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EXECUTIVE SUMMARY

The Union Carbide Corporation (UCC) operated

the Republic Plant located in Niagara Falls, New York from

1934 until 1987. Prior to UCC operations, the Republic .Plant

was operated and maintained by the Aluminum Corporation of

America, Carborundum Corporation and Acheson Graphite.

Historically, UCC waste from the facility was disposed in the

area east of the building complex. During the last 40 years

of the plant operation, waste was disposed in an isolated

eastern area which in 1978 became an approved solid waste

management facility (SWMF). Operations at the Republic Plant

ceased in 1987 and the SWMF was closed in accordance with a

NYSDEC approved closure plan. The plant facility was

purchased by Niagara Vest and UCC retained title to 64 acres

which included the SWMF.

In June 1987, UCC consented to the

construction of a watermain by the Town of Niagara. The

watermain was to cross the area west of the closed-Solid

Waste Management Facility (SWMF). During excavation for the

watermain, waste was identified outside the SWMF and on

property now owned by Niagara Vest. Hence, the watermain

across the property was installed in a berm located above

ground and a site investigation was undertaken to assess the

areal extent of waste deposition west of the SWMF.

This executive summary presents a brief

overview of the investigation conducted, the result obtained,
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and the recommendations and conclusions formulated. Further

detail of the investigation and subsequent data evaluation is

presented in the ensuing report.

The Site Investigation included:

1) Collection of water samples for chemical analysis from

two locations along the newly installed watermain

traversing the Site;

2) Excavation of test pits at eight locations along the

newly constructed watermain and the collection of soil

samples immediately underlying the bedding gravel for

chemical analysis;

3) Completion of electromagnetic (EM) and magnetometer (MAG)

geophysical surveys over the area west of the SWMF to

identify potential locations for disposed waste and

buried drums;

4) Excavation of a total of 22 test pits over the area west

of the SWMF to cdnfirm the presence or absence of

potential buried drums based on the geophysical survey

data;

5) Collection of samples for chemical analysis from the

three drums encountered during the test pit excavations;
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6) Collection of composite soil samples for chemical

analysis in conjunction with test pit excavation; and

7) Installation of two shallow groundwater monitoring wells

in areas of confirmed waste presence and subsequent

sample collection and chemical analysis of groundwater

samples.

Geology

The geological conditions beneath the site

were determined based upon excavations and borehole data from

this Investigation and from previous studies conducted at the

SWMF and surrounding area.

The overburden materials encountered in this

investigation are typical of those encountered in the

previous test pit and monitoring well installation programs

conducted at the SWMF and surrounding area. In general, the

Site is underlain by four geologic units: Fill Material;

Glaciolacustrine Clay;.Glacial Till; and Bedrock.

The Fill Material consists of demolition

debris, wood, ash, brick, glass and vegetation, intermixed

with a black sand to cobble-size carbonaceous matrix and

varies in thickness across the Site from 0 to 12 feet. The
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carbonaceous materials are believed to be from UCC and

include graphite and other carbon products which are present

in both dust and solid form. The Fill Material extends onto

Niagara Vest and Niagara Mohawk property, to the west and

north, respectively.

The Glaciolacustrine Clay underlying the Fill

Material consists ·of very stiff gray to brown silty clay and

extends almost to the top of Bedrock which is encountered·at

a depth of approximately 17 to 20 feet. A thin layer of·Till

material is usually present between the Clay and the top of

Bedrock.

Hydrogeology

A perched water table condition exists in the

Fill Material with the groundwater flowing in a northerly

direction. The perched water table is generally confined

vertically by the underlying clay aquitard. The groundwater

flow direction in the underlying bedrock ranges from easterly

to southeasterly towards the PASNY conduits located east of

the site as presented on Figure 1.

Surface Water

Surface water runoff from the SWMF and the

area west of the SWMF historically drained through the

iv
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Republic Plant in a southwesterly direction. Construction of

the berm and newly installed watermain has resulted in

surface water ponding recently in the southwest corner of the

Site.

Chemical Data Assessment

The analytical data collected during the Site

Investigation indicated that the test pit soil samples

collected from the watermain berm at locations both upstream

and downstream of the Site were not impacted by Site

conditions. Similarly, the parameters reported present in

watermain water samples collected from fire hydrants located

upstream and downstream of the Site were essentially

identical, also indicating no site impact.

Various semi-volatiles, pesticides, and

metals were detected in the test pit composite soil samples

collected over the Site. The parameters identified in the

test composite soil samples generally correspond to the

parameters detected during the 1987 SWMF Soil Investigation.

Benzene was not detected in any of the composite soil samples

or groundwater samples, however, benzene was detected in six

of the eight test pit locations along the watermain berm.

Contaminants present in the soils imported to construct the

watermain are expected to be the result of contamination

external to the Site.

V
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The results of the geophysical surveys

indicate that the EM Survey was not interpretable due to the

large deviations in readings caused by the heterogeneity of

the fill material. The MAG survey successfully pinpointed 22

areas of buried metal presence including one area containing

3 drums.

Samples were collected from the three drums

encountered on site. The results for ·these samples indicate

that the drum contents exhibit characteristics of an

off-specification material and may be an altered form of the

impregnating compound Code 88 formerly used at the UCC

facilities.

The concentrations of chemicals detected in

the perched groundwater system are relatively low and all are

below applicable standards, with the exception of total

recoverable phenols for which the standard is based on taste

effects and not health effects. Alpha-BHC was also detected

in one sample at 0.02 ppb above the detection limit, but was

not detected in a duplicate sample.

Public and Environment Health Assessment

A public health assessment was conducted

based on a set of indicator chemicals which included detected

carcinogenic PAHs and pesticides.
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The potential human exposure pathways and

exposure points identified at the Site include exposure of

surface soils to on-site workers through dermal contact,

inhalation and inadvertent ingestion. Other potential

exposure points off-site include exposure·to nearby residents

through dust inhalation and to the general population through

consumption of fish and water from the PASNY reservoir and

the Niagara River.

The only

determined to be on-Site

and off-Site exposure of

dust from surface soils.

exposure under either of

calculated risk estimate

risk levels.

complete pathways of exposure were

exposure of workers to surface soils

residents in surrounding areas to

Using worst case estimates for

these scenarios, results in a

that is well within acceptable

The limited and occasional presence of

wildlife on the Site precludes concerns regarding

environmental exposure.

Conclusions and Recommendations

Based upon the results of the Site

Investigation, the following conclusions and recommendations

have been formulated:
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1) The site does not pose a significant current or potential

future threat to public health or the environment.

2) Water quality in the Town watermain is unaffected by the

fill material and/or berm construction material.

Contaminants .in the berm construction material are not

Site related.

3) Groundwat.er is essentially unaffected by the site and is.

contained as a perched water zone. Discharge to surface

water is not a problem (based on chemical analysis).

Bedrock groundwater is protected by a relatively thick

clay aquitard.

4) Three buried drums were located during the investigation.

These drums have been removed and disposed at a permitted

waste disposal facility.

5) On-site exposure of workers to surface soils and exposure

of off-site areas to dust from surface soils are the only .

complete potential pathways of exposure resulting from

on-site wastes. Using worst case e.stimates for exposure

under either of these scenarios results in a calculated

risk estimate that is well within acceptable levels.

6) Soils containing PAHs and pesticides are present on site

and are consistent with results from the SWMF.
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7) PAHs stay sorbed to soils and do not create an

unacceptable risk to public health or the environment.

8) As no existing or potential risk was identified at the

site, it is recommended that remedial measures are not

required.

vix
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1.0 INTRODUCTION

In June 1987, Union. Carbide Corporation (UCC)

completed the closure of the 16.5 acre Solid Waste··Management

Facility (SWMF) located on a parcel of. property east of the

former Republic Plant in Niagara Falls, New. York. . The SWMF

had been used as a waste disposal site by UCC for

approximately the past 40 years and was closed in accordance

with a NYSDEC approved Closure. Plan. In 1986, the Town of

Niagara requested and received an easement to install a

watermain through the Union Carbide property west of the

SWMF. Later in June 1987, during the installation of this

watermain, it was discovered that the areal extent of waste

deposition on the area west of the. SWMF and ·on. property .now

owned by Niagara Vest was larger than had been expected. As

a result, a plan of investigation to assess this discovery

was prepared and submitted to the New York State Department

of Environmental Conservation (NYSDEC) in the document

entitled "Proposed Plan of Work, Area West of Solid Waste

Management Facility".

The purpose of this report is·to present the

results of the investigation agreed upon with the NYSDEC

along with the results of additional work undertaken by Union

Carbide Corporation (UCC) in resolving this matter.

1
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2.0 BACKGROUND

Union Carbide Corporation (UCC) operated a

SWMF located east of its former Republic Plant (currently

Niagara Vest) for approximately 40. years. The location of

the .SWMF ·is· presented in Figures 1 and 2. In conjunction.

with the closure· of UCC operations in Niagara Falls, use of

the SWMF for waste disposal ended on (December 1, 1986).

Final closure of the SWMF was completed in accordance with

the NYSDEC approved closure· plan entitled "Final Landfill

Closure, Solid Waste Management Facility, Union Carbide

Corporation, Republic Plant, Town.of Niagara, New York",

dated September 1987

At the time of the SWMF closure it was

believed, based on historical records, that waste disposal to

the west of the SWMF was limited to a thin layer (0 to 2 feet .

in .thickness)· of carbonaceous materials and surficial

debris .consisting of wood,. br.icks, glass and vegetation. The

carbonaceous materials are from Union Carbide and include

graphite and other carbon products which are present in both

dust and.solid form. Some of the larger solid pieces are on

the order of 10 feet in size.

In June 1987 the Town of Niagara proceeded

with the installation of a 16-inch diameter watermain along

an acquired easement through Union Carbide and Niagara Vest

2
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properties. During excavation for the placement of this

watermain, a tar-like substance was encountered which -

indicated that materials other than carbonaceous materials

may have been disposed in this area.

After discovery of these possible waste

materials along the proposed route of the watermain, it was

decided that the watermain would be placed above, rather than

below ground. This was accomplished by installing the

watermain inside a berm constructed of imported clay.

Figure 2 shows the locations of the.SWMF,

watermain installation and the location of the original

excavation where the "tar-like" substance was identified.

(Denoted as location "A" on Figure 2.)

Subsequent to NYSDEC approval of the Plan of

Work developed for the Site, the field investigation phase

began. The field investigation included:

Watermain Investigation, including soil and water

sampling;

Geophysical Survey;

' Test Pit Excavation and Sampling;

' Monitoring Well Installation; and

Groundwater Sampling.

3
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3.0 SITE INVESTIGATION

3.1 WATERMAIN INVESTIGATION

In order to determine whether.the presence of

UCC waste materials has impacted the quality of water

supplied by the Town of Niagara watermain, samples of the

bedding materials around the pipe were collected as well as

samples of the water supply itself both upstream and

downstream of the UCC Site. The locations of all watermain

bedding test pits and the two watermain samples collected as

part of this program are presented on Figure 3.

3.1.1 Watermain Soils Sampling

In February .1988, eight test pits were

excavated along the newly installed watermain with the intent

of sampling the pipe bedding material. The purpose of this

sampling was to determine the chemical nature of the bedding

material that is in contact with the water supply pipes.

Upon excavation of the first test pit, it was confirmed that.

the bedding material was composed entirely of gravel.

Consequently, the soils immediately surrounding the bedding

gravel were sampled and submitted for analysis since the

gravel itself cannot be analyzed.

4
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With the exception of Test Pits 3 and 4, the

excavations were placed at 50-foot intervals along the pipe

from a point at which the pipe is entirely above the

surrounding ground elevation, (Test Pits 1 and 8), to a point

at which the pipe is entirely below the elevation of the

surrounding ground (Test Pits 4 and 5). The area between the

original proposed location for Test Pit 3 and Test Pit 4 was

flooded at the time of the sampling program. Consequently,

Test Pit 3 was excavated at the location originally proposed

for Test Pit 4 and Test Pit 4 was .relocated to a drier

location approximately 100 feet upstream from Test Pit 3.

3.1.1.1 Sampling Methodology

Test pits were excavated using a backhoe with

a precleaned bucket. The backhoe bucket was cleaned with

fresh water before beginning the excavation of each pit.

Wash water was allowed to drain onto the ground in the

vicinity of the excavation.

Test pits were excavated perpendicular to the

watermain in order that the bedding could be exposed as

easily as possible. A typical schematic of a test pit

excavation is presented on Figure 4.

5
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At the locations where soil and groundwater

conditions would permit sampling personnel to enter the

excavation, samples were collected in the following manner:

0 Exposed surfaces surrounding the bedding which had been

contacted by the backhoe bucket were scraped "clean"

using a precleaned sampling trowel. The sampling trowel

was cleaned with soapy water, rinsed with a water,

acetone, hexane, acetone, distilled water sequence and

allowed to air dry before use at each location.

' Sample containers for chemical analyses were filled

using the same trowel by collecting a composite of the

soil material which was in immediate contact with the

gravel bedding material under and alongside the

watermain pipe.

0 Sample containers were subsequently stored in a cooler

and packed with ice for later transport to the

laboratory.

At locations which were either too deep or

too wet to permit safe.entry of sampling personnel, the

following procedures were followed:

After the watermain had been located and exposed, the

backhoe removed a bucket of material from around the

bedding.

6
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0

After allowing water to drain from the bucket of soil,

the exposed surfaces were scraped clean using a

trowel precleaned using the above described rinse

sequence.

0

Composite samples were collected from the remaining

material in the backhoe bucket using the same trowel and

placed in sample containers.

' Sample containers were subsequently stored in a cooler

and packed with ice for later transport to the

laboratory.

After sampling was completed at each

location, the.displaced gravel bedding material was replaced

using clean gravel of comparable size. The test pit was

subsequently backfilled using all of the original berm soil

and compacted using a backhoe compactor.

On June 8, 1988 three of the test pits (TP-2,

TP-4 and TP-6) were re-excavated for confirmatory sampling.

The new test pits were excavated adjacent to the original

locations and samples were collected following the same

protocols used during the original program.

An additional composite sample was also

collected from the clay stockpile located at the Town of

7
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Niagara garage as this was the source of the imported clay

material used for the watermain berm construction onsite.

Using a precleaned trowel, several aliquots of soil were

collected from the areas where the watermain berm material

had been removed from the stockpile.

A representative of the Town of Niagara was

present at all times during test pit and stockpile sampling.

Table 1 summarizes the samples collected

during the Watermain Soils Sampling Program.

3.1.2 Watermain Hydrant Sampling

In order to collect samples of the water

within the watermain, it was necessary to use the fire

hydrants as these are.the only available access points.

The fire hydrants sampled were situated·immediately up and

downstream of the UCC Site as shown on Figure 3. The

upstream and downstream hydrant locations were selected based

on information provided by the Town of Niagara. Because the

watermain was installed, according to the Town of Niagara, to

provide improved water service to the area south of the SWMF,

the flow of water within the watermain traversing the Site is

from the north along Witmer Road to the south along Rhode

Island Avenue.

8

CONESTOGA=ROVERS & ASSOCIATES



TABLE 1

SAMPLE SUMMARY

WATERMAIN SOILS SAMPLING PROGRAM

UNION CARBIDE - REPUBLIC PLANT

Location Date Sample No. Comments

Test Pit 1 2/24/88 TP1 Sampled from bottom and side wall of
watermain trench. Red-brown clay,
moist.

Test Pit 2 2/24/88 TP2 Excavation filled with 1+ foot water,

sampled sidewall of watermain trench
above water level. Red-brown clay, moist
to wet.

6/8/88 TP-2 Sampled from bottom of excavation.
Red-brown clay.

Test Pit 3 2/24/88 TP3 Excavation filled with water. Cleared

bedding around watermain pipe as much as

possible. Removed one backhoe bucket of

material from around the side and bottom

of the bedding, sampled from bucket.
Red-brown clay, moist to wet.

Test Pit 4 2/25/88 TP4 Excavation filled with water, could not

see watermain pipe. Cleared away

bedding, removed one backhoe bucket of
material from around side and bottom of

the bedding, sampled from bucket.
Red-brown clay, moist to wet. Collected

samples in duplicate (labelled TP9).

6/8/88 TP-4 Sampled from bedding/trench interface

above watermain pipe. Red-brown clay,
moist.

Test Pit 5 2/25/88 TP5 Excavation filled with water. Cleared

away bedding, removed one backhoe bucket
of material from side and bottom of the

bedding, sampled from bucket. Red-brown

clay, moist.

Test Pit 6 2/26/88 TP6 Excavation filled rapidly with water to

within 1 foot of ground surface. Could

not locate pipe. Sampled from excavation

sidewall above pipe, 1.5+ feet below

ground surface.

6/8/88 TP-6 Sampled from bottom and sidewall of
watermain trench. Brown clay.

Test Pit 7 2/26/88 TP7 Sampled from bedding/trench interface
above watermain pipe. Red-brown clay,
moist.

Test Pit 8 2/25/88 TP8 Sampled from sidewall of watermain pipe
trench. Red-brown clay, moist.
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Each fire hydrant was opened by a

representative of the Town of Niagara and allowed to flush

for two to three minutes before sampling. Water samples were

collected directly from the fire hydrant stream in the

appropriate sample containers. Collected samples were

subsequently stored in coolers packed with ice for later

transport to the laboratory.

Table 2 summarizes the watermain hydrant

water samples collected.

3.2 GEOPHYSICAL SURVEY

Included in the field investigation were two

geophysical surveys designed to detect and delineate, if

possible, the potential locations of buried steel disposal

containers (i.e. 55 gallon drums). Discussions with former

employees indicated that drums may possibly have been

disposed in the area. By performing these geophysical

surveys over the entire area, this uncertainty could be

addressed and appropriate action taken if necessary.

Because the effects, if any, of the

carbonaceous (graphitic) materials at the Site on instrument

performance were unknown, surveys were conducted using two

types of instruments (electromagnetic (EM) and magnetometer

9
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TABLE 2

SAMPLE SUMMARY

WATERMAIN HYDRANT SAMPLING PROGRAM

UNION CARBIDE - REPUBLIC PLANT

Sample No. Location Description

WM-1 Hydrant-1 North side of Witmer Road,

upstream of UCC Site.

WM-3 Hydrant-3 North side of Rhode Island

WM-4 Avenue, downstream of UCC Site.
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(MAG)) over the same area. It was suspected that large

pieces of carbonaceous waste may have conductivities similar

to that of metallic deposits. The metallic deposits are

readily identified by anomalous MAG readings. The

carbonaceous waste, on the other hand, was expected to have

no influence on the MAG readings. It was anticipated that

using both the EM and MAG techniques would improve anomaly

identification by making carbonaceous and metallic deposits

distinguishable using the following identification criteria:

An EM conductivity anomaly coupled with a MAG

non-anomaly (i.e. no magnetic material detected) would

be indicative of a deposit of carbonaceous waste.

' An EM conductivity anomaly coupled with a MAG anomaly

would be more representative of buried ferrous wastes

such as·drums.

The surveys covered, in systematic fashion,

the 20 acre area surrounding the SWMF which is owned by UCC.

3.2.1 Methodology

A 100 foot interval sample grid spacing was

established by a licensed land surveyor prior to undertaking

10
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the geophysical surveys. Easting and northing coordinates

were assigned to each location and marked by a wooden stake

for future reference. The established grid was infilled at

25-foot intervals by pacing. The 25-foot station spacing was

used for EM and MAG surveys over the ent·ire 20 acres.

The shallow sensing Geonics EM31

electromagnetic instrument was chosen for the terrain

conductivity survey to map the bulk conductivity of the earth

materials to a depth of approximately 15 feet. The EM

instrumentation is designed to detect terrain conductivity by

utilizing a current flow induced in the subsurface materials

by a surface transmitter. An alternating electric current

produced in a transmitter coil generates an alternating

magnetic field. The magnetic field penetrates the ground

surface and induces current flow through the earth material

which in turn induces a secondary magnetic field. The

secondary magnetic field sensed at the receiver coil depends

on the strength of the primary field, current frequency,

distance between transmitter and receiver coils (factors

considered constant for the EM31), and the presence of a

conductive body. The EM31 is portable, permitting data to be

gathered simply as the. instrument is moved across the Site.

The Geonics EM31 instrument has transmitter

and receiver coils separated by a rigid boom 3.6 meters

(11.8 feet) in length. The device reads in milliSiemen per

11
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meter (mS/m). Generally, the conductivity readings obtained

with the EM31 will vary smoothly from one region to another.

In some cases however, an edge effect (due to fences,

powerlines, etc.) may be seen in which the readings vary

rapidly with position and are no longer a good indicator of

terrain conductivity. The inphase component of the magnetic

field is significantly more sensitive to large metallic

objects than the quadrature-phase component. The Geonics

EM31 is typically best suited for determining the location of

buried steel containers. However, large pieces of

carbonaceous waste may have conductivities similar to those

expected from buried drums making data interpretation

difficult if the EM31 is used alone.

Magnetometers can also be utilized to detect

perturbations in the geomagnetic field created by buried

ferromagnetic objects such as steel drums. The most common

instruments currently in use are the gradiometric and the

proton precession magnetometers. The proton precession

magnetometer typically measures the magnetic susceptibility

of the total field. That is to say that it is capable of

sensing both the vertical and horizontal field components.

The gradiometric magnetometer (MAG) has the advantage in

being able to sense the vertical field while remaining

relatively insensitive to the horizontal field component.

This feature allows the instrument to sense subsurface

targets in the presence of anthropogenic interferences such

as steel fences.

12
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Based upon this advantage, the McFar fluxgate

MAG selected for use in the survey work at the Site. The MAG

is portable, permitting data to be collected rapidly and

continuously as the operator and the instrument move across

the land surface. In soil with minimum interference,

individual typical. steel containers such as 55-gallon drums

can easily be detected to a depth of 10 feet.

A computer aided "nearest neighbor" mapping

package was used to store, manipulate and present the EM and

MAG data. The nearest neighbor package is the simplest

search method that finds the nearest neighboring data point,

in an Euclidean distance sense, regardless of their angular

distribution around the point being estimated. This method

is fast and satisfactory if control points (instrument

readings) are distributed in a comparatively uniform pattern

and is based on the idea that a nearby observation point is a

better estimate of the value of a point on a surface than a

more distant one, and that a small number of nearest control

points provide essentially all the information that is

relevant to the estimate.

3.2.2 Results of the EM Survey

Plan 1 represents the EM inphase component

values collected during the survey at the Site. Data

obtained during the EM survey are presented in Appendix A.

13
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Underground conductors are prevalent

throughout the Site as evidenced by the large fluctuations in

the data that occur over relatively short distances.

Background readings obtained along the southern boundary of

the Site (off the grid) averaged 30 mS/m. Due to the large

and continuous degree of change over the Site, it is apparent

that the EM Survey has been of limited value.

As discussed previously in Section 3.2.1, the

inphase component of the magnetic field is typically

significantly more sensitive to large metallic objects than

the quadrature-phase component. However, no variation in the

inphase and quadrature-phase component was observed in the

field during the survey at the Site. This deviation has been

attributed to the extensive deposits of carbonaceous wastes

present which have masked the possible response of the EM31

to metal. Therefore, the locations of potential buried drums

could not be identified under EM survey.

3.2.3 Results of the MAG Survey

The results of the MAG survey conducted at

the Site are presented on Plan 2. Data obtained during the

MAG survey are.presented in Appendix B.

14
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Typical background levels on the order of

10,500 gammas were obtained for the MAG survey. The results

of the MAG survey indicated 29 areas of- response, as shown on

Plan 2. At each of these locations, the MAG survey crew

collected additional readings in the field to pinpoint the

location having the highest MAG reading in the vicinity of

the area of response for future references.

These areas of magnetic highs could not be

explained by anthropogenic sources such as steel eased

observation wells, metal posts or bars and scrap metal noted

during the survey. The presence of carbonaceous waste did

not influence the MAG survey as was the case with the EM

results. Ground truthing of the MAG results was conducted

test pit excavation program. The results of this

program are discussed in the following section of this

report.

with a

3.3 SITE INVESTIGATION TEST PITS

After the location of suspected metal areas

were identified through the geophysical surveys described in

Section 3.2, a test pit excavation program was conducted to

pinpoint the locations of buried drums, if any. Test pits

were excavated at 22 of the 29 locations which had shown MAG

readings of 15,000 gammas or more or, in one case, a negative

15
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reading. Test pits were not excavated at the remaining seven

locations with high MAG readings in an effort to avoid

disturbance of the clay cap on the closed SWMF. The

identified peak MAG reading location was used as the starting

point for each excavation.

Test pits were excavated using a backhoe.

The test pits extended through the fill material to the top

of the native clay regime. Drums were encountered in only

one of the 22 test pit locations (DP-21). The locations of

all test pits are shown on Figure 3.

Materials of a metallic nature were found at

each of the test pit locations. These materials generally

consisted of large chunks of reinforced Acheson furnace

sidewall block. However, objects such as fence posts, metal

pails, wire mesh and pipe were also encountered. Appendix C

presents a summary of the stratigraphic logs from the test

pit excavation program.

Following documentation of the type of fill

encountered and other conditions such as the presence or

absence of groundwater, each test pit was backfilled with the

original material. To the extent practicable, excavated

material was replaced in the.same order in which it had been

removed.

16
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At location DP-21, three intact 55-gallon

drums containing waste materials were encountered. The drums

appeared to be watertight and the primary substance contained

in these drums was a solid, black, tar-like material. These

drums also contained cloth, cardboard, wood, rope and

miscellaneous trash. The test pit excavation was expanded in

the immediate area, however, no other drums were located.

After exposing the buried drums, they were

lifted out of the excavation using the backhoe. Three

samples were collected, one from each drum, and subsequently

submitted to the laboratory for selected chemical analysis.

In addition, two random samples, one consisting of a solid

black material and the other of a black tar-like material,

were collected from the excavation and submitted to the

laboratory for.chemical analysis. The tar-like material was

also submitted for selected physical analysis. The results .

of these analyses are discussed in detail in Section 5.4.

Following sampling of the drums, they were

placed inside oversize salvage drums, tightly covered and

labelled. These salvage drums were then placed in the open

excavation and markers were placed next to them which

extended above ground. The entire excavation was then

backfilled with the original material in the same manner as

the other excavations. Subsequent to receipt of analytical

results, the drums were excavated and were disposed at a

permitted disposal facility.

17
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3.4 SOIL SAMPLING PROGRAM

A Soil Sampling Program was conducted in

conjunction with the test pit excavation program. As

outlined in the "Proposed Plan of Work", the Site was divided

into four sub-areas of approximately equal size. In each

sub-area, two test pits were chosen for soil sampling. (See

Figure 5.)

The sample sites were picked with the

following criteria in mind:

0

0

Location

Nature of the fill material

Groundwater conditions

3.4.1 Methodology

Sampling of the test pits was conducited in a

manner similar to the watermain soil (bedding) samples except

that the backhoe was not cleaned between each excavation.

The sampling tools, however, were precleaned at each location

using the rinse sequence previously described in

Section 3.1.1.1.

18
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As discussed previously in Section 3.3, test

pits were excavated through the fill material to the top of

the native clay. Then, using a precleaned sampling trowel

the exposed surface which had contacted the backhoe was

scraped clean. Composite samples of the fill material over

the entire depth of the excavation were then collected and

placed in appropriate sample containers. Sample containers

were subsequently stored in a cooler packed with ice for

later transport to the laboratory.

Two samples from each sub-area were

composited into one sample and homogenized at the laboratory

prior to analysis.

3.5 MONITORING WELL INSTALLATION

After completion of the test pit excavation

program, two locations were chosen for the installation of

shallow groundwater monitoring wells. The principle factors

of concern in the selection of well locations were:

° suitable depth of fill; and

0

appreciable groundwater presence.

In general, the groundwater in the fill material was observed

to be perched upon the top of the native clay strata.
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Consequently, excavations were made through the fill and into

the underlying clay to a depth which would ensure an adequate

column of water within the well for the purpose of sampling.

The locations of the monitoring wells are

presented on Figure 5.

3.5.1 Methodology

Using a backhoe which had been precleaned

with clean .water, a pit was excavated to a depth believed to

be sufficient to provide at least three feet.of groundwater

in the well. After excavation, each monitor·ing well pit was

allowed to stand for approximately two to three hours to

reach a static, or near static water level.

Well materials were prepared and assembled in

the following manner:

° A 2-foot long, #10-slot, 2-inch diameter stainless steel

well screen was fitted to an appropriate length of

2-inch. ID black steel riser pipe.

The assembled well was then cleaned inside and out by

rinsing with acetone, hexane, acetone and distilled

water.

20
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0

A 3-foot long, 4- to 5-inch diameter geotextile filter

fabric bag was placed around the well screen and filled

with quartzite sand. This·filter fabric bag was secured

to the riser pipe above the well screen.

0

The assembled well and sandpack was lowered into the

excavated pit and held in a vertical position to a depth

at which the static water level was at least one foot

above the top of the well screen.

' The pit was then backfilled with the excavated fill and

clay material. The fill material was placed first so it

would be sure to be situated around the well screen.

The clay was placed at the top of the well

installation.

' The well was fitted with a lockable cap and lock.

Table 3 summarizes the well installation

details. Stratigraphic and Instrumentation Logs are

contained in Appendix D.

3.6 GROUNDWATER SAMPLING

After the groundwater monitoring wells had

been allowed to stabilize for five days, they were developed

and sampled.

21
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TABLE 3

WELL INSTALLATION DETAILS

UNION CARBIDE - REPUBLIC PLANT

Bottom of Bottom of Static

Well Number Screen Fill Water Level

(BGS) (BGS) (BGS)

OW-1-88 4.6 ft. 4.6 ft. 1.80 ft.

OW-2-88 6.0 ft. 4.9 ft. 1.95 ft.
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3.6.1 Methodology

Each well was purged of a minimum of

ten volumes of standing water before sampling. This was

accomplished using a peristaltic pump fitted with clean,

well-dedicated teflon tubing.

On March 22, 1988, after purging was

complete, samples for volatile analysis were collected using

a precleaned bottom-loading stainless steel bailer attached

to a stainless steel lead and nylon rope. Other samples were

collected using the same peristaltic pump and tubing which

had been used for purging.

Sample containers were subsequently stored in

a cooler packed with ice and immediately transported to the

laboratory.

Table 4 summarizes the Well Sampling

Program.

22
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TABLE 4

GROUNDWATER SAMPLING SUMMARY

UNION CARBIDE - REPUBLIC PLANT

One Well Total Volume

Well No. Date Volume Purged Comments

OW-1-88 3/22/88 .43 gal. 6.0 gal. Final water quality slightly

cloudy, colorless, ttace

suspended black sediment, no

odor (initially water had a

slight petroleum-like odor).

OW-2-88 3/22/88· 0.75 gal. 7.5 gal. Final water quality clear and
colorless.
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4.0 SITE CHARACTERIZATION

The overburden materials encountered during

the investigation are typical of those encountered in

previous test pit and monitoring well installation programs

conducted at the SWMF and surrounding area. In general, the

Site is underlain by four geologic units. These are: Fill

Material, Glaciolacustrine Clay, Glacial Till and Bedrock.

During this study, only the two uppermost geologic units were

encountered ·as the study did not require penetration beyond

the top of the clay strata. Descriptions of the fill and

clay encountered during this study are presented in

Appendix C and are further discussed in the following

subsections.

4.1 FILL MATERIAL

The uppermost unit consists of Fill Material.

The Fill Material typically consists of demolition. debris,

including Acheson furnace sidewall block fragments (large

chunks of material resembling reinforced concrete), wood,

ash, brick, glass and vegetation, intermixed in a black sand

to cobble-size carbonaceous matrix. Also present in.the fill

matrix is gravel, sand, silt and clay. The thickness of the

Fill Material varies across the Site from 0 to 12.0 feet and

averages 5.4 feet (see Figure 6). The thickest fill deposits

exist along the northeast corner and in the northwest portion
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of the Site. No fill was encountered along the southern

segment of the Site. Information pertaining to the thickness

of fill material was generally obtained from the test pit

survey performed by UCC in June 1987. This survey included

the excavation of 75 test pits to determine the depth and

areal extent of fill material presence at the Site. The

location of the test pits are presented in Figure 7.

The northern and western limits of the fill

were not defined since the.presence of fill extends onto
-

Niagara Mohawk and Niagara Vest property.

Generally the Fill Material is coarse and

consequently is very conducive to infiltration and

groundwater flow.

4.2 . GLACIOLACUSTRINE CLAY

The Fill Material is underlain by

Glaciolacustrine Clay which generally consists of very stiff

gray to brown silty clay. Due to the fine grained nature of

this unit, the clay is a low permeable strata which acts as

an aquitard. The top of this unit is exposed along the

southern boundary of the Site and gradually slopes downwards

toward the north and northwest. During this study,

the Glaciolacustrine Clay was excavated to a maximum depth of
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2.7 feet. However, the Glaciolacustrine Clay is known, from

other borings on the Site, to extend almost to the top of the

bedrock formation which lies 7 to 20 feet below grade around

the SWMF. At the western end of the SWMF, the depth to

bedrock was in the 17 to 20 foot range.

It is surmised that prior to the use of the

area as a disposal facility, some of the native clay was

excavated and used for fill in other areas of the plant.

Thus, throughout the Site, pockets of clay may have been

removed. As the clay under the western portion of the site

extends to depths ranging from 17 to 20 feet deep, it is

expected that at least 10 feet of clay remains beneath the

entire western area. Thus, there is considerable separation

between the Fill Material and Bedrock.

4.3 GLACIAL TILL

Immediately overlying the bedrock, between

the clay and bedrock, there is usually a thin layer of till

(0.5 to 6 feet thick) which is also of low permeability.-

The till is generally silty but can range

from clayey to sandy. Information obtained from other sites

in Niagara Falls confirms that even the sandy tills generally

contain sufficient fines (silt and clay) to maintain a low

permeability.
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4.4 BEDROCK

The bedrock beneath the Site is the Lockport

Group of the Middle Silurian System. The Lockport Group is

comprised of brownish to dark gray dolomite that is typically

medium to thick bedded and medium grained.

The upper 30 to 45 feet of the Lockport Group

is generally heavily fractured and consequently, a

significant water bearing unit.

4.5 GROUNDWATER CONDITIONS

During the course of the Site Investigation,

groundwater levels were measured periodically in the new Fill

Material monitoring wells 0W1 and OW2. Four rounds of

groundwater level measurements were conducted in April and

May (see Table 5). These rounds included measurement of

water levels in the two newly installed wells and in all of

the existing Site Monitoring wells. However, since the

existing overburden wells on the Site (MW1, MW2 and MW3) are

screened in native materials rather than fill, no correlation

can be made between the new and existing overburden wells.

The water level elevations of the two newly

installed fill wells reveal that the groundwater in the Fill

26
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TABLE 5

WATER LEVEL ELEVATIONS

UNION CARBIDE CORPORATION - REPUBLIC PLANT

Top of Casing Water Level
Well Number Elevation Date Elevation

(feet AMSL) ·(feet AMSL)

0W1-88 605.38 4/26/88 599446

4/29/88 599.56

5/02/88 599.60

5/09/88 599.38

OW2-88 599.21 4/26/88 592.71

4/29/88 592.78

5/02/88 593.04

5/09/88 592.52
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Material is lower in the northern portion of the Site around

OW2 and higher in the southern portion around 0W1. The

difference in groundwater elevations between the wells is on

the order of six to seven feet which is consistent with the

change in ground surface elevation between the wells. Based

on the difference in groundwater elevations between the

wells, the groundwater gradient is approximately

0.01 foot/foot in a northerly direction. U.S. Department of

the Interior Niagara Falls Quadrangle indicates a surface

elevation in the range of 5951 feet AMSL in the vicinity of

the Niagara-Mohawk property, north of the UCC Site. This

area has been observed to be in swampy condition with

standing water and bullrushes. The measured water levels of

OW-2 are in the range of 592 to 593 feet AMSL. It is thus

possible that the swampy area may be an area of groundwater

discharge to the surface.

4.6 SURFACE WATER CONDITIONS

Surface water ponding has occurred in the

southwest corner of the Site as a result of the installation

of the watermain berm. . At the time of the closure of·-the

SWMF it was assumed that some of the surface water runoff

would continue to drain unabated to the southwest without

problem. However, the watermain berm has effectively created

a dam which retains the runoff in a relatively small area.
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Once the overburden materials above the clay strata become

saturated, water ponds on the surface in this area. At the

time of the Site Investigation (April) the depth of surface

water in this area was approximately 6-8 inches. It was

noted that during the drier, warmer seasons of the year,

surface water accumulation was considerably less however the

ponded area never completely dried up.
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5.0 ANALYTICAL RESULTS

Sampling procedures for the various programs

conducted during this investigation have been described in

Section 3.0. The locations of all monitoring points have

been presented previously on Figure 3. The subsequent

subsections present and discuss the analytical data collected

under this investigation.

5.1 WATERMAIN INSTALLATION PROGRAM GRAB SAMPLES

Water, soil and tar samples were collected

from an excavation during the June 1987 watermain

installation program described in Section 2.0. During

excavation, grab samples were taken at location "A", shown

previously on Figure 2. The excavation had been open for an

unknown amount of time before sampling. Volatile compounds

may have volatilized from the excavation before samples were

taken. Also, the collection protocols were not recorded.

Due to these reasons, the samples taken at location "A" have

been included for qualitative purposes only, but should not

be assumed to be representative of in situ conditions.

The results of the soil, water and tar

samples are contained in Appendix I. Soil sample results are

from analyses of Toxicity Characteristic Leaching Procedure

(TCLP) extracts.
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No priority pollutant volatile organics,

pesticides or PCBs were detected in the water or soil

samples. Analyses for petroleum products detected tar primer

in the water, soil and tar samples. Various metals were

detected in the water and soil samples. The metals

concentrations in the water were below the applicable New

York State groundwater standards except for manganese which

was reported at a concentration of°1.86 ppm. The New York

State (NYS) Groundwater Quality Standard for manganese is

0.3 ppm, for Class GA waters (source of potable water

supply).

Various Polynuclear Aromatic Hydrocarbons

(PAHs) were also detected in water and soil samples. Of the

PAHs detected, only fluoranthene (detected at 321 ppb) has an

established standard (EPA Water Quality Criteria - 42 ppb).

There is no NYS Groundwater Quality Standard established for

fluoranthene.

5.2 WATERMAIN INVESTIGATION

As stated previously, soil and water samples

were collected from in and around the watermain installation

to determine what, if any, impact the presence of waste

materials on the UCC Site has had on the city watermain.
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Soil samples were collected from TP-1

to TP-4, upstream of the Site and from TP-5 to TP-8,

downstream of the Site. One field duplicate sample (TP-9)

was also collected from location TP-4. As summarized on

Table 1, presented previously, material encountered in the

test pit excavations consisted of pipe bedding and red-brown

(imported) clay. The soil samples collected from each

individual test pit were composites of the clays in direct

contact with the pipe bedding.

Table 6 summarizes the compounds that were

detected in the watermain soil samples. Appendix E presents

the laboratory results for the soil samples and a summary of

the analytical Quality Control (QC) review conducted on the

data. On the basis of the reported data and QC review, the

data presented on Table 6, with the exceptions noted below,

are valid and acceptable for assessment purposes.

Analyses of the field duplicate samples

(TP4/TP9) produced data that were generally comparable with

the exception of a relatively small, acceptable deviation in

nitrite concentrations and a significant deviation for

benzene. Reported benzene concentrations for TP4 and TP9

were 53,000 ppb and 1,300 ppb, respectively. In order to

confirm the presence or absence of benzene and investigate

the duplicate data anomaly, Test Pits TP2, TP4 and TP6 were

re-excavated and resampled as described previously in
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TABLE 6

SUMMARY OF COMPOUNDS DETECTED

WATERMAIN SOILS SAPPLING, FE ERUARY 1988

UNION CARBIDE CORPORATION - REPUBLIC PLANT

TP-10 Lab Quantlflable

Compound Units TF.1 TP-2 TP-3 TP-4 / TP-9. TP-5 TP-6 TP-7 TP-8 (Stockpile) Blank LImit
-

Wet Chemistry

Ammonla Ppm 0.07 0.04 0.04 0.06 / 0.08 0.02 0.22 0.04 (0.05) 0.02 BOL 0.01

TKN Ppm BOL BQL 8QL 0.1 /O.1 BQL 0.1 O.1 (O.1) O.1 BQL O.1

Nltrlte ppm 0.07 0.02 0.04 0.15 / 0.06 0.10 0.02 0.04 (0.05) 0.05 AQL 0.01

Total Recoverabl e Phenol s Ppm 0.060 BQL 0.008 0.010 / 0.008 0.006 0.006 0.006(0.006) BQL BOL 0.005

Dlethyl Sulfate (AS 904) ppm 74 94 17 15 / 12 14 12 20 67 BQI 2.0

Volatile Organlcs

Benzene Ppb 1,000(930) 2,000 BQL 53,000 / 1,300 800 2,100 BOL 880 BQL 800

[3,9001 [BOL(®l)1 - 15001 18QLI [1001

Semi-Volatlles

Fluoranthene Ppb BOL-(8Qt) 1,300 BQL BQL / 8QL BQL BQL BQL 8QL RQI 660

Pyrene Ppb BOL(BQL) 1,300 BQL BQL / BQL BQC SQL BOL BOL BOL 660

8enzo(b)Fluoranthene Ppb BOL(8QL) 2,500 BQL BQL ; 14- BQL BQI BQL 80- BOL 660

Metal s

Total Potasslum ppm 1,570 1,798 1,241 1,708 / 2,548(2,554) 1,204 1,943 2,270 1,613 -- 100

Total Iron ppm 16,600 16,850 19,500 20,700 / 21,750(21,600) 17,250 24,600 22,300 19,750 -- 30

Total Zinc Ppm 27.0 95.0 90.0 39.0 / 50(49) 39 55 50 76 · -- 5.0

Total Arsenic ppm 2.3 1.4 3.0 2.6 / 2.3 2.6 3.0 3.0 2.8 -- 0.5

Total Copper ppm 21.0 BQL 24.0 23.0 / 21.0 21.0 24.0 22.0 23.0 -- 20.0

Total Mercury Ppm 8QL 0.50 BQL BQL / BQL 8QL BQL 8Ql BQL -- 0.10

Total Nickel Ppm 34.0 44.0 36.0 32.0 / 39.0 39.0 31.0 46.0 42.0 -- 30.0

AOL . Below Quantlflable LImits

= Dupt kate Sample

C ) = Dupl icate Laboratory Sample

{ 1 = Resampled 6/8/88
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Section 3.1.1. As was also discussed in Section 3.1.1 a

composite soil sample was collected (TP10) from the clay

stockpile (source of imported clay) located at the Town of

Niagara garage. The confirmatory test pit samples were

analyzed for benzene and the results are summarized on

Table 6. Complete analytical reports for these samples are

presented in Appendix E.

A review of the data indicates that the

presence of benzene was confirmed with consistent

confirmatory data at locations TP2 and TP6. Benzene was not .

detected in the sample (TP10) from the clay stockpile, hence

the source of the benzene cannot be confirmed. However, it

should be noted that the samples collected from around the

bedding material were not in contact with Site soils and

therefore, it is concluded that the site is not the source of

the benzene detected in these samples.

Benzene was not detected at a quantification

limit of 100 ppb in the confirmatory sample from TP4 and the

laboratory duplicate for' this sample. The initial samples at

this location-were reported to have concentrations of

53,000 ppb and 1,300 ppb for benzene. This indicates that

the soil matrix is not homogeneous, an observation that was

substantiated during the collection of the composite

stockpile soil sample, and.may explain why benzene was not

detected in the stockpile sample (TP1O). The. sample
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collected at the stockpile was also only taken from the

remaining portion of the stockpile and not of the same

material that was brought to the UCC Site and the results are

therefore somewhat inconclusive.

The presence of benzene could be due to other

factors such as fuel spillage from the equipment used to

install the watermain or other such possibilities.

The maximum allowable holding period

established for nitrite in water covered by USEPA and

Standard Methods is 48 hours. The leachate from the soils

were analyzed with 48 hours of leaching with deionized water,

however, the analyses were conducted more than 48 hours after

sample collection. The presence of oxidizing or reducing

agents in the sample matrix could possibly affect conversion

of nitrites to nitrate or ammonia, respectively. As the

overall effects on nitrite concentrations cannot be

adequately determined, it is recommended that the reported

nitrite data be used for qualitative purposes only.

All test pit samples, including both upstream

samples and downstream samples, exhibit similar

characteristics (i.e. detected parameters exhibit comparable

levels of concentrations) with two exceptions. In TP-4,

fluoranthene, pyrene and benzo(b)fluoranthene were detected

at concentrations of 1,300, 1,300 and 2,500 Ppb,

respectively. These parameters were not quantifiable
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(quantification limit of 660 ppb) in any of the other test

pit samples. Benzene was detected in six of the eight test

pits, at concentrations ranging from 880 ppb to 2,100 ppb

(benzene concentration of 53,000 ppb at·TP4 was previously

discussed). Benzene was not quantifiable at a concentration

of 800 ppb in the remaining two test pits (TP-3 and TP-7). A

comparison of the data summarized on Table 6 to the data

collected under the Soil Sampling Program is subsequently

presented in Section 5.3.

5.2.2 Watermain Hydrant Sampling

Water samples were collected from two

hydrants (No·. 1 and No. 3) situated along the watermain which

passes through the Site. Hydrant No. 1 is located upstream

of the Site and hydrant No. 3 is located downstream of the

Site (see Figure 3). One sample, WM-1, was collected from

hydrant No. 1 and two samples WM-3 and WM-4 (duplicate

sample) were collected from hydrant No. 3. These samples

were analyzed for the same compounds as the watermain soil

samples. In addition, analyses of soluble iron and soluble

zinc were performed.

Table 7 summarizes the compounds that were

detected in the watermain water samples. Complete laboratory

results are contained in Appendix E.

35

CONESTOGA.ROVERS & ASSOCIATES



TABLE 7

SUMMARY OF COMPOUNDS DETECTED

WATERMAIN HYDRANT SAMPLING, JANUARY 1988
UNION CARBIDE CORPORATION - REPUBLIC PLANT

Quantifiable

Compound Units WM-1 WM-3 / WM-4* Limit

Wet Chemistry

TKN ppm 0.33 0.14 / 0.19 0.01

Sulfate ppm 15 16 / 15 2.0

Metals

Total Potassium Ppm 1.36 :, 1.83 / 1.26 1.00

Volatiles

Chloroform Ppb 14 17 / 17 5

Bromodichloromethane ppb 8 10 / 10 5

Duplicate Samples
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A review of the detected compound

concentrations summarized on Table 7, indicates that the

water quality in the watermain downstream of the Site is

essentially identical to the water quality measured upstream

of the Site. There were only five compounds detected in the

water samples: TKN, sulfate, total potassium, chloroform and

bromodichloromethane. All five compounds were present in

both the upstream sample·and downstream sample at similar

concentrations.

Of the five compounds detected, three of. the

compounds were present in watermain soil samples: TKN,

sulfate and total potassium. Chloroform and

bromodichloromethane which were present in the watermain

water samples at maximum concentrations of 17 ppb and

10 ppb, respectively, were not detected in the watermain soil

samples. The only volatile organic compound detected in the

watermain soil samples was benzene.

Since the watermain water quality was

essentially the same at both the upstream and downstream

locations, and, the volatile organic compounds present in the

watermain water samples were not detected in the watermain

soil samples, it is concluded that the materials used to

construct the watermain berm have. not impacted the water

quality within the watermain.
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5.3 SOIL SAMPLING PROGRAM

As discussed in Section 3.4, eight soil

samples were collected from selected test excavations, and

composited into four analytical samples at the laboratory.

(DP-1/DP-12, DP-2/DP-11, DP-3/DP-8 and DP-6/DP-7). Each of

these composite samples represent a quadrant of the Site as

shown on Figure 5.

As presented on Figure 5, the four quadrants

are oriented in an east-west direction. The northernmost

quadrant covers the area of maximum fill material thickness

and the southernmost quadrant covers the area of minimum fill

material thickness. The thickness of the fill material was

presented previously on Figure 6.

The composite soil samples were analyzed for

the following compounds:

Ammonia

Nitrite

Total Kjeldahl Nitrogen (TKN)
Total Recoverable Phenols

Diethyl Sulfate

HSL Volatile Organics

HSL Semi-Volatiles

HSL Pesticides and PCBs

Priority Pollutant Metals

Cyanide
Total Potassium

Total Iron
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Table 8 summarizes the compounds that were

detected in the composite soil samples. Complete laboratory

results are contained in Appendix F.

Initially, the metals analyses for the

composited soil samples included only total potassium, total

iron and total zinc. These samples were subsequently

analyzed for the complete list of priority pollutant metals.

Consequently, duplicate results for total zinc appear on

Table 8.

Ammonia, nitrite, TKN and diethyl sulfate

were detected in all of the composite samples at maximum

concentrations 2.3, 0.25, 3.3 and 62 ppm, respectively.

Total recoverable phenols were detected in composite

samples DP-2/DP-11 and DP-3/DP-8 at a concentration of

0.006 ppm but were not quantifiable at a concentration of

0.005 ppm in the other two composite samples.

Acetone was detected in composite samples

DP2/DP11 and DP3/DP8 at concentrations of 190,000 ug/kg and

53,000 Ppb, respectively. Acetone was not quantifiable at a

concentration of 8,000 ppb in the other two composite samples

or in the trip blank and lab blank. Acetone was not detected

in any other sampling programs conducted during this

investigation (i.e. watermain soil and water sampling,

groundwater sampling and drum sampling). In order to confirm
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TABLE 8

SUMMARY OF COMPOUNDS DETEdTED

SOIL SAMPLING PROGRAM, MARCH 1988

UNION CARBIDE CORPORATION - REPUBLIC PLANT

Compound ' Units DP 1/DP12 DP2/DP 11 DP3/DP8 DP6/DP7 Trip Lab Quantifiable

Composite Composite Composite Composite Blank Blank Limit

Wet Chemistry

Ammonia (As N) ppm 0.42 0.08 0.52 2.3 (2.3) -- BOL 0.01

Nitrite (As N) Ppm 0.25 0.15 0.24 0.06 (0.06) -- BQL 0.01
TKN Ppm 0.6 0.3 3.2 3.3 (3.2) -- BOL 0.1

Total Recoverable Phenols Ppm BQL 0.006 0.006 BQL (BOL) -- BOL 0.005

niethyl Sulfate (As S04) ppm 25 22 24 62 (58) -- BQL 2.0

Volatile Organics (HSL)

Acetone Ppb BOL 190,000 53,000 BQL BQL BQL 8000

[BOL] [BOL] [500]

Semi-Volatiles (HSL)

2-Methylnaphthalene Ppb 11,000 3,600 3,300 5,800 (5,400) -- BQL 660

Naphthalene Ppb 21,000 13,000 13,000 12,000 (10,000) -- BQL 660

Acenaphthylene Ppb BQL 7,000 BQL BQL (BQL) -- BQL 660

Acenaphthene Ppb 41,000 43,000 23,000 21,000 (22,000) -- BQL 660
Fluorene Ppb 36,000 24,000 17,000 26,000 (23,000) -- BQL 660

Phenanthrene Ppb 100,000 84,000 45,000 43,000 (44,000) -- BQL 660

Anthracene Ppb 26,000 36,000 19,000 11,000 (11,000) -- BQL 660

F].uoranthene Ppb 150,000 71,000 11,000 78,000 (72,000) -- BQL 660

Pyrene Ppb 110,000 62,000 40,000 61,000 (59,000) -- POL 660

Renzo(a)Anthracene Ppb 750,000 260,000 150,000 99,000 (90,000) -- BQL 660

Chrysene Pph 9,600 230,000 110,000 49,000 (44,000) -- BOL 660

Penzo(b)Fluoranthene Ppb 500,000 95,000 36,000 500,000(470,000) -- BOL 660

Benzo(k)Fluoranthene Ppb 37,000 BQL 29,000 36,000 (37,000) -- BQL 660

Penzo(a)Pyrene Ppb 550,000 640,000 BQL 17,000 (17,000) -- BOL 660

continued.
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TABLE 8

SUMMARY OF COMPOUNDS DETECTED

SOIL SAMPLING PROGRAM, MARCH· 1988
UNION CARBIDE CORPORATION - REPUBLIC PLANT

Compound Units DP 1 / DP 1 2 DP2/DP11 DP3/DP8 DP6/DP7 Trip Lab Quantifiable

Composite Composite Composite Composite Blank Blank Limit

Wet Chemistry

Pesticides and PCBs (HSL)

Aldrin ppm BQL 0.146 0.121 0.282 (0.452) -- BQL 0.010

Alpha-BHC ppm 0.181 0.112 1.04 0.138 (0.256) -- BOL 0.010

Beta-BHC ppm BQL BQL 0.541 BQL (BQL) -- EQL 0.010
Gamma-BHC Ppm 0.570 0.910 0.729 1.06 (1.54) -- BOL 0.010

Heptachlor ppm BQL 0.215 0.274 0.264 (0.282) -- BOL 0.010

Metals

Total Potassium ppm 595 339 823 711 (701) -- -- 100
Total Iron ppm 15,800 6,000 12,250 19,500 (19,250) -- -- 30
Total Zinc ppm 53/50 66/56 142/134 136/52 (47) -- -- 5
Total Arsenic Ppm 6.7 5.3 2.8 4.3 (4.4) -- -- 0.5
Total Chromium ppm 54 67 90 300 (303) -- -- 50.0

Total Copper ppm 79 85 53 83 (83) -- 20.0
Total Mercury ppm BOL(BQL)(BQL) BOL(BQL)(BQL) BQL(BQL)(BQL) BQL(0.50)(BQL) ' -- -- 0.10
Total Nickel ppm 34 35 46 59 (54) -- -- 30.0
Total Selenium ppm 0.6 0.6 - 0.5 0.7 (0.7) -- -- 0.5

= Indicates Laboratory Duplicate

BOL = Below Ouantifiable Limits

[ 1 = Resampled 6/8/88CONESTOGA=ROVERS & ASSOCIATES



the presence or absence of acetone, composite soil samples

were recollected from locations DP2/DP11 and DP3/DP8

following the same protocols as described previously in

Section 3.4.1 and analyzed for acetone. The confirmatory

results are summarized on Table 8 and complete analytical

reports are presented in Appendix E.

A review of the data indicates that acetone

was not detected at a quantification limit of 500 ppb in the

confirmatory composite soil sample DP2/DP11 or DP3/DP8.

Since acetone was not detected in the confirmatory samples or

in any other sampling programs conducted during this

investigation, the initial presence of acetone is probably

attributable to field and/or laboratory contamination.

There were a total of 14 semi-volatiles

detected in the composite soil samples ranging in

concentrations from 3,300 ppb to 750,000 ppb. Of the

14 compounds detected, nine compounds corresponded with

compounds detected in the leachate from the sample collected

at location "A" and seven compounds corresponded with

compounds detected in surface soil samples collected from the

slopes of the SWMF as part of the SWMF Site

Investigation(1). A summary of the corresponding

parameters between the three sets of samples is presented

below:
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Corresponding Semi-Volatiles

Parameters

Composite 1987 SWMF Soil Samples Sample "A"
Soil Samples Site Investigation · Leachate

Acenaphthylene X X

Phenanthrene X X X

Anthracene X X

Fluoranthene X X X

Pyrene X X X

Benzo(a)anthracene X X X

Chrysene X X X

Benzo(b)fluoranthene X X

Benzo(k)fluoranthene X X X

Benzo(a)pyrene X X X

Indeno(1,2,3-CD)pyrene X X

Benzo(g,h,i)perylene X X

In addition to the semi-volatiles, a majority

of the metals detected in the composite soil samples also

correspond to the metals detected in the leachate from the

sample collected at location "A" and the surface soil samples

collected from the slopes of the SWMF as part of the SWMF

Site Investigation(l). A summary of the corresponding

parameters between the three sets of samples is presented

as follows:

Corresponding Metals

Parameters

Composite 1987 SWMF Soil Samples Sample "A"

Soil Samples Site Investigation Leachate

Arsenic X X

Chromium X X X

Copper X X X

Nickel X X X

Zinc X X X

Lead X X
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Based

presented on Table

(composite samples)

levels of PAHs that

consistent with the

upon the above comparisons and the data

8, it is concluded that the fill material

sampled under this investigation exhibits

are above background levels and

material disposed of within the SWMF.

There were a total of five pesticides

detected in the composite soil samples: aldrin; alpha-BHC;

beta-BHC; gamma-BHC; and, heptachlor. Concentrations ranged

from 0.112 ppm to 1.54 ppm. Of the five compounds detected,

only heptachlor. and gamma-BHC were analyzed-in the leachate

from the sample collected at location"A". Heptachlor was not

detected at a quantification limit of 0.50 ppb and gamma-BHC

was not detected at a quantification limit of 0.10 ppb. Of

the five compounds detected, only beta-BHC was detected in

surface soil samples collected from the slopes of the SWMF as

part of the SWMF Site Investigation(1).

A comparison of the data summarized on

to that summarized previously on Table 6 yields the

following observations.

Table 8

Ammonia, nitrite, TKN, total recoverable

phenols and diethyl sulfate were detected in both the

watermain soil samples and the composite soil samples. Also,

with the exception of chromium and selenium, similar metals

were detected in both the watermain soil samples and the

composite soil samples.
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Fluoranthene, pyrene and benzo(b)fluoranthene

were the only semi-volatiles detected in the watermain soil

samples at location TP-2. A total of 14 semi-volatiles,

including the three discussed above, were detected in the

composite soil samples. The concentrations of fluoranthene,

pyrene and benzo(b)fluoranthene in the composite samples are

approximately one to two orders of magnitude higher than in

the watermain soil samples. It should be noted that during

the watermain soil sample collection in TP-2 the excavation

filled with water, thus the presence of these three

parameters may be attributed to the sloughing of residual

waste contamination from the sidewalls of the excavation into

the test pit.

Benzene was detected in the watermain soil

samples at a maximum concentration of 53,000 ppb. Benzene

was not detected in any of the composite soil samples or in

any other sample ever collected at the UCC Site.

Based on the above comparisons, it can be

concluded that the waste material has not impacted the

imported clay material used to construct the berm for the

watermain. It is further concluded that contaminants present

in the clay berm material, especially benzene, are not site

related.
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5.4 WASTE DRUM SAMPLE

At site investigation test pit DP-21, three

drums of waste materials were encountered. Materials within

the drums and the soils in the surrounding excavation

consisted of a black, tar-like solid. It was suspected that

this waste material was an .altered form of an impregnating

compound (Code 88) formerly used at the UCC facilities.

One sample from each drum plus two random

samples from the excavation, one consisting of a solid black

material and the other of a black tar-like material, were

collected and were analyzed for the following parameters

using EP Toxicfty extraction procedures:

- Components of tar pitch

- Diethyl sulfate

- Furfural

The tar-like material was also submitted for

the following physical testing:

- softening point

- percent quinolline insoluble

- percent toluene insoluble

- percent coking value
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Table 9 summarizes the results of these

analyses and also previous analyses of Code 88 material.

Complete laboratory reports for all waste material analyses

are contained in Appendix G.

The previous analyses of Code 88 material

were conducted on November 20, 1987. This material contained

toluene, m/p-xylene and 0-xylene at concentrations of 8.48,

28.2 and 27.8 Ppb, respectively. Total recoverable phenol,

ammonia, diethyl sulfate and furfural were also detected at

concentrations of 0.009, 0.12, 89 and 22.7 ppm,

respectively.

The three drum samples contained m/p-xylene,

0-xylene, naphthalene and anthracene at maximum

concentrations of 5.11, 5.11, 23.5 and 426 ppb, respectively.

Total recoverable phenol, ammonia and diethyl sulfate were

also detected at maximum concentrations of 0.179, 60 and

186 ppm, respectively. Similar results were also recorded

for the tar-like and solid materials.

The above comparison indicates that the

material encountered in the drums and in the soils

surrounding the drums is an off-specification material which

may be an altered form of the impregnating compound Code 88.

44

CONESTOGA-ROVERS & ASSOCIATES



TABLE 9

SUMMARY OF ANALYTICAL RESULTS

WASTE DRUM SAMPLING

DP21 Tar Solid Quantifiable
Units Code 88 Drum #1 Drum #2 Drum #3 Material Material Limit

Compounds

- Benzene Ppb BQL BQL BQL BOL BQL BQL(BQL) 2.00

- toluene Ppb 8.48 BQL BQL BQL BOL BQL(BQL) 2.00

- m/p-xylene Ppb 28.2 . 3.82 5.11 4.97 BQL 4.53(4.42) 2.00

- 0-xylene Ppb 27.8 5.11 2.46 2.21 BQL 2.81(2.74) 2.00

- naphthalene Ppb BOL 16.4 23.5 22.7 125 21.7(23.7) 3.00

- anthracene Ppb BQL 71.4 15.3 426 19.4 415(436) 3.00

- thiophene Ppm BOL BOL BQL BOL BQL BOL(BQL) 2.00

- total recoverable phenol Ppm 0.009 0.084 0.179 0.150(0.150) 0.046 0.124 0.005

- ammonia Ppm 0.12 46 60 27 BQL(BQL) 60 0.01

Diethyl sulfate Ppm 89 186 130 26(30) 4.2 198 2.0

Furfural ppm 22.7 BQL BOL BQL BQL BQL(BQL) 2.0

Softening Point *C . 58

Quinolline Insoluble % 11.22

Toluene Insoluble 9 - 22.97

Coking Value % 61.46

BQL = Below Quantifiable Limits

( ) = indicates laboratory duplicate
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5.5 SITE GROUNDWATER

Two monitoring wells, OW-1 and OW-2, were

installed in test pits that encountered the perched water

table system. The pits were backfilled with· the same

material that had been excavated. These wells were installed

at locations that, by visual inspection, contained larger

than average quantities of waste in the soil. The wells were

developed and sampled five days after installation.

Sampling results for the groundwater samples

are summarized in Table 10, and complete laboratory results

are contained in Appendix H.

Total recoverable phenols were detected in

well 0W1-88 at a concentration of 0.044 ppm but not detected

in well OW2-88 at a quantifiable limit of 0.005 ppm. The New

York State (NYS) Groundwater Quality Standard, for Class GA

waters (source of potable water supply), for total

recoverable phenols is 0.001 ppm. This level is based upon

the prevention of organoleptic (taste) effects. Total

recoverable phenols were detected in two of the four

composite soil samples. Total recoverable phenols were also

detected in the groundwater during the SWMF Site

Investigation(l at levels that exceeded the standard of

0.001 ppm. The other wet chemistry parameters, ammonia,

nitrite, TKN or diethyl sulfate, which were detected in the
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TABLE 10

SUMMARY OF COMPOUNDS DETECTED

GROUNDWATER MONITORING PROGRAM

MARCH 1988

UNION CARBIDE CORPORATION - REPUBLIC PLANT

Field Quantifiable

Campound Units 0W1-88 OW2-88 Blank Limit

Wet Chemistry

Total Recoverable Phenols PF[n 0.044 BQL(BQL) -- 0.005

PCBs and Pesticides

Alpha-BHC Ppb 0.52(BQL) BQL. -- 0.50

Base/Neutral Extractables

Phenanthrene ppb 14 (14) BQL BQL 10
Fluoranthene ppb 13 (10) BQL BQL 10
Pyrene · ppb 12 (BQL) BQL BQL 10

Metals

Soluble Arsenic ppm 0.013(0

Soluble Zinc ppm 0.06

.014) BQL BQL 0.005

0.12(0.12) BQL 0.05

BQL = Below Quantifiable Limits

Indicates Laboratory Duplicate
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composite soil samples, were not analyzed for in the

groundwater.

Alpha-BHC was detected in well 0W1-88 at a

concentration of 0.52 ppb but was not detected in well OW2-88

quantifiable limit of 0.50 ppb. The NYS Groundwater

Quality Standard, for Class GA waters (source of potable

water supply), for alpha-BHC is not detectable by analytical

determination. Alpha-BHC was detected in the one groundwater

sample at only 0.02 ppb greater than the detection limit

making its presence suspect particularly in view of the fact

that it was not detected in the duplicate. Alpha-BHC was

detected in the four composite samples collected during this

investigation. The other pesticides, aldrin, beta-BHC,

gamma-BHC and heptachlor, which were detected in the

composite soil samples, were not detected in the

groundwater.

at a

Phenanthrene, fluoranthene and pyrene were

detected in well 0W1-88 at maximum concentrations of 14, 13

and 12 ppb, respectively. These compounds were not detected

in well OW2-88 at quantifiable limits of 10 ppb. There are

no NYS Groundwater Quality Standards available for these

three compounds. Phenanthrene, fluoranthene and pyrene were

all detected in the composite soil samples. None of these

parameters were detected in any of the groundwater samples

collected from the existing wells sampled as part of the SWMF

Site Investigation(l).
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Soluble arsenic was detected in well 0W1-88

at a concentration of 0.013 ppm but was not detected in well

0W2-88 at a.quantifiable limit of 0.005 ppm. The NYS

Groundwater Quality Standard for arsenic is 0.025 ppm for

Class GA waters (source of potable water supply). The level

of arsenic detected is below this standard. Total arsenic

was detected in all of the soil composite samples. Arsenic

was not detected in any of the existing wells sampled as part

of the SWMF Site Investigation(l).

Soluble zinc was detected in wells 0W1-88 and

OW2-88 at concentrations of 0.06 and 0.12 ppm, respectively.

The NYS Groundwater Quality Standard for zinc is 5 ppm for

Class GA waters (source of potable water supply). The levels

of zinc detected are significantly less than the standard.

Total zinc was detected in all of the composite soil samples

and in various existing wells sampled as part of the SWMF

Site Investigation(l).

Based on the analytical data collected, it is

concluded that the waste material is the probable source of

contaminants in the groundwater. However, the concentrations

of chemicals detected ·in the groundwater are relatively low

and are all below applicable standards, with the exception of

total recoverable phenols (standard based on taste effects)

and possibly alpha-BHC (O.02 ppb above the detection limit

and standard is set at less than detection limit). It is
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further noted that the groundwater quality in the area of

OW2-88, which is located in fill materi·al and is downgradient

of 0W1-88, is essentially free of impact. Both wells monitor

groundwater in direct contact with the waste material. It

can be reasonably concluded, therefore, that groundwater

downgradient of the Site will be of better quality than at

OW2-88, due to attenuation and dilution, and will also be

essentially free of impact.
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6.0 PUBLIC AND ENVIRONMENTAL HEALTH ASSESSMENT

To evaluate the potential chemical impact on

public health and the environment it is necessary to identify

the Site related chemicals present at significant

concentrations, the media contaminated and the potential

exposure of receptor organisms. The Public Health Assessment

evaluation will generally follow the EPA "Superfund Public

Health Evaluation Manual" (the Manual) (2) . Because the

small size and industrial nature of the Site severely limits

potential wildlife exposure, the Environmental Assessment

will be limited to a brief comment on potential effects on

wildlife.

6.1 PUBLIC HEALTH ASSESSMENT

6.1.1 Selection of Indicator Chemicals

A limited number of chemicals were reported

in media at the Site, therefore it was not necessary to apply

the selection process described in the Manual.

The metals concentrations reported in soils

were within the normal range of concentrations of metals in

soil as published by Baker, et al(3). Since metal

concentrations are within natural ranges, metals in soils

will not be further evaluated.
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Benzene, polynuclear aromatic hydrocarbons

(PAHs), and pesticides are the only organic chemicals of

concern, the presence of which are reported consistently in

soil samples from the.Site.

Benzene was reported in the soil samples

collected along the watermain. Benzene was not reported in

samples of water from the monitoring wells on Site or in any 

of the composite soil samples collected. The presence of

benzene was concluded to be the result of contamination·

external to the Site (see Section 5.3). Consequently,

benzene will not be assessed as an indicator chemical.

Acetone was reported in two of the four

original composite soil samples. Acetone was not detected

in confirmatory samples of the two composites nor was it

detected in any other sampling programs conducted during this

investigation. The presence of acetone in the initial two

composite ·samples. was concluded to be attributed to field

and/or laboratory contamination (see Section 5.3).

Consequently, acetone will not be assessed as an indicator

chemical.
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6.1.2 Exposure Pathways and
Exposure Point Concentrations

The Site is a controlled access (fenced)

industrial property. The Site could continue to be used for

industrial purposes. On-Site· exposure would therefore be

limited to industrial workers, Since the groundwater within

the Fill material is not available for contact, the only

on-Site point of contact is contaminated soil.

The chemicals of concerh in the surface soil

are PAHs and pesticides. None of the chemicals are volatile,

therefore vapor exposure is not a concern on or off-Site.

However, dust can be carried off-Site.

Off-Site migration of contaminants could

potentially occur through surface water runoff, groundwater

migration and airborne vapor or dusts. The Site Fill

material is comparatively permeable and groundwater will move

laterally through the Fill toward the north; possibly

discharging to the surface water exposure along the Niagara

Mohawk property.

Surface water from this northerly area

historically drained through the Republic Plant by way of a

drainage swale. The drainage swale water was sampled in 1984

and was determined to be clean, except for
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1,2-dichlorobenzene which was present at a concentration of

8.44 ppb. This concentration is approximately 2 orders of

magnitude lower than the EPA proposed Recommended Maximum

Contaminant Level (RMCL) of 620 ppb. The sampling point was

located approximately 300 feet west of the SWMF boundary at

the intersection of the access road and the swale as shown on

Figure 2 (SW-1-84). Since 1,2-dichlorobenzene has not been

detected in any of the site soil or water samples, it was

probably not site related. Since the Republic Plant site

compounds were not detected in the surface water sample, any

groundwater discharge to the north has had no impact on the

surface water in that area. The complete surface water

sample results are contained in Appendix J. It should be

noted, as discussed in Section 4.4, that the construction of

the watermain across the UCC property has effectively created

a dam which retains runoff from the UCC property in a

relatively small area.

The vertical movement of groundwater from the

perched water table downward toward the bedrock is severely

limited by the Glaciolacustrine Clay layer. In any case, if

the perched water in the Fill enters the main groundwater

flow in the bedrock formation, the ultimate exposure point

for groundwater would be the PASNY reservoir and Niagara

River because groundwater from the bedrock formation enters

the PASNY conduits near the Site. As discussed previously in

Section 5.5, the concentrations of chemicals detected in the
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groundwater are relatively low and all are below applicable

standards, with the exception of total recoverable phenols

for which the standard is based on taste effects.

In summary, the potential human exposure

pathways are:

On-Site Worker: Surface soil (contact, dust inhalation and

inadvertent ingestion)

Off-Site: Nearby Residents: Dust inhalation

General Population: Consumption of fish and water

from the PASNY reservoir and

Niagara River

A special concern was the possible

contamination of the water in the City watermain that

traverses the Site. Chemical levels in upstream and

downstream water samples were essentially the same which

confirms that the above ground placement of the watermain

precludes any impact from the on-Site chemicals.

An on-Site worker could be exposed to surface

soil due to dermal contact, inhalation of dust and/or

inadvertent ingestion due to hand to mouth contact,

cigarettes, food, etc. Using the adult soil exposure
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estimate published by Kimbrough et al(4) of 0.1 gm per

day and assuming: 1) a worker would spend a significant part

of an 8-hour work day in this area once every two weeks for

20 years, and 2) that conditions exist 50% of the time which

allow significant soil exposure (frozen ground, snow cover

and other weather conditions prevent soil exposure in cold

months), a worker weighing 70 kg (155 lbs) would be exposed

to an average 0.3 gm of soil per day. This soil exposure and

the resulting chemical exposures are summarized in Table 11.

Because the carcinogenic PAHs account for the preponderanbe

of the potential risks from PAH exposure, only the

carcinogenic PAHs and pesticides are evaluated in Table 11.

Off-Site exposure to indicator chemicals in

groundwater is judged to be insignificant for the following

reasons. The migration of the water through soil would

result in significant attenuation due to adsorption. The

resulting low (to non-detectable) concentrations, when

combined with the fact that only a small volume of water

would reach the PASNY conduit, would be diluted by many

orders of magnitude. The resulting concentration would be of

no health consequences. The potential for groundwater

discharge into the surface water pond area north of the Site

is also not of concern due to the fact that the groundwater

is essentially clean and sampling of the surface water has

shown it also to be essentially clean.
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TABLE 11

WORKER EXPOSURE TO SURFACE SOILS

AND INDICATOR CHEMICALS

Indicator Concentration

Chemical in Soil mg/kg

(1)
Worker's

Daily Exposure

(2) (3)
Soil mg Chemicals mg

Cancer

Risk

(4)

-5
Benzo(a)anthracene 315 0.3 4.5 x 10

-5
Chrysene 100 0.3 3.0 x 10

Benzo(b)fluoranthene 283 0.3 8.5 x 10
-5

-6
Benzo(k)fluoranthene 26 0.3 7.8 x 10

-5
Benzo(a)pyrene 302 0.3 9.1 x 10

-8
Aldrin 0.161 0.3 4.8 x 10

-7
Alpha-BHC 0.382 0.3 1.1 x 10

-8
Beta-BHC 0.135 0.3 4.1 x 10

-7
Gamma-BHC 0.877 0.3 2.6 x 10

-5
1.1 x 10

-6
4.8 x 10

-5
1.9 x 10

-5
1.1 x 10

-5
1.4 x 10

5.5 x 10
-7

-7
1.2 x 10

7.3 x 10
-8

3.4 x 10-7

-8 -7
Heptachlor 0.193 0.3 5.8 x 10 2.0 x 10

-5

Total 6.6 x 10

NOTES:

(1) Average of four composites.

(2) Based in assumption in text.

(3) Concentration on soil x Daily Exposure to soil.

(4) Based on Potency Factor (oral route). Exhibit C-4 in the Manual. Oral

route is used because the inadvertent ingestion accounts for the major

exposure to soil at all ages.
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The off-Site exposure to dust can be

estimated by assuming the average dust concentration in the

air to be 0.0525 mg/m3. This is the annual geometric

mean for 1976 - 1986 of suspended particulate level in the

Niagara Falls area. Using a conservative estimate that half

the dust in a near off-Site area originates on Site and that

any home is downwind 10 percent of the time, the average

concentration of dust from the Site in off-Site air would be

0.0026 mg/m3. Assuming: 1) an individual inhales

per day, 2) lives in the area 35 years,

spends 12 hours at home each day, and 4) that 50 percent

of the PAH on the inhaled dust is absorbed, the effective

soil exposure for an individual is 0.0065 mg. For a 70 kg

adult, the daily soil exposure would be 0.000093 mg/kg.-

Table 12 summarizes this soil exposure and the resulting

exposure to carcinogenic PAHs and pesticides.

320 m

3)

It should be noted that there are only a

limited number of houses (estimated 70) within 1000 feet of

the identified waste deposition area.

6.1.3 Risk Assessment

When developing maximum contaminant levels

(MCL) for drinking water, EPA stated "the target reference

risk range for carcinogens is 10-4 to 10-6„, and
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further states· "EPA considers these to be safe levels and

protective of public health"(5). Since this acceptable

risk range is applied to the drinking water for the general

population, it is considered a very conservative range for

the assessment of the potential risks to a comparatively

small population of workers or neighbors which are the

potential receptors for this Site assessment.

Tables 11 and 12 present the estimated cancer

risk based on the EPA Potency Factors presented in the

Manual. The risk levels are based on worst case assumptions

and provide a very conservative evaluation. Since these

worst case estimates are all below alx 10-6 risk level

for neighbors and within the acceptable range of 10-4 to

10-6 for the workers, the estimated risks are considered

acceptable with a wide margin of safety for the small

populations potentially exposed.

6.1.4 Summary and Conclusion

On-Site exposure of workers to surface soils

and off-Site exposure to neighbors to dust from surface soils

are the only complete pathways of exposure. Using worst case

estimates for exposure, the estimated exposure will result

in a calculated risk estimate that is well within levels of

acceptable risk.
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TABLE 12

ESTIMATED EXPOSURE OF OFF-SITE RESIDENTS

TO ON-SITE SURFACE SOIL

Indicator Concentration

Chemical in Soil mg/kg

(1)
Resident's Daily

Daily Exposure

(2) (3)
Chemicals mg

(4)

Soil mg

Cancer

Risk

Benzo(a)anthracene 315 0.0065 2.9 x 10

Chrysene 100 0.0065 9.3 x 10

Benzo(b)fluoranthene 283 0.0065 2.6 x 10

Benzo(k)fluoranthene 26 0.0065 2.2 x 10

Benzo(a)pyrene 302 0.0065 2.8 x 10

Aldrin 0.161 0.0065 1.0 x 10

Alpha-BHC , 0.382 0.0065 2.5 x 10

Beta-BHC 0.135 0.0065 8.8 x 10

Gamma-BHC 0.877 0.0065 5.7 x 10

Heptachlor 0.193 0.0065 1.3 x 10

-8

-9

-8

-9

-8

-9

-9

-10

-9

-9

-7
3.2 x 10

-8
1.0 x 10

-7
2.9 x 10

-8
2.4 x 10

-7
3.1 x 10

-8
1.1 x 10

-8
2.8 x 10

-9
1.6 x 10

-9
7.7 x 10

-9
4.4 x 10

-6

Total 1.0 x 10

NOTES:

(1) Average of four composites.

(2) Based in assumption in text.

(3) Concentration on soil x Daily Exposure and assumes individual weighs 70 kg.

(4) Based on Potency Factor (oral route). Exhibit C-4 in the Manual. Oral

route is used because the inadvertant ingestion accounts for the major

exposure to soil at all ages.
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6.2 ENVIRONMENTAL EXPOSURE

The Site is in an urban area essentially

surrounded by industrial plants and residential areas.

Although wildlife, such as upland birds, ducks and deer have

been observed to enter the Site, it is not well suited as a

wildlife habitat. Cover and food sources are limited and the

ponded water is shallow, especially in drier periods.

Regardless of the number of animals and/or

birds that would frequent the Site, the acute and subchronic

toxicity levels, the comparatively low concentrations of Site

related chemicals to which the wildlife could be exposed, and

the limited time that the wildlife would spend on the Site

preclude any potential adverse .impacts on health.

The prohibition of hunting within city

boundaries and the limited area involved limits the potential

for using exposed wildlife for food. The limited exposure

to wildlife containing Site-related chemical residues

precludes the human consumption of unacceptable dose levels

of Site-related chemicals.

In summary, the available information would

indicate that wildlife would not be impacted by on-Site

chemical residues in surface soils and surface water. The

potential for human consumption of meat from wildlife
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precludes unacceptable exposure to Site-related chemicals due

to consumption of game birds or animals from the Site area.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon the results of the Site

Investigation, the following conclusions and recommendations

have been formulated:

1) The site does not pose a significant current or potential

future threat to public health or the environment.

D

2) Water quality in the Town watermain is unaffected by the

fill .material and/or berm construction material.

Contaminants in the berm construction material are not

site related.

3) Groundwater is essentially unaffected by the site and is

contained as a perched water zone. Discharge to surface

water is not a problem (based on chemical analysis).

Bedrock groundwater is protected by a relatively thick

clay aquitard.

4) Three buried drums were located during the investigation.

These drums have been removed and disposed off Site at a

permitted waste disposal facility.

5) On-site exposure of workers to surface soils and exposure

to off-site areas to dust from surface soils are the only

complete potential pathways of exposure resulting from
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on-site wastes. Using worst case estimates for exposure

resulted in a calculated risk estimate that is well

within the published levels of acceptable risk for the

public.

6) Soils containing PAHs and pesticides are present on site.

The PAHs and pesticides detected are consistent with

results from the SWMF. g

7) PAHs stay sorbed to soils and do not create an

unacceptable risk to public health or the environment.

8) As no existing or potential risk was identified at the

Site, it is recommended that remedial measures are not

required.

,

b '11 g lf 9-01fl5 6661 A#€3Ae f 1 .U
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EM-31 GROUND CONDUCTIVITY
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EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment
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EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments
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EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments
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Northing Easting Oper(mS) Phase(mS) Comment
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EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments
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-650 1

-650 -600 680

-650 -575 os* 4 E-W

-650 -550 200

4 9,1 -- CA.n C 1 1 ···h
·L J. t.

-650 -500 320

-650 -475 440

-650

-650

-650

-650

-650

-650

-650

-650

-650

060

640

00 400

-4

-4

.

-3

-3

Ch

-25

75 290

50 310

NR** NR

00 475

75 360

-650 -90
L ..1

0 340

5 900

0 620-650 -20

-17,-, .2 1'

-650 -150 9 7

... 1 9 r '11 1

5

650 -100 205

650 -75. 110

'50 -50 240

650 240

-650 0
-650 25 420
I.

0,0 50 220

-650 75 240

-650 100 610

A CRt-i log

-650 150 195

-650 175

-650 200 480

650 225 00

-650 250 560

-650 170 280

300 510

7 +-1 C . A O ¢3

-630 350 610
A'09



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-625 ' 71% 34

-650 NR** NR

· £. 9 r
U.11- 4.3 -625 008 300 E-W

625 la t..;.-: 44(.

7 f··1

-525

i ·n r -500

475

240

280

560

-Agc:

-625

230

450 830

425 270

-625

-625

-625
-625

400 340

300

350

325 480

300 400

25 -275 ; 1 ..1
-7 i c

£ ··ne 740041%0 --,7 1=, 0

625 -- 9 rt, C 390

625 -200 360

625 -175 640

625 -150 . 39

625 -1 0 9 340

625 -1.00 170

-75 NR**O.L..1 NR

NR** NR

420-625

0

-625

9 C, CR

250

O 41 J J 1-,1 170

625 · 75 520

125 470

150 385

-625 175 320

220

-0-0 400

-625 ,75 220

-625 325 945

-625 350 390

-AOO -700 270

-600 -675 200

-600 -650 130

-600 -625 360

-600 520

-600 -575 150

-600. -550 NR** NR



APPENDIX A·

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

·600 -525 50

-500 400

-600 -475 270

-600 -450 21.04

- A 0, 0

-600 230

-600 -375 220

-600 -350 500

-600 -325 340

-600

-600 200

-600 900
600 -225 3 A 0

600 -200 250

600 -175 190

600 -150 1000

-600 -1 9 14. 7

-600 -100

-600 -75 7

-600 -50 300

-600 -25 480

-600 0 340

-600 25 500

=600 50

-600 75 5

-600 100 ....'P

40

20

90

70

60

-600 . L t.' 6-
1 9 6. O 10

600 150 9 1=

600 175
L'

-600 200 420

-600
250 190

-600 NR*, NR

-600 30,

-600 7 pl

0 400

5 360

0 110-600 351

-600 .7 7 C. r

·. f J

-600 400

-600 425 4 5 U

-575 -700 140

-575 -675 600

-·-575 - -650 260

-575 -625 490

-575 -600 1

-575 -97 9

r -¥ r··

-7/2 -550 2

6 (..)

40

20

64

979 CA ·-1 C: ·-1 im C=

-575 -500 250

-575 -475 420

r



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment

-579 -450

-575 -425 930

0 9 A

·--377:

-575 -350 500

1= B

390

-275 300

-575 -250 600

575 -225 60

575 -200 380

·- 17 420

-575 -150 350

-575 -125 560

-575 -100 680

-SVC= -75 300

575 -50 270

-575 -25 160

-575 0 300

-575 C.q 380

-575 50 340

-575 75 450

-575 100 9 90

-575 125

-575 150 580

-575 175 280

-575 200 20

-575 225 700

-575 250 100

I 7 C PV-y C

-575 300

-575 500

-575 350 NR** NR

-575

-575

-7- ·-7 C

D /·J

400

190

380

50

- 00

50

50

1

en CA '291 -1

700 120

-550

-550

-550

675 180

650, 300

L.-3 q 450

600 300

575 240

550 185

185

420

475 410

450 · 470

425 270

-550 -90R

-550 -500

-550

-550

-550

-550 09=1

ill



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

50 480

58

·2• /,I

-990 -390

5 0 -7 0 C

·550

-550 -275

O 4.·· 25 E-W

00

-550 -250 0

550 ---1

.L

-550 -200 3

-550 -175 800

-550 -150 425

-550 -1 ·-0 C
.L .2. :.1 - os*

-550 -100 90 I.-)J:- £. 5..

OS .E-W

-550 -75 68

550 -50

550 -25 320

-550 0 400

-550 0 C 70

0-550 50 · 46

-550 75 580

-550 100 440

-550 125 230

-550 150 530

-550 175 360

-550 200

-550 99 q

-550 ./
-550

-550

440

500

50 490

270

00 799

-550 350 520

-550 375 340

-550 400 400

-550 425 200

-525

CR /-1/:

CA 'El CA

-700 125

120

-650 160

.-3 1:R

.L ....1 -6

ig,9 C;

-525 -5

-525 -5

25 630

00 460

75 , 365

50 320

-525 -52 5 480

400

260

-525 -500

CR'-1 C -475
220

os* OS E-W

50

-450.C J

Cl m /4
1- i t. -- 4'.O ci

-400

525 -37

R -/9 -350
/4 -'1 // -325

440

400



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-525 -300 360

.-1 9 C= ._n·-t- 520.1/ 3

!22 -1 1:= -250 420

13 -? C ·-1 '9 - 5d

r-

-5

9· i..; l

..? 4 -175 600

4 Cl -150 OS* OS E-W

-Foct; ._ 1 9 9 NR** NR

-525 -100 150

999 -75 400

90 9 -50 480

560

525 0 380

25 .3,2 1.-1

-525 50 480

q- cl 75 380

-909 100 680
CK 'n C= 125 420

-525 - 150 200

-525 175 450

... Ctog 200 440

-gog 225 510

-525 250 500

-525 275 440

300 460
7 ·-3 C C.,1 1.-1-525

-525 350 280

-500 -700 190

75 38(-0

-500 -650

-500 -625

-500 -600

360

350

24C

00 -575

00 -550

00 -525

00 -500
Cri 01 Crl r.11

740

460

560

590

-500 -475

-500 -450

-500 -425

-500 -400

-500 -375

-350

-500 -300

-500 -275

-500 -250

420

175

520

500

360

450

620

110

390

500 ··-1 9 [Q ---,

-500 -200 420

-500 -175 360



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS). Phase(mS) Comments

-500

-500 ·-· 1 '-, cr 640

-500 -C 440

- 9 0 0

500

500 0 440

500 940

500 50 510

-500 75 4

-500 100 380

-500 .101=1

-500 150 , ,

-500 175

-500 200

40

60

-500 225 460

-500

-500 

-500

-475 -700

-475 -675

-475 -650

-·479 -A'79

50 480

75 460

00 490

140

320

310
-Q

475
J

-600 446

475 -575 220

475 -550 440

-475 -525 630

-475 -500 48

--47 q -475

-475 -450

-475 -425 NR** 26

-475 -400 260

-475 -'70

-475 -350

-475 -325

275

380

280

860

-475 97 C

-475 -250

-475 -225

-475 -200 380

-475 -175 31

-475 -150 63.

-475 -125 00

-475 -100 os*

0

-475 -75 370

74 E-W

/.50

-475 -25 220

-475 0 58

-475 480



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-475 50 340

-475 415

1 4-) U -2•:2, t..j

-475 125 440

-475 150 19 0

-475 175 280

-475

-475

200 2-.,s:. 0

-475

-475

-475

340

250 450

275 460

300

-450 -700 n -:p r:

-450 -650

-450

-450 -600

440

236

145

440

430-450 -3/ 0

-450 -550 76

-450 -525 465

-450 -500 OS* -7 1 E-W

-450 -475 490

-450 -450 NR** NR

-450 -425 700

-450 -400 OS* 1.5 E-W

-450 -375 220

350 NR** NR

NR** NR

300 640

-450

-450

-450

-450

-450

275 390

250

225 430

-450 -200 350

-450 -175 290

-450 -150 200

··450 -125 NR** ·_,·7 E-W

-450 -100 330

-450 -/5 41

-450 -50 290

-450 -25 NR** NR

-450 0 NR** 30 0

-450 -T• 1=2 96

-450 50 58

110

84

-450 75

-450 100

-450 125

-450 150

-450 175

-450 200

-450

25

315

360

340

...



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment

-450 250 350

-450 275 380

-490, 300 380

-425

-425 -675 496
-,10 i -650 880

-425 0 £- ·-1 480

-425 -600 480

-575 550

-550 360

·425 _ 9  C= os*

-.0.9 9 -500 120

0S

-49 4 -4

-4

42

7 CA 880

50 0.4

165

NR** NR

-425 -375 14

-425 -350 380

-425 -325 65

-425 -300 290

-425 -275 380

-425 -250 .21,-,1-,

/1 9 q -O oc:; 120

30

90

-425 -200

-425 8 4-179

-425 -150 360

-425 -125 205

-100 100

-7 C

-425 -50 580

-425 260

0 NR** 1 P

-425 0 9 310

425 50 NR** 66

75 180

dox 100 130

109

5-425 150 19

175 310

-425 200 260

-425 0 79

·425 250 -0

-4.-1 q 9 79 7

90

0

60

-425 300 31

-400 -675 75'

-400 -650 460

C

-400 -625 570

-400 -600 560

-400 -579 500

Ul



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-550 630

-400 -0-Jr -. C OS* 760 E-W (OFFSCALE N

-400 -500 660
-400 -475 500

-406 -450 320

··400 .-40,9 175

-400 -400 44

-400 -375 os* NR E-W (OFFSCALE N

-400 -350 os* NR E-W (OFFSCALE N

NR** NR

300 90

-400

-400

-400 r.' 7 4 410

-400 -250 c'is

-400 110

-400 -200 120

-400 -175 140

-400 -150 96

-400 -125

-400 -100 NR** NR

-400 -75 os* 55 E-W (OFFSCALE N

-400 -50 NR** NR

-400 -25 170,

-400 0 85

-400 25 440

-400 50 64

-400 75 130

-400 100 0 .1

-400 i Or NR** 89

-400 150 320

-400 175 200

-400 200 320

400 99=1 110

-400 250 320

-400 320

-400 300 300

375 -700 230

-375 -650

-375 -625

540

580

440

375 -575 580

375 -550 380

375 9..q 30 0

-375 -500 340

-375 -475 560

··375 -450 240

375 -425 . 480

-400 . 9006/ 3

-375 -375

Co

1 1

1

03 03

fn



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-350

-375 -325

NR** NR .

375

-375

NR**

NR**

275 150

250 NR** NR

-775 -27!9 1 CP (-)

200 52

175 NR** NR

-150 120

-125 560

-100 NR** NR

NR** NR

NR
-7 -7 C

NR*,-50

-375 -25 68(.

-375 0 346

570-375

-375 50 280

-375 75 NR**

-375 100 5

-375 125 8

-375 150 33
--

-375 175 263

-375 200 97 -

60

0

0 -E -=--6/ D

575 250 3
-375

60

00

75 290
00 250

210

-·t= /.3 620

-650 660

540

-350 -575 560

-350 -550 480

-350 -525 640

-350 -500 690

·350 -4

-350 -4

75 680

50 300

-350 900

-350 -400 880

·350 :375 2

-350 -350

60

80

-350 -325 30¢

-350 -300 os*

-350 NR**

60 E-W

12

:50 . -250

350 -225

-350 -200

-350 -175

140

100

NR** 50

NR** NR

F



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-350 -150 110

-350 -125 300

350 160

-350 -25 300

0 110

350 25 78

350 50 42

350 75 NR** 16

350 100 NR** NR

125 NR** NR

150 260-350

-350

-350

175 225

200 -2.-in

;50 ang 360

250 34(

250

50 300 370

25 -700 210

25 -675 580

-650 440

25 -625 560

-' 9
flu -600 520

25 -575 520

25 -550 180

Dq -525 660

29 -500 300

-475 420
n r- -450 490

25 -425 520

25 -400 760

25 -375 800

720-350

0.2 LI 320

7 9 q -300 NR** -.'.. E-W1 0

-275 20

110

-225 32

-200 70

-175 NR** 64

-150 NR** 10

-125 NR** 24 E-W

-100 560

5 -75 300
) 1- -50 20
9 C .... ·-1 C

.,- t.1 . 880

O NR** NR

5 25 os* 28 E-W



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-325 50 NR** NR

-325 75 NR** NR

1 M 1 I. 4% 4% 70 E-W100 NIC, 9.-· +

I O Im N |

50

70,- 175

42

260

200

%.1

420

420

1 47022:

50 295

75

00 300

00 145

75 620

-300 -650 420

-300 640

-300 -600 450

-300 -575 420

-300 -550 OS* 640 E-W (OFF-SCALE

-300 -CA=,CR 940

-300 -500 260

-300 -475 110

-300 -450 640

-300 -425 520

-300 -400 460

-300 -375 500

-300 -350 250

-300 -325 NR** NR

-300 -300 84

-300 - 0 -7 c 380

-300 -250 OS*

-300 -0,-31=4
.G L t..0 NR**

-300 -200 54

-300 -

-300 -

-300 -

56 E-W (OFF-SCALE.N-S

NR

175 NR** NR

150 NR** NR

1 m, c- NR** NR

1 (-) C) NR** 53

-300 -75 NR** NR

-300 -50 230

-300 -lc 1402.J

-300 0 280

-300 25 62 E-W (OFF-SCALE
-300 50 OS* + 28 E-W (OFF-SCALE
-300 75 ne * 64 E-W (OFF-SCALE

-300
W './

-30<

-300

--30(1

100 OS* 40

125 50

150 340

179

-300

·300

200 400

094 480

Zzz

Z

lll

1

00 01 69

U)



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-300 250 360

-300 6 / t..1 220"1--7 ER

-300 300 240

-179 -700 -=b -=r- 0

*07c' -675 0.2 U

--650 310

5 0.--625

-2

75 -600 510

75 -575 os*

75 -550 340

75 -525 440

75 -500 110

75 -475 440

75 -450 740

-425 200

75 -400 520

275 -375 600

275 -350 NR** NR

275 -325 280

275 -300 200

275 -275 NR** 10

275 -250 NR** NR

NR** NR

7200 NR** 54

-175 NR** 30

-150 105

-125 NR** NR

275 -100 100

-275 -75 NR** NR

-2/ 0 480

-275 -25 180

-275 0 300

-275 9 C- 98

-275 50 76

-9 -7 IC, 75 90

-275 100 110

.07% .105 210

-275 150 440

-275 175 450

200 270

275 909 415

275 250 240

-275 £- / J

-275 300 210

-250 -700 180

-675 280

-250 -650 . 400

-250 -625 620

-250 -600 540



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

·57'5

-250 -55(

440

680

... r g r 680

IIi -5

-4

440

75 560

50 LI l.3 V
·250

-250 -400

-375

790

140

-250 -350

-250 --019
*.L:21 £; -300

-250 -275

-250 -250

700

NR** NR

NR** NR

60

·250 -00 9

&0

135

hiS,•

-200 135

-175 50

-150 5

-125 NR** 1.2

--'31 9 R

-250

-250

-250

-250 -

-250

-250

-250

-250

-250

-250

-250

100 16

-75 540

-50 NR** NR

-25 NR** 50

NR** NR

25 260

50 34

75 38

100 110

50 15 (-)

0 r=;

-250 150

175

-250 200

-250 09 c

480

310

-250 50 460

75 360

00

-250 2

-250
.099 -700,--%-'

-675..1. .2 +.1 ...,90

-9 9 9 -650 500

-225 -625 750

-600 580
C.9 CR -575 440

-550 130

O ·n CR _ c -0 q 290

-500 740

-225

.99 c

00 q

·225

-475 250

-450 440

-425

-400 750

D:



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment

375 640

·225 NR** 15 E-W

,-log 71 C

NR** NR

, · C -300 110

rpc. -275 NR** NR

25 -250 NR**
nor NR**

135

-175 70

-150 NR** NR

-1 09 52

'5 -100 NR** 0.3

:5 -75 NR** NR

-· 5 (-) 25
0 14 NR** NR

0 ·2, O

50 20

75 260

100 230

125 300

150 365

175 360

200 380

5 99, 460

250 D £ 0

5 275 340
C.9 c
A JL W 300 340

200 -700 190

200 -675 650

200 -650 600

200 -£08 600

-200 -600 180

200 -575 540

200 -550 680

200 -525 280

200 -500 160

-200 -475 21

-200 -450 540

-200 -425 560

-200 -400 720

-200 -375 200

-200 -350 460

200 -- -2.09 110

200 -300 NR** 120

200 -275 NR** 30

200 -250 . 190

-200 -225 220

-200 -200 130

Ul

4..



AAPPENDIX

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment S

200 -175 OS* 0.6 E-W (OFF-SCALE N-S

NK** 64

00 -125 NR** 20

00 NR**

00 700

00 -50 330

25

110

-200

-200

-200 -c

-200

-200

-200 1

1 4 n + i

50 NR** 50

75 130

00 240

-200 1 Occ

-200 150

-200 175

-200 200

340

340

490

460

430

400

·200 09 C

-200 25C

-200 97=

-200 30(-

-175 -700 165

-175 -675 360

-175 -650 540

-175 -625 640

-175 -600 400

-175 -575 360

-175 -550 380

-175 -C.'-,C 540

-175 -500 38

-175 -475 56

-175 -450 300

-175 4·oCR 600

-175 -400 540

-175 -375 NR**

-175 -350 NR**

-175 -O - J 800

-175 -300 NR**

-175 -0 -7 g NR**-/ U

-175 -250 NR**

-175 -225 - 255

-175 -200 NR**

-175 -175 NR**

-175 -150 NR

-175 -125 NR

-175 -100 2

-175 -75

-175 -9 0 . 540

-175 -n C 250

-175 0 160

19

NR

NR

NR

NR

24

82

60



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-175 190

-175 44

4 -7 C

1 1 V

1 L) t) 190

1 -7/I

1 I .J

-175 150 320

-175 175

-175 200 410

120

-175 250 4

-175 275

179

·40

'7 0

360

700 170

675 470

650 440

625 360

„50 -600 360

.50 -575 370

-150 -550 700

-150 -525 NR** NR

-150 -500 38

-150 -475 NR** 30

-150 -450 230

-150 -425 NR** 68

-150 -400 os* 38 E-W (OFF-SCALE N-S

-150 -375 870

-150 ' -350 NR** NR

-150 ...=191= NR** 0 L
4.0

-150 -300 480

-150 -275 380

-150 -250 195

-999 NR** 19 E-W

-150

-150

-150

-150 -200 760

-150 -175 50

-150 -150 NR** NR

-150 -125 640

-150 -75 600

-150 -25 100

-150 0 300

-150 25 100

-150 50 48

-150 75 420

-150 100 300

-150 125 340

-150 150 300

-150 175

-150 200 320



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-150 380

-150 250

· 150 0-7 CR 170

··150

75

300 190

i

-125 -675 480

-125 -650 700

-125 590

-125 -600 300

1 6-1 C -575

-125 .-550
-1 -9 -525

280

550

+ 11-,1 " 'b

12

1 4 0 -'7· ··t·

5 -500

5 -475 64

450 290

425 NR** 31

-125

-125

-125 -

loc -
-125 -

-125 -

-125 -

-125 -

- i 25 -

400 NR**

375 500

350 NR** 1

325 710

300 460

275 480

250 50

50

.0 E-W

-125 -09CR

-125 -200 200

-125 -175 380

-125 -150 480

-125 -1 9 q 920

-125 -100 220

1 C'CA -75 540

-50 380

inc -25 NR** NR

125 0 48

18

-125 50 160

-125 75 380

-125 360

10 9 1 -Ic= 370

150 , 340
1 Clt= 175 320
1 9 q 200 360

-125 --& 360009

-125 250 250

- 1 0 9 0 7 ; 90

1.3 9 300 170

-100 -700 190

-100 -675 450

-100 -650 740

-100 -629 860

F.



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting.· Oper(mS) Phase(mS) Comments

-100 -600

-100 575 520

-100

·-1 Ack

D D U

525 51

190

-475

-100 -450 420

-100 -425 60

-100 90

-100

-100

375 NR** · NR

350 NR** NR

NR** NR

-100 -300 480

-100 420

-100 80

-100 225

100

-100 -175

230

-100 -150

-100 -125

-100 -100

-100 -75

-100 -50

NR** NR

440

780

NR** NR

NR** NR

230

-100 -25

-100 0

480

NR** NR

NR** NR

11

.20

-100 25

-100 50 1

-100 75

-100 100

-100 125

-100 150

175

-100 200

-100 225

-100 250

:80

400

410

420

440

120

-100 1109 7 r

-100 300 170

-75 -700 160

-75 -675 420

-75 -650 460

-75 -625 540

-75 -600 200

-75 -575 300

-550.i J

1: n r-75 640

-75 -500 430

-75 -475 . 250

-75 -450 220

-75 -21 9 q NR** NR



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-75 -400 290

. -7 ER

.-7 FI -350

'5 -709

'B -' ·2• t.j /3

400

NR,1% I 100

1 f-)

580

-75 -9-7 g os* >1000 OFF SCALE

-250 360

5 NR** NR

·7

-7

--1

--7

-7

-7

-7

-75

-200 NR** NR

-175 NR** NR·

-150 460

-125 98

5 4.-7 F-ld (AFF·- 9 13 A I F N-- 9

crl U! Cn Crl
-75

-50"75

-75 800

-75

·7 q
1 .J

-75 50 NR

-75 75 1

-75 100

-75 125 2

-75 150 460

-75 175 400

-75 - 200 340

0 180

28

34

80

70

10

·75 ong 0-.t{)

00

80

-75 250 2

-75 .7 -7 e

9 1

300 140

-50 -700 140

-50 -675 460

3 RO

-50 560

-50 -600 680

-50 -575 290

-50 -550 520

-50 -525 680

-50 -500 280

-50 -475 70

-50 50 Cl

-50

-50

-50

-50

-50

-50

-50

-425 115

-400 560

-375 380

50 700

0= NR 4. 10

00

79

·3

I.

·250

-50 ·225

NR** NR

NR** NR

F"



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

-200 100

-50 -175 . NR** 50

··50 NR 19 +

-125 TOO

·50 -- .1 U V 205

-50 -75 460

-50 -50 320

50

-50 0 110

50 25 59

50 30

-50 75 200

'3 0 fl

50 125

-50 150 * 380

-50 175 rn r4·-U

-50 200 400

- 5C) 00= 240

-50 250 280

-50 275 160

-50 300 270

-25 -700 140

-25 -675 320

-650 415

-625 340

-25 -600 150

5 -575 330

5 -550 280

5 -525 600

5 -500 38

-475 380

-450 NR** 80
.or· -425 50

-25 -400 270

-CliB - 7 -714 320

-25 -350 320

-+7 'n r: 200

-300 8i0

25 -275 580

-250 NR** 110 E-W

25 -225 NR** 0.4

25 -200 79
1 L.

-OC -175 NR** NR

-150 NR** NR

-125 NR**

-100 300

-.7 r-11

-50 300

-25 38



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comment

0 NR** NR

-25 25

-0 9 200

7 Ir 420

340

125 380

1 50 560

470-25 17

9

25

5

00 250

25 340

50 380

75 360

00 170

0 -700

0 -675

0 -650

170

240

220

0 -625 260

0 -600 660

0 -575 280

0 -550 19

0 -525 175

0 -500 360

0 -475 440

0 -450 190

0 1425 580

0 -400 . 300

0 -3
0 -
0

75 26

50 440

··n c

0 -O
/3 - ·-7

0

00 380

75 65

50 OS* 62 E-W (OFF-SCALE N

5 os* 300 E-W (OFF-SCALE N-S

400

190

0 -200

0 -175

0 -150 320

-125 280

0 -100 200

0 75 440

0 -50 150

0 -25 os* 980 E-W (OFF-SC

0 0 48

Al_E N-53

0 25 170

0 50 205

0 75 400

0 100 600

0 i ./.: 60

0 150

0 175 260



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

0 200 230

220

0 979 175

300 210

- ·-PILA 420

0 350

0 375

300

0 400

0 4.-

25 -700

270

280

300

150

25 -650 NR**

90

25 -600 390

31

25 -575 300

09 -550 44

0 C. ... 9 0 q 155

25 -500 30

9 c, -475 11

-450 9 '-, A
46- U ..= ... I.,

01= -425 760

25 -400 390

25 -375 470

-350 140

-OC 560

-300 640

-275 300

-250 150

360

320

-175 4/.3

-150 290

125 185

-100 65

-75 400

-50 670

-25 460

0 460

620

25 .50 380

25 75 350

25 100 520

25 125 620

74 150 210

175 320

25 300

340

'29 250 320



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

25 275 340

300 380

5 -2. 9 g 1 &

165

350 180

50 -700 150

50 -675 195

380

570

50 -650

50 -625

50 -600

50 -575

50 -550

50 -525

340

NR** 11

17 (-)

50 -500 140

50 -475 NR** NR

50 -- £1 q 0.1 500

50 -425 880

5() -400 680

50 -375 560

50 -350 330
---

50 -325 365

50 -300 410

50 -275 145

50 -250 1

50' -225 0

10

40

50 -200 400

50 -175 250

50 -150 NR**

BO -125 90

780 E-W

50 -100 OS* 30 E.-W. .( OFE=SCALE N-S
50 -75 NR** 70 E-W

50 NR** 130 E-W

50 0 NR** NR

50 10

50 50 410

50 75 400

50 100 400
1 0 4 400

50 150

50 175 4

50 200

50 0.39 1 99

50

00

15

00 -

50

50 ·

50

50

75

250 190

275 280

---

325 145

350 100

-700 200



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments

75 -675 380

75 -650 520

75

7

75

.
C) & u.'

/00 550

575 440

-r

75 380

75 -500 420

75

75

75

-7 C

-475 300

-450 130

-409 . 300

-400 195

375 400

350 560

75

75

75

75

-or 620

300 340

75 -275 01 C

75 -250 .K"It-%

75 _nor 48

75 -200 240

75 -175 540

75 -150 360

75 -125 520

75 -100 400

75 -75 NR** 12

75 -50 270

75 -25 260

75 0 NR ** -0

-71= 25 3001 ./

75 50 430

75 75 610

75 100 475

75 125 280

75

75

75

150 480

175 500

200 180

75 160

75 .7.4 ..; 210

75 275 340

75 300 400

75 325 220

75 350 150

100 -700 200

100 -675 260

100 -650 6 / l)

100 -600 C, / O
100 480

100 -550 250



APPENDIX A

EM-31 GROUND CONDUCTIVITY

Northing Easting Oper(mS) Phase(mS) Comments·

100 -525 710

100 -500

100 A -rC- O

100 -450

100 -425

100 -

100 -

100 -

100 -

100 -

100 -

100 -

100

30

60

400 4

375

325 400

300 09* 120 E-W (OFF-SCALE N
275 420

250 410

0 0 9 7 An

20

40

00

100 -200 17

100 -175 OS* 80 E-W (OFF-SCALE N-S
100 -150
100 -125 OA

100 -100 24

100 -75 NR*

100 -50 180

100 -25 240

100 0 280
100 25 410

100 50 460

100 75 100

100 100 200

NR

100 125 300

100 150 360

100 175 180

100 200 190

100 225 60

80100 250 91

£-1

100 275

100 300 4

100 -r-T,q

100 350 100

90

00

63

NOTES: * - Reading was off scale.
** - No reading.

1 ro



i"-1 0-747/77#Qi/*
ARP·ENDIX B

.... i.......



APPENDIX B

MAG SURVEY DATA



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-800 -700

-800 -675

-- A 9 0

10000

9500

10000

-800 ···-A '2 'f 10000

-800 -600 10000

-800 -575 9500

-800 - 990 10000

-800 -525 10000

-800 -500 10000

-475 10000

-800 -450 10000

2800 -425 idooo

1 (-) C) C) C)-800 -4

-800

-800

./ 3 10000

;50 10000

-800 · 1000070 C

-800 -300 10000

-800 -275 10000

-800 -250 10000

-800 -225 10500

-800 -200 10000

-800 . -175 10000

-800 -150 10000

-800 -125 10000

-800 -100 10000

-800 -75 10000

-800 -50 10500

-800 -25 10000

-800 0 9500

0 1= 9500

-800 50 11500

-800 75 10000

-800 100 10000

-800 125 10000

-800 150 10000

175 · 10000

-800 200 10000

-800 41-J 10000Cl 'T• 1:-

-800 250 10000

275 10000

-800 300 10000

-775 -700 10000

-775 -675 9500

·-775 -650 9500

-775 -491=11 10000

-775 -600 10000

-775 --·979

-550 ·10000

-775 -925 9500

lial-- I'll ... ....... ./. ... ... .... ...



APPENDIX B

MAGNETICS DATA

Northing Easting CommentReading

-775 -500 10000

1775 10000

775 -490 10500

-775 -425 10000

-775 -400 10000

-375 10000

-775 -350 10000

-775 10000

-775 -300 10000

-775 -275 10000

-775 -250 10000
199 4 -.70 2 -

10000

-775 -200 . 10500
-775

-775

-775

-775 -

-775

-775

-775

-775

-775

-775

-77

-77

-775. 125 10000

-775 150 10000

-775 175 10000

-775 200 10000

-775 9,3 Im 10000.,1 L J

-775 250 10000

-775 275 10000

-775 300 10000

-750 -700 10000

-750 -675 . 9500

-750 10000-650

-175 10000

-150 10000

10500

100 10000

-75 10000

-50 10000

-25 10000

0 10000

25 10000

50 10000

5 75 10500

100 10000

-£
L 25 9500

00 10000

75 10000

-750 - C

-750 -5

-750 -5

-750 -5

-750 -5

-750 -4

-750 -450 9500

-750 10000

-750 -400 10000

50 10000

25 10000

00 10500

75 10000

-750 -375 10000

-750 -350 10000

-750
.....:-'..1 10000
7 ·n c=

-·

m



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-750

300 · 10000

-275 1000C

750

-750

-750
-750

250 10000

225 100(

200 10000

175 10000

750 -150 · 10000

750 -125 10000

-750 -100 10000

-750 -75 10000

750 -50 10500

750 -25 10000

-750 0 10000

-750 25 10000

-750 50 10000

-750 75 10000

-750 100 10000

125 11000

15(-) 10000

175 10000

200 10000

00 CA 10000

-7

50 250 10000

50 275 10000

50 300 10000

25 -700 9500

25 -675 10000

25 -650 10000

25 -625 10000

n CA 10000
9 q -575 10000

25 -550 · 10000

7 9 Q · - CR,=, CA 10000

-725 . -500 10000

-725 10000-475
-.7 0 q -450 10500

-799 10000

-400 10500

725 -375 10500

725 -350 10000

725 -7 11 CR
0.1 J 10000

725 -300 10000

-725 -275 10000

-701- -250 10500

-725 -225 10000

725 10000-200

725 ,v 10000-1 7 C.

/.- D -150 10000

10000-125



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-725 -100 10000

-75 10000

-725 -50 10000

-725 -25 10000

0 10000

-725

-725

-725

--709
7 ·1 C

-725

-725

25 10000

50 10000.

75 - 10000

100 10000

109 10000

150 10000

175 iooob
200 10000

225 10000

250 10500
.7,1=. 97 C. 10000

-709 300 10000

-709 -246 19500 STAKED

-700 -700 9200

-700 -675 9000

-700 .-650 9

-700 -625 9

-700 -600 9200

-700 -575 9600

-700 -550 9200

-700 -/14 9400

-700 -500 9800

-700 -475 9600

-700 -450 9400

-700 -425 9800

-700 -400 9

-700 -375 9

200

900

200

600

-700 -350 9400

-700 9800

-700 -300 9800

-275 14000

O i.,"t t-:

700 11500

10500

10500

-700 -200

-700 -175

-700 -150 9000

-700 -125 9600

-700 -100 9400

-700 -75 98,-,A

-700 -50 92

--7(-)0 - 98 i., u

0 . · 10500

00

-700 25 9600

-700 50 9600



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comment

75 9800

-700 100 9400

-700 125

150

-700

-700 200

9800
9800

-700

-700

9400

00 9 9600

250 10000

10000

10000

10000

-700 275

-700 300

-700 325

-700

-675 -700 8600

-675 -675 9000

-675 -650 00)00

-675 -625 9400

-675 -600 9400

-675 -575 .9500

-675 -550 9000

-675 -525 940

-675 -500 9200

-675 -475 9400

-675 -450 9600

-675 -425 · 9600

-675 -400 9400

-675 -77= · 9800.-1 , 0

-675 9600

-675 -79< . '9400

I -i r

-6/3 -300 9800

-675 .,- I ,-1
9 7 q 7800

-675 -250 9000

-675 11500

-675 -200 11000

-675 -150 10500

-109 9800

-675 -100

-675 -75

-675 -50

-675 -25

9400

-675 0

-675 25

-675 50

-675 75

-673 100

-675

-675 150

10000

9400

9800

9600

9800

9600

9800

9600

9800

9800

-675 175 9800

-675 200 9400

m



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

·675 00 1=1

.

al J

9800

9800

-675     - . 4%-'

079 10000

300 9600

-:r 9 9 10000

-675 350 10000

-650 -700 6400

-650 -675 8000 -8000 METAL POST

-650 -650 8800

-650 -'U JE. J 94001 -/ C

-650 -600 9400

-650 -575 7 0 L  91

-650 -550 9400

-650 9400

-650 -500 9200

-650 -475 9400

-450 9200

-650 -425 9600

-650 -400 · 9200

-650 -375 9600

-650 -350 9800

-650 ;LU-:rog 8800

-650 -300 9800

-650 -275 8600

-650 -250 9600

-650 11000... 9·71 g

-650 -200 10500

650 -175 10500

-650 -150 10500

-650 10000

-650 -100 10000

-650 -75 9600

-650 -50 9600

-650 -- I-l C=I 9800

-650 0 9600

-650 25 13500

-650 0 in
4. CD 1600 STAKED

-650 50 9400

-650 75 9600

-650 100 10000

-650 4 plc

9600

-650 150 9600

-650 175 10500

-650 200

·650 22

-650

-650

-650

9800

5 10000

8200

10000

250

275

300

-650 -7 -1 C

·ZIL J

10000

10000



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-625 700 6500

--·.Acc:

-625

L. LJ.

I, 8600
9400

--

-625 9206-600
-625

-625

-625 9

7 T
75 9800

50 9200

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

-6

1

./ C

9 q

9 "

25

0 9

9 C

25

25

25

25

25

9 ER

'0 q

25

10000

-500 9200

-475 9400

-450 9400

-425 9400

-400 8400

-375 9400

-350 9000

-325 9600

-300 9200

-275 . 9600

-250 9600

...O'3'q 11500

-200 11000

-175 10500

-150 10500

-125+ 9200

-100 9400

-75 9800

-50 9600

· 9800

0 9800

25 9800

50 9800

75 9200

100 9600

625 9800

-625 150 9600

O Q Af1 -7 9
200 10000

225 10000

250 9600

625 275 9600

625 300 8000

625 -9 q 10000

625 350 · 10000

613 -350 14500

602 -455 · 16500 STAKED

24500 STAKED

10000

10000

-601 -380

600 -700

-600 -675



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-600 10000-650
.-- O U V

-600 -600 11000

-600 575 10500

600

.... 600 -525 10500

10500

10500

-600 -500

-600 -475

-600 -450

-600 -425

-600. -400

-600 -0/6

-600 -350 10000

-600 - 7. 7 = 10500

-600 -300 14500
-600 -275 10500

12500

10500

10500

14500

-600 -250 10500

-600 6 -225 10500

-600 -200 10500

-600 -175 10500

-600 -150 10500

-600 -125 10500

-600 -100 10500

-600 -75 1050

-600 -50 1050

-600 -.0!m 10500J.- U

-600 0 10500

-600
,-*W. 105000 9

-600 50 10500

-600 75 10500

-600 100 10500

-600 1 9 CA 10500

0

0

-600 150 10500

600 175 10500

-600 200 10500

ZED

-600 10500

-600 11000

-600 300 11000

-600 -99 11000

-600 350 10500

-600 375 6800

-600 400 11000

-600 A r.,4 7400 OS WELL,valu
-599 -302 15500 STAKED

-594 -394 . 19500 STAKED

-580 -400 · · 2000

-575 -700 10000

-575 -675 10000

rD



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-575 -650 10500

--'57c 10500
c -9 r

-600 10500

-·- 07 c: -575 10500

575 -550 10500

575 11000

575 -500 10500

575 -475 10500

575 -450 10500

575 -425 10500

,75 -400 7000

_i75 -375 10500

-575

-575

-575

350· 10000

7.-3 54 10000

300 9500

575 -275 10500

575 - -JO 10500

575 -225 10500

-575 -200 10500

-575 -175 10500

-575 -150 10500

-575 -125 10500

-575 -100 10500 ,

-575 -75 10500

-575 -50 10500

-575 10500

-575 0 7400 -7400 WELL CASING

-575 25 10500

-575 50 10500

-575 75 10500

-575 100 10500

-575 125 . 10500

-575 150 10500

-575 175 - 10500

-575 10500

-575 . - 10500-31 -3-11 9

10500
'3 -7 1- 105004- / J

300 11000

-575 0.4 ...1 105007'-1 q

-575 350 10500

-575 . 375 11000

-575 400 10500

-975 9500

150 -700 10000

-- A -7 9 1 () (- (-) (-1

575

-575

-575

-550 10500

9 90 10000

-550 -600 10500



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-550 -575 10500

10500

-99 0 -995 1 09 00

-550 -500 10500

1 ni-.C)i:

11000

-550 -425 10500

-550 -400 10500

-550 -375 10500

-550 -350 10500

-325 12000

... 550 -300 10500

-550 10500

-550 -250

-550 '09 q

9500

10500

-550 -200 10500

-550 -175 - 10500

-550 -150 10500

-550 -125 10500

-550 -100 10500

-550 · -75 10500

-550 -50 10500

-550 -25 10500

·550 0 10500

10500

50 10500

-550

-550

-550 75 10500

-550 100 10500

-550 1 0 9 10500
-550 150 10500

-550 175 10500

-550 200 11000

90 r-550 ..414:-0 1050C

-550 250 10500

-550 275 10500

-550 .=1 00

-550 * For=

-.550 350

-550 .2, / D

10500

10500

10500

-550 400 10500

-550 425 9500

-544 -318 25500 STAKED

'-O

-525

r .·", I

ul.,C J

-314 5000 -5000
-44 16500 STAKED

-700 10000

A 7 q

-525 -

Inc

·525

650 11000

625 10500

600 10500



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-575 10000

25 10500

-q'-1= 10500-525

I= 9 c -500 1 6- 9 n f-1

--- 11000/1 -7 -

·323 :.
I.

C ·-: C

C.T, IR

·450

-425

10500

10500

CR .-31/ -400 10500

-525 -375 10500

- 90 q -350 10500

25 --nx 10000
9 0

-525

2525

-300

···079

10500

10500

- .719 ,-1 10500

10500
17,-, 17 -Of-, A 105000,6-.1

-175 10500

-150 10500

-525 .-125 10500

-525 -100 , 10500

-525 -75 10500

-525 . -50 11000

-25 -25 8200

ll1i 3 LD UD UD r 0 10500

25 25 10500

+ 50 10500

-525 75 10500

100 10500

- CA 9 X 125 10500

-7-0 150 1050Q

525 175 10500

525 200 10500

-Got=; 0 0 4 10500

525 250 10500

-525

-500 -

-500

-500 -

-500 -

-500 -

-500

-500 -

-500 -

-500 -

275 . 10500

300 10500

79- 10500

350 10500

700 9500

675 10000

650 10000

625 10000

600 9500

575 10500

550 10000

CR·- r 10000

500 · 10000

-500 -475 10000

-450 10000



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-500 -41. m 0 10000

-500 -400 10000

-500 -375 10000

-350

·500 ..... -5 0 C

-500 -300

10000

10000

-500 -275

-500 -250

·500 -£-10
/

10000

10000

10000

10000

-500 -200 10000

-500 -175 · 10000

-500 -150 10000

-500 10000

-500 -100 10000

-500 -75 10000

-500 -50 10000

-500 25 10000

0 10000

25 10500

-500

-500

-500

-500

-500 1

-500

-500

-500

-500

- 9 (-1 n .Poll=, 1 ARRi

50 10000

75 9500

00 10000

125 10000

150 10000

175 10000

200 10500

-500 10000

-500 275 11000

-500 300 10000

-475 10000

-47 J 675 10500

-475 -650 9000

-475 ...CD 4 J
i r. C

10000

-475 -600 9500

V DUO

....479 -550 10000

·- A 7 9 -994 10000

-475 -500 10000

-475 -475 10000

-475 -450 10500

-475 -425 10000

-475 -400 10000

10000

-475 -350 10000

-475 -325 10000

-475 10000

-475 -275 10000

-475 -250 10000

r



APPENDIX B

MAGNETICS DATA

Northing Easting · CommentsReading

-475 10000

-475 -200 10500

-475 -175 10000

-475 -150 10000

-475 10000
-475 -100 10000

-475 -75 10000

-475 -50 10500 ON GROUND

-475 -25 10000

-475 0 10000

-475 25 10500

1.-47*5 50 10000

-475 75 10000

100 10000- 7 / 0

-475 ...12 - 10500

-475 150 10500

-475 175 . 10500

-475 200 ' 9500

-475 225 10000

-475 -=. C=,- 10000

-475 275 10500

-475 300 10500

-459 -650 16000 STAKED

-450 -700 10000

-450 -675 9500

-450 -650 12500

-450 -625 10000

-450 -600 10000

-450 -575 10500

-450 -550 10000

-450 -525 10000

-450 -500 10500

10000

10500

10000

10500

10000

350 10000

+7 m CR 10000

300 10000

275 10000

250 10500

-450 -225 10000

-450 -200 10000

-450 -17.5 10000

-450 9500

-450 -125 · · 9000

-450 -100 10000

-450 -75 10000

-450 -475

-450 -450

-425

-450 -400

-450

-450

-450

-450

-450



APPENDIX B

MAGNETICS DATA

Northing Easting. Reading Comments

-450 -50 14000 -14000 SCRAP METAL

·450 10500

-450 0 10000

-450 '.3 EL
I ... 10000

-450 9500

-450 75 10000

-450 100 10000

-450 125 10500

-450 150 9500

-450 175 10500

-450 200

·450 '-3 - C

-451

10000

10000

250

50 275 10500

50 300 10000

-435 -152 . 17500 STAKED

-700

-425 -675

-425 -650
- A ,-1 9 -625 18000 STAKED

-425 -600

-425 -575.

-425 -5

-425 -5

-425 -5

-427
-Aol

..... Aol

-21.01

10000

10000

8500

9500

9500

5 (-) 10000

25 10000

00 10500

-475 10000

-450 10000

-425 9500

·-400 10500
in 111 Ul U

-A n c- 10000

-425 -350 10500

-425 9500

-425 -300 10000

-425 -275 10000

-425 -250 10500

11'/ C 10000

-42

42

-200 10000

5 -175 -10000

-150 10000

-125 10000

-425

425

-100 9000

-75 9500

-50 7000

-425
-425

-425

-25 11500-1- £. '..1

-20 9 0 10000
...1·ncE 25 10000

-·.4 -3 q 50 - 10000

-425 75 10000

-425 100 10000

L--



APPENDIX B

MAGNETICS DATA

Northing Easting Reading - Comments

--425 125 10500

-425 150 10000

4

1. / ·-1 l) C) L) I

19 0904 1 (-) Fi Of

-425

-425 275

-425 300

-401 -40

10000

10500

10000

-400 -700

-400 675

-400 -650
-699

20000

10000

9500

8500

1 0 BOO

-400 -600 10500

-400 -- 57.5 10500

-400 -550 10500

-400 11000

-400 -513 - 21000 STAKED

-400 -500 , 10500 '

-400 -475 11000

-400 -450 ·· 10500

-400 -425 10500

-400 -400 10500

-400 -375 . 10500

-400 -350 10500

-400 10500=r'oq

-400 -300 10500

-400 -275 10500

-400 -250 11000

- 4 (-l (-1 0 .-1 r 10500·--. . -k

10500

10500

10500

-400 -200
-400 -175

-400 -150

-400 10000

-400 -100

-400 -75 9500

-400 -25 10500

-400 25 10500

-400 50 10500

-400 75 9500

-400 100 10500

-400 1,1 q 10500

-400 150 10500

-400 175 10500

-400 200 10500

-400
.1- .... t.

10500

-400 250 10500



APPENDIX B

MAGNETICS DATA

Northing Easting  Reading . Comments

5 10500

0 10500

-400 ,--k ----

L!

-400

-386 -408 19500 STAKED
-7 9 -700 10000

-675 10500

-650

10500

-375 -600 10500

-375 -575 10500

-375 -550 10500

-375 -525 10500·
2 7 ·76. 10500•21 / wl

-375 -475 10500

-375 -450 10500

-375 -425 10000

400 10000

375 10500

350 10500

70 9 1 Ch f A A

-2

-2

00 10500

75 10500

50 10000

-375

-375 -200

-375 -175

10000

10500

10500

-150 11000

-109 11000

-100 10500

-75 10500

375 -50 10500

375 -25 10500

575 0 10500

-375 25 10500

-375 50 10500

-375 75 10000

100 11000

-375 10500

-375 150

-375 175

10500

10500

-375 200 10500

-375 225 10500

375 250 10500

375 275 10500

375 300 10500

350 -700 10000

350 -675 10500

350 · -650 . · 10500

350 -625 10500

350 -600 11000



APPENDIX B

MAGNETICS DATA

I Nor thing Easting Reading Comments

-350 -575 10000

-550 10500

C 0 C l A fi"' A

-350 -500 10500

-350 -475

-350 -450 10500

350 -425 10500

350 -400 10500

-350 -375 10500

-350 -350 10500

-350 -325 10500

-350 -275 10500

-350 -250 10500

-350 11000

-350 -200 . 10500

10500-6 D U -175

350 -150 10000

350 -125 10500

350 . -100 11000

350 -75 10500

350 -50 10500

350 -09 10000

350 0 11000

1 Oq 10500

50 10500

-350 75 10000

-350 100 11000

1-J

-350 150 10500

-350 175 10500

-350 200 10500

350 10500

-350 250 10500

-350 275 10500

350 300

342

7 7 0 -500

7,=, CA -700

79 9 -675

-650

-625

325 -600

325 -575

10500

19000 STAKED

19500 STAKED

10500

10500

1'0500

10500

11000

10500

11000

·2•ZD -323

19000

-475 10500

-325 -450 10500



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-425 10000
-nr -400 10500

-375 10500

·309 ··:r E / 10500

Er /3 r 105007,-1 C
·21 - :.1

-300 . 10500

-275 10500

-250 10500
- O 0 C

325 -200 10500

-175 10500

-150 10500
--7'Ot-

-325

-325

... 7 0 g

-325

-19 c 10500

-100 10500

-75 10500

-50 10500

-25 10500

0 10000

9 C 10500
79#

-Oq

50 10500

75 10500

10500

10500

-325 100

-7,-31=; 125

15C)

-325 175

11000

9000

--08 200--I..

..=rn C 225

-325 250

-325 97

10500

10500

10500

10500

... -2: 0 9 300 10000

-321 0 15000 STAKED

-311 -397 22000 STAKED

300 10500

300 -675 10500

300 -650 10500

-300 -625 10500

-300 -600 9000

-300 19000 STAKED

-575 11 BOO

-300 -550 10500

-300 -99 9 1600 -1600 STAKEDIl..=.-

-300 -500 10000

-300 -4

-300 -4

-300 -4

-300 -4

75 11500

50 10500

9500

00 9500

00 .-7 -7 C

-300

-300

10500

11000

-350

-325

r



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comment

-300 -300 10500

11000

-300 -250

-225

10500

11000

10500

-300 -175 11000

-300 -150 10500

-300 -125 11000

-300 -100 10500

-7 q

-300 -50

-300

0

11000
11000

10500

-300 25 11000

-300 50 11000

300 -7 tz. 11000

·2, U V 100 10500

300 125 11000

300 150 10500

300 175 11000

300 200 11500

300 225 11000

300 250 11000

300 275 11000

300 300 . 11000

286 -550 .20000 STAKED

275 -700 10500

275 -675 10500

275 -650 10500

-275 -625 10500

-275 -600 10000

-275 -575 11000

-275 8500-550
.- CA 9 CR

-
12000

'.1.7.: -450

-275 -445

-275 -425

-400

275 -500 10500

275 -475 11000

20500
28000 STAKED

11000

11000

75 -375 10500

75 -350 10500

75 -325 11000

C'.75 -300 10500

5 -0,c 10500

-0':,-;.- Ult., 11000

275 -9 9 c 10500

275 -200 . 10500

275 -175 11000

0



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-275 -150 10500

-275 -125 11000

·275

1-79

-1 .-7 EU

·275

-779

·O 7 r4

-100

-75

-50

10500

11500

10500

10500

11500

11000

50 10500

75 11000

100 10500

125 11000

150 11000

-275 175 11000

-275 200 10500

-275 ...
J... ..

11500995

-275 250 6800

-275 275 11000

-275 300 10500

-265 -535 22500 STAKED

-250 -700 10500

-250 -675 11500

-250 -650 12500

-250 -625 , 10500

-250 -601.33 25000 STAKED

-250 -600 23000

-250 -575 11000

-250 -550 11000

C '-1 CU

L J t. 1

250 -500 11000

250 -475 11000

250 150 10500

250 -425 10000

-250 -400 10500

-250 10500

-250 -350 11000

-250 -10 9 1 1 Cu-1 A

-250 -300 10500

75 11000

50 10500

-250 '1

-250

-250 -22 5 10500

10500

11000

·-250 -200

-250 -175

-250

-250

-150 10500

11000

-250 -75 11500

-250 -50 11000

-250 -25 11000

*t



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-250 11000

11000

750 50 11000

50 75 11000

50 100 11000

250 125 11000

50 150 10500

50· 175 11000

50 200 10500

11000

11000

11000

10500

·2

-2

-250 250

-250 275

.)0 300

225 , -700 10500

099 -675 10000
Cl'n CA 9200-650

-,0013 -625 10500J.. J.• U

-9,1 g -600 10500

225 -575 11000
=Ing -550 80004 L %.4

log -525 10500

225 -500 10500

225 -475 11000
C,fl Im -450 10500

10500A £. 61 -1- Au·

999 -400 10500
9'..q -375 10500
901- -7 [=R,·h 10500

99 9 -325 11000

---- -300 11000

-275 11000

C, ,·) cA -250 10500
+70 CA 10500C .... 0

225 -200 11000

225 -175 10500

091- -150 11500

'-3 0 ER 11000-125

-100 11000

00 9. --
- I.- - 11000
,pc, r -50 11000
C•Dq -25 10500

0 10500=Lul

-ong 25 11000---·

50 10500

75 11000
Cl '-1 q 100 10500

- 9,3 9 125 . · 11000

-225 150 10500

175 11000

i



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comment

-225 200 11000

9 n c. =19=1 11000

-00 c 11000250
0 9 9 O7f 11000

10500

-200 -700 10500

-675 8000

00 -650 9500

00 -625 10000

00 -600 ·10000

-200 61 ':-1 11000CI 7 r=

- lot -550 ilhoo

-200 -f o c; · 7500

-200 -500 11500

-200 ,. 10500-,a.75

-200 -450 10500

-200
,.6- :..

11000-docs:

-200 -400 10500

-200 -375 10500

-200 -350 10500

-200 -79= 10500

-200 - -300 . 10500

-200 -275

-200 -250

-0 fl 0 -225

·200 -200

11000

10500

10500

10500

-200

-200

-200

00

-175 10000

-150 10500

-125 10500

100 .10500

-200 -75 10500

-200 -50 10500

-200 -

-200

-200

-200

-200

10500

0 10500

10500

50 10500

10500

-200 100 10500

-200 125 -10500

-200 . 15(

-200 175

-200 20C
-200 2:

-200 0.
-/

-200 9.„

10500

i 11000

10500

25 11000

jo 11000

75 10500

-175 10500

-175 -675 11500

-175 -650 9500

N ./7 1.· .

LA

L=



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-175 -625

-175 -600

10500

10500

C -7

175 -550 10500

1,7 9 10000

-175 -500 10000

-175 -475 11000

-175 -450 10500

-175 -425 11000

-175 -400 10500

-175 -375 10500

-i75 10500

-175 .... 7 '-D C 10500

-175 -300 11000

-175 -275 10500

-175 10500

-1

75 - -225 10000

75 -200 10000

-175 -175 10500

-175 -150 10500

-175 -125 ·10500

-175 -100 10500

-175 -75 10500

-175 -50 10500

-175 -25 10500

-17·5 0 10500

-175 25 10500

-175 50 10000

-175 75 10500

-175 100 10500

-175 125 10506
-179 150 10500

-175 175 11000

-175 200 10500

-175 11000

1 --7.. 250 10500

-179

-175

-155

-150

-150

-150

-150

300 10500

200 19500

700 10500

675 10500

65 (-) 10000

625 10000

-600 10000

-575 10500

-550 10000

-150

-150

-150

0 1 c

-150 '-500 10000

-150 -475 10000

...



APPENDIX B

MAGNETICS DATA

Northing Easting CommentsReading

-150 -450 10000

-150 -425 11000

-150 -400 , 10500

-150 -375 8000

-150 -350 10500

-150 11000-7 9 94

-150 -300 10500

-150 -275 10500

-150 -9 90 10000

-150 -299 1 1 <-1 <-1 (-1

-150 -2

-150 -1

-150 -150 10500

00 11500

75 10500

-150 -125 10500

-150 -100 10000

-150

-150

-150

-150

-150

-75 10500

-50 10500

-25 10500

0 10000

25 10500

-150 50 10500

-150 75 10500

-150 100 10500

-150 1 mic 10500

-150 150 10500

-150 175 10500

-150 200 · 10500

-150 In '7 c

11000L - L

-150 250 10500

-150 275 10500

-150 300 10000

-125 10500-700
-125 -675 10000

-ioq -650 10000

-125 -625 10500
--- log -600 100001 L J

1 -3 IR -5

-125 ,--1

-125 -5

-125 -5

-125 -475

-125 -450

-125 -425

-125

-125

1 9 C.

75 10500

50 10000

25 10500

00 10500

10500

12000

11000

-400 10500

-375 11500

350 10500

125 -305

iDC

125

-300 10500

-275 11000



APPENDIX B

MAGNETICS DATA

Northing Easting CommentsReading

-250 10500

10500

··-1 0 9

-175 11000

-150 10500

-125

-125 -100

-75

-125 -50

-125

0

2125 25

-125 50

-12

-12

-12

--·12

-12

-1,-

10500

10500

10500

10500

10500

10500

10500

10500

5 75 10500

5 100 10500

5 125 10500

5 150 10500

175 10500

200 10500

11000

250 10500

275 10500

300 10500

700 10500

675 12500

650 11000

-625 10500

-600 10000

-125

-125

-125

-125

-100

-100

-100

-100

-100

-J/J

-100 -550 11000

-100 -525 10500

-100 -500 11000

-100 -475 10500

-100

-100

-100

-100

-100

-100

-450 16000 STAKED

-219 CR 11000

-400 10500

-375 10500

-350. 10500

10500

300 10500

275 11000

250 10500

-100

-100

-100

-100 -225 11500

-100 -200 11000

-100 -175 11000

-100 -125 10500

-100 -100 11000

-100 -75 14500

f. ...



APPENDIX B

MAGNETICS DATA

Northing Easting Reading · Comment

-100 -50 11000

'-1 C-100 .... J::. %-1 10500

-100 11000

-100 2. J 10500

-100 50 11000

-100 75 10500

-100 100 11000

-100 125 10500

-100 15 (-) 10500

-100 175 10500

- 100 200 10500

-100 64-
10500

100 250 10500

100 275 10500

100 10500

-75 -700 10500

-75

-650 10500

-625 10500

-75

-7.

-75 -

-75 -

-75 -

-75 -

-75 -

-75 -

-75 -

-75 -

-75 -

00 10500

10500

10500

10500

575

550

525

500

475

450

425

400

11000

10500

-75 -375

-75 - 0 D V

10500

11000

11000

10500

11000

-75 --roc

-300

-75 -27

11000

10500

10500

-75 --5'BO

·75 -009

-75

-7,9

-75

-75

-75

-75

-75

-75

11000

·10500

'-200 11000

179 11000

-150 11000

-125 10500

-100 11000

-75 11000

10500

-25 10500

5 11000

11000-75

-75 75 10500

-75 100 11000

-75 125 11000

m

Fe



APPENDIX B

MAGNETICS· DATA

Northing Easting. Reading Comments

-75 150 11000

-75

.-75

-75

-75

175 10500

200 10500

909 10500

250 10500

275 10500

300 10500

700 10500

675 10500

650 11000

625 10500

600 10500

575 10500

-50 -550 11000

-50 -525 11000

-50 -500 11000

-50 -475 10500

-50 -450 11000

-50 -425 11000

-50 -400 11000

-50 -375 10500

-50 -350 11000

99 C 10500

300 11000

275 11000

250 10500

9,-:,q 10500

200 11000

175 10500*

-75

-75

-50

-50

-250

-50

-50

-50

-50

-50

-50

-50

-50

-50 11000

-125 11000

-50 -100 11000

--- 50 -75 10500

-50 -5() 11000

·-50 -Pcl 11000

-50 0 11000

1 1 L; l.; V

-50 50 11000

79 1 ,·-) 9 A 0,

-50 100 10500

-50 125 10500

-50 150 10500

-50

-90

01 ./ LD LO
175 10500

200 10500

9 ·-3 q 10500

-50

25

250 11000

275 . 11500

300 10500

-700 10500



APPENDIX B

MAGNETICS DATA

Northing . Easting Reading Comment

-25 -675 11000

-650 10500

79 11000

11000
nc -575 11000

11000

,-,C -525 10500

-500 10500

-475 11000

-450 11000

-425 11000

-400 11000

-25 -375 10500

-25 -350 11000

-25 .-,ICL.-1 11000

-300

-25 -079
W

-25 -250

-25 -225

-25 -200

-25 -175

--25 -150

0 CR --125

11000

10500

11000

11000

11000

10500

10500

11000

:5 -100 11000

'5 -75 10500

-50 11000

25 -25 11000

25 0 11000

25 9 C 11000
nc

50 11000

-Oq 75 · 10500

-25 100 11000

125 10500

150 10500
0 CZ

175 10500

200 10500
-P.' CQ -1 0 C
-J

-25

- C -r

£ J ..3

.LL;ut'.:l-J
50 11000

5 10500

00 10500

-09 27

200

600

0 -700 7

0 -675 7

0 -650 7400

0 -625 7 '-,-,.-,

0 -600 7200

2000 -575 7

0 -550 · 7

0 -=94 +7

0 -500 7

000

200

200

ul



APPENDIX B

MAGNETICS DATA

Northing Easting Reading · Comment

0 -475 6800

-450 7000

0

0

0

:0 0' IR 7000

400 7000

7 7 9 7000

0

0

0

0

350 7000
7. --0 C 7000

300 6800

275 10500

250 10500

225 10500
1 V J t.Jl_;

0 10500

0 -150 10500

0 199 10500

-100

0 -75

0 -50

0 -25

(-)

0

0

10000

10500

10500

10500

26500 WELL

10500

10000

10000

10500

10500

10500

175 10000

200 10000

0 25

0 50

0 75

0 100

0 125

0 150

0 250 17000

0 275 10000

0 300 10500

0

0

0

25

25

iLA

7 :7 2- 10500

350 10500

375 10000

400 10000

47 6 1050C

700 7000

675 7000

650 7000

7000

-600 6800

-575 7000

-550 7000

9 9 1=1 7200

5
n

-500 7000

5 - -475 · - 7000

7000

·9 7000
-45

T, CK -42

ln



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comments

-400 7000

05 -379

-350
pl C

m ..1
791=.

'-1 - - 30(

25 9 -7 c

7000

7000

9 q -250

-225

25

25

-20

-17

10500

10500

11000

25

10500

10500

50 10500
i '7 C

- 'Li-J 1050(
25 -100 1050(
r·j q -75 105(

25 -50 105C

)0

)C)

25 -

0q

25

25

25

25 10500

0 10500

25 10500

50 11000

25

25

75 10500

100 11000

125 10000

25

'Pq

25

25

25

150 12000

17, 10500

200 10000

225 11500

250 10500

275 10000

300 11000

11500

·25 350 10000
11 C 247.5 19000 STAKED

50 -700 11000

50 -675 12000

50 -650 6800

bo L: L. ·_1 7000

0 7800

..1 6800

0 7000

5 7000

50 -60:

50 -57

50 -551

50 -52

50 -500

50 -475

50 -4

50 -4

50 -4

50 ....2.

7000

6800

50 7000

25 7000

00

75 7000

680050

50 -rni

·-1 IC '-1

50 -300

6800

7000

L



APPENDIX B

MAGNETICS DATA

Northing Easting Reading Comment

50 -275 8000

50 -250 8400

50 -.-4 . 1050009=

1050050 -200

50 -175 10500

50 -150 10500

50 - 1 99 10000

50 -100 10500

50 -75 10500

50 -50 10000

50 -25 10000

50 0 11000

50 25 10500

50 50 10500

50 . ·75 11000

50 .100 10500

50 125 10500

50 150 10500

50 175 18500

50 200 11500

50 10500

50 250 10000

50

50

50

275 10000

300 10500

325 10000

350 10000

700 8000

675 7400

4 9 A 7990,

50

75

75

7 9

75 -625 7500

75 -600 10800

75 -575 7000

75 -550

75 -525

75 -500

75 -475

7200

7000

7000

7000

71.1 -450 7000
I ...

75 -425 7200

75 -400 6800

75 -375 7000

75 -350 7200

75 --:r,-, C.0-0 - 7000

75 -300 7000

75 -275 · 7600

75 -250 7000

75 -009 5200

75 -200 · - 7000

75 -175 10500

75 -150 10500

m



APPENDIX B

MAGNETICS DATA

ReadingNorthing · Easting Comments

75 -i 09 10500

75 -100 10500
-7 C

-754 ./ 10500

75 -50 10500

75      .- :--0.=1 10500

75 0 10000
75 25 10000

75 50 10000

75 75 11000

75 100 9500

75 .L :- t.' 10500

75 150 10500

75 175 11000

75 200 10500

75 11500

50 10500

75 10000

00 10500

25 10500

75 350 9500

100 -700 7500

100 -675 7500

100 -650 7500

100 -625 000

250-600 7

100 -575 6800

100 -550

100 -525 7

-100 -500 68uu

200

100 -475 6800

100 -450 7000

100 -425 7000

100 -400 6800

100 -375 7000

100 -350 7200

100 -7 -, In. 7000

100 -300 7800

100 -07 CA 6800

100 -250 5800

100 .AL-LJ 7000

100 -200 7800

100 -175 11000

100 -150 10500

100 in r 11000

100 -100 10500

-/J

100 50 10500

-25 10000

100 0 9500



APPENDIX B

MAGNETICS DATA

Northing Easting - Reading Comments

100 10000

100 50 10000

100 75 9500

100 100 10000
100 125 11000

100 150 10500

100

100

100

100

100

100'

100

175 11000

200 10500

225 . 10500

9 LA 0 10500

275 10500

 10000,

10000
100 350 9.
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EXCAVATION SUMMARY



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 1.

Site No. Coordinates Sampled Depth Description

(ft. BGS)

DP-1 155S & 200W Yes 0 - 5.4 Black fine sand-size carbon material, carbon forms

(1.51 ft.) and vegetation; some Acheson* sidewall block
fragments (3+ ft.), wood, fire brick and red-brown sandy

clay; trace transite, oily sheen on water surface.

(FILL) (Dry to Wet)

W/L = 5.0 ft.

5.4 - 6.4 Red-brown silty clay. (NATIVE) (Wet)

DP-2 275S & 445W Yes 0 - 6.0 Black fine sand-size carbon material, carbon forms

(1.5+ ft.), vegetation, Acheson sidewall block fragments
(1+ ft.), brick and coarse angul ar gravel; trace

f Irebrick, tar-1 ike material, blue-gray sheen on water
surface. (FILL) (Dr.y to Wet)

W/L = 5.5 ft.

6.0 - 6.6 Gray-brown sil ty clay. (NATIVE ) (Wet)

DP-3 601 S & 380W Yes 0 - 6.0 Black fine sand-size carbon material, Acheson sidewall

block fragments (1+ ft.); trace vegetation, f irebrick,

wood, carbon forms, glass (amber glass bottle), gray

sandy clay, oily sheen on water surface, moderate

chemical odor (mothball) dissipating with depth. (FILL)

(Dry to Wet)

W/L = 6.0 ft.

6.0 - 7.0 Brown silty clay. (NAT I VE ) (Wet)

DP-4 602S & 455W No 0 - 5.7 Black fine sand-size carbon material, Acheson sldewal l

block fragments (4.5 ft. ), vegetation, carbon forms

(1.5+ ft.); trace firebrick; brown sandy clay layer with

slight chemical odor (2+ ft.). (FILL) (Dry to Wet)

W/L = 5.0 ft.

5.7 - 6.3 Gray-brown st I ty cl ay, some sand. (NATIVE) (Wet)

*1 arge chunks of material resembl ing reinforced concrete.



APPENDIX C

SITE INVEST'IGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY

UNION CARBIDE - REPUBLIC PLANT

Page 2.

Site No. Coordinates Sampled Depth Description

(ft. BGS)

DP-4a 600S & 425W No 0 - 4.9 Black fine sand-size carbon mater i-al; trace Acheson

sidewall block fragments, coarse angular gravel, carbon

forms, firebrick, brick, wood, vegetation, fragments of a
5-gallon bucket with material resembl ing coal tar pitch

(3.8 ft.), brown sandy clay layer with slight chemical

odor (1.3-2.0 ft.), metal pipe. (FILL) (Dry to Moist)

4.9 - 6.6 Gray-brown silty clay, some sand. ( NAT I VE ) (Wet)

someDP-5 459S & 650W No 0 - 4.2 Brown to black f ine sand-size carboh material;

coarse angular gravel; trace vegetation, Acheson sidewall

block fragments, carbon forms (1.5+ ft.), metal pipe

(0.5 ft.), firebrick, brick, wood, transite, metal

fencepost and gray-brown sandy clay. (FILL) (Dry to

Wet)

W/L = 5.0 ft.

4.2 - 5.3 Brown silty clay. ( NAT I VE ) (Wet)

DP-6 709S & 246W Yes 0 - 5.0 Black fine sand-size carbon material, carbon forms

(1.5+ ft.) and metal banding; some gray-brown sandy clay;
trace vegetation, wood, firebrick, glove, boot, olly

sheen on water surface. (FILL) (Dry to Wet)

W/L = 2.8 ft.

5.0 - 6.3 Red-brown silty clay. ( NAT I VE ) (Wet)

DP-7 650S & 28E Yes 0 - 2.0 Black fine sand-size carbon material; trace Acheson

sidewall block fragments (0.5 ft.), carbon forms,

vegetation, wood, firebrick, wire mesh, corrugated

fiberglass and fiber drum fragments containing material

resembling coal tar pitch. (FILL) (Dry to Wet)

W/L = 2.7 ft.

2.0 - 4.0 · Gray-brown silty clay. (NATIVE) (Wet)



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY

UNION CARBIDE - REPUBLIC PLANT

Page 3.

Site No. Coordinates Sampled Depth Description

(ft. 8GS)

DP-8 435S & 152W Yes 0 - 6.5 Black fine sand-size carbon material and wood; sbme

Acheson sidewal·1 block fragments; trace carbon forms

(1.5 ft.), vegetation, metal banding, truck tire, metal
pipe, firebrick, fiberglass, plastic bag, oily sheen on
water surface. (FILL) (Dry to Wet)

W/L = 6.4 ft.

Gray-brown sil ty cl ay. ( NAT I VE ) (Wet)

DP-9 544S & 318W No 0 - 5.7 Black fine sand-size carbon material; some Acheson

sidewall block fragments (0.5 ft.) and carbon forms

(1.5+ ft.); trace vegetation, f lrebrick, wood, red-brown

sandy silt, blue-gray oily sheen. (FILL) (Dry to Wet)
W/L = 3.6 ft.

5.7 Gray-brown silty clay. (NATIVE) (Wet)

. DP-10 332S & 500W No 0 - 4.2 Black fine sand-size carbon material ; some coarse angular
gravel and carbon forms; trace vegetat·ion, Acheson

sidewall block fragments (1.0 ft.), large metal ring and

nut, firebrick, brick, cloth, oily sheen on water

surface. (FILL) (Dry to Wet)

W/L = 3.7 ft.

4.2 - 5.8 Gray-brown silty clay. (NAT I VE ) (Wet)

DP-11 300S & 590W Yes 0 - 5.0 Black fine sand-s ize carbon material ; some carbon forms

and Acheson sidewall block fragments (1.0 ft.); trace

coarse angular gravel, vegetation, wood, f irebr ick, brick,

oily sheen on water surface. (FILL) (Dry to Wet)

W/L = 4.0 ft.

5.0 - 6.0 Gray-brown silty clay. ( NAT I VE ) (Wet)



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY

UNION CARBIDE - REPUBLIC PLANT

Page 4.

Site No. Coordinates Sampled Depth Description

(ft. BGS)

DP-12 100S & 450W Yes 0 - 4.7 Black fine sand-size carbon material and Acheson sidewal

block fragments (1.0 ft. and 3+ ft.); trace carbon forms

(1.5+ ft.), vegetation, wood, firebrick, olly sheen on
water surface. (FILL) (Dry to Wet)

W/L = 4.0 ft.

4.7 - 6.0 Brown-gray silty clay. (NAT I VE ) (Wet)

DP-13 50N & 175E .No 0 - 6.2 Black fine sand-size carbon material; some red-brown

sandy clay (0.5-1.7 ft.); trace vegetation, Acheson

sidewall block fragments, firebrick, brick, cinder block,

wood, carbon forms, gray ash, wire mesh, metal banding,

metal pipe, plastic bag, oily sheen on water surface.

(FILL) (Dry to Wet)

W/L = 4.4 ft.

Excavation filled with water, could not see native clay.

DP-14 250S & 601W No 0 - 5.5 Black and gray fine sand-size carbon material; some

coarse angular gravel and carbon forms; trace Acheson

sidewall block fragments (1.0 ft.), firebrick, brick,

vegetation and wood. (FILL) (Dry to Wet)

W/L = 1.6 ft.

5.5 - 6.8 Gray si I ty cl ay. (NATIVE ) (Wet)

DP-15 286S & 550W No 0 - 4.7 Black fine sand-size carbon material; trace Acheson

sidewall block fragments (0.5 ft.), vegetation, carbon

forms, firebrick, brick, wood, carbon electrode butt,

rubber. (FILL) (Dry to Wet)

W/L = 4.0 ft.

4.7 - 5.0 Gray sllty clay. (NATIVE) (Wet)

9



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 5.

Site No. Coordinates Sampled Depth Description

(ft. 8GS)

DP-16 300S & 525W No · 0 - 4.0 Black fine sand-size carbon material; some carbon forms

and Acheson s idewal I blocks; trace coarse angu I ar gravel,

vegetation, brick and wood. (FILL) (Dry to Wet)

W/L = 2.0 ft.

4.0 - 4.2 Gray silty clay. (NATIVE) (Wet)

 DP-17 265S & 535W No 0 - 4.2 Black fine sand-size carbon material, carbon forms and

Acheson sidewall block fragments (0.5 ft.);trace coarse

angular gravel, vegetation, firebrick and wood.

(FILL) (Dry to Wet)

W/L = 2.5 ft.

4.2 - 4.6 Gray sllty clay. ( NAT I VE ) (Wet)

 DP-18 400S & 513W No 0 - 4.5 Black fine sand-size carbon material; some carbon forms,

Acheson sidewall block fragments (1.0 ft.) and wood;

trace coarse angular gravel, firebrick, sintering tray,

oily sheen on water surface. (FILL) (Dry to Wet)

W/L = 4.5 ft.

4.5 - 5.8 Gray silty clay. (NAT I VE) (Wet)

DP-19 386S &408W No 0 - 4.3 Black fine sand-size carbon material; trace carbon focms,

Acheson sidewal l block fragments, coarse angular gravel,

wood, firebrick, brick, glass bottle.

(FILL) (Dry to Wet)

W/L = 3.7 ft.

4.3 - 5.5 Gray silty clay. (NAT I VE ) (Wet)



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY

UNION CARBIDE - REPUBLIC PLANT

Page 6.

Site No. Coordinates Sampled Depth Description

(ft. BGS)

DP-20 311 S & 397W NO 0 - 4.8 Black fine sand-size carbon material; some Acheson

sidewall block fragments (0.3 ft.); trace vegetation,

coarse angular gravel, firebrick, wood and rubber.

(FILL) (Dry to Wet)

W/L = 3.3 ft.

4.8 - 6.0 Gray silty clay. (NAT I VE ) (Wet)

DP-21 425S & 625W - ' -Yes - 0 - 4.5 Bl-ack fine-sand-size°carboM material, coarse angular

gravel, f irebrick and brick; some carbon forms, Acheson

sidewall blocks and fragments, impregnating pitch

(1.5+ ft.) and roofing material; trace wood, glass

bottle, iron hooks, I ight bulbs, metal pipe, oily sheen

on water surface. (FILL)

Note: Three 55-gallon drum remains, with contents, were

found at 4.5 ft. Drum No. 1 - metal drum with black

sol id material resembling coal tar pitch, cardboard,

cloth and light bulb stem. Drum No. 2 - metal drum with

black sol id material resembl ing coal tar pitch,

cardboard, three metal 1-gallon buckets, wood and

newspaper. Drum No. 3 - metal drum with black sol id

material resembl ing coal tar pitch, cardboard, wood, rop,

and green grease. Drums with contents were placed in

salvage drums and buried In the excavated pit. Samples

of the black material were collected and submitted for

analysis.

W/L = 3.0 ft.

4.5 Gray silty clay. ( NAT I VE ) (Wet)

DP-22· 594S & 394W No 0 - 5.3 Black fine sand-size carbon material and Acheson sidewall

block (1.0 ft.); some carbon forms; trace vegetation,
coarse angul ar gravel, tar-like material, wood and

firebrick; brown sandy clay layer with chemical

(mothball) odor (1.5+ ft.). (FILL) (Dry to Wet)

W/L = 4.0 ft.

5.3 - 5.7 Brown silty clay. (NATIVE) (Wet)



APPENDIX C

SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY

UNION CARBIDE - REPUBLIC PLANT

Page 7.

Site No. Coordinates Sampled Depth Description

(ft. BGS)

OW-1 599S & 302W No 0 - 4.6 Black fine sand-size carbon material ; trace coarse

angular gravel, carbon forms, Acheson s idewal l block

fragments, wood, rubber hose and fuel oil.

(FILL) (Dry to Wet)

Static W/L = 3.0 ft.

4.6 - 5.9 Gray sil ty clay. (NAT I VE ) (Wet)

Note

4.6

M6nitbring Well installed. Screen 66ttom at
ft.

OW-2 0 & 45OW No 0 - 4.9 Black fine sand-size carbon material; trace carbon forms

(1.5+ ft.), Acheson sidewall block fragments, vegetation,

f irebrick, brick, metal pipe, ceramics, shoe, glass,

gloves and oily sheen on water surface.

(FILL)

Static W/L = 2.6 ft.

4.9 - 6.5 Brown silty clay. (NAT I VE ) ( WET )

Note: Monitoring well installed. Screen bottom at
6.0 ft.
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STRATIGRAPHIC AND INSTRUMENTATION LOGS



STRATIGRAPHIC AND INSTRUMENTATION LOG

,(OVERBURDEN)

PROJECT NAME:

PROJECT NO.:

CLIENT:

LOCATION:

UNION CARBIDE CORPORATION - RUPUBLIC

2293

UNION CARBIDE CORPORATION

599S + 302W

HOLE DESIGNATION:

DATE COMPLETED:

DRILLING METHOD:

CRA SUPERVISOR:

OW-1

MARCH 17, 1988

BACKHOE

N.W. THOMPSON

DEPTH

ft BG

0

STRATIGRAPHY DESCRIPTION & REMARKS ELEVATION MONITOR

ft/m AMSL INSTALLATION

c==11 KING
4.0'

SAMPLE

N S

U T
M A

B T

E E

R

Fill, black-fine sand size carbon /2 :21

material; trace coarse angular ·(.p: t¥;0.----- 2" BLACK
gravel, carbon forms, Acheson F.:f *C- IRON
sidewall block fragments, wood,
rubber hose and fuel oil; dry to

:2 M · PIPE

M I .4-,

wet. 7*2 12  FILL
, 4> RKFL

G.'A
Vit :27' ug

3

SCREEN

-:{-SAND
PACK

Gray silty clay; native; wet

6

NOTES:

No samples collected.
Monitoring well installed.

9

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

GRAIN SIZE ANALYSIS IL WATER FOUND STATIC WATER LEVEL 3.0 FT.......
1

1

1



STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:

PROJECT NO.:

CLIENT:

LOCATION:

(OVERBURDE

UNION CARBIDE CORPORATION - RUPUBLIC

2293

UNION CARBIDE CORPORATION

0 + 450 W

N)

HOLE DESIGNATION:

DATE COMPLETED:

DRILLING METHOD:

CRA SUPERVISOR:

OW-2

MARCH 16. 1988

BACKHOE

N.W. THOMPSON

DEPTH STRATIGRAPHY DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE

ft BG ft/m AMSL INSTALLATION N S

U T

- LOCKING M A
L_r # CAP B T

 5.2' E E0 R

Fill, black-fine sand size carbon
material; trace Acheson sidewall

block fragments, vegetation,
firebrick, brick, metal pipe,
ceramics, shoe, glass, gloves and
oily sheen on water surface.

%%
2" BLACK

IRON

PIPE

-Ah

Trace carbon forms @ 1.5

FILL

SY: 46 BKFL

3

SAND

PACK

Brown silty clay; native; wet
SCREEN

6

PIT

BOTTOM

NOTES:

No samples collected.
Monitoring well installed.

9

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

GRAIN SIZE ANALYSIS 2 WATER FOUND STATIC WATER LEVEL 2.5 FT.

1

1

1

1

1

1

1
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APPENDIX E

ANALYTICAL RESULTS

WATERMAIN SAMPLING PROGRAM



MEMO

TO: File/Jim Kay

FROM: Bruce Clegg/chz:>
DATE:. March 28, 1988

REFERENCE NO. 2293

RE: ANALYTICAL Q.C. REVIEW AES DATA
UNION CARBIDE SOIL SAMPLING PROGRAM

The following comments are based on review of analytical data
generated from the analyses of nine soil samples collected between
February 24 and February 26, 1988 from the above-captioned Site.

Details are as follows:

Holding Times

On the basis of maximum allowable holding times established for
analytes covered by USEPA and Standard Methods, all samples
analyzed for nitrite exceeded the established 48 hour holding
time. As reported by Advanced Environmental Services (AES),
however, samples were analyzed within 48 hours of leaching with
deionized water. The presence of oxidizing or reducing agents in
the sample matrix could effect conversion of nitrites to nitrate
or ammonia, respectively. However, on the basis of the available

data, the overall effects on nitrite concentrations cannot be

adequately determined. From this reported nitrite data should be
used for qualitative purposes only. All other analytes were
determined within an acceptable time period. Tables 1-6 present

relevant dates and time elapsed to analyses.

Blank Analyses

No detectable analytes were found in method blanks run for VOCs,
BNAs, thiophene or furfural. Method blank data for the remaining
analytes were not reported.

Matrix, Surrogate and Q.C. Check Sample Recoveries

Matrix, surrogate and Q.C. check sample recoveries were acceptable
for all analytes with the exception of 2,4-dimethylphenol
(recovery = 49%) and phenol (recovery = 153%) in sample TP-1.
Although recovery of 2,4-dimethylphenol is typical of acid
extractable compounds, in general, the cause for high recovery of
phenol from sources other than contamination is not readily
apparent.

continued....



March 28, 1988 Reference No. 2293

-2-

Analytical Precision

i) Laboratory Duplicates

Analytical precision was acceptable for all analyses. The

poorest precision (as determined by high relative percent
difference) did not exceed 25%. For both cases in which poor
precision was observed analytical concentrations were low
(<0.06 mg/L).

ii) Field Duplicates

Analyses of blind field duplicate samples (TP-4/TP-9) produced
data that were generally comparable with the exception of
relatively small, acceptable deviations in nitrite
concentrations and significant deviations for benzene.
Reported benzene concentrations for TP-4 and TP-9 were
53,000 ug/kg and 1,300 ug/kg, respectively: a variation in
duplicate concentrations by a factor of 40. As other reported
analyte concentrations did not vary significantly, it is
apparent the samples were likely homogeneous with respect to
these. compounds and differences in benzene concentrations may
have been due to poor analytical precision. Detailed

evaluation of raw data and sample appearance by AES subsequent
to our notification (March 29, 1988) indicated no apparent
errors in raw data but visual differences between the

duplicate samples.

Discussion

On the basis of the reported data and Q.C. information, these
data, with the exceptions noted above, are valid and acceptable
for assessment purposes. ................



TABLE 1

UNION CARBIDE SOIL SAMPLES

VOC - HOLDING TIMES

ELAPSED

SAMPLE COLLECTION ANALYSIS TIME

I.D. DATE DATE (DAYS)

TP-1 02/24/88 03/08/88 13

TP-2 02/24/88 03/09/88 . 14

TP-3 02/24/88 03/08/88 13

TP-4 02/25/88 03/08/88 12

TP-5 02/25/88 03/09/88 13

TP-6 02/26/88 03/08/88 11

TP-7 02/26/88 03/08/88 11

TP-8 02/25/88 03/09/88 13

TP-9 02/25/88 03/09/88 . 13

¥



TABLE 2

UNION CARBIDE SOIL SAMPLES

B/N/A - HOLDING TIMES

ELAPSED

TIME (DAYS)
SAMPLE COLLECTION EXTRACTION ANALYSES (EXTRACTION/
I.D. DATE DATE RATE ANALYSES)

TP-1 02/24/88 03/04/88 03/16/88 9/12

TP-2 02/24/88 03/04/88 03/16/88 9/12

TP-3 02/24/88 03/04/88 03/16/88 9/12

TP-14 02/25/88 03/04/88 - 03/16/88  "-7 8/12

TP-5 02/25/88 03/04/88 03/16/88 8/12

,TP-6 02/26/88 03/04/88 03/16/88 7/12

TP-7 02/26/88 03/04/88 03/16/88 7/12

TP-8 02/25/88 03/04/88 03/16/88 8/12

TP-9 02/25/88 03/04/88 03/16/88 8/12



TABLE 3

UNION CARBIDE SOIL SAMPLES

GENERAL CHEMISTRY - TKN

HOLDING TIMES

/ ELAPSED

SAMPLE COLLECTION ANALYSES TIME

I.D. DATE DATE (DAYS)

TP-1 02/24/88 02/29/88 5

TP-2 02/24/88 02/29/88 5

TP-3 02/24/88 02/29/88 5

TP-4 02/25/88 02/29/88 4

TP-5 02/25/88 02/29/88 4

TP-6 02/26/88 02/29/88 3

TP-7 02/26/88 02/29/88 3

TP-8 02/25/88 02/29/88 4

TP-9 02/25/88 02/29/88 4...................
INE



TABLE 4

UNION CARBIDE SOIL SAMPLES

GENERAL CHEMISTRY - NITRITE

HOLDING TIMES

ELAPSED

SAMPLE COLLECTION ANALYSES TIME

I.D. DATE DATE (DAYS)

1 02/24/88 03/10/88 15

2 02/24/88 03/10/88 15

3 ' 02/24/88 03/10/88 15

4 02/25/88 03/10/88 . 14

5 02/25/88 03/10/88 14

6 02/26/88 ·· 03/10/88 13

7 02/26/88 03/10/88 13

8 02/25/88 03/10/88 14

9 02/25/88 03/10/88 14

TP-

TP-

TP-

TP-

TP-

TP-

TP-

TP-

TP-



TABLE 5

UNION CARBIDE SOIL SAMPLES

GENERAL CHEMISTRY - PHENOLS

HOLDING TIMES 4

ELAPSED

SAMPLE COLLECTION ANALYSES TIME·

I.D. DATE , DATE (DAYS)

TP-1 02/24/88 03/09/88 14

TP-2 02/24/88 03/09/88 14

TP-3 02/24/88 03/09/88 14

TP-4 .02/25/88 03/09/88. .13

TP-5 02/25/88 03/09/88 13

TP-6 02/26/88 03/09/88 12

TP-7 02/26/88 03/09/88 12

TP-8 02/25/88 03/09/88 13

TP-9 02/25/88 03/09/88 13.......=............



TABLE 6

UNION CARBIDE SOIL SAMPLES

GENERAL CHEMISTRY - AMMONIA-N

HOLDING TIMES

ELAPSED

SAMPLE COLLECTION ANALYSES TIME

I.D. DATE DATE (DAYS)

TP-1 02/24/88 03/03/88 8

TP-2 02/24/88 03/03/88 8

TP-3 · 02/24/88 03/03/88 8

TP-4 02/2.5/88 03/03/88 7

TP-5 02/25/88 03/03/88 7

TP-6 02/26/88 03/03/88 6

TP-7 02/26/88 03/03/88 6

TP-8 02/25/88 03/03/88 1 7

TP-9 02/25/88 03/03/88 7



LABORATORY REPORT

RESULTS

AES Lab Number > 17642 17643 17644

Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/88

Analytical I Method Quantifimbl
Parameter 1 1 Unit, Number Limit.

:

Ammonia (As N) BQL. BQL BOL mg/1 35( O.01

Total Kjeldahl Nitrogen 0.33 O.14 0 BOL mg/1 351 0.1

Nitrite (As N) BOL BOL BOL mg/1 352 O.01

Total Recoverable Phenols BQI- BOL BCM. mg/1 42C O.001

Sulfate 15 16 BUL mg/1 375 2.0

Total Potassium (K) 1.36 1.83 1 BOL mg/1 76 1.00

Total Iron (Fe) BQL BOL BER- •g/1 73 0.30

Total Zinc (Zn) BQL BQL B{N_ mg/1 79 0.05

Soluble Iron (Fe) BOL BOL BQL mg/1 73 0.30

Soluble Zinc (Zn) BQL BQL BOL mg/1 79 0.05

BOL

4.19

BQL

BUL

15

.26

BQL

BOL

BOL

BOL

1.1

L.2

;.3

b.2

,10

;80

'50

BO

'50

9%44 .>18.01- (41
Margadet L. Skowron Anette Binger
Manager Manager
Wet Chemistry Department Atomic Spectroscopy Department



LABORATORY REPORT

RESULTS

AES Lab Number > 17642 17643 17644

Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/BB
... - : D

Analytical . : i Method Ouantifiable

Parameter ; Units Number Limits

: 1

Chloromethane BQL BQL BOL BOL Ug/1 8240

Vinyl Chloride BQL BQL BQL BOL ug/1
Chl oroetharle BQL BQL BQL BaL ug/1 .
Bromomethane BQL BQL BOL BOL ug/1 .1

2-Chloroethyl Vinyl Ether BQL BOL BOL BOL Ug/1
Ethylber,zene BOIL BQL BOL BOL ug/1
Methylene Chloride Bet- BOL BOL BOL ug/1
Chlorobenzene BOL BOL BOL BOL ug/1
1,1-Dichloroethylene BQL BOL BOL BOL ug/1
1,1-Dichloroethane BOL BOL BQL BIll Ug/1
trans-1,2-Dichloroethylene El(]L BOL BOL BOL ug/1 .1

Chloroform 14 17 17 BOL ug/1
1.2-Dichloroethane BOL BQL BOL BOL Ug/1

..

1,1,1-Trichloroethane BOL BaL BQL BOL Ug/1
..

Carbon Tetrachloride BOL BOL BQL 011 ug/1
11

Bromodichloromethane 8 10 10 BQL ug/1
.1

1,2-Dichloropropane BQL BaL BQL BOL ug/1
..

trans-1,3-Dichloropropane BQL BOL B[}L BOL Ug/1 .I

Trichloroethylene Bill BOL BOL BQL Ug/1
Benzene BOL BOL BOL BOL ug/1 11

cis-1,3-Dichloropropene BQL BaL BQL BOL ug/1

1,1,2-Trichloroethane BOL BOL BQL BOL ug/1 .1

Dibromochloromethane BQL BOL BOL Rot_ Ug/1
.1

Bromoform BOL BOL BOL BOL ug/1 1,

Risan C. Scroe/hi

Manager
r.1.··0 r-5.-M.n "*t



LABORATORY REPORT

RESULTS

AES Lab Number > 17642 17643 17644

Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/Be 1/26/88 1/26/88

t

Analytical 1 1 Method Guantifiable

Parameter 1 1 Unitu Number Limit•

1,1,2,2-Tetrachloroethylene BOL BaL BOL BOL ug/1 8240
1,1,2,2-Tetrachloroethane BQL BOL BQL B{*. ug/1
Toluene BQL BQL BQL BQL Ug/1
Acetone BOL BQL BQL BQL ug/1
Carbon Disulfide BOL BOL BOL BQL Ug/1
2-Butanone -BOL BOL BOL BOL Ug/1
Vinyl Acetate BOL BOL BQL BQL ug/1 -
2-Hexanone B{R- BER. BOL BQL ug/1 ,

4-Methyl-2-Pentanone BOL BQL BOL BQL ug/1
Styrene BOL BQL BOL BOL ug/1
Xylenes (Total) BQL BQL BOL BaL Ug/1
Trichlorofluoromethane BOL BQL BOL BOL ug/1 1.

J-

usan C. ScrGcchi.

Manager

-



LABORATORY REPORT
RESULTS

AES Lab Number > 17642 17643 17644

Customer I.D. > WM-1 WM-3 WM-4 METHOD
GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/88

11
1

Analytical Method Quantifiabli
Parameter Units Number Limit,
-----------------6-----1-------1 1
2-Methylna-phthaline BOL BOL BOL BOL Ug/1 8270
Bis(2-Chloroethyl)Ether BCL BQL BOL BQL ug/1
1,3-Dichlorobenzene BOL BOL BOL BOL ug/1
1.4-Dichlorobenzene BOL BQL BOL BQI- Ug/1
1,2-Dichlorobenzene BQ. BaL BIll BOL ug/1
Bis(2-Chloroisopropyl)Ether SQL BOL BOL BOL ug/1
Hexachloroethane BOL BQL BOL BQL Ug/1
N-Nitrosodi-N-Propylamine BQL BOL BQL BQL ug/1
Nitrobenzene BOL BOL BOL BOL ug/1
Isophorone BQL BQL BOL BOL ug/1
Bis(2-Chloroethoxy}Methane BOL BQL BOL BOL ug/1 11

1,2,4-Trichlorobenzene EDOL BQL BOL BOL ug/1
Naphthalene BQL EtaL BOL BQL ug/1
Hexachlorobutadiene BOL BOL BER- BOL ug/1
Hexachlorocyclopentadiene BOL BOL BQL BQL ug/1
2-Chloronaphthalene BaL BOL BOL BQL ug/1
Dimethylphthalate . BOL BQL BQI- BQL ug/1
Acenaphthylene BOL BQL BOL BOL ug/1
2,6-Dinitrotoluene BOL BOL BOL BOL Ug/1 ..

Acenaphthene BQL BOL BOL BOL ug/1 01

2,4-Dinitrotoluene BQL BOL BQL BOL ug/1
Diethylphthalate BOL BQL BOL BOL ug/1

Busan C. Scra€chi

., ........... .an, . .-. .r



LABORATORY REPORT

RESULTS

AES Lab Number > 17642 17643 17644

Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/88
D . 0
1 ,

Analytical M/thod Quantifiable
Parameter 1 X Units Number Limits

/ 1

Fluorene BQL BIll BOL Bl ug/1
4-Chlorophenylphenylether EtOL Eli]L BOL BOL ug/1
Diphenylamine(N-Nitroso) BOL BOL BOL BOL Ug/1
Benzylalcohol BOL BOL BOL BQL ug/1
4-Chloroaniline BOL BOL BQL BQL ug/1
4-Bromophenylphenylether BOL BOL BQL BQL Ug/1
Hexachlorobenzene BOL BOL BQL BQL ug/1
Phenanthrene BQL BQL BQL BOL ug/1
Anthracene BQL BQL BOL B{1 ug/1
Di-N-Butylphthalate BOL BOL BOL BQL Ug/1
Fluoranthene BUL BOL B{E- BER. ug/1
2-Nitroaniline BOL B{1 BOL BOL ug/1
Pyrene BQL BOL BQL BOL ug/1
Butylbenzylphthalate BOL BOL BOL BQL Ug/1
Benzo(a)Anthracene BOL BOL BQL BQL ug/1
3,3' -Dichlorobenzidine BQL BOL BQL BQL Ug/1
Chrymene BQL BQL BQL BQL Ug/1
Bis(2-Ethylhexyl)Phthalate BQL BQL BaL BOL Ug/1
Di-N_Octylphthalate BOL BOL BOL BUL Ug/1
Benzo(b)Fluoranthene BOL ElQL IN]L BOL Ug/1
Benzo(k)Fluoranthene EtaL BOL BOL BOL ug/1
Benzo(a)Pyrene BQL BOL BOL BOL ug/1
Indeno(1,2,3-C,D)Pyrene BQL BOL BQL BQL Ug/1
Dibenzo(a,h)Anthracene BQL BQI- BOL BOL ug/1
Benzo(g,h,i)Perylene BOL BQL BQL BQL ug/1

8240

441140 k,/1 ,F rJU
./Susan C. Sc Mcchi

Mananer

1 .................



LABORATORY REPORT
RESULTS

AES Lab Number > 17642 17643 17644
Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/88

I

Analytical 5 1 Method QuantifiableParameter : ; Units Number Limits
iPhenol

BOL BQL BOL BQL ug/12-Chlorophenol BOL BQL BOL BOL Ug/12-Nitrophenol BOL BOL BOL BOL Ug/12,4-Dimethylphenol BOL BOL BOL BQL Ug/1p-Chloro---Chesol BQL BOL BaL BQL ug/12,4,6-Trichlorophenol BQL BQL BQL BOL Ug/12,4-Dinitrophenol BQL BOL BOL BC]L Ug/14-Ni trophenol BQL BOL BOL BQL U9/14,6-Dinitro-0-Cresol BOL BOL BOL BaL Ug/1Pentachlorophenol BQL BQL BOL BOL ug/12,4-Dichlorophenol BOL BOL BQL BOL ug/14-Methylphenol BOL BOL BQL BOL ug/1Benzoic Acid
BOL BQL BaL BaL ug/12,4,5-Trichlorophenol BOL BOL BOL BOL ug/13-Nitroaniline
BOL BOL B[R. BaL ug/1Dibenzofuran
BOL BOL BOL BOL Ug/14-Nitroaniline BOL BOL BOL BOL ug/12-Methylphenol BQL BQL BOL BOL ug/1Benzidine
BOL BUL BOL BQL ug/1

8270

dechi
/3-1 08 L, A

dugan C. Scr
Manager

- - _ I --- adi Cuiratwip '1,/ pilen h



LABORATORY REPORT

RESULTS

AES Lab Number > 17642 17643 17644
Customer I.D. > WM-1 WM-3 WM-4 METHOD

GRAB GRAB GRAB BLANK

Date of Sample > 1/26/88 1/26/88 1/26/88
1 1

:

Analytical $ 1 Method QuantifiableParameter : 1 Units Number Limits
::

Furfural BQL BOL BaL BOL •9/1 790 2.00Thiophene BOL BOL BE]L BOL mg/1 7225 2.00

Q

jiusan C. Scrd*chi
Manager

Gas Chromatography Departm•nt
1
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18231 18232 18233 18234

Sample ID - TP-1 TP-2 TP-3 TP-4

GRAB GRAB GRAB GRAB

Analytical Method Quant.
Parameter(s) No. Limits |Sample Date- 2/24/88 2/24/88 2/24/88 2/24/88

--

Total Cyanide (mg/1) 9010/335.3 .0.01 BQL* BQL BQL BQL

--2,6013&0[112.-
Margaret L. Skowron

* Below quantifiable limits. Wet Chemistry Supervisor

1

..a



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - · 18235 18236 18237 18243

Sample ID - TP-5 TP-8 TP-9 TP-6

GRAB GRAB GRAB GRAB

Analytical Method Quant.

Parameter(s) No. Limits |Sample Date- 2/25/88 2/25/88 2/25/88 2/26/88

rotal Cyanide (mg/1) 9010/335.3 0.01 BQL* BQL BQL BQL

...4Gum,011_EdfA\_1
Margaret L. Skowron

* Below quantifiable limits. . Wet Chemistry Supervisor

2



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18244 18630 18631

Sample ID - TP-7 DP-1 & DP-2 &

GRAB DP-12 DP-11

Analytical Method Quant. 1 LAB COMP LAB COMP

parameter(s) No. · Limits |Sample Date- 2/26/88 3/15-16/88 3/15-16/88

Total Cyanide (mg/1) 9010/335.3 0.01 BQL* BQL BQL

-2&&051Eyn ForiDS .
Margaret L. Skowron

* Below quantifiable limits. Wet.Chemistry Supervisor

 ..i----Ill.-

3

.................



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA * A.E.S. Job Code CRF

AES Lab No. - 18632 18633

Sample ID - DP-3 & DP-6 & LAB

DP-B DP-7 BLANK

Analytical Method Quant. LAB COMP LAB COMP

Parameter(s) No. Limits Sample Date- 3/15/88 3/15/88

Total Cyanide (mg/1) 9010/335.3 0.01 * BQL* BQL BQL

_-_11*ocm..Flel_
Margaret L. Skowron

* Below quantifiable limits. Wet Chemistry Supervisor

4



ADVANCED ENVIRONMENTAL SERVICES; INC.

LABORATORY REPORT

Type of. Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18231 18232 18233 18234

Sample ID - TP-1 TP-2 TP-3 TP-4

GRAB GRAB GRAB GRAB

Analytical Method Quant.

Parameter(s) No. Limits |Sample Date- 2/24/88 2/24/88 2/24/88 2/24/88
--------------

Total Antimony (Sb) 7041 2.0 BQL* BQL BQL BQL

Total Arsenic (As) 7060 0.5 2.3 1.4 3.0 2.6

Total Beryllium (Be) 7090 5.0 BQL BQL BQL BQL

Total Cadmium (Cd) 7130 4.0 BQL · BQL BQL BQL

Total Chromium (Cr) 7190 50.0 BQL BQL BQL BQL "

Total Copper (Cu) 7210 20.0 21.0 BQL 24.0 23.0

Total Lead (Pb) 7420 100 BQL: BQL BQL BQL

Total Mercury (Hg) 7471 0.10 BQL. 0.50 BQL BQL

Total Mercury (Hg) 7471 0.10 BQL: BQL BQL BQL

Total Mercury (Hg) 7471 0.10 BQL. 0.50 BQL BQL

Total Nickel (Ni) 7520 30.0 34..0 44.0 36.0 32.0

Total Selenium (Se) 7740 0.5 BQL BQL BQL BQL

Total Silver (Ag) 7760 10.0 · BQL BQL BQL BQL

Total Thallium (Tl) 7840 100 . BQL BQL BQL BQL

Total Zinc (Zn) 7950 5.0 27.0 95.0 90.0 39.0

* Below quantifiable limits. 5
Janette Bingert O
Atomic Spectroscopy Supervisor

-- -I-Il-=.- -Ill=..I .I.-Ill.--

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF
----- ------------0----

(All results are in mg/kg)

AES Lab No. - 18235 18236 18237

Sample ID - TP-5 TP-8 TP-9

------------ GRAB GRAB GRAB

Analytical · Method :Quant. 1
Parameter(s) No. Limits |Sample Date- 2/25/88 2/25/88 2/25/88

Total Antimony (Sb) 7041 2.0 BQL* BQL BQL

Total Arsenic (As) 7060 0.5 2.6 2.8 2.3

Total Beryllium (Be) 7090 5.0 BQL BQL BQL

Total Cadmium (Cd) 7130 4.0 BQL BQL BQL

Total Chromium (Cr) 7190 50.0 BQL . BQL BQL

Total Copper (Cu) 7210 . 20.0 21.0 23.0 21.0

Total Lead (Pb) 7420 100 BQL BQL BQL

Total Mercury (Hg) 7471 0.10 BQL BQL BQL

Total Mercury (Hg) 7471 0.10 BQL BQL BQL

Total Mercury (Hg) 7471 0.10 BQL BQL BQL

Total Nickel (Ni) 7520 30.0 39.0 42.0 48.0

Total Selenium (Se) 7740 0.5 BQL BQL BQL

Total Silver (Ag) 7760 10.0 BQL BQL BQL

Total Thallium (Tl) 7840 100 , BQL BQL BQL

Total Zinc (Zn) 7950 5.0 39.0 76.0 50.0

= P -Pule-iz__24- 1
r, -----Janel,te Bingert

* Below quantifiable limits. Atomic Spectroscopy Supervisor

6
...



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT . .

Type of.Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18631 18632 18633

Sample ID - DP-2 & DP-3 & DP-6 &

-------- DP-11 DP-8 DP-7

lnalytical Method Quant. LAB COMP LAB COMP LAB COMP

?arameter(s) No. Limits Sample Date- 3/15-16/88 3/15/88 3/15/88

rotal Antimony (Sb) 7041 2.0 BQL* BQL BQL

rotal Arsenic (As) 7060 0.5 5.3 2.8 4.4

total Beryllium (Be) 7090 5.0 BQL BQL BQL

rotal Cadmium (Cd) 7130 4.0 BQL BQL BQL

rotal Chromium (Cr) 7190 50.0 67.0 90.0 302

Total Copper (Cu) 7210 20.0 85.0 . 53.0 83.0

rotal Lead (Pb) 7420 100 BQL BQL BQL

rotal Mercury (Hg) 7471 0.10 BQL BQL BQL

rotal Mercury (Hg) 7471 0.10 BQL BQL 0.50

rotal Mercury (Hg) 7471 0.10 BQL BQL BQL

rotal Nickel (Ni) 7520 30.0 35.0 46.0 56.5

rotal selenium (se) 7740 ,0.5 0.6 0.5 0.7

rotal Silver (Ag) 7760 10.0 BQL BQL BQL

rotal Thallium (Tl) 7840 100 BQL BQL BQL

Total Zinc (Zn) 7950 5.0 66.0 · 142 · 136

£4244---
Janie'tte Bingert U

* Below quantifiable limits. 7 Atomic Spectroscopy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18243 18244 18630

Sample ID - TP-6 . TP-7 DP-1 &

GRAB GRAB DP-12

Analytical Method Quant. LAB COMP
parameter(s) No. Limits |Sample Date- 2/26/88 2/26/88 3/15-16/88

Total Antimony (Sb) 7041 2.0 BQL* BQL

Total Arsenic (As) 7060 0.5 3.0 3.0

Total Beryllium (Be) 7090 5.0 BQL BQL

Total Cadmium (Cd) 7130 4.0 BQL BQL

Total Chromium (Cr) 7190 50.0 BQL BQL

Total Copper (Cu) 7210 20.0 24.0 · 22.0

Total Lead (Pb) 7420 100 BQL BQL

Total Mercury (Hg) 7471 0.10 BQL BQL

Total Mercury (Hg) 7471 0.10 BQL BQL

Total Mercury (Hg) 7471 0.10 · BQL. BQL

Total Nickel (Ni) 7520 30.0 31.0 46.0

Total Selenium (Se) 7740 0.5 BQL. BQL.

Total Silver (Ag) 7760 10.0 BQL BQL

Total Thallium (Tl) 7840 100 BQL BQL

Total Zinc (Zn) 7950 5.0 56.0 52.0

lan*te_Bingert
* Below quantifiable limits. · . . Atomic Spectroscopy Supervisor

8



APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter or ppm
Client: CRA A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Cyanide 18243 BQL* BQL BQL None None

Cyanide 18633 BQL BQL BQL None None

Relative Percent Difference =

Range/Average X 100
* Below quantifiable limits.

9



ADVANCED ENVIRONMENTAL SERVICES,.INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units:mg/1 or ppm)

Sample Observed Original Added Percent

Analytical Parameters No. . Type Conc. Conc. Conc. Recovery*

Cyanide 18243 **SPK 0.26 BQL*** 0.25

Cyanide 18633 **SPK 0.24 .BQL 0.25

Cyanide STD 0.11 0.10 ---

104

96

110

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Spiked after distillation.

*** Below quantifiable limits. 10

t,·.k

1 -E d



ADVANCED ENVIRONMENTAL SERVICES,,INC.
PARAMETER TRACEABILITY REPORT

WET CHEMISTRY DEPARTMENT

AES JOB CODE  /40 -

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

3361 3 /9139->37 43,44 41% st , )130

3 -4 4 -3 /5630 -1 3§ 4 li 2-1 9%                                                                  , ·-oa4-4=,As K kAA

11



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION.

Type of Analysis: Duplicate Analysis
Units of Analysis:Milligram/Kilogram·, or ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Antimony (Sb) 18633 BQL* BQL BQL None None

Arsenic (As) 18633 4.3 4.4 4.4 0.1 2

Beryllium (Be) 18633 BQL BQL BQL None None

Cadmium (Cd) 18633 BQL BQL BQL None None

Chromium (Cr) 18633 300 303 302 3 1

Copper (Cu) 18633 83.0 83.0 83.0 None None

Lead (Pb) 18633 BQL BQL BQL None None

Nickel (Ni) 18633 59.0 54.0 56.5 5 9

Selenium (Se) 18633 0.70 0.70 0.70 None. None

Silver (Ag) 18633 BQL BQL BQL None None

Thallium (Tl) 18633 BQL BQL BQL None None

Zinc (Zn) 18633 1.36 1.36 1.36 None None

Relative Percent Difference =

Range/Average X 100

* Below quantifiable limits.
12



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client:. CRA A.E.S. Job Code: CRF

(Units:mg/1 or ppm)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Antimony (Sb) 18633 SPK 0.326 BQL** 0.300

EPA (Sb) std. 581 EPA 0.083 0.086 ---

Arsenic (As) 18633 SPK 0.132 0.044 0.100

EPA (As) std. 386 EPA 0.032 0.030 ---

Beryllium (Be) 18633 SPK 2.00 BQL 2.00

EPA (Be)-std. 386 EPA 1.00 0.98 ---

Cadmium (Cd) 18633 SPK 2.06 BQL 2.00

EPA (Cd) std. 1085 EPA 1.06 1.01 ---

Chromium (Cr) 18633 SPK 12.38 3.02 10.00

EPA (Cr) std. 1085 EPA 4.70 5.06 ---

Copper (Cu) 18633 SPK 5.86 0.83 5.00

EPA (CU) std. 386 EPA 1.02 0.99 ---

Lead (Pb) 18633 SPK 21.74 BQL 20.00

EPA (Pb) std. 1085 EPA 5.42 5.12 ---

Mercury (Hg) 18633 SPK 0.0107 BQL 0.0100

Independent (Hg) std. STD 0.0039 0.0040 ---

Nickel (Ni) 18633 SPK 4.92 0.56 5.00

EPA (Ni) std. 386 EPA 0.94 0.99 ---

Selenium (Se) 18633 SPK 0.100 0.007 0.100

EPA (Se) std. 386 EPA 0.007 0.007 ---

Silver (Ag) 18633 SPK 3.70 BQL 4.00

EPA (Ag) std. 1085 EPA 2.53 2.50 ---

Thallium (Tl) 18633 SPK 20.90 BQL 20.00

Independent (Tl) std. STD 10.42 10.00 ---

Zinc (Zn) 18633 ***SPK 1.60 0.68 - 1.00

EPA (Zn) std. 386 EPA .·.· . 0.46 0.50 ---

109

96
88

107

100

102

103

105

94

93
101

103

109

106

107

98

88

95

93

100

92

101

104

104

92

92

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Below quantifiable limits.

*** Spike on sample dilution factor of two.
if

...

l -1

1



ADVANCED ENVIRONMENTAL SERVICES, INC·.
PARAMETER TRACEABILITY REPORT

e ATOMIC SPECTROSCOPY D#PARTMENT

AES JOB CODE0 e

ANALYST ANALYTICAL METHOD SAMPLE CODE

/ Up 30 - 33

/8 143-44
R a 31-37
jRU 30- 33
1909·3 -44
/9 701-3 7

1%630- 33
'$ 243 -414
/623* - 9 7 i
/5630-33
/9243-44
/ %131 -37
/662 -33
1% 343 -44

/%23/ - 3 7

/ *36 -337
4 243 -01- ¥
/9 23/- 3 7
/ic,30 - 33

I /%211-5-44

/943/-37
/ 3030 -33
/9243-44
191231- 37

10 41

100 C

7140

1-1 0

10- Ic

DATE OF ANALYSIS TIME OF ANALYSIS

4-7-99 1 or) 0

/4 - 1- %% 1 JOD

4 -7- 9-0 13Orb

3-3/-9% 2/00

8-31-SE 3000

9-3/-97 1400
1-31 -57 1700

3 - 3/- 8-y \(0 Or)

1

1.4



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

ATOMIC SPECTROSCOPY DEPARTMENT

AES JOB CODE  7.

ANALYST ANALYTICAL METHOD

7/30

7890

-1940

19 6-0

141 1

SAMPLE CODE

/2630 - 33
/3 443-44

/9 13/-3 1
/96,36 - 13

/6243 - 44
/%131 - 31

/94 30 - 33

/9.043-44
/923/ - 37.
19630- 33
/ 9 &43 0- l.+ 4
1%031 -3-7
1 96 30 -33
/ s a 43 - 4 4-
/9231- 37

DATE OF ANALYSIS TIME OF ANALYSIS

9 - 31 - 92- 1 97) O

3 -3, -sy 2430 0

3- 3/-59 31408

3 -31-95 l<60 

4-la- 2%' 0-700

1
.

15



APPENDIX B

CHAIN OF CUSTODY RECORDS



- SHIPPED TO (Laborato,ry name):CRA Consulting Englneen

CONESTOGA-ROVERS & ASSOCIATES

651 Colby Drive,Waterloo, Ontario Canada N2V 1C2
AES

CHAIN OF CUSTODY PROJECT I,P: PROJECT NAME: l.1 (31 - 12 e {:) UL b / 1 c>
RECORD Q393 boakr nka:4 .ret-I- P,4s

SAMPLER'S SOIATURE O. .tx..0,AA#=.-4 c-

REARKS

SEQ.
hp.

SAMPLE No. DATE nME SAMPLE LOCATOIN

SAMPLE

TYPE

50£

>Cri a

SaL

TPI 0 124'W< Th# P i 1- 1 VOA via {

i f,4 - Al# SSJ

1-p 1 2, -rest Pit z. V OA Jic«
1 * class

. 3

- FP 3 4 Th 4-- P ; 4- 3 V o A U ; at
ki1 Ft · S ' cds-

44... Co

. 71
0 1

.

0 2
, I

'l

---

TOTAL NUMBER OF CONTAINERS 9
ANTIaPATED CHEMICAL HAZARDS:

UnUnaohn
.. .. 9

..

- 31,

RE]JNQUISHED BY?-7 A DATE/TBAE RECEIVED BY: 2+
rn.- ·1-*i.ix..4.8 c- 3.l * ul ' 486 600 /(200 V

REJ,NQUISHED BY: 0+  - / DATE/TIVE RECE]VED BY: ,

..

11 ·.RELNQUISHED BY: DAlE/TUE RECEIVED BY: -

1 . @ (900I I(SIGN)

£ 1>

ADDIWONAL SGNATURE

91EET- REQUIRED 9

METHOD OF SHPUENT: SHIPPED Bn RECSVED FOR LAEpRATORY an
t.-**f-,l.MvE«u.ti·f

4- (31.0 -

CONDITION OF SEAL UPON RECEPT: COOLER OPENED Bn

GENERAL CONDITION OF COOLER: (SOO

-DATE/TIME

-,Luil g..00
DATE/'111AE

1

WHITE - CRA OFFICE COPY
YELLOW - RECE]VING LABQRATORY COPY
PINK - CRA LABORATORY COPY ......
GOLDEN ROD - 94!PPERS

4739

-A G:

6

.



r Ay•,0/,irrn
1 ' DMMONMENTAL SENVICES INC

2186 LIBERTY DRIVE

NIAGARA FALLS, NY 14304
(716) 283-3120

POHAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD Q £F UE.6 - liz_piiu_,ljib,wc_|. 12 Pja
SAMPLER' S

 SIGNATURE 09

1MPLE SEO. DAZE: 01:IME SAMPLE LOCATICN g g SAMPLE TYPE 6 8 ReaRKS
to. Nl

1 -€41,#M 7€961 2, T- j .350 i L- S 2 vo A % r j - 51-h
r .1 .2*Uy -Eger fa i x 33 „

TES 1- p, 1- 3 0 .S O 1 L

1

1

1

1

1

1

1

'IOTAL OCNI'AINERS 

 RELINQUISHED
BY (Sign)

-/BY (S.1.
TIME RECEVED
3:00

U

D*TE

 RELINQUISHED BY (Sign) DATE TIME RECEIVEb' BY (Sign)

m ®

 RELINQUISHED BY (Sign) DATE TIME . RECEIVED BY (Sign)

1®

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

El ®

IREMARKS:
-1.4

-

17

-



CRA Consuning Enginein

CONESTOGA-ROVERS & ASSOCIATES

851 Colby Drive,Waterloo. Ontario Canada NZV 1C2

SHIPPED TO (Caboratory name):

AES

CHAIN OF CUSTODY PROICT No: PROJECT NAME:*Union Carbkit
RECORD QD.93 l,&1trrec\:7 & && "16

SAMPLER'S SIGNATURE -C= G A A1 ry-\ 4 t; t.-

C-0 O
SEQ.
'P. SAMPLE F. DATE nME SAMPLE LOCATOIN

1-? 4- 2/05/. Ter* 6- 4
Tpf 11 1,

TP R '0 h g
¥98 6 4 %

Tpq • 911 It
TP 9 4 91, .

T25 4

1-P 5

SAMPLE W
rrPE

Jer. 1

t.

REMARKS

VoA

I d.sh.rs
V OA

1 91 70"
1 J

VOA

1 f} Sic£
h 'VOA

h t. 4 1 3.1- o las
J

TOTAL NUMBER OF CONTAINERS €
ANTIGPATED CHEMICAL HAZARDS:

(lmle n M J n

REI.INQUISHED E ih_ - DATE,/™E RECEIVED BY: -Ar-- £.,9 £.2

REUNQUISHED BY:

0104)

DATE/TLUE RECOVED BY:

1 0

REI.INQUISHED BY: DATE/™E RECE]VED BY:

1 @ c•00(SIGN)

ADDITIONAL SGNATURE
SHEET REQUIRED

METHOO OF SHPMENT: SHIPPED BYt RECEIVED FOR LABORATORY BY:

CONDITION OF SEAL UPON RECE]PT: COOLER OPENED BY:

GENERAL CONDITION OF COOLER:
(SIOO

DATE/TIME

DATE/TIME
1

WHITE - CRA OFFICE COPY
YELLOW - RECOMNG LABQRATORY COPY
PINK - CRA LABORATORY COPY ' :1 Also
GOLDEM ROD - 91IPPERS - . 6.- 41 1 UU

-fl/-:--/%.1.

U.,L....

2....9-

4

4-

..

18



2186 LIBERTY DRIVE

An\9, JAVO-60
NIAGARA FALLS, NY 14304

BMIONMENTAL SENVICES BC (716) 283-3120

CHAIN OF CUSTODY JOB Co-DE PROJECT WAKE (4 NIC)/4 0 4 A/*08
RECORD 0/4 i> vr•,+ e r' ma i D Beefof:.4.

SAMPLER'S

SIGNATURE

SAMPLE SE]0.
Kl

Tfw

ma
i Z

DAP TIME SAMPLE ISZATION g g SAMPLE TYPE

2-93-4, res·4 F, 9- 4 · 30-r L

U 1/

Tr r
.tT-P ir tl 4

Tf9 - .

714 f' /1

it

171 11

17.5- 1 1 ,

'ICTAL CINrAINERS

- NO. OF

E[

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY ( Si339
[i}.7 -U.be,v·A.£R c- $ MA40-43 0 «A,+1.4'y/. ./&1«0«-

U

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

00 0

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

m ®
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

®

REMARKS:



CRA Consulting Englneen

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive,Waterloo, Ontario Canada N2V 1C2

SHIPPED TO ([Sboratory name):

AEs

CHAIN OF CUSTODY PROJECT No: PROJECT NAME: UCC. -_2*pld:,1 ; C
RECORD 0193 L.jcJAr rv, can (cs.I- p:-ls

bSAMPLER'S SIGNATURE _C_ ik.LA»_../4 0- SAMPLE
REMARKS

TYPE

SEQ. TIME  
Ng. SAMPLE No DATE SAMPLE LOCATOIN

TP 6 ·1'04 /25 -ihl p; p C Sal \ 1 VGA

7-P G 1 J
6 0 1 1 01. r,c

Tpl 1/06/5(R p
-rp 1

-7 It \

I. 1 ., \ I

C4

TOTAL NUMBER OF CONTAINERS +
ANTIGPATED CHEMICAL HAZARDS:

Un len Gan
REUNQUISHED BY: - DATE/TIME

mb 0, ".Ag.£=C.- 1lo,· P I l A3n¢901) C j
REUNQUISHED BY: A . / DATE/TIME[zrl-X)-,n a-7 k oy,frh -%:ze> 3€

#

REUNQUISHED BY: DATE/TIME

all
(SIGN)

RECE]VED BY: A®oin *r h/ly·n pso1
RECEIVED BY:1 J A --

RECE]VED BY:

ADDITIONAL SIGNATURE m
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: -

couu€r (CRA) 0.3 h,.5,<vc,£ 0,
CONDInON OF SEAL UPON RECEIPT:

GENERAL CONDITION OF COOLER:

RECUTED FOR LABORATORY BY: p*TE/nblE
:916\ ':46

COOUR *ENED BY: DATE/TIME

1
(904)

WHITE - CRA OFFICE COPY

YELOW - RECE]VING LABQRATORY COPY
PINK - CRA LABORATORY COPY No 4802
GOLDEN ROD - SHIPPERS



2186 LIBERTY DRIVE148£39*2:ZZ' - NIAGAU FALLS, NY 14304
' DMAONMENTAL SEAVICES •«1 (716) 283-3120

CHAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD QE. F Ned - Eue,Jul-uu /.0 £11.-u..6.u 1-Lt-j- PCL,

SAMPLER'S
SIGNATURE

lai

SAMPLE SZZ}. DAZE TOE SAMPLE LOCATICN g O SAMPLE TYPE o R KE]aRKS
10. =¤

46#07 -1-1-4 + (4-t G XI.AL- < 0 - -5 0 .fy Tkulot-„

J 1 34*. 72 4 5 /43t- 7 .r .1.(.4. 4

TorAL CINTAINERS C./

REL Il [ISHED BY (Sign )

0 : i inma 31,1 ,vips «
RELINQUISHED BY (Sign)

DATE TIME RECEIyED BY (Sif)
&44,J \ d :4-0 ; 4, Axft.-,-1.

DATE TIME REEIVED BY (Sign)

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

REMARKS:

_L.-



CRA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):
AES

CHAIN OF CUSTODY PROJECT N": PROJECT NAME:

RECORD 1193 UCC-- REPUELLC.

SAMPLER'S SIGNATURE -2 & 7- 35.-, E
SAMPLE 8 5 REMARKSTYPE

SEQ. 1
No SAMPLE Ne. DATE TME SAMPLE LOCATOIN

bP- 3/15/•8 9:10 100(0 + ts-sus FILL

AP-2- ,/1 5/5% to =10 2.*S- 5 + 44 5-W FILL

DP-3 3#5/gE IIi 10 60( 5 + 3800 A LL

DP- G 3//5/11 1 =55 709 5 +146 U FILL

De- 9- 3/,5(LE ZMO 6501+18€ PILL

Ap- 8 3/,5/4 22 45' 0 51;44- 41'S- S FILL

300 3 + 5900 Fl U-

1 00 5 + 4 59 U FILL

B P- 1 1 3/u,LES 92 to

Z I voR 1 900-1
2. i UOA, is-06*1
1 1 voA I sto,-f

#-f==:ip*20£6#
L I u04 1 5-00-1

Z I UOAJ / 500-1
1 1 UOA I ED€1-

1

2- 1 104, 1 sasu'J
1 i UOA / 5:to-I

....

UCTE= THE ABOU€ Cd/LL BE LOMPOLT€-6 43 POLLOW.5-

DP-1 AN)6 OP- 11

DP-2. Apt t>F- 11

bF-1 Ad 6 AP- 8

br- A ANA D.P-9-

TOTAL NUMBER OF CONTAINERS

ANTIGPATED CHEMICAL HAZARDS:

REUNQUISHED BY: DATE/TIME RECEIVED BY: A. 7

0177.-1 le ·*"-- #IbxYI )300 (ZFU' 0/Y\1
(SIGN)

REUNQUISHED BY: d\ DATE/TIME RECEIVED BY: (1-4 AdO,uy ·11'1-MONkir-holhrn 4%6/* 1 2 :O0 @'
(SIGN)

V , '

REUNQUISHED BY: DATE/TIME RECEIVED BY:

1 8 (sel)(SIGN)

ADDITIONAL SIGNATURE mSHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECED FOR LABORATORY BY: DATE/TIME

C.tA r,n Kier D.lkrap<,rn- (='1'111(get-6/ 3//6 I J.'e©
CONDITION OF SEAL UPON RECEIPT: COOLER 01 ENED BY: DATE/TIME

GENERAL CONDITION OF COOLER: 1
(SIGN)

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY
GOLDEN ROD - SHIPPERS 4529No

2Z



2186 LIBERTY DRIVE
11twiNNG CD - NIAGARA FALLS, NY 14304

INVIRONMENTAL SENVICES INC (716) 283-3120

HAINOF ·CUSTODY JOB CODE PROJECT NAME

RE-CORD U U iD A) (1/' 6 6 iDE

SAMPLER'S
SIGNATURE

eMPLE SEW.
- L. ta

1

- ZZ
--

m A

< I

DAZE TIME SAMPLE I,CaTICN g g SAMPLE TYPE REMARKS

5/ / s 1 B. op-i X '40 1 L 9- 1-VOA 1-

h P - A i 1 1
DP- 4 Y 1 1
- 1 A-1. 1

STD OU

t

-€- /02-6 \ 2- !
6 B.2-7 . r \ 1

02 -· B X 1 1
19 b/Ack f gil

- 9 -1/4/94 i) 2 - I 0-0. F cL

10 3//4/51 1 6 P &-AN K LOATE 4 1 VGA

N

-. 'crAL CorrAIdns /7
RELI]

SHED BY,14#4n) DATE TIME RECVED BY (Sign)

[-1 )\14 )!41»05(Sn 3/- I \ 4·00 bralutttatud _ 4 /6/92\:70.m - %/, · I
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

- L

[-1

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

El 1 0
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

El _
REMARKS:

1



ABVANCED
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GROUNDWATER MONITORING PROGRAM
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job'Code CRF

AES Lab No. - 18231 18232 18233

Sample ID - TP-1 TP-2 TP-3

GRAB GRAB GRAB

Analytical Method. Quant.

Parameter(s) No. Limits |Sample Date- 2/24/88 2/24/88 2/24/88

Ammonia (As N) (mg/1)* 350.1 0.01 0.07 0.04 0.04

Total Kjeldahl Nitrogen(mg/1) 351.2 0.1 · BQL** BQL BQL

Nitrite (mg/1)* 353.2 0.01 0.07 0.02 0.04

Total Rec. Phenols (mg/1) 420.2 0.005 0.060 BQL 0.008

Diethyl Sulfate (As S04)* 375.2 2.0 74 94 17

* In 20% solution.

** Below quantifiable limits.

16480 *566031
MargarWt L. Skowron
Wet Chemistry Supervisor

V



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of.Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18234 18235 18236

Sample ID - TP-4 TP-5 TP-8

GRAB GRAB GRAB

Analytical Method Quant.

Parameter(s) No. Limits |Sample Date- 2/25/88 2/25/88 2/25/88

Ammonia (As N) (mg/1)* 350.1 0.01 0.06 0.02 0.02

Total Kjeldahl Nitrogen(mg/1) 351.2 0.1 0.1 BQL** 0.1

Nitrite (mg/1)* 353.2 0.01 0.15 0.10 0.05

Total Rec. Phenols (mg/1) 420.2 0.005 0.010 0.006 BQL

Diethyl Sulfate (As S04)* 375.2 2.0 15 14 67

* In 20% solution.

** Below quantifiable limits.
Margaret L. Skowron
wet Chemistry Supervisor



-«I ¢49 - I

PMEL ' y.42 -·44"3 1.9©/ 7-2·- -- ,!........
,- J/, ,

ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client:·CRA . A.E.S. Job Code CRF

AES Lab No. - 18237 18243 18244

Sample ID - TP-9 TP-6 TP-7

GRAB SOIL SOIL

Analytical Method Quant. 
Parameter(s). No. Limits Sample Date- 2/25/88 2/26/88 2/26/88

Ammonia (As N) (mg/1)* 350.1 o.or 0.08 0.22 0.04

Total Kjeldahl Nitrogen(mg/1) 351.2 0.1 0.1 0.1 0.1

Nitrite (mg/1)* 353.2 0.01 0.06 0.02 · 0.04

Total Rec. Phenols (mg/1) 420.2 0.005 . 0.008 0.006 0.006

Diethyl Sulfate (As SO )* 375.2 2.0 12 12 20
4

31/1. + 1 . 14
lf, ·:, 9*3<Crk

* In 20% solution. Margarft L. Skowron
Wet Chemistry Supervisor

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter or ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Sulfate 18232 94 93 . 94 1 1.1

Total Kjeldahl Nitrogen 18244 0.1 0.1 0.1 None None

Ammonia 18244 0.04 0.05 0.04 0.01 25

Total Recoverable Phenols 18244 0.006 0.006 0.006 None None

Nitrite 18244 0.05 0.04 0.04 0.01 25

Relative Percent Difference =

Range/Average X 100

..Z; -



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job. Code: CRF

(Units:mg/1 or ppm)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Sulfate 18232 SPK 160 94

Sulfate 384-2 EPA 7.4 7.2

Total Kjeldahl Nitrogen 18244 SPK 3.0 0.1

Total Kjeldahl Nitrogen 486-2 EPA 5.0 5.0

Ammonia 18244 SPK 0.62 0.04

Ammonia 9916 . EPA . 9.0 0 8.0
Total Recoverable Phenols 18244 SPK 0.220 0.006

Total Recoverable Phenols 694 STD 0.121 0.150

Nitrite . 18244 SPK . 0.28 0.04

72

---

---

---

0.50

---

0.200

---

0.25

92

103

97

100

116

112

107

81

96

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)

...1-. .



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

WET CHEMISTRY DEPARTMENT

AES JOB CODE CRF

ANALYST . ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

# .40 f.-O.......                                                                                                                                                                                                                                                                                                                                                                                                     . 192337/32'130437 Al 19/8€ loop,

12*9149

»JJ{le,nt/nAn 351.1 1 9 231 -7 / R 237 il i I ge 1 6 00
1%143, 1 ¥.549

,

-6 Q,min' rr LA .3 57'). 1 ,£4       . 1 130

.a>¥41/CA,I·1
4/1(3-2 /9231'737 /9 ]43··749 i 3 /9/ge<

3 53.2 1 423\-133./..1 3.9 4 . 1 300
.-SAU rAAni C,- , , i

.....



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18231 18232 18233

Sample ID - TP-1 TP-2 TP-3

Analytical Method Quant.

parameter(s) No. Limits ISample Date- 2/24/88 2/24/88 2/24/88

Chloromethane 8240 1600 BQL* BQL BQL

Vinyl Chloride " 1600 BQL BQL BQL

Chloroethane " 1600 BQL BQL BQL

Bromomethane " 1600 BQL BQL BQL

2-Chloroethyl Vinyl Ether " 1600 BQL BQL · BQL

Ethylbenzene . 800 . BQL BQL BQL

Methylene Chloride 800 BQL BQL BQL

Chlorobenzene " 800 BQL . BQL BQL

1,1-Dichloroethylene " 800 BQL BQL BQL

1,1-Dichloroethane " 800 BQL BQL BQL

trans-1,2-Dichloroethylene " 800 BQL BQL BQL

Chloroform " 800 BQL BQL BQL

1,2-Dichloroethane " 800 - BQL BQL BQL

1,1,1-Trichloroethane " 800 BQL BQL BQL
Carbon Tetrachloride 0 . 800 BQL BQL BQL

Bromodichloromethane 800 BQL BQL BQL

1,2-Dichloropropane " 800 BQL BQL BQL

trans-1,3-Dichloropropene " 800 BQL BQL BQL

Trichloroethylene " 800 BQL BQL BQL

Benzene " 800 1,000 2,000 BQL

cis-1,3-Dichloropropene 800 BQL BQL BQL

1,1,2-Trichloroethane . 800 BQL BQL BQL

Dibromochloromethane " 800 BQL BQL BQL

Bromoform " 800 BOL BQL BQL

P

san C. Scrod€hi
* Below quantifiable limits. , Gas Chromatggraphy Supervisor

.11

11 1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234· 18235 18236

Sample ID - TP-4 TP-5 TP-8

Analytical Method Quant.

parameter(s) No. Limits Sample Date- 2/25/88 2/25/88 2/25/88

Chloromethane .* 8240 1600 . · BQL* BQL BQL

Vinyl Chloride " 1600 BQL BQL BQL

Chloroethane " 1600 BQL BQL BQL

Bromomethane " · 1600 BQL BQL BQL

2-Chloroethyl Vinyl Ether " 1600 BQL BQL BQL

Ethylbenzene " 800 BQL BQL BQL

Methylene Chloride . 800 BQL BQL BQL

Chlorobenzene " 800 BQL BQL BQL

1,1-Dichloroethylene " 800 BQL BQL BQL

1,1-Dichloroethane " 800 BQL BQL BQL

trans-1,2-Dichloroethylene " 800 BQL BQL BQL

Chloroform " 800 BQL BQL BQL

1,2-Dichloroethane " 800 BQL BQL BQL

1,1,1-Trichloroethane " 800 BQL BQL BQL

Carbon Tetrachloride 800 BQL BQL BQL

Bromodichloromethane " 800 BQL BQL BQL

1,2-Dichloropropane " 800 ·  BQL BQL BQL

trans-1,3-Dichloropropene · " 800 BQL BQL BQL

Trichloroethylene " 800 BQL BQL BQL

Benzene " 800 53,000 800 880

cis-1,3-Dichloropropene - 800 BQL BQL BQL

1,1,2-Trichloroethane " 800 BQL BQL BQL

Dibromochloromethane " 800 BQL BQL BQL

Bromoform . 800 BQL BQL BQL

__42_010.--
Susan C. Scrocchi

* Below quantifiable limits. Gas Chromatdgraphy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237 18243

Sample ID - TP-9 TP-6

Analytical Method Quant.

parameter(s) No. Limits Sample Date- 2/25/88 2/26/88

Chloromethane 8240 1600 BQL* BQL

Vinyl Chloride 1600 BQL BQL

Chloroethane " 1600 BQL BQL

Bromomethane " 1600 BQL · BQL

2-Chloroethyl Vinyl Ether " 1600 BQL BQL

Ethylbenzene " 800 BQL BQL

Methylene Chloride . 800 BQL BQL

Chlorobenzene 0 800 BQL · BQL

1,1-Dichloroethylene . 800 BQL BQL

1,1-Dichloroethane " 800 BQL BQL

trans-1,2-Dichloroethylene " 800 BQL BQL

Chloroform " 800 BQL BQL

1,2-Dichloroethane . 800 BQL BQL

1,1,1-Trichloroethane " 800 BQL · BQL

Carbon Tetrachloride " 800 BQL : BQL

Bromodichloromethane " 800 BQL BQL

1,2-Dichloropropane . 800 BQL BQL

trans-1,3-Dichloropropene " 800 BQL BQL

Trichloroethylene . 800 BQL BQL

Benzene " 800 1,300 2,100

cis-1,3-Dichloropropene " 800 BQL · BQL

1,1,2-Trichloroethane " 800 BQL BQL

Dibromochloromethane " 800 BQL BQL
Bromoform " 800 BQL BQL

V
duaa-u

*Susan C. Scrocchi'

* Below quantifiable limits. , Gas Chromatography Supervisor
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7· METHOD *

-------------------------------------------- BLANK

Analytical Method Quant.
Parameter(s) , No. Limits Sample Date- 2/26/88·
--

--

Chloromethane 8240 1600. BQL** <10

Vinyl Chloride " 1600 BQL <10
Chloroethane · " 1600 BQL <10
Bromomethane " 1600 BQL <10

2-Chloroethyl Vinyl Ether " 1600 BQL <10

Ethylbenzene " 800 BQL <5.0
Methylene Chloride " 800 BQL <5.0
Chlorobenzene ' 800 BQL <5.0

1,1-Dichloroethylene 800 BQL <5.0
1,1-Dichloroethane 800 BQL <5.0

trans-1,2-Dichloroethylene 0 800 BQL . <5.0
Chloroform 800 BQL <5.0
1,2-Dichloroethane " 800 BQL <5.0
1,1,1-Trichloroethane " 800 BQL <5.0
Carbon Tetrachloride . 0 800 BQL <5.0
Bromodichloromethane " 800 BQL <5.0

1,2-Dichloropropane " 800 BQL <5.0
trans-1,3-Dichloropropene " 800 BQL <5.0
Trichloroethylene 800 BQL <5.0
Benzene " 800 BQL <5.0
cis-1,3-Dichloropropene 800 BQL <5.0
1,1,2-Trichloroethane . 800 BQL <5.0
Dibromochloromethane 800 BQL <5.0
Bromoform " 800 BQL <5.0

1

i

_ 4(62£_ 1 Otte-L_
* Unit of measure are ug/1, ppb. -Susan C. Scroc
* Below quantifiable limits.  , Gas Chromatagraphy Supervisor
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E: S. Job Code CRF

AES Lab No.- 18231 18232 18233

Sample ID - TP-1 TP-2 TP-3

Analytical Method Quant.

Parameter(s) No. Limits ISample Date- 2/24/88 2/24/88 2/24/88

Fluorene . 8240 660 BQL* BQL BQL

4-Chlorophenylphenylether " 660 BQL BQL BQL

Diphenylamine(N-Nitroso) " 660 BQL BQL BQL

Benzyl Alcohol " 660 BQL BQL BQL

4-Chloroaniline " 660 BQL BQL BQL

4-Bromophenylphenylether " 660 BQL BQL BQL

Hexachlorobenzene " 660 BQL BQL BQL
Phenanthrene " 660 BQL BQL BQL

An th ra ce ne . 660 BQL BQL BQL

Di-N-Butylphthalate 0 660 BQL BQL BQL

Fluoranthene " 660 BQL 1,300 BQL

2-Nitroaniline . 660 BQL BQL BQL

Pyrene " 660 BQL 1,300 BQL

Butylbenzylphthalate " 660 BQL BQL BQL

Benzo(a)Anthracene " 660 BQL BQL BQL

3,3'-Dichlorobenzidine " 1980 BQL BQL BQL

660 BQL BQL BQLChrysene
BQL BQL BQLBis(2-Ethylhexyl)Phthalate " 660

Di-N-Octylphthalate " 660 BQL BQL BQL

Benzo(b)Fluoranthene " 660 BQL 2,500 BQL

Benzo(k)Fluoranthene 0 660 BQL BQL BQL

Benzo(a)Pyrene " 660 BQL BQL BQL

Indeno(1,2,3-C,D)Pyrene 0 660 BQL BQL BQL

Dibenzo(a,h)Anthracene " 660 BQL BQL BQL

Benzo(g,h,i)Perylene " 660 BQL BQL BQL
A

_=du_--*4cl·1___
Susan C. Sctocchi

* Below quantifiable limits. Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234 18235 18236

Sample ID - TP-4 TP-5 TP-8

Analytical Method Quant.

parameter(s) No. Limits Sample Date- 2/25/88 2/25/88 2/25/88

Fluorene 8240 660 BQL* BQL BQL

4-Chlorophenylphenylether 660 BQL BQL BQL

Diphenylamine(N-Nitroso) " 660 BQL BQL BQL

Benzyl Alcohol " 660 BQL BQL BQL

4-Chloroaniline " 660 BQL BQL BQL

4-Bromophenylphenylether - 660 BQL BQL BQL

Hexachlorobenzene " 660 BQL BQL BQL

Phenanthrene " 660 BQL BQL BQL

Anthracene " 660 BQL BQL BQL

Di-N-Butylphthalate " 660 BQL BQL BQL

Fluoranthene " 660 BQL BQL BQL

2-Nitroaniline . " 660 BQL BQL BQL

pyrene " 660 BQL BQL BQL

Butylbenzylphthalate " 660 BQL BQL BQL

Benzo(a)Anthracene . " 660 BQL BQL BQL

3,31-Dichlorobenzidine ·" 1980 BQL . BQL BQL

Chrysene " 660 BQL BQL BQL

Bis(2-Ethylhexyl)Phthalate " 660 BQL BQL BQL

Di-N-Octylphthalate . 660 BQL BQL BQL

Benzo(b)Fluoranthene 0 660 BQL BQL BQL

Benzo(k)Fluoranthene " 660 BQL BQL BQL

Benzo(a)Pyrene 660 BQL BQL BQL

Indeno(1,2,3-C,D)Pyrene .. 660 BQL BQL BQL

Dibenzo(a,h)Anthracene " 660 BQL BQL BQL

Benzo( g,h,i)Perylene " 660 :13QL BQL BQL

(1

=_yumCCM--0-
Slisan C. Scrocch.if

* Below quantifiable limits. Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237 18243

Sample ID - TP-9 . TP-6

Analytical · Method Quant. 1
Parameter(s) NO. Limits ISample Date- 2/25/88 2/26/88

Fluorene 8240 660 BQL* BQL

4-Chlorophenylphenylether " 660 BQL BQL

Diphenylamine(N-Nitroso) " 660 BQL BQL

Benzyl Alcohol . " 660 BOL BQL
4-Chloroaniline " 660 BQL BQL

4-Bromophenylphenylether . 660 BQL BQL

Hexachlorobenzene " 660 BQL BQL

Phenanthrene " 660 BQL BQL

Anthracene " 660 BQL BQL

Di-N-Butylphthalate " 660 BQL BQL
Fluoranthene " 660 BQL , BQL

2-Nitroaniline " 660 BQL BQL

Pyrene " 660 . BQL BQL

Butylbenzylphthalate " 660 BQL BQL

Benzo(a)Anthracene " 660 BQL BQL

3,3'-Dichlorobenzidine " 1980 BQL BQL

Chrysene " 660 BQL BQL

Bis(2-Ethylhexyl)Phthalate " 660 BQL BQL

Di-N-Octylphthalate " 660 BQL . BQL

Benzo(b)Fluoranthene " 660 BQL BQL

Benzo(k)Fluoranthene " 660 BQL BQL

Benzo(a)Pyrene .. 660 BQL BQL

Indeno(1,2,3-C,D)Pyrene " 660 BQL BQL

Dibenzo(a,h)Anthracene " 660 BQL BQL

Benzo( g,h,i)Perylene " 660 BQL BQL

* Below quantifiable limits.

L»Le_c=_--
-Susan C. Scrocchi

Gas Chromatography Supervisor
...
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7 METHOD *

BLANK

Analytical Method Quant.
Parameter(s) No. Limits Sample Date- 2/26/88

Fluorene 8240 660

4-Chlorophenylphenylether 0 660
Diphenylamine(N-Nitroso) 0 660
Benzyl Alcohol " 660
4-Chloroaniline " 660

4-Bromophenylphenylether " 660
Hexachlorobenzene 0 660

Phenanthrene " 660

Anthracene " 660

Di-N-Butylphthalate " 660
Fluoranthene " 660

2-Nitroaniline " 660

Pyrene ·" 660

Butylbenzylphthalate " 660
Benzo(a)Anthracene " 660
3,3'-Dichlorobenzidine " 1980
Chrysene · . 660

Bis(2-Ethylhexyl)Phthalate ... 660

Di-N-Octylphthalate - 660
Benzo(b)Fluoranthene 660

Benzo(k)Fluoranthene " 660
Benzo(a)Pyrene " 660
Indeno(1,2,3-C,D)Pyrene .," 660
Dibenzo(a,h)Anthracene " 660
Benzo(g,h,i)Perylene . * 660

n

BQL** <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL: . <10

BQL· <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <30

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL <10

BQL. <10

BQL , <10

BQL <10

---------------*(114€L._
* Units of measure are pg/1, ppb. dsan c. scroceffi

Below quantifiable limits.· ' Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18231 18232 18233

Sample ID - TP-1 TP-2 - TP-3

Analytical Method Quant.

Parameter(s) No. Limits ISample Date- 2/24/88 2/24/88 2/24/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL* BQL BQL

1,1,2,2-Tetrachloroethane " 800 BQL BQL BQL

Toluene " 800 BQL BQL BQL

Acetone " 8000 BQL · BQL · BQL

Carbon Disulfide " 800 BQL BQL BQL
2-Butanone 8000 BQL BQL BQL

Vinyl Acetate 800 BQL BQL BQL

2-Hexanone " 8000 BQL BQL BQL

4-Methyl-2-Pentanone " 8000 BQL BQL BQL

Styrene ·" 800 BQL BQL BQL

Xylenes (Total) " 800 BQL BQL BQL

Trichlorofluoromethane " 800 BQL BQL BQL

/3

W (' 1 A
i \1 1 •AA L,· bj /JU UJ-\JU'%u

usan c. Scrocchi

Beloqu.fiae ls.     as mara Suvi   



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234 · 18235 18236

Sample ID - TP-4 TP-5 TP-8

Analytical Method Quant.
Parameter(s) No. Limits Sample Date- 2/25/88 2/25/88 2/25/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL* BQL BQL
1,1,2,2-Tetrachloroethane " 800 BQL BQL BQL
Toluene " 800 BQL BQL BQL
Acetone " 8000 BQL BQL BQL
Carbon Disulfide " · 800 BQL BQL BQL

2-Butanone . . " 8000 BQL BQL BQL

Vinyl Acetate " 800 BQL BQL BQL
2-Hexanone " 8000 BQL BQL BQL
4-Methyl-2-Pentanone " 8000 BQL· BQL BQL

Styrene 800 BQL , BQL BQL

Xylenes (Total) 0 800 BQL BQL BQL

Trichlorofluoromethane " 800 BQL BQL BQL

/6/40© U j
fsan c. Scrocchf

* Below quantifiable limits. '  Gas Chromatography

4.400 24
Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237. 18243

Sample ID - TP-9 TP-6

Analytical Method Quant.

Parameter(s) No. Limits ISample Date- 2/25/88 2/26/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL* BQL

1,1,2,2-Tetrachloroethane 800 BQL BQL

Toluene " 800 BQL BQL

Acetone· · " 8000 BQL BQL
Carbon Disulfide " 800 · BQL BQL

2-Butanone " 8000 BQL . BQL

Vinyl Acetate " 800 BQL BQL

2-Hexanone " 8000 BQL · BQL

4-Methyl-2-Pentanone " 8000 BQL . BQL

Styrene " 800 BQL BQL

Xylenes (Total) " 800 BQL * BQL

Trichlorofluoromethane " 800 BQL BQL

0

721&©ALL
-Susan C. Scrocc

* Below quantifiable limits. Gas Chromatdgraphy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7 METHOD *

BLANK

Analytical Method Quant.
Parameter(s) No. Limits ISample Date- 2/26/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL** <5.0

1,1,2,2-Tetrachloroethane " 800 BQL <5.0

Toluene " 800 BQL <5.0
Acetone 8000 BQL <50
Carbon Disulfide " 800 BQL <5.0
2-Butanone 8000 BQL <50

Vinyl Acetate 800 BQL <5.0

2-Hexanone " 8000 BQL <50

4-Methyl-2-Pentanone " 8000 BQL <50

Styrene " 800 BQL <5.0

Xylenes .(Total) . 800 BQL <5.0
Trichlorofluoromethane 800 BQL <5.0

* Units of measure are pg/1, ppb.
* Below quantifiable limits. .

Susan C. Scrocchi

Gas Chromatopraphy Supervisor
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, Ppb
Client: CRA A.E.S. Job Code:CRF

sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Chloromethane 18231 <1600 <1600 <1600 None None

Vinyl Chloride 18231 <1600 <1600 <1600 None None

Chloroethane 18231 <1600 <1600 <1600 None None

Bromomethane 18231 <1600 <1600 <1600 · None None

2-Chloroethyl Vinyl Ether 18231 <1600 <1600 <1600 None None

Ethylbenzene 18231 <800 <800 <800 None  None

Methylene Chloride 18231 <800 <800 <800 None None

Chlorobenzene 18231 <800 <800 <800 None None

1,1-Dichloroethylene 18231 <800 <800 <800 None None

1,1-Dichloroethane 18231 <800 <800 <800 None None

trans-1,2-Dichloroethylene 18231 <800 <800 <800 None None

Chloroform 18231 <800 <800 <800 None None

1,2-Dichloroethane 18231 <800 <800 . <800 None None

1,1,1-Trichloroethane 18231 <800 <800 <800 None None

Carbon Tetrachloride 18231 <800 <800 <800 None None

Bromodichloromethane 18231 <800 <800 . <800 None None

1,2-Dichloropropane 18231 <800 <800 <800 None None

trans-1,3-Dichloropropene 18231 <800 <800 <800 None None

Trichloroethylene 18231 <800 <800 <800 None None

Benzene 18231 1,000 930 965 70 7

cis-1,3-Dichloropropene 18231 <800 <800 <800 None None

1,1,2-Trichloroethane 18231 <800 <800 <800 None None

Dibromochloromethane 18231 <800 <800 : <800 None None

Bromoform 18231 <800 <800 . <800 None None

Relative Percent Difference =

Range/Average X 100

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, Ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

1,1,2,2-Tetrachloroethylene 18231 <800 <800 . <800 None None

1,1,2,2-Tetrachloroethane 18231 <800 <800 . <800 None None

Toluene · 18231 <800 <800 <800 None None

Acetone 18231 <8000 <8000 <8000 None None

Carbon Disulfide 18231 <800 <800 <800 None None

2-Butanone 18231 <8000 <8000 <8000 None  None

Vinyl Acetate 18231 <800 <800 <800 None None

2-Hexanone 18231 <8000 <8000 <8000 None None

4-Methyl-2-Pentanone 18231 <8000 <8000 · <8000 None None

Styrene 18231 <800 <800 <800 None None

xylenes (Total) 18231 <800 <800 <800 None None

Trichlorofluoromethane 18231 <800 <800 . <800 None None

Relative Percent Difference =

Range/Average X 100

4



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: pg /1 or ppb)*

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery**

Toluene 0 18243 SPK 38 : <5.0 - 36 106
Ethylbenzene 18243 SPK 25 <5.0 31 81
0-Xylene 18243 SPK 43 <5.0, 36 119
Chloroform EPA 208 : --- 150 139
Carbon Tetrachloride EPA 44 --- 56 79
1,1,1-Trichloroethane EPA 13 --- 19 68
1,2-Dichloroethane EPA 38 --- 31 123
Dichlorobromomethane E PA 9.7 --- 15 65
Bromoform EPA 26 --- 39 67
1,2-Dichloroethane 18233 Surrogate 10 --- 10 100
Toluene d 18236 Surrogate 10 --- 10 1008
Toluene d · 18244 Surrogate 7.0 : --- 10 70

8

** % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
* Spike was performed on the sample extract.

1 i
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18231 . 18232 18233

Sample ID - TP-1 TP-2 TP-3

Analytical Method Quant.

parameter(s) No. Limits Sample Date- 2/24/88 · 2/24/88 2/24/88

2-Methylnaphthalene 8270 - 660 BQL* BQL BQL

Bis(2-Chloroethyl)Ether " 660 BQL BQL BQL

1,3-Dichlorobenzene " 660 BQL BQL BQL

1,4-Dichlorobenzene " 660 BQL BQL BQL

1,2-Dichlorobenzene " 660 BQL BQL BQL

Bis(2-Chloroisopropyl)
Ether • 660 BQL BQL BQL

Hexachloroethane " 660 BQL BQL BQL

N-Nitrosodi-N-Propylamine " 660 BQL BQL BQL

Nitrobenzene · " 660 BQL BQL BQL

Isophorone · " 660 . BQL BQL BQL

Bis(2-Chloroethoxy)Methane " 660 BQ L. BQL BQL

1,2,4-Trichlorobenzene 660·  BQL BQL BQL

Naphthalene " 660 BQL BQL BQL

Hexachlorobutadiene " 660 BQL BQL . BQL

Hexachlorocylopentadiene 660 BQL BQL BQL

2-Chloronaphthalene 660 BQL BQL BQL

Dimethylphthalate " . 660 BQL BQL BQL

Acenaphthylene·· . " 660 . BQL · BQL BQL

2,6-Dinitrotoluene ·" 660 BOL BQL BQL

Acenaphthene " 660 BQL BQL BQL

2,4-Dinitrotoluene " 660 BQL BQL BQL

Diethylphthalate 0 660 BQL BQL BQL

r1

* Below quantifiable limits.

Susan C..Scrocchi

Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234 18235 18236

Sample ID - TP- 4 TP-5 TP-8

\nalytical Method Quant. 1
?arameter(s) No. Limits ISample Date- 2/25/88 2/25/88 2/25/88

2-Methylnaphthalene 8270 660 BQL* . BQL BQL

3is(2-Chloroethyl)Ether " 660 BQL · BQL BQL

L,3-Dichlorobenzene " 660 BQL BQL BQL

1,4-Dichlorobenzene " 660 BQL BQL BQL

1,2-Dichlorobenzene " 660 BQL BQL *BQL

dis(2-Chloroisopropyl)
Ether " 660 BQL BQL BQL

lexachloroethane " 660 BQL BQL BQL

1-Nitrosodi-N-Propylamine " 660 BQL BQL BQL

litrobenzene " 660 BQL BQL BQL

Isophorone " 660 BQL BQL BQL

Bis(2-Chloroethoxy)Methane " 660 BQL . BQL BQL

1,2,4-Trichlorobenzene " 660 BQL BQL BQL

Naphthalene " 660 BQL BQL BQL

Hexachlorobutadiene · " · 660 BQL BQL BQL

Hexachlorocylopentadiene " 660 · BQL BQL BQL

2-Chloronaphthalene 0 660 BQL BQL BQL

Dimethylphthalate · " 660 BQL · BQL BQL

Acenaphthylene " 660 BQL BQL BQL

2,6-Dinitrotoluene " 660 BQL BQL BQL

Acenaphthene 660 BQL BQL BQL

2,4-Dinitrotoluene " 660 BQL BQL BQL

Diethylphthalate 0 660 BQL . BQL BQL

A

0

3.(16.0164_ --
Susan C. Scrocchi

Below quantifiable limits. Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237 18243

Sample ID - TP-9 TP-6

inalytical Method Quant.

'arameter(s) No. Limits Sample Date- 2/25/88 2/26/88

2-Methylnaphthalene 8270 660 BQL* BQL

jis(2-Chloroethyl)Ether " 660 BQL BQL

L,3-Dichlorobenzene " 660 BQL BQL

L,4-Dichlorobenzene " 660 BQL BQL

1,2-Dichlorobenzene " 660 BQL BQL

3is(2-Chloroisopropyl)
Ether • 660 BQL BQL

rexachloroethane " 660 BQL BQL

1-Nitrosodi-N-Propylamine " 660 BQL BQL

litrobenzene " 660 BQL BQL

[sophorone " 660 BQL BQL

jis(2-Chloroethoxy)Methane " 660 BQL BQL

l,2,4-Trichlorobenzene " 660 BQL BQL

laphthalene . " 660 . BQL BQL

lexachlorobutadiene " 660 · BQL BQL

lexachlorocylopentadiene " 660 BQL BQL

2-Chloronaphthalene 660 BQL BQL

Dimethylphthalate " 660 BQL BQL

Acenaphthylene " 660 BQL BQL

2,6-Dinitrotoluene " 660 BQL BQL

Acenaphthene " 660 . BQL BQL

2,4-Dinitrotoluene " 660 BQL , BQL

Diethylphthalate " 660 BQL BQL

4-11
-).22312-1
Susan C. Scrpcc-Ki

Below quantifiable limits. Gas Chromatography Supervisor

i
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7 METHOD *

BLANK

Analytical Method Quant.
Parameter(s) No. Limits ISample Date- 2/26/88
--

--

2-Methylnaphthalene 8270 660 BQL** <10

Bis(2-Chloroethyl)Ether " 660 BQL <10

1,3-Dichlorobenzene " 660 BQL <10

1,4-Dichlorobenzene " 660 BQL <10

1,2-Dichlorobenzene " 660 BQL <10

Bis(2-Chloroisopropyl)
Ether • 660 BQL . <10

Hexachloroethane . 660 BQL <10

N-Nitrosodi-N-Propylamine 0 660 BQL , <10

Nitrobenzene " 660 BQL <10,
Isophorone " 660 BQL <10

Bis(2-Chloroethoxy)Methane . 660 BQL <10

1,2,4-Trichlorobenzene " 660 BQL <10

Naphthalene " 660 BQL <10

Hexachlorobutadiene " 660 BQL <10

Hexachlorocylopentadiene " 660 BQL <10
2-Chloronaphthalene " 660 BQL <10

Dimethylphthalate " 660 BQL <10

Acenaphthylene " 660 BQL <10
2,6-Dinitrotoluene " 660 BQL <10
Acenaphthene 0 660 BQL <10
2,4-Dinitrotoluene " 660 BQL <10

Diethylphthalate " 660 BQL <10

0 -

* Units of measure are pg/1, ppb. i -Susan C. Scrocctil
** Below quantifiable limits. Gas Chromatography Supervisor_

... I'll ... -

---



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18231 18232 18233

Sample ID - TP-1 TP-2 TP-3

Analytical Method Quant. 1
Parameter(s) No. Limits ISample Date- 2/24/88 2/24/88 2/24/88

Phenol 8720 660 BQL* BQL BQL

2-Chlorophenol 0 660 BQL , BQL BQL

2-Nitrophenol . 660 BQL BQL BQL

2,4-Dimethylphenol " 660 BQL BQL BQL

p-Chloro-m-Chesol ,. 660 BQL BQL BQL

2,4,6-Trichlorophenol 0 660 BQL BQL BQL

2,4-Dinitrophenol " 1320 BQL BQL BQL

4-Nitrophenol " 1320 BQL · BQL BQL

4,6-Dinitro-O-Cresol " 1320 BQL BQL BQL

Pentachlorophenol " 1320 BQL BQL BQL

2,4-Dichlorophenol " 660 BQL BQL BQL

4-Methylphenol " 660 BQL BQL BQL

Benzoic Acid " 1320 BQL BQL BQL

2,4,5-Trichlorophenol 660 BQL BQL BQL

3-Nitroaniline " . 660 BQL BQL BQL

Dibenzofuran " 660 BQL BQL BQL

4-Nitroaniline " 660 . BQL BQL BQL

2-Methylphenol " 660 BQL . BQL BQL

Benzidine " 3300 BQL BQL BQL

 1 . A

th£.cle=__
-susan C. Scrocchi

, Gas Chromatpgraphy Supervisor* Below quantifiable limits.

-...



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234 18235 18236

Sample ID - TP-4 TP-5 TP-8

nalytical Method Quant. 1
)arameter(s) No. Limits |Sample Date- 2/25/88 2/25/88 2/25/88

'henol 8720 660 BQL* BQL BQL

1-Chlorophenol " 660 BQL BQL BQL

2-Nitrophenol - 660 BQL BQL BQL

2,4-Dimethylphenol 660 BQL BQL .BQL

,-Chloro-m-Chesol " 660 BQL BQL BQL

2,4,6-Trichlorophenol " 660 BQL BQL BQL

2,4-Dinitrophenol " 1320 BQL BQL BQL

1-Nitrophenol " 1320 BQL BQL BQL

1,6-Dinitro-0-Cresol " 1320 BQL BQL BQL

?entachlorophenol " 1320 BQL BQL BQL

2,4-Dichlorophenol " 660 BQL . BQL BQL

1-Methylphenol " 660 BQL BQL BQL

3enzoic Acid " 1320 BQL BQL BQL

2,4,5-Trichlorophenol " 660 BQL BQL BQL

3-Nitroaniline " 660 BQL . BQL BQL

Dibenzofuran . 660 ' BQL BQL BQL

4-Nitroaniline " 660 BQL BQL BQL

2-Methylphenol " 660 BQL BQL BQL

Benzidine " 3300 BQL : BQL BQL

F

41140«-
·Susan C. Scrocchi

* Below quantifiable limits. Gas Chromato-graphy Supervisor

--



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237 18243

Sample ID - TP-9 TP-6

Analytical Method Quant.

Parameter(s) No. Limits ISample Date- 2/25/88 2/26/88

Phenol 8720 660 BQL* BQL

2-Chlorophenol " 660 BQL BQL

2-Nitrophenol " 660 : BQL BQL

2,4-Dimethylphenol " 660 BQL BQL

p-Chloro-m-Chesol " 660 BQL BQL

2,4, 6-Trichlorophenol " 660 BQL BQL

2,4-Dinitrophenol " 1320 BQL BQL

4-Nitrophenol " 1320 BQL BQL

4,6-Dinitro-O-Cresol " 1320 BQL BQL

Pentachlorophenol · " 1320 BQL · BQL

2,4-Dichlorophenol " 660 BQL BQL

4-Methylphenol 0 660 BQL BQL

Benzoic Acid " 1320 BQL . BQL

2,4,5-Trichlorophenol " 660 BQL BQL

3-Nitroaniline " 660 BQL BQL

Dibenzofuran " 660 BQL BQL

4-Nitroaniline 660 BQL BQL

2-Methylphenol " 660 BQL : BQL

Benzidine " 3300 BQL BQL

0 · A
l/

_Lk____/721/cl_..
Susan C. Scrocchi

Gas Chromatography Supervisor

0

* Below quantifiable limits.



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7 METHOD*

BLANK

Analytical Method Quant.
Parameter(s) No. Limits Sample Date- 2/26/88

Phenol 8720 660 BQL** <10

2-Chlorophenol " 660 BQL <10

2-Nitrophenol " 660 BQL: <10

2,4-Dimethylphenol 660 BQL. <10

p-Chloro-m-Chesol 0 660 BQL <10

2,4,6-Trichlorophenol " 660 BQL <10

2,4-Dinitrophenol " 1320 BQL <20

4-Nitrophenol " 1320 BQL <20
4,6-Dinitro-O-Cresol 1320 BQL. <20

Pentachlorophenol " 1320 BQL <20

2,4-Dichlorophenol 660 BQL <10
4-Methylphenol ' " 660 BQL <10
Benzoic Acid " 1320 BQL <20

2,4,5-Trichlorophenol 660 BQL <10
3-Nitroaniline 660 . BQL <10
Dibenzofuran " . 660 BQL <10
4-Nitroaniline 660 BQL <10

2-Methylphenol 660 BQL <10
Benzidine 3300 · BQL <50

f L C.)
_laCCL-___

* Units of measure are pg/1, ppb. ' -Susan c. serocdfA
 Be qui f 1·e .t..... asrorgr Si„il - -3



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

2-Methylnaphthalene 18231 <660 <660 <660 None None

Bis(2-Chloroethyl)Ether 18231 <660 <660 <660 None None

1,3-Dichlorobenzene 18231 <660 <660 <660 None None

1,4-Dichlorobenzene 18231 <660 <660 <660 None · None

1,2-Dichlorobenzene 18231 <660 <660 <660 None None

Bis(2-Chloroisopropyl)Ether 18231 <660 <660 <660 None None

Hexachloroethane 18231 <660 <660 <660 None None

N-Nitrosodi-N-Propylamine 18231 <660 <660 <660 None None

Nitrobenzene 18231 <660 <660 <660 None None

Isophorone 18231 <660 <660 <660 None None

Bis(2-Chloroethoxy)Methane 18231 <660 <660 <660 None None

1,2,4-Trichlorobenzene 18231 <660 <660 . <660 None None

Naphthalene 18231 <660 <660 · <660 None None

Hexachlorobutadiene 18231 <660 <660 <660 None None

Hexachlorocylopentadiene 18231 <660 <660 <660 None None

2-Chloronaphthalene 18231 <660 <660 <660 None None

Dimethylphthalate 18231 <660 <660 <660 None None

Acenaphthylene 18231 <660 <660 <660 None None

2,6-Dinitrotoluene 18231 <660 . <660 <660 None None

Acenaphthene 18231 <660 <660 <660 None None

2,4-Dinitrotoluene 18231 <660 <660 <660 None None

Diethylphthalate 18231 <660 <660. <660 None None

Fluorene 18231 <660 <660 <660 None None

4-Chlorophenylphenylether 18231 <660 <660 <660 None None

Relative Percent Difference =

Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION.

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, ppb
Client: CRA A.E.S. Job.Code:CRF

Sample Original Duplicate Average . Rel. % '

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Diphenylamine(N-Nitroso) 18231 <660 <660 <660 None · None

Benzyl Alcohol 18231 <660 <660 <660 None None

4-Chloroaniline 18231 <660 <660 <660 None None

4-Bromophenylphenylether 18231 <660 <660 <660 None None

Hexachlorobenzene 18231 <660 <660 <660 None None

Phenanthrene 18231 <660 <660 <660 None None

Anthracene 18231 <660 <660 <660 None None

Di-n-Butylphthalate 18231 <660 <660 <660 None None

Fluoranthene 18231 <660 <660 <660 None None

2-Nitroaniline 18231 <660 <660 <660 None None

Pyrene 18231 <660 <660 <660 None None

Butylbenzylphthalate 18231 <660 <660 <660 None None

Benzo(a)Anthracene 18231 <660 <660 : <660 None None

3,3'-Dichlorobenzidine 18231 <1980 <1980 <1980 None None

Chrysene 18231 <660 <660 ,<660 None None

Bis(2-Ethylhexyl)Phthalate 18231 <660 <660 <660 None None

Di-N-Octylphthalate .18231 <660 <660 <660 None None

Benzo(b)Fluoranthene 18231 <660 <660 <660 None None

Benzo(k)Fluoranthene 18231 <660 <660 <660 None None

Benzo(a)Pyrene 18231 <660 <660 <660 None None

Indeno(1,2, 3-c,d) Pyrene 18231 <660 <660 <660 None None

Debenzo(a,h)Anthracene 18231 <660 <660 . <660 None None

Benzo(g,h,i)Perylene 18231 <660 <660 <660 None None

Relative Percent Difference =

Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

?henol 18231 <660 <660 <660 None None

2-Chlorophenol 18231 · <660 <660 <660 None None

2-Nitrophenol 18231 <660 <660 <660 None None

2,4-Dimethyphenol 18231 <660 <660 <660 None None

)-Chloro-M-Cresol 18231 <660 <660 <660 None None

2,4,6-Trichlorophenol 18231 <660 <660 <660 None - None

2,4-Dinitrophenol 18231 <1320 <1320 <1320 None None

1-Nitrophenol 18231 <1320 <1320 <1320 None None

4,6-Dinitro-0-Cresol 18231 <1320 <1320 <1320 None None

Jentachlorophenol 18231 <1320 <1320 <1320 None None

2,4-Dichlorophenol 18231 <660 <660 <660 None None

4-Methylphenol 18231 <660 <660 .<660 None None

Benzoic Acid 18231 <1320 <1320 <1320 None None

2,4, 5-Trichlorophenol 18231 <660 <660 <660 None None

3-Nitroaniline 18231 <660 <660 <660 None None

Dibenzofuran 18231 <660 <660 <660 None None

4-Nitroaniline 18231 <660 <660 <660 None None

2-Methylphenol 18231 <660 <660 <660 None None

Benzidene 18231 <3300 <3300 <3300 None None

Relative Percent Difference =

Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: ug/1 or ppb)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Dimethylphthalate 18231 SPK 883 <660 . 1000 88

Diethylphthalate 18231 SPK 1220 <660 1100 111

Di-n-Butylphthalate 18231 · SPK 1280 <660 1250 103

Butlybenzylphthalate 18231 SPK 1330 <660 1200 111

Bis(2-ethylhexyl)phthalate 18231 SPK 1600 <660 130 123
Di-n-octylphthalate 18231 SPK 1880 <660 1890 99
Phenol 18231 SPK 460 <660 300 153
2-Chlorophenol 18231 SPK 171 <660 164 104
4-Chloro-3-Methylphenol 18231 SPK 297 <660 400 75
2,4-Dichlorophenol 18231 SPK 173 <660 200 87
2,4,6-Trichlorophenol 18231 SPK 187 <660 250 75

Pentachlorophenol 18231 SPK 126 <660 200 63
2-Nitrophenol 18231 SPK 344 <660 400 86
4-Nitrophenol 18231 SPK 410 <660 300 137

2,4-Dimethylphenol 18231 SPK 121 <660 250 49
Acenaphthylene 18231 EPA 726 --- 1000 73
Benzo(a)pyrene 18231 . EPA 724 --- 1000 72
Benzo(b)fluoranthene 18231 EPA 681 --- 1000 68
Benzo(g,h,i)perylene 18231 EPA 695 --- 1000 70

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18231 18233

Sample ID - TP-1 TP-3

18232

TP-2

2/24/88

BQL

BQL

Analytical Method Quant. 1
Parameter(s) No. Limits Sample Date- 2/24/88 2/24/88

Thiophene 722J 10.0 BQL*. BQL

Furfural · 790 10.0 BQL BQL

* Below quantifiable limits. '

---_Vi,12014-
Susan C. Scrocchi

Gas Chromatography Supervisor
... .

-

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18234 18235 18236

Sample ID - TP-4 TP-5 TP-8

Analytical Method Quant.

Parameter(s) No. Limits Sample Date- 2/25/88 2/25/88 2/25/88

Thiophene 722J 10.0 BQL* BQL BQL

Furfural 790 10.0 BQL BQL BQL

1 L le-
1 1

Susan c. Scrocchr

* Below quantifiable limits. '  Gas Chromatography

·4*ccit--

Supervisor

.....

...1

........

...J 1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18237

Sample ID - TP-9

Analytical Method Quant. 1
parameter(s) No. Limits ISample Date- 2/25/88

Thiophene 722J 10.0 BQL*

Furfural 790 10.0 BQL

t'111141

18243

TP-6

2/26/88

BQL

BQL

1-3.laULL_1224>upill,(,Bed---
Susan c. scroccKi

* Below quantifiable limits. . 'Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18244

Sample ID - TP-7. METHOD

- BLANK

Analytical Method Quant.

Parameter(s) No. Li mi ts ISample Date- 2/26/88

Thiophene 722J 10.0 BQL* <2.00**

Furfural 790 10.0 BQL <2.00**

0 ·· 3
/1 rnup.K..-Lati---

* Below quantifiable limits. 8'Gan c. scrocchf
** Units of measure are mg/1,ppm ' Gas Chromatography Supervisor
................

1 1 1 1 1 1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Milligrams/Kilogram, ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Thiophene 18244 <10.0 <10.0 <10.0 None None

Furfural · 18244 <10.0 <10.0 I <10.0 None None

Relative Percent Difference =

Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES,'INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: mg/kg or ppm)

Sample Observed original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Furfural · ' 18244 SPK 13.4

Furfural (mg/1) EPA 52

Thiophene 18244 SPK 39.1

Thiophene (mg/1) EPA 50

<10.0 12.6 106

--- 50 104

<10.0 38.1 103

--- 50 100

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)

..................



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF EXTRACTION

t 9240
r 1%231-37,43,44 3/d Ff

1270 /9231-37, 43. 44 49/418<



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT :

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

122 3- 1 5123/-i3-143144 Cs//4)ky ,7/5 -2400Ok\-

4, +-0-fyl CL

790

V Ngo

6 49-- -3'170

1 223/,33,36 3 / % Eff 2100 - 2230

/f.2,32,3439,37,43 ' 3/9 /st 1 545 - 2200
£44 '

*31,!878,94 3 //6/ 28 9·30 ·-A?.ob

ItRH '331.3.413'.W 3/19&9 4 /6:06 -,34:00

9340 \%&&3531 .36 8 )9 M 9.,0 - 16.0

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18231 18232 18233

Sample ID - TP-1 TP-2 TP-3

SOIL SOIL SOIL

Analytical Method Quant. GRAB GRAB . GRAB

Parameter(s) No. Limits Sample Date- 2/24/88 2/24/88 2/24/88

Total Potassium (K) 7610 100 1 - -98 1,241

Total Iron (Fe) 7380 30 16 50 19,500
Total Zinc (Zn) 7950 5 91 39

,570 1,7

,600 16,8
95

Jahette Bingerl
Atomic-· Spectroscopy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18234 18235 18236

Sample ID - TP-4 TP-5 TP-8

SOIL. SOIL  SOIL

Analytical Method Quant. GRAB GRAB GRAB

Parameter(s) No. Limits Sample Date- 2/25/88 2/25/88 2/25/88

Total Potassium (K) 7610 100 1,708 1,204 1,613

Total Iron (Fe) 7380 30 20,700 17,250 19,750

Total Zinc (Zn) 7950 5 49 39 76

94Janette Bingert

Atomic Spectroscopy Supervisor

. 1j



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All.results are in mg/kg)

AES Lab No. - 18237 18243 18244

Sample ID - TP- 9 TP-6 TP-7

SOIL : SOIL SOIL

Analytical Method Quant. | ' GRAB. GRAB GRAB

Parameterfs) . No. Limits |Sample Date- 2/25/88 2/26/88 2/26/88

Total Potassium (K) 7610 100 2,552 1,943 2,270

Total Iron (Fe) 7380 30 21,700 : 24,600 22,300

Total Zinc (Zn) 7950 , 5 50. 55 50

Janette Bingert v

Atomic Spectroscopy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Milligrams/Kilogram
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Potassium (K) 18237 2,548 : 2,554 2,551 6 0.2

Iron (Fe) 18237 21,750 21,600 21,700 150 1

Zinc (Zn) 18237 49 50 50 1 2

Relative Percent Difference =

Range/Average X 100

i

i



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: mg/1, or ppm)

Sample Observed Original Added Percent
Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Potassium (K) 18237 **SPK 32.20 12.76 20.00 97
Independent (K) std. STD 10.48 10.00 105
Iron (Fe) 18237 ***SPK 9.20 4.34 5.00 97
EPA (Fe) std. 386 EPA 1.06 0.99 --- °107
Zinc (Zn) 18237 SPK 1.44 : 0.50 1.00 .94
Independent (Zn) std. . STD 0.49 0.50 --- 98

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Spike on sample dilution factor of two.

*** Spike on sample dilution factor'of fifty.



ADVANCED ENVIRONMENTAL SERVICES, INC.

PARAMETER TRACEABILITY REPORT

ATOMIC SPECTROSCOPY DEPARTMENT

AES JOB CODE (1 g P

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

1 3 96

79.Sn

/8A43-49

/84.3,-37
l?043-44

1%131 --37

1*6243 - 441
/ 9.2 3/-31

9-39-99 1-700

12)0

2 - 21 - 9-8 . / 908

--



APPENDIX A

CHAIN OF CUSTODY RECORDS

i



\ADVANcm 2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304

a ENVIRONMENTAL SERVICES INC (716) 283-3120

)HAIN OF CUSTODY JOB CODE PROJECT NAME a NZON C 400*02

RECORD CAP vr-,Aternia £ D 8.2064.'09.

SAMPLER'S
SIGNATURE

.MPLE 20.

10. Nl

TFA

.t#

m 0.
KI

DATE TIME SAMPLE I,OCATICN 5  SAMPLE TYPE REMARKS

3-95-6# Ter, er %4 . JOIL

l I

1-e a.

- - NO. OF
tf

t/

l I

tf
1 1

1

701'AL CCNTATNFRS

ELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

lfIL· · 1.>uu,tvca c-
U

919.5-144.'43 0 49-A<.4-vO. ·/-,-
ELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

LB 0
ELINQUISHED BY (Sign) DATE TIME . RECEIVED BY (Sign)

lEI 0

ELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

21 0
EMARKS:

,



CRA Conoulling Englnous

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive,Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CHAIN OF CUSTODY PROJECT NP: PROJECT NAME: Union Carb'£:t- L
RECORD QJ93 Ukkr'trai,1 /3< 61(9 4,-,5 '

SAMPLER'S SIGNATURE

SEQ.
Ng SAMPLE Ne.

_C= G k /'A NU C t- SAMPLE

TYPE

DATE nME SAMPLE LOCATOIN

8 5 REMARKS

TP+ Test ji· 4 €cri I VOA

Tpl» I 1 - .ars1, 1, I. It

17 8 4 '0 4 2 1, 1 VOA
rp 8 1, 6 h K , 01  1/1 i 

/ 3,

1-p*9 ' " · 0, " 9 t. 1 . VOA · · ··
Tp 9 1, 9 , 1 (4 5\ C.SS1, h

TP5 . 5 1 --voA4 11

1-2 5 k b b b 1 1 <4-5 ass.

TOTAL NUMBER OF CONTAINERS €
ANT]aPATED CHEMICAL HAZARDS:

(lm |C- n 61-,1 4
REUNQUISHED BY: A A DATE/TIME RECE]VED BY: -

1 ,

- ...5...4 .1 6/.R (900
REUNQUISHED BY:

(SIGN)

DATE/nME RECEIVED BY:

1 .CD (904)

REUNQUISHED .BY:

(SIGN)

DATE/TIME RECEIVED BY:

@ (ge')
ADDITIONAL SIGNATURE
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:

(SIGN)

CONDInON OF SEAL UPON RECEIPT: COOLER OPENED BY:

GENERAL CONDITION OF COOLER:
(SIGN)

DATE/TIME

1

DATE/TIME

1

WHITE - CRA OFACE COPY
YELLOW - RECBVING LABORATORY COPY
PINK - CRA LABORATORY COPY ' -- rl: A70Q
GOLDEN ROD - SHIPPERS - .... 4 / UU

.-



AnaNCED . 2186 LIBERTY DRIVE

NIAGARA FALLS, NY 14304
 / ENVIRONMENTAL SERVICES INC (716) 283-3120

]HAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD e £ F U (Le- flf=U.ulddbuix·£i.p - 21-9/24

SAMPLER'S

SIGNATURE
lai

BPLE

NO.
DA:rE TIME SAMPLE I.OCATICN g g SAMPLE TYPE O 't REMARKS

Z¤

=4.41%4 -769>1 F, 7- j X 3 0 1 L 3 4 Vo AE. , j -irt-1
2- 264 ks -EEUr ATA X 3,, ''

.SO; L

i
1

i

ICI'AL CCWTATNFRS 9

OLINQUISHED BY ( Si0) - D*TE TIME RECEIVED BY (Sign)

1.£1 -·--81 *>PAAW€« 441430 D - / 1 L.*....4.t9

(2) Fl.t AA? 1"7,Uwl» -
1. m.

V

CLINQUISHED BY (Sign) DATE TIME RECEIVEM BY (Sign)

LEI· 0
ZINQUISHED BY (Sign) DATE TIME . RECEIVED BY (Sign)

El I
CLINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

LEI ®
CMARKS:

.. -



CRA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CHAIN OF CUSTODY PROJECT IP: PROJECT NAME: UCC - Qeoub/,2

RECORD 0393 Wak r Ma : 1 Teit
.

SAMPLER'S SIGNATURE ..fL_ ·13(.·OP.r C- SAMPLE
-1 j TYPE

SEQ.
No SAMPLE No DATE nME SAMPLE LOCATOIN

E
8 % REMARKS

TP 1 0/24/W Pcl P i k I Sol 2 VOA 4 10 1

i | fut . 3'aSS
TPZ 7£:6+ Ptl 2- Sm a V OA J IC«

1 I p* O lass
J

-

79 3 4 1 <5- P; 4- 3 S<£ 0 V OA \/ 1 91

1 F+- Sl cxs:s-

TOTAL NUMBER OF CONTAINERS 9
ANTIGPATED CHEMICAL' HAZARDS:

Unknouj A
/' I

REUNQUISHED BY;,

RELINQUISHED BY:

0

DATE/TIME RECE]VED BY: U-

*4*2\ 1 48 6 (991) i

, / DATE/TIME RECE]VED BY:

(9041)(SIGN)

REUNQUISHED BY:

.

DATE/TIME RECOVED BY:

(D (904)

ADDITIONAL SIGNATURE m
SHEET REQUIRED , g

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FpR LARATORY BY:

(9043i---4-cy l Ji irtib 1. fr t - .

CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY:

GENERAL CONDITION OF COOLER:
(SIGN)

IDATE/TIME·
2'.\ 6. 00

DATE/TIME

1

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY 4739GOLDEN ROD - SHIPPERS 1 - ./

L

.....



2186 LIBERTY DRIVE-AntrANcen NIAGARA FALLS, NY 14304
/ ENVIRONMENTAL SERVICES INC (716) 283-3120

CHAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD 0- G t))(1 - EuoUJ.24-/ |2Ltt_u;,uil.JFU-.+- PuL
J

SAMPLER'S

SIGNATURE
14

SAMPLE SEQ.
Nl

m O. -4

DATE TIME SAMPLE IDCATICN .O SAMPLE TYPE o  REBARKS
0 0

Z¤

714+ A-t 6 4 4-8-1 4- 7 J>l-UA...5,A /7 0
90 [96€ 3- 2.>U- Pot- 1 2 ,¢111 Lk ''

1

-

1

1

TOTAL COn'AINERS q

RELINQUISHED BY (Sign)

ED BY ( Still)13 4¥4 lf,1..(Xylps « CL 3 41 6-141*.4.4*DL*.0-C.-C

DATE TIME RECEI

RELINQUISHED BY (Sign) DATE TIME REkEIVED BY (Sign)

RELINQUISHED BY (Sign) DATE TIME . RECEIVED BY (Sign)

Lr le
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

REMARKS:

1



CRA Conaul:Ing Engliof•
SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES AEs
651 Colby Drive, Waterloo. Ontario Canada N2V 1C2

CHAIN OF CUSTODY PROJECT No: PROJECT NAME: ucc.- 12€-pu1 ; c
RECORD Q293 ©clirrn can Tcst P:45

SAMPLER'S SIGNATURE _. LALAV« a- SAMPLE

SEQ.
TYPE b g REMARKS

AP SAMPLE No DATE nME SAMPLE LOCATOIN

TPG 5-1 16 1* 1254 Pif- C Scll i VOA

TP (r 1. C k 1 1 6 . r)(SS
1 -i

1-Pl 11 36 MR 11
-17 1 b

7 H

'· 1

TOTAL NUMBER OF CONTAINERS L

ANTIaPATED CHEMICAL HAZARDS:

Un|chaun
RELINQUISHED BY: fl A . DATE/TIME

(SIGN) c j
RELINQUISHED BY: A .0130,nar)11,>n» «25%

(SIGN)

RELINQUISHED BY: DATE/TIME

(SIGN) 1

ADDITIONAL SIGNATURE DSHEET REQUIRED

RECE]VED BY: A · rn i

0 0 4™In / Mxly¥1 psch
(9GN)

RECENED BY:A-..1 4J--- 0
(SVU.zc,9 1-'PJ,elt«K
¥ 6/ (gGN)

RECEIVED BY:

@
(S@GN)

METHOD OF SHIPMENT: SHIPPED BY: Ret FOR LABORATORY BY: *TE/Tlb(E
COot Itt (CRA) 0.3 11(»ps on c /14\ a Vt

CONDITION OF SEAL UPON RECEIPT: - COOLER Vt'ENED BY: DATE/TIME

GENERAL CONDITION OF COOLER: 1

il./.') 1

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY . NE 4802
GOLDEN ROD - SHIPPERS

--
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3

------------ DP-12 DP-11 DP-8

Analytical Method Quant. 1 LAB COMP LAB COMP LAB COMP

Parameter(s) No. Limits Sample Date- 3/15-16/88 3/15-16/99 3/15/88

Ammonia (As N) (mg/1) 350.1 0.01 0.42 0.08 0.52

Nitrite (As N) (mg/1) 353.2 0.01 0.25 0.15 0.24

Total Kjeldahl Nitrogen(mg/1) 351.2 0.1 0.6 0.3 3.2

Total Rec. Phenols (mg/1) 420.2 0.005 BQL* 0.006 0.006

Diethyl Sulfate (As SO4)** 375.2 2.0 25 22 24

All analysis run on 20% solution of sample. 221:4&*_eL._4-*'t€
* Below quantifiable limits. · Margarett L. Skowron

** Presumptive test. Wet Chemistry Supervisor

-

IT

1

1.-

1 1 1 1 1 1 1

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18633

Sample ID - DP-6 LAB BLANK

DP-7

Analytical Method Quant. LAB COMP

9arameter(s) No. Limits Sample Date- 3/15/88

\mmonia (As N) (mg/1) 350.1 0.01 2.2 BQL*

litrite (As N) (mg/1) 353.2 0.01 0.06 BQL

rotal Kjeldahl Nitrogen(mg/1) 351.2 0.1 3.2 BQL

rotal Rec. Phenols (mg/1) 420.2 0.005 BQL BQL

)iethyl Sulfate (As S04)** 375.2 2.0 60 BQL

212eed_22&,266*#-'
* Below quantifiable limits. Margarat L. Skowron
** Presumptive test. Wet Chemistry Supervisor

2

-



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3
--------------- DP-12 DP-11 DP-8

inalytical Method Quant. LAB COMP LAB COMP LAB COMP
?arameter(s) No. Limits Sample Date- 3/15-16/88 3/15-16/88 3/15-16/88

Purfural Supelco 790 10 BQL* BQL BQL
Chiophene Supelco 722J 10 BQL . BQL BQL

9 .
A I;

4-LIJ- » 4,;pco.L
3

Susan C. Scrocchi

 Below quantifiable limits. ' Gas Chromatography Supervisor

1 1 1 1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ORGANICS

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633

Sample ID - DP-6 METHOD

-------------------------- DP-7 BLANK*

inalytical Method Quant. LAB COMP

)arameter (s) No. Limits Sample Date- 3/15-16/88 .

urfural Supelco 790 10

Phiophene Supelco 722J 10

BQL**

BQL :

<1.0

<1.0

* Units of measure are: mg/1,ppm .·- Susan C. Scrocchi
'* Below quantifiable limits, ' Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3

0----0-------------- DP-12 DP-11 DP-8

Analytical Method Quant. LAB COMP LAB COMP LAB COMP

Parameter(s) No. Limits ISample Date- 3/15-16/88: 3/15-16/88 3/15/88

Chloromethane 8240 1600 BQL* BQL BQL
Vinyl Chloride . " 1600 BQL BQL BQL
Chloroethane " 1600 BQL BQL BQL
Bromomethane · " 1600 BQL BQL BQL
2-Chloroethyl Vinyl Ether " 1600 · BQL BQL BQL
Ethylbenzene " 800 BQL BQL BQL
lethylene Chloride " 800 BQL BQL BQL
Chlorobenzene " 800 BQL BQL BQL
1,1-Dichloroethylene " 800 BQL BQL BQL
1,1-Dichloroethane 800 BQL . BQL BQL
trans-1,2-Dichloroethylene " 800 BQL BQL BQL
Chloroform " 800 BQL BQL BQL
1,2-Dichloroethane 800 BQL BQL BQL
1,1,1-Trichloroethane 800 BQL BQL BQL
Carbon Tetrachloride " 800 BQL BQL BQL
Bromod·ichloromethane " 800 BQL BQL BQL
1,2-Dichloropropane " 800 BQL BQL BQL
trans-1,3-Dichloropropene " 800 BQL . BQL BQL
Trichloroethylene 800 BQL BQL BQL

.

Benzene " 800 BQL BQL BQL
cis-1,3-Dichloropropene " 800 BQL BQL BQL
1,1,2-Trichloroethane " 800 BQL BQL BQL
Dibromochloromethane  800 BQL BQL BQL
Bromoform " 800 · BQL BQL BQL

..DI

5 Susan C. Sctodchi
* Below quantifiable limits. Gas Chromatographv Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633 18634

Sample ID - DP-6 FIELD LAB

------------------------- DP-7 . BLANK BLANK

inalytical Method Quant. LAB COMP

'arameter (s) No. Limits Sample Date- 3/15/88 3/14/88

:hloromethane 8240 1600 BQL* · BQL BQL
linyl Chloride 1600 BQL BQL BQL
:hloroethane " 1600 BQL BQL BQL
3romomethane . " 1600 BQL BQL BQL
2-Chloroethyl Vinyl Ether 1600 BQL BQL BQL
Sthylbenzene " 800 BQL BQL BQL
lethylene Chloride " 800 BQL BQL BQL
:hlorobenzene 800 BQL BQL BQL

5,1-Dichloroethylene 800 BQL BQL BQL
l,1-Dichloroethane . " 800 BQL BQL BQL
:rans-1,2-Dichloroethylene " 800 BQL BQL BQL
:hloroform " 800 BOL BQL BQL
L,2-Dichloroethane 800 BQL BQL BQL
L,1,1-Trichloroethane · 800 BQL BQL BQL
:arbon Tetrachloride 800 BQL BQL BQL

.

3romodichloromethane " 800 BQL BQL BQL
:,2-Dichloropropane " 800 BQL BQL BQL
:rans-1,3-Dichloropropene . 800 BQL BQL BQL

Crichloroethylene " 800 · BQL BQL BQL
lenzene " 800 BQL BQL BQL
:is-1,3-Dichloropropene " 800 BQL BQL BQL
l,1,2-Trichloroethane " 800 BQL BQL BQL
)ibromochloromethane " . 800 BQL · BQL BOL
3romoform 800 · . BQL BQL BQL

,

1Susan- c. Scrod'6hi
' Below quantifiable limits. ' · 6 Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3
-- DP-12 DP-11 DP-8

Analytical Method Quant. LAB COMP LAB COMP LAB COMP
Parameter(s) No. Limits Sample Date- 3/15-16/88 3/15-16/88 3/15/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL* BQL BQL
1,1,2,2-Tetrachloroethane " 800 BQL · BQL BQL
Toluene " 800 BQL : .BQL BQL
Acetone " 8000 BQL 190,000 53,000 6-
Carbon Disulfide " 800 BQL BQL BQL
2-Butanone " 8000 BQL BQL BQL
Vinyl Acetate " 800 BQL BQL BQL
2-Hexanone " 8000 BQL BQL BQL
4-Methyl-2-Pentanone " 8000 . BQL BQL BQL
Styrene " 800 BQL BQL BQL
Xylenes (Total) " 800 BQL BQL BQL
Trichlorofluoromethane . 800 BQL BQL BQL

-,1 .

__ _- rearl-_Le=41 1-_ =41-____
Susan c. Scrodbhi

* Below quantifiable limits. · . 7 Gas Chromatdgraphy Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633 18634

Sample ID - DP-6 FIELD LAB

------ DP-7 BLANK BLANK

Analytical Method Quant. LAB COMP

Parameter(s) No. Limits Sample Date- 3/15/88 3/14/88

1,1,2,2-Tetrachloroethylene 8240 800 BQL*. BQL BQL
1,1,2,2-Tetrachloroethane " 800 BQL ; BQL BQL
roluene . 800 BQL BQL BQL
Acetone ." 8000 BQL BQL 'BQL
Carbon Disulfide " 800 BQL BQL BQL
2-Butanone " 8000 BQL BQL BQL
Vinyl Acetate " 800 BQL BQL BQL
2-Hexanone " 8000 BQL BQL BQL
4-Methyl-2-Pentanone " 8000 BQL BQL BQL
Styrene " 800 BQL BQL BQL
Xylenes (Total) " 800 BQL BQL BQL
rrichlorofluoromethane 0 800 BQL BQL BQL

I n' C. Sc·rocUh i

¥ Below quantifiable limits.
SUSE

8 Gas Chromat*rapky Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3

- ------ DP-12 DP-11 DP-8

\nalytical Method Quant. 1 LAB COMP L*B COMP LAB COMP

?arameter(s) No. Limits ISample Date- 3/15-16/88 3/15-16/88 3/15/88

2-Methylnaphthalene 8270 660 11,000 3,600 3,300
3is(2-Chloroethyl)Ether 660 BQL* BQL BQL
L,3-Dichlorobenzene 0 660 BQL BQL BQL
L,4-Dichlorobenzene ' 660 BQL BQL BQL
L,2-Dichlorobenzene 660 BQL BQL BQL

.

3is(2-Chloroisopropyl)
St her 660 BQL · BQL BQL

.

lexachloroethane " 660 BQL BQL BQL

1-Nitrosodi-N-Propylamine ' 660 BQL BQL BQL
litrobenzene " 660 BQL BQL BQL
[sophorone 660 BQL BQL BQL
lis(2-Chloroethoxy)Methane " 660 BQL BQL BQL
2,2,4-Trichlorobenzene " 660 BQL , BQL BQL
laphthalene ' 660 21,000 13,000 13,000
Iexachlorobutadiene " 660 BQL BQL BQL
[exachlorocylopentadiene " 660 BQL BQL BQL
!-Chloronaphthalene " 660 BQL BQL BQL
)imethylphthalate " 660 BQL BQL BQL
,cenaphthylene 660 BQL 7,000 BQL
1,6-Dinitrotoluene 660 BQL BQL BQL

.

\cenaphthene " 660 41,000 43,000 23,000
!,4-Dinitrotoluene " 660 BQL BQL BQL
)iethylphthalate 660 BQL BQL BQL

g Susan c. Scrolchi
r Below quantifiable limits. ,  Gas Chromatography Supervisor

.



I..

ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633

Sample ID - DP-6 LAB

------------------------ DP-7 BLANK

Analytical Method Quant. LAB COMP 

parameter(s) No. Limits Sample Date- 3/15/88

2-Methylnaphthalene 8270 660 5,800 BQL*

Bis(2-Chloroethyl)Ether " 660 BQL BQL
1,3-Dichlorobenzene 660 BQL: BQL

1,4-Dichlorobenzene " 660 BQL BQL

1,2-Dichlorobenzene " 660 ' BQL BQL

Bis(2-Chloroisopropyl)
Ether " 660 BQL BQL
Hexachloroethane 0 660 BQL BQL

N-Nitrosodi-N-Propylamine " 660 BQL· BQL
Nitrobenzene " 660 BQL BQL
Isophorone " 660 BQL BQL

Bis(2-Chloroethoxy)Methane " 660 BQL BQL
1,2,4-Trichlorobenzene " 660 BQL. BQL
Naphthalene 660 12,000 BQL
Hexachlorobutadiene " 660 BQL BQL

Hexachlorocylopentadiene " 660 BQL BQL

2-Chloronaphthalene . 660 BQL BQL
Dimethylphthalate " 660 . BQL . BQL·
Acenaphthylene " 660 BQL BQL

2,6-Dinitrotoluene " 660 BQL BQL
Acenaphthene " 660 21,000 BQL
2,4-Dinitrotoluene 0 660 BQL BQL
Diethylphthalate " 660 BQL BQL

---_plen__-L*1__ -L :
0 110 Susan C. Sctbcchi

* Below quantifiable limits. , Gas Chromatography Supervisor



ADVANCED-ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 : 18631 18632

Sample ID - DP-1 DP-2 DP-3
------------------------------------------- DP-12 DP-11 DP-8
.nalytical Method Quant. LAB COMP LAB COMP LAB COMP
'arameter(s) No. Limits Sample Date- 3/15-16/88 : 3/15-16/88 3/15/88

'luorene 8270 660 36,000 : 24,000 17,000
-Chlorophenylphenylether " 660 BQL* BQL BQL
)iphenylamine(N-Nitroso) 0 660 BQL BQL BQL
senzyl Alcohol " 660 BQL BQL BQL
-Chloraniline " 660 BQL BQL BQL
,-Bromophenylphenylether " 660 BQL BQL BQL
iexachlorobenzene " 660 BQL . BQL BQL'henanthrene " 660 100,000 84,000 45,000
nthracene 660 26,000 36,000 19,000
,i-N-Butylphthalate 660 BQL BQL BQL
'luoranthene. " 660 150,000 71,000 11,000
-Nitroaniline ' 660 BQL BQL BQL
'yrene . 660 110,000 62,000 40,000
utylbenzylphthalate " 660 BQL BQL BQL
.enzo(a)Anthracene . 660 750,000 260,000 150,000
,3'-Dichlorobenzidine 0 1980 BQL BQL BQL
hrysene 660 9,600 230,000 110,000

.

.is(2-Ethylhexyl)Phthalate  660 BQL . BQL BQL
,i-N-Octylphthalate " 660 BQL BQL BQL
enzo(b)Fluoranthene 660 500,000 95,000 36,000
enzo(k)Fluoranthene 660 * 37,000 BQL 29,000
enzo(a)Pyrene " 660 550,000 . 640,000 BQL
ndeno(1,2,3-C,D)Pyrene 660 ' BQL BQL BQL

.

ibenzo(a,h)Anthracene 660 BQL BQL BQL
.

enzo(g,h,i)Perylene " 660 BQL BQL BQL

-1 , 1

Susan C. Scibcchi
Below quantifiable limits. ' Gas Chromatography Supervisor
...................

-*.. ...



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES (HSL)

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633

Sample ID - DP-6 LAB

DP-7. BLANK

Analytical Method Quant. LAB COMP

parameter(s) No. Limits Sample Date- 3/15/88

Fluorene 8270 660 26,000 BQL*

4-Chlorophenylphenylether 660 BQL BQL

Diphenylamine(N-Nitroso) " 660 BQL BQL

Benzyl Alcohol 0 660 BQL: BQL

4-Chloraniline 660 BQL BQL

4-Bromophenylphenylether * 660 BQL BQL

Hexachlorobenzene 660 BQL BQL

Phenanthrene " 660 43,000 BQL

Anthracene 660 11,000 BQL

Di-N-Butylphthalate " 660 BQL BQL

Fluoranthene " 660 78,000 BQL

2-Nitroaniline " 660 BQL BQL

Pyrene " 660 61,000: BQL

Butylbenzylphthalate . , 660 BQL BQL

Benzo(a)Anthracene " 660 99,000 BQL

3,3'-Dichlorobenzidine " 1980 BQL BQL

Chrysene " 660 49,000 BQL

Bis(2-Ethylhexyl)Phthalate " 660 BQL. BQL

Di-N-Octylphthalate " 660 BQL BQL

Benzo(b)Fluoranthene " 660 500,000· BQL

Benzo(k)Fluoranthene " 660 36,000 BQL

Benzo(a)Pyrene " 660 17,000· BQL

Indeno(1,2,3-C,D)Pyrene " 660 BQL BQL

Dibenzo(a,h)Anthracene " 660 BQL BQL

Benzo( g,h,i)Perylene . 660 BQL BQL

* Below quantifiable limits. ' 12
f )

Susar--C. Scrdcchi /
Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES

Units Of Measure: Micrograms/Kilogram, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18630 18631 18632

Sample ID - DP-1 DP-2 DP-3

---------------------------- DP-12 DP-11 DP-8

Analytical Method Quant. LAB COMP LAB COMP LAB COMP

parameter(s) No. Limits Sample Date- 3/15-16/88 3/15-16/88 3/15/88

Phenol 8270 660 BQL* BQL BQL

2-Chlorophenol " 660 BQL BQL BQL

2-Nitrophenol " 660 BQL . BQL BQL

2,4-Dimethylphenol " 660 BQL BQL · BQL
p-Chloro-m-Chesol " 660 BQL BQL BQL

2,4,6-Trichlorophenol " 660 BQL BQL BQL

2,4-Dinitrophenol " 1320 BQL BQL BQL
4-Nitrophenol 0 1320 BQL BQL BQL

4,6-Dinitro-O-Cresol . 1320 BQL : BQL BQL

Pentachlorophenol " 1320 BQL BQL BQL

2,4-Dichlorophenol " 660 BQL BQL BQL

4-Methylphenol " 660 BQL BQL BQL

Benzoic Acid " 1320 BQL BQL BQL

2,4,  5-Trichlorophenol ' 660 BQL BQL BQL

3-Nitroaniline " 660 , BQL BQL BQL

Dibenzofuran " 660 BQL BQL BQL
4-Nitroaniline " 660 BQL BQL BQL

2-Methylphenol " 660 BQL BQL BQL
Benzidine " 3300 BQL BQL BQL

13* Below quantifiable limits.

1' . 1 I
, Ad i

li ___Susan c. Scroccdi
Gas Chromatography Supervisor
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: SEMI-VOLATILES

Units Of Measure: Micrograms/Kiloggram, or'ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18633

Sample ID - DP-6 LAB

----------0----------------------- DP-7 BLANK

Analytical Method Quant. 1 LAB COMP

parameter(s) No. Limits ISample Date- 3/15/88.

Phenol 8270 660 BQL* BQL

2-Chloropheriol " 660 . BQL BQL
2-Nitrophenol " 660 BOL BQL

2,4-Dimethylphenol " 660 BQL BQL

p-Chloro-m-Chesol " 660 BQL . BQL

2,4,6-Trichlorophenol " 660 BQL BQL
2,4-Dinitrophenol " 1320 BQL : BQL

4-Nitrophenol " 1320 BQL BQL
4,6-Dinitro-0-Cresol " 1320 BQL BQL
Pentachlorophenol " 1320 BQL BQL
2,4-Dichlorophenol " 660 BQL BQL
4-Methylphenol - 660 BQL BQL
Benzoic Acid 1320 BQL BQL
2,4,5-Trichlorophenol " 660 BQL · BQL
3-Nitroaniline 660 · BQL BQL

.

Dibenzofuran " 660 BQL BQL
4-Nitroaniline 660 BQL BQL

2-Methylphenol 660 BQL BQL
Benzidine ." 3300 BQL BQL

* Below quantifiable limits.
Susan C. Scfocchi

14 Gas Chromatography Supervisor

i



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT t

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. - 18630 18631 18632 18633

Sample ID - DP-1 DP-2 DP-3 DP-6

DP-12 DP-11 DP-8 DP-7

Analytical Method Quant. LAB COMP LAB COMP LAB COMP LAB COMP

Parameter(s) No. Limits Sample Date- 3/15-16/88 3/15-16/88 3/15/88 3/15/88

Total Potassium (K) 7610 100 595 339 823 706

Total Iron (Fe) 7380 30 15,800 6,000 12,250 19,375
Total Zinc (Zn) 7950 5 50 56 134 50

Janette Bingert
Atomic Spectroscopy Supervisor

15
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/kg)

AES Lab No. -

Sample ID - METHOD

BLANK

Analytical Method Quant.
Parameter(s) No. Limits LSample Date-

rotal Potassium (K) 7610 100

rotal Iron (Fe) 7380 30
Total Zinc (Zn) 7950 5

BQL*
BQL
BQL

Jarllette Bingert
* Below quantifiable limits. . Atohic spectroscopy supervisor

16 ...



APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter or·ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Ammonia 18633 2.3 2.2 2.2 0.1 4

Total Recoverable Phenols 18633 BQL* BQL BQL None None

Total Kjeldahl Nitrogen 18633 3.3 3.2 3.2 0.1 3

Sulfate . 18633 62 58 60 4.0 . 7
Nitrite 18633 0.06 0.06 0.06 None None

Relative Percent Difference =

Range/Average X 100
* Below quantifiable limits.

17



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job.Code: CRF

(Units:mg/1 or ppm)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Ammonia 18633 - SPK 4.9 : 2.2 2.5 108

Ammonia 9916 EPA 10 8.0 125

Total Recoverable Phenols 18633 SPK 0.284 BQL** 0.300 95

Total Recoverable Phenols 728 . STD 0.298 0.300· --- 99

Total Kjeldahl Nitrogen 18633 SPK 6.4 3.2 3.0 107

Total Kjeldahl Nitrogen 486-2 EPA 5.4 5.0 --- 108

Sulfate · . 18633 SPK 172 60 100 112

Sulfate 384-2 EPA 6.8 7.2 --- 94

Nitrite 18633 SPK 0.56 0.06 0.50 100

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Below quantifiable limits.

----- -I--I-- . -

18



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

WET CHEMISTRY DEPARTMENT

AES JOB CODE CLE. p

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

=210=4OLLE.1 35-0.1 )2 630,330,33 · 3  24  RK 1106

410.1   /R&-36,31 31,33 3 1 af /« 1600

--433 AArt# It i *1 351.2 /#6303/ 39 97 3 30 1,52 /312)

A m .3.-AL xi M7 174. 1 86.34®3433 9lqlve 1 505

1£AA- r ve\ 353. X 12»,33 4 , &90 1 & DO

19
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Milligrams/Kilogram, ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Furfural 18633 <10 <10 <10 None None

Thiophene 18633 <10 <10 <10 None None

Relative Percent Difference =

Range/Average X 100

. -
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ADVANCED ENVIRONMENTAL SERVICES,·INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF)

( Un it s: Ppm)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Furfural (mg/1) --- EPA 12.2

Furfural (mg/kg) 18633 SPK 63

Thiophene (mg/1) --- EPA 9.42

Thiophene (mg/kg) 18633 SPK 83

---

<10

---

<10

12.6 97

63 100

9.. 64 98

96 86

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)

21



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY··DEPARTMENT

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

0202%44 61- A_ 122-3- 1 9 61,0 -33 313\\ %5< ilm - 2400

/1444 a Fa· 99. ngo \%630 -33 3|31\SK-Allk 2006 -CO36

.
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ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF EXTRACTION

·4 0144 1225 10 1% (030 - 13> , 3125|WK\

23



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION.

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram,· ppb
Client: CRA A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Chloromethane 18633 <1600 <1600 <1600 None None

Vinyl Chloride 18633 <1600 <1600 <1600 None None

Chloroethane 18633 <1600 <1600 <1600 None None

Bromomethane 18633 <1600 <1600 <1600 None None

2-Chloroethylvinylether 18633 <1600 <1600 <1600 None None

Ethylbenzene 18633 <800 <800 <800 None None

Methylene Chloride 18633 <800 <800 <800 None None

Chlorobenzene 18633 <800 <800 <800 None None

1,1-Dichloroethylene 18633 <800 <800 <800 None None

1,1-Dichloroethane 18633 <800 <800 <800 None None

trans-1,2-Dichloroethylene 18633 <800 <800 <800 None None

Chloroform . 18633 <800 <800 <800 None None

1,2-Dichloroethane 18633 <800 <800 <800 None None

1,1,1-Trichloroethane 18633 <800 <800 <800 None None

Carbon Tetrachloride 18633 <800 <800 <800 None None

Bromodichloromethane 18633 <800 <800 <800 None None

1,2-Dichloropropane 18633 <800 <800 <800 None None

trans-1,3-Dichloropropene 18633 <800 <800 <800 None None

Trichloroethylene 18633 <800 <800 <800 None None

Benzene 18633 <800 <800 . <800 None None

cis-1,3-Dichloropropene 18633 <800 <800 <800 None None

1,1,2-Trichloroethane 18633 <800 <800 <800 None None

Dibromochloromethane 18633 <800 <800 . <800 None None

Bromoform . 18633 <800 <800 <800 None None

Relative Percent Difference =

Range/Average X 100
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average ' Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

1,1,2,2-Tetrachloroethylene 18633 <800 <800 <800 None None

1,1,2,2-Tetrachloroethane 18633 <800 <800 <800 None None

Toluene 18633 <800 <800 <800 None None

Acetone 18633 <8000 <8000 <8000 None None

Carbon Disulfide 18633 <800 <800 , <800 None - None

2-Butanone 18633 <8000 <8000 <8000 None None

Vinyl Acetate 18633 <800 <800 <800 None None

2-Hexanone 18633 <8000 <8000 <8000 None None

4-Methyl-2-Pentanone 18633 <8000 <8000 <8000 None None

Styrene 18633 <800 <800 <800 None None

Xylenes (Total) 18633 <800 <800 <800 None None

Trichlorofluoromethane 18633 <800 <800 <800 None None

Relative Percent Difference =

Range/Average X 100

25



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job, Code: CRF

(Units: ng/ul or ppl)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Dimethylphthalate 18630 SPK . 114

Diethylphthalate 18630 SPK 130

Di-n-Butylphthalate 18630 SPK 109

Butylbenzylphthalate 18630 SPK 89

Bis(2-ethylhexyl)phthalate 18630 SPK 157

Di-n-Octylphthalate 18630 SPK 151

Naphalene 18630 SPK 215

Acenaphthene 18630 SPK 354

Anthracene 18630 SPK 274

Nitrobenzene-d5 18630 Surrogate 81

4-Terphenyl-d14 18630 Surrogate 68

2-Fluorobiphenyl 18630 Surrogate 79

Phenol-d6 18630 Surrogate 80

2-Fluorophenol 18630 Surrogate 74

2,4, 6-Tribromophenol 18630 Surrogate 75

<10

<10

<10

<10

<10

<10

136

266

164

---

---

---

---

---

---

100 114

110 118

125 87

120 74
130 121

189 80

100 79

100 88

100 110

100 81

100 68

100 79

100 80

100 74

199 75

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)

--*-ill --.Ii.- 0-.--.i- --
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(units: ug/kg or ppb)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*
----------

1,1-Dichloroethane 18630 SPK 41

Dibromochloromethane 18630 SPK 38

Trichloroethylene 18630 SPK 30

Carbon Tetrachloride 18630 SPK 51
1,1,2,2-Tetrachloroethane 18630 SPK 31

1,2-Dichloroethane-d4 18630 Surrogate 49
Toluene-d8 18630 Surrogate 47

1,2-Dichloroethane-d4 18631 Surrogate 27
Toluene-d8 18631 Surrogate 41

1,2-Dichloroethane 18632 Surrogate 31
Toluene · 18632 Surrogate 37

<5.0 50 82

<5.0 40 95

<5.0 32 94

<5.0 60 85

<5.0 36 86

--- 50 98

--- 50 94

--- 50 54

--- 50 82

--- 50 62

--- 50 74

* % Recovery=100 x ((Observed Conc. - ."background" Original Conc.)/"Spike" Added Conc.)

1
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL -.PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, Ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

2-Methylnaphthalene 18633 5,800 5,400 5,600 400 7

Bis(2-chloroethyl)ether : 18633 <660 <660 <660 None None

1,3-Dichlorobenzene 18633 <660 <660 <660 None None

1,4-Dichlorobenzene 18633 <660 <660 <660 None None

1,2-Dichlorobenzene 18633 <660 <660 <660 None None

Bis(2-chloroisopropyl)ether 18633 <660 <660 <660 None None

Hexachloroethane 18633 <660 <660 <660 None None

N-Nitrosodi-N-Propylamine 18633 <660 <660 <660 None None

Nitrobenzene 18633 <660 <660 <660 None None

Isophorone 18633 <660 <660 <660 None None

Bis(20Chloroethoxy)Methane 18633 <660 <660 <660 None None

1,2,4-Trichlorobenzene 18633 <660 <660 <660 None None

Naphthalene 18633 12,000 10,000 11,000 2,000 18
Hexachlorobutadiene 18633 <660 <660 <660 None None

Hexachlorocylopentadiene 18633 <660 <660 <660 None None

2-Chloronaphthalene 18633 <660 <660 <660 None None

Dimethylphthalate 18633 <660 <660 <660 None None

Acenaphthylene 18633 <660 <660 <660 None None

2,6-Dinitrotoluene 18633 <660 <660 <660 None None

Acenaphthene 18633 21,000 . 22,000 21,500 1,000 5

2,4-Dinitrotoluene 18633 <660 <660 <660 None None

Diethylphthalate 18633 <660 <660 <660 None None

Relative Percent Difference =

Range/Average X 100
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis i
Units of Measure: Micrograms/Kilogram, Ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range* Difference

Fluorene 18633 26,000 23,000 24,500 3,000 12

4-Chlorophenylphenylether 18633 <660 <660 <660 None None

Diphenylamine(N-Nitroso) 18633 <660 <660 <660 None None

Benzyl Alcohol 18633 <660 <660 .<660 None None

4-Chloroaniline 18633 <660 <660 <660 None . None

4-Bromophenylphenylether 18633 <660 <660 <660 None None

Hexachlorobenzene 18633 <660 <660 <660 None None

Phenanthrene 18633 43,000 44,000 43,500 1,000 2

Anthracene 18633 11,000 11,000 11,000 0 0

Di-N-Butylphthalate 18633 <660 <660 <660 None None

Fluoranthene 18633 78,000 72,000 75,000 6,000 8

2-Nitroaniline 18633 <660 <660 <660 None None

pyrene 18633 61,000 59,000 60,000 2,000 3

Butylbenzylphthalate 18633 <660 <660 <660 None None

Benzo(a)Anthracene 18633 99,000 90,000 94,500 9,000 10

3,3'-Dichlorobenzidine 18633 <1980 <1980 <1980 None None

Chrysene 18633 49,000 44,000 46,500 5,000 11

Bis(2-Ethylhexyl)Phthalate 18633 <660 <660 <660 None None

Di-N-Octylphthalate 18633 <660 <660 <660 None None

Benzo(b)Fluoranthene 18633 500,000 470,000 485,000 30,000 6

Benzo(k)Fluoranthene 18633- 36,000 37,000 36,500 1,000 3

Benzo(a)Pyrene 18633 17,000 17,000 17,000 0 0

Indeno(1,2,3-c,d)Pyrene 18633 <660 <660 <660 None None

Dibenzo(a,h)Anthracene 18633 <660 <660 <660 None None

Benzo(g,h,i)Perylene 18633 <660 <660 <660 None None

Relative Percent Difference =

Range/Average X 100
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT -

QUALITY CONTROL - PRECISION .

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Kilogram, Ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Phenol 18633 <660 <660 <660 None None

2-Chlorophenol ,, 18633 <660 <660 <660 None None

2-Nitrophenol 18633 <660 <660 <660 None None

2,4-Dimethyphenol 18633 <660 <660 <66p None None

p-Chloro-m-Cresol 18633 <660 <660 <660 None ' None

2,4,6-Trichlorophenol 18633 <660 <660 <660 None - None

2,4-Dinitrophenol 18633 <1320 <1320 <1320 None None

4-Nitrophenol . 18633 <1320 <1320 <1320 None None

4,6-Dinitro-0-Cresol 18633 <1320 <1320 <1320 None None

Pentachlorophenol 18633 <1320 <1320 <1320 None None

2,4-Dichlorophenol 18633 <660 <660 <660 None None

4-Methylphenol 18633 <660 <660 . <660 None None

Benzoic Acid 18633 <1320 <1320 <1320 None None

2,4,5-Trichlorophenol 18633 <660 <660 <660 None None

3-Nitroaniline 18633 <660 <660 <660 None None

Dibenzofuran 18633 <660 <660 <660 None None

4-Nitroaniline 18633 <660 <660 <660 None None

2-Methylphenol 18633 <660 <660 <660 None None

Benzidine 18633 <3300 <3300 <3300 None None.

Relative Percent Difference =

Range/Average X 100

---
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ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE GRE-

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

%190

3-ri 70

/8&30 - /%6 33 . 4 Is)95-9 1 100 - /570(0

(RAAry /th33 21 ) 1,4 )8- /0:CO-/4.0 1 1,7 Co -1900

31
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ADVANCED ENVIRONMENTAL SERVICES, INC.,
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Kilogram, or ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Potassium (K) 18633 711 701 706 10 1

Iron (Fe) 18633 19,500 19,250 19,375 250 1

Zinc (Zn) 18633 52 47 50 5 10

Relative Percent Difference =

Range/Average X 100
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job;Code: CRF

(Units:mg/1 or ppm)

Sample Observed original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Potassium (K) 18633 SPK 29.38 7.06 20.00 112

Independent (K) std. STD 11.06 10.00 --- 111

Iron (Fe) 18633 **SPK 8.90 3.90 5.00 100

EPA (Fe) std. 386 EPA 1.05 0.99 --- 106

Zinc (Zn) 18633 SPK 1.66 0.50 1.00 116

EPA (Zn) std. 386 EPA 0.46 0.50 --- 92

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Spike on sample dilution factor of fifty.
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ADVANCED ENVIRONMENTAL SERVICES, INC.

, PARAMETER TRACEABILITY REPORT
ATOMIC SPECTROSCOPY DEPARTMENT

AES JOB CODE OR F

ANALYST ·ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS . TIME OF ANALYSIS

/ 6,1/ I 1/V¥ M D 1 I GO /9630 -33 3 1 11 i 82 /96<-3

13*0 /9639- 33 6 221 9-7 '2100

1950 1262> -33. 3 1 13.199 61400
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APPENDIX B

CHAIN OF CUSTODY RECORDS



CRA Consulting Enginiers
CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):
AES

CHAIN OF CUSTODY PROJECT Ng: PROJECT NAME:

RECORD 22,93 UCC-- 9.EpugLLC.

SAMPLER'S SIGNATURE -21 1 14 76-, SAMPLE
E

(SON) / TYPE b R REMARKSSEQ. 1M. SAMPLE No. DATE TIME SAMPLE LOCATOIN

AP- 3/,5/18 9 :10 100(0 + irr J FILL 2- 1 908,1500-1
AP-1 ¥iS-/Sg (0=10 1,*S-1 1-144 5-W FILL 1 1 UOA 1 556+ 1

DP-3 3/I€Ez .=10 60i 5 + 3800 ALL 1 I voA I st,3.*C

DP- G 3//5/21 I:55 709 5 +146 U ALL L 1 uo 4 1 5-00-1

DP- + 3/15(LS Z=lo 650 1 +18 € PILL Z I VOAJ / 5¤0.0./
AP- 8 3/45/4 2.2 45 0 52-14/4- 4 ls- S FILL 1 I UOA J I EDG.
DP- 1 f 3/16/ES 9 - 10 300 3 + 5900 FILL Z. I VOA 1 / sts».1
DP-, 1 3/fb lo-IO loc> 5 + 45¤u FILL 1 1 uoR i goo-I

1

UCTE.= TNE ABOUE 4/L L BE LOMPOLT€71 43 FOLLOW.5-

Dp-1 AWD Op- 11

DP-1 mot> #F- 11

b P-3 Ag 6 AP- 8

br- 6 ANS pp-9-

TOTAL NUMBER OF CONTAINERS

ANTICIPATED CHEMICAL HAZARDS:

REUNQUISHED BY: DATE/TIME

%77/ 073%.- 106gm \300(SIGN)

REUNQUISHED BY: 1(\ 1 DATE/TIMEm'.1)10*©khpfn 4,6/Ki i 0 /60
(SIGN)

REUNQUISHED, BY: DATE/TIME

I
(SIGN)

RECOVED BEn' '16

RECSVED BY:1*4Adx)d,
@02 i. ) (904)

RECE]VED BY:

€) (904)

ADDITIONAL SIGNATURE m
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: ORATORY BY: A pATE/TIME

(IA r.a)(ler .0. 3 k r,«p PSM -41, -· 1/ G \4.09_
CONDITION OF SEAL UPON RECEIPT: COdLER UENED BY: DATE/TIME

GENERAL CONDITION OF COOLER: |
(SIGN)

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY N9 4529
GOLDEN ROD - SHIPPERS

-1..---

%

.5



48*ANCED
ENVIRONMENTAL SERVICES INC

2186 LIBERTY DRIVE

NIAGARA FALLS, NY 14304
(716) 283-3120

;HAIN OF CUSTODY JOB CODE PROJECT NAME
RECORD dEF 00160 (Le £6/06

SAMPLER'S 6SIGNATURE
ma. W 9
€ Z

MPLE SEO. g g SAMPLE TYPE o % REMARKSr.
TIME SAMPLE WCATICN

% CJ) 1... 9- 1-Vo A 1 - €n) nu
i 1-

2 1
f                                             .

A A 1

41 1-7 X

I .1 X /7 / C:EL
10 3/,4/F, -rE# 61.-ANK (OATEL 1 VGA -

CL)

\ 5//51#

AA
AA

AP.

TOTAL OCNTAINFRS /71

:SHED BY -44gn)

I ] IjOMR- )1tl?fnpboM
RELINQUISHED BY (Sign)
-U k

4 1 DATE TIME REC*VED BY (Sign)

6/ 1 \ 1.0 O fl,ACAJJA-<13i.udje.,•- .//(0/99\0*.m. \341. o
DATE TIME RECEIVED BY (Sign)

ELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

III 0
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

1
IREMARKS:

1

1

l

, 1 .

l1llll

1 -G '. ; t . .• P



848NCED
. R

/ ENVIRONMENTAL SERVICES INC.

ANALYSIS OF FOUR SOIL COMPOSITES FOR
PRIORITY POLLUTANT PESTICIDES AND PCB'S

(CRA PROJECT #2293)

Report Prepared For

CONESTOGA ROVERS.& ASSOCIATES, INC.

- 0 ef[4 Of MLAJO
Catherine Mocniak /

Project Manager -

54AA,1£kli 6,4*,1
Jarette Bingert 0
Quality Control Manager

April 28, 1988

AES Report CRF
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...................
.



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

------------
---

Type of Analysis: PCBs AND PESTICIDES

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA · A.E.S. Job Code CRF

AES Lab No.- 19324 19325

Sample ID - DP-1 & DP-2 &

-------------------------------------------- DP-12 DP-11

Analytical Method Quant. LAB COMP LAB COMP

Parameter(s) No. Limits Sample Date- 4/7/88 4/7/88
-----------------------------------

Aldrin 8080 0.010 > BQL* 0.146

alpha-BHC " 0.010 0.181 0.112

beta-BHC .. 0.010 BQL BQL

ga mma- BH C " 0..010 0.570 0.910

delta-*BHC " 0.010 BQL BQL
Chlordane .. 0.100 .BOL BQL

4,4'-DDT " 0.010 BQL BQL

4,4'-DDE " 0.010 BQL BQL
4,4'-DDD " 0.010 BQL BQL

Dieldrin . 0.010 BQL BQL
Alpha-Endosulfan . 0.010 BQL BQL

beta-Endosulfan " 0.010 BQL BQL
Endosulfan Sulfate 0.010 BQL BQL

Endrin " 0.010 . BOL . BQL

Endrin Aldehyde " 0.010 BQL BQL

Heptachlor 0.010 BQL 0.215

Heptachlor Epoxide . 0.010 · BQL BQL

PCB-1242 " 0.010 BQL BQL
PCB-1254 " 0.010 . BOL BQL
PCB-1221 0.010 BQL BQL
PCB-1232 „ 0.010 BQL BQL
PCB-1248 " 0.010 BQL BQL
PCB-1260 " 0.010 BQL BQL

PCB-1016 " 0.010 · BQL BQL

Toxaphene " 0.100 BQL BQL

_,dUL,60£= - -----
' -Susan C. Scrocchi

1( wntibl.mi     Gljhrtohy jlerwr ...1



Reed CRA

ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT AUG 5 1988
Type of Analysis: PCBs AND PESTICIDES

Units Of Measure: Milligrams/Kilogram, ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 19326 193

Sample ID - DP-3 & DP-6

DP-8 DP-

Analytical . Method Quant. LAB COMP

Parameter(s) No. Limits Sample Date- 4/7/88

Aldrin.  ' 8080 0.010 .121 0.367

alpha-BHC · :· " 0.010 1.04 0.197

beta-BHC' ' " 0.010 .541 BQL*

gamma-BHC " 0·010 .729 1.30

delta-BHC " 0.010 BQL BQL

Chlordane . " 0·100 BQL BQL

4,4'-DDT " 0.010 BQL BQL

4,4'-DDE 0 0.010 BQL BQL

4,4'-DDD " 0.010 BQL BQL

Dieldrin „ 0.010 BQL BQL

alpha-Endosulfan " 0.010 BOL BQL

beta-Endosulfan " . 0·010 BQL BQL·

Endosulfan Sulfate " 0.010 BQL BQL

Endrin - " 0.010 BQL BQL

0

0

0

0
Endrin Aldehyde " 0.·010 BQL BQL

Heptachlor "· 0.010 .274 0.273

Heptachlor Epoxide . 0.010 BQL BQL

PCB-1242 " 0.010 BQL BQL

PCB-1254 0.010 BQL BQL

PCB-1221 " 0.010 BQL BQL

PCB-1232 0.010 " ' BQL BQL

PCB-1248 0.010 BQL BQL

PCB-1260 " 0.010 - BQL BQL

PCB-1016 " 0.010 BQL BQL

Toxaphene  " 0.100 · BOL BQL .

A4-kj i

Susan C. Scrocthi

* Below quantifiable limits. 7 Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.

LABORATORY REPORT

Type of Analysis: PCBs AND PESTICIDES

Units Of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.-

Sample ID - METHOD

BLANK

Analytical Method Quant.
Parameter(s) No. Limits Sample Date-

Aldrin 808b 0.50 BQL*
alpha-BHC " 0.50 BQL

beta-BHC * " 0.50 ,„ BQL

gamma-BHC " 0,50 BQL

delta-BHC " 0.50 BQL
Chlordane " 5.00 BQL;

4,4'-DDT 0 0.50 BQL
4,4'-DDE " 0.50 BQL

4,4'-DDD " 0.50 BQL

Dieldrin . " 0.50 BQL
alpha-Endosulfan 0.50 BQL
beta-Endosulfan 0 0.50 BQL
Endosulfan Sulfate 0.50 BQL
Endrin 0 0.50 BQL

Endrin·Aldehyde " 0.50 BQL

Heptachlor " 0.50 BQL

Heptachlor Epoxide " · 0.50 BQL
PCB-1242 . " 0.50 BQL

PCB-1254 " 0.50 BQL

PCB-1221 " 0.50 BQL

PCB-1232 " 0.50 BQL;

PCB-1248 · ", 0.50 BQL
PCB-1260 " 0.50 BQL
PCB-1016 " 0.50  . BQL
Toxaphene " 5.00 BOL.

9
-»40'LAJ
Susan C. Scroc€hi

./Bwi qlifle ,it I I I Il asjroiljl,g r W Si v il - I. I.
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APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: mg/kg, ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Aldrin 0 19327 0.282 0.452 . 0.367 0.170 46

alpha-BHC 19327 0.138 0.256 0.197 0.118 60

beta-BHC 19327 <0.010 <0.010 <0.010 None None

gamma-BHC 19327 1.06 1.54 1.30 0.48 37

delta-BHC 19327 <0.010 <0.010 <0.010 None None

Chlordane 19327 <0.100 <0.100 . <0.100 None None

4,4'-DDT 19327 <0.010 <0.010 · <0.010 None None

4,4'-DDE 19327 <0.010 <0.010 <0.010 None None

4,4'-DDD 19327 <0.010 <0.010 <0.010 None None

Dieldrin 19327 <0.010 <0.010 <0.010 None None

alpha-Endosulfan 19327 <0.010 <0.010 <0.010 None None

beta-Endosulfan 19327 <0.010 <0.010 <0.010 None None

Endosulfan Sulfate 19327 <0.010 <0.010 <0.010 None None

Endrin 19327 <0.010 <0.010 <0.010 None None

Endrin Aldehyde 19327 <0.010 <0.010 <0.010 None None

Heptachlor 19327 0.264 0.282 0.273 0.018 6

Heptachlor Epoxide 19327 <0.010 <0.010 <0.010 None None

PCB-1242 19327 <0.010 <0.010 <0.010 None None

PCB-1254 19327 . <0.010 <0.010 <0.010 None None

PCB-1221 19327 <0.010 <0.010 <0.010 None None

PCB-1232 19327 <0.010 <0.010 <0.010 None None

PCB-1248 19327 <0.010 <0.010 : <0.010 None None

PCB-1260 19327 <0.010 <0.010 <0.010 None None

PCB-1016 19327 <0.010 <0.010 <0.010 None None

Toxaphene 19327 <0.100 <0.100 . <0.100 None None

Relative Percent Difference =

Range/Average X 100

1 1

......... . ill ......



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: mg/kg or ppm)

Sample Observed original Added PercentAnalytical Parameters No. Type Conc. Conc. Conc. Recovery*
--

----------

alpha-BHC
Heptachlor
Heptachlor Epoxide.
Endrin ,

Endrin (ug/1)
gamma-BHC (ug/1)

19327

19327

19327

19327

---

---

SPK 0.334

SPK 0.388

SPK 0.433

SPK 1.58

EPA 11.9
EPA · 166

0.197

0.273
<0.010

<0.010
---

---

0.124 110
0.156 74
0.499 87
1.25 126

10.0 119

200 83

----------

---------

* % Recovery=100 x ((Observed Cond. - "background" Original Conc.)/"Spike" Added Conc.)



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE CP, F

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

-Cl,/Cl,l,t€ a , f ,1/F"a. 86 h·.c_, 11 3-14 - 27 41<1 ) p;'B \1.60 -2400



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE ('.R F

ANALYST ANALYTICAL METHOD SAMPLE CODE · DATE OF EXTRACTION

(*. A e /44
8(f,(5 4<374 1 27 41 14- |FA, I

....

U

--

-9



APPENDIX B

CHAIN OF CUSTODY RECORDS



C RA Consulting Engineers
CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo. Ontario Canada NZV 1C2

SHIPPED TO (Laboratory name):

AGS

CHAIN OF CUSTODY PROJECT Ng: PROJECT NAME:

1 RECORD 1193> UCC--R-EPUBLIC

SAMPLER'S SIGNATURE 0707,1 9/ -;Au,-r-,-r SAMPLE 8  REMARKS
E

, 1
TYPE

 1£#8 44%- DP- ISEQ.
SAMPLE NP. DATE nME SAMPLE LOCATOIN

9 - 9 -zi ci wn 1 95 5 +- laccJ FILL 1 Fe,+U.:eLLS, ec-B -3

1/ -% op- 11 9 -7- S€ 01=50 00 1 -r 450(.J Fl LL 1 N.,4- : c. i cL= s P C-8 5

4 -7- Sg 11 1 10 125 6 + 44.510 FILL Z Few·Rc.  cle s. 20 Ss

-De-il 4 -7.-SS 09=5-I 3003 -1.- 5-9 0 60 A L L 2- resh'crolgs, PC,ess

L*<(/ bP -3 9-9-56 14,35 6015+ 3€00 PILL 2 Ft:,4- r c. icia- b. PC-8 5

I *00 - r-8 4-7.-€2 13-48 431.1+ 152-LJ FILL 2- 764-1...9=.5.1?CAS

b,LF<i
- bp- 6 4 -7-242 /5-2-8. 709 5 + 2.4 6,2 FILL 2 Pes,1. 5 c. TcLs, Pc B E
- BP--9- 9-7-2,6 16: 18 65-0 9 -+- 2-93 E PILL 1 Pect,L,66-s:. f•ci3

1

TOTAL NUMBER OF CONTAINERS 16

ANTIGPATED CHEMICAL HAZARDS:

REUNQUISHED BY:

REUNQUISHED BY:

REUNQUISHED BY:

7)197/,Me-
' (SIGN)

(SIGN)

(SIGN)

DATE/TIME RECOVED B09 7£ A2-'-0-Yhipp\12. UD (994)

DATE/TIME RECEIVED BY:

1 @

DATE/TIME RECEIVED BY:

(get)

ADDITIONAL SIGNATURE mSHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: DATE/[IME

AUTO U.CO. 7-106<PIOA) 7/ 1\WARD
(SIGN) • ,

CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME

GENERAL CONDITION OF COOLER: <99448134 7& 'C 7/41?.10

WHITE - CRA OFFICE COP,Y
YELLOW - RECSVING .LABQRATORY COPY

- CRA LABORATORY COPY Ne 4532
GOLDEN ROD - SHIPPERS

1



-AaaNCED
' ENVIRONMENTAL SEAVICES INC

2186 LIBERTY DRIVE

NIAGARA FALLS, NY 14304
(716) 283-3120

CHAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD CgP C RA

1
SAMPLER'S

SIGNATURE
=C. ./

SAMPLE SEQ. D;drE' 'fI}€15 SAMPLE I.OCATICN = 0 SAMPLE TYPE 6 REMARKS
!0. 20. 0 0 Z-

SO t' L

. TOTAL a]NTAINERS

RELINQUISHED BY (Sign)

il 11 g>. 1/r-
DATE TIME RECEIVED BY (Sign)

¥*,| /2'2 0 ® fu.¥ 7»
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

El ®
REMARKS:

Z

... I. ./ 1." I. ./, 1//



N.R FILE COPY
=ABWANCED

/ ENVIRONMENTAL SERVICES INC.

CRA PROJECT #2293

Report Prepared For

CONESTOGA-ROVERS & ASSOCIATES, INC.

AL A A.026.46 ckict
karen E. Kuklis
Project Manager

61 0 lay D 011e nu a l) lo·.
W. Joseph McDougill, Ph.D. June 22, 1988

Technical Evaluation AES Report CRF

COMMITMENT

TO

HONESTY - QUALITY - SERVICE

Rec'rf CRA

JUN 22 1988

- .................,1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS

Units Of Measure: Milligrams/Kilogram, or ppm (dry wt. basis)
Client:. CRA A.E.S. Job Code CRF

AES Lab No.- 20677 20678 20679

Sample ID - TP-2 TP-4 TP-6

-------------------------------------------- GRAB GRAB GRAB

Analytical Method Quant.
Parameter(s) No. Limits ISample Date- 6/8/88 6/8/88 6/8/88

Benzene 8020 0.10 3.90 BQL* 0.50

3 Uball L. DUL UlLit 1

; B,ir gatile,i t   -1- Gaipro,og'y illf rvoif --

11 1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS

Units Of Measure: Milligrams/Kilogram, or. ppm (dry wt. basis)
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 20680 20681 20694

Sample ID - DP-2,11 DP-3,8 TP-10

- LAB COMP LAB COMP GRAB

Analytical Method Quant.

Parameter(s) No. Limits Sample Date- 6/8/88 6/8/88 6/9/88

Acetone· · 8020 0.50 BQL* BQL N/R**

Benzene " 0.10 N/R N/R BQL

3 01
/71

At, Arl k ._0__ali__-_
* Below quantifiable limits. -2- dusan c. scroedhi

** Not required. Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis ·
Units of Measure: Milligrams/Kilograni, ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Benzene 20678 <0.10 <0.10 <0.10 None None

Relative Percent Difference =

Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: mg/kg or ppm)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Benzene 20679 SPK 1.63 0.50 1.13 100

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)



ADVANCED ENVIRONMENTAL SERVICES, INC•iti i
PARAMETER TRACEABILITY REPoRT '

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE' DATE OF ANALYSIS TIME OF ANALYSIS

%02.0 20&17 - 74 (0 1 ed '5% 2000 - 2300

€ .04 *410 - ·76 ....771
%02-0 20(090,9 1,94-  GIl 4-\ %5: 1530 -ll l56



CRA Consulting Engineers
SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES AES
651 Colby Drive,Waterloo. Ontario Canada N2V 1C2

CHAIN OF CUSTODY PROJECT bP: PROJECT NAME:

1 RECORD 2293 U.CC. - R.e-puLI£'c Picun-+
E

SAMPLER'S SIGNATURE _-27 .-1 'M 76,4&*& , SAMPLE 8 % REMARKS' (9014) / TYPESEQ. 1M SAMPLE NO. DATE MME SAMPLE LOCATOIN

OMPCHT
DP - 1

DP -ll

COMFO>1

1 .i

€Nk'E' 1--13 1155 + +CS W FiLL 1 AGETORE
1 1

b 9 8 300 5 1- 5-90 k) " 1 .1

1 ,

10 6 0 1 3 1-380 e i1.

41 9353 1- 13 1 Le i,
DP- 3
be - 8

.UOTE= coMPOS.iTE DP-2. WiTH DP-ll A 60 3 60- 3 Ci T-H bIb-t

1 T- 8 - 1 6 1% /€s lo -SST WAT€ aH A lk) P IT- 1 SCIL I

re - 4 4 9 -30 11 11 9 *

Te - 6 n If: 95 11 " 6 1, 1

BE•01 €U E-

It

1

1

1
TOTAL NUMBER OF CONTAINERS 7

ANTICIPATED CHEMICAL HAZARDS:

REUNQUISHED BY: DATE/TIME1 0]593 44*/24<K#+ 6/€59 13=474 tseA r
RELINQUISHED BY: DATE/TIME

al l

REUNQUISHED BY: DATE/nME

RECOVED BY: ( )@f-:2,0*32££,U,
/(SIGN)

RECEIVED BY:

@ (904)
RECEIVED BY:

ADDITIONAL SIGNATURE

SHEET REQUIRED

(SIGN)

m

(SIGN)

1 METHOD OF SHIPMENT:
SHIPPED BY: RECEIVED FOR LABORATORY BY: DATE/nME

A ·lk T 0 MILS THOMP>ck) BM@,c,2.94%ZUu,d- 44/2\3=47
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: TE/TIME

GENERAL CONDITION OF COOLER: l)424<42*ti_ rg I 1-97
(2(24 /

WHITE - CRA OFFICE COPY

1 ew - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY NE 4571
GOLDEN ROD - SHIPPERS

W

1
[



CRA Consulting Engineers
CONESTOGA-ROVERS & ASSOCIATES

651 Colby Drive,Waterloo. Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CHAIN OF CUSTODY PROJECT F: PROJECT NAME: l{CC - c.'e-Jo | ft
RECORD .23-C 3 \Aj cutic,na,n 1 nv' t.S.

SAMPLER'S SIGNATURE L . 4+ULAr\ALA...4, C- SAMPLE

TYPE
SEQ.
hp SAMPLE No. DATE nME SAMPLE LOCATOIN

b % REMARKS

Trio (49/W %40( 1, o ; 1 c € cti I Re n ye 12.-

TOTAL NUMBER OF CONTAINERS (

ANTIGPATED CHEMICAL HAZARDS: l 1 7jc. A Ot.6 11

REUNQUISHED BY: , r.\ · DATE/TIME RECE]VED BY: /7 \\ Al

(1'7 16 -' 5-1 _(SIGN) c j 6/9 6/4 1 /00>601 (»94'

RELINQUISHED B -;:- 35um46)c-1- / pJ¥/'TIME RECEIVED BY·/3
161 / i Cgm) i 9 / %261 (0·. l.3 *A'.61 (le= I

REUNQUISHED BY:

(SIGN)

DATE/TIME RECEIVED BY:

1 @ ("1)

ADDITIONAL SIGNATURE mSHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: . 94TE/TIME
A L<.7 0 61(Ls. ,#,Or#bz;0 -94.,L figdx, BLJL- 68/it\/0:/5

CONDIDON OF SEAL UPON RECEIPT: COOLER OPENED BY:

GENERAL CONDITION OF COOLER:

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY OOPY

GOLDEN ROD - SHIPPERS N 9 4575

..

..

L.
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APPENDIX G

ANALYTICAL RESULTS

WASTE DRUM SAMPLES



(dtli)

-rrar/A Ncrn
/ ENVIRONMENTAL SERVICES INC.

WASTE CHARACTERIZATION OF MATERIAL FOUND AT

UNION CARBIDE CORPORATION SOLID WASTE MANAGEMENT FACILITY

Report Prepared For

UNION CARBIDE CORPORATION
CARBON PRODUCTS DIVISION

kL Cult-/kI. 11 126 1)
Karen E. Kuklis

Project Manager

POZEAl,AA#UL ir --Janette Bingert / April 26, 1988
Quality Control Manager AES Report COH

COMMITMENT

TO

HONESTY - QUALITY - SERVICE



1

1

1

SCOPE OF WORK 

Mr. Alvin Ogg of Union Carbide Corporation requested that 
samples of material found at Union Carbide Solid Waste Man-

agement Facility be analyzed for Waste Characterization.

1

1

1

1

1

1

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Client: UNION CARBIDE A.E.S. Job Code COH

AES Lab No.- /4385 18688 18689 18690

Sample ID - Love SOLID PITCH DP-21-1
--------------------------------------------   R 8 urrr i

Analytical Method Quant.
Parameter(s) No. .Limits Sample Date-//03/18/88 3/18/88 3/18/88

---

COMPONENTS OF COAL TAR PITCH:

Benzene (ug/1)* . 602 2.00 8*L BQL** BQL BQL
Toluene (ug/1)* " 2.00 8.48 BQL BQL BQL
m/p-Xylene (ug/1)* " 2.00 282 4.48 BQL 3.82

0-Xylene (ug/1)* " 2.00 27.8 2.78 BQL 5.11

Napthalene (ug/1)* 610 3.00 »FL 16.4 125 16.4

Anthracene (ug/1)* " 3.00 epc- 34.5 19.4 71.4

Supelco
Thiophene (mg/1)* 816 2.00 2394 BQL
Total Rec. Phenol(mg/1)* 420.2 0.005 .dol 0.084

Ammonia (As N) (mg/1)* 350.1 0.01 O./11

BQL BQL
0.124 0.046

60 BQL

198 4.2

BQL BQL

DIETHYL SULFATE (mg/1)* 375.2 2.0 89 186

(presumptive test)

Supelco
FURFURAL (mg/1)* 790 2.00 22.7 BQL

--24430«U
--

Margare L. Skowron
Wet Chemistery Supervisor

,

* On E.P. Toxicity extraction. ' Susan C. Scrocclit'
** Below quantifiable limits. Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Client: UNION CARBIDE A.E.S. Job Code COH

AES Lab No.- 18691 18692

Sample ID - DP-21-2 DP-21-3

Analytical Method Quant.
Parameter(s) No. Limits Sample Date- 3/18/88 3/18/88

COMPONENTS OF COAL TAR PITCH:

Benzene (ug/1)* 602 2.00 BOL** BQ
Toluene (ug/1)* " 2.00 BQL BQ

m/p-Xylene (ug/1)* " 2.00 5.11 4.9

0-Xylene (ug/1)* " 2.00 2.46 2.2

Napthalene (ug/1)* 610 3.00 23.5 22.

Anthracent (ug/1)* 3.00 15.3 42

Supelco
Thiophene (mg/1)* 816 2.00 BQL BQL
Total Rec. Phenol(mg/1)* 420.2 0.005 0.179 0.150

Ammonia (As N) (mg/1)* 350.1 0.01 60 27

DIETHYL SULFATE (mg/1)* 375.2 2.0 130 , 28
(presumptive test)

Supelco
FURFURAL (mg/1)* 790 2.00 BQL BQL

eft€0*2-
Margar*t L. Skowron
Wet Chemistry Supervisor

011_1)J&0*4. _..
* On E.P. Toxicity extraction. ' Susan C. Scrocchi

I llw itiltl€rni fl I I I I garrolcirlil Erv I I I



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of .Analysis: RESULTS - WET CHEMISTRY

Client: UNION CARBIDE A.E.S. Job Code COH

AES Lab No. - 18689

Sample ID - PITCH

Analytical Method Quant.
Parameter(s) No. Limits Sample Date- 3/18/88

Softening Point (°C)* ASTMD36 --- 58

Quinolline Insoluble (%)* ASTMD2318 --- 11.22

Toluene Insoluble (%)* ASTMD4072 --- 22.97

Coking Valve (%)* ASTMD189 --- 61.:46

* Subcontracted to Phoenix Chemical

Laboratory, Inc.

3»22.»re#
Margare L. Skowron
Wet Chemistry Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure:· Micrograms/Liter, or ppb
Client: UNION CARBIDE A.E.S. Job Code:COH

Sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

------------------------------------0---0

Benzene , 18688 <2.00 <2.00 <2.00 None None

Toluene
18688 <2.00 <2.00 <2.00 None None

m/p-Xylene 18688 4.53 4.42 4.48 0.11 2.4

0-Xylene
18688 2.81 2.74 2.78 0.07 2.5

Naphthalene
18692 21.7 23.7 22.7 2.0 8.9

Anthracene
18692 415 436 426 21 4.9

Thiophene (mg/1) 18691 <2.00 <2.00 <2.00 None None

Furfural (mg/1)
18691 <2.00 <2.00 : <2.00 None None

Relative Percent Difference =
Range/Average X 100



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

- QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: UNION CARBIDE A.E.S. Job Code: COH

(Units: ug/1, or ppb)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Benzene 18689 SPK 34.4 <2.00 31.0 111

Toluene 18689 SPK 37.5 <2.00 35.7 105

m/p-Xylene 18689 SPK 25.4 <2.00 26.2 97

Naphthalene 18692 SPK 354 22.7 335 99

Furfural (mg/1) 18692 SPK 13.5 <2.00 12.6 107

Thiophene (mg/1) 18690 SPK 7.57 <2.00 9.65 78

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter or ppm
Client: UNION CARBIDE A.E.S. Job Code:COH

Sample original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

---

Ammonia 18689 BQL* BQL BQL None None

Total Recoverable Phenols 18692 0.150 0.150 0.150 None None

Sulfate 18692 26 30 28 4.0 14

Relative Percent Difference =

Range/Average X 100
* Below quantifiable limits.



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: UNION CARBIDE A.E.S. Job Code: COH

(Units:mg/1 or ppm)

Sample Observed original Added Percent

Analytical Parameters NO. Type Conc. Conc. Conc. Recovery*

Ammonia 18689 SPK 0.48 BQL** 0.50 96

Ammonia 9916 EPA 8.0 8.0 --- 100

Total Recoverable Phenols 18692 SPK 0.336 .0.150 0.200 93

Total Recoverable Phenols 731 STD 0.286 0.300 --- 95

Sulfate 18692 SPK 148 28 100 120

Sulfate 384-2 EPA 6.8 7.2 --- 94

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Below quantifiable limits.
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APPENDIX H

ANALYTICAL DATA

GROUNDWATER SAMPLING PROGRAM
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: RESULTS - WET CHEMISTRY

Client: CRA A.E.S. Job Code CRF

AES Lab No. - 18739 18740

Sample ID - OW1-88 OW2-88 METHOD

-- GRAB GRAB BLANK

Analytical . Method Quant.

Parameter(s) No. Limits |Sample Date- 3/22/88 3/22/88

Total Cyanide (mg/1) 335.3 0.01 BQL* BQL BQL

Total Rec. Phenols (mg/1) 420.2 0.005 0.044 BQL BQL

Margard€ L. Skowron
* Below quantifiable limits. Wet Chemistry Supervisor

Va
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ALivaNCEL i:.NVI:v,.MEA.nu Su..v ICE„, INC.
LABORATORY REPORT

Type of Analysis.: PCBs AND PESTICIDES

Units Of Measure: Micrograms/Liter, or ppb:
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18739 · 18740

Sample ID - 0W1-88 OW2-88 METHOD

BLANK

Analytical Method Quant.

parameter(s) No. Limits ISample Date- 3/22/88 3/22/88

Aldrin 608 0.50 BQL* BQL BQL

alpha-BHC 0.50 0.52 BQL BQL

beta-BHC 0.50 BQL BQL BQL

gamma-BHC " 0.50 BQL · BQL BQL
delta-BHC 0.50 BQL BQL BQL

Chlordane " 5.00 BQL · BQL . BQL

4,4'-DDT " 0.50 BQL BQL BQL

4,4'-DDE " 0.50 BQL BQL BQL

4,4'-DDD " 0.50 BQL BQL BQL

Dieldrin " 0.50 BQL BQL - BQL

alpha-Endosulfan " 0.50 . BQL BQL BQL

beta-Endosulfan " 0.50 BQL BQL BQL
Endosulfan Sulfate ' 0.50 BQL . BQL BQL
Endrin " 0.50 BQL BQL BQL

Endrin Aldehyde " 0.50 BQL BQL BQL

Heptachlor " 0.50 BQL BQL BQL

Heptachlor Epoxide " 0.50 BQL BQL BQL
PCB-1242 " 0.50 BQL · BQL BQL
PCB-1254 0.50 BQL BQL . BQL

PCB-1221 " 0.50 BQL BQL BQL
PCB-1232 " 0.50 BQL BQL BQL

PCB-1248 " 0.50 BQL BQL BQL

PCB-1260 . 0.50 BQL BQL BQL

PCB-1016 0.50 BQL BQL BQL

Toxaphene " 5.00 BQL BQL BQL
rn

* Below quantifiable limits.

__11=t_»aL_-
. n Susan C. Scrocchi

Gas Chromatography Supervisor

. r · :.4..• -elter



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS

Units Of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18739. 18740 18741

Sample ID - OW1-88 OW2-88 FIELD

---0--------------------
GRAB GRAB BLANK

Analytical Method Quant.

Parameter(s) No. Limits Sample Date- 3/22/88 3/22/88 3/17/88

Chloromethane 624 10 BQL* BQL BQL

Vinyl Chloride " 10 BQL BQL BQL

Chloroethane " 10 BQL BQL BQL

Bromomethane 0 10 BQL BQL BQL

2-Chloroethyl Vinyl Ether " 10 BQL BQL . BQL

Ethylbenzene 0 5.0 BQL BQL BQL

Methylene Chloride " 5.0 BQL BQL BQL

Chlorobenzene " 5.0 BQL BQL BQL

1,1-Dichloroethylene . 5.0 BQL BQL BQL

1,1-Dichloroethane . 5.0 BQL BQL BQL

trans-1,2-Dichloroethylene 0 5.0 BQL BQL BQL

Chloroform " 5.0 BQL BQL BQL

1,2-Dichloroethane " 5.0 BQL BQL BQL

1,1,1-Trichloroethane 0 5.0 BQL BQL BQL

Carbon Tetrachloride " 5.0 BQL BQL BQL

Bromodichloromethane " . 5.0 BQL BQL BQL

1,2-Dichloropropane . 5.0 BQL BQL BQL

trans-1,3-Dichloropropene " 5.0 BQL BQL BQL

Trichloroethylene " 5.0 BQL BQL BQL

Benzene " 5.0 BQL BQL BQL

cis-1,3-Dichloropropene . 5.0 BQL BQL BQL

1,1,2-Trichloroethane 5.0 BQL BQL BQL

Dibromochloromethane " 5.0 BQL BQL BQL

Bromoform " 5.0 BQL BQL BQL

* Below quantifiable limits.

-,trn -·1 · rf

1
Susan C. Scrocchi

3 Gas Chromatography Supervisor

1

1
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: VOLATILE ORGANICS

Units Of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- /740 18741

Sample ID - -88 FIELD

iRAB BLANK

18739 18

0W1-88: OW2

GRAB G

3/22/88 3/22

BQL*
BQL

BQL

BQL

Analytical Method Quant. 1
Parameter(s) No. Limits ISample.Date- : 788 3/17/88

1,1,2,2-Tetrachloroethylen 624 5.0 BQL BQL

1,1,2,2-Tetrachloroethane " 5.0 BQL BQL

Toluene " 5.0 BQL BQL

Trichlorofluoromethane " 5.0 BQL BQL

* Below quantifiable limits. - 4
Susan C. Sctacchi

Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: BASE/NEUTRAL EXTRACTABLES

Units Of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code CRF

AES Lab No.- 18739 18740 18741

Sample ID - 0W1-88 OW2-88 FIELD

GRAB GRAB BLANK

Analytical Method Quant.

parameter(s) No. Limits ISample Date- 3/22/88 3/22/88 3/17/88

N-Nitrosodimethylamine 625 10 BQL* BQL BQL

Bis(2-Chloroethyl)Ether " 10 BQL BQL BQL

1,4-Dichlorobenzene " 10 BQL BQL BQL

1,4-Dichlorobenzene " 10 BQL BQL BQL

1,2-Dichlorobenzene " 10 BQL BQL .BQL

Bis(2-Chloroisopropyl) 10 BQL BQL BQL

Ether " 10 BQL BQL BQL

Hexachloroethane 10 BQL BQL BQL

N-Nitrosodi-N-Propylamine " 10 BQL BQL BQL

Nitrobenzene " 10 BQL BQL BQL

Isophorone " 10 BQL BQL BQL

Bis(2-Chloroethoxy)Methane " 10 BQL BQL BQL

1,2,4-Trichlorobenzene " 10 BOL BQL BQL

Naphthalene " 10 BQL BQL BQL

Hexachlorobutadiene " 10 BQL BQL BQL

Hexachlorocylopentadiene 10 BQL BQL BQL

2-Chloronaphthalene " 10 BQL BQL BQL

Dimethylphthalate . 10 BQL BQL BQL

Acenaphthylene " 10 BQL BQL BQL

2,6-Dinitrotoluene " 10 BQL BQL BQL

Acenaphthene " 10 BQL BQL BQL

2,4-Dinitrotoluene - 10 BQL BQL BQL

Diethylphthalate " 10 BQL BQL BQL

Susan C. Scrbcchi
Below quantifiable limits. · - 5 Gas Chromatography

-t-r Y -

1

Supervisor
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: BASE/NEUTRAL EXTRACTABLES

Units Of Measure: Micrograms/Liter,
Client: CRA A.E.S.

C hi
04 ppb -,/
Job-Gove CRF

AES Lab No.- 18739 18740 18741

Sample ID - 0W1-88 OW2-88 FIELD

GRAB · GRAB BLANK

Analytical  Method Quant.
parameter(s) No. Limits Sample Date- 3/22/88 3/22/88 3/17/88

Fluorene 625 10 BQL* BQL BQL

4-Chlorophenylphenylether " 10 BQL BQL BQL

Diphenylamine(N-Nitroso) " 10 BQL BQL BQL

1,2-Diphenylhydrazine
(Azobenzene) " 10 BQL BQL BQL

4-Bromophenylphenylether " 10 BQL BQL BQL

Hexachlorobenzene " 10 BQL BQL BQL

Bhenanthrene " 10 14 BQL BQL

Ahthracene " 10 BQL BQL BQL

Di-N-Butylphthalate " 10 BQL BQL BQL

<Fluoranthene 0 10 13 BQL BQL

Benzidine " 50 BQL BQL BQL
10 . 12 BQL BQL<-Py rene

Butylbenzylphthalate . 10 BQL BQL BQL

Benzo(a)Anthracene ' 10 BQL BQL BQL

3,3'-Dichlorobenzidine " 30 BQL BQL BQL
10 BOL BQL * BQLChrysene

Bis(2-Ethylhexyl)Phthalate " 10 BQL BQL BQL

Di-N-Octylphthalate " 10 BQL BQL BQL

Benzo(b)Fluoranthene - " 10 BQL BQL BQL

Benzo(k)Fluoranthene " 10 BQL BQL BQL

Benzo(a)Pyrene " 10 BQL BQL BQL

Indeno(1,2,3-C,D)Pyrene " 10 BQL BQL BQL

Dibenzo(a,h)Anthracene " 10 BQL BQL BQL

Benzo(g,h,i)Perylene 10 · BQL BQL BQL

4

____ -470_13_4L____4.cL_-___
Susan' C. Scrobbhi

* Below quantifiable limits. , Gas Chromatography Supervisor



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: ACIDS

Units Of Measure: Micrograms/Liter, or ppb
Clieht: CRA A.E.S. Job Code CRF

AES Lab No.- 18739 18740 18741

Sample ID - 0W1-88 OW2-88 FIELD

GRAB GRAB BLANK

Analytical Method Quant. 1
parameter(s) No. Limits ISample Date- 3/22/88 3/22/88 3/17/88

Phenol 625 10 BQL* BQL BQL

2-Chlorophenol " 10 BQL BQL BQL

2-Nitrophenol " 10 . BQL BQL BQL

2,4-Dimethylphenol " 10 BQL BQL BQL

p-Chloro-m-Chesol 10 BQL BQL BQL

2,4, 6-Trichlorophenol " 10 BQL BQL BQL

2,4-Dinitrophenol " 20 BQL BQL BQL

4-Nitrophenol " 20 BQL BQL BQL

4,6-Dinitro-0-Cresol " 20 BQL BQL BQL

Pentachlorophenol " 20 BQL BQL BQL

2,4-Dichlorophenol " 10 BQL BQL BQL

* Below quantifiable limits. . 7

I *)

Susan C. Scrocch
Gas Chromatography Supervisor

1



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

Type of Analysis: METALS

Client: CRA A.E.S. Job Code CRF

(All results are in mg/1)

AES Lab No. - 18739 18740 .

Sample ID - OW1-88 OW2-88 METHOD

GRAB GRAB BLANK

Analytical : Method Quant. 1
Parameter(s) No. Limits |Sample Date- 3/22/88 3/22/88

Soluble Antimony (Sb) 204.2 0.020 BQL* BQL BQL

Soluble Arsenic (As) 206.2 0.005 0.014 BQL BQL

Soluble Beryllium (Be) 210.1 , 0.05 . BQL BQL BQL

Soluble Cadmium (Cd) 213.1 0.04 BQL BQL BQL

Soluble Chromium (Cr) 218.1 0.50 BQL BQL BQL

Soluble Copper (Cu) 220.1 0.20 BQL BQL BQL

Soluble Lead (Pb) 239.1 1.00 BQL BQL BQL

Soluble Mercury (Hg) 245.2 0.001 BQL BQL BQL

Soluble Nickel (Ni) 249.1 0.30 BQL BQL BQL

Soluble Selenium (Se) 270.2 0.005 BQL BQL BQL

Soluble Silver (Ag) 272.1 0.10 BQL BQL BQL

Soluble Thallium (Tl) 279.2. 1.00 BQL BQL BQL

Soluble Zinc (Zn) 289.1 0.05 0.06 0.12 BQL

{) -11 A
=04&ELE_J>22\¥=1*.4.rf_.
Janette Bingert ' (J

* Below quantifiable limits. :. Atomic Spectroscopy Mupervisor
0
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter or ppm
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters No. Conc. Conc. Conc. Range Difference

Total Cyanide 18740 BQL* BQL BQL None None

Total Recoverable Phenols 18740 BQL BQL BQL None None

Relative Percent Difference =

Range/Average X 100
* Below quantifiable limits.

9



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job .Code: CRF

(Units:mg/1 or ppm)

Sample Observed Original Added percent

Analytical Parameters No. Type Conc. Conc. Conc. · Recovery*

Total Cyanide 18740 SPK 0.24 BQL** 0.25 96

Total Cyanide STD 0.10 .0.10 --- 100

Total Recoverable Phenols 18740 SPK 0.220 BQL 0.200 110

Total Recoverable Phenols 731 STD 0.286 0.300 --- 95

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Below quantifiable limits.

1-0



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

WET CHEMISTRY DEPARTMENT  '

AES JOB CODE C Q F

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

410. 1 1%139,1174 D . 31% RR /4Q

25 %4.3 1 9 739.90 -3  2-9 ee 1760

11



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Aldrin 18739 <0.50 <0.50 <0.50 None None

alpha-BHC 18739 0.52 <0.50 N/A* N/A N/A

beta-BHC 18739 <0.50 <0.50 <0.50 None None

gamma-BHC 18739 <0.50 <0.50 <0.50 None None

delta-BHC 18739 <0.50 <0.50 <0.50 None None

Chlordane 18739 <5.00 <5.00 <5.00 None None

4,4'-DDT 18739 <0.50 <0.50 <0.50 None None

4,4'-DDE 18739 <0.50 <0.50 <0.50 None None

4,4'-DDD 18739 <0.50 <0.50 <0.50 None None

Dieldrin 18739 <0.50 <0.50 ·<0.50 None None

alpha-Endosulfan 18739 <0.50 <0.50 <0.50 None None

beta-Endosulfan 18739 <0.50 <0.50 <0.50 None None

Endosulfan Sulfate 18739 <0.50 <0.50 <0.50 None None

Endrin 18739 <0.50 <0.50 <0.50 None None

Endrin Aldehyde 18739 <0.50 <0.50 <0.50 None None

Heptachlor 18739 <0.50 <0.50 <0.50 None None

Heptachlor Epoxide 18739 <0.50 <0.50 <0.50 None None

PCB-1242 18739 <0.50 <0.50 <0.50 None None

PCB-1254 18739 <0.50 <0.50 <0.50 None None

PCB-1221 18739 <0.50 <0.50 <0.50 None None

PCB-1232 : 18739 <0.50 <0.50 <0.50 None None

PCB-1248 18739 <0.50 <0.50 <0.50 None None

PCB-1260 18739 <0.50 <0.50 <0.50 None None

PCB-1016 18739 <0.50 <0.50 <0.50 None None

Toxaphene 18739 <5.00 <5.00 <5.00 None None

Relative Percent Difference =

Range/Average X 100

* Not applicable.
12
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: ug/1, or ppb)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

beta-BHC 18740 SPK 1.22 <0.50 2.00 61

Heptachlor Epoxide 18740 SPK 1.85 <0.50 2.00 92

Heptachlor Epoxide EPA 1.43 --- 2.0 72

Endosulfan I EPA 2.18 --- 2.0 109

Endosulfan II EPA 7.47 --- 10.0. 75

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)

13
.



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT

AES JOB CODE CRF

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF EXTRACTION

/louti &08 1% 139,46
U'

14



ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT · -

AES JOB CODE C R f

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

€AA a.. la_, oCR 15$139440 0 81241* 2.0 \\- 24·00

1b



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Chloromethane 18739 <10 <10 <10 None None

Vinyl Chloride 18739 <10 <10 <10 None None

Chloroethane 18739 <10 <10 <10 None None

Bromomethane 18739 <10 <10 <10 None , None

2-Chloroethylvinylether 18739 <10 <10 <10 None None

Ethylbenzene 18739 <5.0 <5.0 <5.0 None None

Methylene Chloride 18739 <5.0 <5.0 <5.0 None None

Chlorobenzene 18739 <5.0 <5.0 <5.0 None None

1,1-Dichloroethylene 18739 <5.0 <5.0 <5.0 None None

1,1-Dichloroethane 18739 <5.0 <5.0 <5.0 None None

trans-1,2-Dichloroethylene 18739 <5.0 <5.0 · <5.0 None None

Chloroform 18739 <5.0 <5.0 <5.0 None None

1,2-Dichloroethane 18739 <5.0 <5.0 <5.0 None None

1,1,1-Trichloroethane 18739 <5.0 <5.0 <5.0 None None

Carbon Tetrachloride 18739 <5.0 <5.0 <5.0 None None.

Bromodichloromethane 18739 <5.0 <5.0 : <5.0 None None

1,2-Dichloropropane 18739 <5.0 <5.0 <5.0 None None

trans-1,3-Dichloropropene 18739 <5.0 <5.0 <5.0 None None

Trichloroethylene 18739 <5.0 <5.0 <5.0 None None

Benzene 18739 <5.0 <5.0 <5.0 None None

cis-1,3-Dichloropropene .18739 <5.0 <5.0 <5.0 None None

1,1,2-Trichloroethane 18739 <5.0 <5.0 <5.0 None None

Dibromochloromethane 18739 <5.0 <5.0 <5.0 None None

Bromoform 18739 <5.0 <5.0 <5.0 None None

Relative Percent Difference =

Range/Average X 100

- -----il.-- -
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis·
Units of Measure: Micrograms/Liter, or ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

1,1,2,2-Tetrachloroethylene 18739 <5.0 <5.0 , <5.0 None None

1,1,2,2-Tetrachloroethane 18739 <5.0 <5.0 <5.0 None None

Toluene 18739 <5.0 <5.0 <5.0 None None

Trichlorofluoromethane 18739 <5.0 <5.0 <5.0 None · None

Relative Percent Difference =

Range/Average X 100

17



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION .

Type of Analysis: Duplicate Analysis.
Units of Measure: Micrograms/Liter, or ·ppb
Client: CRA A.E.S. Job Code:CRF

Sample Original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

N-Nitrosodimethylamine 18739 <10 <10 <10 None None

Bis(2-Chloroethyl)Ether 18739 <10 <10 <10 None None

1,3-Dichlorobenzene 18739 <10 <10 <10 None None

1,4-Dichlorobenzene 18739 <10 <10 <10 None . None

1,2-Dichlorobenzene 18739 <10 <10 <10 None None

Bis(2-Chloroisopropyl)Ether 18739 <10 <10 <10 None None

Hexachloroethane 18739 <10 <10 <10 None None

N-Nitrosodi-N-Propylamine 18739 <10 <10 <10 None None

Nitrobenzene 18739 <10 <10 <10 None None

Isophorone 18739 <10 <10 <10 None None

Bis(2-Chloroethoxy)Methane 18739 <10 <10 <10 None None

1,2,4-Trichlorobenzene 18739 <10 <10 <10 None None

Naphthalene 18739 <10 <10 <10 None None

Hexachlorobutadiene 18739 <10 <10 <10 None None

Hexachlorocylopentadiene 18739 <10 <10 <10 None None

2-Chloronaphthalene 18739 <10 <10 <10 None None

Dimethylphthalate 18739 <10 <10 <10 None None

Acenaphthylene 18739 <10 <10 <10 None None

2,6-Dinitrotoluene 18739 <10 <10 <10 None None

Acenaphthene 18739 <10 <10 <10 None None

2,4-Dinitrotoluene , 18739 <10 <10 <10 None None

Diethylphthalate . 18739 <10 <10 <10 None None

Relative Percent Difference =

Range/Average X 100

I-I-..I - 0..I.-

18



ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Liter, Or ppb
Client: CRA A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Fluorene 18739 <10 <10 <10 None None

4-Chlorophenylphenylether 18739 <10 <10 <10 None None

Diphenylamine(N-Nitroso) 18739 <10 <10 <10 None None

1,2-Diphenylhydrazine(Azobenzene) 18739 <10 <10 <10 None None

4-Bromophenylphenylether 18739 <10 · <10 <10 · None ' None

Hexachlorobenzene 18739 <10 <10 . <10 None None

Phenanthrene 18739 14 14 14 0 0

Anthracene 18739 <10 <10 <10 None None

Di-N-Butylphthalate 18739 <10 <10 <10 None None

Fluoranthene 18739 13 10 11.5 3 26

Benzidine 18739 <50 <50 <50 None None

Pyrene 18739 12 <10 N/A* N/A N/A

Butylbenzylphthalate 18739 <10 <10 <10. None None

Benzo(a)Anthracene 18739 <10 <10 <10 None None

3,3'-Dichlorobenzidine · 18739 <30 <30 <30 None None

Chrysene 18739 <10 <10 <10 None None

Bis(2-Ethylhexyl)Phthalate 18739 <10 <10 <10 None · None

Di-n-Octylphthalate 18739 <10 <10 <10 None None

Benzo(b)Fluoranthene 18739 <10 <10 <10 None None

Benzo(k)Fluoranthene 18739 <10 <10 <10 None None

Benzo(a)Pyrene 18739 <10 <10 <10 None None

Indeno(1,2,3-c,d)Pyrene 18739 <10 <10 <10 None None

Dibenzo(a,h)Anthracene 18739 <10 <10 <10 None None

Benzo(g,h,i)Perylene 18739 <10 - <10 <10 None None

Relative Percent Difference =

Range/Average X 100
* Not applicable
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Measure: Micrograms/Liter, or'ppb
Client: CRA 'A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %

Analytical Parameters Code Conc. Conc. Conc. Range Difference

Phenol 18739 <10 <10 . <10 None None

2-Chlorophenol 18739 <10 <10 <10 None None

2-Nitrophenol 18739 <10 <10 <10 None None

2,4-Dimethyphenol 18739 <10 <10 <10 None . None

p-Chloro-M-Cresol 18739 <10 <10 <10 None None

2,4,6-Trichlorophenol 18739 <10 <10 <10 None None

2,4-Dinitrophenol 18739 <20 <20 <20 None None

4-Nitrophenol 18739 <20 <20 <20 None None

4,6-Dinitro-0-Cresol 18739 <20 <20 <20 None None

Pentachlorophenol 18739 <20 <20 <20 None None

2,4-Dichlorophenol 18739 <10 <10 <10 None None

Relative Percent Difference =

Range/Average X 100

.lili...lilli .- -
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units: ug/1, or ppb)

Sample Observed Original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

1,1-Dichloroethane 18740 SPK 35 <5.0 28 125

Methylene Chloride 18740 SPK 59 <5.0 48 123
Chloroform 18740 SPK 38 : <5.0 30 126

rrichloroethylene 18740 SPK 22 <5.0 32 69

1,1,2-Trichloroethane 18740 SPK 30 <5.0 40 75

Tetrachloroethylene 18740 SPK 24 <5.0 36. 67

1,2-Dichloroethane-d4 18739 Surrogate 52 --- 50 104

Toluene-d8 18739 Surrogate 43 --- 50 86
4-Bromofluorobenzene 18739 Surrogate 40 --- 50 80

Naphthalene 18740 SPK 84 <10 100 84

Acenapthene 18740 SPK 71 - <10 100 71

Anthracene 18740 SPK 65 <10 100 65

Diethylphthalate 18740 SPK 63 <10 55 115

Di-N-Butylphthalate 18740 SPK 57 <10 63 90

Butylbenzylphthalate 18740 SPK 54 : <10 60 90

Bis-2-Ethylhexylphthalate 18740 SPK 61 <10 65 94
Di-N-Octylphthalate 18740 SPK 75 <10 95 79

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
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ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

GAS CHROMATOGRAPHY DEPARTMENT'

AES JOB CODE CRE

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

AR /1

626

18739 - 40 3%4195- /5:00 - g/:30

£139-40 4 16) ra- /4 00 - /9:00

1
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - PRECISION

Type of Analysis: Duplicate Analysis
Units of Analysis: Milligrams/Liter, or ppm
Client: CRA A.E.S. Job Code:CRF

Sample original Duplicate Average Rel. %
Analytical Parameters No. Conc. Conc. Conc. Range Difference

Soluble Antimony (Sb) 18739 BQL* BQL · BQL None None

Soluble Arsenic (As) 18739 0.013 0.014 0.014 0.001 7

Soluble Beryllium (Be) 18739 BQL · BQL BQL None None

Soluble Cadmium (Cd) 18739 BQL BQL BQL None None

Soluble Chromium (Cr) 18739 BQL BQL BQL None None

Soluble Copper (Cu) 18739 BQL BQL BQL None None

Soluble Lead (Pb) 18739 BQL BQL BQL None None

Soluble Mercury (Hg) 18739 BQL BQL BQL None None

Soluble Nickel (Ni) 18739 BQL BQL BQL None None

Soluble Selenium (Se) 18739 BQL BQL BQL None None

Soluble Silver (Ag) 18739 BQL BQL BQL None None

Soluble Thallium (Tl) 18739 BQL BQL BQL None None

Soluble Zinc (Zn) 18740 BQL BQL BQL None None

Relative Percent Difference =

Range/Average X 100
* Below quantifiable limits.

1 1
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ADVANCED ENVIRONMENTAL SERVICES, INC.
LABORATORY REPORT

QUALITY CONTROL - ACCURACY

Type of Analysis: Matrix Spikes and E.P.A. Standards
Client: CRA A.E.S. Job Code: CRF

(Units:mg/1 or ppm)

Sample Observed original Added Percent

Analytical Parameters No. Type Conc. Conc. Conc. Recovery*

Soluble Antimony (Sb) 18740 SPK 0.304 BQL**

EPA (Sb) std. 581 EPA 0.084 0.087

Soluble Arsenic (As) 18740 SPK 0.098 BQL

EPA (As) std. 386 EPA 0.034 0.030

Soluble Beryllium (Be) 18740 SPK 1.78 . BQL

EPA (Be) std. 386 EPA 1.03 0.99

Soluble Cadmium (Cd) 18740 SPK 2.02 BQL

EPA (Cd) std. 1085 EPA 1.07 1.01

Soluble Chromium (Cr) 18740 SPK 10.24 BQL

EPA (Cr) std. 283 EPA 2.94 3.25

Soluble Copper (Cu) 18740 SPK 5.20 BQL

EPA (Cu) std. 386 EPA 1.13 0.99

Soluble Lead (Pb) 18740 SPK 19.46 BQL

EPA (Pb) std. 1085 EPA 5.12 5.12

Soluble Mercury (Hg) 18740 SPK 0.011 BQL

EPA (Hg) std. 1183 EPA 0.0040 0.0046

Soluble Nickel (Ni) 18740 SPK 4.48 BQL

EPA (Ni) std. 386 EPA 1.05 0.99

Soluble Selenium (Se) 18740 SPK 0.093 BQL

EPA (Se) std. 386 EPA 0.008 0.007

Soluble Silver (Ag) 18740 SPK 3.80 BQL

EPA (Ag) std. 1085 EPA 2.46 2.50

Soluble Thallium (Tl) 18740 SPK 22.20 BQL

Independent (Tl) std. EPA 10.50 10.00

Soluble Zinc (Zn) 18740 SPK 1.02 :0.12

EPA (Zn) std. 386 EPA 0.49 0.50

0.300
---

0.100

---

2.00

---

2.00

---

10.00

---

5.00
---

20.00

---

0.010
---

5.00

---

0.100

---

4.00

---

20.00

---

1.00
---

101

96

98

113

89

104

101

106

102

90

104

114

97

100

110

87
90

106

93

100

95
98

111

105

91

98

* % Recovery=100 x ((Observed Conc. - "background" Original Conc.)/"Spike" Added Conc.)
** Below quantifiable limits.

-. I.'............. I-
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ADVANCED ENVIRONMENTAL SERVICES, INC.
. PARAMETER TRACEABILITY REPORT

ATOMIC SPECTROSCOPY DEPARTMENT

AES JOB CODE 0 Ay=

ANALYST ANALYTICAL METHOD SAMPLE CODE DATE OF ANALYSIS TIME OF ANALYSIS

<* n
013,/ /8 139 -96 . 3-39 -92 21.00

2491/ 1%739-40 3 - 2% - * ILUO O

Orq,( /97 3 9140 .1 - 29 - 2 2 CO( no
399,/ /2739-96 2-22 - FF \<k no

9 45% 2- /2739-40 3 - 24 -7 9 21 DO

. I
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ADVANCED ENVIRONMENTAL SERVICES, INC.
PARAMETER TRACEABILITY REPORT

ATOMIC SPECTROSCOPY DEPARTMENT

AES JOB CODE t,/ «

ANALYST ANALY'rICAL METHOD SAMPLE CODE DATE OF ANALYSIS . TIME OF ANALYSIS

- R rrtirrliho u RON, 21 /*739 -1/0 3 r 39.- %23 I Soo

ROG, 0- IS-739-¢6 3 - 3.9-9$/ 10 OCE>

2.-70, g 19739-1.+b 3- 24-52 llOO

f L,«a 2 < 0 t | 197 39 - 98 7-23-yp /700

9/30, I /3739-96 3- 73- 2 F L (ent)

179 , C 19739 -90 3 - 23 - 97 \900

R 1% i \ 1 7739 -+5 3 - 2 3 - 72- 1%00

273, /9-739 -40 3 - 23-18 l 360
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APPENDIX B

CHAIN OF CUSTODY RECORDS



-

-

SHIPPED TO (Laboratory name):CRA

Con•uning Engln CONESTOGA#ROVERS & ASSOCIATES AES
651 Colby Drive,Waterloo. Ontario Canada N2V 1(;2

CHAIN OF CUSTODY PRCJECT •P: PROJECT NAME: ni04(larbij)¢- -
RECORD 2293 2-epujolic' Clrou-v,Subaler 1

SAMPLER'S SIGNATURE __ A»„« C- SAMPLE al IREMARKS
TYPE .%2

Pc,8 1

4 39

SEQ.
DAlE nME SAMPLE LOCATOIN -8Ng SAMPLE Np.

3a /0 30 6631 -29 VOA 1-61161 F & Abl i ti 94.
Naog

1 Po504. C£.924-

332 li¥ \ 0.00 01 20 - 2 2 VOA

Ylle.nAI
Lea.,4
POR
636

r; p Ble nk \,00

s AB# 4 4,
Na.041

1 -
-

i -
N

5 1TOTAL NUMBER OF CONTAINERS

ANnaPATED CHEMICAL HAZARDS:

Unkhoan .......
REUNQUISHED BY: n B - ' DRE/TIME -m. .1..,-C, 3/2°81, 13/0
REUNQUISHED BY: DATE/HME . , RECEIVED BY:

1 . U.
(=M)

REUNQUISHED BY: DATE/™E RECE]VED BY:

ml: .- .® (900 -

ADDITIONAL SGNATURE USHEET REQUIRED

RECEp,ED FOR.lABOR-AlORY-#E J DpIE/7165/ 1METHOD OF SHPMENT: SHIPPED Br .--

UnluAGULE- 31 /., 5
(2100, . -

CONDITION OF SEAL UPON RECE]PT: COOLER oe*NED BY: --- -- DATE»E
GENERAL CONDITION OF COOLER:

(sal)

WHITE - CRA OFFICE COPY
Ya-LOW - RECE]VING LABQRWTORY COPY
PINK - ORA LABORATORY COPY

GOLDEN ROD - SHIPPERS
NO- -4534

1

1

4



,4966*2262 -
ENVIRONMENTAL SERVICES INC

2186 LIBERTY DRIVE

NIAGARA FALLS, NY 14304
(716) 283-3120

2HAIN OF CUSTODY JOB CODE PROJECT NAME

RECORD Q-AP d E-A L)"/SA) O-A<j'WOr=

SAMPLER'S
SIGNATURE

APLE SEQ.
Nl

Q · b.k_,C -C-
ma.

U <I
DATE TIME SAMPLE I.OCATICN 5 8 SAMPLE TYPE

3/,alit mao ou) 1- 75< * 6),4-7-ad
343 kt "-00 0 CO 1 -9 2 X ,,

72,B 6,4 N K ..

11

/1

REMARKS

1/XlIGCUS

TOTAL =9 023

LINQUISHED BY (Sign)

10.· hu/»Un- C-
(3

DATE TIME RECPiVED BY (Sign)

INQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

INQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

LINQUISHED BY (Sign) · DATE TIME RECEIVED BY (Sign)

9 1
EMARKS:

11

28

.......·...,911;4:·.'AZ.wt.uu?•WAAddulut•£·4 .b , i.6,·,1-182¢46·,·.1,6,···,4 .··

1 LL__.1
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. 79

.

K

.

Ir 44 - ,

h 1
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APPENDIX I

WATERMAIN INSTALLATION PROGRAM

SAMPLE "A" RESULTS



0 200 500ft

L-'-L-'-/-"

mh
W NEW 16= PVC

WATER UNE

57 58

¤64

086 083 0 0

58 55

062

036 63> 038 039 040 71
031 032 033 034035 |

-

W
0 01 026 027 028 0290 59 541 30

* ¤61 68 # 691 021 022 023 02495 SOLID WASTE MANAGEMENT FACIUTY  |

4 9 /1 0 016 017 018 019 0 '
52 201

I

5?  01 02 03 04 oaL
031" 06 07 08 09 010

du -0'T- 3-68- -
042 045 047

x O W 011 012 013 014015 043
X 49

0 OP 0 00

RHODE ISLAND AVE.

LEGEND

PROPERTY UNE 0 5 UCC TEST HOLE

X x FENCE UNE

W PVC WATER UNE

0 62 NIAGARA VEST TEST HOLE

figure 3
TEST HOLE LAYOUT

NIAGARA PLANT-REPUBLIC LOCATION

Union Carbide Corporation
1851-10/07/87-P-0

.................
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. 00/5
EN

e .

0 200 500ft

Ati-Ad.

W NEW 16- PVC
WATER UNE

10/
N H

-V
-

- -IJ------Il- -
-7

W

1

) \X = 1 SOLID WASTE MANAGEMENT FACIUTY 

\\ 1 1
Lin A '-1; 1 . 1L___ ________-i

l \ \\
- 1
-

-
- i

X W
X

RHODE ISLAND AVE.

LEGEND

PROPERTY UNE UCC PROPERTY CONTAINING WASTE (£20 acres)

x x FENCE UNE · NIAGARA VEST PROPERTY

CONTAINING WASTE (7 ocres) · figure 2
W PVC WATER UNE

AREAS CONTAINING WASTE
NIAGARA PLANT-REPUBLIC LOCATION

Union Carb ide Corporation
51-10/07/87-P-0

1 1

%-



NOTES: 1) TOTAL LENGTH OF NEW WATER LINE
THROUGH UCC PROPERTY APPROX. 0
2300 ft

2) LENGTH OF PIPE THROUGH SUSPECT -
AREA 800 ft.

W NEW 117 PVC
WATER UNE

W

W

1 1

? \X a=  SOUD WASTE MANAGEMENT FACILITY 
1 1

1 7 :-<0 1
1 L------------1

-7- H · 1
X W

X

RHODE ISLAND AVE

LEGEND

- PROPERTY LINE CONTAMINATION FOUND AT EXCAVATED AREA (D
X X FENCE UNE

W PVC WATER UNE

.

' I

AREA FROM IS SUSPECTED OF

CONTAMINAT figure 1
SUSPECTED CONTAMINATED AREAS

NIAGARA PLANT-REPUBLIC LOCATION

- Uniorf Carbide Corporation
1-10/07/87-P-0Ul

200 50On 11

L-

'4.,

€



TABLE 7

COMPARISON OF SOIL DATA TO EP TOXICITY LIMITS

Parameter . Soil EP TOX5 ppm

METALS

Total Aluminum 1.99
Total Barium 0.225
Total Calcium 224

Total. Chromium 0.006

Total Cobalt 0.056

Total Copper O.021

Total Iron 2.73

Total. Lead 0.191

Total Magnesium - 70.4
Total Manganese 2.47
Total Mercury <0.001

Total Nickel 0.163

Total Potassium 2.71

Total Sodium 1390

Total Thallium 0.018

Total Zinc 2.38

100

--

5.0

--

--

--

5.0

--

--

0.2

--

--

PAHs PRELIMINARY
Napththalene * ND --
Acenaphthylene ND --

Acenaphthene 13.6 --

Fluorene - ND --

Phenanthrene 50.0 . · --

Anthracene 15.9 --

Fluoranthene - 114 --

Pyrene 92.7 --

Chrysene 83.8 --
Benzo(a)anthracene 68.7 --

Benzo(b+k)fluoranthene 130 --

Benzo(e)pyrene ND · --

Benzo(a)pyrene · 70.0 --
Perylene ND --
Indeno(1,2,3-CD)Pyrene 46.0 --

Dibenz(a,h)anthracene 20.7 --

Benzo(g,h,i)perylene 49.3 --

NOTE:

Soil Data Result of TCLP Procedure

a



TABLE 6

METALS

m 10 EPA N.Y. State N.Y. State N·Y• State

Water Cons (mg/L) HCL (mg/L) WQC (mg/L) Proposed RMCL e/l) Heal th Adv 1 soryg/day) Groundwater- Stand,dsg/L) Amb tent Water Standsg/l)
Total Aluminum 0.171 0.025
Total Barlum 0.081 1·0 1.5 1.8 1.0 1.0
Total Calcium 141

Total Chromlum <0.005 0.05 . 0.05 0.12 0.170 0.05 0.05

Total Cobalt O.014

Total Copper 0.007 1. 1·3 1.0 0.2
Total Iron 0.101 0.3 . 0.3 0.3
Total Lead 0•010 0.05 0.05 0.02 0.020 0.025 0.05

Total Magnes lum 30.0
35.0

Total Manganese 1.86 0.05 0.3 0.3

Total Mercury 0.001 0·002 0.0001 0.003 0.006 0.002 0.002
Total Nickel 0.037 0.0134 . 0.350
Total Potasslum 7.86

Total Sodium 2.5

Total Thoillum <0.005 0.013

Total Zinc 0.09 5.0 5 0 5 0.3

Notes:

{1) Maximum Contamlnant Levels, Primary and Secondary Drinking Water Standards,40 CFR Parts 141 and 143
(2) EPA Ambient Water Quality Criteria, Federal Register, November 28. 1980

' based on taste and odor

- protection of human health (toxiclty) Ingested through water and contaminated aquatic organisms
(3) Proposed Recommended Contaminant Levels, Primary Drinking Water Standards, Federal Register, November 13, 1985
14) EPA Drinking Water Health Advisorles, Lifetime

(5) NYSDEC Ground•ater Classes and Quality Standards for Groundwaters (Class GA Water) Part 703.5
(6) NYSDEC Ambient Water Quality Standards, Part 702, Appendix 31

·9



PRELIMINARY

TABLE 5

POLYNUCLEAR AROMATIC HYDROCARBON DATA

t0 EPA N.Y. Stat¥41 N.Y. State
ts)

N.Y. State
(6)

Water Con (ug/L) HCL (ug/L) WOC (ug/L) Proposed RHCL (ug/L) Health Advisory (ug/day) Groundwater Standards (ug/L) Ambient Water Stands (ug/l)

Naphthalene --

Acenaphthylene -

Acenaphthene

Fluorene 25.5 --

Phenanthrene 148 --

Anthrocene 41.7 --

Fluoranthene 321 -

Pyrene -

Chrysene 280 --
Benzoi a )anthracene 286 --

Benzoibik)fl uoranthene 705 --

Benzote)pyrene

Benzoia)pyrene

Perylene ..

Indeno(1,2,3-CD)Pyrene --

Dibenz(a,h)anthracene

Benzo(g,h, l}perylene -

-- - -- . 10

20 - - - .20

-- - -9 -

42 - --

-3
2.8 * 10 -- -- ND -

Notes:

(1) Maximum Contamloant Levels, Primary and Secondary Drinking Water Standards,40 CFR Parts 141 and 143
(2) EPA Ambient Water Quality Criteria, Federal Register, November 28. 1980

D based on taste and odor

- protection of human health (toxlclty) Ingested through water and contaminated aquatic organisms
(3) Proposed Recommended Contam Inant Levels, Primary Drinking Water Standards, Federal Register, November 13, 1985
(4) EPA Drinking Water Health Advisorles, LIfetime

(5) NYSDEC Groundwater Classes and Quality Standards for Groundwaters (Class GA Water) Part 703.5
(6) NYSDEC Ambient Water Quality Standards, Part 702, Appendix 31



TABLE 4

PESTICIDES AND PCBs

(ug/L)

Detection
Parameter Limits Water Soil WQC

1

Lindane 0.10 ND ND .0123

Endrin 0.10 ND ND 1

Heptachlor 0.50 ND ND .00028

Heptachlor epoxide 0.50 ND ND --

Methoxychlor 5.0 ND ND -

Tbxaphene 5.0 ND ND .00071

Chlordane 5.0 · ND ND .00046

2,4-D 0.10 ND ND -

Silvex 0.10 ND ND --

PCB 1260 * 0.50 ND DID .000079

PCB 1254 * 0.50 ND ND .000079

PCB 1242 * 0.50 ND ND .000079

Notes:

* Since the analysis for PCBs were perforned on the original
soil sample, the units of measure and mg/kg (ppm).

ND: Not Detected at or above the reported detection limits.

1
EPA Ambient Water Quality Criteria for Protection of Human Health, Aquatic
Organisms and Drinking Water.

-?



TABLE 3

PETROLEUM PRODUCTS

(Ppm)

Detection

Parameter Limits Water Soil " TAR"

Kerosene 0.25 ND ND ND

Fuel Oil #2 0.25 ND ND ND

Fuel Oil #4 0.25 ND ND ND

Fuel Oil #6 0.25 ND 'ND ND

Gasoline 0.25 ND ND ND

Lubricating Oils 0.25 ND ND ND

Tar Primer 0.25 3.17 269 (Present)



TABLE 2

SEMI-VOLATILE ORGANICS

(ug/L)

Detection
Parameter Limits Water Soil WQC

1

Phenol . 20

Bis(2-chloroethyl)Ether 20
1,4-Dichlorobenzene 20
1,2-Dichlorobenzene - 20
Hexachlorobenzene 20
Nitrobenzene 20

Hexachlorobutadidne 20

2,4,5-Trichlorophenol 20

2,4,6-Trichlorophenol 20
Pentachlorophenol 20

2,3,4,6-Tetrachlorophenol 20

4-Methyl Phenol (p-Cresol) 20

2-Methyl Phenol (0-Cresol) 20
2,4-Dinitrotoluene 20

3500

0.030

400

400 i
.00072

19800

0.45

2600

1.2

1010
1.0

--

0.11

EPA Ambient Water Quality Criteria for Protection of Human Health, Aquatic
Organisms and Drinking Water.



TABLE 1

VOLATILE ORGANICS

(ug/L)

Detection
Parameter Limits Water Soil WQC

1

1,1-Dichloroethylene 10 ND ND .033

1,2-Dichloroethane 10 ND 0.94U41.J

2-Butanone -10 NDDID . _
Benzene 10 ND .   ND 0.66

Acrylonitrile ,  100 . ND - Nb 0.058

Carbon Disulfide 10 ND , ND
Carbon Tatrachloride 10 · ND ND 0.4

Chlorobenzene 10 ND ND 488

Chloroform 10 ND ND 0.19

Methylene Chloride 10 . ND . .ND --

Tatrachloroethylene 10 ' ND ND ' 0.8

Toluene 10 ND ND 14300

Vinyl Chloride 10 ND ND 2.0

1,1,2,2-Tetrachloroethane 10 ND ND 0.17

1,1,2-Trichloroethane 10 ND ND 0.6

1,1,1-Trichloroethane 10 ND .ND 18400

1,1,1,2-Tetrachloroethane ' 10 ND ND

Trichloroethylene 10 ND ND 2.7

ND: Not Detected at or above the reported detection Limits.

1

EPA Ambient Water Quality Criteria for Protection of Human Health, Aquatic
Organisms and Drinking. Water.

A.- U



CONESTOGA-ROVERS & ASSOCIATES LIMITED
Consulting Engineers

July 11, 1987 Reference No. 1851

- 2.2

The sample described as being soil is in fact a TCLP extract of a
soil sample collected from the excavation pit. This data has been

compared to the criteria for EP Toxicity. (Table 7). Assuming
that this sample is representative of the fill materials in .the ;
area and that the extract method is equivalent to the requirements
outlined for ER Toxicity; it can be seen that this material would
not be character.ized as hazardous by these standards. However, it
should be noted that these assumptions may not be valid..

You will note, I:from the attached tables, that only selected. £-
Polynuclear Ar6matic Hydrocarbons and metals were found. ih dither
the soil extract or the groundwater.

However, there Are some questions that arise out of the evaluation
of the reported.„data. The fact that the excavation pit was open
for an undetermined amount of time and that only grab samples were
taken for the initial characterization, could have led. -to the - ,
potential lost,of any volatile compounds which may have been j '
present.

At this stage, we can not comment on the representativeness·of the
samples and how they may. or..may not reflect the true in situ
conditions.

We will, however,-caution-you to avoid-making any major decisions
based on the results of one sample set and ' encourage you. to · 0
consider resampling the area to establish a sound database for a
proper evaluation.

The resampling should be carried out in such a manner as to ensure
that samples collected are representative of in situ conditions.

Should you have any questions or comments regarding this issue,
please do not hesitate to contact our office.

Yours very truly,

CONESTOGA-ROVERS & ASSOCIATES

Paul E. Plotz, B.Sc.

PEP/jh
Encl.

C.C. Jim Kay
Carol Dunnigan

1

.
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Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES LIMITED
651 Colby Drive,
Waterloo. Ontario, Canada N2V 1C2
(519) 884-0510

July 11, 1987 Reference No. 1851

Mr. Michael Balent

Chief Plant Engineer
Union Carbide Corporation
P.O. BOX 887

Niagara Falls, New York
U.S.A. 14302

Dear Mr. Balent:

Re: Samples from Excavation Site

The analytical data associated with the water and soil samples
collected from the excavation of the UCC Repulic Plant Solid Waste
Management Facility, was received from Advanced Environmental
Systems (AES).

The attached tables summarize the Priority Pollutant analysis of
the soil and water samples and compares the reported values to the
available drinking water quality objectives as listed in the
referenced sources. (Tables 5 and 6).

With the exception of the Polynuclear Aromatic Hydrocarbons
(PAHs), all of the reported concentrations in the water samples
are below the drinking water standards. The regulating agencies
have set very few guidelines on objectives for the PAH compounds.
In fact, only three of the compounds (Acenaphthene, Fluoranthene
and Benzo(a)pyrene) have ambient Water Quality Criteria levels
established. (Table 5).

Of the PAHs found in the samples analyzed only Fluoranthene had
reported levels higher than the quoted objective of 42 ug/L for
the protection of human health by ingestion of water and
contaminated aquatic organisms.,

Thus, assuming this sample is representative of the groundwater in
the area, there appears to be no significant risk to public
health.

For the most part, compounds for which there are no objectives
listed are generally non-toxic and consequently not of concern.

continued....
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PRePERTY OF UNION CARBIDE CORPORATION. IT IS
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ADVANCED ENVIRONMENTAL SYSTEMS, INC.
LABORATORY i REPORT ' ' '

TYPE OF ANALYSIS: PURGEABLE AROMATICS
UNITS OF MEASURE: MICROGRAMS/LITER OR PPB
CLIENT: UNION CARBIDE A.E.S. jOB CODE.;AEI -I./. -Ii- /2 -·.--,--I-*{,r

ANALYSIS METHOD REF SAMPLE IDENTIFICATION

RO DETERMINABLE*

12/17/84 LIMITS

REP #3

MONOCHLOROBENZENE 602 1
BENZENE . 0 "

ETHYLBENZENE " "

TOLUENE " "

BDL 25
BDL 25

BDL 25

BDL 25

' ' ·  MAA bM lt.£8:2....

*CITY'S REQUIRED LIMITS .. - '  · )<623121<-- 1 1.,
/SUSAN M. CERQUETTI P

G. C. DIVISION

....1...........

1 1

1

1 1

.-



ADVANCED ENVIRONMENTAL SYSTEMS, INC.
LABORATORY REPORT

Ty,PTE,',OP/,ANALYSI'S: P liTHACATE·;ESTERS'... ... 1 . - a .
UNITS OF MEA SORE:; MI'CROGRAMS /LITER,1--OR, RPB',I ':.9.j.:.1,1 .
CLIENT: UNION CARBIbE A.E.S. Jetf CODE, -AE-I ·:f:.'

ANALYSIS METHOD REF SAMPLE IDENTIFICATION

B.LS (1292:THyLHAXY,L'£:,PHTHALATE'- 0.606 1
BUT#L.. 8*t#94*PH'l}HACAT,E. .. .
DIMETHYLUBHT,HXLATE . 11

DIETHYIMP,HTHAILAT;E' j "
PIFUTXL' iPHTHALATEr

11

,,

R9

12/27/84
REP #3

'BDL.

Mb EL
:,4,1•_M

BDL:
4 T

E[Rft-

DETERMINABLE*

LIMITS

4'7

1'00

3 47
r .4.71

1 ' j ' i .C·; I. t., ' i '.': R ' ':· t> 7 64 · 0
t: :I., 1,/ + :I

rot 1 --6--:3' 73< ,-3,,;7..4!- " ,f, 't A.2

4 ' 1 1 51
.

U 1.4 ''

1 3: - ' · -L'C 'T: 1, , fi '4.i,L ? 1 .·1' r. Hor:"L. 2

.1 €.. - t,; .{
-1 1. I . 1. I ... 'll :., '

' 1 Llc

:.. 11 ; 2, jr:'.)L.,146 4.4 i.IN....)1,1 4>,4,7, '.' A C ··· i...51

LVI'AD/1..(P.LLVEn; C ;161: 3 1 21

i '.

1· ., 4

t/'.1. /

1 A •s, 1
..4,7 1

1 4.tr·.1 17 P g.: ¥ . ij..i..:7·J a.7/'91 .f..4.j litive

1

*CITY'S REQUIRED LIMIT
j Iii :.., : f .··:'J, C .It : t, . i.i il: i ,/.1 It.. 1,

.,3·.K·r;65,3 6 1.:i?,L'.B:0»,3.*:*4,12.97·' 2,#-·,<tasa::'0 ./1 '211'G''
I - -76/At•2.42'

-SUSAN H. CERQUETTU

,r

1 1 1 1 1



-·*Di: VI; y. ' LE·jij/,ALL:,f,-: i '
-4 Al ' 1 <2'V- 2.. t.. 4. A-A'.\.C .

ADVANCED ,ENVIRONMENTAL :..SYSTEMS,VINC.
4·.1 2

LABORATORY REPORT

¢: 'Deer

TYPE OF ANALYSIS: PURGEABLE HALOCARBONS

UNITS OF MEASURE: MICROGRAMS/LITER, OR PPB
CLIENT: UNION CARBIDE A:E.S.JOB 'CODE AEI

ANALYSIS METHOD :REF SAMPLE IDENTIFICATION

RO DETERMINABLE**

12/17/84 LIMITS

REP #3

CARBON TETRACHLORIDE 601 1 BDL 50

CHLORODIBROMOMETHANE " " BUL 10
DICHLOROBROMOMETHANE " " ' BDL . 10
CHLOROFORM " " BDL 45

1,1-. DICHLOROETHYLENE " " BDL · 37.5

BROMOFORM " BDL 10
CIS-1,3-DICHLOROPROPENE " " BOL 25
1,1,2,2-TETRACHLOROETHANE " " BDL 25
TETRACHLOROETHYLENE " " BDL 25
1,1,1-TRICHLOROETHANE " " BDL , 25
:TAL€81*ORQW#8.Y+ENE: " BUL 25

iMET:HYLE!181,?CHLOREDE „ ' 7 *@ . 187:25

iMI·NY*NCHDORID.Et:;,r.:
.1 .'

..1 ..PPL 37.5

" IBBL · 25i 1 671.,: 2 im·RITCHLOI1O8*HAWE:
iTRANS-,1;92.4 DICHI;QRQETH¥41{NE- • f :1 :BeL 37.5

=TBAN@z -1-,-3-p-IFMLORgaBPPENE - " . ". BDL . 25

'.1 i

TH:'3; •''

- f'L AP-Yuu..LS-.1..fift.<.dck · ..d A.... .-4-4-

iIi']i'i:·9':. ':a:j'-2Lt 2 .V'O·-i: i v.. . . :·.:7 -4:SWSAN M.'·CERQUETTI 0
fit]·1.192 'CE 'tilcit-th :?L; : M,--: s,f.,l-:i-i'· i:2·NN7 - 41 d- "C.DIVISION*
ri;tr> Atiz:,..v·i:Vj'M·lIZ: LFL,Firr,LE 4336?:03 -. 2 '·

**CITY's REQUIRED LIMITS

1 1

1

1

1

1

1

1

1 1 1



ADVANCED ENVIRONMENTAL. SYSTEMS, INC.
LABORATORYREPORT

TYPE OF ANALYSIS:-·,POLYNUCLEAR,HYDDO€ARBQNS
UNITS OF MEASURE: MIC·ROGRAMS/,IiI·Telf;'j:OR:'P.Par';'--r-
CLIENT: UNION CARBIDE s A.E. S. :JOBB COE*AEI

-----------------

ANALYSIS METHOD REF SAMPLE IDENTIFICATION

R9 DETERMINABLE*
12/27/84 LIMITS

REP #3

ACENAPHTHENE 610 1 , BDL 10
FLUORANTHENE " BDL 3
CHRYSENE " " BDL 3
NAPHTHALENE " " BDL .10

BENZO (A) ANTHRACENE · u " BDL 3

PYRENE " " BDL 10
PHENANTHRENE " " BDL 3

. .4

$.

*CITY's REQUIRED LIMITS
0

N ·· c 1 i £ i.: -..' k

-4"-1.1.' · 9-4 2. ,·.. r. '79.9. R.; i . ' Kli 1.

"n -65 :&:r:El DE .24ZA UE»l ULB.Ettz
libil,:.0.'32.. i,r'ty·2;trt.·: y.!LC;((2:'t, i.-iN\, ..:.f,SUSAN.ME ·CERQUETTI

.' t:L lA r.: .; '0 C Iii:,1 i 1·1 2. J. i·; 3? 7,i}'; '(8'.17,6 ·Pt DIVI SION

- .Nwh-*7 ' 4.1.'.1 14,0;Avir.tjabnO' 66'..2·,mai·?·- r ·-1 'b nt.Wk)-ijl -MUY :tri:;)1.:Anut, i' · c.'.·2,7.ty,·2 ' ,.Wic 

1 1

1

1

1

1 1

1

1

1



ADVANCED ENV IRONMENTAL SYSTEMS, INC. '
LABORATORY REPORT

TYPE OF ANALYSIS: CHLORINATED HYDROCARBONS'' 8 li)!i-
UNITS OF MEASURE: MICROGRAMS/LITER>OR'Pl>B f..i<·i:.Ji I....''I
CLIENT:. UNION CARBIDE A.E.S. _JOBCODE-:AED.hy, §----*in· 19 -

i.  7 .f·· I.

ANALYSIS METHOD REF SAMPLE IDENTIFICATION

R-9. · DETERMINABLE*

12/27/84 · LIMITS

REP #3

1,2,4-TRICHLOROBENZENE · 612 1 BDL 3

1,2-DICHLOROBENZENE 8.44 · 3
HEXACHLOROBENZENE " " BDL 3

" 11

HEXACHLOROBUTADIENE BDL 3

HEXACHLOROCYCLOPENTADIENE " " BDL 10

3•t •t ':'1 1

..

·• t 3

5..6 1.

-

91 :*': ..0..3 - f i.,. ·<.i· ..5 2-I.. A.... . b. .3.1. +1I 1 . - . . 2 ., ?

*CITY'S REQUIRED LIMIT 12/Pl 11..,(LdE.
t' ,.1 -. --rAAND · .m .HOG·BfuW:43.\·lf,i.24.0/G· '-·*f ia**ISION

:'-,- :62 4 : f:, · 1 .n,". -n,- 17,7.Vit .!101!1;i[,ehYABvv#3.

1

1

1

1

1

i

1 1

1

1

t1
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ADVANCED. EN*DRONMEN:PAL SYSTEMS,. INC.
LABORATORY ftfisORT

44.- :ft{%9.i;j-pt ¤PE 2.0146#41,¥stat Rilgtjill;§€WEY CHEMISTRY ·
0WY'I'§78F'142Kgmilk? i.k:tE-EidkAMS*/LIVER, OR!· PPM
CLIENT: UNION CARBIDE A.E.S. JOB CODE AEI

ANALYSIS METHOD REF SAMPLE IDENTIFICATION

RO Rl ' R2 R) R 5

REP #3 REP #3 REP # 3 REP # 3 REP # 3

12/17-18 12/18-19 12/19-20 12/20-21 12/21-22

SOC 415.1 3 ' 8.28 9.28 7.88 8.12 9.88

TSS 160.2 3 14.9 6.5 5.3 7.3 17.7

r-

..7

4.

.'•,0

.·L



ADVANCED ENVIRONMENTAL SYSTEMS, INC.
LABORATORY REPORT

TYPE OF ANALYSIS: GC - QUALITY CONTROL DUPLICATE**
UNITS OF MEASURE: MICROGRAMS/LITER, OR PPB
CLIENT: UNION CARBIDE A.E.S. JOB CODE AEI

ORIGINAL DUPL. AVERAGE REL. %

ANALYSIS SAMPLE CONC. CONC. CONC. RANGE DIFF.

PYRENE R9 6.95 2.31 4.63 4.64 100.2

DIETHYL PHTHALATE R9 ' 53.89 55.64 54.76 1.75 3.2

1,2-DICHLOROBENZENE R9 7.74 9.13 : 8.44 1.39 16.5

N +At f-·

.A k h

D-I
./

....0.1 11* ...- 9
 . . rvit,·r·- I t. ..F .6 f; F:*

r I : I .4

4 .01 -U T ·:2 -1,1 I t..fy:Drm•. r A ·· ·
 '..I . f.· Fit. i; 4 :

.£-5'24· ¥:t:k-- ft'

......r ......+

**ALL COMPOUNDS . NOT Li STED *·i€L;Ok*P* NX®E' P-*t2. 21>f,---.'..tS. ?1-
Relative Percent Difference =

Range/Average X 100
94*2-ittE+03

ll'.1*w##3** b R.it-W,11-i,".
'11#W,Wi':*.®*ft:+f . SOARryl·k.,t.:.+ · re..'F[t '- ..3144"

1 1 1 1



ADVANCED' ENVIRONMENTAL SYSTEMS, INC..

LABORATORY REPORT.
==================================:

TYPE· OF ANAIN,SISUIC- - QUALITY: CONT.ROL. DUPLICATE*·*
UNITS; OF-- MEA'SURE'EMICROGRAMS./IJITERA OR< PPB
CLIENT: UNI©Nj CARBI;DE. A..E. SL JOB'. CODE. AE I

ORITGINAD. DUPL.. AVERAGE REL. 1

ANALYSIS SAMPLE- CONC. CONC.. CONC: RANGE DIFF.

METHYLENE CHEORIDE RO: 2/.68 3:.223 2„95 0..54. 18.3

CHLORO#ONA, Ro.., 0.75' 0 + 6'81 01..72: 010 7 9.7

TETRACHid)162¥HYEENE· RO' 0'..34-1 . 0 6 2.93 0.32 oi. 05: 15.6

f / 5 - 9 ti,6./d**ZA©El:¢0 US.26*.. W/*4 ; Te, 0-·42 , ./. ji·+0% :d · 99-13. 23:. 8
.:lnt,/ /4 '.7.0

de d<·,·, e -,>il,rl#31%5jtf;Mt.;,4.:.. =1
Gap 6- 1,3- el¢ . 71:37 99,

.2144;0 ¢ 9''y **ttif¢:,9.A...¢f.flit EU -91114. <¥ 94 NU,-2 ./ '2 -/ -Li

1.-ty·:Hvt,kt-€:4:94 532-3 I2e*2 e 0 - - *

vir, f.t i./.2,1..' Ct }fill :ilf-IC- I . COMC. 10..10,1 05 AJAGU .......1.

LIA• * 1. t }-: 1¥ d -,;'71:¥..0 EX WEr:JED UP:bOK.F.El} bsur-EFLE

9.5.2- 109 r.om:t.,# j..-3 - 00108 t;71;itIDE
riwIJ·'d ok WEvenvE; WICI:Of:EVME'tild.EB ON b b B

1.FhE (:P.. 1+IVE'A212; p, , . , 9,3 3 ... .f:M.1, lify•;,

VEL

M 9-*..,'2-'G. 1.:- A:.i -=.-'.W,====2 ==

rupr)1?Vi,Mi KEhOH.T.

**ALL cOMP'OUNDS NOT LISTED WER]§ BEL(li?€t¢ff,84!IMit?liE.0,£.Ilti?i?tq' 0,;;-',1,1;,429 J';44'J 
Relative Petcent Difference =
Range/AVeldge X 100

Cl i: L i '.. l..{ 0Li' f...·

1 1 1



*Rud# - :.,63180« X Too
MQI,fiA¥$ bel:Ced€ DIFISE.GPCO A
4,·d#.T· CONhOOM,JO MO.4 t'TakED RENE PE#'61- -AF,2199?' iS#AO2Npgl:TEMS 1 :INC.

TYPE OF ANALYSIS: GC - TEST CONTROLS

UNITS OF MEASURE: MICROGRAMS/LITER, OR PPB

CLIENT: UNION CARBIDE A.E.S. JOB CODE AEI

ORIGINAL ADDED EXPECTED * REPORTED PERCENT 95% CONFIDE'ANALYSIS TYPE CONC. CONC. CONC. CONC. RECOVERY INTERVAL

ACENAPHTHENE *9-SPK 2.'6B 226.2 228.9 156.5 68,4 **NA

BENZO (A) ANTHRACENE R9-SPK <2.04 75.2 75.2 .88.5 117.7 **

HEXACHLOROBENZENE R9-SPK <0.20 113.68 113.68 109.01 95.9 **

1,2-DICHLOROBENZENE R9-SPK 8.44 110.04 118.48 68.43 57.8 **

:a'•: 42,N.T.,Wl'C,tNi?10%·61%Ar-EUN BO 19 4 -: :4 .2.4 ·U ·,.,  .4 1.'

¢:11 1 01%01101(W (Eah . .4.:) .0./8 ..0. 33 D. f.,·i%*V · 9 4. L .· t.1/u·

NE·l,taili'NINE CllrOSI©E 50 5 - ezi 4 23 3 /2 2 , a' .2 i

pavrxuit 2-314$ TE . 4.06..

OVICTB¥1»

'.Otic. :CX)1:ka. :ff Zite.1-1 L.

€<4 *'i.1,1 . 6{:Er.t J-*.4.2%

57 inlgt rit·imil (191*Pi·T DE i.a .* 9.4 .108 :CO'·1-FE. V·H' f
9 ' ·• 'f 1 ......4 · · .

34;& 4.'16 3.}-f·,

b '· d.::}. 9.20
'44 1:1 %j i LY n

- F I A' *4 4 '4 5 ··

4 ir·I.: :. 4·•

1,3 1 :C:- . · 01] C #P.T,7, : c.i.,11.% 23
63).W :b·b:U

U&-6 90-it t.lf:*t r.'41¥% put.r: ze: arc =.re r c- Ae.: 4 :2.=m *-Czar:.A

I liu.1308·b-lf,Gif·A .-:b-EF, O.1.(21 ·

17·10. P.::ttyt:-) *14¥Ultff):1; i·RM,f.Vt' ; TIA.3.7, t:'i:-IR  .dr:ic '

**NA-NOT APPLICABLE

1

03



ADVANCED. ENMI,ROWMENTAL. SYSTEMS; 'INC,
' 2. /'/LABORATORE REPORT' 2.''f 1

TYPE OF ANALYS·IS: GC - TEST, CONTROLS ; -
UNITS.,OF ?MEASOREL- 141(90.@k;1051*LITER,FOR PPB
CLIENX*,: UNT#"**8*.:. 5 '.7..:*:44#4*4.*44*tong .AE£:K..

./ 1 .ORMINAL J jABRED, , - EXPECTED REPORTED PERCENT 95% CONFIDE'
ANAUY.518 - ... .TYPE ··CON¢C·- - "·CONC.:·7CONC. , ·CONC.,'-RECOVERY INTERVAL

'·· ···: :c v.

VINYL·CHGORLD<. . . #..: **94§81(. . 40 235

TRAN*,794.1*cktiOROETHYMB.NE:.R-Q-€2*K.. . 320.,»
dift<(0%4#9*Bit'j>i;E'.. RO·-SPK 0:.12

71*4111;0#44*BLENE " RQ-SRK. ..«0
TETRACH#646**HERNEE <Ro-SPK <0.2..9

BE%1046. - - - ™  5 . 18¢#i-#PKI · ; it€§ 4
TODUENA; -· ,1.. .2 *04*K: : 42074

ETH¥€·>'BEN@*4# · .#ti{ 3'*
1-0:20'44*Ri)¢851{9400*84* · **K: i
fiEXA¢HLOROdOf#bLEN#':„I;t, 7. '444#.kt
#ExAdittlbitoe¥end¢j#Nmal'*81¢lk *944#K.
DIBUTYL· -PHTH#diAT.EP P ' 39=89*:

i1441 11:.01. 9.63

12'.1.9, 12.79 12:03

12.45, 13.37. 13.94,
.13.96 . 14.274-

14 06**i 14141. 113. St
30406 ¢30:06 .f· *i-* i
128.f32 21(. 32 -34.71

01*1 1,4 24*192 30.54

1,3-34.,455 133.65 ·413.16
92..61-:·.92·/61- ' 26449:

149..BO 14'9'. 80 I48.37->
1*01 46, 110.96 141299

<0·:PI*

(87.5 5.9-15.1

'94.1 8.8-15.2

1,04:. 2 11.6216.

10516 10.9-16.

92.. 1 12.2-15.

.1.IG.g 21.1-36.

122.6 20.6-34.

*23:5 15.4-35.

31·17 **NA

27 15 **
32.3 **

128.0 **

**NA-NOT APPLICABLE

1 1

01

1
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