aN (9 an aer 089 08y 0l
(Z)aN @) aN N (T aN @D aN e aN i) aN @D anN AN 142 Ol AN LSAN (89)aN
ZUaN  [¥9 44 86 (znaN U aN g (2L {28 o1 AN (9)aN (89XaN
i 8 e 0t 1l i iy e 4 ovs 08t 00
fzs ot 5] v 401 67 i 8 8¢ 0t (99)aN 8DaN 1§
1 o 9 ¥ oe £l A 1 : R I 44 £ Vi 0Tt 06 iz
@noN @DaN  Fleuan [@anN @uan [oandenan @uaN  fizan jenon @D an 6 01D AN (£9) AN (89N
e (UanN {enan Enan  [EDGNJehaN @an  FRUAN ) aN QUanN A oI AN (L9 aN (89aN
Bay  gdnq  pdnq oy Zdngq 1dng Bay zdnq  pdng Bay zdnq [ dnq Bay zdng  pdng Bay gdiy  zdap  pdig
[ [N £l u LL
z 0

NHOA MIN VOVMOLNIIHD

‘ON1 ¥DI31

(1) TI0S D VAUV - SANNOJINOD DINVOHO FTILVIOA HOJ S1111539 WSODOUDIN 110S

8'¢ 174VL

1€103 “saua[Ax

amade AUty

SPLIONYD (AuUtp

3uaY 19001y |
aplao[yd WA

€10} BUBY130IoYLT-Z']
auoueng-z

3uolDY

(8x/31) sauviop

Jusugpal]
(sY3aM) 3L,

2303 “Sau3[AX

amade [AuIp

apuopyo [Autp
3UaYIS0IONPOH |
IPLIONYd UK

{2101 ‘QURYIB00MNJ-T' |
auoueing-7

3U0RIY

(8x/3) sauviop

UGB,
(sy7ap) awr



O 298¢ AV

Jue[q poyjaw pajed>osse 3y Ut pajselap sem 1ajowerted ay - q
Ayuenb pajewnyss ue s j[nsal pajedosse ayj - f
2y /81 g Jo ] UOKOANIP B da0qe IO Je PAPIRP ION - (8S)AN
eudpeq snid uoqaes snid quatynu snid jlog - SL
uoqied snid quatynu snyd jog - pL
suatgnu snd 1og - €L
auofe o5 - rAl
[oQuod J[uUAg - 1L
‘uoyeUadU0d 3deIaAL 3y} JO UOLEIND[ED 3Y) Ul PIPN|OUL JOU 2IaM SIN[BA }59}aP-UOU ‘9S8 ST} U "L UOKIIIBP Y)Y MO]a( UOHBIUIIUOD pajeulnsd
ue je pa1dasap £[uo sem punodwod ayy uaym 3dadxa Juf uUoRdIAIP dY) e BN[eA 3159)9p-uou apnpout snsal ajestdiy Jo ajedidnp jo safessay - (1)
SHON
N (zuaN oan N{oan @uaN EaR|{anN @oan ZnanN (zanN jenaN @nanN [@03 ‘saualAx
(N (ZDaN @DanN G (ZnaN (nanN 1) (N | (ZDAN (ZDan (ZnanN (van {@lanN @nan 3UBYI0IOIYPU L
g6l a1z I 174 aze S ;174 gs1 alot det aftr g9t SpuIofy> auslAyIoN
ane (ZDaN ZDanN B @naN (uaN paNt@DaN @uaN g taN (znan {Znan (nanN [B10] “3UaIa0IoNyId-Z'T
1 9t 9t 3 Lt (Ziran) CVaN @nanN g1 @DaN fit  (ZuanN auoyIV
(B4/8n) sapavrop
‘Bay  zdng 1dng Bay  zdng 1dnq Bay gdng 14dnq ‘fay  zdng rdng Bay rdnq 1 dng
SL ¥L €L u 1L JuIUIDIL]
¥ (syaapy) s
88 ral 89 {69 7L 41 fos 79 €l €l (1744 081 0s1 [e103 “sauatY
f9s oL 01 e A1 61 4 o1 76 (19 08l 0zT o€z BUBPROIOIYOII |
ars  alys a9v  algs arg  ars a0l ales afgs  aléey 6DAN (6DAN (80aN apuoqy> aualAyra N
o8 L6 <l [ 24 129 61 Al Al €l €8 {1 o LY 98 [e10] ‘auay3a010[Yd1q-Z’L
@uaNn 91 91 for 9 9L 91 Z 09 00l 1(89)aN (89)aN 98 3ucjay
(By/8r) sapviop
Bay gdng  1dng Bay  zdng  1dng Bay 7dng 1dng Bay  gdng  1dng Bay  gdng 1dng Say  gdip  pdiy  pdyg
SL vL £l o LL Juauvas]
4 0 ($Y3ap) 2143 L
NYOA MIAN ‘VOVMOLNITHD
ONI VDId1
(1) 1108 1dVN %S $N'1d TIOS D VIRV - SANAOIWOD DINVOHO TTILVIOA H04 S1INSTH WSODOUDIN 110S
65 378V1
| | 1 | | k 1 a | ) - . . -



_ ] ] - _
(ot) £96€ Va4
JOAD] 9,6 € 10 [L0S D) ealy O papppe sem pmbi aseyd snosnbe-uou Sututejuod fiog - N
euapoeq snid uoqies snid sjuatynu snid flog - G
uoqted snid sjuatnnu snyd rog - tah
sjustynu smid rog - g1
suofeog - ZL
[oRuod BlUAS - LL
1$310N
059 089 099 [ 0cs ] oss ocs 0I8 | o018 So08 [o01'T Josor ozt 0517 0S1'T 0St'T « 108 TdVN ShlJ D earv
56 016 08 oot ]oovt oovt  foodt]oost oozt [oriz]osor ot [o0dTd 000 000°C [105 D vary
567 097 052 osz  osz [0t | oie sz [osg ] sge e 00T 061 10g g eary
(3%/8u) Hd L
Say rdnq 1dng Say gdng 1dng Say zdnq 1dng Bay zdnq [dng Bay zdng 1dng Say 7dnq 1dng
ol bl L L LL Ju3Ivad]
8 0 (s323p1) 1]

MYOA MAN ‘VOVMOILNITHD
"ONI VDIl
SNOYVOOIAAH WNITOULId TV.LOL HO4 SLTNSTY WSOD0YIIN TIOS

oL's 3T7dVL



TABLE6.1

WELL PURGING AND SAMPLE COLLECTION SUMMARY LOG

DEEP (B-ZONE) BEDROCK WELLS

Monitoring Well Location:

Well Measurements
Well Depth (Sounded)

(below top of casing)

Depth to Water Table
(below top of casing)

Height of Water Column
Volume of Water in Well
Water Removed per Volume

urge/Samnpl rd
Purge Volume Number:

Volume Purged (Gal.):

pH (standard units):
Conductivity (mmho/cmy):
Temperature ("C):

Turbidity (NTU):
Total Purge Volume:
Sample Location:

Sample Description:
pH (standard units)
Conductivity (mmho/cm)
Temperature (°C)
Turbidity (NTU)

Characteristics

Analytical Parameters:

Notes:
MS/MSD
SVOC
TAL

TPH
VOC

CRA 3967 (10)

CHEEKTOWAGA, NEW YORK

LEICA INC.

TCL VOCs, TCL SVOCs, TPH
Blind duplicate as MW-24B

Matrix Spike/Matrix Spike Duplicate.
Semi-Volatile Organic Compound.

Clear, colorless, trace
sheen, H2S odor

Target Analyte List.

Total Petroleum Hydrocarbon.

MW-9B

60.0 Ft.

9.8 Ft.

50.2 Ft.
33.5 Gallons
35 Gallons

1 2 3 4
35 35 35 35
6.89 1 6.83 | 6.77 | 6.79
490 | 460 | 460 { 470
55.0 ] 53.9 [ 54.6 | 54.7
26 14 10 5
140 Gallons

MW-9B

6.82

460

54.6

3.6

Volatile Organic Compound.

MW-15B

56.1 Ft.

14.0 Ft.

42.1 Fe.

28.2 Gallons

30 Gallons

[ 1 2 3

30 30 30
7.00 | 6.80| 6.85
960 ) 880 1 830
554 | 54.6 | 54.8

36 ) 40 | 16

90 Gallons

MW-15B

6.80
840
54.8

1.6

Clear, colorless, slight H2S

odor, no sheen

TCL VOCs, TCL SVOCs, TPH
MS/MSD samples taken



TABLE 7.1

WATER LEVEL RESPONSE IN NEARBY WELLS
MW-6A STEP DRAWDOWN TESTS
LEICA INC.
CHEEKTOWAGA, NEW YORK

Water Level (Ft. BTOCQ) Water Level
Change
Well Location Start 2 Hours (Ft.)
Pumping Well
MW-6A 13.81 15.9 -2.09
Overburden Wells
MW-5 6.36 6.20 +0.16
MW-6 9.84 11.75 -1.91
MW-7 7.64 7.64 0
MW-12 8.52 8.73 121
MW-15 7.48 6.84 +00.64
MW-20 7.02 6.92 +0.10
Bedrock Wells
MW-5A 8.72 8.70 +0.02
MW-6A 13.81 15.90 -2.09
MW-15A 11.88 11.92 .04
MW-9B 8.08 7.92 +0.16
MW-15B 12.76 12.75 +0.0

Notes:

No four hour (final) water levels were taken due to unexpected pump failure early in the fourth step.
BTOC Below Top of Casing.

CRA 3967 (10



Notes:
BTOC

CRA 3967 (10)

TABLE 7.2

WATER LEVEL RESPONSE IN NEARBY WELLS
MW-16A STEP DRAWDOWN TESTS
LEICA INC.
CHEEKTOWAGA, NEW YORK

Water level (Ft. BTOC)

Well Location Start 2 Hours 4 Hours

Pumping Well
MW-16A 13.74 2110 22.76

Overburden Wells

MW-1 6.85 6.86 6.88
MW-15 7.21 7.24 7.26
MW-16 8.10 8.11 8.18
MW-18 11.45 11.46 1148

Bedrock Wells

MW-1A 17.21 17.40 17.46
MW-15A 12.61 12.80 12.85
MW.-16A 13.74 21.10 22,76
MW-17A 378 3.78 378
MW-158 1275 12.88 12.94

Below Top of Casing.

Water Level
Change
(Ft.)

-9.02

-0.03
-0.05
-0.08
-0.03

-0.26
-0.24
-9.02

-0.19



Notes:
(1)
GPM

AIR STRIPPER REMOVAL EFFICIENCIES DURING STEP TESTS

Compound

1 Hour Test -1 GPM
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Ethylbenzene

Toluene

Vinyl chloride

m + p Xylene

4 Hour Test - 6.5 GPM
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Ethylbenzene

Toluene

Vinyl chloride

m + p Xylene

% Removal =

TABLE 7.3

Page 1 0of 2

LEICA INC,
CHEEKTOWAGA, NEW YORK
MW-6A
BSA Concentration
Limits (1) Influent Effluent % Removal
(ug/L) (ug/L) (ug/L)
285 20,000 46 99.77
285 270] <5.0 >98.15
1,580 260] <5.0 >98.08
680 240] 2.5§ 98.96
3 12,000 4.4 99.96
2,080 410J 2.0J 99.51
285 34,000 1,800 94.71
285 180] <50 >72.2
1,580 120J <50 >58.3
680 120] <50 >58.3
3 12,000 510 95.75
2,080 310§ 13} 95.81
Influent Concentration - Effluent Concentration

Influent Concentration

Buffalo Sewer Authority (BSA) discharge limits.

Gallons Per Minute.

CRA 3967 (10)



Notes:

(1)
GPM

AIR STRIPPER REMOVAL EFFICIENCIES DURING STEP TESTS

Compound

1 Hour Test - 1 GPM
1,1-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
Ethylbenzene
Toluene
1,1,1-Trichloroethane
Trichloroethene

Vinyl chloride

o+ m + p Xylene

4 Hour Test (6.5 GPM)
1,1-Dichioroethene
cis-1,2-Dichloroethene
Ethylbenzene

Toluene
1,1,1-Trichloroethane
Trichloroethene

Vinyl chioride

0+ m + p Xylene

% Removal =

TABLE 7.3

Page 2 of 2

LEICA INC.
CHEEKTOWAGA, NEW YORK
MW-16A
BSA Concentration
Limits (1) Influent Effluent % Removal
(ug/L) (ug/L) (ug/L)
500 5,900 <5.0 >99.92
3 580 <5.0 >99.14
285 45,000 <5.0 >99.99
1,580 1,500 <5.0 >99.67
680 1,600 <5.0 >99.69
1,550 44,000 4.1] 99.991
710 50,000 2.1] 99.996
3 3,600 <5.0 >99.86
2,080 7,700 7.3) 99.91
3 2,900 <5.0 >99.83
285 45,000 <5.0 >99.990
1,580 790j <5.0 >99.37
680 840 <5.0 >99.40
1,550 14,000 <5.0 >99.96
710 38,000 1.2) 99.997
3 3,600 <5.0 >99.86
2,080 4,200] 6.6] 99.84
Influen ncentration - Effluen ncentration

Influent Concentration

Buffalo Sewer Authority (BSA) discharge limits.

Gallons Per Minute.

CRA 3967 (10)






APPENDIX A

TEST TRENCH STRATIGRAPHIC LOGS
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TEST PIT STRATIGRAPHIC LOG (WL-98)

Page 1 of |
PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH
PROJECT NUMBER: 3967 DATE COMPLETED: DECEMBER 4, 1995
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
DEPTH ELEV. GRAPHIC SAMPLE ANALYSIS
1. BGS SAMPLE DESCRIPTION 1. BGS LOG . =
W | SAMPLE CNEEE
GROUND SURFACE 00 5 | INTERVAL | (pom) | &5 &
(@]
FILL, ash, brick, cinders, metal, wood, glass,
concrete, loose, dark gray to black, wet, some
odor
—2.5
~ corroded 55 galton drum (empty), several 5
gallon metal closed top cans (empty)
50 : -5.00
ML-SILT, some clay, little sand, trace gravel,
very stiff, fine grained, low plasticity,
laminated, red-brown, dry to moist, lake
| 7 5 sediments
- - -8.50
SM-SAND, some to little silt, trace fine
subangular gravel, increasing amounts with
—10.0 depth, medium dense, thinly layered, gray and I
dark gray, wet, some sour odor 1100 S J
- NAPL '
2 5 BOTTOM OF TESTPIT @ N.0ft BGS
’ NOTES:
1. 275 ppm maximum PID; 4% LEL downwind.
8-16 ppm at East Property Line.
150 2. Trench backfilled with excavated material.
—17.5
—20.0
—22.5
—25.0
—27.5
—30.0
—32.5

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND §




TEST PIT STRATIGRAPHIC LOG (WL-99)

Page 1 of 1
PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH 2
PROJECT NUMBER: 39567 DATE COMPLETED: DECEMBER 4, 1995
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
A SAMPLE DESCRIPTION oo | GRATHIC — SIMPLE ANALYETS
8 SAMPLE PID S %
GROUND SURFACE .00 3 INTERVAL (ppm) |25 u
(@]

FILL, ash, concrete, brick, gravel, wood, wire
rope, metal, black, wet, some odor

—2.5
- -4.00
ML-SILT, some clay, little sand, trace gravel,
1-5.0 stiff to very stiff, low plasticity, laminated,
red-brown, dry to moist, lake sediments
—7.5 , _ -7.50
SM-SAND, some to little silt, trace sybangular
gravel, medium dense to dense, thinly fayered,
gray and dark gray, moist to wet, trace NAPL
100 in thin layer
-1.00
BOTTOM OF TESTPIT @ 1.0ft BGS
NOTES:
—12.5 1. 80 ppm +/~ maximum PID reading.

2. Trench backfilled with excavated material.

—15.0

—17.5

—20.0

—-22.5

—25.0

-27.5

-30.0

—32.5

]! ) |

NOTES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND Y




TEST PIT STRATIGRAPHIC LOG (WL100)

Page fof 1
PROJECT NAME: LEICA INC. RY/FS TEST PIT DESIGNATION: TRENCH 3
PROJECT NUMBER: 3967 DATE COMPLETED: DECEMBER 6, 1995
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
P SAMPLE DESCRIPTION e eRAPLIC - SAMPLE ANALYS_I,S
@ | SAMPLE 0 |Bw| 8
GROUND SURFACE .00 é INTERVAL | (ppm) | &5 é
(]

FILL, ash, brick, soil {15 to 3.0ft thick), black
and red-brown, dry, no odor

—2.5
. -3.00
ML-SILT, littie clay and sand, very stiff,
laminated, red-brown, dry, no odor, lake
50 sediments
—7.5
-9.00

SM-SAND, little silt, little gravel, medium dense
-10.0 to dense, thinly layered, gray, dry to moist, no
apparent odor 100

GM-GRAVEL, little sand and silt, gray, moist to ~ —isp

5 o o6 0

wet

r12'5 SM-SAND, little silt, little gravel, medium dense L _
to dense, thinly layered, gray, dry to moist, no R
apparent odor -14.00 1 fJJ
5.0 BEDROCK /| -1a00 VA
BOTTOM QF TESTPIT @ 14.0ft BGS
NOTES:
1. No NAPL observed; no odors or sheens
17 .5 noted.

2. 14 ppm maximum PID.
3. Trench backtilled with excavated material.

—20.0

—22.5

—25.0

—-27.5

—30.0

325

NOTES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND §




TEST PIT STRATIGRAPHIC LOG {WL101)
Page 1 of 1

PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH 4

PROJECT NUMBER: 3967 DATE COMPLETED: DECEMBER 5, 1995

CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE

LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH

DEPTH ELEV. | GRAPHIC SAMPLE ANALYSIS

ft. BGS SAMPLE DESCRIPTION 1. BGS LOG - —
h | SAMPLE LI TS

GROUND SURF ACE 00 3 | INTERVAL | (pom) |S35| &

= 5

FILL, ash, brick, soil, dry, no odor

2.5
ML-SILT, some clay, little sand, trace fine
subangqular gravel, very stiff, laminated,

5.0 red-bown, dry, no odors, lake sediments

7.5
SM-SAND, little silt, trace gravel, thinly W
layered, gray and dark gray

-10.0

GM-GRAVEL, little sand, littie silt, gray-brown,
moist, abundant NAPL, strong chemical odor,
—12.5 dark discoloration

SM~-SAND, little silt, trace gravel, thinly
layered, gray and dark gray

5.0 BOTTOM OF TESTPIT @ 12,0t BGS
NOTES:
1. 450+ ppm maximum PI1D reading on NAPL
layer.

17 5 2. Trench dry at completion.

: 3. Trench backfilled with excavated material.

—20.0

—-22.5

—25.0

—27.5

-30.0

—-32.5

-3.50

-8.50

-11.00
-11.50
-12.00

—

WATER FOUND §

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




TEST PIT STRATIGRAPHIC LOG (WL102)

Page 1 of 1
PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH 5
PROJECT NUMBER: 3987 DATE COMPLETED: DECEMBER 5, 1995
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
DEPTH ELEV. GRAPHIC SAMPLE ANALYSIS
f1. BGS SAMPLE DESCRIPTION f1. BGS L0G . =
B | SAMPLE PID || S
GROUND SURFACE 00 § INTERVAL | (ppm) | &5 EJ
(6]
FILL, ash, concrete, brick, metal, wet, strong
chemical odor
—2.5
L . -4.00
ML-SILT, some clay, little sand, trace
—5.0 subangular gravei, very stiff, laminated,
red-brown, dry to moist, lake sediments
175
— ; - ; ; -8.00
SM-SAND, little to some silt, little fine gravel,
firm, thinly layered, gray to dark gray, moist to
wet, trace NAPL above till, sour chemical odor
-10.0
-11.00
BOTTOM OF TESTPIT B 1.0ft BGS
NOTES:
—12.5 1. 300+ ppm maximum PID reading over
excavated soil; 2-3 ppm 75.0ft downwind,
2. Trench backfilled with excavated material.
—15.0
—17.5
—20.0
—22.5
—25.0
—27.5
—30.0
T—32.5

NQTES. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ¥




TEST PIT STRATIGRAPHIC LOG

{WL103)
Page 1 of 1
PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH 6
PROJECT NUMBER: 3967 DATE COMPLETED: DECEMBER 5, 1985
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
DEPTH ELEV. GRAPHIC SAMPLE ANALYSIS
f1. BGS SAMPLE DESCRIPTION 1. BGS LOG - ’;J
B | SAMPLE PID | ZWl S
GROUND SURFACE 00 S | INTERVAL | (pom) | &5 |
(&)
FILL. ash, pipe, boards, brick, metal, loose,
black, very wet, gasoline odor, rainbow sheen,
4% LEL
2.5
- -4.00
ML-SILT, some clay, tlittle sand, trace subround
—5.0 gravel, laminated, red-brown, dry to moist, lake
sediments
—~7.5
I - -3.00
SC-SAND, little clay and silt, trace gravel,
-10.0 medium dense, medium plasticity, thinly layered,
gray and dark gray, moist to wet, chemicatl
odor
—_— 1150
BOTTOM OF TESTPIT @ 1.5t BGS
—12.5 NOTES:
1. No NAPL observed in soil. Dark brown oily
layer noted on water.
2. 140 ppm maximum PI0 reading.
5.0 3. Trench backfilled with excavated material.
—17.5
—-20.0
-22.5
-25.0
—27.5
—30.0
-32.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ¥




TEST PIT STRATIGRAPHIC LOG (WL104)

Page 1 of 1
PROJECT NAME: LEICA INC. RI/FS TEST PIT DESIGNATION: TRENCH 7
PROJECT NUMBER: 3967 DATE COMPLETED: DECEMBER 8, 1895
CLIENT: LEICA INC. TEST PIT METHOD: TRACKHOE
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
DEPTH ELEV. | GRAPHIC | SAMPLE ANALYSIS
1. BGS SAMPLE DESCRIPTION f1. BGS LOG 5 = -
8 | SAMPLE PID | ZH] 2
GROUND SURF ACE 00 ; INTERVAL | (ppm) | 53|
(]
FILL, ash, brick, metal, loose, black, moist
2.5
- wetl, large amount of water (~4-5 gpm) was
entering excavation from northwest corner 400
ML-SILT, some clay, little sand, stiff, '
5.0 laminated, red-brown, dry to moist ’
=55
BOTTOM OF TESTPIT ® 5,5ft BGS
NOTES:
L7 5 . Trench terminated at 5.5ft due to

uncontrolled entry of groundwater into
excavation. Water was clear with no odor. A
sheen developed on contact with fill soils.
Some odor noted over trench with 140 ppm
—10.0 maximum PID reading.

2. Trench backfilled with excavated material.
—12.5
—15.0
—17.5
—20.0
—22.5
—25.0
—27.5

~30.0

—32.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND §




APPENDIX B

SOIL TREATABILITY STUDY
STANDARD OPERATING PROCEDURES
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SOIL WATER CONTENT
Adapted from Methods of Soil Analysis - Part Il
Chemical and Microbiological Properties 2nd Ed.

1. Preparation of evaporating dish-

e Wash evaporating dish with laboratory soap (Alconox). Rinse with
distilled water.

e Heat dish at 105°C for one hour in oven (Isotemp® Oven - Fisher
Scientific).

e (ool in desiccator, weigh, and store in desiccator until ready to use.

2. Place 5 g of representative soil in a prepared evaporating dish and weigh.
3. Evaporate to dryness at 105°C for one hour. Cool in desiccator and weigh.
4. Repeat step 3 until a constant weight is obtained.
o) Caleuiats - Moigivre Content

Wet Dish/ 5ol Dry Dish:/Son Weight

Weight (g) @105°C (9) X 1CO

'‘Wet" Soil Weight (g)

Revision 8/94



pH (electrometric)
Adapted from EPA Method 9045

pH of water samples is determined slectrometrically usirg a glass electrode with a
reference potential or a combustion electrode

Interferences: Coatings of olly or particutate matter, temperature.

Instrumentation: pH meter, magnetic stirrer, and teflon stirring bar.

For soil pH measurement, the above method is modified as follows:

1. Weigh out 5 g of sall into a 25 m! glass vial.
2 Add 5 m! distilled watzr ‘pH 7 2 o vial

Shake sample = & 210 shaksr o oo -0 o2 200w Lab.

nstrumeants  Inc

4. Let stand for 10 minutes
3 Insert oH electrods into th= vial (Backimarn instruments)
6. Read the pH immediately orn a calibrated pH meter (Beckmann Instruments)

Record as soil pH in water

Revizion 8/94



RESIDUE, VOLATILE SOLIDS
(Total Organic Matter)
Adapted from EPA Method 160 1

1 Preparation of avaporating dist

e Wash evaporating dish with faboratory soap (Alconox). Rinse with
distilled water.

e Heat dish at 105°C for one hour in oven (isotemp® Oven - Fisher
Scientific)

e Cool in desiccator, weigh, and store in desiccator until ready to use.

2. Place 25 g of representative soil in a prepared evaporating dish and weigh.
3. Evaporate to dryness at 105°C for one hour. Cool in desiccator and weigh
4 Transfer to a muffle furnace and ignite sample at 550°C + 1°C for one hour

(Isotemp & Muffle Oven - Fisher Scientific) Cool in desiccator and weigh.

= Rer=- it : ! o o =
5 Calcutal: ot orgar @ Mz
Dry' Dish Scli Weight - 'Dry" Dish.Scil Weght
105°C 1) @ 5380°C (g; ) 100
"Dry" Soil Weight ‘@ 1057C (g)
Interferences:

® |large source of error is in failure to obtain a representative sample. The test is
subject tc error due to loss of volatile organic matter prior to combustion.
incomplete oxidation of certain complex organics and decomposition of
mineral salts.

Revision 8/94



NITROGEN, ALL FORMS
Adapted from EPA Method 350.2 (NH,-N) and 351.2 (TKN)

Operation Instructions for the Tecator Digestion System 20 & Autoanalyzer 1030

Reagents:

e Ammonium Sulfate Solution (0.02N): 1.32 g ammonium sulfate in 1000 ml
deionized H,0.

e Ammonium Sulfate Solution (0.002N): 0.132 g ammonium sulfate in 1000 ml
deionized H,O.

e KCI Solution (2M): 150 g KCI in 1000 ml deionized H,O.

o Kjeltabs: (K/Cu/Ti) 3.5 g potassium sulfate. 105 mg copper sulfate. 105 mg
titanium dioxide :

8 MgO: == cowarge Mol o3 TE sest 3320 7 for £ tuuts W orsimavE any
CO. Stedz »~ gssiscas e 1a: v o 00 sellets o praver s T0. contaminaticr

® Receiver Solution: Kjgl-Sorl (4°5 baric acid with bromocresol green methyl-
red indicator)

e Sulfamic acid: 2z g sulfamic acid in 100 ml deionized H.O  Store sclution in
refrigerator to prevent acid reacting with nitrite.

e Sulfuric acid (H,S0,): concenirated technical grade

e Titration Acid: 0.02N HCI (40C mi 0 1N HCl in 1600 ml deionized H,O).

Procedure:

Alkali Solution: standard technical grade sodium hydroxide solution (35-
40%).

TOTAL KJELDAHL NITROGEN (TKN):

DIGESTION

Turn on the digestion apparatus and allow system to heat up to 420°C by
adjusting the heat dial.

Weigh out 2 g of homogenized sample into clean 250 ml digestion tubes.

Place digestion tubes into the tube stand and place on heat shields.

-



DIGESTION (cont’d)

Agal o Kieab s < L0 S LT T
Add 15 ml of concentrated —,50, to sach digesticn tube

Place the exhaust manifold over the digestion tube stand with the prepared
samptes. Turn on the vacuum source to maximum air flow.

Place stand, tubes, and exhaust manifold in the pre-heated digestion block.

Digest samples for 3-5 minutes with maximum air flow through the exhaust
manifold. Then adjust the flow until fumes are just contained.

Continue to digest the samples for another 55 minutes at 420°C.

Remove the tube stand and the exhaust manifold and place the entire
assembly into the cooling stand. Increase the air flow through the exhaust
manifold if necessary. Note: Insulated glovas should be worn at all timas due
to apparatus bsaing sxtremely ~o

AS SO 3 NS SELEES N2 08T sufeen

100 mj of distilled water “ccling 2an s 3 LD DY blow ng 2
the tubes with a small fan  if the digest is 0o hat when water is added
reaction will be too violent and sample material might be iost. On the other
hand. if digest is too cold when water is added salts may precipitate whiclh
are difficult to redissolve (sclidification should be aveided. but in case
precipitation does occur. dissolve it by placing the tubes in the digester for a
short period ¢f time).

' - .
DESCeT LD OY DICW NG 27 DR

()
>
4]

A

the

DISTILLATION/TITRATION

Start up the Autoanalyzer 1030 by turning on the power switch. The machine
readout will display "HELP".

Place a digestion tube into the tube holder (always keep a tube in the tube
holder even when analyzer is not in use).

Close the safety door (steam valve will not function if the door is open and the
analyzer will not begin its cycle).

Place the steam switch in the "up" position and allow the steam system to
warm up for 2-3 minutes.



DISTILLATION/TITRATION (cont’d)

Open the safety door ramove digestion whbs wrn steam switch off and switch
analyzer to the "auto’ mode  Th= analyzser . now ready to run samples  Note:
Insulated gloves should be worn at all times due to samples being sxtremely
hot.

When running kjeldah! or ammonia tests, the thumb wheels should be set as
follows:

B = 1.000
Blank = 0.00

The "A" value should be left at 20.00 as it will only run in the "micro" mode.

The "A" value should only be used for nitrate determinations because of its
delay factor of two minutes used to allow the deverada alloy and base solution
reaction to subside before steam distillation begins.

. L1 / -~ - A R T " i —r g R A £ LT | U R ~ —~ PR P N
0 use the "A value cpsnh ihe o pansl and postien tne thira tegale switch o

VeSSt

N
|

ul

)

seconds and rst :
be cpen when doing this  Tha maching wil mow rurm samplas with a2 2 »ir
delay between base addition and steam disti!lation.

AMMONIA NITROGEN (NH,-N):

SOIL ANALYSIS:

Weigh out 2 g of homogenized sample into 250 ml digestion tubes
Add 10 ml of 2N KCI soluticih tc each digestion tube

Place the digestion tubes into the tube rack and secure the rack onto an
orbital shaker.

Shake digestion tubes for 1 hour at 250 rpm.
Add 1 ml of sulfamic acid solution to all samples to destroy any nitrite present.

Add 0.1 g of prepared MgO to the sample and place on the analyzer for steam
distillation.

Record ammonia (NH,) level of the sample.



LIQUID ANALYSIS:

*»  Measure = ml of sanple 1o 250 mi digestion tunes
e Add 1 mi of sulfamic acid solution to all samples to destroy any nitrite present.

® Add 0.1 g of prepared MgO to the sample and place on the analyzer for steam
distillation.

e Record ammonia (NH,) level of the sample.

Calculations:

e Once the analyzer has distilled and titrated a sample it will give a digital
reading of the volume of acid used in the titration. Use this value in the
following equation to calculate either ammonia nitrcgen (NH,-N) or total
kjeldah! nitrogen (TKN). Report results as N (ppm) for liquid samples.

-~

ppm N = (A-B)N x F x 1000

sample readirng

= blank reading

= normality of HCI titrating acid (0.02N)

- milliequivalent weight of nitrogen (14 mg)
= weight of sample analyzed

oMz >
il I

e For soil analysis, results will be on a wet basis. To obtain results on a dry
basis, use the following equation:

Nitrogen Concentration x 100
100 - Moisture Content

(wet basis)

QA/QC:

e Run 10 ml of 0.02N ammonium sulfate solution on the analyzer. Results
should be between 9.8 - 10.1 ppm.

e Varying amounts of ammonium sulfate solution can be spiked into clean
(nitrogen-free) sand for further quality assurance.
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PHOSPHORUS, ALL FORMS

Adapted from EPA Method 365.3 (Colorimetric. Ascorbic Acid, Two Reagent)

Detection Limit: 001 -12mgP .L
interferences:
® Arsenate is determined similarly to phosphorus and should be considered

when present. This interference may be eliminated by reducing the arsenic
acid to arsenious acid with sodium bisulfite.

® When high concentrations of iron are present low recovery of phosphorus will
be obtained because it will use some of the reducing agent. The bisulfite
treatment will also eliminate this interference.

Reagents:

e Ammonium molybdate - antimony potassium tartrate solution: Dissolve 4 g
of ammonium molybdate and 0.1 g antimony potassium tartrate in 400 ml of
distilled watsr and diluts =G ol

# Ascorbic acid solution: [ssoive 30 ¢ o7 ascorbic acia 11 400 mil of distilled
water and dilute to 500 ml Add 1 ml of acetorz2  This sclution is stable for
two weeks.

e Sulfuric acid, 11N: Slowly add 155 ml of concentrated H,SO, to
approximately 300 ml distilled water. Cool and dilute to 500 ml.

e Sodium bisulfite (NaHSO,) solution: Dissolve 5.2 g of NaHSO, in 100 ml of
1.0 N H,80,.

e Ammonium persulfate

e Stock phosphorus solution: Dissolve 0.4393 g of predried (105°C for 1 hour)
KH,PO, in distilled water and dilute to 1000 ml. 1.0 ml = 0.1 mg P (100 ppm
P).

e Standard phosphorus solution: Dilute 100 ml of stock phosphorus solution

to 1000 ml with distilled water. 1.0 ml = 0.01 mg P (10 ppm P). Prepare an
appropriate series of standards by diluting suitable volumes of standard
solutions to 100 ml with distilled water. Deionized water is used as the

0.0 mg/L standard. The standard solutions are sensitive to light and should be
kept in the dark when not in use.



ml of Standard Phosphorus Solution Concentration (mg/L

0 0D.0C
T 0.01
1.5 0.15
3.0 0.30
4.5 0.45
6.0 0.60
7.5 0.75
9.0 0.90
10.5 1.05
12.0 1.20

Procedure:

TOTAL PHOSPHORUS

e Transfer 10 ml of sample or an aliquot diluted to 10 m| (for soil: 0.2 g (wet
weight)/10 ml deionized water: use 5 mi of extract for analysis) into a sample
flask and add 0.2 m!l of 1 { N sulfuric acid

SLersullals X arez =0Tt Sw O D TTONLTEER 2

@ Add 008 g ammioriur :
Cool and dilute t¢c approximatzly 10 ml and filter .F nscessary

e For samples containing arsenic or high levels ¢f iron. add 1 mi of sodium
bisulfite mix and place in a 95°C water bath for 30 minutes (20 minutes after
the temperature of the sample reaches 95°C). Cool and dilute to 10 ml

e Add 0.4 ml of ascorbic acid solution and mix.

@ After 5 minutes, measure the absorbance at 880 nm with a spectrophotometer
(Method #6 Perkin Elmer Lambda 2 Model) and determine the phosphorus
concentration from the standard curve. The color is stable for at least one

hour.

Calculations:

e Prepare a standard curve by plotting the absorbance values of standards
versus the corresponding phosphorous concentrations using the
spectrophotometer (Method #6 Perkin Elmer Lambda 2 Model).

e Obtain concentration value of sample directly from prepared standard curve
based on absorbance reading. Report results as P, mg/L for liquid samples.
For soil analysis, readings should be multiplied by 50 to give phosphorus
concentration (P) in mg/kg (ppm) on a wet basis. To obtain the resuit on a dry
basis, use the following equation:



Phosphorus Corcentration  x . 1oQ
‘e rasg 100 - Moisture Content

ORTHOPHOSPHATE

To 5 ml of sample/standard (for soil: 0.2 g (wet weight)/10 ml deionized water;
use 5 ml of extract for analysis), add 0.1 ml of 11 N sulfuric acid.

For samples containing arsenic or high levels of iron, add 0.5 m! of sodium
bisulfite solution, mix and place in a 95°C water bath for 30 minutes. Cool and

dilute to 5 ml if necessary.

Add 0.4 ml of ammonium molybdate-antimony potassium tartrate and 0.2 ml
ascorbic acid solution and mix.

After 5 minutes, measure the absorbance at 880 nm with a spectrophotometer
(Method #6 Perkin Elmer Lambda 2 Model) and determine the phosphorus
concentration from the standard curve The color is stable for at least one
nour.

Calculations:

Prepare a standard curve by plotting the absorbance values of standards
versus the correspending phosphorous concentrations using the
spectrophotometer (Method #6 Perkin Eimer Lambda 2 Model).

Obtain concentration value of sample directly from prepared standard curve
based on absorbance reading. Report results as PO,-P, mg/L for liquid
samples.  For soil analysis, readings should be multiplied by 50 to give
phosphorus concentration (PO,-P) in mg/kg (ppm) on a wet basis. To obtain
the result on a dry basis. use the following equation:

Phosphorus Concentration  x 100
(wet basis) 100 - Moisture Content
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PROCEDURE FOR SOIL BACTERIAL POPULATICN DETERMINATION
Adapted from Standard Methods for the Examination of
Watzr gnd Wastewater 17th Edition

Weigh out cne gram of fresh soil sample aseptically ‘into 9 mi of sterile
deionized water.

Make serial 1 to 10 dilutions aseptically into 102 107 and 10 etc, with a
30 second intermittent mixing before the 1 ml withdrawal.

Transfer 100 uL of the 10 suspension onto tryptic soy agar (Difco
Laboratories, Detroit, Ml), spread uniformly with a sterile bent glass rod and
incubate at room temperature. When high toxicity is suspected, lower dilutions
(107 and 10°) should be used.

The petri plates are counted 24 to 48 hours later with a Manostat colony
counter (Manostat Corp).
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PROCEDURE FOR DETERMINING THE POPULATION OF
ALIPHATIC HYDROCARBON DEGRADING BACTERIA
Adapted from Standard Methods for the Examination of
Water and Wastewater - 17th Edition

Weigh out one gram of fresh soil sample aseptically into 3 ml of sterile
deionized water.

Make serial 1 to 10 dilutions aseptically into 1072, 10, and 10* etc, with a
30 second intermittent mixing before the 1 ml withdrawal.

Transfer 100 uL of the 10 suspension onto 500 ppm hexadecane noble agar
(hexadecane added aseptically into autoclaved nobel agar, Difco Laboratories,
Detroit, M!), spread uniformly with a sterile bent glass rod and incubate at
room temperature. When high toxicity is suspected, lower dilutions (10? and
10°) should be used.

The petri plates are counted 48 to 72 hours later with a Manostat colony
counter (Marcstat Caorg

Tha pactenal ooolais T ESaiErl 5= S o IR e e wwl= ey

AR 1Y ol - . =]

&

i e ial i 2 hes
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TOTAL PETROLEUM HYDROCARBON ANALYSIS (TPH) - INFRARED METHOD
Adapted from EPA Method 418§

Scope and Application

1.1 This method is for the measurement of fluorocarbon-113 extractable
petroleum hydrocarbons from surface and saline waters, industrial and

domestic waste.

1.2  This method is applicable to measurement of light fuels, although loss of
about half of any gasoline present during the extraction manipulations

can be expected.

1.3  The detection limit of this method is 50 mg/kg soil.

Summary of Method

2.1 The soll sample is acidified to a low pH (<2) and serially extracted with
fucrocarbon-113 terferences are reivoveo with silica gel adsoibam
3. Definitions

3.1 As n the case of Ol ana Grease the parameter of Peirclzum
Hydrocarbons is dafined by the method The mesasurement may £=
subject to interferences and the results should pe evaluated accordingly

q. Apparatus

4.1 150 mi Corex centrifuge wubes

4.2  Orbital shaker (Lab-line)

4.3 Centrifuge (Beckmann GP)

4.4  Infrared spectrophotometer (Foxboro Miran 1A)
45 IR cuvettes (10 and 50 mm)

4.6 Filter paper, Whatman # 2V

4.7  Millipore Millex HV,, 0.45 micron filters

4.8 Glass funnels

4.9  Glass syringe (5 or 10 ml)



Reagents

5.1 Hydrochloric acid (corcaenirated;

52 Fluorocarbon-113 (1 1 2-wrichiore-1 2 2-influorcethans)iFisher;

5.3  Sodium sulfate, anhydrous crystal (Fisher)

5.4  Silica gel, 100-200 mesh (Fisher)

55  Calibration mixtures:

55.1 Reference oil: Pipet 15.0 ml n-hexadecane, 15.0 ml isooctane,
and 10.0 ml chlorobenzene into a 50 ml glass stoppered
volumetric flask. Maintain the integrity of the mixture by
keeping stoppered except when withdrawing aliquots.

5.5.2 Stock standard: Pipet 1.0 mi reference oil (5.5.1) into a tared
100 ml volumetric flask and immediately stopper. Weigh and
dilute to volume with fluorocarbon-113.

553 Working standards: Pipet appropriate volumes of stock
standard (55 2) into 100 m! volumetric flasks according to the
cell pathiength to ba used Dilute o volume with fluorocarbor-
11 -~ '—\’:‘- ' ] ' - ""3‘:.. i "T" :‘ ’.'.\ ’ J!-: ‘,"4— A e ::*:‘f--"‘
:-”.‘.""’ff‘.:".’j

Procedure

61 Determine moisturs contert »f the scil using the standard method {or
water analysis (Methods of Soill Analysis Part i - Physical and
Mineralogical Methods - 2nd £d).

6.2 Weigh 10 gm of sifted soil intc a 150 mi centrifuge tube. Acidify to
pH <2 with HCI. Add 10 gm of anhydrous sodium sulifate to the saoll
and mix weil.

6.3  Pipet 30 ml of fluorocarbon-113 into centrifuge tube.

6.4  Shake the soil mixture on an orbital shaker for 10 minutes at 350 rpm.

6.5  Filter the freon extract (Whatman #2V) into a 50 ml volumetric flask.

6.6 Use 20 ml of fresh freon to further extract the residual material in the
centrifuge tube. Use additional freon if needed to adjust the final
volume to 50 ml.

6.7 Use silica gel to remove the interfering material from the extract

(4 g/10 ml) and then leave the sample to settle.



W)
W)

6.10

6.11
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Filter the extract through a Millipore Millex HV_, filter.

Calibrate the ‘mstrumeart for the appropriate zells using a series of
working standards (55 3, it s not necessary o add silica gel 1o the
standards. Determine absorbance directly for each solution at the
absorbance maximum at 2930 cm'. Prepare a calibration plot of
absorbance vs. mg petroleum hydrocarbons.

Fill a clean cell with solution and determine the absorbance of the
extract. If the absorbance exceeds 0.8 prepare an appropriate dilution.
NOTE: The possibility that the absorptive capacity of the silica gel has
been exceeded can be tested at this point by adding another 3.0 gm
silica gel to the extract and repeating the treatment and determination.

Determine the concentration of petroleum hydrocarbons in the extract
by comparing the response against the calibration plot.

Instrument Parameters

The Foxkara Mirar 2 aralyzer srould e set.un 2 ‘cilows

Wavelengir, 34 vuarg

Slit: RO i

Response Meter: 1 secend

Range: 1A

Coarse Zero: 1X (10 mm): 10X (50 mn

Fine Zero: Should be adjustad to give 2 zero reading
when fluorocarbon-113 is used.

Absorbance Scale: Upper absorbance scale is used.

Source Positioning: Appropriate adjustment of the light source

should be made to allow proper alignment.



&

10.

11.

CO, RELEASE OF SOIL
Adapted from Soil Science - Yolume 100. Number 1

e~

50 g of scil i s added o 1= 250 | erlenmeyer flask

Soil is moistened to 70% of capacity with mineral salts media and the flask is
closed with a rubber stopper on which is mounted an ascarite filter (F)
(20-30 mesh ascarite - Fisher Scientific).

Stopcock (G) is slightly greased to allow easy turning (Dow Corning vacuum
grease).

The side tube (C) is sealed with a rubber stopper pierced by a 15-gauge
needle (B) 15 cm long.

The needle (B) is capped with a rubber policeman (A) and its tip covered with
a short length of polyethylene tubing (E) that contacts the very bottom of the
round base of the side tube (C).

The unit -3 chargad with alkal by njection Tha peoliceman (A) is replaced by a
calibr=ziz sy inge tonian L 7 L KO be futer stopper € cemaoved andd ins
stopcuex G s Emioyag ¢ el L i alkall s introdduzead ihrough the
needle (B; to the side b= O iz sicptock s closed: tha syringe i1s remaoved:

and the policeman (A) and flter stepper are then returned to their initial
positions.

Carbon dioxica producsd Ly tha scil s absorbzad by the alkall and determired
volumetrically

To recover the alkall for analysis. the procedure for charging the unit is
performed In reverse

The side tube (C) is rinsed with carbon dioxide-free water and then recharged
with fresh alkali using the syringe.

The wash water and KOH are combined in a 50 ml erlenmeyer flask containing
1 ml of 2N BaCl, and titrated with 0.1 N HCIl using 2-3 drops phenolphthalein
as indicator (250 mg phenolphthalein in 200 mi absolute EtOH).

Flasks are kept in an environmental chamber at 25°C. CO, readings should be
taken every 48 hours by titrating with 0.1N HCI. Note the volume used to
titrate from a bright pink to a clear solution.



12 CO, (umol) calculated:
- T

L SO0 1006 J

Standard Check:

1. Take 10 ml of 0.1N KOH and place in a 50 ml erlenmeyer flask.
2. Add 2-3 drops of phenolphthalein indicator solution.

3. Titrate with 0.1N HCI.  Note starting and ending volume of HCI used to
titrate from a bright pink to a clear solution.

4 Calculate maoles of 2lksli sag

Revisic 8/8:



Fig. 1 Flask for monitoring the production
by soil of carbon dioxide



Designation: D 422 - 63 (Reapproved 1990)¢’

Standard Test Method for
Particle-Size Analysis of Soils’

This standard 1s 1ssued under the fixed designation D 422 the number immediatelv iollowing the designauon indicates the vear of
onginal adoption or, in the case of revision. the vear of last revision A number in parentheses indicates the vear of last reapproval A
superscnpt epsilon (<) indicates an editonal change since the last reviston or reapproval.

" NoTE—Section |9 was added editonallv (n September 1990.

1. Scope

1.1 This test method covers the quantitative determina-
uwon of the distnbution of particle sizes in soils. The
distribution of particle sizes larger than 75 pm (retained on
the No. 200 sieve) is determined by sieving. while the
distribution of parucle sizes smaller than 75 um 1s deter-
mined by a sedimentation process. using a hvdrometer to
secure the necessary data (Notes | and 2.

NOTE | —Separation may be made on the No. 4 (4 7S-mm). No. 40
(4254um). or No. 200 (T5-um) sieve instead of the No 10 For whatever
seve used. the size shail be indicated in the report.

NOTE 2—Two tvpes of dispersion devices are provided. (/) 2
high-speed mechanical strrer. and (2) air dispersion. Extensive invesu-
ganons indicate that air-dispersion devices produce 3 more positive
dispersion of plastic soils below the 20-um size and appreciably iess
degradancn on all sizes when used with sandy soils Because of the
definite advantages favoning air dispersion. its use s recommended. The
results from the two tvpes of devices differ in magmirude. dependine
upon soil 1ype. leading to marked differences in panicie size distrnibu-
uon. especially for sizes finer than 20 um.

1. Referenced Documents

2.1 ASTAM Standards. . _
D421 Practice for Dry Preparation ot Soi Samples for

Parucle-Size Analvsis and Determination of Soil
Constants”
E 11 Specification for Wire-Cloth Sieves tor Tesung
Purposes®

E 100 Specification for ASTM Hydrometers®

3. Apparatus

3.1 Balances —A balance sensitive 10 0.01 g for weighing
the material passing a No. [0 (2.00-mm) sieve. and a balance
sensitive 10 0.1 % of the mass of the sample to be weighed for
weighing the matenal retained on a No. 10 sieve.

3.2 Stirning Appararus —Either apparatus A or B mav be
used.

3.2.1 Apparatus A shall consist of a mechanically oper-

~———

" Thus test method 1s under the junsdiction of ASTM Committee D-18 on Soul
and Rock and 1s the direct responsibitity of Subcommittee D18.03 on Texture,
icity, and Density Charactensucs of Soils.
Current eaition approved Nov 21. 1963. Ongnally published 1935 Replaces
Da2z -2,
" Annual Book or 4STN Standards. Vol 04.08
Annual Book ot ASTM Standards. Vol 14.02.
* Annual Book w1 ASTM Stanuards. Nob 14.01.
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ated stirnng device in which a suitably mounted electnic
motor turns a vertical shaft at a speed of not less than 10 000
mm without load. The shaft shall be equipped with a
replaceable stirming paddle made of metal. plasuic. or hard
rubber. as shown in Fig. |. The shaft shall be of such length
that the stimng paddle will operate not less than % in. (19.0
mm) nor more than 1': 1n. (38.1 mm) above the bottom of
the dispersion cup. A special dispersion cup conforming 1o
either of the designs shown in Fig. 2 shall be provided 1o hold
the sample while it is being dispersed.

3.2.2 Apparatus B shall consist of an air-jet dispersion
cup® (Note 3) conforming 1o the general details shown 1n Fig.
3 {Notes 4 and 3.

NOTE S—{he amount o arr required by an air-et dispersion cup 1s
i the order of 2 117, min. some small ur compressors are not capable of
supplving sufficient air {0 operate a cup.

NOTE i—Another air-ivpe dispersion device. known as a dispersion
wube. developed by Chu and Davidson at lowa Siate Coliege. has been
shown o give results equirvalent to those secured by the air-jet dispersion
cups. When v s used. scaking of the sample can be done in the
sedimentation cxhinder. thus ehiminating the need for transtermng the
[urmy When the air-dispersion tube :§ ased. o1 shall be so indicated in
ne repor

NOTE S~‘Water mav condense o air ines when not in use. This
water must be remoned. either by using a water trap on the air line. or by
blowing the water out of the line before using anv of the air for
dispersion purposes.

3.3 Hydrometer —An ASTM hvdrometer. graduated to
read in either specific gravity of the suspension or grams per
litre of suspension. and conforming 10 the requirements for
hvdrometers 151H or 152H in Specifications E 100. Dimen-
sions of both hvdrometers are the same. the scale being the
onlv item of difference.

3.4 Sedimentation Cirlinder—A glass cvlinder essentially
18 1in. (457 mm) in height and 22 1n. (63.5 mm) in diameter.
and marked for a volume of 1000 mL. The inside diameter
shall be such that the |000-mL mark is 36 = 2 ¢cm from the
bottom on the inside.

3.5 Thermomerer —A
(0.5°C).

3.6 Sieves —A senies of sieves. of square-mesh woven-wire
cloth. conforming to the requirements of Specification E 11,
A full set of sieves includes the following (Note 6):

thermometer accurate to I'F

* Detailed working drawangs for this cup are available at 2 nominal cost from
the Amencan Society tor Tesuing and Matenals. 1916 Race St. Philadelphia. PA
19103, Order Adjunct No 1240422000



Gy

Metric Equivalents

0.203 V2 Ya

5.16

12.7 190

n. 0.001 0.049
mm 0.03 1.24
FIG. 1

Jain. (75-mm) No. 10 {2.00-mm)

2an. (50-mm) No. 20 (850um)

1vian. {37 5-mm) No 40 {425-um)

Jan. (25.0-mm» No 60 (250-pm)

hern. (19.0-mm) No. 140 (106-pum?

+in (9.5-mm) No. 200 (75-um)

No 4 (475 mm)

NOTE 6—A set of sieves gving uniform spacing of points for the
graph. as required 1n Secuion 17. may be used if desired Tnus sei conssts
of the following sieves:

3an (75-mm) No. 16 (1.18-mm:
1'A-1n. (37.5-mm) No. 30 (600-um)
Ye-in. {19 O-mm) No. 50 (30C-um)
in. (9 S-mm) No. 100 ({504um)
Na 4 (4.75-mm) No. 200 (7Sum)

No §(236-mm)

3.7 Water Bath or Constant-Temperature Room-—A
water bath or constant-temperature room for maintaining
the soil suspension at a constant temperature dunng the
hydrometer analysis. A sauisfactory water tank 1s an insulated
tank that maintains the temperature of the suspension at a
convenient constant temperature at or near 68°F (20°C).
Such a device is illustrated in Fig. 4. In cases where the work
1s performed in a room at an automatically controlled
constant temperature, the water bath is not necessary.

3.8 Beaker —A beaker of 250-mL capacity.

3.9 Timing Device—A watch or clock with a second
hand.

4. Dispersing Agent

4.1 A solution of sodium hexametaphosphate (sometimes
called sodium metaphosphate) shall be used in distilled or
demineralized water, at the rate of 40 g of sodium
hexametaphosphate/litre of solution (Note 7).

Note 7—Solutions of this salt, if acidic. slowly revert or hvdrolvze
back to the orthophosphate form with a resultant decrease 1n dispersive
action. Solutions should be prepared frequently (at least once a month)
or adjusted to pH of 8 or 9 bv means of sodium carbonate. Bottles
containing solutions should have the date of preparauon marked on
them.

4.2 All water used shall be either disulled or
demineralized water. The water for a hydrometer test shall
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Detail of Stiming Paddles

~—— 3 75" " dhom ———— — 3. 75 "dom

Removable
Baffle
Rods

Permanent
Baffle
Rods

Baffle
Location

Metric Equivalents

in. 1.3 2.6
mm 33 66

3.75
852

FIG. 2 Dispersion Cups of Apparatus

be brought to the temperature that is expected 1o prevail
dunng the hydrometer test. For example, if the sedimenta-
tion cvlinder 1s to be placed in the water bath. the distilled or
demineralized water to be used shall be brought to the
temperature of the controlled water bath: or, if the sedimen-

“1ation cylinder 1s used in a room with controlled tempera-

ture. the water for the test shal] be at the temperature of the
room. The basic temperature for the hydrometer test is 68°F
(20°C). Small vanations of temperature do not introduce
differences that are of practical significance and do not
prevent the use of corrections derived as prescribed.



FIG. 3

S. Test Sample

S.1 Prepare the test sample for mechanical analysis as
outlined 1n Practice D 421. Dunng the preparation proce-
dure the sample 1s divided into two portions. One portion
contains only partcles retained on the No. 10 (2.00-mm)
steve while the other portion contains only particles passing
the No. 10 sieve. The mass of air-dned soil selected for
purpose of tests. as prescribed 1n Practice D 421, shall be
sufficient to vield quantities for mechanical analysis as
follows:

S.1.1 The size of the portion retained on the No. 10 sieve
shall depend on the maximum size of particle. according to
the following schedule:

Nominal Drameter of

Largest Parucies. Approxvimate Minimam
i (MM Mass of Poruon. g
e (9.5) 500
Yo (19.0) 1000
bo1254) 2000
11 (384 3000
I (508 4000
3176 5000

5.1.2 The size of the portion passing the No. 10 sieve shall
be approximately 115 g for sandy soils and approximately 635
g for silt and clay soils.

5.2 Provision is made in Section 5 of Practice D 421 for
weighing of the air-dry soil selected for purpose of tests, the
s¢parauon of the soil on the No. 10 sieve by dry-sieving and
washing, and the weighing of the washed and dned fraction
™lained on the No. 10 sieve. From these two masses the
percentages retained and passing the No. 10 sieve can be
Qalculated in accordance with 12.1.

NOTE 8—A check on the mass values and the thoroughness of
le_mzauon of the clods may be secured by wewghing the portion
Passing the No. {0 sieve and adding this value to the mass of the washed
and oven-dned poruon retained on the No. 10 sieve.

SIEVE ANALYSIS OF PORTION RETAINED ON NO. 10
(2.00-mm) SIEVE
6. Procedure

6.1 Separate the portion retained on the No. 10 (2.00-
@m) sieve into a series of fractions using the 3-in. (75-mm).
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FIG. 4 insulated Water Bath

2an. (50-mm). 1Ye-n. (37.5-mm), l-in. (25.0-mm). Ya-1n.
(19.0-mm), ¥s-in. (9.5-mm), No. 4 (4.75-mm), and No. 10
sieves, or as many as may be needed depending on the
sample, or upon the specifications for the matenal under
test. :

6.2 Conduct the sieving operation by means of a lateral
and vertical motion of the sieve. accompanied by a jarring
action in order to keep the sample moving continuously over
the surface of the sieve. In no case turn or manipulate
fragments in the sample through the sieve by hand. Continue
sieving until not more than | mass % of the residue on a
sleve passes that sieve during | min of sieving. When
mechanical sieving is used. test the thoroughness of sieving
by using the hand method of sieving as described above.

6.3 Deterrnine the mass of each fraction on a balance
conforming to the requirements of 3.1. At the end of
weighing. the sum of the masses retained on all the sieves
used should equal closely the original mass of the quantity
sieved.
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HYDROMETER AND SIEVE ANALYSIS OF PORTION
PASSING THE NO. 10 (2.00-mm) SIEVE

7. Determination of Composite Correction for Hydrometer
Reading

7.1 Equations for percentages of soil remaining 1n suspen-

sion. as given 1n 14.3. are based on the use of distilled or -

demineralized water. A dispersing agent 1s used in the water,
however. and the specific gravity of the resulung hiquid 1s
appreciably greater than that of distilled or demineralized
water.

7.1.1 Both soil hvdrometers are calibrated at 68°F (20°C),
and vanations in temperature from this standard tempera-
ture produce inaccuracies in the actual hydrometer readings.
The amount of the inaccuracy iacreases as the vanation
from the standard temperature increases.

7.1.2 Hyvdrometers are graduated by the manufacturer to
be read at the bottom of the meniscus formed by the liquid
on the stem. Since it i1s not possible to secure readings of soil
suspensions at the bottom of the meniscus. readings must be
taken at the top and a correction applied.

7.1.3 The net amount of the corrections for the three
1tems enumerated 1s designated as the composite correction,
and mayv be determined expenmentaliy.

7.2 For convenience, a graph or table of composite
corrections for a senes of I° temperature differences for the
range of expected test temperatures may be prepared and
used as needed. Measurement of the composite corrections
may be made at two temperatures spanning the range of
expected test temperatures. and correcuons for the interme-
diate temperatures calculated assuming a straight-line rela-
tuonship berween the two observed values.

7.3 Prepare 1000 mL of hguid composed of distitled or
demineralized water and dispersing agent 1n the same
proporuon as will prevail in the sedimentaton (hvdrometer:
test. Place the hquid in a sedimentation cvchinder and the
cvlinder in the constant-temperature water bath. set for one
of the two temperatures 10 be used. When the temperature of
the hquid becomes constant, insert the hvdrometer. and.
after a short interval to permit the hvdrometer to come to the
temperature of the liquid, read the hvdrometer at the top of
the meniscus formed on the stem. For hvdrometer 151H the
composite correction is the difference between this reading
and one: for hydrometer 152H it is the difference between
the reading and zero. Bring the liquid and the hvdrometer to
the other temperature to be used, and secure the composite
correction as before.

8. Hygroscopic Moisture

8.1 When the sample is weighed for the hvdrometer test.
weigh out an auxiliarv portion of from 10 to 15 g in a small
metal or glass container. dry the sample 10 a constant mass in
an oven at 230 = 9°F (110 # 5°C). and weigh again. Record
the masses.

9. Dispersion of Soil Sample

9.1 When the soil is mostly of the clay and silt sizes. weigh
out a sample of air-dry soil of approximately 50 g. When the
soil 1s mostly sand the sample should be approximately 100
2
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9.2 Place the sample in the 250-mL beaker and cover with
125 mL of sodium hexametaphosphate soluuon (40 g/L)
Stir until the sou is thoroughly wetted. Allow to soak for at
least 16 h.

9.3 At the end of the soaking peniod. disperse the sample
further. using either surring apparatus A or B. If stirring
apparatus A 1s used. transfer the soil - water slurry from the
beaker into the special dispersion cup shown 1n Fig. 2.
washing any residue from the beaker into the cup with
distilled or demineralized water (Note 9). Add distilled or
demineralized water, 1if necessary, so that the cup is more
than half full. Stir for a peniod of | min.

NOTE 9—A large size symnge 1s a convenient device (or handiing the
water in the washing operation. Other dewices include the wash-water
bottle and a hose wath nozzle connected 1o a pressunzed disulled water
tank.

9.4 If sumng apparatus B (Fig. 3) is used. remove the
cover cap and connect the cup to a compressed air supply by
means of a rubber hose. A air gage must be on the line
between the cup and the control valve. Open the control
valve so that the gage indicates | psi (7 kPa) pressure (Note
10). Transfer the soil - water slurrv from the beaker to the
air-jet  disperston cup by washung with distilled or
demineralized water. Add distilled or demineralized water. if
necessary. so that the total volume in the cup 1s 250 mL, but
no more.

NOTC . (~—The imitiai air pressure of 1 psi 15 required to prevent the
501 - water mixture from entenng the air-jet chamber when the mixture
15 transferred to tne dispersion cup

9.5 Place the cover cap on the cup and open the air
contro} valve until the gage pressure 1s 20 psi (140 kPal
Disperse the soil according 10 the following schedule:

Dispersion Penod.,

Plasucity leder min
Under & s
61020 10
Over 20 s

Sotls contaiming large percentages of mica need be dispersed
for only | min. After the dispersion peniod. reduce the gage
pressure 10 | ps1 preparatory 1o transfer of soil - water slurrv
to the sedimentation cylinder.

10. Hydrometer Test

10.1 Immediately after dispersion. transfer the soil - water
slurry to the glass sedimentation cvlinder, and-add distilled
or demineralized water until the total volume 1s 1000 mL.

10.2 Using the palm of the hand over the open end of the
cylinder (or a rubber stopper in the open end), turn the
cvlinder upside down and back for a period of | min to
complete the agitation of the slurry (Note 11). At the end of
| min set the cylinder in a convenient location and take
hvdrometer readings at the following intervals of time
(measured from the beginning of sedimentation). or as many
as may be needed. depending on the sample or the specifica-
tion for the matenal under test: 2. $, 15, 30, 60. 250, and
1440 min. If the controlled water bath is used. the sedimen-
tation cvlinder should be placed in the bath between the 2-
and 5-min readings.

NOTE 11—The number of turns during this minute should be
approximately 60. counung the turn upside down and back as two turns.
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snv soil remaining in the bottom of the cvlinder dunng the first few
[urﬁs shiould be loosened by vigorous shaking of the cyhinder while 1t 1s
,n the inveried position

10.3 When it is desired to take a hvdrometer reading,
-arefullv insert the hvdrometer about 20 to 25 s before the
reading 1s due to approximately the depth 1t will have when
ne reading 1s taken. As soon as the reading 1s taken, carefglly
remove the hydrometer and place it w_ith a spinning moton
.n a graduate of clean distlled or demineralized water.

NOTE 12—1t 1s imponant to remove the hydrometer immediately
Jfter each reading. Readings shall be taken at the top of the meniscus
jormed by the suspension around the stem. since it is not possible to

cure readings at the bottom of the meniscus.
10.4 After each reading, take the temperature of the sus-
pension by inserting the thermometer into the suspension.

11. Sieve Analysis

11.1 After taking the final hydrometer reading, transfer
ine suspension to a No. 200 (75-um) sieve and wash with tap
water until the wash water 1s clear. Transfer the matenal on
:he No. 200 sieve to a suitable container. dry 1n an oven at
»10 = 9°F (110 = 5°C) and make a sieve analvsis of the
;x—)mon retained, using as many sieves as desired. or requirgd
jor the material, or upon the specification of the matenal
undert test.

CALCULATIOANS aMND REPORT

12. Sieve Analysis Values for the Portion Cearser than the
No. 10 (2.00-mm) Sieve

12.1 Calculate the percentage passing the ~No. 10 sieve by
Swding the mass passing the No. 10 sieve by the mass of sotl
sngnally split on the No. 10 sieve. and multiplving the result
-, 100. To obtain the mass passing the No. 10 sieve, subtract
-he mass retained on the No. 10 sieve from the onginal mass

12.2 To secure the total mass of soil passing the No. 4
14.73-mm) sieve. add to the mass of the matenal passing the
~o. 10 sieve the mass of the fraction passing the No. 4 sieve
ina retained on the No. 10 sieve. To secure the total mass of
soul passing the ¥s-1n. (9.5-mm) sieve. add 10 the total mass of
so1l passing the No. 4 sieve, the mass of the fracuon passing
the J-1n. sieve and retained on the No. 4 sieve. For the
remaining sieves. continue the calculations in the same
manner.

12.3 To determine the total percentage passing for each
sieve. divide the total mass passing (see 12.2) by the total
mass of sample and muluiply the result by 100.

13. Hygroscopic Moisture Correction Factor

13.1 The hydroscopic moisture correciion factor is the
ratio between the mass of the oven-drnied sample and the
urdry mass before drving. It is a number less than one,
except when there 1s no hygroscopic moisture.

14. Percentages of Soil in Suspension

14.1 Calculate the oven-dry mass of soil used in the
hydrometer analysis by muitiplying the air-dry mass by the
hvgroscopic moisture correction factor.

14.2 Calculate the mass of a total sample represented by
the mass of soil used in the hydrometer test. by dividing the
oven-dry mass used by the percentage passing the No. 10
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TABLE 1 Values of Correction Factor, a, for Different Specitic
Gravities of Soil Particles*
Specific Gravrty Correction Factor 4
295 0.94
2.90 0.95
2.85 0.96
280 0.97
275 0.98
2.70 0.99
265 100
2.60 101
2.55 102
2.50 1.03
2.45 1.05

“ For use m equabon for percentage of SO reMaINing N SUSPeNsIoN when using
Hydrometer 152K,

(2.00-mm) sieve, and multiplying the result by 100. This
value 1s the weight W in the equauon for percentage
remaining 1o Suspension.

14.3 The percentage of soll remaining in suspension at the
level at which the hvdrometer 1s measuning the density of the
suspension may be calculated as follows (Note 13). For
hydrometer 151 H:

P =[(100 000/ 1"y x G/(G = GIR ~ Gy)

NOTE 13—The bracketed portion of the equauon for hyvdrometer
151YH 1s constant tor a senes of readings and may be calculated nirst and
then multiphed by the porian 1a the parentheses

For hvdrometer 152H:

P=1Ra"1H" «

)

where:
a = correction facuion to be applied 1o the reading of
hvdrometer 152H. (Values shown on the scale are
computed using a specific gravity of 2.65 Correction

factors are given in Table 11

F = percentage of soil remaining in suspension at the level
at which the hyvdrometer measures the density of the
suspension.

R = hvdrometer reading with composite correction ap-
plied (Secuon 71,

B = oven-dry mass of sou in a total test sample repre-
sented by mass ot soil dispersed (see 14.2), g,

G = specific gravity of the sou panicles. and

G, = specific gravity of the liquid in which soil particles are

suspended. Use numerical value of one in both
instances in the equation. In the first instance any
possible variation produces no significant effect. and
in the second instance. the compostte correction for R
1s based on a value of one for G,.

15. Diameter of Soil Particles

15.1 The diameter of a particle corresponding to the
percentage indicated by a given hvdrometer reading shall be
calculated according to Stokes’ law (Note 14), on the basis

“that a parucie of this diameter was at the surface of the

suspension at the beginning of sedimentation and had settled
10 the level at which the hydrometer is measunng the density
of the suspension. According to Stokes™ law:

D = v[30n/98%G - G,)] X L/ T

where:
D = diameter of particle. mm.
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coefficient of viscosity of the suspending medium (in
this case water) in poises (varies with changes in
temperature of the suspending medium),

distance from the surface of the suspension to the
level at which the density of the suspension 1s being
measured, cm. (For a given hvdrometer and sedimen-
tation cylinder. values vary according to the hvdrom-
eter readings. This distance 15 known as effective
depth (Table 2)),

interval of time from beginning of sedimentation 10
the taking of the reading, min,

specific gravity of soil particles. and

specific gravity (relative density) of suspending me-
dium (value may be used as 1.000 for all practical
purposes).

G,

NoTe (4—Since Stokes' law considers the terminal velocity of a
single sphere fathing in an infinity of hquid. the sizes calculated represent
the diameter of spheres that would fall at the same rate as the soif
partcles.

15.2 For convenience in calculations the above equation
may be wniten as follows:

= A \«"L/_q-

where:

K = constant depending on the temperature of the suspen-
sion and the specific gravity of the soil particles. Values
of K for a range of temperatures and specific gravities
are given in Table 3, The value of K does not change for
a senes of readings constituting a test. while values of L
and T do vary.

5.3 Values of D mav be computed with suflicient accu-

racy. using an ordinary | 0-in, slide rule

NOTE [§—Thne value of L s amviged oy 7 using the 4- and £-scales
‘he square root being indicated on the D-scaie Without ascenaimng the
value of the square root it mav be multiphed by AL using either the C- or
Cl-scale.
16. Sieve Analysis Values for Portion Finer than No. 10

(2.00-mm) Sieve

16.1 Calculation of percentages passing the vanous sieves
used in sieving the portion of the sample from the hvdrom-
eter test involves several steps, The first step 1s 1o calculate
the mass of the fracuion that would have been retained on the
No. 10 sieve had it not been removed. This mass is equal to
the total percentage retained on the No. 10 sieve (100 minus
total percentage passing) times the mass of the total sample
represented by the mass of soil used (as calculated in 14.2),
and the result divided by 100.

16.2 Calculate next the total mass passing the No. 200
sieve. Add together the fractional masses retained on all the
sieves, including the No. 10 sieve. and subtract this sum from
the mass of the total sample (as calculated in 14.2).

16.3 Calculate next the total masses passing each of the
other sieves, in a manner similar 1o that gven in 12.2,

16.4 Calculate last the total percentages passing by di-
viding the total mass passing (as calculated in 16.3) by the
total mass of sample (as calculated in 14.2). and multiply the
result by 100.

17. Graph
17.1 When the hvdrometer analysis ts performed. a graph
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TABLE 2 Values of Efective Depth Based on Hydrometer and
Sedimentation Cyiinder of Specified Sizes*

Hygrometer 151H Hydrometer 152H

Actual Eftective Actual Eftectve  Actual Effecuve
Hydrometer  Depth, Hydrometer Deptn. Hydrometer  Depth.
Reading {.om Reading L.am Reading L.cm
1.000 16.3 4} 16.3 31 112
1001 16.0 1 16.1 32 11
1.002 15.8 2 16.0 33 10.8
1003 155 3 15.8 34 10.7
1 004 15.2 4 15.6 35 10.6
1.005 150 S 15.5
1.006 147 6 15.3 36 10 4
1.007 14 4 7 15.2 a7 10.2
1008 14.2 8 15.0 38 101
1 009 13.9 9 14 8 39 99
1010 13.7 10 147 40 97
1 011 134 11 4.5 41 9.6
1012 13.1 12 14.3 42 94
1013 129 13 142 43 9.2
1.014 12.6 14 14.0 44 9.1
1015 12.3 15 13.8 45 83
-
1016 121 16 137 45 B8
1017 11.8 17 13.5 47 86
1.018 11.5 18 13.3 48 84
1019 11.3 19 132 438 B3
1 020 e 20 130 50 81 -
1021 107 21 129 51 7e
L 022 105 22 127 52 78
1028 102 23 25 53 76
1024 100 24 124 54 7 -
1 028 9.7 25 12.2 55 73
1026 g 4 26 120 56 7.1
3 027 97?2 27 19 57 70
1028 89 28 N7 58 6.8 -
1029 8.6 29 18 58 6.6
03¢ 84 3¢ vta &0 85
031 8
1032 78 -
1033 76
1034 7.3
1 035 7.0
1 036 58 .-
v 037 6.5
1038 62
“ Vales of eftecuve deptn are cakculated hom the equabion.
Lo=Ly + V2L, — (Va/A)) [
wnere:
L = eflecuve depth, cm.
L, = distance along the stem of the hvdrometer from the top of the bulb 10 the
mark for a hydrometer reading. ¢m, -
L, = overall length of the hydromclcr bulb. cm.
'y = volume of hvdrometer bulb. cm>. and
A4 = cross-sectional area of scdzmcnunon cvlinder, cm*
Values used in caiculatng the values in Table 2 are as 1olOwS:
For both hyarometers, 151H and 152H: =
L, =140cm
g = 67.0 cm?
4 =278cm"
For hydrometer 151H
L, =10.5 cm flor a reading of 1.000 =
= 23 cm for a reading of 1.031
For nyarometer 152H.
L, = 10.5 cm for a reading of 0 g/ittre
= 1.3 cm for a reading of 50 g/htre -

of the test results shall be made. plotting the diameters of thé
panicltes on a loganthmic scale as the abscissa and the
percentages smaller than the corresponding diameters to a
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TABLE 3 Values of K for Use in Equation for Computing Diameter of Particle in Hydrometer Analysis

Specific Gravity of Sail Panses

Temperature.
°C 245 250 2.55 260 2.65 270 275 280 2.85

s 0.01510 001505 001481 001457 001435 001414 001394 0.01374 001356

17 001511 001486 001462 201439 001417 001396 001376 0 01356 001338

18 001492 001467 001443 0.01421 001399 001378 0.01359 001339 001321

19 0.01474 001449 001425 0.01403 001382 001361 001342 01323 0.01305

20 001456 001431 001408 0.01386 0.01365 0.01344 0.01325 001307 0012898

21 0.01438 001414 001391 0.01369 001348 0.01328 0.01309 0.01291 0.01273

22 0.01421 001397 001374 0.01353 001332 . 001312 001294 001276 0.01258

23 0.01404 0.01381 0.01358 0.01337 001317 0.01297 001279 0.01261 0.01243

24 0.01388 001365 001342 0.01321 001301 0.01282 0.01264 001246 001229

25 0.01372 001349 001327 0.01306 0.01286 0.01267 0.01249 001232 001215

26 001357 0.01334 001312 0.01291 001272 0.01253 001235 001218 0.01201

27 001342 001319 0.01297 0.01277 001258 001239 0.01221 001204 001188

28 0.01327 001304 0.01283 0.01264 001244 0.01255 0.01208 001191 001175

29 001312 0.01290 0.01269 001249 001230 001212 0.01195 001178 001162

30 0.01298 001276 001256 001236 0.01217 001199 0.01182 0.01165 0.01149

anthmetic scale as the ordinate. When the hvdrometer
snalysts is not made on a poruon of the soil. the preparation
of the graph is optional. since values may be secured directly
srom tabulated data.

|18. Report

181 The report shall include the following:

13,1} Maximum size of parucles.

'8.1.2 Percentage passing (or retained on! each sieve.
+mch may be tabulated or presented by ploting on a graph
Note 16),

:8.1.3 Descnption of sand and gravel parucles:

18.1.3.1 Shape-—rounded or angular,

18.1.3.2 Hardness—hard and durable. soft. or weathered
:nd fmable.

'3.1.4 Specitic graviy. 1f unusually hugh or jow.

“8.1.5 Anv difficulty 1n dispersing the fraction passing the

N
~3. 10 12.00-mm) sieve. indicaung any change 1n tvpe and
:mount of dispersing agent. and

18.1.6 The dispersion device used and the length of the
aspersion pentod.

NOTE 16~—This tabulation of grapn represents the gradation ot the
wmpic tested. Il partictes larger than 1hose contained in the sampte were

~moved before tesung. the report shall so state aiving the amount and
—aumum size.

18.2 For matenals tested for compliance with definite
ipecifications. the fractions called for in such specifications
:hall be reported. The fractions smaller than the No. 10 sieve
nall be read from the graph.

18.3 For matenals for which compliance with definite
pecifications is not indicated and when the soil is composed
amost entirely of particles passing the No. 4 (4.75-mm)
seve, the results read from the graph may be reported as
‘ollows:

(1) Gravel, passing 3-in. and retained on No. 4 sieve

Sand. passing No. 4 sieve and retained on No. 200 sieve

1a) Coarse sand. passing No. 4 sieve and retuned on
No. {0 sieve

th) Medium sand. passing No. 10 sieve and rewained on =
No. 30 sieve

() Fine sand. passing No <0 sieve and retained on No 3
200 sieve

137 Siltsize, 0.074 10 0 005 mm

41 Clay size. smatier than 0 0CS mm

Colloids. smaller than 0.00! mm

v

184 For matenals for which compliance with definite
specifications s not indicated and when the sod contains
matenal retained on the No. 4 sieve sufficient to require a
sieve analvsis on that portion. the results mav be reporied as
follows (Note 17):

STEVE aNal vSIS

Percenuage

Sienve Siie Passing

en

2an

{rrn

1-in

Y.

in.

No 4d TS mmy
No. [0 (2.00-mm)
NG, 0 {425 um:
No. 200 (7S.pma

HYDROMETER ANALYSIS

0074 mm
000S mm
0.001 mm

NOTE 17—No. 8 (2.36-mm) and No. 30 (300-pm) sieves mav be
subsututed for No. {0 and No. 40 sieves
19. Keywords

19.1 grain-size: hvdrometer analysis: hygroscopic mais-
ture; particle-size: sieve analysis

The American Society for Tasting and Materials lakes no postion respecting the validity of any patent rights asserted in connection
with any fem mentioned in this standard. Users of 1tis slandard are expressly aavised that determination of the vaiidty of any such
parent ngnts. and the nsk of miringement of such rights, are entirely their own responsibiirty.

Trus stancdard 1s subject 10 revision at any nme by rhe responsible technical committee and must be reviewed every five years and
i not revised. either reapproved or withdrawn. Your comments are invited edher for revision of this standard or for agdtional stanaaras
and should be addrassed to ASTM Headquarters. Your comments will recerve careful consideration at 3 meeting of the responsible
technical commitige, which you may artend. If you leei that your comments have not recewved a fair Nearing you should make your
views known 10 the ASTM Commmaee on Standards, 19168 Race St.. Pmiladelphia. PA 19103



METHOD 6010A

INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION SPECTROSCOPY

1.0 SCOPE AND APPLICATION

1.1 Inductively coupled plasma-atomic emission spectroscopy (ICP)
determines trace elements, including metals, in solution. The method is
applicable to all of the elements listed in Table 1. A1l matrices, including
ground water, aqueous samples, TCLP and EP extracts, industrial and organic

wastes, soils, sludges, sediments, and other solid wastes, require digestion
prior to analysis.

1.2 Elements for which Method 6010 is applicable are listed in Table 1.
Detection 1imits, sensitivity, and optimum ranges of the metals will vary with
the matrices and model of spectrometer. The data shown in Table 1 provide
estimated detection 1limits for <clean aqueous samples using pneumatic
nebulization. Use of this method is restricted to spectroscopists who are

knowledgeable in the correction of spectral, chemical, and physical
interferences.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, samples musi be solubilized or digested using
appropriate Sample Preparation Methods {e.g. Methods 3005-3050). When analyzing
for dissolved constituents, acid digestion is not necessary if the samples are
filtered and acid preserved prior to analysis.

2.2 Method 6010 describes the simultaneous, or sequential, multielemental
determination of elements by ICP. The method measures element-emitted 1ight by
optical spectrometry. Samples are nebulized and the resulting aerosol is
transported to the plasma torch. Element-specific atomic-1line emission spectra
are produced by a radio-frequency inductively coupled plasma. The spectra are
dispersed by a grating spectrometer, and the intensities of the lines are
monitored by photomultiplier tubes. Background correction is required for trace
element determination. Background must be measured adjacent to analyte lines on
samples during analysis. The position selected for the background-intensity
measurement, on either or both sides of the analytical line, will be determined
by the complexity of the spectrum adjacent to the analyte line. The position
used must be free of spectral interference and reflect the same change in
background intensity as occurs at the analyte wavelength measured. Background
correction is not required in cases of line broadening where a background
correction measurement would actually degrade the analytical result. The
possibility of additional interferences named in Section 3.0 should also be

recognized and appropriate corrections made; tests for their presence are
described in Step 8.5.

6010A - 1 Revision 1
July 1992



TABLE 1.
RECOMMENDED WAVELENGTHS AND ESTIMATED INSTRUMENTAL DETECTION LIMITS

Detection Estimated
Element wavelength®(nm) Limit’ (ug/L)
Aluminum : 308.215 45
Antimony 206.833 32
Arsenic 193.696 53
Barium 455.403 2
Beryllium 313.042 0.3
Cadmium 226.502 4
Calcium 317.933 10
Chromium 267.716 7
Cobalt 228.616 7
Copper 324.754 6
Iron 259.940 7
Lead 220.353 42
Lithium 670.784 5
Magnesium 279.079 30
Manganese 257 .5610 2
Molybdenumn 202.030 8
Nickel 231.604 15
Phosphorus 213.618 51
Potassium 766.491 See note c
Selenium 196.026 75
Silver 328.068 7
Sodium 588.995 29
Strontium 407.771 0.3
Thallium 190.864 40
Vanadium 292.402 8
Zinc 213.856 2

#The w;;e1engths 1isted are recommended because of their sensitivity and
overall acceptance. Other wavelengths may be substituted if they can provide
the needed sensitivity and are treated with the same corrective techniques for

spectral interference (see Step 3.1). In time, other elements may be added as
more information becomes available and as required.

bThe estimated instrumental detection limits shown are taken from
Reference 1 in Section 10.0 below. They are given as a guide for an
instrumental limit. The actual method detection limits are sample dependent
and may vary as the sample matrix varies,

CHigh]y dependent on operating conditions and plasma position.

6010A - 2 Revision 1
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3.0  INTERFERENCES

3.1 Spectral interferences are caused by: (1) overlap of a spectral line
from another element at the analytical or background measurement wavelengths; (2)
unresolved overlap of molecular band spectra; (3) background contribution from
continuum or recombination phenomena; and (4) stray light from the line emission
of high-concentration elements Spectral overlap can be compensated for by
computer-correcting the raw data after monitoring and measuring the interfering
element. Unresolved overlap requires selection of an alternate wavelength.
Background contribution and stray light can usually be compensated for by a
background correction adjacent to the analyte line.

Users of all ICP instruments must verify the absence of spectral
interference from an element in a sample for which there is no instrument
detection channel. Recommended wavelengths are listed in Table 1 and potential
spectral interferences for the recommended wavelengths are given in Table 2. The
data in Table 2 are intended as rudimentary guides for indicating potential
interferences; for this purpose, linear relations between concentration and
intensity for the analytes and the interferents can be assumed.

3.1.1 Element-specific interference 1is expressed as analyte
concentration equivalents (i.e. false analyte concentrations) arising from
100 mg/L of the interference element. For example, assume that As is to be
determined (at 193.696 nm) in a sample containing approximately 10 mg/L of
Al. Accordirg to Table 2, 100 mg/L of Al would yield a false signal for As
equivalent fo approximacely 1.3 mg/'L  inereforc. {he presence of 10 mg/L
of AT would result in a4 Talse signa  for As equivalent to approximately
0.13 mg/L. The wuser 1s cautioned that other 1instruments may exhibit
somewhat different levels of interference than those shown in Table 2. The
interference effects must be evaluated for each individual instrument
since the intensities will vary with operating conditions, power, viewing
height, argon flow rate, etc. The user should be aware of the possibility
of interferences other than those specified in Table 2 and that analysts
should be aware of these interferences when conducting analyses.

3.1.2 The dashes in Table 2 indicate that no measurable
interferences were observed even at higher interferent concentrations.
Generally, interferences were discernible if they produced peaks, or

background shifts, corresponding to 2 to 5% of the peaks generated by the
analyte concentrations.

3.1.3 At present, information on the listed silver and potassium
wavelengths is not available, but it has been reported that second-order
energy from the magnesium 383.23]1-nm wavelength interferes with the listed
potassium Tine at 766.491 nm.
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TABLE 2.

ANALYTE CONCENTRATION EQUIVALENTS ARISING FROM
INTERFERENCE AT THE 100-mg/L LEVEL

Wavelength
Analyte (nm) Al
Aluminum  308.215 -
Antimony  206.833 0.47
Arsenic 193.696 1.3
Barium 455.403 -
Beryllium 313.042 -
Cadmium 226.502
Calcium 317.933
Chromium  267.716
Cobalt 228.616
Copper 324 .754
Iron 259.3940 -
Lead 220.353 0.17
Magnesium 279.079 -
Manganese 257.610 0
Molybdenum 202.030 0.05%
Nickel 231.604 --
Selenium 186.026 0.23
Sodium 588.995 --
Thallium  190.864 0.30
Vanadium  292.402 --
Zinc 213.856 -

Al -
Ca -
Cr -
Cu -
Fe -

1000
1000
200
200
1000

mg/L
mg/ L
mg/L
mg/L
mg/L

005 --

Interferenta’b
Ca Cr Cu Fe Mg Mn Ni T v
-- -- -- -- -- 0.21 - -- 1.4
-- 2.9 -- 0.08 -- -- -- 0.25 0.45
-- 0.4 -- -- -- -- - -- 1.1
-- -- - - -- - 0.04 0.05
-- -- 0.03 -- -- 0.02 -- -
0.08 -- 0.01 0.01 0.04 -- 0.03 0.03
- 0.003 -- 0.04 - -- 0.04
0.03 n.00% -- - G903 015 -
5 003 0.0% O 07
0.12 -
0.02 0.11 -- 0.13 -- 0.25 - 0.07 0.12
0.0l -- 0.002 0.002 -- -- -
0.03 - -
- 0.09 - -
-- - -- - - 0.08
0.05 -- 0.005 -- -- 0.02 -
- -- 0.14 - -- -- 0.2 -- -

®ashes indicate that no interference was
introduced at the following levels:

Mg - 1000
Mn - 200
71 - 200
V- 200

mg/L
mg/L
mg/L
mg/ L

Brhe figures recorded as analyte concentrations are not the actual observed

concentrations; to obtain those figures, add the 1isted concentration to the
interferent figure.
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3.2 Physical interferences are effects associated with the sample
nebulization and transport processes. Changes in viscosity and surface tension
can cause significant inaccuracies, especially in samples containing high
dissolved solids or high acid concentrations. Differences in solution volatility
can also cause inaccuracies when organic solvents are involved. If physical
interferences are present, they must be reduced by diluting the sample or by
using a peristaltic pump. Another problem that can occur with high dissolved
solids is salt buildup at the tip of the nebulizer, which affects aerosol flow
rate and causes instrumental drift. The problem can be controlled by wetting the
argon prior to nebulization, using a tip washer, or diluting the sample.
Changing the nebulizer and removing salt buildup at the tip of the torch sample
injector can be used as an additional measure to control salt buildup. Also, it
has been reported that better control of the argon flow rate improves instrument
performance; this is accomplished with the use of mass flow controllers.

3.3 Chemical interferences include molecular compound formation,
jonization effects, and solute vaporization effects. Normally, these effects are
not significant with the ICP technique. If observed, they can be minimized by
careful selection of operating conditions (incident power, observation position,
and so forth), by buffering of the sample, by matrix matching, and by standard
addition procedures. Chemical interferences are highly dependent on matrix type
and the specific analyte element.

4.0 APPARATUS AND MATERIALS
4.1 Inductively coupied argon plasma -mission spectrometer:

4.1.1 Computer-controlled emission spectrometer with background
correction.

4.1.2 Radio frequency generator compliant with FCC requlations.
4.1.3 Argon gas supply - Welding grade or better.

4.2 Operating conditions - The analyst should follow the instructions
provided by the instrument manufacturer. For operation with organic solvents, use
of the auxiliary argon inlet is recommended, as are solvent-resistant tubing,
increased plasma (coolant) argon flow, decreased nebulizer fiow, and increased
RF power to obtain stable operation and precise measurements. Sensitivity,
instrumental detection Timit, precision, Tinear dynamic range, and interference
effects must be established for each individual analyte line on that particular
instrument. A1l measurements must be within the instrument 1inear range where
spectral interference correction factors are valid. The analyst must (1) verify
that the instrument configuration and operating conditions satisfy the analytical

requirements and (2) maintain quality control data confirming instrument
performance and analytical results.

4.3 Class A volumetric flasks

4.4 (lass A volumetric pipets
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4.5 Analytical balance - capable of accurate measurement to 4 significant
figures.

5.0 REAGENTS

5.1 Reagent grade chemicals shall be used in all tests. Unless otherwise
indicated, it is intended that all reagents shall conform to the specifications
of the Committee on Analytical Reagents of the American Chemical Society, where
such specifications are available. Other grades may be used, provided it is first
ascertained that the reagent is of sufficiently high purity to permit its use
without lessening the accuracy of the determination. If the purity of a reagent
is in question analyze for contamination. If the concentration is less than the
MOL then the reagent is acceptable.

5.1.1 Hydrochloric acid (conc), HCI1.

5.1.2 Hydrochloric acid (1:1), HC1. Add 500 mL concentrated HC1 to
400 mL water and dilute to 1 liter in an appropriate beaker.

5.1.3 Nitric acid (conc), HNO,.

5.1.4 Nitric acid (1:1), HNOy. Add 500 mL concentrated HNO; to
400 mL water and dilute to 1 liter in an appropriate beaker.

5.2 Feagent Water. All references to water in the method refer to reagent
waler unless otherwise specified. Reagent water will be interference free.
Refer to Chapter One for a definition of reagent water.

5.3 Standard stock solutions may be purchased or prepared from ultra-
high purity grade chemicals or metals (99.99 to 99.999% pure). A1l salts must be
dried for 1 hour at 105°C, unless otherwise specified.

CAUTION: Many metal salts are extremely toxic if inhaled or swallowed.
Wash hands thoroughly after handling.

Typical stock solution preparation procedures follow. Concentrations are.
calculated based upon the weight of pure metal added, or with the use of the mole
fraction and the weight of the metal salt added.

Concentration {(ppm) = :g1u:2 (T)

Metal salts
Concentration (ppm) =

Metal

weight (mg) x mole fraction
volume (L)

5.3.1 Aluminum solution, stock, 1 mL = 1000 ug Al: Dissolve 1.0 g
of aluminum metal, weighed accurately to at least four significant
figures, in an acid mixture of 4 mL of (1:1) HCY and 1 mL of concentrated
HNO, in a beaker. Warm gently to effect solution. When solution is
complete, transfer quantitatively to a liter flask, add an additional
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10 mL of (1:1) HCT and dilute to volume in a 1,000 mL volumetric flask
with water.

5.3.2 Antimony solution, stock, 1 mL = 1000 ug Sb: Dissolve
2.70 g K(SbO)C,H,O, (mole fractlon Sb = 0.3749), weighed accurately to at
least four s1gn1#1cant figures, in water, add 10 mL (1:1) HC1, and dilute
to volume in a 1,000 mL volumetric f]ask with water.

5.3.3 Arsenic solution, stock, 1 mL = 1000 ug As: Dissolve 1.30 g
of As,0, (mole fraction As = 0.7574), weighed accurately to at least four
s1gn1%1cant figures, in 100 mL of water containing 0.4 g NaOH. Acidify the
solution with 2 mL concentrated HNO, and dilute to volume in a 1,000 mL
volumetric flask with water

5.3.4 Barium solution, stock, 1 mL = 1000 ug Ba: Dissolve 1.50 g
BaCl, (mole fraction Ba = 0.6595), dried at 250°C for 2 hours, weighed
accurately to at least four significant figures, in 10 mL water with 1 mL

(1:1) HC1. Add 10.0 mL (1:1) HC! and dilute to volume in a 1,000 mL
volumetric flask with water.

5.3.5 Beryllium solution, stock, 1 mL = 1000 ug Be: Do not dry.
Dissolve 19.7 g BeSO,"4H,0 (mole fraction Be = 0.0509), weighed accurately
to at least four 51gn1f1cant figures, in water, add 10.0 mL concentrated
HNO,, and dilute to volume in a 1,000 mL vo]umetric flask with water.

5.3.6 Cadmium solution, stock, 1 mL = 1000 ug Cd: Dissolve 1.10 g
Cd0 (mole fraction Cd = 0.8754), weighed accurately to at least four
significant figures, in 3 minimum amount of (1:1) HNO;. Heat to increase
rate of dissolution. Add 10.0 mL concentrated HNO; and d11ute to volume in
a 1,000 mL volumetric flask with water.

5.3.7 Calcium solution, stock, 1 mL = 1000 ug Ca: Suspend 2.50 g
CaC0, (mole Ca fraction = 0.4005), dried at 180°C for 1 hour before
we1g%1ng, weighed accurately to at least four significant figures, in
water and dissolve cautiously with a minimum amount of (1:1) HNO,. Add 10.0

mL concentrated HNO; and dilute to volume in a 1,000 mL volum %r1c flask
with water.

5.3.8 Chromium solution, stock, 1 mL = 1000 ug Cr: Dissolve
1.90 g Cr0, (mole fraction Cr = 0.5200), weighed accurate]y to at least
four s1gn1¥1cant figures, in water. When solution is complete, acidify

with 10 mL concentrated HNO and dilute to volume in a 1,000 mL volumetric
flask with water.

5.3.9 Cobalt solution, stock, 1 mL = 1000 ug Co: Dissolve 1.00 g
of cobalt metal, weighed accurately to at least four significant figures,
in a minimum amount of (1:1) HNO,. Add 10.0 mL (l:1) HC1 and dilute to
volume in a 1,000 mL volumetric fiask with water.

5.3.10 Copper solution, stock, 1 mL = 1000 ug Cu: Dissolve 1.30 g
Cu0 (mole fraction Cu = 0.7989), weighed accurately to at least four
significant figures), in a minimum amount of (1:1) HNO;. Add 10.0 mL
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concentrated HNO3 and dilute to volume in a 1,000 mL volumetric flask with
water.

5.3.11 Iron solution, stock, I mL = 1000 ug Fe: Dissolve 1.40 g
Fe,0, (mole fraction Fe = 0.6994), weighed accurately to at least four
s1gn1f1cant figures, in a warm mixture of 20 mlL (1:1) HC1 and 2 mL of
concentrated HNO; . Cool, add an additional 5.0 mL of concentrated HNO,, and
dilute to volume in a 1,000 mL volumetric flask with water.

5.3.12 Lead solution, stock, 1 mL = 1000 ug Pb: Dissolve 1.60 g
Pb(NO )2 (mole fraction Pb = 0.6256), weighed accurately to at least four
sign1¥1cant figures, in a minimum amount of (1:1) HNO,. Add 10 mL (1:1)
HNO; and dilute to volume in a 1,000 mL volumetric f]ask with water,

5.3.13 Lithium solution, stock, 1 mL = 1000 ug Li: Dissolve 5.324 g
1ithium carbonate (mole fraction Li = 0.1878), weighed accurately to at
least four significant figures, in a minimum amount of (l:1) HC1 and
dilute to volume in a 1,000 mL volumetric flask with water.

5.3.14 Magnesium solution, stock, 1 mL = 1000 ug Mg: Dissolve
1.70 g Mg0 (mole fraction Mg = 0.6030), weighed accurately to at least
four significant figures, in a minimum amount of (1:1) HNO;. Add 10.0 mlL
(1:1) concentrated HNO; and dilute to volume in a 1,000 mL vo]umetrlc flask
with water.

5.3.15 HManganess solution, stock, ¢ mL = 1000 ug Mn: Dissolve
1.00 g of manganese metatl weighed accurately to at lTeast four significant
figures, in acid mixturs (10 mL concentrated HCI and 1 mbL concentrated
HNOS) and dilute to volume in a 1,000 mL volumetric flask with water.

5 3 16 Molybdenum solution, stock, 1 mL = 1000 ug Mo: Dissolve
2.00 g (NH,)Mo,0,,.4H,0 (mole fract1on Mo = 0.5772), weighed accurately to
at 1east ?our s1gn1€1cant figures, in water and dilute to volume in a
1,000 mL volumetric flask with water.

5.3.17 Nickel solution, stock, 1 mL = 1000 ug Ni: Dissolve 1.00 g
of nickel metal, weighed accurately to at least four significant figures,
in 10.0 mL hot concentrated HNO;, cool, and dilute to volume in a 1,000 mL
volumetric flask with water.

5.3.18 Phosphate solution, stock, 1 mL = 1000 ug P: Dissolve
4.393 g anhydrous KHZPO (mole fraction P = 0.2276), weighed accurately to
at least four s1gn1f1cant figures, in water. Dilute to volume in a 1,000
mL volumetric flask with water. '

5.3.19 Potassium solution, stock, 1 mL = 1000 ug K: Dissolve 1.90 g
KC1 (mole fraction K = 0.5244) dried at 110°C, weighed accurately to at
least four significant figures, in water, and dilute to volume in a 1,000
mL volumetric flask with water.

5.3.20 Selenium solution, stock, 1 mL = 1000 ug Se: Do not dry.
Dissolve 1.70 g H,Se0; (mole fraction Se = 0.6123), weighed accurately to
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at least four significant figures, in water and dilute to volume in a
1,000 mL volumetric flask with water.

5.3.21 Silver solution, stock, 1 mL = 1000 ug Ag: Dissolve
1.60 g AgNO3 (mole fraction Ag = 0.6350), weighed accurately to at ieast
four significant figures, in water and 10 mL concentrated HNO, . Dilute to
volume in a 1,000 mL volumetric flask with water.

5.3.22 Sodium solution, stock, 1 mL = 1000 ug Na: Dissolve 2.50 g
NaCl (mole fraction Na = 0.3934), weighed accurately to at least four
significant figures, in water. Add 10.0 mL concentrated HNO; and dilute to
volume in a 1,000 mL volumetric flask with water.

5.3.23  Strontium solution, stock, 1 mL = 1000 ug Sr: Dissolve
2.415 g of strontium nitrate (Sr(NO;),) (mole fraction 0.4140), weighed
accurately to at least four signi%icant figures, in a 1-liter flask
containing 10 mL of concentrated HC1 and 700 mL of water. Dilute to volume
in a 1,000 mL volumetric flask with water.

5.3.24 Thallium solution, stock, 1 mL = 1000 ug T1: Dissolve
1.30 g TINO, (mole fraction Tl = 0.7672), weighed accurately to at least
four signifﬂcant figures, in water. Add 10.0 mL concentrated HNO; and
dilute to volume in a 1,000 mL volumetric flask with water.

5.3.25 Vanadium solution, stock, I mL = 1000 ug VY: Dissolve 7.30 g
NH,O; (mole fraction ¥ = 0.4356) weighed accurately feo at least four
significant figuras. in a minimun ameunt of concentrated HNO, Heat to
increase rate of dissolution. Add 10.0 mL concentrated HINO, and dilutz to

volume in a 1,000 mbL volumetric flask with water.

5.3.26 Zinc solution, stock, 1 mL = 1000 ug Zn: Dissolve 1.20 g
In0 (mole fraction Zn = 0.8034), weighed accurately to at least four
significant figures, in a minimum amount of dilute HNO,. Add 10.0 mL
concentrated HNO; and dilute to volume in a 1,000 mL volume%ric flask with
water,

5.4 Mixed calibration standard solutions - Prepare mixed calibration
standard solutions by combining appropriate volumes of the stock solutions in
volumetric flasks (see Table 3). Matrix match with the appropriate acids and
dilute to 100 mL with water. Prior to preparing the mixed standards, each stock
solution should be analyzed separately to determine possible spectral
interference or the presence of impurities. Care should be taken when preparing
the mixed standards to ensure that the elements are compatible and stable
together. Transfer the mixed standard solutions to FEP fluorocarbon or previously
unused polyethylene or polypropylene bottles for storage. Fresh mixed standards
should be prepared, as needed, with the realization that concentration can change
on aging. Calibration standards must be initially verified using a quality
control sample (see Step 5.8) and monitored weekly for stability. Some typical
calibration standard combinations are listed in Table 3. A1l mixtures should then
be scanned using a sequential spectrometer to verify the absence of interelement
spectral interference in the recommended mixed standard solutions.
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NOTE: If the addition of silver to the recommended acid combination
results in an initial precipitation, add 15 mL of water and warm the
flask until the solution clears. Cool and dilute to 100 mL
with water. For this acid combination, the silver concentration
should be limited to 2 mg/L. Silver under these conditions is stable
in a tap-water matrix for 30 days. Higher concentrations of silver
require additional HCI.
TABLE 3.
MIXED STANDARD SOLUTIONS
Solution Elements
[ Be, Cd, Mn, Pb, Se and In
[I Ba, Co, Cu, Fe, and V
[11 As, Mo
[V Al, Ca, Cr, K, Na, Ni,Li,& Sr
v Ag (see Note to Step 5.4), Mg, Sb, and TI
VI p

5.5 Two types of blanks are required for the analysis. The calibration
blank is used in establishing the analytical curve, and the reagent blank is used
to correct for possible contamination resulting from varying amounts of the acids
used in the sample processing.

5.5.1 The calibration blank is prepared by acidifying reagent water
to the same concentrations of the acids found in the standards and
samples. Prepare a sufficient quantity to flush the system between
standards and samples.

5.5.2 The method blank must contain all the reagents and in the
same volumes as used in the processing of the samples. The method blank
must be carried through the complete procedure and contain the same acid
concentration in the final solution as the sample solution used for
analysis.

5.6 The instrument check standard is prepared by the analyst by combining
compatible elements at concentrations equivalent to the midpoint of their
respective calibration curves (see Step 8.6.1.1 for use). The instrument check
standard should be prepared from a source independent from that used in the
calibration standards.

5.7 The interference check solution is prepared to contain known
concentrations of interfering elements that will provide an adequate test of the
correction factors. Spike the sample with the elements of interest at approximate
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5.7 The interference check solution is prepared to contain known
concentrations of interfering elements that will provide an adequate test of the
correction factors. Spike the sample with the elements of interest at approximate
concentrations of 10 times the instrumental detection limits. In the absence of
measurable analyte, overcorrection could go undetected because a negative value
could be reported as zero. If the particular instrument will display
overcorrection as a negative number, this spiking procedure will not be
necessary.

5.8 The quality control sample should be prepared in the same acid matrix
as the calibration standards at 10 times the instrumental detection limits and
in accordance with the instructions provided by the supplier.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the material in Chapter Three, Metallic Analytes, Steps 3.1
through 3.3.

7.0 PROCEDURE

7.1 Preliminary treatment of most matrices is necessary because of the
complexity and variability of sample matrices. Water samples which have been
prefiltered and acidified will not need acid digestion as long as the samples and
standards are matrix matched Solubilization and digestion procedures are
presented in Sample Preparation Methods (Methods 3005A-3050A).

7.2 Set up the instrument with proper operating parameters established in
Step 4.2. The instrument must be allowed to become thermally stable before
beginning (usually requiring at least 30 minutes of operation prior to
calibration).

7.3 Profile and calibrate the instrument according to the instrument
manufacturer’s recommended procedures, using the typical mixed calibration
standard solutions described in Step 5.4. Flush the system with the calibration
blank (Step 5.5.1) between each standard or as the manufacturer recommends. (Use
the average intensity of multiple exposures for both standardization and sample
analysis to reduce random error.) The calibration curve should consist of a
blank and three standards.

7.4 Before beginning the sample run, reanalyze the highest mixed
calibration standard as if it were a sample. Concentration values obtained should
not deviate from the actual values by more than 5% (or the established control
limits, whichever is lower). If they do, follow the recommendations of the
instrument manufacturer to correct for this condition.

7.5 Flush the system with the calibration blank solution for at least
1 minute (Step 5.5.1) before the analysis of each sample (see Note to Step 7.3).
Analyze the instrument check standard (Step 5.6) and the calibration blank (Step
5.5.1) after each 10 samples.
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8.0 QUALITY CONTROL

8.1 A1l quality control data should be maintained and available for easy
reference or inspection. Refer to Chapter One for additional quality control
praocedures.

8.2 Dilute and reanalyze samples that are more concentrated than the
linear calibration limit or use an alternate, less sensitive line for which
quality control data is already established.

8.3 Employ a minimum of one method blank per sample batch to determine if
contamination or any memory effects are occurring. A method blank is a volume
of reagent water acidified with the same amounts of acids as were the standards
and samples.

8.4 Analyze one replicate sample for every twenty samples or per
analytical batch, whichever is more frequent. A replicate sample is a sample
brought through the whole sample preparation and analytical process in duplicate.
Refer to Chapter One for a more detailed description of an analytical batch.

8.5 It is recommended that whenever a new or unusual sample matrix is
encountered, a series of tests be performed prior to reporting concentration data
for analyte elements. These tests, as outlined in Steps 8.5.1 and 8.5.2, will
ensure the analyst that neither positive nor negative interferences are operating
on any of the analyte elements to distort the accuracy of the reported values.

8.5.1 Serial dilution: If the analyte concentration is sufficiently
high (minimally, a factor of 10 above the instrumental detection limit
after dilution), an analysis of a l:4 dilution should agree within + 10%
of the original determination. If not, a chemical or physical interference
effect should be suspected.

8.5.2 Post digestion spike addition: An analyte spike added to a
portion of a prepared sample, or its dilution, should be recovered to
within 75% to 125% of the known value. The spike addition should produce
a minimum level of 10 times and a maximum of 100 times the instrumental
detection Tlimit. If the spike is not recovered within the specified
Timits, a matrix effect should be suspected.

CAUTION: [f spectral overlap is suspected, use of computerized
compensation, an alternate wavelength, or comparison
with an alternate method is recommended.

8.6 Check the instrument standardization by analyzing appropriate check
standards as follows.

8.6.1 Verify calibration every 10 samples and at the end of the
analytical run, wusing a calibration blank (Step 5.5.1) and a check
standard (Step 5.6).

8.6.1.1 The results of the check standard are to agree within
10% of the expected value; if not, terminate the analysis, correct
the problem, and reanalyze the previous ten samples.
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8.6.1.2 The results of the calibration blank are to agree
within three standard deviations of the mean blank value. If not,
repeat the analysis two more times and average the results. If the
average is not within three standard deviations of the background

mean, terminate the analysis, correct the problem, recalibrate, and
reanalyze the previous 10 samples.

8.6.2 Verify the interelement and background correction factors at
the beginning and end of an analytical run or twice during every 8-hour
work shift, whichever {s more frequent. Do this by analyzing the

interference check solution (Step 5.7). Results should be within + 20% of
the true value obtained in Step 8.6.1.1.

8.6.3 Spiked replicate samples are to be analyzed at a frequency
of 5% or per analytical batch, whichever {s more frequent.

8.6.3.1 The relative percent difference between replicate
determinations is to be calculated as follows:

D, - D
1 2
RPD = (Dl ; D2 5 X 100

where:

RPD = relative percent diffevence.
D. = Ti-c<t sample valye.

N, - scoond sample value (replicate)

(A control Timit of + 20% RPD shall be used for sample values
greater than ten times the instrument detection limit.)

8.6.3.2 The spiked replicate sample recovery is to be within
+ 20% of the actual value,

9.0 METHOD PERFORMANCE

9.1 In an EPA round-robin Phase 1 study, seven laboratories applied the
ICP technique to acid-distilied water matrices that had been spiked with various
metal concentrates. Table 4 lists the true values, the mean reported values, and
the mean percent relative standard deviations.

9.2 In asingle laboratory evaluation, seven wastes were analyzed for 22
elements by this method. The mean percent relative standard deviation from
triplicate analyses for all elements and wastes was 9 + 2%. The mean percent
recovery of spiked elements for all wastes was 93 + 6%. Spike levels ranged from
100 ug/L to 100 mg/L. The wastes included sludges and industrial wastewaters.
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TABLE 4.

ICP PRECISION AND ACCURACY DATA®

Sample No. | Sample No. 2 Sample No. 3
Mean Re- Mean Re- Mean Re-

True ported Meanb True ported Meanb True ported Meanb
Ele- Value Value SD Value Value SD Value Value SD
ment  (ug/L) (ug/L) (%) (ug/L)  (ug/L) (%) (ug/L)  (ug/L) (%)
Be 750 733 6.2 20 20 3,8 180 176 5.2
Mn 350 345 2.7 15 15 6.7 100 99 3.3
) 750 749 1.8 70 69 2.9 170 169 1.1
As 200 208 7.5 22 19 23 60 63 17
Cr 150 149 3.8 10 10 18 50 50 3.3
Cu 250 235 5.1 11 11 40 70 67 7.9
Fe 600 594 3.0 20 19 15 180 178 6.0
Al 700 696 5.6 60 62 33 160 161 13
Cd 50 48 12 2.5 2.9 16 14 13 16
Co 700 512 10 20 20 4 1 120 108 21
Ni 250 245 5.2 30 28 11 60 55 14
Pb 250 236 16 24 30 32 g0 80 14
In 200 201 5.6 16 19 45 80 82 9.4
Se® 40 32 21.9 6 8.5 42 10 8.5 8.3
"ot all elements were analyzed by all laboratories.
bSD = standard deviation.
Results for Se are from two laboratories.
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1ETHOD 7471A
MERCURY IN SOLID OR SEMISOLID WASTE (MANUAL COLD-VAPOR TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 Method 7471 is approved for measuring total mercury (organic and
inorganic) in soils, sediments, bottom deposits, and sludge-type materials. All
samples must be subjected to an appropriate dissolution step prior to analysis.
[f this dissolution procedure is not sufficient to dissolve a specific matrix
type or sample, then this method is not applicable for that matrix.

2.0  SUMMARY OF METHOD

2.1 Prior to analysis, the solid or semi-solid samples must be prepared
according to the procedures discussed in this method.

2.2 Method 7471, a cold-vapor atomic absorption method, is basad on the
absorption of radiation at the 253.7-nm wavelength by mercury vapor. The mercury
is reduced to the elemental state and aerated from solution in a closed system.
The mercury vapor passes through a cell positioned in the light path of an atomic
absorption spectrophotometer. Absorbance (peak height) is measured as a function
of mercury concentration.

2.3 The typiczl insirument detsction Timit (IDL)
0.0002 mg/L.

-

or (his methoag

3.0 INTERFERENCES

3.1 Potassium permanganata is added %o eliminate possible interferencs
from sulfide. Concentrations as nigh as 20 ma/Xg of sulfide. as sodium sulfide.
do not interfere with the recovery of added ynovganic mercury n reagent water

3.2 Copper has also besn reported to interfere; nowever, copper concen-
trations as high as 10 mg/Kg had no effect on recovery of mercury from spiked
samples.

3.3 Samples high in chlorides require additional permanganate (as much
as 25 mL) because, during the oxidation step, chlorides are converted to free
chlorine, which also absorbs radiation of 253 nm. Care must therefore be taken
to ensure that free chlorine is absent before the mercury is reduced and swept
into the cell. This may be accomplished by using an excess of hydroxylamine
sul fate reagent (25 mL). 1In addition, the dead air space in the BOD bottle must
be purged before adding stannous sulfate.

3.4 Certainvolatile organic materials that absorb at this wavelength may
also cause interference. A preliminary run without reagents should determine if
this type of interference is present.

4.0 APPARATUS AND MATERIALS

4.1 Atomic absorption spectrophotometer or equivalent: Any atomic
absorption unit with an open sample presentation area in which to mount the
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absorption cell is suitable. Instrument settings recommended by the particular
manufacturer should be followed. Instruments designed specifically for the
measurement of mercury using the cold-vapor technique are commercially available
and may be substituted for the atomic absorption spectrophotomets-

4.2 Mercury neotiow zithods Tamp oo 2lactrodeless discharge lamp
4.3 Recorder Any multicinge sarizbla-spesd recorder that s compatihle
with the UV detection system iz syitable.

4.4 Absorption cell: Standard spectrophotometer cells 10 cm long with
quartz end windows may be used. Suitable cells may be constructed from Plexiglas
tubing, 1 in. 0.D. x 4.5 in. The ends are ground perpendicular to the
Tongitudinal axis, and quartz windows (1 in. diameter x 1/16 in. thickness) are
cemented in place. The cell is strapped to a burner for support and aligned in
the light beam by use of two 2-in. x 2-in. cards. One-in.-diameter holes are cut
in the middle of each card. The cards are then placed over each end of the cell.
The cell is then positioned and adjusted vertically and horizontally to give the
maximum transmittance.

4.5 Air pump: Any peristaltic pump capable of delivering 1 L/min air may
be used. A Masterflex pump with electronic speed control has been found to be
satisfactory.

4.6 Flowmeter: Capable of measuring an air flow of 1 L/min.

4.7  Aeration tubing - * sfraight glas: frit with 3 22arse porosity Trgon
tubing is used foy passage 3+ N2 werturs cEros Sron the o sampls botile ni the
ibsorption -—2li apd caturs

4.8 Drying tube: 6-in. «x 3/4-1n.-diameter tube containing 20 g of
magnesium perchlorate or a small reading lamp with 60-W bulb which may be used
to prevent condensation of moisture inside the cell. The Tlamp should be
positioned to shine on the absorption csll so that the air temperature in the
cell is about 10°C above ambient.

4.9 The cold-vapor generator 1s assembled as shown in Figure 1 of
reference 1 or according to the instrument manufacturers instructions. The
apparatus shown in Figure 1 1s a closed system. An open system, where the
mercury vapor is passed through the absorption cell only once, may be used
instead of the closed system. Because mercury vapor is toxic, precaution must be
taken to avoid its inhalation. Therefore, a bypass has been included in the
system either to vent the mercury vapor into an exhaust hood or to pass the
vapor through some absorbing medium, such as:

1. equal volumes of 0.1 M KMnO, and 10% H,S0,, or
2. 0.25% iodine in a 3% KI solution.

A specially treated charcoal that will adsorb mercury vapor is also
available from Barneby and Cheney, East 8th Avenue and North Cassidy
Street, Columbus, Ohio 43219, Cat. #580-13 or #580-22.
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4.10 Hot plate or equivalent - Adjustable and capable of maintaining a
temperature of 90-95°C.

4.11 Graduated cylinder or equivalent.

5.0  REAGENTS

5.1 Reagent Water: Reagent water will be interference free. All
references to water in this method refer to reagent water unless otherwise
specified.

5.2 Aqua regia: Prepare immediately before use by carefully adding three
volumes of concentrated HC1 to one volume of concentrated HNO,.

5.3 Sulfuric acid, 0.5 N: Dilute 14.0 mL of concentrated sulfuric acid
to 1 liter.

5.4  Stannous sulfate: Add 25 g stannous sulfate to 250 mL of 0.5 N
sulfuric acid. This mixture is a suspension and should be stirred continuously
during use. A 10% solution of stannous chloride can be substituted for stannous

sulfate.

5.5 Sodium chloride-hydroxylamine sulfate solution: Dissolve 12 g of
sodium chloride and 12 g of hydroxylamine sulfate in reagent water and dilute to

100 mbL. Hydroxylamine hydrochloride may be used in place of hydroxylamine
sulfate.

5.6 Potassium permangenatz. Tercury-rcree. 5% solution {w/v): Dissoive
5 g of potassium permanganate in [20 ml of reagent water.

5.7 Mercury stock solution: Dissolve 0.1354 g of mercuric chloride in
75 mbL of reagent water. Add !0 mL of concentrated nitric acid and adjust the
volume to 100.0 mL (1.0 mL = 1.0 mg Hg) .

5.8 Mercury working standard: Make successive dilutions of the stock
mercury solution to obtain a working standard containing 0.1 ug/mL. This working
standard and the dilution of the stock mercury solutions should be prepared fresh
daily. Acidity of the working standard should be maintained at 0.15% nitric
acid. This acid should be added to the flask, as needed, before adding the
aliquot.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 A1l sample containers must be prewashed with detergents, acids, and
reagent water. Plastic and glass containers are both suitable.

6.3 Non-aqueous samples shall be refrigerated, when possible, and
analyzed as soon as possible."
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7.0  PROCEDURE

7.1 Sample preparation: Weigh triplicate 0.2-g portions of untreated
sample and place in the bottom of a BOD bottle. Add 5 mL of reagent water iand
5 mL of aqua regia. Heat 2 min in a water bath at 95°C. Cool; then add 50 mL
reagent water and 15 mL potassium permanganate solution to each sample bottle.
Mix thoroughly and place.in the water bath for 30 min at 95°C. (ool and add &
mL of sodium chloride-hydroxylamine sulfate to reduce the excess permanganate.

CAUTION: Do this addition wunder a hood, as C1, could be evolved.
Add 55 mL of reagent water. Treating each bottle individually, add
5 mL of stannous sulfate and immediately attach the bottle to the
aeration apparatus. Continue as described under step 7.4.

7.2 An alternate digestion procedure employing an autoclave may also be
used. In this method, 5 mL of concentrated H,S0s and 2 mlL of concentrated HNO,
are added to the 0.2 g of sample. Add 5 mL of saturated KMnO, solution and cover
the bottle with a piece of aluminum foil. The samples are autoclaved at 121°C
and 15 1b for 15 min. Cool, dilute to a volume of 100 mL with reagent water, and
add 6 mL of sodium chloride-hydroxylamine sulfate solution to reduce the excess
permanganate. Purge the dead air space and continue as described under step 7.4.
Refer to the caution statement in section 7.1 for the proper protocol in reducing
the excess permanganate solution and adding stannous sulfate.

7.3 Standard preparation: Transfer 0.0-, 0.5-, 1.0-.2.0-, 5.0-, and 10-
mL aliquots of the mercury working standard. containing 0-1.0 ug of mercury. to
3 series of 300-mL BOD botties ~» =2quivalsnt. Add enough reiagent watey to each
bottle to make a total volume 57 'O ml Add 5 mL 5f aqua r2gia and heat 2 min
in a water bath at 95°C. Allow the sampies to cool; add 50 mL reagent water and
15 mt of KMnO, solution to each bottle and return to the water bath for 30
min. Cool and add 6 mL of sodium chloride-hydroxylamine sulfate solution to
reduce the excess permanganate. Add 50 mL of reagent water. Treating each
bottle individually, add 5 mL of stannous sulfate solution, immediately attach
the bottle to the aeration apparatus, and continue as described in
Step 7.4.

7.4 Analysis: At this point, the sample is allowed to stand quietly
without manual agitation. The circulating pump, which has previously been
adjusted to a rate of 1 L/min, is allowed to run continuously. The absorbance,
as exhibited either on the spectrophotometer or the recorder, will increase and
reach maximum within 30 sec. As soon as the recorder pen levels off
(approximately 1 min), open the bypass valve and continue the aeration until the
absorbance returns to its minimum value. Close the bypass valve, remove the
fritted tubing from the BOD bottle, and continue the aeration.

7.5 Construct a calibration curve by plotting the absorbances of stan-
dards versus micrograms of mercury. Determine the peak height of the unknown
from the chart and read the mercury value from the standard curve. Duplicates,
spiked samples, and check standards should be routinely analyzed.

7.6 Calculate metal concentrations: (1) by the method of standard
additions, (2) from a calibration curve, or (3) directly from the instrument’s
concentration read-out. Al1l dilution or concentration factors must be taken into
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account, Concentrations reported for multiphased or wet samples must be
appropriately qualified (e.g., 5 ug/g dry weight}).

8.0 QUALITY CONTROL
8.1 Refer to section & 0 of Method 7000
3.0 METHOD PERFORMANCE

9.1 Precision and accuracy data are available in Method 245.5 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The data shown in Table 1 were obtained from records of state and
contractor Jaboratories. The data are intended to show the precision of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 245.5.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1.

METHOD PERFORMANCE DATA

Sample Preparation Laboratory

Matrix Method Replicates

Emission control dust Not known 12, 12 ug/g

Wastewater treatment sludge Not known 0.4, 0.28 ug/g
7471A - 6
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METHOD 82408

VOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

.0 SCOPE AND 2P H
P Meth 3240 -~ i s davavmes. tat 'z 0rganic compounds in A
variety of >011d wasta matrices. This nethoa i3 app11cab1e to nearly all types

of samples, regardless of water content, including ground water, aqueous sludges,

caustic liquors. acid liguors, waste solvents. oily wastes, mousses, tars,
fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent
catalysts, soils, and sediments. The following compounds can be determined by
this method:

Appropriate Technique

Direct
Analyte CAS No.®  Purge-and-Trap Injection
Acetone 67-64-1 pp a
Acetanitrile 75-05-3 pp a
Acrolein {Pro;wha‘K 107-02-8 pp a
ACF]1OHTur 12 FOF ¥5- op 3
ATlyl aicohn? LR YE oT g
A‘T}? chlay-iae T
Jenzene . : .
Benzyl chinyias S 00-4s LY 3
Bromoacetone 598-3.1 pp a
Brromochlarometnans (1.5, 74-37-5 3 a
Bromodichloromethana 75-27-4 3 3
4-Bromofluorabenzena [siv. 460 002 3 3
Bromoform 75-25-2 3 i
Bromomethane 74-83-9 a a
2-Butanone (MEK) 78-93-3 pp a
Carbon disulfide 75-15-0 pp 3
Carbon tetrachloride 56-23-53 3 a
Chloral hydrate 302-:7-0 pp a
Chloraobenzene 108-9C-7 a a
Chlorobenzene-dg (1.5.) 3114-55-4 a a
Chlorodibromomethane 124-48-1 a a
Chloroethane 75-00-3 3 a
2-Chloroethanol 107-07-3 pp a
bis-{2-Chloroethyl) sulfide 505-60-2 pp a
2-Chloroethyl vinyl ether 110-75-8 a a
Chloroform 67-66-3 a a
Chloromethane 74-87-3 a a
Chloroprene 126-99-8 a pc
3-Chloropropionitrile 542-76-7 ND pc
1,2-Dibromo-3-chloropropane 96-12-8 pp a
1,2-Dibromoethane 106-93-4 a a
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Appropriate Techaique

Sirect
tnzlyta SR Turge-and-Trsn njacy e
Dibromomethane 74-95-3 3 3
1,4-Dichloro-2-butene 764-41-9 pp a
Dichlorodifluoromethane 75-71-8 a 3
I,1-Dichloroethane 75-34-3 a a
1,2-Dichloroethane 107-06-2 a a
1,2-Dichloroethane-d,(surr.) 107-06-2 a a
1,1-Dichloroethene 75-35-4 a a
trans-1,2-Dichloroethene 156-60-5 a a
1,2-Dichloropropane 78-87-5 a a
1,3-Dichloro-2-propanol 96-23-1 pp a
cis-1,3-Dichloropropene 10061-01-5 a a
trans-1,3-Dichloropropene 10061-02-6 a a
1,2,3,4-Diepoxybutane 1464-53-5 a a
1,4-Difluorobenzene (1.S.) 540-36-3 a a
1,4-Dioxane 123-91-1 pp a
Epichlorohydrin 106-89-8 i a
Ethanol 64-17-5 i 3
Ethylbenzene 100-41-4 3 3
Fthylene nvid: 75-21-4 oD 3
“thyl metha-o 37.53 - 3
2-Hexanon= g o 2
2 Hydroxyp- ' TRy ‘
iodomethansa F4-38-4 3 3
[sobutyl alcon- 78-83-1 pp a
Malononitrile 109-77-3 pp i
Methacrylonitvils 126-98-7 pp A
Methylene chinride 75-09-2 a 3
Methyl iodide 74-88-4 a 3
Methyl methacrylate 80-62-6 a 3
4-Methyl-2-pentanone 108-10-1 pp 3
Pentachlaoroethane 76-01-7 i o]
2-Picoline 109-05-2 op a
Propargy! alcons! 107-19-7 DD a
B-Propiolactone 57-57-8 pp a
Propionitrile 167-12-0 pp a
n-Propylamine 107-10-8 a a
Pyridine 110-86-1 i a
Styrene 100-42-5 a a
1,1,1,2-Tetrachloroethane 630-20-6 a a
1,1,2,2-Tetrachloroethane 79-34-5 a a
Tetrachloroethene 127-18-4 a a
Toluene 108-88-3 a a
Toluene-dg (surr.) 2037-26-5 a a
1,1,1-Trichloroethane 71-55-6 a a
1,1,2-Trichloroethane 79-00-5 a a
Trichloroethene 79-01-6 a a
Trichlorofluoromethane 75-69-4 a a
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Appropriate Technique

Direct
fpalyte TAS No Pyrge-and-Trap [njectian
1,2,3-Trichloropropane 96-18-4 a a
Vinyl acetate 108-05-4 a a
Vinyl chloride 75-01-4 a a
Xylene (Total) 1330-20-7 a a
a Adequate response by this technique.

b Chemical Abstract Services Registry Number.

pp Poor purging efficiency resulting in high EQLs.
i Inappropriate technique for this analyte.

pc Poor chromatographic behavior.

surr Surrogate
[.S. Internal Standard
ND Not determined

1.2 Method 8240 can be wused to quantitate most wvolatile organic
compounds that hava boiling point: Ha‘ﬂq 200°C and that are insoluble or slightly

soluble in water. Volatile watzr 9lyhla compounds can He included in this
anzlytical tachnigus. Howevars. 7 he wov piublz compaunds vantitatiag
?‘units are apprarimatzly ter Times ~ighae baosuss of pase purging afficie
The method 15 also limited to compounds that =iuafe 3s sharp neaks from i
column packed witn graphitizad cavbon ightly -oated with 3 Carbowax. such
compounds include low molecular weight halogenated hydrocarbons, aromatics,
ketones, nitriltes. aceatates. acrylatas, =theys, and sulfides. See Table | for
a tist of compourds. retention rtimas. and theyr characterisiic ians that have

been evaluated on a purge-and-trap GC-MS system,

1.3 The estimated quantitation 1imit (EQL) of Method 8240 for an
individual compound is approximately 5 ug/kg (wet weight) for soil/sediment
samples, 0.5 mg/xg (wet weight) for wastes. and 5 pg/L for ground water (see
Table 2). EQLs will be proportionately higher for sample extracts and samplas
that require dilution or reduced sample size to avoid saturation of the detector.

1.4 This method is restricted to use by, or under the supervision of),
analysts experienced in the use of purge-and-trap systems and gas
chromatograph/mass spectrometers, and skilled in the interpretation of mass
spectra and their use as a quantitative tool.

1.5 To increase purging efficiencies of acrylonitrile and acrolein,
refer to Methods 5030 and 8030 for proper purge-and-trap conditions.
2.0 SUMMARY OF METHOD

2.1 The volatile compounds are introduced into the gas chromatograph by
the purge-and-trap method or by direct injection (in limited applications). The
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components are separated via the gas chromatograph and detected using a mass
spectrometer, which 1is used to provide both qualitative and quantitative
information, The chromatographic conditions, as well as typical mass
spectrometer operaling parameters, are given.

2.2 (fotne above samplz intooduction fechnigues are not applicable, a
portion of the samp's is dispersed 1n methanc! to Jissolve the volatile organic
constituents., A po-~tion of the methanolic solution is combined «ith organic-free
reagent water in a specially designed purging chamber. [t is then analyzed by
purge-and-trap GC/MS following the normal water method.

2.3 The purge-and-trap process - An inert gas is bubbled through the
solution at ambient temperature, and the volatile components are efficiently
transferred from the aqueous phase to the vapor phase. The vapor is swept
through a sorbent column where the volatile components are trapped. After
purging is completed, the sorbent column is heated and backflushed with inert gas
to desorb the components onto a gas chromatographic column. The gas

chromatographic column is heated to elute the components, which are detected with
a mass spectrometer.

3.0 INTERFERENCES

3.1 Interferences purged or coextracted from the samples will wvary
considerably from source to source. depending upon the particular sample or

extract being testad.  The analytical oysfem, howsvar, should bz ~hecked ‘o
ensure freedom Sram in*zcfoprancs: updac tperoges’ otin osond it omt . nL zealyzar
method blanx

3.7 Sampl2s can e IorTaninarea by hifrasion o7 Jolatila organics
(particularly metnylens2 rh]orldﬂ and f] scarbons) Lhrougn the septum seal into

the sample during shipment and storage. A trip blank. prepared from organic-free
reagent water and carried through the 3impling and handling prcotacol. can sarva
as 1 check on “uch centamination.

3.3 Cross contamination can occur whenever nigh-concentration and low-

concentration samples are analyzed sequentially. Whenever an unusually
concentrated sample 15 analyzed, it should be followed by the analysis of
organic-free reagent water to check for cross contamination. The purge-and-trap

system may reguire extensive bake-out and cleaning after 31 nhigh-concentration
sample.

3.4 The laboratory where volatile analysis 1is performed should be
completely free of solvents.

3.5 Impurities in the purge gas and from organic compounds out-gassing
from the plumbing ahead of the trap account for the majority of contamination
problems. The analytical system must be demonstrated to be free from
contamination under the conditions of the analysis by running calibration and
reagent blanks. The use of non-TFE plastic coating, non-TFE thread sealants, or
flow controllers with rubber components in the purging device should be avoided.
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4.0  APPARATUS AND MATERIALS

4.1 Microsyringes - 10 ul, 25 ub, 100 pl, 250 ul, 500 ut, and 1,000 wl.
These syringes should be 2quipped with a 20 gauge (0.006 in. [D) needle having

a Yength sufficiznt to 2xtend from tne sampla inl2t to within 1 ¢n of the glas.
frit in the purging Jeyvics Traomeediz tangtr o wili o depend gpon the dimension:
of the purging devics amp’ o =

4.2 Syringe valve - Two-way, with Luer ends (three =2ach). if applicable
to the purging device.

4.3 Syringe - 5 mlL, gas-tight with shutoff valve.
4.4 Balances - Analytical, 0.0001 g, and top-loading, 0.1 gq.

4.5 Glass scintillation vials - 20 mL, with screw caps and Teflon liners
or glass culture tubes with a screw cap and Teflon liner.

4.6 Volumetric flasks, Class A - 10 mL and 100 mL, with ground-glass
stoppers.

4.7 Vials - 2 mL. for GC autosampler
4.3 Spatula  Stainlics stee]

43 S S R

J, o e e - N a - . & s " i - - o p s o T R
RS 1o N o 1 W o 2 4 - Fo TSN O (R T, =2 & 4 . - LA AR Ve 7

1
purging chambar to within I . 3vzs the temperafurs cange »7 ardiant to 1007(

4. 11 Purge-and-trap device - The purge-and-frap device consists of thras

separate pisces of equipment: the sample purger. ‘he trap. ind the dezgrber
Several completa devicas are mmerciglly o available.

4.11.1 The recommended purging chamber is designed to accept

5 mL samples with a water column at Jleast 3 cm deep. The gaseous

headspace between the water column and the trap must have a total volume
of less than 15 mL. The purge gas must pass through the water column as
finely divided bubbles with a diameter of less than 3 mm at the origin.
The purge gas must be introduced no more than 5 mm from the base of the
water column. The sample purger, illustrated in Figure 1, meets these
design criteria. Alternate sample purge devices may be utilized, provided
equivalent performance is demonstrated.

4.11.2 The trap must be at least 25 cm long and have an inside
diameter of at least 0.105 in. Starting from the inlet, the trap should
contain the following amounts of adsorbents: 1/3 of 2,6-diphenylene oxide
polymer, 1/3 of silica gel, and 1/3 of coconut charcoal. It is
recommended that 1.0 cm of methyl silicone coated packing be inserted at
the inlet to extend the life of the trap (see Figure 2). If it is not
necessary to analyze for dichlorodifluoromethane or other fluorocarbons
of similar volatility, the charcoal can be eliminated and the polymer
increased to fill 2/3 of the trap. If only compounds boiling above 35°C
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are to be analyzed, both the silica gel and charcoal can be eliminated
and the polymer increased to fill the entire trap. Before initial use,
the trap should be conditioned overnight at 180°C by backflushing with an
inert gas flow of at least 20 mL/min. Vent the trap effluent to the room,
not to the analytical column. Priaor to daily use, the trap should be
conditioned for 10 minutes at 180°C with backflushing. Tha trap may be
vented to the analytical column during 4aily conditioning. However. the
column must be vun through the temperature program prior to analysis of
samples.

4.11.3 The desorber should be capable of rapidly heating the
trap to 180°C for desorption. The polymer section of the trap should not
be heated higher than 180°C, and the remaining sections should not exceed
220°C during bake out mode. The desorber design illustrated in Figure 2
meets these criteria.

4.11.4 The purge-and-trap device may be assembled as a separate
unit or may be coupled to a gas chromatograph, as shown in Figures 3
and 4.

4.11.5 Trap Packing Materials

4.11.5.1 2,6-Diphenylene oxide polymer - 60/80 mesh,
chromatographic grade (Tenax GC or equivalent).

4.11.5.2 Mathy! silicone  packing - OV-» 3%
Th-amosors o 0 80 nasn gy zouivilant

I N N Silics gel 35:90 mesh. Davsiton. grads 13 or

equivalent.

4.11.5.4 Coconut charcoal - Prepare from Barnebey Cheney.

CA-580-26, 1ot =M-2649. by crushing through 26 mesh screen (or
equiva‘ent).

4.12 Gas chromatograph/mass spectrometer system

4.12.1 Gas chromatograph - An analytical system complete with
a temperature programmable gas chromatograph and all required accessories
including syringes, analytical columns, and gases.

4.12.2 Column - 6 ft x 0.1 in. ID glass, packed with 1% SP-1000
on Carbopack-B (60/80 mesh) or equivalent.

4.12.3 Mass spectrometer - Capable of scanning from 35-260 amu
every 3 seconds or less, using 70 volts (nominal) electron energy in the
electron 1mpact mode and producing a mass spectrum that meets all the
criteria in Table 3 when 50 ng of 4- bromof1uorobenzene (BFB) are injected
through the gas chromatograph inlet.

4.12.4 GC/MS interface - Any GC-to-MS interface that giVes
acceptable calibration points at 50 ng or less per injection for each of
the analytes and achieves all acceptable performance criteria (see
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Table 3) may be used. GC-to-MS interfaces constructed entirely of glass
or of glass-lined materials are recommended. Glass can be deactivated by
silanizing with dichlorodimethylsilane.

4.12.5 Data system - A computer system that allows the
continuous acquisition and storage on machine readable media of all mass
spectra obtained throughout the duration of the chromatographic program
must be interfaced to the mass spectrometer. The computer must have
saftware that allows searching any GC/MS data file for ions of a specified
mass and plotting such ion abundances versus time or scan number. This
type of plot is defined as an Extracted fon Current Profile (EICP).
Software must also be available that allows integrating the abundances in
any EICP between specified time or scan number limits. The most recent
version of the EPA/NIST Mass Spectral Library should also be available.

5.0  REAGENTS

5.1 Reagent grade chemicals shall be wused in all tests. Unless
otherwise indicated, it is intended that all reagents shall conform to the
specifications of the Committee on Analytical Reagents of the American Chemical
Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity
to permit its use without lessening the accuracy of the determination.

5.7 Orgaric-7frza 2308207 wat2s - 337 «~aforancas o water in this mevhod
refer to ovgant. - 120 2ags vrta, oz o d=Torad in Chaptes Onz.

5.3 STOCK 3014LinnNs - STGCK 530 uTions may 0e prepared from pure standavd
materials or purchased as certified solutions. Prepare stock standard solutions
in methanol, using assayed liquids or gases, as apprcpriate.

5.3.1 Place about 9.8 mL of methano! in a 10 =l tared ground-glass-
stoppered volumetric flask. Allow the flask to stand, unstopperad. for
about 10 minutes or until all alcohol wetted surfaces have dried. Weigh
the flask to the nearest 0.000] g.

5.3.2 Add the assayed raferencs matarial, as described below.

5.3.2.1 Liquids - Using a 100 pul syringe, immediately add
two or more drops of assayed reference material to the flask; then
reweigh. The liquid must fall directly into the alcohol without
contacting the neck of the flask.

5.3.2.2 Gases - To prepare standards for any compounds
that boi]l below  30°C (e.qg. bromomethane, chloroethane,
chloromethane, or vinyl chloride), fill a 5 mL valved gas-tight
syringe with the reference standard to the 5.0 mL mark. Lower the
needle to 5 mm above the methanol meniscus. Slowly introduce the
reference standard above the surface of the liquid. The heavy gas
will rapidly dissolve in the methanol. Standards may also be
prepared by using a lecture bottle equipped with a Hamilton Lecture
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Bottle Septum (#86600). Attach Teflon tubing to the side-arm relief
valve and direct a gentle stream of gas into the methanol meniscus.

5.3.3 Reweigh, dilute to volume, stopper, and then mix by inverting
the flask several times. Calculate the concentration in miliigrams per
liter (mg/L) from the net gain in weight. When compound purity is assayed
to be 96% or greater, the weight may be used without correction to
calculate the concentration of the stock standard. Commercially prepared
stock standards may be used at any concentration if they are certified by
the manufacturer or by an independent source.

5.3.4 Transfer the stock standard solution into a Teflon sealed
screw cap bottle. Store, with minimal headspace, at -10°C to -20°C and
protect from light.

5.3.5 Prepare fresh stock standards for gases weekly or sooner if
comparison with check standards indicates a problem. Reactive compounds
such as 2-chloroethyl vinyl ether and styrene may need to be prepared more
frequently. A1l other standards must be replaced after six months. Both
gas and liquid standards must be monitored closely by comparison to the
initial calibration curve and by comparison to QC check standards. It may
be necessary to replace the standards more frequently if either check
exceeds a 20% drift.

5.3.6 Optionally. calibration using a certified gaseous mixture can
be accomplished daily utilizing commercially available gaseous anaiyte
mixture of bromomethans. chloromethane. chloroethane, vinyl chloride,
dichlorodifluoromethane and trichlovrofluoromethane 1in nitrogen. These
mixtures of documented gquality are stable for as long as six manths
without refrigeration. (VOA-CYL I, RESTEK Corporation, Cat. #20194 or
equivalent).

5.4 Secondary dilution standards - Using stock standard solutions,
prepare in methanol, secondary dilution standards containing the compounds of
interest, either singly or mixed together. Secondary dilution standards must be
stored with minimal headspace and should be checked frequently for signs of
degradation or evaporation, especially Just prior to preparing calibration
standards from them.

5.5 Surrogate standards - The surrogates recommended are toluene-dg,
4-bromofluorobenzene, and 1,2-dichloroethane-d,. Other compounds may be used
as surrogates, depending upon the analysis requirements. A stock surrogate
solution in methanol should be prepared as described in Sec. 5.3, and a surrogate
standard spiking solution should be prepared from the stock at a concentration
of 250 pg/10 mL in methanol. Each water sample undergoing GC/MS analysis must
be spiked with 10 ul of the surrogate spiking solution prior to analysis.

5.6 Internal standards - The recommended internal standards are
bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-d;. Other compounds
may be used as internal standards as long as they have retention times similar
to the compounds being detected by GC/MS. Prepare internal standard stock and
secondary dilution standards in methanol using the procedures described in Secs.
5.3 and 5.4. It is recommended that the secondary dilution standard should be
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prepared at a concentration of 25 mg/L of each internal standard compound.
Addition of 10 L of this standard to 5.0 mL of sample or calibration standard
would be the equivalent of 50 png/L.

Sl 4-Bromoflyorahenzanas (BF3Y ctandars 2 standavd solufion Zontaining
25 ng ul 5¥f BFS in mathann? sbeuld o2 preparsd

5.8 Calibration standards - Calibration standards at a minimum of five
concentrations should be prepared from the secondary dilution of stock standards
(see Secs. 5.3 and 5.4). Prepare these solutions in organic-free reagent water.
One of the concentrations should be at a concentration near, but above, the
method detection limit. The remaining concentrations should correspond to the
expected range of concentrations found in real samples but should not exceed the
working range of the GC/MS system. Each standard should contain each analyte for
detection by this method. It is EPA’s intent that all target analytes for a
particular analysis be included in the calibration standard(s). However, these
target analytes may not include the entire List of Analytes (Sec. 1.1) for which
the method has been demonstrated. However, the laboratory shall not report a
quantitative result for a target analyte that was not included in the calibration
standard(s). Calibration standards must be prepared daily.

5.9 Matrix spiking standards - Matrix spiking standards should be
prepared from volatile organic compounds which will be representative of the
compounds being investigated. The suggested compounds are 1l.l-dichloroethene,

trichloroethene. chlovobanzens. ftnluene, and henzene.  The standard should be
prepared in meinana! Wi ansn SanpagrYa Avesisnt 37T oncantration of
250 ug 100 =i

510 Great cave st oo maean iintarn ne ntegrity of alil standard

solutions. [t is recommendsed that all standards in methanol be stored at -10°C
to -20°C in screw cap ambeyr bottles with Teflon liners.

5.11 Methanol. CHOH. et cide qua'it, or equivalzsnt. Store apart from
other solvents.

5.12 Reagent Tetraglyme - Reagent tetraglyme 15 defined as tetraglyme in
which interference 1s not observed at the method detection limit of compounds of
interast,

5.12.1 Tetraglyme (tetraethylene glycol dimethyl ether, Aldrich
$17, 240-5 or equivalent), (g H,405. Purify by treatment at reduced pressure
in a rotary evaporator. The tetraglyme should have a peroxide content of
less than 5 ppm as indicated by &M Quant Test Strips (available from
Scientific Products Co., Catalog No. P1126-8 or equivalent).

CAUTION: Glycol ethers are suspected carcinogens. All solvent
handling should be done in a hood while using proper
protective equipment to minimize exposure to liquid and
vapor.,

Peroxides may be removed by passing the tetraglyme through a column
of activated alumina. The tetraglyme is placed in a round bottom flask
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equipped with a standard taper joint, and the flask is affixed to a rotary
evaporator. The flask is immersed in a water bath at 90-100°C and a vacuum
is maintained at < 10 mm Hg for at least two hours using a two stage
mechanical pump. The vacuum system is eguinped with an all glass trap,
which is maintained in a dry ice/methanol bath. Cool the tetraglyme to
ambient temperature and add 100 mg/L of Z.6-di-tert-butyl-4-methyl-phenao’
to prevent peroxide formation. Store tha tetraglyme in a tightly sealad
screw cap bottla in ar 3rea that is rnot contaminated by solvent vapors.

5.12.2 In order to demonstrate that all interfering volatiles
have been removed from the tetraglyme, an organic-free reagent
water/tetraglyme blank must be analyzed.

5.13 Polyethylene glycol, H(OCH,CH,) OH. Free of interferences at the
detection 1imit of the analytes.

6.0  SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the introductory material to this chapter, Organic Analytes,
Sec. 4.1.

7.0  PROCEDURE

Samples may be introduced into tha 07 by 2ith
and-trap procedurass. Whichevz- jrocedirs 5 u-=d. Tne inst

sample introduciion wust he pa-sormed b, vhe 3ame poocaduiez,

(D
ny
5 (D
)
4D
)

Regardless of which sampi=2 introduction procedure is empioyed, establish
GC/MS operating conditions using the following recommendations as guidance.

Recommended GC/MS operating conditions:

Electron energy: 70 volts (nominal).

Mass range: 35-260 amu.

Scan time: To give 5 scans/peak, but not to
exceed 1 sec/scan.

Initial column temperature: 45°C.

Initial column holding time: 3 minutes.

Column temperature program: 8°C/minute.

Final column temperature: 220°C.

Final column holding time: 15 minutes.

Injector temperature: 200-225°C.

Source temperature: According to manufacturer’s
specifications.

Transfer line temperature: 250-300°C.

Carrier gas: Hydrogen at 50 cm/sec or helium at 30
cm/sec.

7.1 Direct injection - In very limited applications (e.g. aqueous

process wastes), direct injection of the sample into the GC/MS system with a 10
pl syringe may be appropriate. One such application is for verification of the
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alcohol content of an aqueous sample prior to determining if the sample is
ignitable (Methods 1010 or 1020). In this case, it is suggested that direct
injection be used. The detection limit is very high (approximately 10,000 nug/L);
therefore, it is only permitted when concentrations in excess of 10,000 ug/L are
expected or for water soluble compounds that do not purge. The system must be
calibrated by direct injection using the procadures described in Sec. 7.2.. put
bypassing the purge-and-trap devica.

7.2 Initial calibration for purge-and-trap procedure

7.2.1 Establish the GC/MS operating conditions, using the
recommendations in Sec. 7.0 as guidance.

7.2.2 Each GC/MS system must be hardware tuned to meet the criteria
in Table 3 for a 50 ng injection or purging of 4-bromofluorobenzene (2 ul
injection of the BFB standard). Analyses must not begin until these
criteria are met.

7.2.3 Assemble a purge-and-trap device that meets the specification
in Sec. 4.11. Condition the trap overnight at 180°C in the purge mode
with an inert gas flow of at least 20 mL/min. Prior to use, condition the
trap daily for 10 min while backflushing at 180°C with the column at 220°C.

7.2.4 Connect the purge-and-trap device to a gas chromatograph.

7.2.5 Prepavre  the final  solutions  containing  the required
concentvrations of calibration standards. including surrngats standards.
directly in the purging device {uze freshly prepared stock solutions when
preparing tha calibration standards for the initial calibration.) Add

5.0 mL of organic-free reagent water to the purging device. The organic-
free reagent water is added to the purging device using a 5 mL glass
syringe fitted with a 15 cm, 20 gauge needle. The needle is inserted
through the sample inlet shown in Figure 1. The internal diameter of the
14 gauge needle that forms the sample inlet will permit insertion of the
20 gauge needle. Next, using a 10 gl or 25 plL microsyringe equipped with
a long needle (Sec. 4.1), take a volume of the secondary dilution solution
containing appropriate concentrations of the calibration standards (Sec.
5.6). Add the aliquot of calibration solution directly to the organic-
free reagent water in the purging device by inserting the needle through
the sample inlet. When discharging the contents of the microsyringe, be
sure that the end of the syringe needle is well beneath the surface of the
organic-free reagent water. Similarly, add 10 pL of the internal standard
solution (Sec. 5.4). Close the 2 way syringe valve at the sample inlet.

7.2.6 Carry out the purge-and-trap analysis procedure as described
in Sec. 7.4.1.

7.2.7 Tabulate the area response of the characteristic ions (see
Table 1) against concentration for each compound and each internal
standard. Calculate response factors (RF) for each compound relative to
one of the internal standards. The internal standard selected for the
calculation of the RF for a compound should be the internal standard that
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has a retention time closest to the compound being measured (Sec. 7.5.2).
The RF is calculated as follows:

RE = (AC.)/ (AL
where:

A, = Area o7 rtpa characteristic ian for the compound being
measured.

A = Area of the characteristic ion for the specific internal
standard.

Cis = Concentration of the specific internal standard.

C. = Concentration of the compound being measured.

7.2.8 The average RF must be calculated for each compound using the
5 RF values calculated for each compound from the initial (5-point)
calibration curve. A system performance check should be made before this
calibration curve is used. Five compounds (the System Performance Check
Compounds, or SPCCs) are checked for a minimum average relative response
factor. These compounds are chloromethane, 1,1-dichloroethane, bromoform,
1,1,2,2-tetrachloroethane, and chlorobenzene. The minimum acceptable
average RF for these compounds should be 0.300 (>0.10 for bromoform).
These compounds typically have RFs of 0.4-0.6 and are used to check
compound instability and to check for degradation caused by contaminated
Jines or active sites in the system. Examples of these occurrences are:

7.2.8.1 hlnromeihiane Thiz compound 15 fhe most ‘ikeiy
compound 1o be j::7 if th2 purge flow is too fast.
1.2.8.¢ Bromoform - Tnis compound is one of the compounds

most likely to be purged very poorly if the purge flow is too slow.
Cold spots and/or active sites in the transfer lines may adversely
affect response. Response of the quantitation ion (m/z 173) is
directly affected by the ftuning of BFB at ions m/z 174/176.
Increasing the m/z 174/176 relative to m/z 95 ratio may improve
bromoform response.

7.2.8.3 Tetrachloroethane and 1,l-dichloroethane - These
compounds are degraded by contaminated transfer lines in purge-and-
trap systems and/or active sites in trapping materials.

7.2.9 Using the RFs from the initial calibration, calculate and
record the percent relative standard deviation (%RSD) for all compounds.
The percent RSD is calculated as follows:

SD
%RSD = ——— x 100
F
where:
RSD = relative standard deviation.
RF = mean of 5 initial RFs for a compound.
SD = standard deviation of average RFs for a compound.
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o

<F = RF for 23¢h o7 “r= 3 -3 noration levels
N = Number of RF values (i.e.. 5)

The percent relative standard deviation should be less than 15% for
each compound. However, the %RSD for each individual Calibration Check
Compound (CCC) must be less than 30%. Late-eluting compounds usually have
much better agreement. The CCCs are:

1,1-Dichloroethene,
Chioroform,
1,2-Dichloropropane,
Toluene,
Ethylbenzene, and
Vinyl chloride.

7.2.9.1 If a %RSD great=y than 30 percent is measured for
any CCC, then corrective action to 2liminaft=2 a system leak and/or
column reactive {723 ig yraquirad "= 90e roottempting calibration.
Pz - 1% o =i
then ihz o2 3 3 SZSpLTAE Tal s : A T2 Tonstant ove f
calibration range. and “he j/2r3gs S+ 7 - c=nT 5= faclor May oe usad
for quantitaticn {Sec. 7.5.2.2).
7.2.10 ] it the “RED 0= an, campound is greater than 15%.
construct calibration curvas ©oarsy o ratio (A/A,) versus
concentration using first or nign=- _rd=r r=irassion fit of the five

calibration points. The analyst shouid selact the regression ovder
which introduces the least calibration error into the guantitation

(Sec. 7.5.2.4). The use of calikration curves is a recommended
alternative to average respons= fa‘or Zalibration, and a useful
diagnostic of standard preparat’n i rracy and absorption activity

in the chromatographic system.

7.2.11 These curves are verified each shift by purging a
performance standard. Recalibration is required only if calibration and
on-going performance criteria cannot be met.

7.3 Daily GC/MS calibration

7.3.1 Prior to the analysis of samples, inject or purge 50 ng of the
4-bromofluorobenzene standard. The resultant mass spectra for the BFB
must meet all of the criteria given in Table 3 before sample analysis
begins. These criteria must be demonstrated each 12 hour shift.
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7.3.2 The initial calibration curve (Sec. 7.2) for each compound of
interest must be checked and verified once every 12 hours of analysis
time. This is accomplished by analyzing a calibration standard that is
at a concentration near the midpoint concentiation fov thz wuiing range

of the GC/MS and checkina the SPCC Sac 7.3 3 5~ (40 (S=: 7 2 4
7.3.3 Systan Partovmancs Check Compaunds (SPLCs) Azt
pertaormance check must Se made z23ich 12 hours. If the SPCC <ritzeia are

met, a comparison of relative respaonse factors is made for all compounds.
This is the same check that is applied during the initial calibration.
[f the minimum relative response factors are not met, the system must be
evaluated, and corrective action must be taken before sample analysis
begins. The minimum relative response factor for volatile SPCCs is 0.300
(>0.10 for Bromoform). Some possible problems are standard mixture
degradation, injection port inlet contamination, contamination at the
front end of the analytical column, and active sites in the column or
chromatographic system.

7.3.4 Calibration Check Compounds (CCCs): After the system
performance check is met, CCCs listed in Sec. 7.2.9 are used to check the
validity of the initial calibration.

Calculate the percent drift using the following equation:

C, - C.
% Orift = -2 100
whzvz.
¢, = Calibration Check Compound standard concentration.
(. = Measured concentration using selected quantitation method.

if the percent difference for 2ach CCC is less than 20%. the initia:
calibration is assumed to be valid. If the criterion is not met (> 20%
drift), for any one CCC, corrective action must be taken. Problems
similar to those listed under SPCCs could affect this criterion. If no
source of the problem can be determined after corrective action has been
taken, a new five point calibration MUST be generated. This criterion
MUST be met before quantitative sample analysis begins. If the CCCs are
not required analytes by the permit, then all required analytes must meet
the 20% drift criterion.

7.3.5 The internal standard responses and retention times in the
check calibration standard must be evaluated immediately after or during
data acquisition. If the retention time for any internal standard changes
by more than 30 seconds from the last calibration check (12 hours), the
chromatographic system must be inspected for malfunctions and corrections
must be made, as required. If the EICP area for any of the internal
standards changes by a factor of two (- 50% to + 100%) from the last daily
calibration check standard, the mass spectrometer must be inspected for
mal functions and corrections must be made, as appropriate. When
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corrections are made, reanalysis of samples analyzed while the system was
malfunctioning is necessary.

7.4 GC/MS analysis
7.4.1 Water samples

7.4.1.1 Screening of the sample prior to purge-and-trap
analysis will provide guidance on whether sample dilution 1is
necessary and will prevent contamination of the purge-and-trap
system. Two screening techniques that can be used are: the
headspace sampler (Method 3810) using a gas chromatograph (GC)
equipped with a photo ionization detector (PID) in series with an
electrolytic conductivity detector (HECD); and extraction of the
sample with hexadecane and analysis of the extract on a GC with a
FID and/or an ECD (Method 3820).

7.4.1.2 A1l samples and standard solutions must be allowed
to warm to ambient temperature before analysis.

7.4.1.3 Set up the GC/MS system as outlined in Sec. 7.2.1.

7.4.1.4 BFB tuning criteria and daily GC/MS calibration
criteria must be met (Sec. 7.3) before analyzing samples.

7.4.1.5 Adjust the purge gas (helijum) flow rate to 25-
40 mlL/min an the surge-and-trap device. Optimize the flow rate in
provide the best responsz2 for chloromethane and bromofaorm. if these
compounds are analytes. Excessive flow rate reduces <hloromethane
response, whereas insufficient flow reduces bromoform rasponse (see

Sec. 7.2.8).

7.4.1.6 Remove the plunger from a S mL syringe and attach
a closed syringe valve. Open the sample or standard bottle, which
has been allowed to come to ambient temperature, and carefully pouvr
the sample into the syringe barrel to just short of overflowing.
Replace the syringe plunger and compress the sample. Open the
syringe valve and vent any residual air while adjusting the sample
volume to 5.0 mL. This process of taking an aliquot destroys the
validity of the liquid sample for future analysis; therefore, if
there is only one VOA vial, the analyst should fill a second syringe
at this time to protect against possible loss of sample integrity.
This second sample is maintained only until such time when the
analyst has determined that the first sample has been analyzed
properly. Filling one 20 mL syringe would allow the use of only one
syringe. If a second analysis is needed from a syringe, it must be
analyzed within 24 hours. Care must be taken to prevent air from

leaking into the syringe.

7.4.1.7 The following procedure 1is appropriate for
diluting purgeable samples. A}l steps must be performed without
delays until the diluted sample is in a gas tight syringe.
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7.4.1.7.1 Dilutions may be made in volumetric flasks
(10 to 100 mL). Select the volumetric flask that will allow
for the necessary dilution. Intermediate dilutions may be
necessary for extremely large dilutions.

L I 4 Calcuiate the approximate volume 2f ~rganic
e reagent waftar to b

Tre o added to the volumety o flask
selected and add slightly less than this quantity of organic-
free reagent water to the flask.

7.4.1.7.3 Inject the proper aliquot of samples from
the syringe prepared in Sec. 7.4.1.6 into the flask.
Aliquots of less than 1 mL are not recommended. Dilute the
sample to the mark with organic-free reagent water. Cap the
flask, invert, and shake three times. Repeat above procedure
for additional dilutions.

7.4.1.7.4 Fill a 5 mL syringe with the diluted sample
as in Sec. 7.4.1.6.

7.4.1.8 Add 10.0 ul of surrogate spiking solution (Sec.
5.5) and 10 ulL of internal standard spiking solution (Sec. 5.6)
through the valve bore of the syringe; then close the valve. The
surrogate and internal standards may be mixed and added as a single
spiking solution. The addition of 10 gl of the surrogate spiking

solution to 5 mb of sampla 15 =2quivalent to a concanirati- of
50 aqg/l of =2a7h < ryogats standard)
7oA 13 Attach the syringe-3yrings 4alvs assembiy

L ] L3 ine
syringe valve on the purging device. Open the syringsa valves and
inject the sample into the purging chamber.

7.4.1.10 Close both wvalves and purge tne sample f19r
11.0 - 0.1 minutes at ambient temperature.

7.4.1.11 At the conclusion of the purge time, attach the
trap to the chromatograph, adjust the device to the desorb mode, and
begin the gas chromatographic temperature program and GC/MS data
acquisition. Concurrently, introduce the trapped materials to the
gas chromatographic column by rapidly heating the trap to 180°C
while backflushing the trap with inert gas between 20 and 60 mlL/min
for 4 minutes. If this rapid heating requirement cannot be met, the
gas chromatographic column must be used as a secondary trap by
cooling it to 30°C (or subambient, if problems persist) instead of
the recommended initial program temperature of 45°C.

7.4.1.12 While the trap is being desorbed into the gas
chromatograph, empty the purging chamber. Wash the chamber with a
minimum of two 5 mL flushes of organic-free reagent water (or
methanol followed by organic-free reagent water) to avoid carryover
of pollutant compounds into subsequent analyses.
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7.4.1.13 After desorbing the sample for 4 minutes,
recondition the trap by returning the purge-and-trap device to the
purge mode. Wait 15 seconds; then close the syringe valve on the
purging device to pegin gas flow through the trap. The trap
temperature should be maintained at 180°C. Trap temperatures up to
220°C may be amployzd; however. the higher temperature will shorten
the useful 1ife of the trap. After approximately 7 minutes, turn
off the trap heater and open the syringe valve to stop the gas flow
through the trap. When cool, the trap is ready for the next sample.

7.4.1.14 If the initial analysis of a sample or a dilution
of the sample has a concentration of analytes that exceeds the
initial calibration range, the sample must be reanalyzed at a higher
dilution. Secondary ion quantitation is allowed only when there are
sample interferences with the primary ion. When a sample is
analyzed that has saturated ions from a compound, this analysis must
be followed by a blank organic-free reagent water analysis. If the
blank analysis is not free of interferences, the system must be
decontaminated. Sample analysis may not resume until a blank can
be analyzed that is free of interferences.

7.4.1.15 For matrix spike analysis, add 10 ubl of the matrix
spike solution (Sec. 5.9) to the 5 mL of sample to be purged.
Disregarding any dilutions. this is esquivalent to a concentration
of 50 Lg/L of 2ach matrix spike standard.

I MG oogdiation: shauld kesp “he  Czsponse 31 Tn2
vajor constibuents {praviously saturatad peiak:s) "= The uppev n3l1f
of the linear range of the curve. Procesd to Secs. 7.5.1 and 7.5.2
for qualitative and quantitative analysis.

7.3.2 Water miscable liquids

7.4.2.1 Water miscible 1iquids are anaiyzed as wafer
samples after first diluting them at least 50 fold with organic-free
reagent water.

7.4.2.2 Initial and serial dilutions can be prepared by
pipetting 2 mL of the sample to a 100 mL volumetric flask and
diluting to volume with organic-free reagent water. Transfer

immediately to a 5 mL gas tight syringe.

7.4.2.3 Alternatively, prepare dilutions directly in a 5
mL syringe filled with organic-free reagent water by adding at least
20 upbl, but not more than 100 ul of liquid sample. The sample is
ready for addition of internal and surrogate standards.

7.4.3 Sediment/soil and waste samples - It is highly recommended
that all samples of this type be screened prior to the purge-and-trap
GC/MS analysis. The headspace method (Method 3810) or the hexadecane
extraction and screening method (Method 3820) may be used for this
purpose. These samples may contain percent quantities of purgeable
organics that will contaminate the purge-and-trap system, and require
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extensive cleanup and instrument downtime. Use the screening data to
determine whether to use the low-concentration method (0.005-1 mg/kg) or
the high-concentration method (> 1 mg/kg).

7.4.3.1 Low-concentration method - This 13 designed for
samples containing individual purgeable compounds of < 1 mg/kg. [t
is Timited to sadiment/soil samples and waste that is of a :'mi 3¢
consistency (granular and porous). The low-concentration method is
based on purging a heated sediment/soil sample mixed with organic-
free reagent water containing the surrogate and internal standards.
Analyze all reagent blanks and standards under the same conditions
as the samples. See Figure 5 for an illustration of a low soils
impinger.

7.4.3.1.1 Use a 5 g sample if the expected
concentration is < 0.1 mg/kg or a 1 g sample for expected
concentrations between 0.1 and 1 mg/kg.

7.4.3.1.2 The GC/MS system should be set up as in
Secs. 7.4.1.2-7.4.1.4. This should be done prior to the
preparation of the sample to avoid loss of volatiles from
standards and samples. A heated purge calibration curve must
be prepared and used for the quantitation of all samples
analyzed with the Jlow-concentration method. Follow the
initial and daily calibration instructions. except for the
addition of 3 40°C purge temperature.

704 3003 RETOVE tre 2TUNGeY Trom a5 ML L 27 iocK Tyb2
syringe equipped with 3 syringe valve ana 117 unti]
overflowing with organic-free reagent water. Replace the

plunger and compress the water to vent trapped air. Adjust
the volume to 5.0 mL. Add 10 gl each of surrogate spiking
solution (Sec. 5.5} and internal standard solution (Sec. 5.6)
to the syringe through the valve. (Surrogate spiking
solution and internal standard solutior may be mixed
together.) The addition of 10 ul of the surrogate spiking
solution to 5 g of sediment/soil is equivalent to 50 pg/kg of
each surrogate standard.

7.4.3.1.4 The sample (for volatile organics) consists
of the entire contents of the sample container. Do not
discard any supernatant liquids. Mix the contents of the
sample container with a narrow metal spatula. Weigh the
amount determined in Sec. 7.4.3.1.1 into a tared purge
device. Note and record the actual weight to the nearest 0.1

g.

7.4.3.1.5 Determine the percent dry weight of the
soil/sediment sample. This includes waste samples that are
amenable to percent dry weight determination. Other wastes
should be reported on a wet-weight basis.
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7.4.3.1.5.1 Immediately after weighing the sample
for exiraction, weigh 5-10 g of the sample into a tared
crucible. Determine the % dry weight of the sample by
drying overnight at 105°C. Allow to cool in a
desiccator before re-weighing. Concentrations of
individual analytes are reported relative to the dry
weight of sample.

WARNING: The drying oven should be contained
in a hood or vented. Significant
laboratory contamination may result
from a heavily contaminated hazardous
waste sample.

% dry weight = g _of dry sample x 100
g of sample

7.4.3.1.6 Add the spiked water to the purge device,
which contains the weighed amount of sample, and connect the
device to the purge-and-trap system.

NOTE: Prior to the attachment of the purge device, the
procedures in Secs. 7.4.3.1.4 and 7.4.3.1.6 must
be performed rapidly and without interruption to
avoid Joss of wvolatile organics. These steps
=it ba gerformed in a3 1aboraters free of solvent
Tran

740300 Hdeat the samplz2 to 40°C - 1" and purge the

sample for 11.0 + 0.1 minute.

7.4.3.1.8 Proceed with the analysis as outlined in
Secs. 7.4.1.11-7.4.1.16. Use 5 mL of the same organic-free
reagent water as in the reagent blank. If saturated peaks
occurred or would occur if a 1 g sampie were analyzed, the
high-concentration method must be followed.

7.4.3.1.9 For low-concentration sediment/soils add
16 pl of the matrix spike solution (Sec. 5.9) to the 5 mL of
organic-free reagent water (Sec. 7.4.3.1.3). The
concentration for a 5 g sample would be equivalent to 50
ug/kg of each matrix spike standard.

7.4.3.2 High-concentration method - The method is based on

extracting the sediment/soil with methanol. A waste sample is
either extracted or diluted, depending on its solubility in
methanol . Wastes (i.e. petroleum and coke wastes) that are

insoluble in methanol are diluted with reagent tetraglyme or
possibly polyethylene glycol (PEG). An aliquot of the extract is
added to organic-free reagent water containing internal standards.
This is purged at ambient temperature. Al]l samples with an expected
concentration of > 1.0 mg/kg should be analyzed by this method.
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7.4.3.2.1 The sample (for volatile organics) consists

of the entire contents of the sample container. Do not
discard any supernatant liquids. Mix the contents of the
sample container with a narrow metal spatula. For

sediment/soil and solid wastes that are insoluble in
methanol, weigh 4 g (wet weight) of sample into 3 tared 20 mL
vial. Use a top loading balance. Note and record the actual
weight tc 9.1 gram and determine the percent dry weight of
the sample using the procedure in Sec. 7.4.3.1.5. For waste
that is soluble in methanol, tetraglyme, or PEG, weigh 1l g
(wet weight) into a tared scintillation vial or culture tube
or a 10 mL volumetric flask. (If a vial or tube is used, it
must be calibrated prior to use. Pipet 10.0 mL of solvent
into the vial and mark the bottom of the meniscus. Discard
this solvent.)

7.4.3.2.2 Quickly add 9.0 mL of appropriate solvent;
then add 1.0 mL of the surrogate spiking solution to the
vial. Cap and shake for 2 minutes.

NOTE: Secs. 7.4.3.2.1 and 7.4.3.2.2 must be performed
rapidly and without interruption to avoid loss of
volatile organics. These steps must be performed
in a laboratory free from solvent fumes,

7.4.3.2.3 Pipet approximately 1 mL of the extract to

a GC vial for storage. using 3 disposable pipet. The
remainder ma s ba disposad of . Transfer approxomately 1 mbL of
appropriat= colvsnt a3 separate GC vial for dse as the

method plan« 7o each set of samples. These extracts may be
stored at 4 in the dark, prior to analysis. The addition
of a 100 wulL aliquot of each of these extracts in Sec.
7.4.3.2.6 will give a concentration equivalent to 6,200 xg/kg
of each surrogate standard.

7.4.3.2.4 The GC/MS system should be set up as in
Secs. 7.4.1.2-7.4.1.4. This should be done prior to the
addition of the solvent extract to organic-free reagent
water.

7.4.3.2.5 Table 4 can be used to determine the volume
of solvent extract to add to the 5 mL of organic-free reagent
water for analysis. If a screening procedure was followed
(Method 3810 or 3820), use the estimated concentration to
determine the appropriate volume. Otherwise, estimate the
concentration range of the sample from the Tow-concentration
analysis to determine the appropriate volume. If the sample
was submitted as a high-concentration sample, start with
100 pL. A1l dilutions must keep the response of the major
constituents (previously saturated peaks) in the upper half
of the linear range of the curve.
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5

7.4.3.2.6 Remove the plunger from a 5.0 mL Luerlock
type syringe equipped with a syringe valve and fill until
overflowing with organic-free reagent water. Replace the
plunger and compress the watzr tc vent trapped air. Adjust
he volume 12 4 3 9l Pul’ the olunger back to 5.0 mL to
Tiow volame for the addinis of the sample extract and of
tardaras Add 0 ol of rntzrnal stardard solution Also
dd tne volume of soivent extract determined in Sec.
7.4.3.2.5 and a volume of extraction or dissolution solvent
to total 100 ul (excluding methanol in standards).

7.4.3.2.7 Attach the syringe-syringe valve assembly o
the syringe valve on the purging device. Open the syringe
valve and inject the organic-free reagent water/methanol
sample into the purging chamber.

7.4.3.2.8 Proceed with the analysis as outlined in
Sec. 7.4.1.11-7.4.1.16. Analyze all reagent blanks on the
same instrument as that use for the samples. The standards
and blanks should also contain 100 ulL of solvent to simulate
the sample conditions.

7.4.3.2.9 For a matrix spike in the high-concentration
sediment/soil samples, add 8.0 mL of methanol, 1.0 mL of

surrogate spike solution {(Se-. 5.5). and 1.0 mL of matrix
spike soiution fSzc 5.9% as ‘nSer T332 20 This results

3 2,200 Lo ' oike =Tandard
hz- addsg - O a5 00 L a”iqu:‘ a7 Lhi
zxlract B TR i 2257 ~al2: TOY puyglag o las
per Sec. 437255

Data interpretation
7.5.1 Qualitative analysis

7.5.1.1 The qualitative identification of compounds
determined by this method 1is based on retention time, and on
comparison of the sample mass spectrum. after background correction,
with characteristic ions in a reference mass spectrum. The
reference mass spectrum must be generated by the Taboratory using
the conditions of this method. The characteristic ions from the
reference mass spectrum are defined to be the three ions of greatest
retative intensity, or any ions over 30% relative intensity if less
than three such ions occur in the reference spectrum. Compounds
should be identified as present when the criteria below are met.

7.5.1.1.1 The intensities of the characteristic ions
of a compound maximize in the same scan or within one scan of
each other. Selection of a peak by a data system target
compound search routine where the search is based on the
presence of a target chromatographic peak containing ions
specific for the target compound at a compound-specific
retention time will be accepted as meeting this criterion.
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7.5.1.1.2 The RRT of the sample component is within
+ 0.06 RRT units of the RRT of the standard component.

7.5.1.1.3 The relative intensities of the
characteristic ions agree within 30% of the relzrive

intensities of thesz font an fhe refzyeras v
{Examplz: Fovooan Gon withoan abundancs 37 U DTl
reference specirum. the corcesponding abundancs ~rn 3 -amplz

R
e
S 5

spectrum ca ge between 20% and 80%.)

7.5.1.1.4 Structural isomers that produce very similar
mass spectra should be identified as individual isomers if
they have sufficiently different GC retention times.
Sufficient GC resolution is achieved if the height of the
valley between two isomer peaks is less than 25% of the sum
of the two peak heights. Otherwise, structural isomers are
identified as isomeric pairs.

7.5.1.1.5 [dentification 1is hampered when sample
components are not resolved chromatographically and produce
mass spectra containing ions contributed by more than one
analyte. When gas chromatographic peaks obviously represent
more than one sample component (i.e., a broadened peak with
shoulder(s) or a valley between two or more maxima),
appropriate selection of analyte spectra and background

spectra is important. Examination of 2xirscfed ion —uvrans
nrofiles of appropriate “onc ~an aid o ths 2lao-c om0 5T
spectra. and in quzlitzy sz ddestificavogn o cawpogans

Wher anal =23 —nalytz i = and poane ahesiat agrapnT T peak o
apparent). the sdentitication criteria can D2 qel. bul 230n

analyte spectrum will contain 2xtraneous ions contributed by
the coeluting compound.

7.5.1.2 For samples containing components not associared
with the calibration standards, a lTibrary search inay be made foyv the
purpose of tentative identification. The necessity to perform this
type of identification will be determined by the type of analyses
being conducted. Guidelines for making tentative identification
are:

(1) Relative intensities of major ions 1in the reference
spectrum (ions > 10% of the most abundant ion) should be present in
the sample spectrum.

(2) The relative intensities of the major ions should agree
within + 20%. (Example: For an ion with an abundance of 50% in the
standard spectrum, the corresponding sample ion abundance must be
between 30 and 70%).

(3) Molecular ions present in the reference spectrum should
be present in the sample spectrum.
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(4) Ions present in the sample spectrum but not in the
reference spectrum should be reviewed for possible background
contamination or presence of coeluting compounds.

(5) Tons present in the reference spectrum but not in the
sample spectrum should be reviewed for possible subtraction from the
sampie spectrum because 3f background contamination or coeluting
peaks. Data system library reduction programs can sometimes create
these discrepancies.

Computer generated library search routines should nat use
normalization routines that would misrepresent the library or
unknown spectra when compared to each other. Only after visual
comparison of sample with the nearest library searches will the mass
spectral interpretation specialist assign a tentative
jdentification.

7.5.2 Quantitative analysis

7.5.2.1 When a compound has been identified, the
guantitation of that compound will be based on the integrated
abundance from the EICP of the primary characteristic ion.
Quantitation will take place using the internal standard technique.
The internal standard used shall be the one nearest the retention
time of that of a given analyte (e.g. see Table 5).

1.5.2.2 Whenr  Tinearit.  zxists. as per Sec. 7.Z.10,
calculate the oncentiirion of 2ach *dentified analyte in the sampla
as follows:

Water

(A (1)
concentration (pg/L) = — - —
(A.) (RF)(V,)
where:

A, = Area of characteristic ion for compound being

measured.

[, = Amount of internal standard injected (ng).

A = Area of characteristic ion for the internal

. standard.

RF = Mean relative response factor for compound being

measured (Sec. 7.2.8). '

v, = Volume of water purged (mL), taking into

consideration any dilutions made.
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Sediment/Soil Sludge (on a dry-weight basis) and Waste
(normally on a wet-weight basis)

(A (1) (V)
(A ) (REJCV) (W) (D)

concentration {(xg/kg) =

whera

A, I, A, RF, = Same as for water.

v, = Volume of total extract (ul) (use 10,000 ul or a
factor of this when dilutions are made).

V. = Volume of extract added (uL) for purging.

W, = Weight of sample extracted or purged (g).

D = % dry weight of sample/100, or 1 for a wet-weight
basis.

7.5.2.3 Where applicable, an estimate of concentration for

noncalibrated components in the sample should be made. The formulae
given above should be used with the following modifications: The
areas A and A, should be from the total ion chromatograms, and the
RF for the compound should be assumed to be 1. The concentration
obtained should be reported indicating (1) that the value is an
estimate and (2) which internal standard was used to determine
concentration. Use the nearest internal standard free of
interferences.

arnativaly. The regression line fitted to the
(Sec. 7.2.10.1, may be used for detarminatian

8.0 QUALITY CONTROL

8.1 Each Taboratory that uses these methods is required to operate a
formal quality control program. The minimum requirements of this program consist
of an initial demonstration of laboratory capability and an ongoing analysis of
spiked samples to evaluate and document data quality. The laboratory must
maintain records to document the quality of the data generated. 0Ongoing data
quality checks are compared with established performance criteria to determine
if the results of analyses meet the performance characteristics of the method.
When results of sample spikes indicate atypical method performance, a quality
control reference sample must be analyzed to confirm that the measurements were
performed in an in-control mode of operation.

8.2 Before processing any samples, the analyst should demonstrate,
through the analysis of a method blank, that interferences from the analytical
system, glassware, and reagents are under control. Each time a set of samples
is extracted or there is a change in reagents, a method blank should be processed
as a safeguard against chronic laboratory contamination. The blank samples
should be carried through all stages of sample preparation and measurement.
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8.3 The experience of the analyst performing GC/MS analyses is
invaluable to the success of the methods. Each day that analysis is perfarmed,
the daily calibration standard should be evaluated to determine if the
chromatographic system is operating properly. Questions that shouid be asked
are: Do the peaks look normal?: Is the response obtained comparable to the
response from previous calibrations? Careful examination of the standard
chromatogram can indicate whether the column i35 still useable, the injector i3
leaking, the injector septum needs replacing. etc. [f any changes are made to
the system (e.g. column changed), recalibration of the system must take place.

8.4 Required instrument QC is found in the following section:

8.4.1 The GC/MS system must be tuned to meet the BFB specifications
in Sec. 7.2.2.

8.4.2 There must be an initial calibration of the GC/MS system as
specified in Sec. 7.2.

8.4.3 The GC/MS system must meet the SPCC criteria specified in Step
7.3.3 and the CCC criteria in Sec. 7.3.4, each 12 hours.

8.5 To establish the ability to generate acceptable accuracy and
precision, the analyst must perform the following operations.

8.5.1 A guality control (QC) reference sample concentrate is
reguired containing =2ach analyte it a concentration of 10 mg/L in
methanol. The QU refarznce sampls concantrate may be oraparsd from purs
standard matevriais or purchased 3s certified solutions. If prepared by
the laboratory, the (C reference sampl2 concenfrate must be made using
stock standards prepared independently from those used foy calibration.

8.5.2 Prepars 3 QC referencz sample to contain 20 ug/lL of each
analyte by adding 200 ul of QC referanca sample concentrate to 100 mlL of
water.

8.5.3 four 5-mL aliquoats of the well mixed QC reference sample are
analyzed according to the method beginning in Sec. 7.4.].

8.5.4 Calculate the average recovery (x) in ug/lL, and the standard
deviation of the recovery (s) in ug/L, for each analyte using the four
results.

8.5.5 For each analyte compare s and x with the corresponding
acceptance criteria for precision and accuracy, respectively, found in
Table 6. If s and x for all analytes meet the acceptance criteria, the
system performance is acceptable and analysis of actual samples can_begin.
If any individual s exceeds the precision limit or any individual x falls
outside the range for accuracy, then the system performance is
unacceptable for that analyte.

NOTE: The large number of analytes in Table 6 present a substantial
probability that one or more will fail at least one of the
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acceptance criteria when all analytes of a given method are
determined.

8.5.6 When one or more of the analytes tested fail at least one of
the acceptance criteria. the analyst must proceed according to Sec
8.56.1 0or 8.556.2

8.5.6.1 Locate and correct the source of the problem and
repeat the test for all analytes beginning with Sec. 8.5.2.

8.5.6.2 Beginning with Sec. 8.5.2, repeat the test only
for those analytes that failed to meet criteria. Repeated failure,
however, will confirm a general problem with the measurement system.
If this occurs, locate and correct the source of the problem and
repeat the test for all compounds of interest beginning with Sec.
8.5.2.

8.6 The laboratory must, on an ongoing basis, analyze a method blank and
a spiked replicate for each analytical batch (up to a maximum of 20
samples/batch) to assess accuracy. Ffor soil and waste samples where detectable
amounts of organics are present, replicate samples may be appropriate in place
of spiked replicates. For laboratories analyzing one to ten samples per month,
at least one spiked sample per month is required.

8.6.1 The concentration of the spike in the sample should be
determined as follows:

$ n complrance montioring. The concent

3.0.1.1 LT . 3 2 L3
07 3 bpo*---“ analyte o the sampie is being checxed 3gainst 3

oY)

*¥)

regulataory concentration 1imit, the spike should be at that imit
or 1 to 5 times higher than the background concentration determined
in Sec. 8.6.2, whichever concentration would be larger.

8.6.1.2 [f the concentration of a specitic analyte 1n a
water sample is not being checked against a specific 1imit. the
spike should be at 20 wug/L or 1 to 5 times higher than the
background concentration determined in Sec. 8.6.2, whichever
concentration would be targer. For other matrices. recommended
spiking concentration is 10 times the EQL.

8.6.2 Analyze one 5-mL sample aliquot to determine the background
concentration (B) of each analyte. I[f necessary, prepare a new QC
reference sample concentrate (Sec. 8.5.1) appropriate for the background
concentration in the sample. Spike a second 5-mlL sample aliquot with
10 L of the QC reference sample concentrate and analyze it to determine
the concentration after spiking (A) of each analyte. Calculate each
percent recovery (p) as 100(A-B)%/T, where T is the known true value of
the spike.

8.6.3 Compare the percent recovery (p) for each analyte in a water
sample with the corresponding QC acceptance criteria found in Table 6.
These acceptance criteria were calculated to include an allowance for
error in measurement of both the background and spike concentrations,
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assuming a spike to background ratio of 5:1. This error will be accounted
for to the extent that the analyst’s spike to background ratio approaches
5:1. [If spiking was performed at a concentration lower than 20 pag/L, the
analyst must use either the QU acceptance criteria presented in Table 6,

ar optinpal OF aczeptance <riteria calculatad for the specific spike
oncentration. Ty calculate optional acceptance criteria for the recovery
of an analyte: (1, “al-utate accuracy {(«') using the equation found in

Table 7. substituting the spike concentration (T) for C; (2) calculate
overall precision (S') using the equation in Table 7, substituting x' for
x; (3) calculate the range for recovery at the spike concentration as
(100x"/T) + 2.44(100S"/T)%.

8.6.4 If any individual p falls outside the designated range for
recovery, that analyte has failed the acceptance criteria. A check
standard containing each analyte that failed the criteria must be analyzed
as described in Sec. 8.7.

8.7 If any analyte in a water sample fails the acceptance criteria for
recovery in Sec. 8.6, a QC reference sample containing each analyte that failed
must be prepared and analyzed.

NOTE: The frequency for the required analysis of a QC reference sample
will depend upon the number of analytes being simultaneously tested,
the complexity of the sample matrix, and the performance of the

Tiaboratory. [t the antire 1ist of analytes in Table 6 must be
negiuved i the sampla in Seg 2.5 the probability that the
NEHREE 10 cefarence sampls w7 e requiced s high.  In =hi:
T45 Fre QU caferencs samplse shonld o2 sutinedy analyzed with tha

. ~«
spikad samp!

48]

8.7.1 Prepare the QU raference sample by adding 10 ul of the QC
reference sample concentrate (Sec. 8.5.1 or 8.6.2) to 5 mL of reagent
water. Tha QC reforence sampie needs only to contain the analytes that

&

failed crifaria in the ft=2st in Sec. 8.0.

8.7.2 Analyze the QC reference sample to determine the concentration
measured (A) of each analyte. Calculate each percent recovery (p,) as
100(A/T)%. whers T is the true value of the standard concentration.

8.7.3 Compare the percent recovery (p,) for each analyte with the
corresponding QC acceptance criteria found in Table 6. Only analytes that
failed the test in Sec. 8.6 need to be compared with these criteria. If
the recovery of any such analyte falls outside the designated range, the
Jaboratory performance for that analyte is judged to be out of control,
and the problem must be immediately identified and corrected. The result
for that analyte in the unspiked sample is suspect and may not be reported
for requlatory compliance purposes.

8.8 As part of the QC program for the laboratory, method accuracy for
each matrix studied must be assessed and records must be maintained. After the
analysis of five spiked samples (of the same matrix) as in Sec. 8.6, calculate
the average percent recovery (p) and the standard deviation of the percent
recovery (s ). Express the accuracy assessment as a percent recovery interval
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fromp - 2s, to p + 2s,. If p = 90% and s, = 10%, for example, the accuracy
interval is expressed as 70-110%. Update the accuracy assessment for each
analyte on a vrejular basis (e.g., after each five to ten new accuracy
measurements).

8.9 To determine acceptiabla accyracy ard pracision Timyts for surrojate
standards the following oprocediure thou'd ba oarformed.

8.9.1 For each sample analyzed, calculate the percent recovery of
each surrogate in the sample.

8.9.2 Once a minimum of thirty samples of the same matrix have been
analyzed, calculate the average percent recovery (P) and standard
deviation of the percent recovery (s) for each of the surrogates.

8.9.3 For a given matrix, calculate the upper and lower control
1imit for method performance for each surrogate standard. This should be
done as follows:

Upper Control Limit (UCL)
Lower Control Limit (LCL)

P+ 3s
p - 3s

8.9.4 For aqueous and soil matrices, these laboratory established
surrogate control Timits should. if applicable, be compared with the
control limits listed in Table 8. The limits given in Table 8 are multii-

Taboratory performarce basad 1 -"°5 far 2a0il and aquenus 1amplas and
therefeors. tha single-'aboraboer, 7%z =2s5tablishad in Ser 5.2.3 -us
fall withi= thaoss giva 73Rl T oone fnese matrice.
§.9.5 If recovery is not witnin iimits, the foliowing procedures arz
required.
. Check to be sure there are no errors in calculations.
surrogate solutions and internal standards. Also. check

instrument performance.

J Recalculate the data and/or reanalyze the extract if any of
the above chacks reveal a problem.

* Reextract and reanalyze the sample if none of the above are
a problem or flag the data as "estimated concentration".

8.9.6 At a minimum, each laboratory should update surrogate recovery
lTimits on a matrix-by-matrix basis, annually.

8.10 It is recommended that the laboratory adopt additional quality
assurance practices for use with this method. The specific practices that are
most productive depend upon the needs of the laboratory and the nature of the
samples. Field duplicates may be analyzed to assess the precision of the
environmental measurements. When doubt exists over the identification of a peak
on the chromatogram, confirmatory techniques such as gas chromatography with a
dissimilar column or a different ionization mode using a mass spectrometer must
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be used. Whenever possible, the laboratory should analyze standard reference
materials and participate in relevant performance evaluation studies.

9.0 METHOD PERFORMANCE

9.1 This method was tested py 15 iaboratories using organic-free reagent
water, drinking water, surface water, and industrial wastewaters spiked at six
concentrations over the range 5-600 wg/L. Single operator precision, overall
precision, and method accuracy were found to be directly related to the
concentration of the analyte and essentially independent of the sample matrix.
Linear equations to describe these relationships are presented in Table 7.
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TABLE 1.

RETENTION TIMES AND CHARACTERISTIC IONS FOR VOLATILE COMPOUNDS

Compound

Ethylene oxide
Chloromethane
Dichlorodifluoromethane
Bromomethane

Vinyl chloride
Acetonitrile
Chloroethane

Methyl iodide

Methylene chloride
Carbon disulfide
Trichlorofluoromethane
Propionitrile

Allyl chloride
1,1-Dichloroethene
Bromochloromethane ([1.S.)
Allyl alcohol
trans-1,2-Dichloroethene
1,2-Dichloroethane
Propargy! alr-ohot
Chloroform

1.2-Dichloroethare d,isurr:

2-Butanone
Methacrylonitrile
Dibromomethane
2-Chloroethanol
b-Propiolactone
Epichlorohydrin
1,1,1-Trichloroethane
Carbon tetrachloride
1,4-Dioxane

[sobutyl alcohol
Bromodichloromethane
Chloroprene
1,2:3,4-Diepoxybutane
1,2-Dichloropropane
Chlorat hydrate (b)
cis-1,3-Dichloropropene
Bromoacetone
Trichloroethene
Benzene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
3-Chioropropionitrile
1,2-Dibromoethane
Pyridine

{minutes)

.30
.30
.47
.10
.80
.97
.60
.37
.40
.47
.30
.53
.83
.00

8240B - 31

Primary lon

44
50
85
94
62
41
64
142
84
76
101
54
76
96
128
57
96
62
55
83
55
72
41
93
49
42
57
97
117
88
43
83
53
55
63
82
75
136

Secondary lon(s)

44, 43, 42

52, 49

85, 87, 101, 103
96, 79

64, 61

41, 40, 39

66, 49

142, 127, 141

49, 51, 86

76, 78, 44

103, 66

54, 52, 55, 40
76, 41, 39, 78
61, 98

49, 130, 51

57, 58, 39

61. 98

64. 98

55. 39. 38, 53
85. 47

102

43, 72

41, 67, 39, 52, &6
93, 174, 95, 172, 176
49, 44, 43, 51, 80
42, 43, 44

57, 49, 62, 51
99, 117

119, 121

88, 58, 43, 97
43, 41, 42, 74
85, 129

53, 88, 90, 51
55, 57, 56

62, 41

44, 84, 86, 111
77, 39

43, 136, 138, 93, 95
95, 97, 132

52, 71

77, 39

83, 85, 99

54, 49, 89, 91
107, 109, 93, 188
79, 52, 51, 50
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TABLE 1.

(Continued)

Retantion
Compound Time {minutes) Primary [on Secondary ion(s)
2-Chloroethyl vinyl ether 18.60 63 65,106
2-Hydroxypropionitrile 18.97 44 44,43,42,53
1,4-Difluorobenzene (I.S.) 19.60 114 . 63,88
Malononitrile 19.60 66 66,39,65,38
Methyl methacrylate 19.77 69 69,41,100,39
Bromoform 19.80 173 171,175,252
1,1,1,2-Tetrachloroethane 20.33 131 131,133,117,119,95
1,3-Dichloro-2-propanol 21.83 79 79,43,81,49
1,1,2,2-Tetrachloroethane 22.10 83 85,131,133
Tetrachloroethene 22.20 164 129,131,166
1,2,3-Trichloropropane 22.20 75 75,77,110,112,97
1,4-Dichloro-2-butene 22.73 75 75,53,77,124,89
n-Propylamine 23.00 59 59,41,39
2-Picoline 23.20 93 93,66,92,78
Toluene 23.50 92 91,65
Ethyl methacrylate 23.53 69 69,41,99,86,114
Chlorobenzene 24 .60 112 114,77
Pentachloroethane? 24.83 167 167,130,132.165,169
Fthylbenzene 2n.40 106 91
1,2-Dibromo-3-chloropropan= b 157 157,75,155.77
4-Bromofluorobenzens {surr. 28.30 95 174 176
Benzyl chloride 29.50 91 91,126,65,128
Styrene 30.83 104 104,103,78,51,77
bis-(2-Chloroethytl) sulfide(b) 33.53 109 111, 158, 160
Acetone - - 43 58
Acrolein -- 56 55,58
Acrylaonitrile -- 53 52,51
Chlorobenzene-dg (I.5.) -- 117 82,119
Chlorodibromomethane -- 129 208,206
1,1-Dichloroethane -~ 63 65,83
Ethanol - - 31 45,27,46
2-Hexanone - - 43 58,57, 100
[odomethane - - 142 127,141
4-Methyl-2-pentanone -- 43 58,57,100
Toluene-dg (surr.) - - 98 70,100
Vinyl acetate -- 43 86
Xylene (Total) : -- 106 91

a The base peak at m/e 117 was not used due to an interference at that mass with
a nearly coeluting internal standard, chlorobenzene-dg.

b Response factor judged to be too low (less than 0.02) for practical use.

(1.S.) = Internal Standard

(surr) = Surrogate
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TABLE

2.

ESTIMATED QUANTITATION LIMITS (EQL) FOR VOLATILE ORGANICS

cstomatad
Jusantitstice
Ground water Low Soil/Sediment®
Volatiles wg/ L wg/ kg
Acetaone 100 100
Acetonitrile 100 100
Allyl chloride 5 5
Benzene 5 5
Benzyl chloride 100 100
Bromodichloromethane 5 5
Bromoform 5 5
Bromomethane 10 10
2-Butanone 100 100
Carbon disulfide 100 100
Carbon tetrachloride 5 5
Chlorobenzene 5 5
Chlorodibromomethane 5 5
Chloroethane 10} 10
2-Chloroethy’ 0 0
Chloroform 5 5
Chloromethane 10 10
Chloroprene 5 5
1,2-Dibromo-3-chloropropane 100 100
1,2-Dibromoethane 5 5
Dibromomethane 5 5
1,4-Dichloro-2-butene 100 100
Dichlorodifluoromethane 5 5
1,1-Dichloroethane 5 5
1,2-Dichloroethane 5 5
1,1 Dichloroethene 5 5
trans-1,2-Dichloroethene 5 5
1,2-Dichloropropane 5 5
cis-1,3-Dichloropropene 5 5
trans-1,3-Dichloropropene 5 5
Ethylbenzene 5 5
Ethyl methacrylate 5 5
2-Hexanone 50 50
Isobutyl alcohol 100 100
Methacrylonitrile 100 100
Methylene chloride 5 5
Methyl iodide 5 5
Methyl methacrylate 5 50
4-Methyl-2-pentanone 50 50
Pentachloroethane 10 10
82408 - 33 Revision 2
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TABLE 2.
(Continued)

Volatiles

Ground water

Propionitrile

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
1,2,3-Trichloropropane
Vinyl acetate

Vinyl chloride

Xylene (Total)

a Samplas EQLs ar=z “ighiy matrio ;
for gquidance and may not always be achievable.

e e

Fstimated
Quantitation
Limits?

Low Soil/Sediment®

b EQLs listed for soil/sediment are based on wet weight.
reported an 3 dry weight basis; therefore, EQLs will be higher. based on the
percent dry weight of each sample.

ug/L 19/ kg
100 100
5 5
5 5
5 5
5 5
5 5
5 5
5 5
5 5
5 5
50 50
10 10
5 5
depanden the QL 13223 n2vs 372 D e

Normally data are

Other Matrices Factor®
Water miscible liquid waste 50
High-concentration soil and studge 125
Non-water miscible waste 500

‘EQL =

[EQL for low soil/sediment

(see Table 2)] X [Factor found in this

table]. For non-aqueous samples, the factor is on a wet weight basis.
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TABLE 3.
BFB KEY ION ABUNDANCE CRITERIA

Mass

50

95

96
173
174
175
176
177

lon Abundance Critarij

15 to 40% of mass 95

30 to 60% of mass 95

base peak, 100% relative abundance

5 to 9% of mass 95

less than 2% of mass 174

greater than 50% of mass 95

5 to 9% of mass 174

greater than 95% but less than 101% of mass 174
5 to 9% of mass 176

(ABLE 4.

QUANTITY OF METHANOL EXTRACT REQUIRED #DR ANAL (SIS
OF HIGH-CONCENTRATION SOILS, SEDIMENTS

Approximate
Concentration Range

500- 10,000 ug/kg
1,000- 20,000 ng/kg
5,000-100,000 wug/kg

25,000-500,000 pg/kg

Volume of
Methanol Extract?

100 L
50 b
10 b
100 gt of 1/50 ditution®

Calculate appropriate dilution factor for concentrations exceeding this
table.

a

The volume of methanol added to 5 mL of water being purged should be kept
constant. Therefore, add to the 5 mL syringe whatever volume of methano}l
is necessary to maintain a volume of 100 ul added to the syringe.

Dilute and aliquot of the methanol extract and then take 100 ul for

analysis.
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TABLE 5.

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES ASSIGNED

FOR QUANTITATION

Bromochloromethane

Acetone

Acrolein
Acrylonitrile
Bromomethane
Carbon disulfide
Chloroethane
Chloroform
Chloromethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane

1,2-Dichloroethane-d, {surrogate)

1,1-Dichloroethene

trans-1,2-Dichloroethene

[odomethane

Methylene chloride
Trichlorofluoromethane
Vinyl chloride

e e S e

1,4-0ifluorobenzene

Benzene
Bromodichloromethane
Bromoform

2-Butanone

Carbon tetrachloride
Chlorodibromomethane
2-Chloroethyl vinyl ether
Dibromomethane
1,4-Dichloro-2-butene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichioropropene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate

Chlorobenzene-dg

Bromofluorobenzene (surrogate)
Chlorobenzene
Ethylbenzene

Ethyl methacrylate
2-Hexanone
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

Toluene-dgy {surrogate)
1,2,3-Trichloropropane
Xylene

8240B - 36

Revision 2
September 1994

e



TABLE 6.
CALIBRATION AND QC ACCEPTANCE CRITERIA®

Range it Range Range

for T for x P, p,
Parameter (g L) LT fug/Ll] (%)
Benzene 12.8-27.2 3.9 15.2-26.0 37-151
Bromodichloromethane 13.1-26.9 5.4 10.1-28.0 35-155
Bromoform 14.2-25.8 5.4 11.4-31.1 45-169
Bromomethane 2.8-37.2 17.9 D-41.2 D-242
Carbon tetrachloride 14.6-25.4 5.2 17.2-23.5 70-140
Chlorobenzene 13.2-26.8 5.3 16.4-27.4 37-160
2-Chloroethyl vinyl ether D-44.8 25.9 D-50.4 D-305
Chloroform 13.5-26.5 6.1 13.7-24.2 51-138
Chloromethane D-40.8 19.8 D-45.9 D-273
Dibromochloromethane 13.5-26.5 6.1 13.8-26.6 53-149
1,2-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,3-Dichlorobenzene 14.6-25.4 5.5 17.0-28.8 59-156
1,4-Dichlorobenzene 12.6-27.4 7.1 11.8-34.7 18-190
1,1-Dichloroethane 14.5-25.5 5.1 14.2-28.4 59-155
1,2-Dichloroethane 13.6-26.4 5.0 14.3-27.4 43-155
1,1-Dichloroethene 10.1-29.9 3.3 3.7-42 .3 D-234
trans-1,2-Dichloroethene 13.9-26.1 5.7 13.6-28.4 54-156
1,2-Dichloropropane 5.3-33.2 53 31.8-36.2 D-210
cis-1,3-Dichloropropsne 1.2-35 7 T 1.0-39.0 0-227
trans-1,3-Dichloroprcpeans 10.0-30.9 o 7.6-32.4 17-183
Ethyl benzene 11.8-28.72 T3 17.4-26.7 37-162
Methylene chloride 12.1-27.9 N D-41.0 D-221
1,1,2,2-Tetrachloroethane 12.1-27.9 73 13.5-27.2 46-157
Tetrachloroethene 14.7-25.3 2.0 17.0-26.6 64-148
Toluene 14.9-25.1 1.3 16.6-26.7 47-150
1,1,1-Trichloroethane 15.0-25.0 105 13.7-30.1 52-162
1,1,2-Trichloroethane 14.2-25.8 5.5 14.3-27.1 52-150
Trichloroethene 13.3-26.7 5.5 18.5-27.6 71-157
Trichlorofluoromethane 3.6-30.4 .0 8.9-31.5 17-181
Vinyl chloride 0.8-39.2 0.0 D-43.5 D-251

Concentration measured in QC check sample, in ug/L.
Standard deviation of four recovery measurements, in upg/L.
Average recovery for four recovery measurements, in ug/L.
Percent recovery measured.

Detected; result must be greater than zero.

v Ps

W Xilwv O

 onononou

a Criteria from 40 CFR Part 136 for Method 624 and were calculated assuming a
QC check sample concentration of 20 ug/L. These criteria are based directly
upon the method performance data in Table 7. Where necessary, the limits for
recovery have been broadened to assure applicability of the limits to
concentrations below those used to develop Table 7.
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TABLE 7.
METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION®

Accuracy, as Single analus® Svzrall

recovery. x' oracision grecision.
Parametar (ug/L) {(na/L; ST (g L)
Benzene 0.93C+2.00 0.26x-1.74 0.25x-1.33
Bromodichloromethane 1.03C-1.58 0.15x+0.59 0.20x+1.13
Bromoform 1.18C-2.35 0.12x+0.34 0.17x+1.38
Bromomethane 1.00C 0.43x 0.58x
Carbon tetrachloride 1.10C-1.68 0.12x+0.25 0.11x+0.37
Chlorobenzene 0.98C+2.28 0.16x-0.09 0.26x-1.92
Chloroethane 1.18C+0.81 0.14x+2.78 0.29x+1.75
2-Chloroethylvinyl ether? 1.00C 0.62x 0.84x
Chloroform 0.93C+0.33 0.16x+0.22 0.18x+0.16
Chloromethane 1.03C-1.81 0.37x+2.14 0.58x+0.43
Dibromochloromethane 1.01C-0.03 0.17x-0.18 0.17x+0.49
1,2-Dichlorobenzene® 0.94C+4 .47 0.22x-1.45 0.30x-1.20
1,3-Dichlorabenzene 1.06C+1.68 0.14x-0.48 0.18x-0.82
1,4-Dichlorobenzene® 0.94C+4.47 0.22x-1.45 0.30x-1.20
1,1-Dichloroethane 1.05C+0.36 0.13x-0.05 0.16x+0.47
1,2-DichToroethane 1.02C+0.45 0.17x-0.32 0.21x-0.38
1,1-Dichloroethene 1.12C+0.61 0.17x+1.06 0.43x-0.22
trans-1,2,-Dichloroethena 1.05C+0.03 0.14x+40.09 0.19x+0.17
1.2-Dichloropropane’ e 0.33x 9.45x
71s-1.3-Dichloveopyopzns : 00C 0.38x 0.52x
trans-1,3-Dichleropropans’ .00C 0.25x 0.34x
Ethyl benzene 0.98C+2.48 0.14x+1.00 0.26x-1.72
Methylene chloride 0.87C+1.88 0.15x+1.07 0.32x+4.00
1,1,2,2-Tetrachloroethane 0.93C+1.76 0.16x+0.69 0.20x+0.41
Tetrachloroethene 1.06C+0.60 0.13x-0.18 0.16x-0.45
Toluene 0.98C+2.03 0.15x-0.71 0.22x-1.71
1,1,1-Trichloroethane 1.06C+0.73 0.12x-0.15 0.21x-0.39
1,1,2-Trichloroethane 0.95C+1.71 0.14x+0.02 0.18x+0.00
Trichloroethene 1.04C+2.27 0.13x+0.36 0.12x+0.59
Trichlorafluoromethane 0.99C+0.39 0.33x-1.48 0.34x-0.39
Vinyl chioride 1.00C 0.48x 0.65x
X' = Expected recovery for one or more measurements of a sample

containing a concentration of C, in ug/L.

s, = Expected single analyst standard deviation of measurements at an

average concentration of x, in ug/L.

S’ = Expected interlaboratory standard deviation of measurements at an
average concentration found of x, in ug/L.

C = True value for the concentration, in ug/L.

X = Average recovery found for measurements of samples containing a
concentration of C, in ug/L.

a Estimates based upon the performance in a single laboratory.

b Due to chromatographic resolution problems, performance statements for

these isomers are based upon the sums of their concentrations.
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TABLE 8.
SURROGATE SPIKE RECOVERY LIMITS FOR WATER AND SOIL/SEDIMENT SAMPLES

Low:,High Low/High
Surrogate Compeound Water Soil/Sediment
4-Bromofluorobenzene 86-115 74-121
1,2-Dichloroethane-d, 76-114 70-121
Toluene-dg 88-110 81-117
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FIGURE 2.
TRAP PACKINGS AND CONSTRUCTION TO INCLUDE
DESORB CAPABILITY FOR METHOD 82408
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FIGURE 3.

SCHEMATIC QOF PURGE-AND-TRAP DEVICE - PURGE MODE FOR METHOD 8240B
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FIGURE 4.
SCHEMATIC OF PURGE-AND-TRAP DEVICE - DESORB MODE FOR METHOD 82408
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FIGURE §.
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METHOD 82408

VOLATILE ORGANICS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
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APPENDIX C

SOIL TREATABILITY STUDY
BOREHOLE STRATIGRAPHIC LOGS
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(WL105)
(OVERBURDEN) Page 1 of |
PROJECT NAME: LEICA INC. RI/FS HOLE DESIGNATION: BH-BI
PROJECT NUMBER: 3967 DATE COMPLETED: SEPTEMBER 5, 1995
CLIENT: LEICA INC. DRILLING METHOD: 4 X" ID HSA
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
b
DEPTH ELEV. MONITOR SAMPLE
ft. B6S STRATIGRAPHIC DESCRIPTION & REMARKS L. BeS INSTALLATION ~ "
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NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)
PROJECT NAME: LEICA INC. RI/FS
PROJECT NUMBER: 3967

CLIENT: LEICA INC.

LOCATION: CHEEKTOWAGA, NY

HOLE DESIGNATION: BH-B?2

DATE COMPLETED: SEPTEMBER 5, 1995
DRILLING METHOO: 4 4" ID HSA

CRA SUPERVISOR: K. LYNCH

(WL106)

Page 1 of 1

DEPTH
ft. BGS

STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
ft. BGS

MONITOR SAMPLE

INSTALLATION

GROUND SURF ACE
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NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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PROJECT NAME: LEICA INC. Ri/FS
PROJECT NUMBER: 3967

CLIENT: LEICA INC.

LOCATION: CHEEKTOWAGA, NY

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

(WL10T7)
Page 1 of |

HOLE DESIGNATION: BH-CI

DATE COMPLETED: SEPTEMBER 5, 1995
DRILLING METHOD: 4 4" ID HSA

CRA SUPERVISOR: K. LYNCH

DEPTH
ft. BGS

STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
ft. BGS

MONITOR SAMPLE

INSTALLATION

GROUND SURFAC

E

HNu
(ppm)

NUMBER
STATE
‘N' VALUE

.  ASPHALT and GRAVEL

—2.5

—5.0

—7.5

—10.0 -
12,5
—15.0
-17.5
20.0
-22.5
-25.0
-27.5
—30.0

—32.5

=l 80

g

)/
©

NP )

N

065|355

~

PN
RN
3

EES

ass | X

S

WATER FOUND §

STATIC WATER LEVEL Y

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(WL108)
(OVERBURDEN) Page t of 1
PROJECT NAME: LEICA INC. RI/FS HOLE DESIGNATION: BH-C?2
PROJECT NUMBER: 3967 DATE COMPLETED: SEPTEMBER 5, 1985
CLIENT: LEICA INC. DRILLING METHOD: 4 ¥” ID HSA
LOCATION: CHEEKTOWAGA, NY CRA SUPERVISOR: K. LYNCH
DEPTH FELEV‘ MGONITOR SAMPLE
f1. BGS STRATIGRAPHIC DESCRIPTION & REMARKS 1. 865 INSTALLATION - W "
w
@z | 2| Hw
GROUND SURF ACE 00 351 = | > | (ppm)
’ w3
z p=4
- { L :”_— _\_ B 1 - ¢\4~\4~ T ¢A> ’ -
! iragaed ! }“;'\“4 H
. coal, sk 3=k, melal, Jray. dry i 4".\\;-\//
25 it i e ek e n s e A :
" - O T R 4;1'\‘\4:“\" =~
4;\“4;\‘\ —‘
—5.0 i !_‘_ A IVE _ 1t i SOME sand, 43 - AL B
3/ r oy SMIGaled, 1§ f=r e i1 | Y
m 1, .\‘\.:.\‘\ﬁ
,‘.\\,L\“, J |
L‘?S NARNAY
PR YWY
»:.\“4‘-\\//
| i _ Sl e ‘d"'_, ray, T La“/}\“//
—10.0 chemical sdrr, 2kt 3
-12.5 N Bema il TiLul sam ol S0 !
—15.0 o
—17.5
—20.0
—22.5
—-25.0
—27.5
—30.0
—32.5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND § STATIC WATER LEVEL ¥




APPENDIX D

SOIL TREATABILITY STUDY
ANALYTICAL RESULTS

3967 (10)






Key To Sample ID For Analytical Samples- Initial Characterization

Sample ID Description
#3967-Area B-I Area B Soil, Dupl
#3967-Area B-2 Area B Soil, Dup2
#3967-Area C-1 Area C Soil, Dupl!
#3967-Area C-2 Area C Soil, Dup2
#3967-NAPL-1 NAPL, Dupl

#3967-NAPL-2 NAPL, Dup2



I ROSS

Client:

Conestoga-~Rover Associates
2055 Niagara Falls Blvd.
Niagara Falls, NY 14304

Attn: Cindy Lin

Purchase Order: Proj# 3967

E:b

Nambez :

01 Sai i

03 Seil

55 Soi
Dane 222 c;a“ EI R
wige. Estimatsasd Quanzitst
mest analytes. EQL's are
ke rellisbly measured under
Unlegs othe Wwise noted,
abkove thelr EQL s and

resules wers

Ross Analytical Services, Inc.
16433 Foltz Industrial Parkw 2y * Strongsville, Oh1044 36
(2151372320 s FAX (2183 572-7620 « [-800-325.9737

4

QF AWNAT

(]

b

ICATE

WOork Order #:
Client Ccde: _
Report Date: 09/21/95

Work ID: Soils for metals & VCA's
Date Received: 09/14/95

95-09-126
CONES ROVER

SAMPLE IDENTIFICATION

Lab Sampla

Numbsr _ Description .
02 Soxl 3967-Arsa 3S-2

Q4 Soil 38&7-Area -2

2a foi) 3967~NAFPL-2

i3 unless stated other-
(EgL's) are listed fcer
Lewest conece2ntrations that can
utine laboratery condicions.

Y

th
rou

wetnod blanks had no targets found

corrected for blanks.

/MA /r/ %f//

not

Cerflchaya approved by
Cratg H. Caldwell



Sample Descriptiong

Analyta Desc tio
Moisture by EPA 160.3

Antimony by ICP
Arsenic by ICP
Beryllium by ICP
Cadmium by ICP
Chromium by ICP
Coprer by ICP
Lead by ICP
Nickel by ICP
Selenium by ICP
Silver by ICP
Thallium by ICP
zZinc by ICP
Mercury by CVARA

Moieture by EPA 1£0.3

Soil 3967-Area B-1

{for VOC's5)

Recgult
14.6
<EQL
<EQL
0.65%
<EQL

21.
29.

~1 ) =) W

<ECL
<EQL
<ECT
62.5
<EQL
12.3

Lab No.:

Units

%
®g/XKg
mg/Kg
ng/Kg
mg/Kg
mg/Kg
ng/Kg
mg/Kg
mg/Kg
ag/Kg
mg/Kg
ng/kg
pl=gp <o)
ng /Ky

&

o1

G.

o
[

o o
[V NI S B

B G PO .

QO e
. oD . NZOE N S <
NS L Oy B RS W W W OWh U



Sample Dascription: Soil 3967-Area B-2 Lab No.: (2

Analvyte Description Paesult Units EOQL
Moistura by EPA 160.3 17.4 % 0.5
Antimony by 1CPp <EQL mg/Kg 12
Arsenic by ICP <EQL mg/Kg 24
Beryllium by ICP 0.51 mg/Kg 0.24
Cadmium by ICP <EQL ng/Kg Q.58
Chromium by ICP 7.0 mg/Kg 1.2
Copper by ICP 19.8 mg/Kg 2.0
Lead by 1cP 17.8 ng /Kg 5.8
Nickel by ICP 8.3 mg /Kg 2.3
Selenium by ICP <EQL me /Kg iz
Silver by IcP <EQI ng /Kg 1.2
Thallium by ICP <EQL ng/Kg 47
iin¢ by IcP 73.0 my /Ky 2.3
Mercury by CVAA <EQL ng/Xg C.0s7
Moisture by EPA 160.3 (for VOC's) 12.3 % 0.¢



Sample Descriptioni Soil 3967-Area C¢-1 Lab No.,; 03

Aualvte Descyiption Resylt Units BEQL
Molgture by EPA 160.3 16.1 s 0.5
Antimony by ICP <EQL mg/Kg 12
Arsenic by ICP <EQL mg/Kg 24
Baryllium by ICP 0.44 mg/Kg 0.24
Cadmium by ICP <EQL mg/Kg 0.5%
Chromium by ICP 14.2 mg/Kg 1.2
Copper by ICP 27.5 mg/Kg 2.4
Lead by ICP 41.6 mg/Kg 6.0
Nickel by 1c? 17.2 mg/Kg 2.4
Selenium by ICP <ZQL mg/Kg 12
Silver by ICP <EZQL mg/Kqg 1.2
Thallium by ICP <EQL mg/Kg 47
Zinec by ICP 84.5 mg/Kg 2.4
Marcuxy by CVAA <EQL mg/Kg 0.10

Moisture by EPA 160.3 (for VOC's) 15.6 ) 0.5



Sample Description: Soil 3967-Area C-2 b No.: 04

Analyte Description Result " Units EQL
Moisture by EPR 160.3 13.7 % 0.5
Antimeny by ICP <EQL mg/Kg 12
Arsenic by ICP <EQL mg/Kg 23
Beryllium by ICP 0.50 mg/Kg 0.23
Cadnmium by ICP <EQL mg/Kg 0.58
Chromium by ICP 6.8 ng/Kg 1.2
Copper by ICP 48.0 ng/Kg 2.3
Lead by ICP 137 mg/Kg 5.8
Nickel by ICP 18.8 mg/Kg 2.3
Selenium by ICP <EQL nyg/Kg 12
Silver by ICP <EQL ng/Kg 1.2
Thallium by IcCP <EQL ng,/Kg 45
Zinc by IcCP 91.5 ng/Xg 2.3
Mercury by CVAA <EQL ma/Re 2.093
Moisture by EPA 160.3 (for VOC's: 15.2 3 0.3



Nork Order # 95-09-126

Sample Description Scil 3967-Area 8-1

Test Descriptien

DATE AKALYZED

CAS NO.

74-87-3

76-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-C

735-35-4

75-34-3

156-60-5

£7-66-3

107-06-2

78-93-3

71-55-6

56-23-3

108-05-4

75-27-4

79-34-5

Volatiles by GC/MS

09/19/9% DILUTION FACTOR UNITS
COMPOURD RESULT EaL
Chloremethane <ol 23
Bromomethane <EOL _ 23
Vinyl shloride <E0{ 23
Chlorqethane <EQL 22
Methylene ¢nloride <EQL 11
Acetone Y4 23
Carbon dieul fide <EQt 3
1,1-Dichleroethene <EQL 1
1,1-Dichioroethane <EQL. A
1,2-Dichlorcethena (total) <ECL 1
Chicroform <EQL 1
1,2-Cichloroethane <ECL 1
2-Butanone <EQl 23
1,1,1-Trichloroethane 29 11
Carbon tetrechloride <EGL 1
Vinyl acetate <EQL 23
Bromodichioremethane <EQL 11
1,1,2,2-Tetrachloroathane <EQL 11

Ross Analytical Services, Inc

Lab No. O

Test Code

8240

Reported: 09/21/95

_— . ug/Kg
CAS KO. PAKAMETER RESULT EQl
78-87-5 1,2-Dichleropropane <EQL 11
10061-02-6 trans-1,3-Dichloropropene <EQL __ gk
75-01-6 Trichlorcethene 33 11
126-48-1 bibremochlioromethanse _<gaL 1
?-00-3 1,1,2-Trichicroethane <EQt 13
71-63-2 Berzene <ol __ 11
10X -01-5  £is-1,3-Dichicropropens <EaL. 11
110788 2-Chioroethyi vinyi ether <gaL 450
70-25-2 Sremoform <EQL 19
591-78-6 2-Hexanche <Eal 23
108-101 4-¥ethy:-2-pentanone <gaL 23
127-13-4 Tetrachlorocethene <gat _ 1]
108-88-3 Taluene <gal 11
108-90-7 Chlorobenzene <goL __ i
100-461-4 Ethyl benzene % __ 11
100-42-5  Styrene <EQL 1
Xylenes 91 1
SURRQGATE *» RECOVCRY LIMITS

1,2-Dichlecoethane-g4 %% 70 - a1

Toluene-d8 103 __ & - _\uz

4-Bromaf luorobenzene 1A 74 - 121




-
N—
Work Order # 95-09-126 Ross Analytical Services, lnc Reported: 09/21/9%
Sample Description Scil 3967-Area B-2 Lab No. 02
Test Description Volatiles by GC/MS Test Code 8240 -
-
DATE ANALYZED (09/19/95 DILUTION FACTOR 1 UNITS ug/xXg
CAS NO. COMPOUND RESULY ECL CAS NO. PARAMETER RESULY EQl &
74-87-3 Chioromethsne <EQL ¢l 78-87-% 1,2-Dichlorcpropane <EQL 11
-
74-83-9 8romomethane <EQL g3 10951-92-6 trans-1,3-Dichizropropene <EOL . 11
75-01-4 Viryl chloride e SEQL 23 Te-01-4 Trichlorcethens 5 __ 1)
==
75-30-3 Chloroethane <EQL _ 23 124-48-1 Bibramochlorcemerhane <EQL __ 11
75-09-2 Metnylene chloride <EOL 11 79-00-% T 1. 2-trichicrorthare _ <EQL _ H‘-
67-646-1 Acetone & 23 Ti-43-2 genzene <€Ql _ 1
75-13-0 Cerbon disulfide €@l 1° u0s1-01-3 2is-7,3-Dicniecrepropene <EOL 1] ..
75-35-4 1,1-0ichiorcethene . SEQL _ 17 Niner3et 2-Chlersetn,t “imyl ethar <BAL _. 450
_ __ o
75-34-3 1,1-Dichloroethene . “BQL i TEeEge2 eremcform <EQL 11
156-60-5 1,2-0ichlorcethene (tots!) <EoL _ 11 991-78-4 2-Kexanone <€QL 23
-
67-66-3 Chioroform <EQL __ ‘1 i08-10- 4-Mzthyl-2-pentanone <EQL 23
107-06-2 1,2-Dichloroethane <EOL 11 127-18-4 Tetracnloroethene <EQL _ e
78-93-3 2-Butanone <EaL 23 108-88-3 Toluene <EQL 11
71-55-6 1,1,1-Trichloraethane 140 11 108-90-7 Chlorobenzene <EQl _. 1=
56-23-5 Carbon tetrachloride <EQL _ 11 100-41-4 Ethyl benzens 40 1
-
106-05-4 Vinyl acetate <EOL 23 100-42-5 styrene <EQL 1
75-27-4 Bromodichloromethane <EQL __ 1 Xylenes 210 _ 11
=
79-34-5 1,1,2,2-Tetrachioroethane <EQL 1
SURADGATE % RECOVERY LIMITS
.
i,2-Dichloroethane-ds 9 70 - 121
Toluene-d3 107 81 - 117
&-Bromoflusrobenzene ot 06 - 321
-



Work order ¥ 95-09-124

Sample Description Soil 3967-Area C-1
Test Description Volatiles by GC/NS

DATE ANALYZED (09/°5/95 DILUTION FACTOR

CAS NO.

764-87-3

76-83-%

75-01-4

73-09-3

73-09-2

67-64="

79-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-53-6

56-23-5

108-05-4

75-27-4

79343

Tes

Ross Analytical Servicaes, Inc

Lab No. O3
t Code 8240

COMPOUND RESULT EQL
Chloromethane <BQL 1500
Bromome thane <EaL 1590
Vinyl chloride <gaL _. 1509
Chlcroethane <EOL 1530
Methylene chloride <gql 730
Acetone o sEor 1930
Carbon disulfide <EOL _ 730
i,1-Dichioraethens . cEQL 730
1,1-Dichlorcechars <gai T3
1,2-0ichloroethene (total) <Eal 3¢
Chloroform <EQL _ 730
1,2-Dichlaroethane <EQL __ 739
2-Butananhe <ESL __ 1509
1,1,1-Trichlicorocthane <ECL __ 730
Carbon tetrachloride <EQL __ 730
Vinyl acetate <EQL 1500
8romodichioremethane <EQL __ 730
1,1,2,2-Tetrachloroethane <L ____ 730

Reported: 09/21/95

1 UNITS ua/Kg

CAS NO. PARAMETER
78-87-% 1,2-Bichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
126-48-1 Dibromachloromethane
79-00-5 1,V 2-Trichloroethane
71-33 2 Benzene
10261013 gis- 1, 3-Dichloroprepane
(10-7%-8 2-Chlorovethyi vinyl ether
322502 tromaform
591-78-6 2-Hexanone
108-10-1 4~Methyl -2-pentanone
127-18-4 Tetrachloraethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100~61-4 Ethyl benzene
100-42-5 Styrene
Aylenes
SURRQGATE % RECOVERY
1,2-richlorosthane-dé 96
Toluene-d8 106
4 -Bromofluorobenzene 102

RESULY EQL
<¢Ot 730
<EQL __ 730
4600 730
<ol __ 730
<EQL __ 730
<EOL 730
<EQL 730
<EQL 29000
<EQL _ 730
<EQL 1500
<o 1500
<EQL 730
<EQL __ 730
<Eob 720
<Ol __ 730
<EQL 730
6300 _ 730

LIMITS
1
8 _wr

% - 123



Work Order # 95-09-126

Test Description

DATE ARALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-84-1

75-15-0

75-35-4

75-34-3

156-60-5

67-663

107-06-2

78-93-3

71-55-4

56-23-5

108-05-4

75-27-4

79-34-5

-
Ross Analytical Services, inc Reported: 09721795 -
Sample Deseription Soil 3967-Area C-2 Lab No. D4

Volatiles by GC/MS Test Code 8240 -
09719495 DILUTION FACTOR 1 UNITS ug/xg o
COMPOUND RESULT EQL CAS NO. PARAMETER RESULY EOL-
Chloromethane <EoL _ 1400 78-87-5 1,2-Dichloropropane <foL 720,
Bromomethane <Eat __ 240C  10061-02-6 trans-1,3-Dichioropropens <EGL __ 720"

vinyl chloride <EQL ___ 1400 79-01-6 Trichloraethene 3600 __ 720
-

thloroetheane <Eal __ 1400 1g4-48-1 Dibromachloromethane <EQL 720

Methylene chloride <EQl 720 79-CC-5 1,1,2-Trichloroethane <€0L 720
-

Acetone <ga. 1400 71-43-2 Berzene <Eal __ 720
Carbon disulfide <gCL 720 10087:¢1-S cis-1,3-Dichiorcpropane <EQL __ 72000

i,t-Cichloroethens <BGl 720 110-75-8 2-Chlorsethyl vinyl ether <EQL __ 29000
1,1-Dichloroethane <EOL 720 75-23-2 Bromoferm <€Ql 720"

1,2-Dichloroethene (total) 850 __ 720 561-78-6 2-Hexanone <€ol __ 140(¢
-

Chloraform <FOL __ 720 108-190-1 4-Methyl-2-pentanone <EQL __ 1400

1.,2-Dichloroethane <EQL 720 127-18-4  Tetrachloroethene <EQL __ 720
.
2-Butanone <EOL 1600 108-88-3 Toluene <EQL _ 720
1,.1,1-Trichloroethane ol 720 108-93-7 Chlorobenzene <EQL __ Tl

Carbon tetrachloride <EQL __ 720 100-41-4 Exhy! benzene <EQL __ 720
. -

Vinyl acetate <EQL 1400 100-42-5 Styrene <EQL _ 720

Bramadichloromethane <EQL 720 Xylenes 8100 Tl
-

1,1,2,2-Tetrachlorogthana <EQL 720
SURRQGATE % RECOVERY LIMITS
. -
1, 2-Dichlcroethane-da 193 70 - 121
Toluene-a8 _ 104 8- T
4-Bromofluorobenzene 106 74 - 121

-



Work Order # 95-09-126

Sample Description Soil 3867-NAPL-Y

Test Degeription

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-06-3

75-09-2

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-64

75-27-4

79-36-5

Volatiles by GC/MS

Roes Analyticsl Services, Inc

Lab No. 05
Test Tode B240

09719795 DILUTICN FACTOR
COMPOUND RESULT EQL
Chloromethane <EaL _ 27500
Bromomethane <ECL 27C00
Vinyl chlaride <caL 270968
Chloroethane <ECL 2760¢
Hethylene chlerids . <EqL 140920
Acetere <EQ; 27009
Carben disulfice <ElL A
1,Y-Creh ccethens Q. 16007
1,1-0ichlorcetiisne <EeL 148C0
1,2-Dichloroethena (total) <EQL 14020
Chioroform <EQl 14000
1,2-Dichloroethane <EQL 14900
2-Butanone <EQL __ 27000
1,9,1=Trichloroethane <EQL __ 14000
Carbon tetrachlaride <gal _ 14009
Vinyl ecetate <zl 27000
Bromodichleromethane <EQL 14000
1,1,2,2-Tetrachloroethane <EQl 1,008

Reported: 09/21/95

792345

71-403-2

10061-C1-¢

TIC-T5-8 2-Ciilgreathyl vinyl ether
75-25-2 yromeform
591-78-4 2-Hexanone
128-10-1 4-Methyl-2-pentanone
127-18-6 Tetrachlarcethene
108-88-3 Joluene
108-50-7 Chiorobenzene
100-41-4 Ethyl benzene
109-42-5 Styrene
Xylenes
SURRQCATE 7 RECOVERY
i,2-2ichlcroethane-o4 103
Toluane-d8 98

L-3romottluorcbenzene 10

1 UNITS ug/xq

PARAMEYER
1,2-Dichlorcpropan:z
trans-t,3-Dizhloropropene
Trichloroethene

Dibreroch loromethans
Tol.e-Trienioreethans

Benzene

cig-1,3-Cizhlorecprevens

e

RESULT EaL
<EOL _ __ 14000
<€l _ __ 14000

360000 14000
<iat _ 14000
<EQL 14000
<Ol 14000
<EQL 14000
<€olL  _ 5500C9
- <EQL __ 14000
<€Ql __ __ 27900
<€aL 27008
<0, __ 14000
<EoL __ 14000

_<foL 14000
<BaL 14000
<€OL _ 140040
<EQL 1400¢

LINIIS
70 - _121
8- 7
76 - 121

|



-
-
-
Work Order # 95-09-126 Ross Analytical Services, In¢ Reported: 03/2179%
Sample Description Soil 3967-NAPL-2 Lab Ko. 06
Test Dascription  Velatiles by GC/NS Test Code 8240 -
-
DATE ANALY2ED 09/19/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EGL  CAaS NC. PARAMETER RESULT EQL -
74-87-3 Chloromethane <EQL 5500 78-87-% 1,2-0ichloropropane <EQL 2700
-
74~83-9 Bromome t hane <Bel __ 5500 (92€31-C2+6 trans-1,3-Dichlcropropene <€Ql _ 2700
75-01-4 Vinyl chloride <EQL 5500 79-C1-8 Trichiorotthens 91000 . 2700 |
— — — -
75-00-3 Chioreethane <EQL __ 55GC  124-4R Divremochleramethane <EQL 27¢¢
75-09-2 Methylene chloride SLoQ 2700 7%-ud-% 1,1,2-Trichloroethane <EQL 2700 W
67-64-1 Acetone <gal __ 5500 71-43%-2 Senzene <EoL _. 2700
75-15-0 Cerbon disulfids <EQL 2700 1C081-¢-S ers~1,3-Dichloropropene <€aL 2700
75-35-4 1,1-Dichlsreethene I 1 2700 175-7%-8 z-Chlcroethyl viayl ether <€aL __ 110600
-
75-34-3 1,1-Dichlaoroatrane <EQL __ 2700 7% 25-2 Boamifarm <€eL 2708
156-60-5 1,2-Dichlorcethene (totsl) <EOL _ 2700 8%1-78-6 2~ Hexanone <gol ﬁ(m:-
67-66-3 Chloroform <EOL 2700 108-10-1 L-Methyl-2-pentanone <«oL 2500,
107-06-2 1,2-0ichloroethane <Eal 2700 127-13-4 Tetrachloroethene <€Al 27008
78-93-3 2-Butanone <EQt 5503 108-88-3 Toluene <fQL __ 27000
-
71-55=6 1.1,1-Trichlorcethane <€0L 2700 108-90-7 Chlorobenzene <EoL 2700
56-23-5 Carbon tetrachloride <EQL 270C 100-41-4 Ethyl benzene <€at _ 2700
.
108-05-4 Yinyl acetate <EQL 5500 100-42-5 Styrene <EaL 2790
75-27-4 Bromodichleromethane <BQL __ 2700 Xylenes 5100 2700
79-34-5 1,1,2,2-Tetrachloroethane GoL _ 2700
SURRQGATE % RECOVERY LIMITS
-
1. 2-Dichlicroetiane-d4 % 70 - _ 124
Tolusne-ds 7 3t - 1z
4-Bromof ('sorobenzene 100 U/ 3
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' Ross Analytical Services, Inc.
a . 16433 Foliz Industrial Parkway « Stongsvifie. Ohio 441 36
24672200 @ oy (2160 37227620 ¢ 1-800-125.7717

CERTIFICATE OF ANALYSIS

Client:

Treatek - CRA Work Order #: 95-10~173
2055 Niagara'Falls Blvd Client Code: CRA

Suite 3 Report Date: 10/25/95
Niagara Falls, NY 14304 Work ID: Soils for 8240
Attn: Cindy Lin Date Received: 10/17/95

Purchase Order: 3967

SAMPLE IDENTIFICATION

Lab Sample Lab Sample
Number Description Number Description
01 Soil 3967-951016-1 o 02 Soil 3967-951016-2
03 Soil 3967-951016-3 04 Soil 3967-951016-4
05 Soil 3967-951016-5 06 Soil 3967-951016-6

Data are reported on an as-received basis unless stated other-
wige. Estimated Quantitation Limits (EQL's) are listed for
most analytes. EQL's are the lowest concentrations that can
be reliably measured under routine laboratory conditions.
Unless otherwise noted, method blanks had no targets found
above their EQL's and results were not corrected for blanks.
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These results are reported on a dry-weight basis.

CerthLcate approved by
Craig H. Caldwell
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CERTIFICATE OF ANALYSIS
- Client:
Treatek - CRA Work Order #: 95-10-194
" 2055 Niagara Falls Blvd Client Code: CRA
Suite 3 Report Date: 10/25/95
Niagara Falls, NY 14304 Work ID: Soils for 8240
Attn: Cindy Lin Date Received: 10/18/95
=)
Purchase Order: 3967
-
[ SAMPLE IDENTIFICATION
Lab Sample Lab Sample
Number Degcription Number Description
- 01 Soil 3967-951017-1 02 Soil 3967-951017-2
03 Soil 3967-951017-~3
- .
Data are reported on an as-received basis unless stated other-
wigse. Estimated Quantitation Limits (EQL's) are listed for
u most analytes. EQL's are the lowest concentrations that can
be reliably measured under routine laboratory conditions.
Unless otherwise noted, method blanks had no targets found
above their EQL's and results were not corrected for blanks.
iy
These results are reported on a dry-weight basis.
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Work Order # 95-10-173

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79~34-5

-
Ross Analytical Services, Inc Reported: 10/25/95 o
Sample Description Soil 3967-951016-1 Lab No. 01 =
Volatiles by GC/MS Test Code 8240
s
10/23/95 DILUTION FACTOR UNITS ug/Kg
-
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL,
Chloromethane <EQL 58 78-87-5 1,2-Dichloropropane <EQL 0%
8romomethane <EQL 58 10061-02-6 trans-1,3-Dichloropropene <EQL __ 29
=
Vinyl chloride <EQL 58 79-01-6 Trichloroethene 200 29
Chloroethane <EQL 58 124-48-1 Dibromochloromethane <EQL ZQ;H
Methylene chloride 51 29 79-00-5 1,1,2-Trichloroethane <EQL 29
Acetone <EQL 58 71-43-2 Benzene <EQL 25
Carbon disulfide <EQL 29 10061-01-5 cis-1,3-Dichloropropene <EQL 2538
-
1,1-bichloroethene <EQL 29 110-75-8 2-Chloroethyl vinyl ether <EQL _ 1200
1,1-Dichlorcethane <EQL 29 75-25-2 Bromoform <EQL 2!
s
1,2-Dichlorcethene (total) 44 29 591-78-6 2-Hexanone <EQL __ 58
Chioroform <EQL 29 108-10-1 4-Methyl -2-pentanone <EQL __ |
1,2-Dichloroethane <EQL 29 127-18-4 Tetrachloroethene <EQL __ 2
"
2-Butanone <EQL 58 108-88-3 Toluene <EQL 29
1,1,1-Trichloroethane <EQL 29 108-90-7 Chlorobenzene <EQL F-
[
Carbon tetrachloride <EQL 29 100-41-4 Ethyl benzene <EQL _ 29
Vinyl acetate <EQL 58 100-42-5 Styrene <EQL _ J—.
Bromodichtoromethane <EQL 29 Xytenes 310 __ o
-
1,1,2,2-Tetrachloroethane <EQL 29
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 105 70 - 121’
Toluene-d8 105 81 - 117
4-Bromof luorobenzene 98 74 - 121
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Work Order # 95-10-173

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Soil 3967-951016-2
Volatiles by GC/MS

10/23/95 DILUTION FACTOR
COMPOUND RESULT EQL
Chloromethane <EQL 57
Bromomethane <EQL 57
Vinyl chloride <EQL 57
Chloroethane <EQL 57
Methylene chloride <EQL 28
Acetone <EQL 57
Carbon disulfide <EQL 28
1,1-Dichloroethene <EQL 28
1,1-Dichloroethane <EQL 28
1,2-Dichloroethene (total) 90 28
Chloroform <EQL 28
1,2-Dichloroethane <EQL 28
2-Butanone <EQL 57
1,1,1-Trichloroethane <EQL 28
Carbon tetrachloride <EQL 28
Vinyl acetate <EQL 57
Bromodichloromethane <EQL 28
1,1,2,2-Tetrachloroethane <EQL 28

Ross Analytical Services, Inc

Lab No. 02
Test Code 8240

Reported: 10/25/95

UNITS uq/Kg

CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane’ <EQL _ 28
10061-02-6 trans-1,3-Dichloropropene <EQL _ 28
79-01-6 Trichloroethene 380 _ 28
124-48-1 Dibromochloromethane <EQL _ 28
79-00-5 1,1,2-Trichloroethane <EQL 28
71-43-2 Benzene <EQL _ . 28
10061-01-5 cis-1,3-Dichloropropene <EQL _ 28
110-75-8 2-Chloroethyl vinyl ether <EQL 1100
75-25-2 Bromoform <EQL _ 28
591-78-6 2-Hexanone <EQL _ 57
108-10-1 4-Methyl-2-pentanone <EQL _ 57
127-18-4 Tetrachloroethene <EQL __ 28
108-88-3 Toluene <EQL __ 28
108-90-7 Chlorobenzene <EQL __ 28
100-41-4 Ethyl benzene <EQL _ 28
100-42-5 Styrene <EQL _ 28
Xylenes 480 __ 28
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 105 70 - 121

Toluene-d8 111 81 - 117

4-Bromofluorobenzene 94 74 - 121




Work Order # 95-10-173

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

-
Ross Analytical Services, Inc Reported: 10/25/95
Sample Description Soil 3967-951016-3 Lab No. 03 bl
Volatiles by GC/MS Test Code 8240
-
10/23/95 DILUTION FACTOR UNITS ug/Kg
==
COMPOUND RESULT EQL CAS KNO. PARAMETER RESULT EQL
Chloromethane <EQL 110 78-87-5 1,2-Dichloropropane <EQt 56°
Bromomethane <EQL 110 10061-02-6 trans-1,3-Dichloropropene <EQL __ 5¢
s
vVinyl chloride <EQL 110 79-01-6 Trichloroethene 540 _ 56
Chloroethane <EQL 110 124-48-1 Dibromochloromethane <EQL _ Shi
Methylene chloride <EQt 56 79-00-5 1,1,2-Trichloroethane <EQL 56,
Acetone <EQL 110 71-43-2 Benzene <EQL 58%
Carbon disulfide <EQL 56 10061-01-5 <c¢is-1,3-Dichloropropene <EQL __ )
-
1,1-Dichloroethene <EQL 56 110-75-8 2-Chloroethyl vinyl ether <EQL 2200
1,1-Dichloroethane <EQL 56 75-25-2 Bromoform <EQL %-.
1,2-Dichloroethene (total) 120 56 591-78-6 2-Hexanone <EQL TiQ
Chloroform <EQL 56 108-10-1 4-Methyl-2-pentanone <EQL 1
1,2-Dichloroethane <EQL 56 127-18-4 Tetrachloroethene <EQL __
-
2-Butanone <EaL 110 108-88-3 Totuene <EQL 56
1,1,1-Trichloroethane <EQL 56 108-90-7 Chlorobenzene <EQL __ 1
i
Carbon tetrachloride <EQL 56 100-41-4 Ethyl benzene <EQL 5¢
Vinyl acetate <EQL 110 100-42-5 Styrene <EQL __ =
Bromodichloromethane <EQL 56 Xylenes 680
|
1,1,2,2-Tetrachloroethane <EQL 56
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-ds 99 70 - _121f
Toluene-d8 108 81 - 17
4-Bromof luorobenzene 96 74 - 121]

i



Work Order # 95-10-173

Sample Description Soil 3967-951016-4

Test Description

DATE ANALYZED

CAS NO.
74-87-3
74-83-9
75-01-4>
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

79-34-5

Volatiles by GC/MS

Ross Analytical Services, Inc

Lab No. 04

Test Code

8240

Reported: 10/25/95

UNITS ug/Xg

10/23/95 DILUTION FACTOR
COMPOUND RESULT EQL
Chloromethane <EQL 56
Bromomethane <EQL 56
Vvinyl chloride <EQL 56
Chloroethane <EQL 56
Methylene chloride <EQL 28
Acetone 86 56
Carbon disulfide <EQL 28
1,1-Dichloroethene <EQL 28
1,1-Dichloroethane <EQL 28
1,2-Dichloroethene (total) 86 28
Chloroform <EQL 28
1,2-Dichlorcethane <EQL 28
2-Butanone <EQL 56
1,1,1-Trichloroethane <EQL 28
Carbon tetrachloride <EQL 28
Vinyt acetate <EQL 56
Bromodichloromethane <EQL 28
1,1,2,2-Tetrachloroethane <EQL 28

CAS NO. PARAMETER RESULT EaL
78-87-5 1,2-Dichloropropane <EQL __ 28
10061-02-6 trans-1,3-Dichloropropene <EQL __ 28
79-01-6 Trichloroethene 230 28
1264-48-1 Dibromochloromethane <EQL 28
79-00-5 1,1,2-Trichloroethane <EQL __ 28
71-43-2 Benzene <EQL _ 28
10061-01-5 cis-1,3-Dichloropropene <EQL 28
110-75-8 2-Chloroethyl vinyl ether <EQL 1100
75-25-2 Bromoform <EQL _ 28
591-78-6 2-Hexanone <EQL 56
108-10-1 4-Methyl-2-pentanone <EQL _ 56
127-18-4 Tetrachloroethene <EQL 28
108-88-3 Toluene <EQL __ 28
108-90-7 Chlorobenzene <EQL 28
100-41-4 Ethyl benzene <EQL 28
100-42-5 Styrene <EQl __ 28
Xylenes 150 28
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 _ % _70- _ 121

Toluene-d8 __ 102 _ 81 - 117

4-Bromofluorobenzene 92 T4 - 121

|



Work Order # 95-10-173

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-66-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

-
Ross Analytical Services, Inc Reported: 10/25/95
sample Description Soil 3967-951016-5 Lab No. 05 [
Volatiles by GC/MS Jest Code 8240
-
10/26795 DILUTION FACTOR UNITS _  ug/Kg
-
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
Chloromethane <EQL 58 78-87-5 1,2-Dichloropropane <EQL 29%
Bromomethane <EQL 58 10061-02-6 trans-1,3-Dichloropropene <Eat __ 291
. -
Vinyl chloride <EQL 58 79-01-6 Trichloroethene 220 29
Chlorocethane <EQt 58 124-48-1 Dibromochloromethane <EQL __ 29
b=
Methylene chloride <EQL 29 79-00-5 1,1,2-Trichloroethane <EQL __ 29
Acetone <EQt 58 71-43-2 Benzene <EQL __ _2_'5-
Carbon disulfide <EQL 29 10061-01-5 cis-1,3-Dichloropropene <EQt 20
1,1-Dichloroethene <EQL 29 110-75-8 2-Chioroethyl vinyl ether <EQL 120(F
1,1-Dichloroethane <EQL 29 75-25-2 Bromoform <EQL 2
-
1,2-Dichloroethene (total) 47 29 591-78-6 2-Hexanone <EQL __ 58
Chloroform <EQL 29 108-10-1 4-Methyl~2-pentanone <EQL 5;'
1,2-Dichloroethane <EQL 29 127-18-4 Tetrachloroethene <EQL 29,
2-Butanone <EQL 58 108-88-3  Toluene <€aL &
1,1,1-Trichloroethane <EQL 29 108-90-7 Chlorobenzene <EQL r.
|
Carben tetrachloride <EQL 29 100-41-4 Ethyl benzene <EQt _ 29
Vvinyl acetate <EQL 58 100-42-S Styrene <EQL _ j%
8romodichloromethane <EQL 29 Xylenes 180 __ 2
1,1,2,2-Tetrachloroethane <EQf, 29 !
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-dé4 94 70 - 121
Toluene-d8 104 81 - 117
4-Bromof luorobenzene 89 74 - 121

|
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Work Order # 95-10-173 Ross Analytical Services, .Inc Reported: 10/25/95

Sample Description Soil 3967-951016-6 Lab No. 06
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 10/24/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL _ 58 78-87-5 1,2-Dichloropropane <EQL _ 29
74-83-9 Bromomethane <EQL 58 10061-02-6 trans-1,3-Dichloropropene <EQl _ 29
75-01-4 Vinyl chloride <EQL 58 79-01-6 Trichloroethene 180 __ 29
75-00-3  Chloroethane <EaL 58 124-48-1  Dibromochloromethane <EQL __ 29
75-09-2 Methylene chloride <EQL 29 79-00-5 1,1,2-Trichloroethane <gQt 29
67-64-1 Acetone <EQL __ 58 71-43-2 Benzene <EQL _ 29
75-15-0 Carbon disulfide <EQL 29 10061-01-5 cis-1,3-Dichloropropene <EQL _ 29
75-35-4 1,1-Dichloroethene <EOL _ 29 110-75-8 2-Chtoroethyl vinyl ether <EQL 1200
75-34-3 1,1-Dichloroethane <EQL 29 75-25-2 Bromoform <EQL 29
156-60-5 1,2-Dichloroethene (total) 49 29 591-78-6 2-Hexanone <EQL _ 58
67-66-3 Chloroform <EQL 29 108-10-1 4-Methyl-2-pentanone <EQL __ 58
107-06-2 1,2-Dichloroethane <EQL __ 29 127-18-4 Tetrachloroethene <EQL __ 29
78-93-3 2-Butanone <EQL __ 58 108-88-3 Toluene <EQL 29
71-55-6 1,1,1-Trichloroethane <EQL 29 108-90-7 Chlorobenzene <EQL __ 29
56-23-5 Carbon tetrachloride <EQL __ 29 100-41-4 Ethyl benzene <EQL __ 29
108-05-4 Vinyl acetate <EQL __ 58 100-42-5 Styrene <EQL _ 29
75-27-4 Bromodichloromethane <EQL _ 29 Xylenes 170 29
79-34-5 1,1,2,2-Tetrachloroethane <EQL ___ 29
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 91 _ 70 - _ 121
Toluene-d8 105 _ 81 - _117
4-Bromofluorobenzene 93 __ 74 - 121

|



Work Order # 95-10-194

Test Description

DATE ANALYZ2ED 10/24/95

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

[
Ross Analytical Services, Inc Reported: 10/25/95
I . -
Sample Description Soil 3967-951017-1 Lab No. 01
Volatiles by GC/MS Test Code 8240
L]
DILUTION FACTOR 1 UNITS ug/Kg
e
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
Chloromethane <EQL 11 78-87-5 1,2-Dichloropropane <EQL 5,5%
Bromomethane <EQL 11 10061-02-6 trans-1,3-Dichloropropene <EQL _ 5.5!
=
vVinyl chloride <EQL __ 11 79-01-6 Trichloroethene 15 5.5
Chloroethane <EQL __ 11 1264-48-1 Dibromochloromethane <EQL __ S.S,nl
Methylene chloride 15 _ 5.5 79-00-5 1,1,2-Trichloroethane <EQL Sas
Acetone <EQL 11 71-43-2 Benzene <EQL 5. 9
Carbon disulfide <EQL 5.5 10061-01-5 <cis-1,3-Dichloropropene <EQL 5.3
-
1,1-Dichloroethene : <EQt 5.5 110-75-8 2-Chtoroethyl vinyl ether <EQL 220
1,1-Dichloroethane <gal 5.5 75-25-2 Bromoform <EQL 5.5
-
1,2-Dichloroethene (total) <EQL 5.5 591-78-6 2-Hexanone <EQL 11
Chloroform <EQL 5.5 108-10-1 4-Methyl-2-pentanone <EQL 1.
1,2-Dichloroethane <EQL _ 5.5 127-18-4 Tetrachloroethene <EQL S.
=
2-Butanone <EQL 11 108-88-3 Toluene <EQL 5.5
1,1,1-Trichloroethane 9.6 5.5 108-90-7 Chlorabenzene <EQL 5.
@
Carbon tetrachloride <EQt 5.5 100-41-4 ethyl benzene <EQL 5.5
Vinyl acetate <EQL 11 100-42-5 Styrene <EQL _ b |
Bromodichloromethane <EQL __ 5.5 Xylenes <EQL __ 5.1
i
1,1,2,2-Tetrachloroethane <EQL 5.5
SURRGGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 106 70 121
Toluene-d8 108 81 117
4-Bromofluorobenzene 99 74 121

|
|



Work Order # 95-10-194

Sample Description Soil 3967-951017-2

Test Description

DATE ANALYZED

CAS NO.
74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

79-34-5

Ltab No. 02
Volatiles by GC/MS Test Code 8240
10/24/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <EQL _ 11
Bromomethane <EQL _ 1
Vinyl chloride <EQL _ Al
Chloroethane <EQL __ "
Methylene chloride 1 5.4
Acetone <EQL _ _ 11
Carbon disul fide <EQL 5.4
1,1-Dichloroethene <EQt _ 5.4
1,1-Dichloroethane <EQL 5.4
1,2-Dichloroethene (total) <EQL 5.4
Chloroform <EQL _ 5.4
1,2-Dichloroethane <EQL _ 5.4
2-Butanone <EQlL __ 1"
1,1,1-Trichloroethane 14 5.4
Carbon tetrachloride <EQL 5.4
Vinyl acetate <EQL __ 11
Bromodichloromethane <EQL _ 5.4
1,1,2,2-Tetrachloroethane <EQL 5.4

Ross Analytical Services, Inc

Reported: 10/25/95

UNITS ug/Kq

CAS NO. PARAMETER
78-87-5 1,2-Dichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
124-48-1 Dibromochtoromethane
79-00-5 1,1,2-Trichloroethane
71-43-2 Benzene
10061-01-5 cis-1,3-Dichloropropene
110-75-8 2-Chloroethyl vinyl ether
75-25-2 Bromoform
591-78-4 2- Hexanone
108-10-1 4-Methyl-2-pentanone
127-18-4 Tetrachloroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene
Xylenes
SURROGATE % RECOVERY
1,2-Dichloroethane-dé 106
Toluene-d8 _m
4-Bromof luorobenzene __93

RESULT EQL
<EQL 5.4
<EQL 5.4

22 5.4
<EQL 5.4
<EQL 5.4
<EQL 5.6
<EQL 5.4
<EQL 220
<EQL 5.4
<EQL 11
<EQL 11
<EQL 5.4
<EQL 5.4
<EQL 5.4
<EQL 5.4
<EQL 5.4
<EQL 5.4

LIMITS
70 - _121
81 _ 117
74 121

|



Work Order # 95-10-194

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-364-5

=
Ross Analytical Services, Inc Reported: 10/25/95
Sample Description Soil 3967-951017-3 Lab No. 03
Volatiles by GC/MS Test Code 8240
-
10424/95 DILUTION FACTOR UNITS _  ug/Kg
-
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
chloromethane <EQL 11 78-87-5 1,2-Dichloropropane <EQL __ 5,748
Bromomethane <EQL 11 10061-02-6 trans-1,3-Dichloropropene <EQt __ 5.7
=
vinyl chloride <EQt 11 79-01-6 Trichloroethene <EQL __ 5.7
Chloroethane <EQi 11 124-48-1 Dibromochloromethane <EQL 5.7
[ ]
Methylene chloride 6.4 5.7 79-00-5 1,1,2-Trichloroethane <EQL 5.7
Acetone <EQL 11 71-43-2 Benzene <EQL 5,74
Carbon disutfide <EQL 5.7 10061-01-5 cis-1,3-Dichloropropene <EQL 5.7
-
1,1-Dichtoroethene <EQL 5.7 110-75-8 2-Chloroethyl vinyl ether <EQL 230
1,1-Dichloroethane <EQL 5.7 75-25-2 Bromoform <EQL 5.%
-
1,2-Dichloroethene (total) <EQL 5.7 591-78-6 2-Hexanone <EQL 11
Chloroform <EQL 5.7 108-10-1 4-Methyl-2-pentanone <EQL 1
1,2-Dichloroethane <EQL 5.7 127-18-4 Tetrachloroethene <EQL 5.8
-
2-Butanone <EQL 11 108-88-3 Toluene <EQL 5.7
1,1,1-Trichloroethane <EQL 5.7 108-90-7 Chlorobenzene <EaL __ 5.
|
Carbon tetrachloride <EQL 5.7 100-61-4 Ethyl benzene <EQL 5.7
Vinyl acetate <EQL 11 100-42-5 Styrene <EQt 5.%
Bromodichloromethane <EQL 5.7 Xylenes <EQt __ 5.7
1,1,2,2-Tetrachloroethane <EQL 5.7
SURROGATE % RECOVERY - LIMITS
1,2-Dichloroethane-d4 98 70 121
Toluene-d8 104 81 117
4~Bromafluorobenzene 107 76 121




Work Order # 95-10-173 Ross Analytical Services, Inc Reported: 10/25/95

Moisture by EPA 160.3 Method(s): 160.3

Lab No. Sample Description Result Units EQL
01a Soil 3967-951016-1 13.9 % 0.5
02a Soil 3967-951016-2 15.1 % 0.5
03a Soil 3967-951016-3 11.7 % 0.5
04A Soil 3967-951016-4 15.2 % 0.5
05A Soil 3967~951016-5 13.8 % 0.5
10]5..\ Soil 3967-951016-6 16.5 % 0.5



Work Order # 95-10-194 Ross Analytical Services, Inc Reported: 10/25/95

Moisture by EPR 160.3 Method(s): 160.2

Lab No. Sample Description Result Units EQL
O1Aa Soil 3967-951017-1 11.6 % 0.5
02A Soil 3967-951017-2 12.4 % 0.5
03A Soil 3967-951017-3 11.9 % 0.5
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Ross Analytical Services, Inc.

I ROSS

TO433 Foly tndusimal Parkway « Strongsville, Ohio 44136
P2I6) ST2R2000 e Tan 1246y 372.7620 « 1-X00.323.7737
“
CERTIFICATE OF ANALYSIS .
Client: ;
Treatek - CRA Work Order #: 895-~10-326
2055 Niagara Falls Blvd Client Code: CRA
Suite 3 Report Date: 11/27/95 «
Niagara Falls, NY 14304 Work ID: Soils for 8240
Attn: Cindy Lin Date Received: 10/31/95 ,
.
Purchase Order: tt0003798 proj #3367
[
SAMPLE IDENTIFICATION
LTS
Lab Sample Lab Sample
Number Description Number Description
01l Soil 3967-Area B-TZ-1A 02 Soil 3967-Area B-T2-1B o
03 Soil 3967-Area B-T2-2A 04 Soil 3967-Area B-T2-2B
05 Soil 3967-Area B-T2-3A 06 Soil 3967-Area B-T2-3B
07 Soil 3967-Area B-~T2-4A 08 Soil 3967~Area B-T2-4B »
0s Scil 3967-Area B-T2-5A 10 Soil 3967~Area B-T2-5B
11 Soil 3967-Area C-T2-1A 12 Soil 3967~Area C-T2-1B
13 Soil 3967-Area C-T2-2A 14 Soil 3967-Area C-T2-28B
15 Soil 3967-Area C-T2-3A 16 Soil 3967-Area C~T2-3B -
17 Soil 3967~Area C-T2-4A 18 Soil 3967-Area C~T2-4B
19 Soil 3967-Area C~-T2-5A 20 Soil 3967-Area C~T2~5B
21 Soil 3967-Area C/N-T2-1h 22 Soil 3967-Area C/N-T2-1B
23 Soil 3967-Area C/N-T2-2A 24 Soil 3967-Area C/N-T2-2B
25 Soil 3967-Area C/N-T2-3A 26 Soil 3967-~Area C/N-T2-~3B
27 Soil 3967-~Area C/N-T2-4A 28 Soil 3967~Area C/N~T2-4B
29 Scil 3967~Area C/N-T2-SA 30 Soil 3967-Area C/N~T2-5B

Data are reported on an as-received basis unless stated other-

wise.

most

Estimated Quantitation Limits

analytes.

(EQL's)

are listed for

EQL's are the lowest concentrations that can
be reliably measured under routine laboratory conditions.
Unless otherwise noted, method blanks had no targets found
above their EQL's and results were not corrected for blanks.

These results are reported on a dry-weight basis.
CLP Form 4's are included to allow samples to be matched to

/ @s / 7/ (»/&464//

t{ficdre approved by
Cralg H. Caldwell

their associated blanks and LCS's.

Ce



Work Order # 95-~10-326 Ross Analytical Services, Inc Reported: 11/27/95

Moisture by EPA 160.3 Method(s): 160.3

Lab No. Sample Description Result Units EQL
01a Soil 3967-Area B-T2-1A 15.5 % 0.5
02a Soil 3967-Area B-T2-1B 16.6 % 0.5
0o3a Soil 3967-Area B-T2-2A 15.7 % 0.5
04a Soil 3967-Area B-T2-2B 16.2 % 0.5
05Aa Soil 3967-Area B-T2-3A 18.1 % 0.5
06A Soil 3967-Area B-T2-3B 16.7 % 0.5
07a Soil 3967-Area B~T2-4A 17.7 % 0.5
08a Soil 3967~Area B-T2-4B 18.2 % 0.5
0sa Soil 3967-Area B-T2-5A 16.3 % 0.5
10Aa Soil 3967-Area B-T2-5B 18.4 % 0.5
11Aa Soil 3967~-Area C-T2-1A 17.8 % 0.5
12a Soil 3967-Area C-T2-1B 18.1 % 0.5
13Aa Soil 3967-Area C-T2-2A 18.5 % 0.5
14A Soil 3967~Area C-T2-2B 19.1 % 0.5
15A Soil 3967-Area C-T2-3a 19.2 % 0.5
16A Soil 3967-Area C-T2-3B 16.0 % 0.5
17A Soil 3967-Area C-T2-4A 17.6 % 0.5
18a Soil 3967-Area C-T2-4B 19.1 % 0.5
19a Soil 3967-Area C-T2-5a 16.9 % 0.5
20A Soil 3967-Area C-T2-5B 18.8 % 0.5
21A Soil 3967-Area C/N-T2-1A 18.8 % 0.5
221 Soil 3967-Area C/N-T2-1B 20.2 % 0.5
23A Soil 3967-Area C/N-T2-21 19.8 % 0.5
24A Soil 3967-Area C/N-T2-2B 19.5 % 0.5
25A Soil 3967-Area C/N-T2-3A 19.7 % 0.5
26A Soil 3967-Area C/N-T2-3B 19.3 % 0.5
27a Soil 3967-Area C/N-T2-4A 21.2 % 0.5
28A Soil 3967-Area C/N-T2-4B 18.8 % 0.5
29Aa Soil 3967-Area C/N-T2-5A 18.8 % 0.5
30Aa Soil 3967-Area C/N-T2-5B 19.1 % 0.5



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.

74-87-3

76-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analtytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T2-1A Lab No. 01
Volatiles by GC/MS Test Code 8240
11710/95 DILUTION FACTOR 1 UNITS ug/Kq
COMPOUND RESULT EGL CAS NO. PARAMETER
Chloromethane <EQL _ 12 78-87-5 1,2-Dichloropropane
Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene
vinyl chloride <EQL _ 12 79-01-6 Trichloroethene
Chloroethane <€aL 12 124-48-1 Dibromochtoromethane
Methylene chloride 5.4 U8 5.9 79-00-5 1,1,2-Trichloroethane
Acetone 42 12 71-43-2 Benzene
Carbon disul fide <EQL 5.9 10061-01-5 cis-1,3-Dichloropropene
1,1-0ichloroethene <EQL 5.9 110-75-8 2-Chloroethyl vinyl ether
1,1-Dichloroethane <EQL 5.9 75-25-2 Bromoform
1,2-Dichloroethene (total) <EQL 5.9 591-78-6 2-Hexanone
Chtoroform <EOL 5.9 108-10-1 4-Methyl-2-pentanone
1,2-Dichloroethane <EQL 5.9 127-18-4 Tetrachloroethene
2-Butanone <EQL 12 108-88-3 Totuene
1,1, 1-Trichloroethane 1.9 d 5.9 108-90-7 Chlorobenzene
Carbon tetrachloride <€oL 5.9 100-41-4 Ethyl benzene
Vinyl acetate <EQL 12 100-42-5 Styrene
Bromodichloromethane <EQL _ 5.9 Xylenes
1,1,2,2-Tetrachloroethane <Eat __ 5.9
SURROGATE % RECOVERY
1,2-Dichloroethane-dé 106
Toluene-d8 104
4-8romofluorobenzene 100

“
=
RESULT EQL
<EQL 5.9%
<EOL 5.9
=
2.7 J 5.9
<EQt __ 5.¢
[
<EQL __ 5.9
<EQL 5. -
<EQL _ 5.
o
<EQl 240
<EOL 5
-,
<EQL 12
<EQL -
<EQL ___ °
L
<EQL 5.¢
<EOL 3
|
<EQL S,
<EQL 3
3.4 5
j
LIMITS
- 12
- 1

IB‘ li’i ‘8‘

-



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

UNLTS ug/Kg

Soil 3967-Area B-T2-1B Lab No. 02
Volatiles by GC/MS Test Code 8240
11707795 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chtoromethane <EQL __ 12
Bromomethane <EQL _ 12
Vinyl chloride <EQL _ 12
Chloroethane <EQL 12
Methylene chloride 1.7 J 6.0
Acetone 16 12
Carbon disulfide <EQL 6.0
1,1-Dichloroethene . <EQL 6.0
1,1-Dichlorocethane <EQL 6.0
1,2-Dichloroethene (total) <EQL _ 6.0
Chloroform <EQL _ 6.0
1,2-Dichloroethane <EQL 6.0
2-Butanone <EQL 12
1,1,1-Trichloroethane 8.4 6.0
Carbon tetrachloride <EQl 6.0
Vinyl acetate ?EQL __ 12
Bromodichloromethane <EQL __ 6.0
1,1,2,2-Tetrachloroethane <EQL 6.0

CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL _ 6.0
10061-02-6 trans-1,3-Dichloropropene <EQL __ 6.0
79-01-6 Trichloroethene 6.3 __ 6.0
124-48-1 Dibromochloromethane <EQL _ . 6.0
79-00-5 1,1,2—Trjchloroethane <EQL _ 6.0
71-43-2 Benzene <EQL __ 6.0
10061-01-5 cis-1,3-Dichloropropene <EQL _ 6.0
110-75-8 2-Chloroethyl vinyl ether <EQL _ 240
75-25-2 Bromoform <EQL 6.0
591-78-6 2-Hexanone <EQL __ 12
108-10-1 4-Methyl-2-pentanone <EQL 12
127-18-4 Tetrachloroethene <EQL 6.0
108-88-3 Toluene <EQL 6.0
108-90-7 Chlorobenzene <EQL 6.0
100-41-4 Ethyl benzene 2.3 J 6.0
100-42-5 Styrene <EQL 6.C
Xylenes 15 6.¢
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 80 70 - 121

Toluene-d8 104 _ 81 - _ 117

4-Bromof luorobenzene 96 74 - 121

|



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T2-2A Lab No. 03
Test Description Votatiles by GC/MS Test Code 8240
DATE ANALYZED 11/07/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER
74-87-3 Chloromethane <EQL _ 12 78-87-5 1,2-Dichloropropane
74-83-9 Bromomethane <EQL .12 10061-02-6 trans-1,3-Dichloropropene
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane
75-09-2 Methylene chloride 1.9 48 5.9 79-00-5 1,1,2-Trichl{oroethane
67-64~1 Acetone <EQL 12 71-43-2 Benzene
75-15-0 Carbon disulfide <EQL 5.9 10061-01-5 cis-1,3-Dichloropropene
75-35-4 1,1-Dichloroethene <EQL 5.9 110-75-8 2-Chloroethyl vinyl ether
75-34-3 1,1-Dichloroethane <EOL 5.9 75-25-2 Bromoform
156-60-5 1,2-Dichloroethene (total) <€QL 5.9 591-78-6 2-Hexanone
67-66-3 Chtoroform <EQL __ 5.9 108-10-1 4-Methyl-2-pentanone
107-06-2 1,2-Dichloroethane <EQL 5.9 127-18-4 Tetrachlorcethene
78-93-3 2-Butanone <EQL _ 12 108-88-3 Toluene
71-55-6 1,1,1-Trichloroethane 9.9 __ 5.9 108-90-7 Chlorobenzene
56-23-5 Carbon tetrachloride <EQL __ 5.9 100-41-4 Ethyl benzene
108-05-4 Vinyl acetate <EQL __ 12 100-42-5 Styrene
75-27-4 Bromodichloromethane <EQL ___ 5.9 Xylenes
79-34-5 1,1,2,2-Tetrachloroethane <EQt 5.9
SURROGATE % RECOVERY
1,2-Dichloroethane-d4 81
Toluene-d8 103
4-Bromofluorcbenzene 90

L
-
[
RESULT EOL
<EQL 5.9
<EQL __ 5.5
i
10 __ 5.9
<EQL 5.88
—<kQL __ -
<EOL 5.9
<EQl 5.9
<EQL __ 5.1
e
<EOL __ 240
<EQL __ 5.
-
<EQL __ 12
<EoL oy
<EQL ___ 5
-
<EQL _ 5.9
<EOL __ 5i
-
<EQL _ 5.¢
<EQL e |
<EQL __ 5
]
LIMITS
70 - 121
81 - 11
76 - 12

|



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T12-2B Lab No. 04
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/10/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQ
74-87-3 Chloromethane <EQL 12 78-87-5 _1,2-Dichloropropane <EQL 6.
74-83-9 Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL _ 6.
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene 10 6.
75-00-3 Chloroethane <gat _ 12 124-48-1 Dibromochtoromethane <EQL 6.
75-09-2 Methylene chloride 6.5 B 6.0 79-00-5 1,1,2-Trichloroethane <EQL 6.
67-64-1 Acetone <EOL _ 12 71-43-2 Benzene <EQt 6.
75-15-0 Carbon disulfide <EQL 6.0 10061-01-5 c¢is-1,3-Dichloropropene <EQL 6.
75-35-4 1,1-Dichloroethene <EQL _ 6.0 110-75-8 2-Chloroethyt vinyl ether <EQL _ 24
75-34-3 1,1-Dichloroethane 0.9 _J 6.0 75-25-2 gromoform <EOL ___ 6.
156-60-5 1,2-Dichloroethene (total) <EQL 6.0 591-78-6 2-Hexanone <EQL __ 1
67-66-3 Chloroform <EQL _ 6.0 108-10-1 4-Methyl-2-pentanone <gQt _
107-06-2 1,2-Dichloroethane <Eat __ 6.0 127-18-4 Tetrachloroethene <EQL __ 6
78-93-3 2-Butanone <EOL __ 12 108-88-3 Toluene <EQL __ 6
71-55-6 1,1,1-Trichloroethane 9.5 6.0 108-90-7 Chlorobenzene <EQL _ 6
56-23-5 Carbon tetrachloride <EQL 6.0 100-41-4 . Ethyl benzene <EQL __ 6
108-05-4 Vinyl acetate <EQL 12 100-42-5 Styrene <EQL __ 4
75-27-4 Bromodich loromethane <EQL __ 6.0 Xylenes <EQL __ ¢
79-34-5 1,1,2,2-Tetrachloroethane <EQl 6.0
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 103 70 - _12
Toluene-d8 106 8- _n
4-Bromofluorobenzene 100 74 - 12




Work Order # 95-10-326 Ross Analytical Services, Inc Reported: 11/27/95
Sample Description Soil 3967-Area B-T2-3A Lab No. 05
Test Description Votatiles by GC/MS Test Code 8240
-
DATE ANALYZED 11/10/95 DILUTION FACTOR i UNITS ug/Kgq
=
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane €L 12 78-87-5 1,2-Dichloropropane <€l 6.1
74-83-9 Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL _ 6.1
-
75-01-4 Vinyl chloride <EQL 12 79-01-6 Trichloroethene 10 6.1
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL _ 6.1
-
75-09-2 Methylene chloride 8.4 8 6.1 79-00-5 1,1,2-Trichloroethane <EQL 6.1
67-64-1 Acetone <EOL 12 71-43-2 Benzene <EQL _ 6.1
75-15-0 Carbon disulfide _ <EQL 6.1 10061-01-5 c¢is-1,3-Dichloropropene <gaL 6.1
o
75-35-4 1,1-Dichlorosthenc o<ECL 6.1 110-75-8 2-Chicrocthyl vinyl ether <EQoL 245
75-34-3 1,1-Dichlorocthane <ECL _ 6.1 75-25-2 8romoform <EQL 6.
-
156-60-5 1,2-Dichlorecethene (total) <ECL _ 6.1 591-78-6 2-Hexanone <EQL 12
67-66-3 Chioroform <EoL 6.1 108-10-1 4-Methyl-2-pentanone <EQL 1.
107-06-2 1,2-Dichlorocthane <EQl _ 6.1 127-18-4 Tetrachloroethene <EQL 6.!
e
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene <EQL 6.1
71-55-6 1,1,1-Trichtoroethane 12 6.1 108-90-7 Chlorobenzene <EQt 6.
=
56-23-5 Carbon tetrachloride <EQl 6.1 100-41-4 Ethyl benzene <EQL 6.1
108-05-4 Vinyl acetate <EQL _ 12 100-42-5 Styrene <Eat ¥ |
75-27-4 Bromodichloromethane <ol 6.1 Xylenes <EQL b4
: -
79-34-5 1,1,2,2-Tetrachloroethane <EQL 6.1
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 104 70 - 12188
Toluene-d8 106 81 - 117
4-Bromof luorobenzene 100 74 - 121
-
-



Work QOrder # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Soil 3967-Area B-T2-38B Lab No. 06
Volatiles by GC/MS Test Code 8240
11/106/95 DILUTION FACTOR 1 UNITS

COMPOUND RESULT EQL
Chloromethane <EQL 12
Bromomethane <EQL 12
Vinyl chloride <EQL 12
Chloroethane <EQL 12
Methylene chloride 6.0 JB 6.0
Acetone <EQL 12
Carbon disulfide <EQL _ 6.0
1,1-Dichloroethene _<EQL __ 6.0
1,1-Dichloroethane 0.6 J 6.0
1,2-Dichloroethene (total?) <EQL 6.0
Chloroform <EQL 6.0
1,2-Dichloroethane <EQL 6.0
2-Butanone <EQL 12
1,1,1-Trichioroethane 9.9 6.0
Carbon tetrachloride <EQL 6.0
Vinyl acetate <EQL _ 12
Bromodichloromethane <EQL __ 6.0
1,1,2,2-Tetrachloroethane <EQL 6.0

Ross Analytical Services, Inc

Reported: 11/27/95

ug/Kg
CAS NO. PARAMETER RESULT EQ
78-87-5 1,2-Dichloropropane <EQL 6.
10061-02-6 trans-1,3-Dichloropropene <EQL 6.
79-01-6 Trichloroethene " 6.
124-48-1 Dibromochloromethane <EQl 6.
79-00-5 1,1,2-Trichloroethane <EQL 6.
71-43-2 Benzene <EQL 6.
10061-01-S c¢is-1,3-Dichloropropene <EQL 6.
110-75-8 2-Chloroethyl vinyl ether <EQL 24
75-25-2 Bromoform <EQL 6.
591-78-6 2-Hexanone <EQL
108-10-1 4-Methyl-2-pentanone <EQL
127-18-4 Tetrachloroethene <EQL 6.
108-88-3 Toluene <EQL 6
108-90-7 Chlorobenzene <EQL 6
100-41-4 Ethyl benzene <EQL 6
100-42-5 Styrene <EQL __ 6
Xylenes <EQL ¢
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 _ 106 ___70 _12
Toluene-d8 106 _ .8 1
4-Bromofluorobenzene 100 _ 74 12°

|



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T2-4A Lab No. 07 ~
Test Description Volatiles by GC/MS Test Code 8240
-
DATE ANALYZED 11/10/95 DILUTION FACTOR 1 UNITS ug/Xg
' =
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL __ 12 78-87-5 1,2-Dichloropropane <EQL 6.1 =
74-83-9 Bromomethane <eaL 12 10061-02-6 trans-1,3-Bichloropropene <EQL _ 6.1
[roe
75-01-4 Vinyl chloride <EaL _ 12 79-01-6 Trichloroethene 8.7 6.1
75-00-3 Chloroethane <BQL __ 12 124-48-1 Dibromochloromethane <EQL _ 6.1
[
75-09-2 Methylene chloride 6.9 8 6.1 79-00-5 1,1,2-Trichloroethane <EQL 6.1
67-64-1 Acetone <@L 12 71-43-2 Benzene <EQL 6.1%
75-15-0 Carbon disulfide <EQL 6.1 10061-01-5 cis-1,3-Dichloropropene <EQt 6.1
=
75-35-4 1,1-Dichloroethene <EQL 6.1 110-75-8 2-Chloroethyl vinyl ether <EQL 240
75-34-3 1,1-Dichloroethane <EQL 6.1 75-25-2 Bromoform <EQL 6.1
[
156-60-5 1,2-Dichloroethene (total) <EQL 6.1 591-78-6 2-Hexanone <EQL 12
67-66-3 Chloroform <EOL 6.1 108-10-1 4-Methyl-2-pentanone <EQL 12
107-06-2 1,2-Dichloroethane <EQL 6.1 127-18-4 Tetrachloroethene <EQL _ 6.1
[
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene <EQL 6.1
71-55-6 1,1,1-Trichloroethane 6.0 J 6.1 108-90-7 Chlorobenzene <EQL 6.
o
56-23-5 Carbon tetrachloride <EQL 6.1 100-41-4 Ethyl benzene <EOL 6.1
108-05-4 Vinyl acetate <EQL __ 12 100-42-5 Styrene <EQL __ 6.8
75-27-4 Bromodichloromethane <EOL __ 6.1 Xylenes <EQL _ 6.
-
79-34-5 1,1,2,2-Tetrachloroethane <EQL 6.1
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 107 70 121 =
Toluene-d8 106 81 117
4-Bromof luorobenzene 99 74 121
-
[



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T2-4B Lab No. 08
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQl
74-87-3 Chloromethane <EQL 12 78-87-5 1,2-Dichloropropane <EQL 6.
74-83-9 Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene 19 6.
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL __ 6.
75-09-2 Methylene chloride 3.9 J 6.1 79-00-5 1,1,2-Trichloroethane <EQL _ 6.
67-64-1 Acetone 40 B 12 71-43-2 Benzene <EQL 6.
75-15-0 Carbon disulfide _<EQL __ 6.1 10061-01-5 cis-1,3-Dichloropropene <EQL 6.
75-35-4 1,1-Dichloroethene <EQL __ 6.1 110-75-8 2-Chloroethyl vinyl ether <EQL 24
75-34-3 1,1-Dichloroethane <EQL 6.1 75-25-2 Bromoform <EQL 6.
156-60-5 1,2-Dichloroethene (total) <EQL _ 6.1 591-78-6 2-Hexanone <EQt _ 1
67-66-3 Chloroform <EQL 6.1 108-10-1 4-Methy(-2-pentanone <EQt
107-06-2 1,2-Dichloroethane <Eal 6.1 127-18-4 Tetrachloroethene <EQL _ 6.
78-93-3 2-Butanone <EqL 12 108-88-3 Toluene <EQL _ 6.
71-55-6 1,1,1-Trichloroethane 15 6.1 108-90-7 Chlorobenzene <EQL 6
56-23-5 Carbon tetrachloride <EQL 6.1 100-41-4 Ethyl benzene <EQl _ 6
108-05-4 Vinyl acetate <EQl __ 12 100-42-5 Styrene <EQL _ 6
75-27-4 Bromodichloromethane <EQL _ 6.1 Xylenes <EQL _ 6
79-34-5 1,1,2,2-Tetrachloroethane <EQL __ 6.1
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 __ 103 70 2
Toluene-d8 __104 _ 8 17
4-Bromof luorobenzene 95 74 121

|



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

UNITS ug/Kg

Soil 3967-Area B-T2-5A Lab No. 09
Volatiles by GC/MS Test Code 8240
11/10/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <EQL __ 12
Bromomethane <EQL _ 12
vinyl chloride <EQL __ 12
Chloroethane <EQL _ 12
Methylene chloride 3.0 _J 6.0
Acetone 28 8 12
Carbon disulfide <EQL 6.0
1,1-Dichloroethene <EQL 6.0
1,1-Dichloroethane 1.0 J 6.0
1,2-Dichloroethene (total) <EQL 6.0
Chloroform <EQL 6.0
1,2-Dichloroethane <EQL __ 6.0
2-Butanone <EQL 12
1,1, 1-Trichloroethane 13 6.0
Carbon tetrachloride <EQL _ 6.0
Vinyl acetate <EQL __ 12
Bromodichloromethane <EQL 6.0
1,1,2,2-Tetrachloroethane <EQL 6.0

CAS NO.

78-87-5

10061-02-6

79-01-6

124-48-1

79-00-5

71-43-2

10661-01-5

110-75-8

75-25-2

591-78-6

108-10-1

127-18-4

108-88-3

108-90-7

100-41-4

100-42-5

1,2-Dichloroethane-d4

4-Bromof luorobenzene

PARAMETER
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichtoropropene
2-Chloroethyl vinyl ether
Bromoform

2-Hexanone
4-Methyl-2-pentanone
Tetrachtoroethene
Toluene

Chlorobenzene

Ethyl benzene

Styrene
Xylenes
SURROGATE % RECOVERY
104
Toluene-d8 106
100

[T
=1
e
RESULT EQL
<EQL 6.0%
<EQL _ 6.0
e,
12 6.0
<EQL _ 6.0
-
<EQL __ 6.0
<EQL __ 6. 088
<EQL 6.C
(e
<EQL 240
<€EQl 6.1
-
<EQL _ 12
<EQL T
<EQL 6.0
e
<€al 6.0
<E0L 6.
-
<EQL 6.0
<EQL _ 64..
4.5 _J 6.7
-
LIMITS
70 - 121
81 - 117
74 - 121
-
-



Work Order # 95-10-326

Test Description

DATE ANALYZED 11/10/95

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area B-T2-58B Lab No. 10
Volatiles by GC/MS Test Code 8240
DILUTION FACTOR 1 UNITS ug/Kg
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
Chloromethane <EQL __ 12 78-87-5 1,2-Dichloropropane <EQL 6.
Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.’
Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene 1M _ 6.
Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL __ 6.
Methylene chloride 2.9 J 6.1 79-00-5 1,1,2-Trichloroethane <EQL __ 6.
Acetone 100 8 12 71-43-2 Benzene <EQL 6.
Carbon disulfide <ECL 6.1 10061-01-5 cis-1,3-Dichloropropene <EQL 6.
1,1-Dichloroethene <EQL 6.1 110-75-8 2-Chloroethyl vinyl ether  ~ <EQL _ 25
1,1-Dichloroethane 0.8 J 6.1 75-25-2 Bromoform <EQL _ 6.
1,2-Dichloroethene (total) <EoL 6.1 591-78-6 2-Hexanone <EQL _ 1
Chloroform <EQL __ 6.1 108-10-1 4-Methyl-2-pentanone <EQL ___ 1
1,2-Dichloroethane <EQL ___ 6.1 127-18-4 Tetrachloroethene 0.8 4 6
2-Butanone <EQL 12 108-88-3 Toluene <€at __ 6.
1,1,1-Trichloroethane 14 6.1 108-90-7 Chlorobenzene <EQL _ 6.
Carbon tetrachloride <EQL __ 6.1 100-41-4 Ethyl benzene 4.9 J 6.
Vinyl acetate <EQL __ 12 100-42-5 Styrene <EQL 6.
Bromodichloromethane <EQL __ 6.1 Xylenes 31 __ 6.
1,1,2,2-Tetrachloroethane <EQL _ 6.1
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-dé __1086 - _121
Toluene-d8 __106 __ 8- _117
4-Bromofluorobenzene 101 74 - 121

|



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Sample Description Soil 3967-Area C-T2-1A Lab No. 11 —
Volatiles by GC/MS Test Code 8240
[
11/09/95 DILUTION FACTOR 1 UNITS ug/Kgq
[
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
Chloromethane <EQL 12 78-87-5 1,2-Dichloropropane <EQL __ 6. %8
Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropr0pene‘ <EQL __ 6.
R -
Vinyl chloride 8.7 I 12 79-01-6 Trichloroethene 25 6.1
Chloroethane <EQL _ 12 124-48-1 Dibromochloromethane <EQL 6.
-
Methylene chloride 10 6.1 79-00-5 1,1,2-Trichloroethane <EQL __ 6.1
Acetone 170 12 71-43-2 Benzene <EQL ™
Carbon disul fide <EQL 6.1 10061-01-5 <cis-1,3-Dichloropropene <EQlL smt
. . -
1,1-Dichloroethene <EQl 6.1 110-75-8 2-Chloroethyl vinyl ether <EQL 240
1,1-Dichloroethane <EQL 6.1 75-25-2 Bromoform <EQL _ - |
-
1,2-Dichlorcethene (total) b7 6.1 591-78-6 2-Hexanone <EQt _ 12
Chloroform <EQL 6.1 108-10-1 4-Methyl-2-pentanone <EQL _ =
1,2-Dichloroethane <EQL 6.1 127-18-4 Tetrachloroethene <EQL Gl
2-Butanone 29 12 108-88-3  Toluene 1.2 J &
1,1,1-Trichloroethane <EQL 6.1 108-90-7 Chlorobenzene <EQL 1
[
Carbon tetrachloride <EQL 6.1 106-41-4 Ethyl benzene 2.4 _J 6.1
vinyl acetate 2 __ 12 100-42-5 Styrene <EQL __ R
Bromodichloromethane <EQL __ 6.1 Xylenes 43 B .
1,1,2,2-Tetrachloroethane <EQL __ 6.1 -
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-dé 107 70 - 12
Toluene-d8 114 81 - 117
4-Bromof luorobenzene 93 74 - 10
(=g
=

Ross Analytical Services, Inc

Reported: 11/27/95




Work Order # 95-10-326 Ross Analytical Services, Inc Reported: 11/27/95

Sample Description Soil 3967-Area C-T2-1B Lab No. 12
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT | EQL CAS NO. PARAMETER RESULT s EQL
74-87-3 Chloromethane <EQL 12 78-87-5 1,2-Dichloropropane <EQL _ 6.1
74-83-9 Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.1
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene 12 6.1
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL 6.1
75-09-2 Methylene chloride 7.0 8B 6.1 79-00-5 1,1,2-Trichloroethane <EoL 6.1
67-64-1 Acetone 84 B 12 71-43-2 Benzene <EQL _ 6.1
75-15-0 Carbon disulfide <EQL 6.1 10061-01-5 <cis-1,3-Dichloropropene <EQL 6.1
75-35-4 1,1-Dichloroethenc <EQL 6.1 110-75-8 2-Chloroethyl vinyl ether _~ <EQL _ 24(
75-34-3 1,1-Dichloroethane <EQL __ 6.1 75-25-2 Bromoform <EQL 6.
156-60-5 1,2-Dichloroethene (total) 13 6.1 591-78-6 2-Hexanone <EQL 1
67-66-3 Chloroform <EQL 6.1 108-10-1 4-Methyl-2-pentanone <EOL 1
107-06-~2 1,2-Dichloroethane <EQL 6.1 127-18-4 Tetrachloroethene <EQL _ 6.
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene <EQL _ 6.
71-55-6 1,1,1-Trichloroethane <EQL 6.1 108-90-7 Chlorobenzene <EQL __ 6.
56-23-5 Carbon tetrachloride <EQL 6.1 100-41-4 Ethyl benzene <EQL __ 6.
108-05-4 Vinyl acetate <EQL 12 100-42-5 Styrene <EQL __ 6.
75-27-4 Bromodichloromethane <EQL 6.1 Xylenes 34 6.
79-34-5 1,1,2,2-Tetrachloroethane <EQL ___ 6.1
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 98 __ 70 - _121
Toluene-d3 113 8- _117
4-Bromofluorobenzene 90 __ 74 - 121




Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area C-T2-2A Lab No. 13 .
Test Description Volatiles by GC/MS Test Code 8240
=
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS ug/Kq
-
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL __ 12 78-87-5 1,2-Dichloropropane <EQL __ 6.1
74-83-9 Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL _ 6.1
- . -
75-01-4 Viny( chloride 7.2 J 12 79-01-6 Trichloroethene 3 6.1
75-00-3 Chloroethane <EQl 12 124-48-1 Oibromochloromethane <EQL __ 6.1
-
75-09-2 Methylene chloride 7.8 6.1 79-00-5 1,1,2-Trichloroethane <EQL 6.1
67-64-1 Acetone <EQlL 12 71-43-2 Benzene <EQL _ 6. %
75-15-0 Carbon disulfide <EQl 6.1 10061-01-5 c¢is-1,3-Dichloropropene <EQL 6.1
. . e
75-35-4 1,1-Dichloroethene <EQL 6.1 110-75-8 Z2-Chloroethyt vinyl ether <EOL 250
75-34-3 1,1-Dichloroethane <@L 6.1 75-25-2 Bromoform <EQL _ 6.
156-60-5 1,2-Dichloroethene (total) 33 6.1 591-78-6 2-Hexanone <EQL _ 12
67-66-3 Chloroform <tat 6.1 108-10-1 4-Methyl-2-pentanone <EQL |
107-06-2 1,2-Dichtoroethane <EQL _ 6.1 127-18-4 Tetrachloroethene <EQL 6.4
78-93-3 2-Butanone <EQL __ 12 108-88-3 Toluene <EQL 6.5
71-55-6 1,1, 1-Trichloroethane <EQL __ 6.1 108-90-7 Chlorobenzene <EQL 6,
-
56-23-5 Carbon tetrachloride <EQt __ 6.1 100-41-4 Ethyl benzene <EQL __ 6.1
108-05-4 Vinyl acetate <EQL 12 100-42-5 Styrene <EQL 6]
75-27-4 Bromodichloromethane <EQL 6.1 Xylenes <EQL __ 6,
79-34-5 1,1,2,2-Tetrachloroethane <EQL 6.1 -
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 106 70 - 1218
Toluene-d8 113 81 - 117
4-Bromafluorobenzene 94 74 - 121
-
-



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area C-T2-2B Lab No. 14
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL _ 12 78-87-5 1,2-Dichloropropane <EQL __ 6.2
74-83-9 8romome thane <EQL __ 12 10061-02-6 trans-1,3-Dichloropropene <EQL __ 6.2
75-01-4 Vinyl chloride 5.7 Jd 12 79-01-6 Trichloroethene 30 __ 6.2
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL __ Y
75-09-2 Methylene chloride 8.1 __ 6.2 79-00-5 1,1,2-Trichloroethane <EQL __ 6.:
67-64-1 Acetone <EQL __ 12 71-43-2 Benzene <EQL __ b.:
75-15-0 Carbon disulfide <EQL 6.2 10061-01-5 cis-1,3-Dichloropropene <EQL __ 6.z
75-35-4 1,1-Dichloroethene <EQl _ 6.2 110-75-8 2-Chloroethyl vinyl ether <EQL 25(
75-34-3 1,1-Dichloroethane <€Al 6.2 75-25-2 Bromoform <EQL ..
156-60-5 1,2-Dichloroethene (total) 44 6.2 591-78-6 2-Hexanone <EQL 1
67-66-3 Chloroform <EQL __ 6.2 108-10-1 4-Methyl-2-pentanone <EQL 1
107-06-2 1,2-Dichloroethane <EQL 6.2 127-18-4 Tetrachloroethene <EQL 6.
78-93-3 2-8utanone <EQL __ 12 108-88-3 Toluene <EQL 6.
71-55-6 1,1,1-Trichloroethane <EQL 6.2 108-90-7 Chlorobenzene <EQL 6.
56-23-5 Carbon tetrachloride <EQL __ 6.2 100-41-4 Ethyl benzene <EQL 6.
108-05-4 Vinyl acetate <EQL __ 12 100-42-5 Styrene <EQL 6..
75-27-4 Bromodichloromethane <EQL __ 6.2 Xylenes <EQL 6.
79-34-5 1,1,2,2-Tetrachloroethane <EQL __ 6.2
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 __ 107 70 121
Toluene-d8 106 81 117
4-Bromofluorobenzene 97 74 121




Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

-
Sample Description Soil 3967-Area C-T2-3A Lab No. 15
Test Description Volatiles by GC/MS Test Code 8240
e
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS _ ug/Kg
-
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL __ 12 78-87-5 1,2-Dichloropropane <EQL __ 6.2
74-83-9 Bromomethane <EQL __ 12 10061-02-6 trans-1,3-Dichloropropene <EQL __ 6.2
=
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene M _ 6.2
75-00-3 Chloroethane <EQL __ 12 124-48-1 Dibromochloromethane <EQL 6.2.-
75-09-2 Methylene chloride 4.9 J 6.2 79-00-5 1,1,2-Trichloroethane <EQL 6.2
67-64-1 Acetone <EQL __ 12 71-43-2 Benzene <EQL _ 6. 2%
75-15-0 Carbon disul fide <EQL 6.2 10061-01-5 cis-1,3-Dichloropropene <EQL _ 6.2
o
75-35-4 1,1-Dichloroethene <EQL 6.2 110-75-8 2-Chloroethyl vinyl ether <EQL ___ 250
75-34-3 1,1-Dichloroethane <EQL 6.2 75-25-2 Bromoform <EQL _ 6:‘
156-60-5 1,2-Dichloroethene (total) 1" 6.2 591-78-6 2-Hexanone <EQL __ 12
67-66-3 Chloroform <EQL 6.2 108-10-1 4-Methyl-2-pentanone <EQL 158
107-06-2 1,2-Dichloroethane <€QL 6.2 127-18-4 Tetrachloroethene <EQL __ 6.0
-
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene <EQL __ 6.2
71-55-6 1,1,1-Trichloroethane <EQL 6.2 108-90-7 Chlorobenzene <EQL __ 6.
[
56-23-5 Carbon tetrachloride <EQL _ 6.2 100-41-4 Ethyl benzene <EQL _ 6.2
108-05-4 Vinyl acetate <EQL 12 100-42-5 Styrene <EQL 6w
75-27-4 Bromodichloromethane <EQL __ 6.2 Xylenes <EQL __ 6.
-
79-34-5 1.1,2,2-Tetrachloroethane <EQL __ 6.2
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 100 70 - 121
Toluene-d8 110 81 - _ 117
4-Bromofluorobenzene 93 7% - 121
-
-



Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area C-T2-3B Lab No. 16
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNITS ug/Kq
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL _ 12 78-87-5 1,2-Dichloropropane <EQL 6.0
74-83-9 Bromomethane <ECQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.0
75-01-4 Vinyl chloride <EQL __ 12 79-01-6 Trichloroethene 17 6.0
75-00-3 Chloroethane <EQL 12 124-48-1 Dibromochloromethane <EQL _ 6.0
75-09-2 Methyltene chloride 10 B 6.0 79-00-5 1,1,2-Trichloroethane <EQL 6.0
67-64-1 Acetone <EQL 12 71-43-2 Benzene <EQL _ 6.0
75-15-0 Carbon disulfide <EQL 6.0 10061-01-5 cis-1,3-Dichloropropene <EQL 6.0
75-35-4 1,1-Dichloroethene _<EGQL 6.0 110-75-8 2-Chloroethyl vinyl ether <EQL _ 240
75-34-3 1,1-Dichlorcethane <EQL 6.0 75-25-2 Bromoform <EQL _ 6.0
156-60-5 1,2-Dichloroethene (total) 23 6.0 591-78-6 2-Hexanone <EQL 12
67-66-3 Chloroform <EQL 6.0 108-10-1 4-Methyl-2-pentanone <EQL _ 12
107-06-2 t,2-Dichloroethane <EQL 6.0 127-18-4 Tetrachloroethene <EQL 6.0
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene <EQL 6.0
71-55-6 1,1,1-Trichloroethane <EQL 6.0 108-90-7 Chlorobenzene <EQL 6.0
56-23-5 Carbon tetrachloride <EQL 6.0 100-41-4 Ethyl benzene <EQL 6.0
108-05-4 Vinyl acetate <EQL 12 100-42-5 Styrene <ECQL __ 6.0
75-27-4 8romodichloromethane <EOL 6.0 Xylenes <EQL 6.0
79-34-5 1,1,2,2-Tetrachloroethane <EQL 6.0
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 __100 70 - _ 121
Toluene-d8 113 81 - _ 117
4-Bromofluorobenzene 94 74 - 121




Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

Soil 3967-Area C-T2-4A Lab No. 17 [
Volatiles by GC/MS Test Code 8240
-
11/19/95 DILUTION FACTOR 1 UNITS ug/Kgq
=
COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
Chloromethane <EQL 12 78-87-5 1,2-Dichloropropane <EQt 6.1 W
Bromomethane <EQL 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.1
. [
Vinyl chloride 9.8 J 12 79-01-6 Trichloroethene 20 6.1
Chloroethane <EOL 12 126-48-1 Dibromochtoromethane <EQL _ 6.1
[
Methylene chloride 9.4 6.1 79-00-5 1,1,2-Trichloroethane <EQL 6.1
Acetone <eal _ 12 71-43-2 Benzene <EQL 6.1 w0
Carbon disulfide <EQL _ 6.1 10061-01-5 cis-1,3-Dichloropropene <€Qt 6.1
1,1-Dichlorocthene o0l AT 110-75-8 2-Chloroethyl vinyl ether <EQL 240
1,1-Dichlorocthane <ol 6.1 75-25-2 Bromoform <EOL 6.1
[
1,2-Dichloroethene (total) 17 6.1 591-78-6 2-Hexanone <EQL __ 12
Chloroform <goL 6.1 108-10-1 4-Methyl-2-pentanone <EOL 28
1,2-Dichloroethane <EQL 6.1 127-18-4 Tetrachloroethene <EQL __ 6.1
2-Butanone <EQL 12 108-88-3 Toluene <EQL __ 6.1
1,1, 1%-Trichloroethane <EQL 6.1 108-90-7 Chlorobenzene <EQL _ 6.1
-
Carbon tetrachloride <EQL 6.1 100-41-4 Ethyl benzene <EQL 6.1
Vinyt acetate <EQL 12 100-42-5 Styrene <EQL 6.
—_ = — —_— — —
Bromodichloromethane __<EQL 6.1 Xylenes 1.6 J 6.1
1,1,2,2-Tetrachloroethane <EQL 6.1 —
SURROGATE X RECOVERY LIMITS
1,2-Dichloroethane-d4 106 70 - 121 W
Toluene-d8 m 81 - 117
4-Bromofluorobenzene 93 74 - 121
-
L



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Volatiles by GC/MS

Soil 3967-Area C-T2-4B

Ross Analytical Services,

Inc

Lab No. 18

Test Code

8240

Reported: 11/27/95

1 UNITS ug/Kg

11/10/95 DILUTION FACTOR
COMPOUND RESULT EQL
Chloromethane <EQL 12
Bromomethane <EQL 12
Vinyl chloride 22 12
Chloroethane <EQl 12
Methylene chloride 8.5 6.2
Acetone <EQL _ 12
Carbon disulfide <EOL _ . 6.2
1,1-Dichloroethene . <EOL 6.2
1,1-Dichloroethane <EQL 6.2
1,2-Dichloroethene (total) 30 6.2
Chloroform <EQL _ 6.2
1,2-Dichloroethane <EQL 6.2
2-Butanone <EQL __ 12
1,1,1-Trichloroethane <EQL 6.2
Carbon tetrachloride <EQL 6.2
Vinyl acetate <EQL _ 12
Bromodichloromethane <EQL 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL __ 6.2
10061-02-6 trans-1,3-Dichloropropene <EQL __ 6.2
79-01-6 Trichloroethene 32 6.2
124-48-1 Dibromochloromethane <EQL __ 6.2
79-00-5 1,1,2-Trichloroethane <EaL __ 6.2
71-43-2 Benzene <EQL ___ 6.2
10061-01-5 <c¢is-1,3-Dichloropropene <EQL 6.2
710-75-8 2-Chloroethyl vinyl ether <EQL _ 250
75-25-2 Bromoform <EQL 6.2
591-78-6 2-Hexanone <EQL 12
108-10-1 4-Methyl -2-pentanone <EQL __ 12
127-18-4 Tetrachloroethene <EQL __ 6.2
108-88-3 Toluene <EQL 6.2
108-90-7 Chlorobenzene <EQL __ 6.2
100-41-4 Ethyl benzene <EQL __ 6.2
100-42-5 Styrene _<EaL _ 6.2
Xylenes 2.2 _J 6.2
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 105 _ 70 - _121

Toluene-d8 1 _ 8- _nur

4-Bromof luorobenzene 93 _ 74 - 121







Work Order # 95-10-326

Ross Analytical Services, Inc

Reported: 11/27/95

Sample Description Soil 3967-Area C-T2-5A Lab No. 19
Test Description Volatiles by GC/MS Test Code 8240
DATE ANALYZED 11/10/95 DILUTION FACTOR 1 UNITS ug/Kg
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
74-87-3 Chloromethane <EQL 12 78-87-5 1,2-Dichloropropane <EQL ___ 6.0
74-83-9 Bromomethane <EQL _ 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.0
75-01-4 Vinyl chloride 6.4 4 12 79-01-6 Trichloroethene 28 6.0
75-00-3 Chloroethane <EQL 12 124-48-1 Dibromochloromethane <EQL _ 6.0
75-09-2 Methylene chloride 10 6.0 79-00-5 1,1,2-Trichloroethane <EQL __ 6.0
67-64-1 Acetone <EQL 12 71-43-2 Benzene <EQL __ 6.0
75-15-0 Carbon disutfide <EQL 6.0 10061-01-5 cis-1,3-Dichloropropene <EQL _ 6.0
75-35-4 1,1-Dichtoroethene <EQL _ 6.0 110-75-8 2-Chloroethyl vinyl ether <EQL 240
75-34-3 1,1-Dichloroethane <EQL 6.0 75-25-2 Bromoform <EQL 6.0
156-60-5 1,2-Dichloroethene (total) 26 6.0 591-78-6 2-Hexanone <EQL 12
67-66-3 Chloroform <EQL 6.0 108-10-1 4-Methyl-2-pentanone <EQL _ 12
107-06-2 1,2-Dichloroethane <EQL 6.0 127-18-4 Tetrachloroethene <EQL 6.0
78-93-3 2-Butanone <EQL 12 108-88-3 Toluene 0.8 J 6.0
71-55-6 1,1,1-Trichloroethane <EQL __ 6.0 108-90-7 Chlorobenzene <€QL 6.0
56-23-5 Carbon tetrachloride <EQL __ 6.0 100-41-4 Ethyl benzene 1.0 J 6.0
108-05-4 Vinyl acetate <EQL _ 12 100-42-5 Styrene <EQL 6.0
75-27-4 Bromodichloromethane <EQL 6.0 Xylenes 19 6.0
79-34-5 1.1,2,2-Tetrachloroethane <EQL 6.0
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-d4 __106 _70- _121
Toluene-d8 _m __81 - _ 117
4-Bromofluorobenzene 93 __ 74 - 121

|



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

UNITS ug/Kg

Soil 3967-Area C-12-58 Lab No. 20
Volatiles by GC/MS Test Code 8240
11/09/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <EQL 12
Bromome thane <EQL 12
Vinyl chloride <€QL 12
Chloroethane <EQt 12
Methylene chloride 5.2 J 6.2
Acetone 20 12
Carbon disulfide <EQL 6.2
1,1-Dichloroethene <EOL 6.2
1,1-Dichlaroethane <EQL 6.2
1,2-Dichloroethene (total) 20 6.2
Chloroform <EQL 6.2
1,2-Dichloroethane <EQL 6.2
2-Butanone <EQL 12
1,1,1-Trichloroethane <EQL _ 6.2
Carbon tetrachloride <EQL 6.2
Vinyl acetate <EQL 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

CAS NO. PARAMETER
78-87-5 1,2-0ichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
124-48-1 Dibromochloromethane
79;00-5 1,1,2-Trichloreethane
71-43-2 Benzene
10061-01-5 cis-1,3-Dichloropropene
110-75-3 2-Chlorocethyl vinyl ether
75-25-2 Bromoform
591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanone
127-18-4 Tetrachloroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene
Xylenes
SURROGATE % RECOVERY
1,2-Dichloroethane-d4 82
Toluene-d8 107
4-Bromofluorobenzene 83

-
=
-
RESULT EQL
<EQL 6.2 W
<EOL _ 6.2
.
20 __ 6.2
<EOL _ 6.2
-
<EQL 6.2
<€Qt 6.2k
<EOL 6.2l
-
<EOL __ 250
<EQL 6.¢
e
<EQL __ 12
<EQL 18
<EQL 6.7
i~
<EQL __ 6.2
<EQL __ 6.
o~
<EQL __ 6.2
<gQL 6.-
22 6.8
=
LIMITS
70 - 121 &8
81 - 117
74 - 121
-



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

Ross Analytical Services, Inc

Reported: 11727795

UNITS _ ug/Kg

sample Description Soil 3967-Area C/N-T2-1A Lab No. 21
volatiles by GC/MS Test Code 8240
11/709/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <EQL 12
Bromomethane <EQL _ 12
Vinyl chloride <EQt _ 12
Cthloroethane <EQL 12
Methylene chloride 4.9 J8 6.2
Acetone 100 12
Carbon disutfide <EQL 6.2
1,1-Dichloroethene <EQL 6.2
1,1-Dichloroethane <EQL 6.2
1,2-Dichloroethene (total) 8.3 _ 6.2
Chloroform <EOL 6.2
1,2-Dichloroethane <EQL __ 6.2
2-8utanone <EQL _ 12
1,1,1-Trichloroethane <EQL __ 6.2
Carbon tetrachloride <BoL _ 6.2
Vinyl acetate <EQL 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

79-34-5

CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL ___ 6.2
10061-02-6 trans-1,3-Dichloropropene <EQL _ 5.2
79-01-6 Trichloroethene 7.0 6.2
124-48-1 Dibromochloromethane <EQL __ 6.2
79-00-5 1,1,2-Trichloroethane <EQL _ 6.2
71-43-2 Benzene <EOL _ 6.2
10061-01-5 cis-1,3-Dichloropropene <EQL 6.2
110-75-8 2-Chloroethyl vinyl ether <EQL 250
75-25-2 Bromoform <EQL _ 6.2
591-78-6 2-Hexanone <EQL _ 12
108-10-1 4-Methyl-2-pentanone <EQL __ 12
127-18-4 Tetrachloroethene <EQL ___ 6.2
108-88-3 Toluene <EQL _ 6.2
108-90-7 Chiorobenzene <EQL __ 6.2
100-41-4 Ethyl benzene <EQL _ 6.2
100-42-5 Styrene <EQL 6.2
Xylenes 13 6.2
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 89 __70- __121

Toluene-d8 113 8- 117

4-Bromof luorobenzene 85 __ 74 - 121




=
Work Order # 95-10-326 Ross Analytical Services, Inc Reported: 11/27/95
Sample Description Soil 3967-Area C/K-T2-18 Lab No. 22 -
Test Description Volatiles by GC/MS Test Code 8240
-
DATE ANALYZED 11/09/95 DILUTION FACTOR 1 UNTTS ug/Xg
L
CAS NO. COMPOUND RESULT EQL CAS NO. PARAMETER RESULT EQL
TL-87-3 Chloromethane <EQL 13 78-87-5 1,2-Dichloropropane <EQL _ 6.3
74-83-9 Bromomethane <EOL 13 10061-02-6 trans-1,3-Dichloropropene <EQL 6.3
A -
75-01-4 Vinyl chloride <EQt 13 79-01-6 Trichloroethene 9.2 __ 6.3
75-00-3 thloroethane <EOL 13 124-48-1  Dibromochloromethane <Eal 6.3
[
75-09-2 Methylene chloride 5.8 /8 6.3 79-00-5 1,1,2-Trichloroethane <EQL 6.37
67-64-1 Acetone 60 13 71-43-2 Benzene <EaL 6.3
75-15-0 Carbon disulfide <EoL 6.3 10061-01-S cis-1,3-Dichloropropene <EQl 6.m
75-35-4 1,1-0ichloroethene o 0L 6.3 110-75-8 2-Chloroethyl vinyl ether <EQL 250
75-34-3 1,1-Dichloroethane <€ot 6.3 75-25-2 Bromoform <€l 6.;,
156-60-5 1,2-Dichloroethene (total) 13 6.3 591-78-6 2-Hexanone <EQL __ 13
67-66-3 Chloroform <EOL 6.3 168-10-1 4-Methyl-2-pentanone <EQL L |
107-06-2 1,2-Dichloroethane <EQL __ 6.3 127-18-4 Tetrachloroethene <Eat __ 645
78-93-3  2-Butanone <ol 13 108-88-3  Toluene <€aL 6.5
71-55-6 1,1,1-Trichloroethane <EQL 6.3 108-90-7 Chlorobenzene <ol _ 6. i
-y
56-23-5 Carbon tetrachloride <EQL 6.3 100-41-4 Ethyl benzene <EQL _ 6.3
108-05-4 Vinyl acetate <EQL __ 13 100-42-5 Styrene <EQL __ 64
75-27-4 8romodichloromethane <EQL 6.3 Xylenes 13 __ b
79-34-5 1,1,2,2-Tetrachloroethane <EQL 6.3 -
SURROGATE % RECOVERY LIMITS
1,2-Dichlorcethane-dé a9 70 - 1218
Toluene-d8 104 81 - 117
4-8romofluorobenzene 87 74 - 121
|




Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.
74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-&
56-23-5
108-05-4

75-27-4

Sample Description Soil 3967-Area C/N-T2-2A Lab No. 23
Volatiles by GC/MS Test Code 8240
11/10/95 DILUTION FACTOR UNITS

COMPOUND RESULT EQL
Chloromethane <EQL __ 12
Bromomethane <EQL 12
Vinyl chloride <EQL 12
Chloroethane <EQL 12
Methylene chloride 5.9 JB 6.2
Acetone 17 12
Carbon disulfide <EQL 6.2
1,1-Dichtoroethene <EQL 6.2
1,1-Dichloroethane <EQL 6.2
1,2-Dichloroethene (total) 12 6.2
Chloroform <EQb 6.2
1,2-Dichloroethane <EQL __ 6.2
2-Butanone <EQL _ 12
1,1,1-Trichloroethane <EQL _ 6.2
Carbon tetrachloride <EQL __ 6.2
Vinyl acetate <EQL __ 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

ug/Kg
CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL 6.2
10061-02-6 trans-1,3-Dichloropropene <EQL _ 6.2
79-01-6 Trichloroethene 10 6.2
124-48-1 Dibromochlorome thane <EQL __ 6.2
79-00-5 1,1,2-Trichloroethane <EQL 6.2
71-43-2 Benzene <EQL _ 6.2
10061-01-5 cis-1,3-Dichloropropene <EQL 6.2
110-75-8 2-Chloroethyl vinyl ether <EQL 250
75-25-2 Bromoform <gaL 6.2
591-78-6 2-Hexanone <EQL 12
108-10-1 4-Methyl-2-pentanone <EQL _ 12
127-18-4 Tetrachloroethene <EQL 6.2
108-88-3 Toluene <EQL 6.2
108-90-7 Chlorobenzene <EQL _ 6.2
100-61-4 Ethyl benzene <EQL _ 6.2
100-42-5 Styrene <EqL __ 6.2
Xylenes 6.6 6.2
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 90 __ 70 - _ 121

Toluene-d8 101 _ 8- _ N7

4-Bromofluorobenzene 21 __ 74 - 121

|



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64~1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

Ross Analytical Services, Inc

Reported: 11/27/95

UNITS ug/Kg

Sample Description Soil 3967-Area C/N-T2-28 Lab No. 24
Volatiles by GC/NS Yest Code 8240
11/10/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <tQL 12
Bromome thane <EaL 12
vinyt chloride <EQL __ 12
Chloroethane <EQL 12
Methylene chloride 10 8 6.2
Acetone 16 12
Carbon disulfide <EQL 6.2
1,1-Dichloroethene <EQL 6.2
1,1-Dichloroethane <EQL 6.2
1,2-Dichloroethene (total) 12 6.2
Chloroform <EQlL __ 6.2
1,2-Dichloroethane <EQL __ 6.2
2-Butanone <EQL __ 12
1,1,1-Trichloroethane <E0L 6.2
Carbon tetrachloride <EQL 6.2
Vinyl acetate <EaL 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

79-34-5

CAS NO. PARAMETER
78-87-5 1,2-Dichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
124-48-1 Dibromochloromethane
79-G0-5 1,1,2-Trichloroethane
71-43-2 Benzene
100661-01-5 c¢is-1,3-Dichloropropene
110-75-8 2-Chloroethyl vinyl ether
75-25-2 Bromoform
591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanone
127-18-4 Tetrachloroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene
Xylenes
SURRGGATE % RECOVERY
1,2-Dichloroethane-dé 93
Toluene-d8 101
4-Bromofluorobenzene 8

e
-
(o
RESULT EQL
<EQL 6.2
<EQL __ 6.2
[
12 6.2
<EGt __ 6.2
-
<EQL __ 6.2
<EQt __ 6. 28
<EQL 6.4
<EQL 250
<EQL 6. !
-
<EQL 12
<EQL Th
<€QL 6.8
<EQL 6.?
<EQl __ 6.
<EQL 6.2
<EQt _ 6..
5.6 _J 647
|
LIMITS
70 - 1214
81 - _17
76 - 121



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

Ross Analytical Services, Inc

Reported: 11/27/95

UNITS ug/Kg

Sample Description Soil 3967-Area C/N-T2-3A Lab No. 25
Votatiles by GC/MS Test Code 8240
11/10/95 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chtoromethane <EQL _ 12
Bromomethane <EQL __ 12
vinyl chloride <EQL __ 12
thloroethane <EQL __ 12
Methylene chloride 7.4 B 6.2
Acetone 16 12
tarbon disul fide <EOL __ 6.2
1,1-Dichloroethene <ECL 6.2
1,1-Dichloroethane <gQL _ 6.2
1,2-Dichloroethene (total) 19 __ 6.2
Chloroform <EoL __ 6.2
1,2-Dichloroethane <EQL 6.2
2-Butanone <EQL 12
1,1,1-Trichloroethane <EQL 6.2
Carbon tetrachloride <EQL __ 6.2
Vinyl acetate <EQL __ 12
Bromodichloromethane <€EQL 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

79-34-5

CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL __ 6.2
10061-02-6 trans-1,3-Dichloropropene <EQL __ 6.2
79-01-6 Trichloroethene 19 6.2
1264-48-1 Dibromochloromethane <EQL 6.2
79-00-5 1,1,2-Trichloroethane <EQL _ 6.2
71-43-2 Benzene <EQL _ 6.2
10061-01-5 c¢is-1,3-Dichloropropene <EQL _ 6.2
110-75-8 2-Chloroethyl vinyl ether <EQL 250
75-25-2 Bromoform <EQL 6.2
591-78-6 2-Hexanone <EQL _ 12
108-10-1 4-Methyl-2-pentanone <EQL __ 12
127-18-4 Tetrachloroethene <EoL _ 6.2
108-88-3 Toluene <EQL 6.2
108-90-7 Chlorobenzene <EQL _ 6.2
100-41-4 Ethyl benzene <EQL 6.2
100-42-5 Styrene <EQL _ 6.2
Xylenes 11 6.2
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 83 - _121

Toluene-d8 110 8- _17

4-Bromof luorobenzene 87 __T74 - 121

|



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS NO.
74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
§7-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

Sampte Description Soil 3967-Area C/N-T2-38B Lab No. 26 w
Volatiles by GC/MS Test Code 8240
(oW
11710795 DILUTION FACTOR UNITS _ ug/Xg
L
COMPOUND RESULT EQL CAS NO. PARAMETER RESULTY EQL
Chioromethane <EOL _ 12 78-87-5 1,2-Dichloropropane <EQL 6.2
Bromome thane <gQt 12 10061-02-6 trans-1,3-Dichloropropene <EQL 6.2
. - - .
vinyl chtoride <EQL 12 79-01-6 Trichloroethene 17 6.2
Chloroethane <EQL _ 12 124-48-1 Dibromochioromethane <EQl __ 6.2
™
Methylene chioride B.4 B 6.2 79-00-5 1,1,2-Trichloroethane <EQL 6.2
Acetone 26 12 71-43-2 Benzene <EQL 6.2¢0
Carbon disulfide <EQL 6.2 10061-01-5 cis-1,3-Dichloropropene <EQL 6.2
1,1-Dichloroethene <EOL 6.2 110-75-8 2-Chlaroethyl vinyl ether <EQL 250-
1,1-Dichloroethane <EQL __ 6.2 75-25-2 Bromoform <EQL ___ [
-
1,2-Dichloroethene (total) 15 6.2 591-78-6 2-Hexanone <EQL 12
Chloroform <EQL 6.2 108-10-1 4L-Methyl-2-pentanone <EQL h.l
1,2-Dichloroethane <EQL __ 6.2 127-18-4 Tetrachloroethene <EQL 6.2
2-Butanaone <EQL 12 108-88-3 Toluene <EQL 6. =
1,1, 3-Trichloroethane <EQL _ 6.2 108-90-7 Chlorobenzene <€aL 6.
=
Carbon tetrachloride <EQL __ 6.2 100-41-4 Ethyl benzene <EOL __ 6.2
Vinyl acetate <EQL 12 100-42-5 Styrene <EaL __ 61-
Bromodichloromethane <EOL 6.2 Xylenes 7.2 6.2
1,1,2,2-Tetrachloroethane <EQlL 6.2 -
SURROGATE % RECOVERY LIMITS
1,2-Dichloroethane-dé 89 70 - 1214
Toluene-d8 107 81 - 117
4-Bromofluorobenzene 87 74 - 121




Work Order # 95-10-326

Sample Description Soil 3967-Area C/N-T2-4A
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Ross Analytical Services, Inc

Reported: 11/27/95

UKITS ugq/Xg

Lab No. 27
Volatites by GC/MS Test Code 8240
11210795 DILUTION FACTOR 1

COMPOUND RESULT EQL
Chloromethane <EQL __ 13
Bromomethane <EQL 13
Vinyl chloride 10 4 13
Chlorocethane <EQL 13
Methylene chloride 5.8 JB 6.3
Acetone 10 _J 13
Carbon disulfide <EQL 6.3
1,1-Dichloroethene <EQL 6.3
1,1-Dichloroethane <EQL 6.3
1,2-Dichloroethene (total) 24 6.3
Chloroform <EQL 6.3
1,2-Dichloroethane <EQL _ 6.3
2-Butanone <EQL 13
1,1, 1-Trichloroethane <EQL 6.3
Carbon tetrachloride <EoL 6.3
Vinyl acetate <EQL 13
Bromodichloromethane <EQL 6.3
1,1,2,2-Tetrachloroethane <EQL 6.3

CAS NO. PARAMETER
78-87-5 1,2-Dichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
124-48-1 Dibromochloromethane
79-00-5 1,1,2-Trichloroethane
71-43-2 Benzene
10061-01-5 <cis-1,3-Dichloropropene
110-75-8 2-Chloroethyl vinyl ether
75-25-2 Bromoform
591-78-6 2-Hexanone
108-10-1 4L-Methyl-2-pentanone
127-18-4 Tetrachloroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene
Xylenes
SURROGATE X RECOVERY
1,2-Dichloroethane-d4 106
Toluene-d8 111
4-Bromof luorobenzene 93

RESULT EQL
<€aL __ 6.3
<EoL __ 6.3

22 __ 6.3
<EoL _ 6.3
<Eot __ 6.3
<EQL __ 6.3
<EQL __ 6.3
<EQL _ 250
<EQL _ _ 6.3
<EQL 13
<EQl 13
<EQL __ 6.3
<EQL __ 6.3
<€QL __ 6.3
<EQL __ 6.3
<EQL _ 6.3

6.9 J 6.3
LIMITS



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS KNO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Soil 3967-Area C/N-T2-4B Lab No. 28
Volatiles by GC/MS Test Code 8240
11/10/95 DILUTION FACTOR 1 UNITS

COMPOUND RESULTY EQL
Chloromethane <EQL 12
Bromomethane .<EQL . 12
Vinyl chloride <EQL __ 12
Chloroethane <EQL 12
Methylene chloride 4.6 JB 6.2
Acetone 16 12
Carbon disul fide <EQL 6.2
1,1-Dichlorcethene <EQL 6.2
1,1-Bichloroethane <o 6.2
1,2-Dichloroethene (total) % 6.2
Chloroform <EQL _ 6.2
1,2-Dichtoroethane <EQL 6.2
2-Butanone <EQL 12
1,1,1-Trichloroethane <EQL 6.2
Carbon tetrachloride <EQl _ 6.2
Vinyl acetate <EQL 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQt 6.2

Ross Analytical Services, Inc

Reported: 11/27/95

ug/Kg
CAS NO. PARAMETER
78-87-5 1,2-Dichloropropane
10061-02-6 trans-1,3-Dichloropropene
79-01-6 Trichloroethene
1264-48-1 Dibromochioromethane
79-00-5 1,1,2-Trichloroethane
71-43-2 Benzene
10061-01-5 cis-1,3-Dichloropropene
110-75-8 2-Chiloroethyl vinyl ether
75-25-2 Bromoform
591-78-6 2-Hexanone
108-10-1 L-Methyl-2-pentanone
127-18-4 Tetrachlioroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene

Xylenes

SURROGATE ¥ RECOVERY

1,2-Dichloroethane-d4 105
Toluene-d8 m
4-Bromofluorobenzene 93

-
-
[
RESULT EQL
<EQL 6,20
<EQt __ 6.2
=
10 6.2
<EOL __ 6.2
-
<ot 6.2
<€l v
<EQt 6.:
<EQt _ 250
<€l 6.
[
<EQL _ 12
<EQL ___ -
<EQt __ 6.2
<Eat _ 6.?
<EQL 6.
=
<EQL 6.7
<EQL - |
6.8 __ 6j
|
LIMITS
70 - 121
81 - 117
74 - 121

|



Work Order # 95-10-326

Test Description

DATE ANALYZED

CAS KO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Sample Description Soil 3967-Area C/N-T2-5A Lab No. 29
Volatiles by GC/MS Test Code 8240
11710/95 DILUTION FACTOR 1 UNITS

COMPOUND RESULT EQL
Chloromethane <EQL 12
Bromomethane <EQL _ 12
vinyl chloride <EQL _ 12
Chloroethane <EQlL _ 12
Methylene chloride 5.6 48 6.2
Acetone 16 12
Carbon disulfide <EOL 6.2
1,1-Dichloroethene <EQL 6.2
1,1-Dichloroethane <EOL _ 6.2
1,2-Dichloroethene (total) 9.7 6.2
Chtoroform <EQL __ 6.2
1,2-Dichloroethane <EQL __ 6.2
2-Butanone <EQL 12
1,1,1-Trichloroethane <EQL 6.2
Carbon tetrachloride <EQL 6.2
Vinyl acetate <€QL 12
Bromodichloromethane <EQL __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

Ross Analytical Services, Inc

Reported: 11/27/95

ug/Kg
CAS NO. PARAMETER RESULT EQL
78-87-5 1,2-Dichloropropane <EQL 6.2
10061-02-6 trans-1,3-Dichloropropene <EQL ___ 6.2
79-01-6 Trichloroethene 10 6.2
124-48-1 Dibromochloromethane <EQL _ 6.2
79-00-5 1,1,2-Trichloroethane <EQL _ 6.2
71-43-2 Benzene <EQL 6.2
10061-01-5 cis-1,3-Dichloropropene <EQL 6.2
110-75-8 2-Chloroethyl viny( ether <EQL 250
75-25-2 Bromoform <EQL 6.2
591-78-6 2-Hexanone <EQL 12
108-10-1 4-Methyl-2-pentanone <EQL 12
127-18-4 Tetrachloroethene <EQL _ 6.2
108-88-3 Toluene 0.8 J 6.2
108-90-7 Chlorobenzene <EQL 6.2
100-41-4 Ethyl benzene <EQL 6.2
100-42-5 Styrene <EQL 6.2
Xylenes 12 6.2
SURROGATE % RECOVERY LIMITS

1,2-Dichloroethane-d4 106 _ 70 - _121

Toluene-d8 104 __ 8- 11

4-Bromof luorobenzene 100 __ T4 - 121

|



Work Order # 95-10-326

Sample Description
Test Description

DATE ANALYZED

CAS NO.

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-60-5

67-66-3

107-06-2

78-93-3

71-55-6

56-23-5

108-05-4

75-27-4

79-34-5

Volatitles by GC/MS

11/10/95 DILUTION FACTOR 1
COMPOUND RESULT EQL
Chloromethane <EQl 12
Bromomethane <EQL __ 12
vinyl chloride <EQL ___ 12
Chloroethane <EqL 12
Methylene chloride 7.1 8 6.2
Acetone <EQL 12
Carbon disulfide <EQL 6.2
1,1-Dichloroethene <EQL 6.2
1,1-Dichloroethane <EQL 6.2
1,2-Dichloroethene (totatl) 8.5 6.2
Chloraform <ol 6.2
1,2-Dichloroethane <EQL 6.2
2-Butanone <gat __ 12
1,1,1-Trichloroethane <EQL 6.2
Carbon tetrachloride <EQL 6.2
Vinyl acetate <EQL __ 12
Bromodichloromethane <EQt __ 6.2
1,1,2,2-Tetrachloroethane <EQL 6.2

Soil 3967-Area C/N-T12-58

Ross Analytical Services, Inc

Lab No.

30

Test Code 8240

Reported: 11/27/95

UNITS ug/Kg

CAS NO. PARAMETER
78-87-5 1,2-Dichloropropane
10061-02-6 trans-1,3-Dichtoropropene
79-01-6 Trichloroethene
124-48-1 Dibromochloromethane
79-00-5 1,1,2-Trichloroethane
71-43-2 Benzene
10061-01-5 cis-1,3-Dichloropropene
110-75-8 2-Chloroethyl viny{ ether
75-25-2 Bromoform
591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanaone
127-18-4 Tetrachlaroethene
108-88-3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl benzene
100-42-5 Styrene
Xylenes
SURROGATE % RECOVERY
1,2-Dichtoroethane-d4 17
Toluene-d8 __110
4-Bromof luorobenzene 95

-
-
RESULT EQL
<EQL 6.2%
<EQL __ 6.2
[
5.6 4 6.2
<EQL __ 6.7
-
<EQL 6.2
<EaQt 6.
<EQL 6.
[
<€QL 250
<EQL _ 6.
-
<EOL 12
<EQt -
<€al 61
-
<EQL 6.2
<gEQL 6!
B
<EQL 6.;
<EQL 64
8.8 6"
{
LIMITS
70 - 12
81 - 11
74 - 12
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I ROSS

Client:

Treatek - CRA

205% Niagara Falls Blvd

Suite 3

Niagara Falls, NY 14304

Attn: Cindy Lin

Ross Analytical Services, Inc.
IMH r«\ ¥4 !nnlmln i Parkw oy« Sronesville. Olo 44136

PN 126 ST2TG M e NN ADSNTTRT

CERTIFICATE OF ANALYSIS

Worx Order #: 35-11-160
Clisnt Code: CRA

Repcrt Date: 12/07/95
Worx ID: Soils for 8240
Date Received: 11/16/95

SAMPLE IDENTIFICATION

Purchase Crder: Leica, 3967
Lab Sampls

Number Descripticn

i Zo21 3¢87-Area B-Ti-1%
33 Soal 39487 -2draez 3-TH4-Z2
G5 Soil 3957-2Area 3-T4-32
o7 Soil 3967-Area B-T4-43
0% Soil 39€7-Area B-T4-SA
1z So1l 33867 -area C-T4-1A
o3 So1l 3%€7-Ar=sa C-T4-CZ2
15 Soil 3857-Area C-Ta-3A
17 Soil 3967-Area C-T4-42
19 Soil 3967-Area C-T4-5SA
21 Soil 3967-Area CN-T4-1A
z Soil 3867-Area CN-T4-2A7
25 Soil 3967-Area CN-T4-3A
27 Soil 3967-Area CN-T4-4A
29 Soil 3967-Area CN-T4-S5A

Lab Sample
Numper Descripoion
3 Zo1. 3367-Area B-Ta-1B

4 3TLL 2367 -Area 3-Ti-23
la Soi: 33%87-Area B-T4-38
8 Sc.l 33967-Area B-T4-4R
20 Scil 3967-Area B-T4-5B
_2 Soil 3967-Area C-T4-1B
I Sl 3967-Ar=a C-T4-2R
S 2c:l 3967-krea C-T4-3RB
8 So1l 3967-Arza C-T4-4B
20 Sci1l 3967-Area C-T4-5B
22 Scil 3967-~Area CN-T4-1B
Z4 2211 3967-Area CN-T4-2B
25 Sczl 3967-Area CN-T4-23B
28 Soil 3967-Area CN-T4-4B
30 Soil 3967-Area CN-T4-5B

Data are reported on an as-received basis unless stated other-
wise. Estimated Quantitation Limits (EQL's) are listed for
EQL's are the lowest concentrations that can
be reliably measured under routine laboratory conditions.
Unless otherwise noted,
above their EQL's and results were not corrected for blanks.

most analytes.

method blanks had no targets found

oL C P e

Certiﬁﬁkﬁ&e approved by
Carol L. Turner
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
11160-01A
Lab Name: COMPUCHEM ENV. CORP. Contract: 500955
Lab Code: COMPU Case No.: 31388 SAS No.: SDG No.: 00156
Matrix: (soil/water) SOIL Lab Sample ID: 773238
Sample wt/vol: 5.0 (g/mL) G Lab File ID: GHO73238A56.D
Level: (low/med) LOW Date Received: 11/24/%5
% Moisture: not dec. 15 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53 {(mm) Dilution Factor: -1.0
Soil Extract Volume: (ul) Scil Aliquot Volume: {(ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0
-
74-87-3-------~~ Chloromethane 120
74-83-9-~--~----- Bromomethane 1210
75-01-4--~------ Vinyl Chloride - 1210
b 75-00-3---~o---- Chloroethane 12U
i 75-09-2--------- Methylene Chloride 19|B
| 67-64-1--------- Acetore - 1210
I 75-15-0--------~ Carbon Disulfice ' 1210
75-35-4-c---mmn- 1,1-Dichloroethene i 12U
75-34-3---~----- 1,1-Dichloroethane 121U
67-66~3---~----- Chloroform 12U
107-06-2~~~-----~ 1,2-Dichloroethane 121U
78-93-3---~------ 2-Butanone 1200
71-55-6-------~- 1,1,1-Trichloroethane 12U
56-23-5~---~------ Carbon Tetrachloride 12U
75-27-4-----~--- Bromodichloromethane 121U
78-87-5--~----~~ 1,2-Dichloropropane 12]U
| 10061-01-5------ cis-1,3-Dichloropropene 12|10
I 79-01-6-------~-- Trichloroethene 12{U
l 124-48-1-~-~-----~ Dibromochloromethane 121U
79-00-5--~~~---- 1,1,2-Trichloroethane 12U
71-43-2---~-~---- Benzene 120
10061-02-6--~--- trans-1,3-Dichloropropene 12U
75-25-2--~------~ Bromoform 121U
108-10-1-------- 4-Methyl-2-Pentancne 12010
591-78-6----~~--- 2-Hexanocne 12010
127-18-4-----~-- Tetrachloroethene 121U
79-34-5-----~m-~- 1,1,2,2-Tetrachlorocethane 12|10
108-88-3~------~ Toluene 12|0
108-90-7-~---~~-~ Chlorobenzene 1210
100-41-4-~------ Ethylbenzene 12|U0
100-42-5-~------ Styrene 1210
108-05-4-------- Vinyl Acetate 120U
156-60-5-------- trans-1, 2-Dichloroethene 1210

NACIE{ N

Y I
o w2
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
11160-01A
Lab Name: COMPUCHEM ENV. CORP. Contract: 500955
Lap Code: COMPU Case No.: 31288  SAS No.: SDG No.: 0156
Matrix: {(soil/water) SOIL Lab Sample ID: 773238
Sample wt/vol: 5.0 (g/mL) G Lab File ID:  GHO073238A56.D
Level: {low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 15 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53 (mm) Dilution Factor: -1-.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul,)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
156-59-2-~--~---- cis-1,2-Dichloroethene 1210
1330-20-7-----~- m, p-Xylene - 12U
| 1330-20-7---~--- o-Xylene 1210
) S
VL = = g r—— —_—— B e SIS >SN ISR
wage 2 nf 2 FORYG T IR
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1E SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS
11160-01A

Lab Name: COMPUCHEM ENV. CORP. Contract: 500955 |
Lab Cede: COMPU Case No.: 31388 SAS No.: SDG No.: 00156
Matrix: (soil/water) SOIL Lab Sample ID: 773238
Sample wt/vol: 5.0 (g/mL) G Lap File ID: GHO73238A56.D
Level : {low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 15 Date Analyzed: 11/27/95
GC Column:DBé624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Number TICs found: 0

OV U W N A

COMPQUND NAME

CONCENTRATION UNITS:
(ug/L or ug/Xg) UG/KG

(&

W0 g
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
11160-~02A
Lab Name: COMPUCHEM ENV. CORP. Contract: 500955
Lab Code: COMPU Case No.: 31388 SAS No. : SDG No.: 00156
Matrix: (solil/water) SOIL Lab Sample ID: 773241
Sample wt/vol: 5.0 (g/mL) G Lab File 1ID: GHO73241A56.D
Level: {low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 14 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {ull)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
i I
74-87-3~-~-~-=~-~ Chloromethane 12|10
| 74-83-9~-~-~--~-~ Bromomethane N ! 12U
I 75-01-4--------~ Vinyl Chloride - B 12{U
{ 75-00-3--------~ Chloroethane - 1210 ,
)5-05-2---=---- Methylene Chleride 151B
£7-64-1---------Acetone i 10(J
75-15-0-----~---Carbeon Disulfids _ 12U
T R 1,1-Dachlorcechen=a L 2|0
75-34-3---~------ 1,1-Dichlorcethans 12|U i
67-66-3~~~v---n- Cnloroform  — N 12|U i
107-06-2- -~~~ 1,2-Dichlorcethane | 12|U }
Fii = R LR R Z-Butanore 120U l
71-65-6--nmmmn-n 1,1,1-Trichloroethane R 1|J ,
56-23-E------~--- Carbon Tetrachloride g 121U |
| 75-27-4--------- Bromodichloromethane | 1210
[ 78-87-5--------- 1,2~-Dichloropropane 120 ’
| 10061-01-5------ cis-1,3-Dichloropropere 121U
79-01-6------~-~ Trichlorcethene 2|J §
124-48-1-----~--~ Dibromochloromethane 121U
| 79-00-5--------~ 1,1, 2-Trichloroethane 121U ‘
b 71-43-2--------~ Benzene 12U
10061-02-6~----- trans-1,3-Dichloropropene 12{u
T5~25-2---~----- Bromoform 121U
108-10-1-------- 4-Methyl-2-Pentanone 120U
581-78-6----~-~~ 2-Hexanone 120U
127-18-4-------- Tetrachloroethene 12|U
79-34-5~---n---- 1,1,2,2-Tetrachloroethane 1210
108-88-3-------- Toluene 121U
108-~90-7-~-~-~-- Chlorobenzene 1210
100-41-4-----~-~ Ethylbenzene 121U
100-42-5-----~--- Styrene 120
108-05-4-------~ Vinyl Acetate 1200
156-60-5---v-~-~ trans-1,2-Dichloroethene 12|0
page L wi 2 TOAR I WA



1a

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: COMPUCHEM ENV. CORP.

Lab Code: COMPU Case No.: 31388
Matrix: {soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) G

Level: {(low/med) 1LOW

% Moisture: not dec. 14

CY

GC Column:DB624 ID: 0.53 (mm)

Soil Extract Volume: (uly)

Contract: 500955

SAS No. :

Page 16

SAMFLE NO.

11160-02A

SDG No.: 001586
Lab Sample ID: 773241
Lab File ID: GHQ073241A56.D
Date Received: 11/24/95
Date Analyzed: 11/27/95
Dilution Factor: 1.0

Soil Aliquot Volume: {uL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
156-59-2---~---~ cis-1,2-Dichloroethene 121U
] 1330-20-7--~---~ m, p-Xylene 12)0
1330-20-7--~---- o-Xylene 1210 |
e =T =y |
[ e P e e N
page 2ot 2 PORM T VoA
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1E SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

11160-02A
Lab Name: COMpPUCHEM ENV. CCRP. Contract: 500855
Lab Coa=: COMFU Casa No.: 31388 SAS No.: SDG No.: 00156
Matrix: {scil/water) SOIL Lab Sample ID: 773241
Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH073241A56.D
Level: (low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 14 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume:  (ul)

]
i

) Ty Ui o D) I g

Number TICs found: 0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

o

VNS
|

12l
17

!
el

|
COMPOUND NAME ‘4*-4} RT | EST. CONC. Q !

14 .
15.
16.

18.

19.
20.
21.

22.

23.

24 .

25.

26.

27.

28.

29.

30.

FOr™ I VIR-TIC
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
' 11160-03A
Lab Name: COMPUCHEM ENV. CORP. Contract: 500955
Lab Code: COMPU Case No.: 31388 SAS No.: SDG No.: 00156
Matrix: (soil/water) SOIL Lab Sample ID: 773242
Sample wt/vol: 5.0 (g/mL) G Lab File ID:  GH073242A56.D
Level: {low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 15 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53  (mm) Dilution Factor: -1.0
Soil Extract Volume: (uly) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
! 74-87-3----~--~-- Chloromethane 12|U
i 74-83-9--------- Bromomethane 12|U
’ 75-01-4---~--~-~ Vinyl Chloride 12|U
i 75-00-3------~--~ Chloroethane 12|U
75-09-2-~-------- Methylene Chloride 181B
E7-64=dzscmrmEes Acetcne o 10|J
 75-15-0-----o- o Carbon Disuifade | 12|U
b 75-35-4--------- 1,1-Dichloroethene ; i2(Uu
75-34-~3--------- 1,1-Dichloroechane ( 12U
| 67-66-3--------- Chloroform 12|U
107-06-2-------- 1,2-Dichloroethane 12(U
78-93-3--------- 2-Butanone 12010
71-55-6----~----- 1,1,1-Trichlcroethane 121|U0
| 56-23-5--------- Carbon Tetrachloride 12|U
i 75-27-4--------- Bromodichloromethane 121|U0
| 78-87-5--------- 1,2-Dichloropropane 12|U
[ 10061-01-5------ cis-1,3-Dichloropropene 12U
79-01-6---~----- Trichloroethene 21J
124-48-1-------- Dibromochloromethane 12|U
i 79-00-5--~------ 1,1,2-Trichloroethane 121U
71-43-2--------- Benzene 121U
10061-02-6~----- trans-1,3-Dichloropropene_ 12|U0
75-25-2--mnceo- Bromoform 12|U0
108-10-1-------- 4-Methyl-2-Pentanone 120U
591-78-6-------- 2-Hexanone 12040
127-18-4--~----- Tetrachloroethene 12|U
79-34~-5--~~----- 1,1,2,2-Tetrachloroethane 12U
108-88-3--~-~--~ Toluene e 12|U
108-90~7-------- Chlorobenzene 12|U
100-41-4--~------ Ethylbenzene 12|U
100-42-5--~----- Styrene 121U
108-05-4--~----- Vinyl Acetate 120(U
156-60-5--~-=---- trans-1,2-Dichloroethene 121|U0
rEgE ool 2 FCRE T VO
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
11160-03A
Lab Name: COMPUCHEM ENV. CORP. Contract: 500955
Lab Code: COMPU Case No.: 31388 SAS No. : SDG No.: 00156
Matrix: (soil/water) SOIL Lab Sample ID: 773242
Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH073242A56.D
Level: (low/med) LOW Date Received: 11/24/95
% Moisture: not dec. 15 Date Analyzed: 11/27/95
GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Scil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
156-59-2---~---- cils-1,2-Dichloroethene 12 |0
1330-20-7--~---- m, p-Xylene 1210
1330-20-7------- o-Xylene 12|0

page 2 of 2 FOPM T 302



VOLATILE ORGANICS ANALYSIS DATA SHEET

1E

Page 20

SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

Lal Namz: COMPUCHEM ENV

Lab Cocda: COMPU
Matrix: ({soil/water)
Sample wt/vol:

Level: (low/med)

% Moisture: not dec. 15
GC Column:DBé&24

Soill Extract Volume:

Number TICs found: 0

. CORD.

Case No.:

5.0

ID:

31388

SOIL

(g/mL) G

LOW

0.53  (mm)

(uL)

Contract:

SAS No. :

11160-03A

500955

SDG No.

Lab Sample ID: 773242
Lab File ID:
Date Received: 11/24/95
Date Analyzed: 11/27/95
Dilution Factor: 170

Soil Aliquot Volume:

CONCENTRATION UNITS:
{ug/L or ug/Kg) UG/KG

001556

GHO073242A56 .D

COMPOUND NAME

Q

!
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1A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
11160-04A
Lak Nar COMPUCHEM ENV. CORP. Contract: 500955
Lab Code: CCME Cas= NC 313 SAS No.¢ SDG No.: 001%6
Macrix: (soil/water) S0IL Lab Sample ID: 773243
Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH073243A56 .D
Level: {low/m=d) LOW Date Received: 11/24/95
% Molsture: not dec. 18 Date Analyzed: 11/27/95%
GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1:0
Sc1l Extract Volume: (uly) Scil Aliquot Volume: (ul.)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
R e O Chloromethane ' 12U
T4-B3=Ge 22 oo = - Bromomzthane T 12|U
75-01-4---- - inyl ) = 121U '
by Foerre = = =m 1 | 12 (U
3 -3 <a £ : cer o 120v
=5 : A {‘»D : “ae , %le
S _.1-Dichlovcechar 121
£7-62-3--a-- Thloreform B 12U
e R e 1,2-Dichloroethans 12|T '
=G L= n = 2-Butanone o B 1200
=9 Bi- -~ =~ --1,1,1-Tricolercethars 1243
-23F8--==s Carbon Tetrachloride = 12U
S5-CT-d---n oo Bromodichlorcmethane [ 12U
| 78-87-5-----~--- 1,2-Dichloropropane 1210
10061-01-5------ cis-1,3-Dichlorcpropene 12|U ‘
| 79-01-F-- oo oo Trichloroethene B 120 '
124-48-1--~-~-~~ Dibromochlcromethane 12U
| 79-00-5--------- 1,1,2-