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1.0 OVERVIEW

[A

This document is a Remedial Action Master Plan (RAMP) for the Deknatel site
n Queens Village, New York. This RAMP is a plan for undertaking a
Supplemental Remedial Investigation/Feasibility Study and potential
Remedial Actions 1in response to a hazardous substance release, or a
substantial threat of release, into the environment. It is based on the
National 011 and Hazardous Substances Contingency Plan as promulgated by

the United States Environmental Protection Agency (EPA).

The Deknatel site contains elevated concentrations of chromium at two inac-
tive waste disposal areas and within some parts of the underiying soils.
The Deknatel facility manufactured costume jewelry and surgical needles.
During a recent audit of the facility, certain past waste disposal prac-
tices were discovered that involved disposal of metals containing chromic
and phosphoric acid solutions, of chromium on the property. Total and
hexavalent chromium, lead and phosphorous were found in the soils at or
near an area referred to as Disposal Point 2 (DP-2) at elevated con-
centrations. Elevated lead concentrations were found only in the surface
and near surface depths; whereas, elevated total and hexavalent chromium
and phosphorous concentrations extended to greater deptns. The con-
centrations of all contaminants were highest near the surface and closest
to the disposal point and decreased with increasing horizontal and vertical

distance from DP-2.

Total and hexavalent chromium, lead and phosphorus were found also in the
soils at Disposal Point 1 (DP-1); however, the recorded levels were con-

siderably lowér than those found at and near DP-2. The majority of the

above mentioned constituents at both DP-1 and DP-2 are found within the

RECRA ENVIRONMENTAL, INC. -1-
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upper twenty feet of the soil column. Three monitoring wells were
installed on-site to determine the impact of past waste disposal activities
on the underlying groundwater. Analytical results on water samples from
these wells show detgctable total chromium concentrations in groundwater
Jeneath the site. The supplemental remedial investigation will further

investigate the question of groundwater quality.

Elevated total and hexavalent chromium and phosphorus concentrations were
found in groundwater samples obtained from the monitoring well (MW-2)
located 18.5 feet downgradient from DP-2. Of the three waste related
substances found in the groundwater, New York State has established a
water quality standard for only one, hexavalent chromium, To date,
groundwater at the site has been sampled on three occasions. The average
hexavalent chromium concentration found was below the New York State
Water Quality Standard (50 ppb); however, on one of the three sampling
occasions, its concentration did exceed the standard. Additional
sampling and analysis efforts relative to the monitoring of the existing
groundwater wells are being undertaken and results will be provided to

the NYSDEC.

One aspect of the suppliemental remedial investigation is to determine the
spatial distribution of the contaminants on-site. If the soils or ground-
water are contaminated, the extent of contamination and rate of migration
will be determined. Modifications, if necessary, to the sampiing and/or
analytical plans as the field investigation proceeds can be made but will
be done so only with the approval of the NYSDEC. Soils will be sampled
trom all borings at various intervals from the surface to approximately 70

feet.

RECRA ENVIRONMENTAL, INC. -2-
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The feasibility study will develop and evaluate remedial alternatives.
Initial screening of alternatives will be based upon environmental effects,
acceptable engineering practices, and cost to narrow the list of potential
remedial actions for further detailed analysis. Final evaluation of alter-
natives will be based upon reliability of technologies, ease of implemen-
tation and constructability, the extent to which the alternative mitigates
and minimizes adverse effects to public health and the environment, and
detailed cost comparisons. The recommended alternatives will be the most
environmentally sound and responsive remedial action plan and yet will also

be the most cost effective action plan.

Potential remedial actions include:. containment, groundwater recovery,
treatment, removal, disposal, monitoring and the no action alternatives as
well as combinations of one or more of these types of action either in

whole or in part.

Given the nature of the activities to be performed during the Supplemental
Remedial Investigation/Feasibility Study, the community relations plan
measures to be undertaken during this phase of the work at the property are
believed to be minimal. The NYSDEC and Deknatel will both play active
roles in implementing community relations measures should such activities
be required. Communications with the Jamaica Water Supply Company, the
potable water supplier in the vicinity of the Deknatel property will con-
tinue throughout the completion of the Supplemental Remedial Investigation/

Feasibility Study.
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2.0 DATA EVALUATION

2.1 Site Background

2.1.1 Setting

The Deknatel site is located at 96-14 222nd Street, Queens
Village, New York. Queens Village is in the easternmost portion
of Queens County. Queens County is in the western part of Long
Island. The county includes about 113 square miles of land and is
made up of numerous urban and suburban communities. The site is
within a residential/light industrial part of the county. Queens
county is bounded by the East River on the north, by Jamaica Bay
and the Atlantic Ocean on the south, by Nassau County on the east,

and by Kings County and the East River on the west.

The northern part of Queens County consists of low rolling hills.
A narrow ridge trends east-northeast across the central part of
the county north of and parallel to Jamaica Avenue. The south
portion of the county consists of a relatively flat glacial out-

wash plain which has a gentle southward slope.

2.1.2 History of Operations

La

RECRA ENVIRONMENTAL, INC.

The facility where Deknatel is located was constructed about 1925.
From that time until about 1956 costume jewelery, specifically
artificial pearls, were manufactured at the facility. The manu-
facturing process involved placing small globules of molten glass
on thin copper wires to form the cores of the artificial pearls.

The glass beads were placed in a lacquer bath until layers of
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lacquer had built up on the glass beads to give the appearance of
pearls. The copper wire was dissolved in a nitric-sulfuric acid
bath. The nitric-sulfuric baths accumulated copper salts and were

discarded when they were spent.

About 1956, Deknatel changed product lines and began manufacturing
its present line of surgical needles. These items are manufac-
tured from stainless steel wire using various metal forming
operations such as cutting, stamping, and grinding. Some of the
raw stainless steel wire used has a thin copper coating which acts
as a lubricant for the tools used in the various metal forming
operations. Once the wire has been formed into the desired shape
and size, the copper coating is removed by immersing the parts in
a chromic-sulfuric acid bath which dissolves the copper coating.
This bath accumulated copper salts, became spent and was removed
from service. The parts were then deburred and polished by
tumbling with powdered alumina. Finally, the parts were electro-
polished in a bath containing chromic and phosphoric acids, which
removed a thin layer of the metal. This bath eventually accumu-
lated salts of the metals comprising the stainless steel alloy
used for making the needles, was depleted of chromic acid, became

spent and was again removed from service.

2.1.3 Disposal Practices

{a
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The spent nitric-sulfuric acid baths containing copper salts
generated by the imitation pear] manufacturing process (from about
1925 to about 1956) were reportedly disposed of through a sink in

the laboratory. The sink was piped to a trap containing marble

£9 F9 F1 3% 13
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chips that would neutralize the acid, then to Disposal Point One
(DP-1), which is located at the southwest corner of the 96-i4
222nd Street property. Liquids placed there seeped directly into
the ground, This waste stream has not been produced at the
Deknatel facility since about 1956 when the imitation pearl manu-
facturing process was discontinued. A site map depicting the
location of DP-1 and other site characteristics is presented as

Figure 2-1.

From about 1956 to about 1960, the spent chromic-sulfuric acid
baths containing copper salts generated by the surgical needle
manufacturing process were reportedly disposed of in the same
laboratory sink. After about 1960, the sink drain was allowed to
be discharged to the New York City sanitary sewer, and DP-1 was

abandoned.

The spent electropolishing baths containing chromic and phosphoric
acids and metal salts derived from the stainless steel used to
make the surgical needles were reportedly disposed of in Disposal
Point Two (DP-2) for its period of use, which spanned an approxi-
mate twenty year time frame beginning in 1956. DP-2 is located
(see Figure 2-1) immediately adjacent to the west side of the main
building, 5 to 10 feet north of the laboratory. Like DP-1, it has
no direct outlet, and liquids placed there would have seeped into

the ground.
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2.2 HAZARDOUS MATERIALS CHARACTERIZATION

2.2.1 Quantitative Waste Disposal Estimates

2.2.1.1

2.2.1.2

[a
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Disposal Point 1 (DP-1)

Nitric-sulfuric acid baths containing copper salts were disposed
in DP-1 from about 1925 to about 1956. Because of the complete
absence of any records or employee recollections going back to
this time period, 1t has proven impossible to make any quan-
titative estimate of the amount of this material that may have

been disposed.

Spent chromic-sulfuric acid baths containing copper salts were
disposed in DP-1 from about 1956 to about 1960. This material is
believed to be the same material that is in use today for
stripping the copper sheathing from the surgical needle after
they have been formed. A material safety data sheet (MSDS)
describing this material and the calculations by which the
following estimates were made are included in Appendix A. The
best available estimates indicate that about 480 gallons of this
material, which, based upon materials used today, would have con-
tained about 700 pounds of chromium, 180 pounds of sulfuric acid,

and an unknown but small amount of copper, were disposed at DP-1.

Disposal Point 2 (DP-2)

Spent  chromic-phosphoric acid electropolishing baths were
disposed in DP-2 over its period of use. The material of this

description, which was disposed in DP-2, is also believed to be

!
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the same material that is in use today and which is currently

disposed off-site as a hazardous waste. A material safety data

sheet which describes this material as a raw material and a typi-

cal analysis of it when it is disposed today as a waste material

are included in Appendix A, along with the calculations by which

the following estimates were obtained. The best available esti-

mates indicate that about 1,500 gallons of this material, which

(based upon materials used today) would have contained about
1,700 pounds of chromium and about 13,000 pounds of phosphoric

acid (4,213 pounds phosphorus), were disposed at DP-2.

2.2.1.3 Other Waste Materials Potentially Disposed on Site

[a
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A number of other materials were believed to have been used in
Deknatel's costume jewelry manufacturing process and a possibility
exists that miscellaneous quantities of some of these materials if
used at the facility, may have been disposed on site from time to
time between about 1926 and about 1956. However, most of these
materials, such as a nitrocellulosic lacquer and some nonhaloge-
nated organic solvents including mineral spirits, acetone, hexane,
kerosene, monoethyl ether derivatives of amyl acetate and cello-
solve acetate, and ethylene glycol, that may have been used in
jewelery manufacturing would normally be consumed in the manufac-
turing process by incorporation into the product (such as lacquer)
or would be lost due to evaporation (solvents). Since these items
are costly raw materials and costume jewelry manufacturing was a
Tow budget operation, it is likely that every effort was made to

use these materials up completely and discard as little as
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possible. There is no evidence that any ot these materials were
even periodically disposed of in any systematic way however,
occasional disposal of small quantities cannot be ruled out.
Due to the uncertain nature of any disposal of these materials
that may have occurred and the time period (about 1926 to about
1956) during which such disposal may have occurred, no estimate
of the identity or quantity of these materials that may have been

disposed can be made.

A small amount of acetone is used today in the surgical needle
manufacturing process and is washed with copious quantities of
water into the sink in the laboratory, which leads to the sanitary
sewer system. It is unknown whether or how much acetone may have
been used during the years from 1956 to 1960 when needle manufac-
turing was in progress and the laboratory sink led to the cistern
at DP-1. It is also unknown whether acetone that may have been
used during that period was disposed in the sink in the labora-
tory. A possiblility exists, then, that some small quantity of
acetone may have gone to the cistern at DP-1 between 1956 and
1960, but it is not possible to make any meaningful estimate of
the quantity involved, if any. If disposal occurred, it is
equally likely to assume that, like the chromium disposed of in
DP-1, the acetone has been flushed from the soil column beneath

this disposal area.

2.2.2 SOURCE INVESTIGATION STUDY

[a
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The disposal activities at DP-1 and DP-2 referenced in the pre-

vious sections of this document were initially investigated during

Ll
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an internal environmental audit of this Deknatel facility,
Immediately upon such discovery of these past practices, investiga-
tive activities ultimately resulting in the source investigation
study were undertaken by Deknatel as was a notitication of the

Region 2 Otfice of the NYSDEC.

2.2.2.1 Overview

{m

RECRA ENVIRONMENTAL, INC.

Recra Environmental, Inc., on behalf of Deknatel, Inc., proposed a

source investation study with the following objectives:

0 determine whether and to what extent waste materials released
at two disposal points as a result of past disposal
practices have remained at the Deknatel site,

0 determine the location and distribution of any waste
materials that have remained at the site,

o' determine whether waste materials have been or are affecting
groundwater,

o develop information on the geology and hydrogeology at the
Deknatel site, and

0 provide data which could serve as a basis for developing a

remedial action should source remediation prove necessary.

The proposed study involved advancing seven (7) test borings at
various locations on the Deknatel property in order to collect
soil samples from the surtace to a depth of approximately 10 feet
below the water table. The core samples obtained were to be used
both to assess the geology of the site and to provide subsurface

soil samples for chemical analysis. Two (2) of the test borings

-10-
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2.2.2.2
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were to be converted to monitoring wells in order to obtain hydro-
geological information on the site and groundwater samples for
analysis. One of the borings to be converted to a monitoring well
(MW-1) was placed at a location expected to provide information on
background soil and groundwater conditions in the area. Four (4)
test borings, 1including the other boring to be converted to a
monitoring well, were to be placed at intervals downgradient
(relative to the expected water table) from Disposal Point Two
(DP-2) and the final two (2) borings were to be placed near
Disposal Point One (DP-1). Permeability testing of the monitoring
wells was proposed in order to assess some of the hydrogeological
properties of the water table aquifer at the site. The soil and
groundwater samples collected were to be analyzed for a range of
metals and inorganic substances which seemed likely to have been
constituents of the waste materials disposed at the two disposal

points.

Source Investigation Activities

Four (4) test borings have been completed, two of which have been
converted to monitoring wells. The locations of these borings are
shown in Figure 2-2. Several of the borings were relocated
slightly from the proposed locations for the following reasons.
MW-1 was moved from a location very close to the northern property
line to a location oft the northwest corner of the main building
which was somewhat better protected from traffic using the drive-
way along the northern property line to enter and leave the

parking lot behind the main building. TB-1 was offset slightly

-11-
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from DP-2 and TB-2 was offset from the pump house because it
proved impossible to position the drilling r%g any closer to the
adjacent buildings. A hand auger was used to collect shallow soil
samples directly in and below DP-2 to supplement the core samples
obtained from TB-1. It also proved impossible to get the drilling
rig around the corner of the storage building and down the passa-
geway between the storage building and the pump house to the pro-
posed location of the second monitoring well near the western
property line between the storage building and the solvent shed.
Tnerefore, as an alternative, it was decided to convert the test
boring south of the southeast corner of the storage building to a
monitoring well (MW-2) and dispense with plans for the test boring

near the western property line.

While work was in progress on the source investigation study being
described, a third monitoring well (MW-3) was installed near the
western property line north of the storage building (Figure 2-2).
Installation of MW-3 was, for reasons unrelated to the source
investigation study, installed during the time frame concurrent
with the source investigation. Since it was completed as a
4-inch well (MW-1 and MW-2 are 2-inch wells), it was utilized in
this investigation to furtner define the hydrogeology of the site
and as a means of conducting a pump test instead of performing
less rigorous surge tests in MW-1 and MW-2, as was originally

planned.

The two test borings planned for the southwest corner of the site

near DP-1 could not be completed because of the difficulties in

-12-
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identifying and locating drilling equipment capable of advancing
borings in compliance with NYSDEC technical requirements (dry
hollow stem augering) that is also small and portable enough to
gain access to the drilling location through the narrow passage-

ways between the buildings,

Alternatively, a portable tripod drilling rig has been used to
collect split spoon soil samples through the floor of the cistern
at DP-1 to a depth of greater than 30 feet below ground surface in
order to determine the nature, extent, and concentration of waste

materials that are present at this location.

2.2.3 Overview of Laboratory Studies

La

RECRA ENVIRONMENTAL, INC.

The soil and groundwater samples collected from the test borings
and monitoring wells were analyzed for a range of metals, inorga-
nic and selected organic substances listed in Table 2-1 which
seemed likely to have been constituents of the waste materials

disposed at the two disposal points.

The rationale for parameter selection was as follows. Total and
hexavalent chromium were constituents of the spent chromic acid
solutions used, Copper was the principal constituent of the
wire used in the costume jewelry operation and was used as a
protective coating on stainless steel wire stock used in the
surgical needle manufacturing operation. In both operations,
the copper was dissolved in acid solutions. Lead may have
leached 1into the chromic acid solutions from the lead lining of

vats used to hold the solutions. The other metals analyzed

-13-
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(cadmium, 1iron, nickel, selenium and zinc) were potential
constituents of the stainless steel wire and small amounts could
have been released to the chromic acid bath in the electropo-
lishing process which electrolytically dissolves a thin layer of
metal from the surtace of the needles. The inorganic anions
analyzed, nitrate, sulfate and phosphate (as phosphorous),
correspond to nitric, sulfuric and phosphoric acids which were
constituents of the chromic acid baths, either in the costume
jewelry or the surgical needle manufacturing processes.
Volatile organic compounds including acetone, were measured in
samples from DP-1 because acetone, used in needle manufacturing,

may have been disposed there.

pH was measured because of the acidity of the waste materials
involved. The dry weight of the soils was determined in order
to express the analytical results on a dry weight basis., The EP
toxicity test was performed on some of the soils to assess the
leachability of metals present and to determine whether the
potentially contaminated soils were characteristic hazardous

wastes,

-14-
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TABLE 2-1

ANALYTICAL PARAMETERS FOR SOIL AND GROUNDWATER SAMPLES

PARAMETER SOIL SAMPLES GROUNDWATER SAMPLES

METALS
Cadmium 0
Chromium, total 0 e
Chromium, hexavalent ° (]
Copper () ()
Iron °
Nickel .
Selenium °
Zinc °
INORGANICS
Nitrate ] (]
Phosphorus . .
Sulfate ° ]
ORGANICS
Volatile Organics

Including Acetone (]
MISCELLANEOUS

pH (field determined) ° (]
Dry Weight (total solids) °

EP Toxicity (metals only) 0

RECRA ENVIRONMENTAL, INC.
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Details of the sample collection, preservation and shipment proce-

‘dures, along with a listing of the standard USEPA methodologies

used in analyzing the samples, can be tound in Appendix D.

2.2.4 Waste Material Distribution in the Subsurface

[o

RECRA ENVIRONMENTAL, INC.

Of the eleven substances potentially present in the waste
materials disposed at the Deknatel facility, only seven were found
in the soil and/or groundwater near DP-2 at concentrations
substantially higher than those found at the background location,
These were total and hexavalent chromium, copper, iron, lead,
nitrate and phosphorus. The results of the groundwater analyses
are given in Table 2-2 and the soil analyses are presented in
Tables 2-3 through 2-15. These results are discussed in detail
within the Source Investigation Study report previously submitted

to the NYSDEC.

Soil samples taken directly from the disposal points themselves
were analyzed for the waste materials disposed there and the ana-
lytical results are presented in Table 2-16. The depths of the
soil samples are limited due to the type of sampling equipment
which could be utilized at these locations (DP-1 ana DP-2).
Elevated levels of total and hexavalent chromium, iron, lead,
phosphorous and, to a lesser extent, copper, zinc and sulfate

were found.

The laboratory reports containing the analytical results discussed

in this section are included in Appendix D.

Concentration distribution profiles along the Section A to A’

-16-
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shown in Figure 2-3 were prepared for total and nexavalent chro-
mium, lead and phosphorous and are presented in Figures 2-4
through 2-7, Profiles were not prepared for the other consti-
tuents since these substances were elevated at only a few sampling
locations and their distribution patterns are readily apparent

trom the tables of analytical results.

Total and hexavalent chromium concentrations greater than
packground levels were found from directly within DP-1 to a depth
of ten feet and in DP-2 to the extent of the collections (i.e., 75
feet). Greater than background concentrations of total and hexa-
valent chromium were found from the surface to 72 feet below the
surface in TB-1, nearest to DP-2, and from the surface to 40-50
teet in MW-2, which was the boring furthest from DP-2. Elevated
soil chromium concentrations (total and hexavalent) extended into
the water table, which was found at about 61 feet, and were pre-
sent in groundwater samples obtained from MW-2 located 18.5 feet
downgradient from DP-2. The results of the groundwater analyses
to date are presented in Table 2-2. On average, the chromium con-
centrations found in the groundwater did not exceed state and
federal drinking water standards; however, hexavalent chromium
exceeded the standards in one out of three sampling events (>0.05
mg/1). Additional sampling and analysis efforts relative to the
monitoring of the existing groundwater wells are being

undertaken and results will be provided to the NYSDEC.

Both total and hexavalent chromium concentrations in the soil are

highest near the surface and decrease with increasing depth and

-17-
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horizontal distance from the disposal point. Approximately 90% of
the total chromium and 55% of the hexavalent chromium present in

the soil were found in the top twenty feet of the soil column.

Lead concentrations were elevated mainly at and near the surface
in the soils and extend to a depth of <12 to <13 feet directly
below the discharge points (DP-1, DP-2). Lead was also elevated
at and near the surface at the background location relative to the

deeper soils, and the maximum level recorded was 130 ug/g.

Leachable phosphorous concentrations were elevated throughout the
s0il column at all three sampling locations (TB-1, TB-2, and MW-2)
near DP-2. Like the chromium concentrations, the phosphorous con-
centrations were highest at and near the surface, decreasing with
both increasing depth and horizontal distance from DP-2, however,
the rate of decrease was not nearly as great for phosphorous as
for chromium, Leachable phosphorous concentrations remained
substantially elevated in the soil samples furthest removed from
the discharge point in both the horizontal and vertical direc-
tions. Soil phosphorous concentrations remained elevated into the
water table and the groundwater samples obtained from MW-2 also

had elevated total phosphorous concentrations.

Leachable phosphorus levels in the soil column at DP-1 also
exceeded background levels to a depth of at least 35 feet. These
levels, however, are substantially lower than those encountered

downgradient from DP-2 and no value exceeds 10 ug/g (see Table

2-16).

-18-
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The phosphorus detected in the soil and groundwater samples is
pFesumed to be primarily in the form of ortho phosphate derived
from phosphoric acid, which 1s a‘ constituent of the waste
materials disposed at the site. Phosphate and phosphoric acid in
moderate amounts are generally regarded as safe for human consump-
tion and are found in many foods and beverages. Consequently, no

standards have been established for phosphate in drinking water.

Composites of the soil samples collected from each boring advanced
at a potentially contaminated location (TB-1, TB-2 and MW-2) were
tested by EP toxicity for leachable metais. Chromium and barium
were the only metals detected in the leachates. The highest
leachate chromium concentration was 0.064 mg/1, which is well
below the criteria concentration for chromium of 5.0 mg/1. Barium
was detected in the leachate from one composite at 0.22 mg/l,
which is also well below its criterion of 100 mg/1. The soils in
the vicinity of DP-2, therefore, are not characteristic hazardous
wastes due to EP toxicity for metals. Samples from DP-1 were not
analyzed for EP Toxicity because all metals detected were substan-
tially lower than those detected in DP-2, and therefore, 1t was
assumed the EP Toxicity results would be at levels similar to or

less than those found from the DP-2 samples.

Composite soil samples from DP-1, analyzed for volatile organic
constituents, illustrated the general absence of acetone from the
soil column. Only at low levels (4.1 ug/g) in the 21-29' com-
posite sample was acetone detected. The absence of acetone in the

upper 21 feet of soil beneath DP-1 and only trace concentrations

-19-
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being found in the 21-29' fractions suggests that little, 1f any,
acetone was disposed of at DP-1; or, if acetone was disposed of,

it is of minor concern from an environmental standpoint.

2.2.5 Summary and Conclustions Regarding the Source Investigation Study

[a

RECRA ENVIRONMENTAL, INC.

Total and hexavalent chromium, lead and phosphorus were found in
the soils at or near DP-2 at elevated concentrations in comparison
to the concentrations found at a background location at the
Deknatel site. Elevated lead concentrations were found only in
the surface and near surface soils; whereas, concentrations in
excess of background for total and hexavalent chromium and
phosphorus concentrations extended from the ground surface to 72
feet subsurface. The concentrations of all contaminants were
highest near the surface and closest to the disposal point and
decreased with increasing norizontal and vertical distance from
the disposal point #2. Based on estimates of the amount of chro-
mium disposed in DP-2 and the amount present in the soil around
DP-2, it appears that the majority of the chromium disposed in
DP-2 has remained in the adjacent soils and 90% of that chromium

is in the top 20 feet of the soil column.

Total and hexavalent chromium, lead and phosphorus were found also
in the soils at DP-1; however, the recorded levels were con-
siderably less than those found at and near DP-2 (see Table 2-16).
The majority of the above mentioned constituents are found within
the upper twelve feet of the soil column. Of the estimated 699
pounds of chromium which was disposed of at DP-1, only 8.1 pounds

of chromium are calculated as remaining in the underlying soils.

-20-
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This 1is believed to be due to the method of disposal and the

amount of dilution (water rinse) used at the time of disposal and

the subsequent flushing of tne chromium from the soil column

beneath DP-1.

Elevated total and hexavalent chromium and phosphorus con-
centrations were also found in groundwater samples obtained from
the monitoring well (MW-2) located 18.5 feet downgradient from
pp-2. Of the three waste related substances found in the
groundawater, New York State has established a water quality
standard for only one, hexavalent chromium. To date, ground-
water at the site has been sampled on three occasions. The
average hexavalent chromium concentration found was below the
New York State Water Quality standard (50 ppb); however, on one
of the three sampling occasions, its concentration did exceed
the standard. Additional sampling and analysis efforts relative
to the monitoring of the existing groundwater wells are being
undertaken and results will be provided to the NYSDEC. No ele-
vated levels of total or hexavalent chromium or phosphorous were
found in groundwater samples analyzed at the MW-1 or MW-3 loca-

tions.

The results of the source investigation study clearly indicate
that chromium disposed of as a consequence of past practices
at Deknatel is present at the site and may represent a degree of
environmental impact. 0f all the other parameters tested for
during the source investigation study, only lead and phosphorous

(in aadition to total and hexavalent chromium) were of signifi-

-21-
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cance in this investigation. Further, it was seen that lead
contamination was limited in extent (both vertically and hori-
zontally) and that phosphorous appears to present little threat
of environmental impact. The supplemental RI/FS therefore will
utilize as 1its operative paramaters total and hexavalent chro-
mium for purposes of problem definition, remedial planning and

remedial implementation.

-22-
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- TABLE 2-2
ANALYTICAL RESULTS FOR GROUNDWATER
SAMPLE MW-1 MW-2 MW-3
PARAMETER DATE (BACKGROUND) (DOWNGRADIENT) (CROSS GRADIENT)
Total Chromium 2-11-88 0.006 0.091 NA
(mg/1) 3-15-88 0.097 0.10 NA
3-21-88 0.027 0.15 0.012
Hexavalent Chromium 2-11-88 <0.005 0.029 NA
(mg/1) 3-15-88 <0.003 0.090 NA
3-21-88 <0.005 0.023 <0.005
Total Copper 2-11-88 <0.005 0.041 NA
(mg/1) 3-15-88 0.096 0.11 NA
3-21-88 0.083 0.070 0.061
Nitrate 2-11-88 1.8 7.1 NA -
(mg NO3_N/1) 3-15-88 8.7 1.5 NA
3-21-88 8.1 6.2 19
Total Phosphorus 2-11-88 <0.02 4.4 NA
(mg/1) 3-15-88 0.12 <0.02 NA
3-21-88 3.6 6.2 1.6
Sulfate 2-11-88 53 56 NA
(mg/1) 3-15-88 67 42 ~NA
3-21-88 55 36 37
pH (Standard Units) 2-11-88 6.23 6.79 NA
3-15-88 NA NA NA
3-21-88 NA NA NA

NA = Not Analyzed

RECRA ENVIRONMENTAL, INC.



i TABLE 2-3

- ‘TOTAL CADMIUM
[ (ug/g Dry Weight)

-2 & 3

RECRA ENVIRONMENTAL, INC.

B DEPTH DISTANCE FROM CENTER OF DP-
(ft) 3 ft. 10 fe. 18.5 fr. | ~ BACKGROUND

i} 0-2 <0.6 1.4 | 1.0 0.76

4-6 <0.5 <0.6 }  <0.5 <0.6

™ 10-12 <0.5 <0.6 <0.5 <0.5

i 14-16 <0.% <0.6 <0.$ <0.6 -

( 20-22 <0.5 <0.6 <0.5 <0.6
24-26 <0.5 <0.5 <0.8 <0.5

{ 30-32 <0.5 <0.5 <0.5S <0.5
34-36 <0.5 <0.6 <0.5 <0.5

[ 40-42 <0.5 <0.5 <0.5 <0.6

[ 44-46 <0.5 <0.S <0.5 <0.5’
50-52 <0.S5 <0.6 <0.$ <0.6

[ 54-56 <0.S <0.5 <0.6 <0.5
60-62 <0.6 <0.6 <0.6 <0.5

( 64-66 <0.6 <0.6 <0.6 <0.6

[ 70-72 <0.6 <0.6 <0.6 <0.6

l
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TABLE 2-4

TOTAL CHROMIUM -
(ug/g Dry Weight)

DEPTH [ DISTANCE FROM CENTER OF DP-2

(ft) 3 ft. 10 fe. _18.S fr. BACKGROUND
0-2 . 900 260 790 17
2-4 2,010

4-6 1,220 3,580 200 - 11
6-8 1,770

8-10 1,440 : .

10-12 1,760 340 86 _ 7.0
12-14 3,050 . ‘

14-16 . . 1,680 20| n1 | 5.5
16-18 1,240

18-20 710

20-22 500 410 6 6.9
24-26 440 380 0 6.5
30-32 370 200 21 6.2
34-36 380 130 {28 4.8
40-42 380 100 21 | 8.6
44-46 300 | - 100 17 - | 9.2
50-52 98 51 6.5 8.2
54-56 . 110 18 12 5.4
60-62 59 28 7.8 7.8
64-66 26 27 5.6 9.2
70-72 18 13 7.3 5.4

RE
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TABLE 2-5

HEXAVALENT CHROMIUM
(ug/g Dry Weight)

BORING/MONITORING WELL

SAMPLE TB-1 TB-2 MW-2 MW- 1
DEPTH — DISTANCE FROM CENTER OF DP-2 |
(ft) 3 ft. 10 ft. 18.5 ft. | BACKGROUND
0-2 8.2 4.3 F1l § <0.09
4-6 16 29 0.46 |} <0.09
10-12 19 2.0 0.095 <0.09
14-16 18 2.3 0.14 | <0.09
20-22 7.9 2.4 0.31 <0.09
24-26 9.2 0.53 0.22 <0.09
30-32 7.0 4.1 0.15 <0.09
34-36 13 6.2 0.10 <0.09
40-42 9.6 6.8 0.17 <0.09
44-46 7.3 3.0 0.10 <0.09
50-52 3.1 1.7 <0.09 <0.09
54-56 3.2 0.32 0.12 <0.09
60-62 2.8 0.19 <0.09 0.32
64-66 0.26 0.19 <0.09 0.44
70-72 0.32 0.17 0.17 0.28
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TABLE 2-6

TOTAL COPPER

(ug/g Dry Weight)

“BORING/MONITORING WELL

SAMPLE TB-1 TB-2 MW-2 MW-1
DEPTH [ DISTANCE FROM CENTER OF DP-2

(ft) 3 ft. 10 ft. 18.5 fe. BACKGROUND
0-2 12 120 120 97
4-6 7.2 14 8.3 9.6
10-12 8.8 5.4 5.5 7.0
14-16 7.1 5.9 14 7.4
20-22 5.8 7.6 21 5.9
24-26 5.2 5.9 17 9.6
30-32 12 10 - 7.9 9.1
34-36 10 18 11 6.9
40-42 6.7 8.8 10 6.8
44-46 7.6 12 12 8.6
50-52 4.9 5.9 4.0 7.9
54-56 6.2 4.3 5.1 3.8
60-62 S.7 6.3 4.5 5.9
64-66 4.4 7.1 3.6 4.5
70-72 4.2 6.7 4.2 3.3

RN
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TABLE 2-7

TOTAL IRON
(ug/g Dry Weight)

SAMPLE | _TB-1 §6§§§§7§5§T66§E§§-ﬁ35£ MW-1
DEPTH — DISTANCE FROM CENTER OF DP-3
(ft) 3 ft. 10 ft. 18.5 ft. BACKGROUND
0-2 . 6,140 12,700 13,400 8,710
4-6 6,600 18,900 8,420 7,840
10-12 12,600 5,560 4,470 4,350
14-16 9,050 4,080 7.510 5,960
20-22 5,860 6,810 7,610 3,890
24-26 4,720 5,360 5,110 6,360
30-32 8,790 8,11Q 6,560 7,180
34-36 . 9,140 8,650 | 7,910 6,380
40-42 10,400 10,700 9,000 7,410
44-46 9,090 10,800 12,200 7,440
$0-52 4,340 5,540 4,940 6,320
54-56 6,380 4,410 5,850 5,530
60-62 3,930 4,940 5,220 8,000
64-66 3,090 5,210 | 4,440 4,960
70-72 2,810 3,580 3,930 3,460

RI
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TABLE 2-8

TOTAL LEAD

(ug/qg Dry Weight)

BORING/MONITORING WELL

SAMPLE TB-1 TB-2 . MW-2 MW-1
?2;?3 Dﬁfzgfcz PROEOCEETEREE;ngZ. RACKGROUND
0-2 380 480 590 130
4-6 110 71 4.0 15
10-12 11 5.1 <4 <5
14-16 31 <6 <4 6.2
20-22 5.0 <6 <4 <6
24-26 <3 6.0 <4 <$
30-32 <3 6.6 <4 5.9
34-36 <4 <6 <4 <$
40~-42 <3 <§ <4 <6
44-46 <3 <5 <4 <$
50-52 <3 <6 <4 <6
54-56 <3 <$ <4 <5
60-62 <4 <6 <4 <$
64-66 <6 <6 <4 <6
70-72 <4 <6 <4 <6

RE
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TABLE 2-9

TOTAL NICKEL
(ug/g Ory Weight)

BORING/MONITORING WELL

SAMPLE | _TB-1 TB-2 MW-2 MW-1
DEPTH —DISTANCE FROM CENTER OF DP-2

(£t) 3 fe, 10 ft. 18.5 ft. BACKGROUND
0-2 5.1 21 15 12
4-6 <4 11 10 15

10-12 14 6.1 10 12

14-16 4.9 10 13 10
20-22 5.0 9.4 11 17
24-26 4.8 <4 8.0 8.0
30-32 7.0 <4, 8.8 7.9
34-36 6.0 17 7.9 6.9
40-42 5.8 8.8 14 8.1
44-46 7.8 8.9 11 5.8
50-52 5.9 4.0 <4- 12
54-56 5.0 4.8 7.0 5.0
60-62 5.3 <S 6.9 5.8
64-66 5.5 4.1 7.7 <S
70-72 5.S <6 6.9 7.1

RI
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TABLE 2-10

TOTAL SELENIUM
(ug/g Bry Weight)

sawpe | me-1  Doravy  ONLTOpmNG weLL — T
?EETH Dﬁfzg§ca ?ROZQEEE?ER QS;gPEt. BACKGROUND
0-2 <0.6 <0.6 <0.6 <0.6
4-6 <0.5S <0.6 <0.5 <0.6
10-12 <0.5 <0.6 <0.5 <0.5
14-16 <0.5 <0.6 <0.5 <0.6
20-22 <0.5 <0.6 <0.$ <0.6
24-26 <0.5 <0.5 <0.5% <0.5
30-32 <0.5 <0,5 <0.5 <0.5
34-36 <0.$ <0.6 ' <0.5 <0.5
40-42 <0.5 <0.5 <0.5 <0.6
44-46 <0.5 <0.5 <0.5$ <0.5
$0-52 <0.5 <0.6 <0.5 <0.6
54-56 <0.5 <0.$ <0.6 <0.5
60-62 <0.6 <0.6 <0.6 <0.5
64-66 <0.6 <0.6 <0.6 <0.6
70-72 <0.6 <0.6 <0.6 <0.6

RE
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TABLE 2-11

TOTAL ZINC

(ug/g Dry Weight)

R ——
BORING/MQNLTORING WELL

RECRA ENVIRONMENTAL, INC.

) SAMPLE TB-1 __ TB-2 " MW-2 MW-1_

DEPTH —5TSTANCE FROM CENTER OF DP-2 ,
_(ft) 3 fe. 10 ft. 18.5 ft. | BACKGROUND

- 0-2 32 0 | 150 130
4-6 8.9 35 18 20

I 10-12 19 21 13 30

] 14-16 8.1 17 30 11

[ 20-22 7.0 22 19 11
24-26 7.2 17 14 29

[ 30-32 12 21 18 34

[ 34-36 13 17 20 14
40-42 12 29 18 30

[ 44-46 11 24 34 26
50-52 8.8 17 9.4 34

L 54-56 9.9 12 11 8.4
60-62 7.8 11 9.4 22

[ 64-66 7.1 18 18 16

[ 70-72 6.9 17 7.6 8.5
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TABLE 2-12

LEACHABLE NITRATE
(ug/g Dry Wt.)

BORING/MONITORING WELL

SAMPLE TB-1 TB-2 MW-2 MW-1
DEPTH [ DISTANCE FROM CENTER OF DP-2

(£t) 3 ft. 10 £ft. 18.5 ft. BACKGROUND
0-2 s4 <3 9.6 3.7
10-12 16 <3 <3 2.0
20-22 <3 <3 $.3 <3
30-32 <3 <3 2.2 <3
40-42 2.3 <3 5.5 - 3.1
$0-52 <3 2.4 3.3 3.5
60-62 2.7 5.4 4.3 2.8
70-76 3.1 3.4 3.3 5.6

RN
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TABLE 2-13

LEACHABLE PHOSPHORUS
(ug/g Dry Wt.)

BORING/MONITORING WELL

SAMPLE TB-1 TB-2 MW-2 MW-1
DEPTH —DISTANCE FROM CENTER OF DP-2 .

(ft) 3 ft. 10 fr. _18.5 ft. BACKGROUND

0-2 79 61 66 <0.9
110-12 400 39 ‘1 <0.9
20-22 48 30 43 <0.9
30-32 22 18 11 <0.9
40-42 32 29 28 <0.9
$0-52 17 16 13 <0.9
60-62 17 17 7.5 <0.9
70-72 2.1 6.1 15 <0.9

RE
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- TABLE 2-14
P

LEACHABLE SULPATE -
(ug/g Dry Wt.)

]

L
[ - BORING/M o'urro" RI'NG WELL

SAMPLE TB-1 TB-2 Mw-1
- DEPTH ___—__101$'rmcz FROM CENTER OF DP- [
{u (ft) 10 ft. 18.5 ft. BACKGROUND
- 0-2 _ 69 120 78 S8
L‘ 10-12 <42 <42 <42 <41
[* 20-22 <42 <42 <42 <41
[
’ 30-32 <43 <42 <42 <42
L )
h? 40-42 <42 <42 110 <42
- 50-52 <42 <42 73 64
L. 60-62 <45 <43 <46 <42
[.. 70-72 <46 <45 <48 <48
il
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TABLE 2-15

PERCENT DRY WEIGHT

SAMPLE TB-1 ° ¥§§2 M :sz e MW-1
DEPTH DISTANCE FROM CENTER P~
(ft) 3 ft. 10 ft. 18.5 fe. BACKGROUND |
0-2 93.10 80.16 81.82 88.20
2-4 94.63
4-6 96.50 89.63 95.67 95.30
6-8 89.06
8-10 95.83
10-12 96.00 96.75S 97.01 97.81
12-14 96. 30
14-16 96.58 96.67° 95.68 95.63
16-18 97.00 ' N
18-20 96.57
20-22 96.87 95.80 96.09 97.35
24-26 97.03 96.54 95.20 96.79
30-32 92.92 95.64 94.89 96.44
34-36 95.86 ' 95.52 96.08 96.61
40-42 95.83 95.18 9s.21 97.06
44-46 95.94 95.01 .95.31 96.64
50-52 ' 96.06 95.39 95.54 96.00
S4-36 94.94 96.07 95.71 95.90
60-62 89.20 91.30 86.13 93.82
64-66 89.84 88.76 89.01 88.25
70-72 87.66 88.02 82.49 83.58
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2.3 GEOLOGY AND HYDROLOGY

2.3.1 Introduction

The Deknatel site is Jlocated in the Atlantic Coastal Plain
Physiograpnic Province. This province 1is characterizec by
southeasterly-dipping strata comprised of unconsolidated sand,
silt, clay and gravel unconformably overlying crystalline bedrock.
The borings for this investigation were relatively shallow com-
pared to the thickness of the unconsolidated sediments at the

site.

2.3.2 Hydrogeology of the Study Area

RECRA ENVIRONMENTAL, INC.

The study area is underlain by over seven hundred (700) feet of
unconsolidated sediments (Figure 2-8). From oldest (deepest) to
youngest (shallowest) these sediments have been divided into a
series of geologic formations: the Raritan Formation; the Magothy
Formation and Mattawan Group, undifferentiated; and Pleistocene
deposits. The Raritan and Magothy/Mattawan rocks are Late
Cretaceous in age and directly overlie crystalline bedrock. The
Pleistocene-aged sediments were deposited on the erosional surface
of the Magothy/Mattawan deposits. Each geologic formation con-
tains water-bearing zones and intervals; where these zones are

prevalent and interconnected they can be considered aquifers.

A brief description of the two geologic and hydrologic units

nearest the surface which are of interest in this study follows:
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Magothy Formation/Mattawan Group {(Undifferentiated)

The Magothy/Mattawan deposits are also Late Cretaceous in age and
unconformably overlie the clay member of the Raritan Formation
(Figure 2-8). The Magothy/Mattawan deposits consist of layers and

lenses of gravel, sand, silt, and clay. The thickness in the

study area based on nearby well logs is between 200 and 300 feet.

The sandy and gravelly layers/lenses yield significant quantities
of water to wells. However, less permeable silts and clays domi-
nate certain horizons in the Magothy/Mattawan which causes
variations in nydraulic conductivity both vertically and horizon-
tally. These silt/clay layers shield most of the good water-
bearing zones from surface contamination and locally cause

confined (artesian) conditions,

Wells tapping the Magothy/Mattawan System in Queens have yielded
as much as 1,800 gpm. Specific capacities have ranged from less
than 15 gpm/ft to over 50 gpm/ft in the coarser, more permeable
deposits. This aquifer has been extensively developed in Queens

and Nassau Counties.

Pleistocene Deposits

Directly overlying the uneven surface of the MAgothy/Mattawan
aquifer system are Upper Pleistocene deposits consiting of sands
and gravels with minor interbeds of silt and clay. These deposits
are of glaciofluvial origin and are termed outwash. These were
deposited from the meltwaters of a retreating glacier which sorted

sediments previously carried and deposited by the ice. Therefore,
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these deposits contain sediments having uniform grain sizes and

“are highly permeable. These outwash deposits comprise the Upper

Glacial aquifer. The Upper Glacial aquifer is the aquifer of con-
cern for this study, due to its hydraulic connection with the

regionally important Magothy/Mattawan aquifer system.

In 1979, according to Buxton, et.al. 198l, net pumpage from
aquiters underlying Queens was approximately 62.5 mgd. Of this
total. 16.6 mgd (27%) was pumped from the Upper Glacial; 37.3 mgd
(60%) from the Magothy/Mattawan System; and 7 mga (11%) from the
Lloyd aquifer. A small percentage was pumped from the Jameco

aquifer which does not underlie the Deknatel area.

Most of the pumpage described above involves the Jamaica Water
Supply Company whose nearest wells are approximaﬁely half a mile
west of the site. This company serves more than half a million
people and over 7500 commercial ana industrial establishments in
southeast Queens. A large cone of depression exists where the
Jamaica Water Supply well fields are located. Shallow groundwater
under the Deknatel site flows westerly toward the Jamaica Water

Supply cone of aepression.

Other non-drinking water wells located between the Jamaica Water
Supply well fields and the Deknatel site supply cooling water for
air conditioning systems and other non-potable water users. After
use, the water is generally returned to the aquifer via diffusion
wells. These nonpotable, pumping wells are screened either in the
Magothy/Mattawan system or Upper Glacial aquifer and will have

little effect on shallow groundwater under the Deknatel site
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because of their location and seasonal usage.

Groundwater Flow Velocity and Direction

Based on a hydraulic conductivity of 480 gpd/ft2, a measured on-
site gradient of 0,002 ft/ft and an assumed porosity of 0.35, the
approximate groundwater flow velocity is 0.137 foot/day or 134
teet/year. This value is representative of the upper portion of
the water table aquifer under the site and is consistent with
values obtained for the Upper Glacial aquifer, in general.
Groundwater flow velocities may vary somewhat throughout the
thickness of the Upper Glacial aquifer under the site, depending
upon the coarseness, sorting and packing of the individual sedi-

ment layers.

Figure B-5 in Appendix B shows the regional direction of ground-
water flow near the site based on Jamaica Water Supply Company
(JWSC) 1987 water levels. This figure reflects water level data
consistent with measurements collected on three occasions at the
site by Roux Associates during this investigation. The apparent
direction of groundwater flow is towards the Jamaica Water Supply
Company (JWSC) cone of depression near wells 27, 37 and 38. These
wells are over 8500 feet west of the site. Screen settings place
these wells in the lower portion of the Upper Glacial aquifer but
some screens may also bridge the uppermost portion of the
Magothy/Mattawan system. Though JWSC well 29 is the closest Upper
Glacial supply well, groundwater from the site appears not to be

tlowing in that direction but towards the more extensive cone of
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depression to the west. It is unlikely, that groundwater from the

‘site would be drawn down into the deep well screen of JWSC well 29

(screened -10 to -30 feet MSL). More likely, groundwater would
pass by the well at higher horizons in the aquifer and then would
turn and tlow towards the extensive water table lows (JWSC wells

27, 37 and 38, which are northwest of the site).

Buxton, et.al. 1981, presented a series of plates that show the
water table configuration at various times from 1903 to the pre-
sent. The 1903 data reflect the best estimate for predevelopment
conditions and show flow to the west and southwest from the area
of the site, away from a water table high 1n Nassau County.
Water table maps compiled in 1936, 1943, and 1961 show extensive
cones of depression in Brooklyn and near Woodhaven, Queens and
groundwater flow from the area of the site is consistently
westerly or southeasterly towards these areas. The data from 1974
and 1981 indicate pumpage has stopped in Brooklyn and the
Woodhaven area but shows a pronounced water table low in the area
of the Jamaica Water Supply Company (JWSC) well fields. Once

again flow from the site is westerly during these periods and

towards the JWSC cone of depression,

Nearby Aquifer Usage

Usage of the aquifers underlying the Deknatel site in the general
vicinity of the site can be divided into three categories: public
potable water supply, commercial and industrial uses, and private

domestic uses.

-42.
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Public Supply Wells

The public supply wells in the vicinity are all owned and operated
by the Jamaica Water Supply (JWSC) which maintains an active well
tield covering much of Queens County and portions of western
Nassau County. A map of the JWSC distribution system showing the
locations of these wells and of the Deknatel facility is included
as Figure 2-9. Regional groundwater flow near the Deknatel site
is generally westerly, approximately parallel to the Long Island

Railroad right-of-way next to the Deknatel site.

As can be seen from this map and a more detailed map shown in
Figure 2-10, a number of the JWSC wells lie in the general
downgradient direction from the site. The closest wells, 49 and
49A are approximately 0.5 miles from the site, 29 and 29A are
about 0.6 miles away, 7, 7A and 7B are about a mile distant, a
number of others lie between 1 and 2 miles, and a few more lie

between 2 and 3 miles away.

Of the approximately 60 Jamaica Water Supply Company wells that
lie within 3 miles of the Deknatel site in any direction, about
half are screened in the Upper Glacial (water table) aquifer, the
other half are screened in the Magothy Formation and only one is
screened in the Lloyd Formation. In 1987, the net pumpage of
JWSC wells within 3 miles of the Deknatel site amounted to
approximately 9 billion gallons, of which approximately 80% was
trom the Upper Glacial Formation, approximately 20% was from the

Magothy, and less than 1% was from the Lloyd.
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Non-Public Supply Commercial and Industrial Wells ’

About 125 non-public supply wells at least 4-1/2 inches in
diameter, capable of producing at least 45 gallons per minute were
identified from NYSDEC records in the area extending about 1 mile
north and east (upgradient), 2 miles south and 2-1/2 miles west
{downgradient) from the Deknatel site. These wells are preaomi-
nantly used for commercial or industrial purposes. The majority
of these are used for air conditioning or cooling purposes, a few
are used for general industrial purposes, a number are test or
observation wells and only two were identified as being for
domestic use. Both of these latter two wells were located upgra-

dient of the site.

Well completion reports were obtained and reviewed for 58 of these
wells located within about 0.5 miles up or across gradient and up
to 2 miles downgradient from the site. Of these wells, 22 were
pumping wells (15 for air conditioning or cooling), 17 were
recharge diffusion wells and 19 were test wells, many of which
were exploratory wells for the Jamaica Water Supply Company. Of
the 22 pumping wells, 19 are screened in the Upper Glacial (water
table) aquifer and the 3 remaining weils are screened in the
Magothy Formation. The maps presented in Figures 2-10 and 2-11
show the locations of the non-public supply wells recorded in the
NYSDEC well completion files and located within about 1.5 miles
downgradient from the site. In addition, a data base has been
compiled, which can be found in Appendix E, that contains the

locations, relative to the Deknatel site, of all 125 wells iden-
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tified in the general vicinity of the site. It also contains

“information on the depth, production capacity, intended usage, the

original owner and the street address of the wells for which

completion reports were obtained.

Private Domestic Wells

Wells capable of producing less than 45 gallons per minute in New
York City are regulated by the NYC Department of Health (NYCDOH)
by means of permits that must be renewed annually. The NYCDOH
does not maintain a reference map showing well locations however,
a list of permits arranged by zi1p code is maintained. The area in
the vicinity of the Deknatel site falls in eight zip code zones.
As of March 1988 there were 18 active NYCDOH well permits for
wells in these zZip code zones. Figure 2-12 shows a zip code map
ot Queens with the location of the Deknatel site indicated and the
zip code zones of interest outlined. Table 2-17 lists the number

of active NYCDOH well permits in each relevant zip code zone.

The NYCDOH permits these wells for non-potable water uses. Most
of these wells are used for such purposes as watering lawns and
washing cars, particularly when the use of public water supplies
for these purposes is restricted, such as during periods of
drought. While no specific information is available, it is likely
that most, if not all, of these wells are screened near the top of
the water table aquifer because of the size of these wells and the

added expense of drilling deeper wells.
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Available Groundwater Quality Information

There are two sources of information on the groundwater quality in
the vicinity of the Deknatel site and a third source provides
information on groundwater quality at locations somewhat further
removed from the site. The first source is the data obtained from
analyses of groundwater samples collected from the monitoring
wells on the Deknatel site which was presented in Section 2.2.4 of
this report. Briefly, that data indicated that concentrations of
total and hexavalent chromium and phosphorus were elevated imme-
diately downgradient from DP-2 in comparison to nearby background
locations, but on average were within applicable drinking water

standards.

The other source of information on nearby groundwater quality is
the routine data compiled by the Jamaica Water Supply Company on
the water pumped from its wells. Since these wells are used for
public supply purposes, JWSC is required to develop and maintain
water quality data on them. Every well in operable condition is
sampled and analyzed at least once a year and most of the wells in
regular service are sampled and analyzed several times a year.
The Jamaica Water Supply Company has made the results of these
analyses available to Recra Environmental. The analytical data
from 1975 through 1987 for substances believed to have been
constituents of the waste materials disposed at the Deknatel site
has been compiled and is presented in data base form in Appendix
E. Also included is information on the location, depth, pumpage

and static water levels in the wells. JWSC began analyses for
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metals in 1975, which are included in the data base where

“available; however, no data exists on metal concentrations betore

1975. Since chromium and copper were the key parameters in this
study and data on them did not become available until 1975, analy-

tical data for earlier years was not compiled.

Chromium was apparently present in relatively high concentrations
in the material disposed at Deknatel since 1956. Chromium was
detected in only 7 out of 400 analyses of well water from JWSC
wells within 3 miles of the site over the last 13 years. When
detected, chromium was found at the minimum detectable con-
centration of 20 parts per billion (ppb) in 6 of the samples and
at 40 ppb in the other one. The standard for chromium in drinking
water established by both the United States Environmental
Protection Agency (EPA) and New York State is 50 ppb. Therefore,
the chromium concentration has not exceeded the drinking water
standard in any of the well water samples examined over the last
13 years. The samples in which chromium was detected were from
wells throughout the JWSC service area and occurred in 4 of the 13
years for which data was examined. Chromium was not detected more

than once in any well during the years examined.

The map shown in Figure 2-13 shows the location of the wells in
which chromium was detected, the geologic formation in which the

well is screened and the year in which chromium was detected in

each well,

Copper was apparently present in the Deknatel waste streams

disposed of on site but at unknown concentrations. Copper is a
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common trace consistuent in groundwater. About half ot the JWSC

‘well water samples from throughout the service area analyzed over

the last 13 years had copper concentrations at or above the detec-
tion limit of 20 ppb. Copper was not detected in the other
samples. Among the samples in which copper was detected, most of
the copper concentrations fell between 20 and 100 ppb with a few
values between 100 and 300 ppb. The EPA and New York State stan-
dard for copper in drinking water is 1 part per million (ppm) or
1,000 ppb. Therefore, none of the well water samples exceeded the

permissible concentration.

Sulfate was apparently present as sulfuric acid in the waste
streams Deknatel disposed on site from about 1925 until about
1960. Sulfate is commonly present in groundwater and was found in
all of the JWSC well water samples analyzed over the last 13
years, The sulfate concentrations found, however, never exceeded
the regulatory limit of 250 ppm established by the EPA and New

York State in any of the samples.

Nitrate was present as nitric acid in the waste streams Deknatel
apparently disposed on site from about 1925 until about 1956.
Nitrate is also commonly found in groundwater and was found in
most of the JWSC well water samples analyzed over the last 13
years. Concentrations ranged from the detection limit of 0.1 ppm
up to and, in a few instances, above the EPA and New York State
drinking water standard of 10 ppm (as nitrate nitrogen). Out of
800 to 900 JWSC well water samples analyzed for nitrate, only

about 30 samples exceeded the drinking water standard and 16 of

-49.
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those were from 2 wells about five miles from the Deknatel faci-

17ty which exhibit chronically elevated nitrate levels. Four

additonal wells within about 2 miles of the Deknatel facility and
generally downgradient from it, account for 12 of the remaining 14
nitrate concentrations above drinkiing water standards. The
remaining 2 concentrations above the drinking water standard, were
about a mile cross gradient from the site. There are several
sources of nitrate in groundwater other than industrial wastes.
Two of the most prominent sources are sanitary sewage and septic
system effluents, and fertilizer used on lawns and gardens and in
agriculture. The Long Island area in general is known to have
elevated groundwater nitrate concentrations due to these nitrate
sources. The small number of elevated nitrate concentrations in
the JWSC wells, therefore, 1s not unusual in this area and could

nave originated from any number of sources.

‘Phosphate was present as phosphoric acid in the waste materials

disposed of at DP-2 on the Deknatel site over its period of use.
Neither the EPA nor New York State regulates phosphate con-
centrations in groundwater, and the Jamaica Water Supply Company
does not analyze its well water samples for phosphate. Phosphate
and phosphoric acid, at moderate concentrations, are generally
regarded as safe for human consumption and are found in many food

products, including most sott drinks.

The Jamaica Water Supply Company well water quality data base is
probably the best, most complete source of information on ground-

water quality in the vicinity of and particularly downgradient
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from the Deknatel site. Most, if not all, of the wells near the

‘Deknatel site which are used to produce drinking water are

believed to be part of the JWSC system and most of these wells are
analyzed at least once a year. A review of the JWSC data base for
the last 13 years indicates that chromium, copper and sulfate have
never been found at concentrations above their respective drinking
water quality standards. A small fraction of the samples, less
than 4%, had nitrate concentrations above the water quality stan-
dard. These values may well reflect a general regional problem
with high nitrate levels originating from fertilizer and sanitary
sewage effluents rather than from any discharges at the Deknatel

site.

A third source of information on groundwater quality in the
general area is a study conducted in 1981 by the U.S. Geological
Survey (USGS), however, very few of the well water samples ana-
lyzed in this study were from wells closer than about 4 miles to
the Deknatel facility., The USGS data was generally similar to
the JWSC data. Chromium was not detected in any of the samples
from Queens County. The copper values, all less than prevailing
drinking water standards, ranged from 10 ppb to 640 ppb. The well
in which the 640 ppb concentration was found is located 3.5 miles
cross gradient from the Deknatel facility. Sulfate ranged from
1.5 to 150 ppm except for one value of 1000 ppm from a well adja-
cent to an arm of Jamaica Bay about 8 miles south of the Deknatel
tacility. Nitrate nitrogen ranged from 0.1 ppm to 25 ppm with 6
of the 27 values above the regulatory limit of 10 ppm. None of

the wells with elevated nitrate levels were closer than 5 miles to
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Deknatel.

Field Studies

This section contains a summary of the geological/hydrogeological
studies carried out and a brief desc;iption of the methodologies
used. A more detailed description of these studies and methodolo-
gies can be found in Appendix B. Additional field work to better
characterize the geology, hydrology and contaminant distribution
1s outlined is Section 3.1 of this workplan. A total of five test
borings (including MW-3) was completed and three of the borings
were converted to monitoring wells, Drilling activities were
carried out under the supervision of a geologist from Roux
Associates, Inc. A truck mounted hollow stem auger rig operated
by Python Drilling of Bronx, New York, was used to advance all of
the borings and to collect split spoon core barrel samples ahead
of the advancing hollow stem auger flights. Split spoon samples
were collected continuously from the ground surface to a depth of
about 72 feet while advancing the borings at TB-1, TB-2, MW-1 and
MW-2. Split spoon samples were collected every five feet from 20
to 70 feet subsurface while advancing the boring at MW-3, which
was drilled as part of a separate study as presented in Section
3.1.1. above. The water table was encountered in all borings bet-

ween 61 and 62 feet below ground surface.

The split spoon core barrel samples were collected in general
accordance with ASTM Method D-1586 -84. The hammer blow count
required to advance the core barrel sampler each 6 inches was

counted by the driller and recorded by the supervising geologist.
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The geologist also opened each core barrel and examined the reco-

“vered sample for specific soil characteristics and logged his

observations. ODetailed boring logs are presented in Appendix B.

The recovered soil sample was then transferred as completely as
possible to a laboratory supplied precleaned sample jar with the
assistance of a field service technician from Recra Environmental,
who then took custody of the sample, labeled the sample jar, and
prepared the chain of custody documents, Small portions of some
of the samples were analyzed in an on site laboratory by a field
chemist from Recra for key indicator paramaters, hexavalent chro-
mium, and pH, 1n order to get a rapid indication of whether waste
materials were present in the soils being recovered, The balance
of the subsurface soil samples were transported by Recra personnel
to Recra Environmental Laboratories in Tonawanda, New York, for

turther analysis.

The borings at MW-1, MW-2, and MW-3 were converted to monitoring
wells by installation of PVC well casings as depicted schemati-

cally in Figure 2-14,

MW-1 and MW-2 were completed as 2-inch diameter I.D. wells and
were screened from approximately 60 to 70 feet below ground sur-
tace. MW-3 was completed as a 4-inch diameter [.D. well and was
screened from approximately 50 to 70 feet below ground surface.
A1l of the wells were provided with protective casings at ground
level and locking caps. Well completion diagrams for each well
can be found in Appendix B. Wells MW-1 and MW-2 were developed by

geologists from Roux Associates by purging them with a bailer
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until a reasonable degree of clarity was achieved. MW-3 was simi-

‘larly developed by Roux geologists using a submersible pump.

Groundwater elevations in each of the wells have been recorded and
groundwater samples collected, after suitably purging the wells,
on a number of occasions. The groundwater samples were examined
in the field by Roux geologists for appearance, conductivity, pH
and temperature, and were forwarded to Recra Environmental

Laboratories under chain of custody for laboratory analyses.

Since MW-3 had been completed as a 4-inch well to allow it to be
pumped if necessary, it was decided to take advantage of this fact
by conducting a short term specific capacity pumping testing using
this well in order to investigate some of the characteristics of
the water table aquifer at the Deknatel site. The test was con-
ducted by Roux hydrogeologists using the procedure given in
Appendix B. The results of the test can also be found in Appendix

B as well as in the following section.

Hydrogeology at the Deknatel Site

The soil borings drilled for this study were all finished in the
Pleistocene glacial outwash deposits which are estimated to be
about 100 feet thick in the study area. The five borings
completed at the site were advanced to a depth of about 70 feet
into the outwash with the final 10 feet penetrating the water
table or Upper Glacial aquifer. The geologic logs for these

borings are included in Appendix B as Attachment B-1.

The glacial outwash deposits encountered at the site consist of
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predominantly well-sorted, tine to medium sands with some coarser

"sand and gravel throughout. These sands are quartzose with less

than 10% kaolinitic feldspars, mafic minerals and rock fragments.
Due to the good sorting of grain sizes and lack of silt/clay, this

unit has a high permeability both vertically and horizon-:lly,

At MW-1 the upper 16 feet of this unit is a predominantly fine
sand with some gravel mixed in., Below 16 teet the unit becomes
more characteristic of the remainder of the site in that fine
sediment grain sizes become predominantly fine to medium sand with

some gravel.

There is a characteristic iron staining that occurs from between
30-40 feet below ground surface and continues downward to the
water table. This iron staining is the result of the decline of
the water table elevation over the past years due to extensive

pumpage of the aquifer,

Water Table Location and Direction of Flow

The elevation of the water table in each of the three monitoring

wells was measured on a number of occasions and the results have

been compiled in Table 2-18.

A water table map, based on one of the data sets obtained, is pre-

sented in Figure 2-15 and shows that the groundwater flow direc-
tion at the water table surface at the site is generally westerly,
roughly paralleling the Long Island Railroad right-of-way. Since
the three monitoring wells are so closely spaced in the direction

of groundwater flow, the hydraulic gradient at the site cannot be
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reliably estimated from these data. Recent data from Jamaica

‘Water Supply Company wells (see Figure B-5 in Appendix B) in the

vicinity, however, suggests that the hydraulic gradient at the
site is presently approximately 7.5 teet per mile (0.0015) and

that the direction of flow is to the west.
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TABLE 2-18

WATER TABLE ELEVATIONS* (FEET) AT THE DEKNATEL SITE

DATE MW-1 MW-2 MW-3
02-11-88 38.33 38.50 38.52
03-15-88 38.56 38.77 38.55
03-25-88 39.09 39.00 38.83

*Relative to a common datum.

RE
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Hydrogeological Properties of the Water Table Aquiter

One short term specific capacity test was conducted at the site
on the four inch diameter monitoring well MW-3. The results of
the specitic capacity test are given in Appendix B. The calcu-
lated transmissivity ot the shallow aquifer is 9,000 gallons per
day per foot (gpd/ft). Assuming the effective saturated thickness
of the aquifer to be 18.75 feet at ME-3, the calculated hydraulic
conductivity is 480 gpd/ft2, This value of saturated thickness is
approximate since it is based on a saturated thickness estimated
from the expected vertical effect from pumpage on the aquifer
(water table surface to ten feet below the bottom of the screen

zone).

Based on visual inspection of the sediment sizes and the degree of
sorting, and using tables compiled by Freeze and Cherry (1979) and
the U.S. Department of Interior (1977), the assigned hydraulic
conductivity of this aquifer would range from 100 to 1000 gpd/ft2.
Published estimates of the average permeability of the Upper
Glacial aquifer in this area range from 800 gpd per ft2 to 1,300

gpd per ft2. The experimental value obtained is, therefore, in

1n reasonable agreement with these published values.

Using the specific conductivity experimentally determined at the
site, the hydraulic gradient obtained from recent water level
measurements from nearby Jamaica Water Supply Company wells
screened in the Upper Glacial aquifer, and a porosity estimated
based on the type of grain size distribution of the soil samples

collected at the site, the approximate linear velocity of the
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groundwater can be estimated using the following variation of

Darcy's Law:
V=PI
7.48p
where
v = velocity in feet per day
P = coefficient of permeability in gpd/ft2
[ = hydraulic gradient in feet per foot
p = porosity (fractional volume)
7.48 = gallons/cu. tt.

substituting,

vV = (480)(0.002)
(7.48)70.35) = 0.37 ft/day or 134 ft/year.

Hydrogeological Results

The Deknatel facility at 96-14 222nd Street, Queens Village, New
York, 1s located on a Pleistocene glacial outwash deposit composed
predominantly of fine to medium grained sand, with some coarser
sand and gravel throughout. Due to the sorting of the grain sizes
and lack of silt and clay, the unit has a high permeability both

vertically and horizontally.

The water table is presently located at about 61 feet below ground
surface however, the presence of iron staining observed in the
core samples indicated that the water table was as much as 20 to

30 feet nhigher in past years. The decline of the water table to
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its present elevation was due to extensive pumpage of the aquifer.

A short term specific capacity pumping test indicated that the
hydraulic conductivity of the Upper Glacial (water table) aquifer
at the Deknatel site 1s approximately 480 gpd/ft2, This data,
taken together with the estimated soil porosity and site specific
and regional hydraulic gradient information, indicates that
groundwater at the top of the Upper Glacial aquifer flows
generally westerly at about 135 feet per year at the Deknatel

site.

Impact Assessment

The ways in which the waste materials disposed at the Deknatel
site could potentially affect human health and the environment

include.

o direct contact with the waste materials at the Deknatel site,
o migration of constituents of the waste materials to the ground
water and contact of potential receptors off-site with

groundwater containing waste material constituents.

There appears to be little or no chance of adverse effects on
human health from direct contact with any waste materials that
have remained at the disposal points. Both disposal points are
located on the Deknatel property, which is fenced and locked.
Further, the brick cistern, DP-1, is covered by a manhole SO
even Deknatel employees could not accidentally come in contact
with any materials that may have remained at that disposal point.

The two sunken wooden barrels that comprise Disposal Point 2 are
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kept covered by a 11d that prevents accidental contact with waste

"materials that have remained in this area.

The only other way humans could be exposed to waste materials
disposed at the Deknatel site would be if these materials migrated
through the ground to wells, streams or other groundwater
discharge points off-site. In order to assess this possibility,
information has been gathered on the geology and hydrogeology of
the area and the existence, usage and the quality of water from
wells in the area, and has been presented in detail in the pre-

vious section,

Since the aquifer system underlying the Deknatel site is con-
sidered a sole source aquifer, the most serious concern for human
exposure to waste material constituents in groundwater would be if
these constituents reached and contaminated the water pumped from
the public supply wells operated by the Jamaica Water Supply
Company (JWSC) to a degree that jeopardized its use as a potable
water source. Based on the hydrogeological and water quality
information presented in the previous section, this does not
appear to have happened to date nor is it likely to occur in the

future for the following reasons.

Chromium was detected in the groundwater immediately downgradient
from the source on the Deknatel site but only at concentrations

that, on average, were within acceptable drinking water standards.

A solute introduced into the top of the water table at the

Deknatel site would take approximately 15-20 years to reach the
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JWSC cone of depression in the Upper Glacial aquifer, near JWSC

"Wells 27, 37 and 38. This is a most conservative number since

it assumes the solute moves at the same rate as groundwater.
The movement of a solute will be retarded and diluted due to
adsorption onto aquifer materials and trasverse, and verti-
cal dispersion (a mechanical mixing with "clean groundwater"),
In addition, it it reaches a pumping well, further substantial
dilution takes place as more "“clean" water is drawn into the
supply well from all other directions, vertically and

horizontally,

Data collected by JWSC on a yearly basis from all Upper Glacial
supply wells do not indicate the presence of chromium, the chemi-
cal of concern at the Deknatel site. It is even further unlikely
that any solutes from the Deknatel site will reach the Magothy/
Mattawan Aquifer system particularly because groundwater from the
site is strongly influenced and significantly diluted by shallow
wells pumping from the Upper Glacial region. Jamaica Water Supply
monitoring of nearby Magothy/Mattawan supply wells indicated the
sporadic detection of chromium in two wells (29A and 48A) near the
detection limit (0.002 ppm). These findings are below the
drinking water standard and can, in no way, be directly attributed
to the Deknatel site. There easily could be other sources of
chromium in a highly urbanized area such as Queens County, New

York.

Tne closest commercial/industrial wells to the Deknatel site are

600 to 1,000 feet downgradient. Water from these wells is predo-
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minantly used for non-potable purposes such as air conditioning,

"cboling and other industrial uses that would not involve any

direct human contact. In view of this fact and the very low chro-
mium concentrations found in the groundwater right at the source,
the waste materials disposed at the Deknatel site do not appear to

have affected the suitability of the groundwater for these uses.

Based on the information obtained from the New York City
Department of Healtn (NYCDOH), there are very few small private
non-potable water wells, which are permitted by the department,
active in the general vicinity of the site and none in the zip
code zone which included the site. Water from these wells is used
intermittently and then for purposes such as watering lawns and
washing cars. In view of the nature and minimal level of ground-
water use in this category, 1t is most unlikely that the disposal
of the waste materials at the Deknatel site could have any effect

on human receptors through this route of exposure.

In summary, it can be stated that since the waste materials
remaining at the site are all in the subsurface and are inac-
cessible to human contact, their presence has not affected the
suitability of the site for its present use nor would their pre-

sence be likely to affect any similar uses.

The waste materials remaining on site are also acting as a source
tor a small but continuing release of waste constituents, specifi-
cally total and hexavalent chromium, to the groundwater. This
release has resulted in hexavalent chromium concentrations in the

groundwater immediately downgradient from the source area that are
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detectable but on average within the applicable water quality

“standards. While this release constitutes some potential for

impact on the groundwater, an extensive investigation of the
groundwater usage and quality downgradient from the site has
failed to identify any present or plausible future adverse effects
on the users of the groundwater who would be the potential recep-

tors of this release.

3.0 REMEDIAL ACTIVITIES

3.1
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Supplemental Remedial Investigation

The supplemental remedial investigation detailed within this
document is being proposed in order to develop a more complete
understanding of conditions at the Deknatel facility, specifi-
cally with regard to the extent of soil contamination by waste
materials (operatively, total and hexavalent chromium) and to
further assess groundwater quality downgradient of the facility,
at the property line. Furthermore, this supplementai remedial
investigaion will be used as an attempt to confirm the current
belief that organic contamination of the groundwater 1is not
being realized as a result of Deknatel's past disposal acti-
vities, Finally, the data from this supplemental remedial
investigation in concert with the volumes of information and
data  avatlable from the previously completed  Source
Investigation Study will be used to develop the proposed
Feasibility Study, which will delineate a remedial action plan
can be cost effectively implemented to provide for a technically

and environmentally sound resolution for the site.
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Field Sampling Plan

Tne field sampling plan for the Deknatel site consists of the

tollowing four tasks:

TASK I - Installation of Monitoring Wells
TASK II - Drilling of Soil Borings
TASK III - Collection of Groundwater Samples

TASK IV - Determination of Groundwater Flow

These tasks are designed to build upon hydrogeologic and water
quality information previously developed at the site and described
1n the report "Source Investigation Study, Deknatel, Inc., Queens,
New York", prepared by Recra Environmental, Inc., and Roux

Associates, Inc., in September 1988.
Task I - Installation of Monitoring Wells

Three groundwater monitoring wells will be installed at the site
at the locations shown on Figure 3-1. These wells are in addition
to the three wells previously installed. The wells will be
screened in the upper glacial aquifer at approximately 70 feet
below ground surface. Well MW-4 is intended as an upgradient well
for the site. Wells MW-5 and MW-6 are intended to complement MW-1,
MW-2 and MW-3 as downgradient wells, and are spetifical]y located

directly downgradient of DP-1 and DP-2.

The boring/monitoring wells will be drilled using a truck-mounted,
hollow-stem auger rig. Upon completion of the borehole, a 4-inch

diameter schedule 40 PVC slot casing with a 10-foot long, 0.020
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slot screen will be installed through the auger flights. Sotl

-samples from MW-4, MW-5 and MW-6 borings will be collected at the

surface and at 5' intervals. All soil samples will be maintained
for chemical analysis and/or archiving and future analysis if
warranted. The top of the screen will be set two to five feet
above the water table to allow for seasonal water-level fluc-
tuations. When the screen and casing are in place, a clean,
graded silica sand will be used to pack the annular space around

the scCreen,

Following the emplacement of the sand pack, two feet of bentonite
pellets will be placed over the filter pack to seal the annular
space. The remainder of the annular space will then be grouted
with a cement/bentonite slurry to two feet below grade. Well
construction details are shown on Figure 3-2. All wells will be
tfinished flush with grade, have locking caps installed, and pro-
tective meter boxes cemented in place over each well (Figure 3-3).
NYSDEC guidelines will be followed for all steps of well drilling

and construction.

Upon completion, each well will be developed by surging and
pumping to remove any fine sediment from around the screen zone
and to establish a connection between the aquifer and well.
Development will continue until the water is less than 50 nephelo-
metric turbidity units, as required by NYSDEC and both pH and con-

ductivity readings have stabilized.

The well elevations will be surveyed by a New York State Licensed

Land Surveyor to the nearest 0.01 feet with a closure of + 0.05
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feet for the site. The measuring point elevation will be marked

“on each well casing and all water level measurements will be

referenced to this point. All elevations and depth, including

well casings, will be reterenced to a common datum.
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Task II - Drilling of So1l1 Borings

Seven soil borings (TB-3 through TB-8 and DP-1A) will be
drilied adjacent to the two possible contamination source areas
labeled DP-1 and DP-2 on Figure 3-1. The boring locations are
also shown on Figure 3-1. ITlustrated locations for TB-3
through TB-8 are approximate and will ultimately be located in
the tield dependent upon field conditions and the needs of the
program in order to delineate, to the greatest extent possible,
the extent of contamination. Field conditions may warrant the
installation of additional borings, but no fewer than the seven
proposed soil borings will be completed without the approval of
the NYSDEC. These borings are in addition to the four borings
previously drilled at the site (TB-1, TB-2, DP-1 and DP-2).
Two of the new borings (TB-6 and TB-7) will be drilled inside
the main building. Drilling will be accomplished using a
truck-mounted or skid-mounted hollow stem auger rig. Split-
spoon soil samples will be collected continuously to a depth of
20' from land surface and at five-foot intervals thereafter to
the bottom of the borings. All borings will extend to 10 feet
below the water table. Boring DP-1lA, nowever, will not be
sampled for the first 35 feet since this interval has already
been sampled as DP-1, completed during the source investigation

program.

For the two borings inside the building, a skid mounted hollow
stem auger will be used. Several doors and door frames will be

removed and the auger will be skidded into the room where the
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borings are to be drilled. Since the skid mounted rig 1s lower

~than a truck mounted rig, there will be enough clearance to get

the mast up 1nside the building. When the rig is set up, holes
will be cut into the concrete floor and drilling and sampling

will proceed the same as tor the outside borings.

Prior to collection of each soil sample, all sampling equipment

will be thoroughly pre-cleaned according to standard decon-

_ tamination protocols (Appendix F).

Once the sample 1is collected it will be placed on a clean
plastic sheet and logged in detail by the geologist. Using
disposable vinyl gloves and pre-cleaned stainless steel spoons,
the sample will be placed in the appropriate, 1laboratory
supplied, pre-cleaned containers. The sample containers will

then be labeled with the following intormation:

a. Name of person(s) collecting soil sample
b. Type of sample

c. Sample location and depth

d. Time and date of sample collection

e. Sample designation

Samples will then be placed on ice to maintain a temperature of
4°C. A chain-of-custody form will be completed for each sample
collected. At the end of each day, the samples will be shipped
to the laboratory by overnight delivery for subsequent analy-

sis.
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Soil sampling protocols are given in Appendix G. Sample selec-

" fion for analysis, constituents to be analyzed for, and methods

to be used are discussed in section 3.1.2 of this plan,

To prevent cross contamination, the split spoon samples will be
washed with soap and water and steam cleaned between each use.

The auger flights will be steam cleaned between holes.
Task III - Collection of Groundwater Samples

Prior to sampling of the new installed wells, monitoring weil
development consistent with the procedures presented in
Appendix H will be completed. After a minimum of one week
after completion of well development activities, groundwater

sampling will commence.

The wells will be purged of a minimum of three casing volumes
of water prior to sampling. Purging will be done with a sub-
mersible pump for the 4-inch diameter wells and with a bailer
tor tne 2-inch diameter wells. Prior to purging, a water-level
measurement will be made to the nearest 0.01 ft. using a steel
tape. The volume of water in the well is then calculated based
on the measured depth to water and the depth of the well from

the well construction data.

A1l purging equipment - bailer, pump, polypropylene rope, hose,
wire and tripod or reel - are cleaned with municipal water in a
clean, paved area away from the monitoring wells. All purging
equipment will be mounted on tripods or reels to prevent equip-

ment from contacting the ground. The inside of the pump and
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hose are rinsed by pumping municipal water from a clean, 50

- gallon plastic container for at least 2 minutes.

The purging equipment is then transferred to the well site in a
manner that prevents the equipment from contacting any surface

not cleaned and rinsed.

The pump is started and run at a known pumping rate (measured
during purging of the first well) until 3 well casing volumes

have been removed.

The pump is slowly raised while running until the pump breaks
suction. This ensures that the entire water column is purged.

Well purging protocols are given in Appendix I.

After purging, the well will be sampled with a pre-cleaned
Teflon or stainless steel bailer and the sample placed in a
laboratory supplied sample bottle. Prior to sampling, the well
15 identitied and pertinent information is entered in the field
notebook and on a sampliing form. The top of the well 1is
cleaned with a clean cloth and the cap or piug removed. The
depth to water is measured using a pre-cleaned electric probe

or steel tape.

The bottles are prepared for receiving their samples as
follows: label the bottle with location number, other per-
tinent information and place on ice; record all information on

the sampling data form (Appendix I).

A Teflon or stainless steel bailer is used to collect the
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groundwater sample. The bailer will have been thoroughly pre-

~ cleaned following protocols in Appendix F. Prior to lowering

the bailer in the well, 1t is rinsed three times with distilled
water. In addition, the first three bailer volumes obtained
trom the well are discarded. Non-absorbent polyethylene cord
is used to lower the bailer into the well. This cord is

discarded after use in the well.

The bailer is lowered into the well and allowed to fill as it
sinks through the water column. The sample is transferred from
the bailer to the pre-labeled bottle, the bottle sealed and
placed immediately on ice. The samples are kept in a secure
area during the sampling program and forwarded to the labora-

tory within 24 hours, maintaining strict chain-df-custody.

After the sample is collected, the temperature, conductivity,
pH, and the physical appearance of the water are measured and
recorded. After sampling, the well cap and cover are replaced

on the well and locked.

A1l the wells will be sampled immediately after being
appropriately purged. All wells will be resampled approxima-
tely one month after the first sampling for confirmation of the
tirst round findings for metals and as an initial element of on-

going monitoring activities.

Groundwater samples will be analyzed by Recra Environmental.
Analytical parameters and methods are described in a subsequent

section of this work plan,
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Task IV - Determination of Groundwater Flow

This task consists of two parts: 1) measurement of water
levels; and 2) measurement of hydraulic conductivity. As pre-
viously discussed, the elevations of all wells will be deter-
mined by a licensed surveyor., Water levels in the wells will
be measured by Roux Associates on at least three separate occa-
sions during well development. Water-level measurements will
be made with a steel tape and chalk to the nearest 0.01 foot.
A1l wells will be measured within one hour. Water-level eleva-
tions will be plotted on a base map and water-table contours
will be developed to determine the horizontal direction of

groundwater flow.

To determine hydraulic conductivity of the aquifer, short term
specific capacity tests will be conducted in the three new
wells. These tests provide semi-quantitative data which is ade-
quate for flow velocity determination. Prior to running the
test, the water levels in the pumping well and any nearby wells
are measured before the pump is inserted in the well. After
the pump is inserted in the well, a period of five minutes is
allowed for the water level to equilibrate. The new water levels

in the pumping well and other wells are then measured.

The pump is started and run for 30 minutes at a constant rate.
The pumping rate selected will be based on estimates of well
yield made during well development and purging. Water levels

are recorded on a predetermined time schedule,
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Throughout the test any changes pertinent to the test are

 noted. Such changes may include water color or turbidity; time

and nature of any discharge fluctuations; time and length of
any temporary pump shutdown; effects of any nearby pumping

wells; and precipitation events.

At the end of the drawdown test, recovery levels are measured
unt1l water levels return as close as possible to pre-test
levels. The drawdown schedule for water-level measurements
will be followed during recovery. Protocols for the pumping
test are given in Appendix J. Based on the hydraulic conduc-
tivity calculated from these tests and the water-table gra-
dients calculated from the contour maps, the approximate rate

of groundwater flow can be determined.

ANALYTICAL SAMPLING AND ANALYSIS PLAN

Sampling Plan

Previous sampling and analysis of subsurface soils and ground-
waters have been conducted ét the Deknatel site for a charac-
terization of site conditions. Specifically, these include
three monitoring wells (MW-1, 2, and 3) and borings TB-1,
TB-2, DP-1, and DP-2  (Figure 3-1). A discussion of the
sampling plan and analytical parameters used has been presented

previously in this report (section 2.2.2).

The present supplemental remedial investigation will focus on
expanding the existing data base and will consist of a site-

specific sampling plan accompanied by laboratory analyses for
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total and hexavalent chromium. The location of the borings is

" {1lustrated on Figure 3-1. At the conclusion of tne field

investigation, a total of ten borings will have been advanced.
Three of these (MW-4, 5 and 6) will be converted to groundwater
monitoring wells. Based on the findings of previous hydrological
studies, MW-4 will be advanced and later installed as an upgra-
aient monitoring well. Conversely, MW-5 and MW-6 will serve as

downgradient wells.

Six test borings (TB-3 thru TB-8) will be installed in order
to better define the contaminant distribution both horizontally
and vertically. Test boring DP-1A will be a continuation of a
previous boring (DP-1) that penetrated a disposal point and was
terminated at approximately 35 feet below ground surface. The

sampling protocol for the boring program is summarized in Table

3-1.

Analysis Plan

All samples will Dbe analyzed at Recra's Laboratories in
Tonawanda, New York. All soil samples as identified in Table
3-1 will be analyzed for total and hexavalent chromium. At the
conclusion of the monitoring well installation program, the
three previously instalied wells plus monitoring wells MW-4, 5
and 6 will be sampled and analyzed. Laboratory analysis will
consist of the Target Compound List (TCL) inorganics and orga-
nics by New York State Contract Laboratory Protocol (CLP) plus
hexavalent chromium. This sampling program is designed to

characterize the existing groundwater conditions at the site.
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Subsequently, the six monitoring wells will be analyzed for

-total and hexavalent chromium, total lead, and phosphate

phosphorus on a quarterly basis for a period ot one (1) year.
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- Quality Assurance/Quality Control Plan

The activities to be conducted as an element of the integrated
RI/FS program will each require a measure of quality control and
assurance. Elements ot the plan yet to be submitted will include
the project organization structure, liaisons with the NYSDEC and
Deknatel, as well as the development of the mechanisms to insure
appropriate quality assurance in field as well as Tlaboratory
activities. Many of the elements of the overall QA/QC plan are
presented in the appended Manual of Quality Control and Quality
Assurance which forms Recra Environmental, Inc.'s general policy

in this regard. (Appendix C)

A1l samples will be collected, handled, and transported con-
sistent with the protocols consistent with EPA 540/6-89/004
OSWER Directive 9355.3-01, October 1988. Samples will be deli-
vered to the laboratories of Recra Environmental, Inc. for ana-
lysis and will be completed in compliance with US EPA

methodologies and/or NYS 1987 Contract Laboratory Protocols.

Health and Safety Plan

A site-specific document will be submitted after NYSDEC approval
of the supplemental RI/FS workplan document. This document/plan

will address the following:

0 Hazard evaluation
0 Delineation of authorized personnel
0 Medical surveillance

0 Training

-81-



1/12266

3.1.5

3.2

3.2.1

La

RECRA ENVIRONMENTAL, INC.

. 0. Personal protection

o Decontamination
o Safety monitoring procedures
o Emergency information

o- Contingency plan

This document will be made site-specific for use during this

investigation at the Deknatel facility.

Community Relations Plan

Given the nature of the activities to be performed during the
Supplemental Remedial Investigation/Feasibility Study, the com-
munity relations measures to be undertaken during this phase of
work at the property are believed to be minimal. The NYSDEC and
Deknatel will both play active roles in implementing community
relations measures should such activities be required.
Communications with the Jamaica Water Supply Company, the potable
water supplier in the vicinity of the Deknatel property, will
continue throughout the completion of the Suppiemental

Investigation/Feasibility Study.

FEASIBILITY STUDY

Remedial Action Objectives

The first section of the Feasibility Study (FS) will define and
describe the portion of the site which is being addressed. This
determination will be based in part, upon data provided in the

Supplemental Remedial Investigation (SRI) Report. Utilizing

-82-




i

i

1712266

3.2.2

[a

RECAA ENVIRONMENTAL, INC.

~ these data, site-specific objectives for remedial action will be

developed. These remedial action objectives will address the
numan health risk, environmental impacts, and exposure pathways

of concern,

Identification and Screening of Remedial Technologies

Following a description of the current situation and develop-
ment of remedial action objectives, the FS will use a rational
screening process that will lead to selection of appropriate
remedial action(s) for the DP-1 and DP-2 areas of the site,
Based upon the known site conditions, pathways of exposure, and
remedial action objectives, the potentially feasible tech-

nologies will be identified. The first step in this process is

‘to identify appropriate general response actions that present a

coordinated remedy for the site. Table 3-2 presents a matrix
of general response actions that may be considered. A final
determination on those actions will be based upon data deve-
loped in the SRI regarding site conditions, waste charac-

teristics and migration pathways.

Based upon the determination of the potentially applicable
general response actions, the next step in the FS process will
be to identify feasible technologies associated with each of
these general response actions, Potential remedial technologies
that may be associated with each of the applicable general
response actions may include, but are not limited to, those

listed on Table 3-3.
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- Next in the evaluation of remedial technologies will be the

screening of the initial list of the technologies. The screening
will eliminate those technologies that are clearly inapplicable
or not feasible as a component for a remedy. This screening will
be based on site conditions, waste characteristics and technical
criteria for remediation. Characterization of site conditions
will be based on SRI data, and groundwater and soil charac-
teristics. Criteria will include effectiveness, implemen-
tability, and cost, and the status of the technical development

of the remedial technologies.

To aid in the evaluation and selection of technologies for the
remediation of soils and ground water, a limited scope of
treatability studies may be conducted as part of the FS (See

Section 3.2.5).
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- REMEDIAL RESPONSE ACTIONS
SITES WITH SOIL AND/OR GROUNDWATER CONTAMINANTS

RESPONSE ACTIONS

No Action
Containment
Groundwater Recovery
In-Situ Treatment
Partial Removal
Complete Removal
On-Site Treatment
0ff-Site Treatment
On-Site Disposal
0ff-Site Disposal
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TABLE 3-2

GROUNDWATER



TABLE 3-3

POSSIBLE REMEDIAL TECHNOLOGIES ASSOCIATED WITH
o GENERAL RESPONSE ACTIONS FOR THE SITE

1. No Action or Limited No Action

2. Containment

a.
b.

Capping
Barrier Walls

3. Groundwater Recovery

a.

al

5. Off-Site Treatment of Groundwater via Treatment by a Publicly-Owned

Pumping Wells

4. On-Site Treatment of Groundwater

Chemical Precipitation and Reinjection

Treatment Works (POTW)

6. In-Site Treatment of Soils

a.
b.
c.
d.

Stabilization/Solidification via Auger Mixing
Stabilization/Solidification via Injection Grouting
Contaminant Removal/Reduction via Flushing
Vitrification

7. Partial Soil Removal

Excavation with Full or Partial Building Demolition
Excavation with Foundation Underpinning
Excavation with No Foundation Effect

8. Complete So01) Removal (to Groundwater Table)

Excavation with Full Building Demolition

9. On-Site Treatment of Soils

al
b.

Stabilization/Solidification
Contaminant Removal/Reduction via Flushing

10. Off-Site Treatment of Soils

a.
b.

Contaminant Removal/Reduction via Flushing
Solidification/Stabilization

11, Off-Site Disposal of Soils

[
[
(
[
[ ‘.
|
\
L
l
I

, b.

L
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Direct Land Burial
Pretreatment and Disposal in a Landfill
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. Development of Remedial Alternatives

Remedial technologies that have passed through the previous
screening process will be combined, as necessary, into remedial
alternatives, Therefore, combinations of different treatment
technologies and combinations of treatment and containment tech-

nologies may be developed in this phase.

In the development of the remedial alternatives, the following

types of alternatives will be developed to the extent

practicable.

- A number of treatment alternatives ranging from one that
would eliminate or minimize to the extent feasible the need
tor long-term management (including monitoring) at the
site to one that would use treatment as a primary component
of an alternative to address the principal threats at the
site. Alternatives within this range typically will differ
in the type and extent of treatment used and the management

requirements of treatment residuals or untreated wastes.

- One or more alternatives that involve containment of waste
with little or no treatment but protect human health and
the environment by preventing potential exposure and/or

reducing the mobility of contaminants.

- A no-action alternative or a limited no-action alternative,
which may include some minimal actions such as fencing,
using institutional controls, or monitoring, if no action

at all is clearly not viable.
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. Based upon the data and information developed, as well as the

preliminary technology screening, remedial alternatives will be

developed for further evaluation. For the final evaluation of

alternatives, remedial technologies for each of the various
media requiring remediation will be combined so that all media
identified to be addressed in this FS are evaluated in the
detailed analysis phase. [f no technologies can be identified
which are feasible for remediating one of the types of media,
the FS could conceivably result in the recommendation of an

alternative which remediates most but not all of the media.

Screening of Remedial Alternatives

The phase will initially evaluate the remedial alternatives pre-
viously developed. This phase is an interim screening process

prior to the detailed evaluation of the alterntives.

The screening to be performed during this phase will evaluate
effectiveness in protecting human health and the environment,
technical and administrative feasibility, and costs of the reme-

dial alternatives.

The evaluation of effectiveness in protecting human health and
the environment offered by each alternative will consider the
protectiveness that the alternative will provide, and the reduc-
tions in toxicity, mobility or volume that the alternative will
achieve. A qualitative assessment of protectiveness may be per-
formed for each of the alternatives as part of this evaluation.

Those alternatives which are unacceptable in providing effective
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- protection of human health and the environment will be elimi-

nated from further consideration.

Those alternatives that do satisfy the environmental objectives
without causing unacceptable effects will then be evaluated with
regard to their technical feasibility. This evaluation may rely
upon the results of treatability testing, technology evaluation
as reported in engineering and scientific literature, engi-
neering calculations, past experience and other acceptable
means. Those alternatives which rely upon a technology that is
difficult to implement, or which have a probability of failure
or which pose an unacceptable risk to human health and/or the

environment, will be eliminated.

Only those alternatives that satisfy the environmental and tech-
nical criteria will be subjected to a cost analysis. The pur-
pose of considering costs at this time will be to eliminate
those alternatives whose costs are significantly higher than
others, unless significant and necessary environmental, public

health or reliability benefits are realized by this additional

cost.

Preliminary cost estimates will be developed with an accuracy
range of -30% to +50%. The cost estimates will be based upon
block flow diagrams, treatment volumes or flow rates, and other
appropriate information developed for each alternative. From
this information, cost estimates that rely upon standard cost
indices, cost estimates from similar projects, and other readily

available information will be developed. Where such information
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- ds not readily available for an alternative, as may be the case

tor an innovative technology, costs will be conservatively deve-

loped using best engineering judgment.

Estimates will be developed for capital and operating and main-
tenance costs of each alternative. These estimates will then be
utilized to develop the present worth of the competing alter-
natives. The costs will then be compared. Alternatives that
are significantly more expensive than their competing alter-
natives will be eliminated if they offer similar or fewer
environmental, public  health, or reliability Dbenefits.
Competing alternatives that are significantly more expensive but
offer substantially greater and necessary environmental, public

health, or reliability benefits will be eliminated.

Those alternative remedial actions which remain will then be sub-

jected to a more comprehensive comparative analysis.

Treatability Studies

A number of information sources, including journal articles and
vendor literature, will be used to evaluate remedial tech-
nologies. While sufficient information is available to evaluate
a number of remediation technologies, there are certain tech-
nologies for which available information may not be adequate to

complete their evaluation without treatability testing.

Detailed Analysis of Remedial Alternatives

Each remedial alternative that passes the initial screening will
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be individually evaluated based upon:

- Short-term effectiveness

- Long-term effectiveness and permanence

- Reduction of toxicity, mobility, and volume

- Implementability

- Cost

- Compliance with ARARs

- Overall protection of human health and the environment

- Community Acceptance

The above evaluation criteria are defined in terms of specific
factors and effects which allow for comparisons between alter-
natives and identify the relative strengths and weaknesses of
each by comparison. The evaluation criteria are defined and

presented below for this feasibility study.

Short-Term Effectiveness

Each alternative will be addressed in terms of the extent to
which it can mitigate short-term exposures to on-site chemicals
during remedial actions and until cleanup goals are achieved,

This evaluation will focus on:

- the degree to which existing site risks are reduced;
possible short-duration risks borne by the cleanup workers
and the nearby community, or possible adverse effects on
segments of the environment during implementation of a
remedial alternative, including potential risks associated

with excavation, transport, storage, and treatment/disposal
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- of site media;

- the duration of the remedial action required to reduce site
risks to human health and the environment to acceptable

levels.

Long-Term Effectiveness and Permanence

Each alternative will be assessed on its effectiveness in mini-
mizing or reducing long-term exposure to any residual material

associated with the site. This evaluation will focus on:

- the magnitude of risk posed by residual material remaining

after implementation and completion of a remedial action;

- the type and degree of long-term site management required,
including monitoring, operation and maintenance, and site

security;

- the long-term reliability of proposed technical and insti-
tutional controls on the movement and migration of waste
residuals, on the potential for recontamination of reme-
diated site media from off-site sources and phased cleanup
efforts.

Reduction of Toxicity, Mobility and Volume

Each alternative will be evaluated to determine the extent to
which it can reduce the volume or area, minimize or prevent
migration, and reduce the toxicity of site materials. This eva-

luation will focus on:
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- the treatment processes to be employed and the wastes/media

that are to be treated;

- the degree of treatment provided in terms of amounts

destroyed and/or permanently altered;

- the permanence of a treatment process, considering the
potential for future mobility or toxicity effects of

treated materials;

- the residuals remaining after treatment, considering their
persistence, toxicity, mobility, volume and tendency to

bioaccumulate.

Implementability

This evaluation will focus on the possibilities of off-site
treatment/disposal, the constructability and installation of
alternatives on-site, and the time required to remediate or
complete the cleanup action. It will address issues concerning
on-site/off-site placement, equipment availability and limita-
tions, time to complete performance tests, construction dura-
tion, and time to operate. The following factors will be

considered:

- degree of difficulty associated with constructing and/or

installing/arranging the remedy;

- expected operational reliability and control of the remedy;

- need to coordinate and obtain necessary regulatory appro-
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. vals and permits to design, conduct/construct and operate a -
proposed remedy; -
[ ]
- availability of necessary facilities, equipment, chemicals -
. . N u
and specialists for a particular treatment measure;
m
- the relative ease for undertaking additional remedial -
actions for achieving a cleanup objective; -
[
- ability to monitor the effectiveness of a remedy in opera- »
tion and the residual content following completion of reme- -
dial action. -
[
3.2.6.5 Cost -
-
The evaluation of costs for the alternatives will tocus on the )
following: -
»
- capital costs; -
- operation and maintenance (0&M) costs; -
]
- net present worth of capital and 0&M costs; and
-~
- potential future remedial action costs.
L]
These estimates will have a target accuracy of -30 to +50 -
-
percent.
]
Consistent with conventional cost estimating practices, separate -
estimates will be prepared for capital, and operation and main- -
[ ]
tenance costs. Capital costs include direct costs associated
»
with the following: -
i . . »
- construction, labor, equipment and materials, -
[ §
»
™
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- process equipment,

- site development,

- control building, utilities, and services,
- relocation/evacuation, and

- disposal of wastes, including transportation.

Capital costs also include indirect costs associated with the

following:

- engineering expenses for administration, design, construc-
tion supervision, drafting, and testing of remedial
alternatives;

- legal fees, licensing, and permit costs;

- start-up costs; and

- contingency allowances to account for unforeseen cir-
cumstances such as adverse weather conditions, labor
problems, or new site information that affects the schedule

tor implementation.

Operation and maintenance costs are the costs that ensue after
construction to carry out the remedial action, These coOsts

include the following:

- operating labor costs, including wages, salaries, training,
overhead and fringe benefits;

- maintenance materials, labor, and equipment;

- auxiliary materials and energy such as chemicals, fuel,
water and sewer service, etc.;

- purchased services for sampling and analytical requirements
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- and professional service;

- édministrative costs;

- 'nsurance, taxes, and licensing costs such as permit
renewal and reporting costs;

- renabilitation costs for maintenance equipment and/or
structures; and

- Other costs,

Cost information will be obtained from vendor estimates, from
costs calculated for similar alternatives considered for other
sites, from EPA costing documents, and from standard cost esti-
mating guides such as the "Means Guide" and "Dodge Guide".
Costs for innovative technologies will be based on best engi-

neering judgement when other cost information is not available.

The present-worth analysis will be developed using the current
EPA-based discount rate of 5 percent. The period of performance
used in the analysis will depend on the individual remedial

alternatives,

Where applicable, the necessity of replacing the selected reme-

dial alternative will be evaluated.

Compliance with ARARs

An evaluation will be conducted to determine the potential for
each alternative to attain legally applicable or relevant and
appropriate requirements (ARARs) of Federal and State environ-
mental and public health laws. The basis of the evaluation will

include whether chemical-, location- or action-specific ARARS
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can be met or ciosely met by the alternative under consideration.

Although ARARs will be used as a goal for remediation of the
site, consideration will be given to the circumstances in which
ARARs may be waived. The waivers provided by CERCLA
(121)(d)(4)(A) are.

i. The remedial action selected is only part of a total reme-
dial action that will attain such levels or standard of

control when completed.

ii. Compliance with such requirement at the facility will
result in greater risk to human health and the environment

than alternative options.

iii. Compliance with such requirements is technically imprac-

ticable from an engineering perspective,

iv. The remedial action selected will attain a standard of per-
formance that 1is equivalent to that required under the
otherwise applicable standard, requirement, criteria or

limitation through use of another method or approach.

v. With respect to a State standard; requirement, criteria or
limitation, the State has not consistently applied (or
demonstrated the intention to consistently apply) the stan-
dard requirement, criteria, or limitation in similar cir-

cumstances at other remedial actions.
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3.2.6.7

3.2.6.8

3.2.7

La

RECRA ENVIRONMENTAL, INC.

Overall Protection of Human Health and the Environment

Alternatives for remediation of soils and ground water that have
been retained through the screening process will be assessed as
to whether they will provide adequate protection of human health
and the environment, Exposure to remediated site soils as well
as the potential for migration of residual contaminants from the

remediated soils will be considered in this assessment.
Community Acceptance

The assessment will incorporate the anticipated acceptability

to the general public into the analysis of alternatives.

Preliminary Report

A Preliminary FS Report that recommends appropriate remedial

measure(s) will be provided to NYSDEC for review.

This report will be formatted as follows. Technologies to be
evaluated for use at the site will each be evaluated indivi-
daually against the requirements described in Section 3.2.2 of
this Work Plan. An end-of-section summary indicating which
technologies have been retained or discarded will be provided.
Preliminary screening of alternatives and/or combinations of
the alternatives derived from the retained technologies, will be
performed using the criteria given in Section 3.2.4. An end-of-
summary for this evaluation will also be provided. An eva-
luation of the retained alternatives in combinations will be

conducted against the nine evaluation criteria discussed in

-98-
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3.2.8

{o

RECRA ENVIRONMENTAL, INC.

Section 3.2.6 of this Plan. A summary of this evaluation will
be provided in a separate subsection following the detailed eva-
luation of alternatives. This summary would include tabulated
results of the detailed evaluation and would also contain, if
appropriate, a discussion of trade-offs among similar alter-
natives. This summary section will be organized to permit
comparison of each alternative against others for all nine

criteria described in Section 3.2.6.

Final Report

Upon receipt of written final NYSDEC comments on the Preliminary
FS Report, the Report will be modified as may be appropriate to
contorm with such comments and submitted to NYSDEC for approval,
and/or additional ehgineering evaluations as NYSDEC finds

necessary may be initiated.
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'APPENDIX A

QUANTITATIVE WASTE MATERIAL
DISPOSAL ESTIMATES

The Following Information is Included Herein:

Disposal Point #1
- Estimates for Nitric-Sulfuric Acid
Baths Containing Copper Salts :
- Estimates for Spent Chromium -Sulfuric
Acid Baths Containing Copper Salts

- Disposal Point #2
- Estimates for Chromic- Phosphoric Acid
Electropolishing Bath -
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-
) | APPENDIX A -
QUANTITATIVE WASTE DISPOSAL ESTIMATES -
1.0 DISPOSAL POINT 1 (DP-1) ::
Nitric-Sulfuric Acid Baths Containing Copper Salts disposed in DP-1 from ::
about 1925 to about 1956. Because of the complete absence ef any records -
or employee recollections going back to this time period, it has proven -i
impossible to make a quantitative estimate of the amount of this material -
that may have been disposed. =
-
Spent Chromic-Sulfuric Acid Baths Containing Copper Salts disposed in -
: DP-1 from about 1956 to about 1960. The material disposed from about -
1956 to about 1960 is believed to be the same material that is in use -
) today for stripping the copper sheathing from the surgical needles after ::
- they have been formed. The material presently in use for this purpose is -
manufactured by Patchin Chemical Company, Inc. A material safety data -
- <heet for this material is included in Attachment A-1. -
- pertinent physical and chemical properties of this material are as -
follows: -
-_— -
Chemical Composition -
- Chromic Acid 31.5% -
Sulfuric Acid 3.5% -

Water 65.0%
- T00.0% -
. -
-

Density = 1.277 g/ml or 10.65 1bs/gal

No estimate of the typical copper concentration of this material at the

¢
[«
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time of .disposal has been obtained.

The estimated quantity of chromium derived from this material which was

disposed in DP-1 was calculated as follows:

1bs chromium 1bs chromic acid 1bs solution
Ib chromic acid X Ib solution X gal X

gallons used
year x est. years of disposal

Substituting

0.552 1b 0.315 1b 10.65 1b
1o x T 1Tb x 1gal x 120 gal/year x 4 years =

- . 669 1bs chromium

A similar calculation for sulfuric acid gives

0.035 1bs
sulfuric acid 10.65 1bs
1b solution X gal X 120 gal/year X & years =

179 1bs sulfuric acid
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2.0 DISPOSAL POINT 2 (DP-2)

Spent Chromic-Phosphoric Acid Electropolishing Bath disposed in DP-2 from

about 1956 until about 1980. The material of this description which was
disposed in DP-2 is also believed to be the same material that is in use
today and which is currently disposed off-site as a hazardous waste. A
material safety data sheet which describes this material as a raw
material and a typical analysis of it when it is disposed today as a
waste material are included in Attachment A-1. Pertinent physical and
chemical properties of this material as both a raw material and as a

waste material are as follows:

Raw Material < Waste Material

Chromic Acid >15% Chromium 86,700 mg/1
Phosphoric Acid >60%

Proprietary Reagents
The estimated quantity of chromium derived from this material which was

disposed in DP-2 was calculated as follows:

ibs chromium 1bs chromic acid 1bs solution
1b chromic acid X 1b solution X gal X

est. gal. disposed
gyear E x est. years of disposal

A-3

RECAA ENVIRONMENTAL. INC.
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Substituting

0.441 b  0.17 1b  14.80 1p 60 gal
LT x7TT  xI gal X Tyear x 25 years =

1,664 1bg chromium

A similar calculation for phosphoric acid gives

0.60 1bs

phosphoric acid 14.80 1bs 60 gals '
Ib soTution — x a7 X “day—  x 25 years =

13,320 1bs phosphoric acid

Since phosphoric acid is 31.6% phosphorus, this quantity of phosphoric

acid contains 4,213 1bs. phosphorus.

RECRA ENVIRONMENTAL, INC.
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1.0 INTRODUCTION

Roux Associates, Inc. of Huntington, New York was retained in
December of 1987 by RECRA Environmental, Inc., Amherst, NY to
conduct a test boring and monitoring well installation program at
the Deknatel facility in Queens County, New York. The facility
is located at 96-14 222nd St., Queens Village, NY between

Hempstead Ave. and Jamaica Ave.

The objectives of the investigation were to assess the soil and
ground-water conditions at the site to ultimately determine the
horizontal and vertical extent of soil contamination, if present,

and impacts on ground-water quality, if any.

This study included the drilling of four test borings and
conversion of two of the borings to monitoring wells (Figure B-
1). Split-spoon soil samples were collected continuously (every
2 feet) from land surface to 10 feet below the water table as
the borings were advanced. These soil samples were screened in
the field by RECRA chemists for the presence of hexavalent
chromium and were then forwarded to the RECRA Environmental
Laboratory, in Tonawanda, NY for formal analysis. Soil samples
were also collected from one hole drilled with a portable tripod
rig and one drilled with a hand auger at Disposal Points 1 and 2
respectively (Figure B-1l), and these samples were also sent to
the laboratory for analysis. The two monitoring wells installed

for this investigation have been sampled on three separate



B -2 -
occasions and water-quality results are discussed in this report -
along with the findings of the soils analysis. As part of a -
separate investigation carried on simultaneously with the source N
investigation, one four-inch diameter monitoring well (MW-3) was :
also installed. -

-
This report provides a description of the methods of drilling, -
soil sampling, and monitoring well installation; a summary of the -
regional geology and hydrogeology of the site; and a description »
-

of the site specific hydrogeology.

‘
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2.0 METHODS OF INVESTIGATION
2.1 General Overview

A total of five soil borings were drilled, and three monitoring
wells (including MW-3) installed in January, 1988 by Python
Drilling, Inc. of the Bronx, New York. The drilling was done
under the supervision of a hydrogeologist from Roux Associates.
The locations of all nonitofing wells and borings are shown on

Figure B-l. Geologic logs are given in Attachment B-1l.

The locations of the monitoring wells and borings were jointly
selected by personnel from RECRA Environmental, Inc., Deknatel
and Roux Associates, Inc. Priorvto the start of the well
drilling program the locations of the wells and test borings were
finalized by a site visit by the above-mentioned personnel and
NYSDEC.

A truck-mounted hollow stem auger rig was used to drill the
borings and to collect split-spoon core barrel samples
continuously from land surface to the bottom of the borings. The
split-spoon samplers were driven two feet at a time ahead of the
auger flights into undisturbed sediments by a standard 140 lb.
hammer with a 30 inch fall. While the split-spoon samplers were
being driven ahead of the auger flights, the number of blows by

the hammer required to drive the sampler each six inches was
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noted and logged in the field book. once the sample was
coll.ctdﬁ, the split-spoon sampler was opened by the
hydrogeologist examined in detail, paying particular attention to
the preuncc‘ of contamination (odor, texture, staining, etc.)
and logged. Once the sample was logged, it was placed in a clean
sample jar and screened in an on-site laboratory by RECRA
chemists for the key indicator parameters, hexavalent chromium
and pH. The samples were then forwarded to RECRA Environmental

Laboratories in Tonawanda, NY for formal analysis.

After three to five split-spoon samples were collected, the hole
was advanced five or ten feet with power drivon,».ight-inch
diameter, hollow stem auger flights and the next round of samples
were collected. To prevent dilution of any contaminants that
might be present, water was not used in the hole during drilling.
Cross-contamination of sediments within a hole was minimized as

sanples were collected ahead of the auger flights.

To avoid cross contamination, all split-spoon samplers were
cleaned thoroughly between esach use by washing with socap and

water and a final potable water rinse.

2.2 Monitoring Well Installation

Upon completion of the soil boring a 10 foot long, 2-inch

diameter, schedule 40 PVC, slotted (.020 slot) screen and an

appropriate length of blank PVC riser pipe were installed within

i3 3 B3 §3 £ 32 E3 1L 3
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the hollow stem augers. A Number 2 uniformly graded silica sand
was then ircniod down the hole to pack the annular space around
the lcrion zone and to at least 2-3 feet above it. Once the sand
pack was in place, a two-foot thick, bentonite pellet seal was
tremied in place on top of the sand pack and then hydrated. The
remainder of the annular space was then grouted by tremie method
with a comong/bantcnitc slurry ratio of 6:1 to two feet below
land surface. The wells were cbnplctod at land surface by
cementing in a 5-foot long, 4-inch diameter protective steel
casing with locking cap. A curdb box was cemented in over the
steel casing. Well construction details are given on Table B-1
and Figures B-2A through B-2C are well completion diagrams for
MW-1 through MW-3.

Borings in which monitoring wells were not installed were
backfilled with a cement/bentonite slurry with a cement cap
installed at land surface to seal off the borehole from potential

surface- vater runoff.

In addition to the soil borings drilled with the hollow stem
auger rig, a portable tripod hole and a hand auger hole, one
each, were advanced at Disposal Points 1 and 2 respectively
(Figure B-1). These alternate subsurface sampling methods were
used because it proved impossible to position an auger rig at
these locations. The alternate methods were used to obtain as

much information as possible on the subsurface conditions at

these locations.



Well No,
MW-1
MW-2

Note

(1) In feet

TABLE B-l
Well Construction Details
Deknatel Site

Bottom VWell Bottom of Screen
of Boring(l) DRiameter (in.) Well (1) Zone (1)
72.0 2 69.60 59.50-69.60
72.0 2 69.55 59.45-69.55
72.0 4 69.82 49.90-69.82

below land surface.
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WELL NO.MW-1

Study nNo. 1Q9QQ1 Well Top Elevation _100.00
Relstive To A Common Datum
Date _3/16/88

Below
Stick=-Up Of Well Casing Grade

~— Coment Colter From 0.0'Yo _2_
Date/Time Of ¢

Construction 1/15/88 P‘:':‘ \."k Depth.Of
Drilling Methog HOllow Stem Auger Protective Cosine 2
. f"."lﬁ :
6.5 West And S b
Well Location o i
Northwest Corner of b l/ Backiinl Type Bentonite/Grout
i i i ! "...., b i
Well Depth Office Bu:.ldmgi €9.60 /
f-.‘.';.l.-'f' e Sackiill From 2' To __34'
Borehole Digm. 8" 3 / '
3 i
Cesing Materiat EVC - 2° Diam. ' "i:'f.'f,i Sentenite

Peltets Prem . 34 _To _57'

Casing Length _59.5'

Screen Material BVC

Screen 8lot size 020" Send Pack Material _Ijg_._Z___

Screen Longth 49-7-1-:—_

Sump Length -5_

Sand Pack Frem 57 Te 22"
NOTE: Formation Collapse 65'-72'

Oepth To Ground Water
From Mark On Top Of

Well Casing __61.44' NOTE: All Measurements Are In
(Dete) _______3/10/88 Foet Below Land Surface
Oevelopment Methes Bailer ——
40 Gallons MONITORING WELL

]

Srefepment Time CONSTRUCTION DETAILS

DEKNATEL, QUEENS, NY
n(’l“qm

RECRA ENVIRONMENTAL, INC.

-ve Cormang Groura-vmie: Gooopen | gy , ¢
ROUX ASSOCLATES BeC [ 8-24
3/ 68
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Study No. _$0900]

Date _3/16/88

Date/Time Of
Constryuction

1/28/88

Orilling Method Hollow Stem Auger

3.0' North and
Well Location _10.7' Hast _
From N-E Corner_of )
Pump House|69.55'

Well Depth

Sorehole Diam. 8"

Casing Material pPVC-2" Diam.

Casing Length _39.34°

Screoon Material Ve

Screen Slot Size .020"

Screen Length _lQ.aL'_———

Sump Length »48°

Depth To Ground Water

From Mark On Teop Of
[ ]

Welil Casing s
(Date) 3/15/88
Development Metnee B2iler

40 Gallons

Development Time

ELL NO.MW-2 -
L]
L
Well Top Elevatien M
Relative To A Common Datum [
Below
de -
Stick-Up Of Well Casing’2
|-,
-
Coement Collar Fromgﬂ. To ﬂ
o2 i Depth.Ot I.
+%] epth.0 2.0 -
Y Protective Casing

EhE F i
‘{.‘?:"V— Ssckiill Type Bentonite/Grout

(— Backtill Frem S1.5've 34!

Sentoenite
Peliets Frem 31.5've _34

Send Pack Materis! diQal

Sand Pack Frem 54' ve 12
NOTE: Formation Collapse 62'-72'

NOTE: All Measurements Are In
N
Feat Below Land Surface

MONITORING WELL
CONSTRUCTION DETAILS
DEKNATEL, QUEENS, NY

FREPARED POR
RECAA ENVIRONMENTAL, INC.
moune

>3 oo P-2Bj?’

Coreuhng Groung- v Gamegers
ROUR ABSOCMETES SeC

E pans JE pone 35 e B ma SN man B may B ma B aun 3E B 2E D 2R DN BB DR B |




WELL NO.MW-3

Study No. _$09002
Date Mi_

Date/Time 0O
Construction 1/28/88

Drilling Method Hollow-Stem Aucer

18' North of Storage

weil Locatiofilding 10.5' East of

Well Depth 69 82"
Borehole Diam. 8"
PVC-4" Diam.

Casing Mgaterigl

Casing Longth 49.90'

Screen Materiet __PVC

Screen Siot Size -020"

Screen Longtn 19.92

Sump Length

ODepth To Ground Water
From Mark On Top Of

weil Casing __61,24'

{Date) 3/15_@_8
Development Methes EUMDINg
900 Gallons

Development Time

Well Top Elovatien _ 99.79'
Relative To A Common Datum

Below
$tick-Up Of Well Casing Grade

Cement Coltar From 0.0'vq _3'

Depth.OF
Protective Casing 3.0

’A — Backtill Type Bentonite/Grout

Backtit From 30'  ro _43'

Bentenite
Pellets Frem 43! _vo _45'

Sand Peck Material o0 2

Sand Pact Frem _93' 1o 72
NOTE: Formation Collapse 70'-72'

NOTE: All Messurements Are in
Foeot Below Land Surface

"t

MONITORING WELL
CONSTRUCTION DETAILS
DEKNATEL, QUEENS, NY

.{PmiPane0 rom
RECRA ENVIRONMENTAL, INC.

t
) 7 oneAing Grovne RS Geoageere .?‘.'_. noue
AOUX ASSOCMTES BeC o -2

3. a8




The tripod boring at DP-1 was drilled by collecting continuous
split-spoon samples to 35 feet below land surface where the hole
collapsed and representative samples could no longer be
collected. Soil samples were collected in the same manner as
when using the hollow stem auger rig, and the split-spoon
samplers were decontaminated between each use. At DP-2 a
stainless-steel hand auger was used to bore down through the
middle of the disposal point and collect soil samples for
analysis. As the borehole was advanced each soil increment that
was removed with the hand auger was carefully logged, noting
specific soil characteristics, and was placed in a pre-cleaned

laboratory supplied sample jar for later analysis.

To avoid cross contamination the hand auger and split spoons were
decontaminated between sach sample by a soap and water wash,
potable water rinse, nitric acid wash, potable rinse, and final

distilled water rinsc.
After the samples were collected they were placed immediately on
ice and shipped o&.rnight to RECRA Environmental Inc. A Chain of

Custody was maintained for each sample through receipt by the
laboratory and subsequent analysis.

2.3 Well Development

After all monitoring wells were installed, MW-l and MW-2 were

P4 k3 B X KX B X L X I 1}
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developed .with a sand bailer. Development of these wells was
continued until relatively sediment-free water was obtained from
the bailer discharge. This ensured that a good hydraulic
connection had been created between the aquifer and the well, and
that fine sediments from around the screen zone were removed.

MW-3 was developed by removing 900 gallons with a submersible

pump.
2.4 Surveying

After the well installation had been completed at all locations,
a designated measuring point on each of the monitoring wells were
surveyed by Roux Assocliates, Inc. The relative elevations of
these points were established to an accuracy of + 0.02 feet and
the horizontal locations of all the wells and the borings were
fixed with respect to existing landmarks near each location,

using a 100-foot tape.

2.5 Water-Lsvel Measurements

Water levels have been measured with an electronic water level
detector on three occasions in the twvo monitoring wells
installed for this study (MW-1 and 2) and also in MW-3 which was
installed as part of a separate study. Table B-2 lists all the
water-level monitoring results and Figure B-3 is a ground-water.

flow map compiled from these data.



Well No.
MW-1
MW-1
MW-1

MW=-2
MW-2
MW-2

2-11-88

3-15-88
3-25-88

2-11-88
3-15-88
3-25-88

2-11-88
3-15-88
3-25-88

TABLE B-2

WATER-LEVEL ELEVATIONS

Deknatel Site

100.00
100.00
100.00

99.68
99.68
99.68

99.79
99.79
99.79

' Measuring Depth to
Point (1) Water (ft.) Elevatijon (1)

6l1.67
6l.44
60.91

61.18
60.91
60.68

61.27
61.24
60.96

Water-Table

38.33
38.56

39.09

38.50
38.77

39.00

38.52
38.55
38.83

(1) Elevation, in feet, Relative to Common Datum (MW-1l)

EX F 3 Y 110 N
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2.6 Hydraulic Conductivity Testing

To determine the approximate ground-water flow rate and hydraulic
conductivity of the aquifer at the site, a short-term specific
capacity test was conducted on MW-3. MW-3 was pumped for 45
minutes using a submersible pump, and water levels were measured
on a prescheduled basis. Protocols for the short-term pump test
and for water-level nmeasurement frequencies are given in
Attachment B-2. In addition to monitoring water levels in the
pumping well, wells MW-1 and MW-2 were also monitored to
determine the influence of pumping beyond the immediate area of
MW=-3. All water-level measurements and pumping rates are given
on the pump test forms in Attachment B-2. The results of the
specific capacity test are discussed in Section 3.3 of this

report.
2.7 Ground-Water Sampling

on 2/11/88, 3/15/88 and 3/21/88, monitoring wells MW-1 and MW-2
were sampled by Roux Associates, Inc. The vells were purged with
a precleaned Teflon bailer to remove a minimum of three casing
volumes. Detailed ground-water sampling protocols are given in
Attachment B-3. Once the sample was collected it was placed in
precleaned laboratory-supplied jars, packed on ice, and then
shipped via overnight delivery to RECRA Environmental, Inc..
chain of Custody was maintained for each sanple. All data

gathered during the well sanpling are given on the ground-water

AOUX ASSOCIATES INC
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sampling data sheets in Attachment B-3.

As part of the QA/QC program, duplicates, bailer blanks, and

field blanks were collected on all sampling events and delivered

blind to the laboratory for analysis.
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3.0 HYDROGEOLOGY

The Deknatel site is located in the Atlantic Coastal Plain
Physiographic Province. This province is characterized by
southeasterly-dipping strata comprised of unconsolidated sand,
silt, clay and gravel unconformably overlying crystalline
bedrock. The borings for this investigation were relatively
shallow compared to the thickness of unconsolidated sediments at
the site. The regional hydrogeology at the site will be
presented first followed by the site-specific hydrogeology.

3.1 Hydrogeology Of The Study Area

The study area is underlain by over seven hundred feet of
unconsolidated sediments (Figure B-4). From oldest (deepest) to
youngest (shallowest) these sediments have been divided into a
series of geologic formations: the Raritan Formation:; the
Magothy Formation and Mattawan Group, undifferentiated; and
Pleistocene deposits. The Raritan and MNagothy/Mattawan
Formations are Late Cretaceous in age and directly overlie
crystalline bedrock. The Pleistocene-aged sediments were
deposited on the erosional surface of the Magothy/Mattawan
deposits. .zach geologic formation contains water-bearing zones
and intervals where these zones are prevalent and interconnected

can be considered aquifers.

A brief description of each geologic’' and hydrologic unit is
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presented as follows:

Bedrock

Data from well logs near the Deknatel Site indicate the upper
surface of the bedrock to be between -675 and =725 feet mean sea
level. The bedrock has been identified as either granite or
gneiss with an extensive weathered zone on the upper surface.
These rock types are virtually impermeable except where fractures
are abundant and interconnected. There is no evidence to suggest

this is the case in this area of Queens.

The significance of the bedrock surface is that it acts as an
impermeable barrier to ground-vater movement and, therefore, is
considered the bottom of the ground-water reservoir. No known

wells are finished in bedrock in Queens or adjacent counties.

Raritan Formation

The Raritan Formation consists of unconsolidated sands, silts and
clays of Late Cretaceous age that unconformably overlie bedrock.
This formation has been divided into two members; the Lloyd sand
and the clay member.

The Lloyd sand is the oldest member of the Raritan Formation and
directly overlies bedrock in the Deknatel area. The Lloyd sand

aquifer is artesian, being confined between the impermeable
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bedrock and the overlying clay member.

The clay member of the Raritan Formation, sometimes referred to
as the Raritan clay, is an aquitard that restricts the downward
movement of water from overlying agquifers to the underlying Lloyd
sand. The clay member is estimated to be 200 feet thick in the

area of the site and effectively confines the Lloyd sand.

Magothy Formation/Mattawan Group (undifferentiated)

The Magothy/Mattawan deposits are also Late Cretaceous in age and
unconformably overlie the clay member of the Raritan Formation
(Figure B-4). The Magothy/Mattawan deposits consist of layers
and lenses of gravel, sand, silt and clay. The thickness in the
study area based on nearby well logs is between 200 and 300 feet.

The sandy and gravelly layers/lenses yield significant quantities
of water to wclio. However, less permeable silts and clays
dominate certain horizons in the Magothy/Mattawan which causes
variations in hydraulic conductivity both vertically and
horizontally. These silt/clay layers shield most of the good
water-bearing zones from surface contamination and locally cause

confined (artesian) conditions.
Wells tapping the Magothy/Mattawan System in Queens have yielded
as much as 1,800 gpm. Specific capacities have ranged from less

than 15 gpm/ft to over 50 gpm/ft in the coarser, more permeable
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deposits. This aquifer has been extensively developed in Queens

and Nassau Counties.

Pleistocene Deposits

The Jameco Gravel of Illinoian (?) age unconformably overlies and
£i11s in channels scoured into the upper surface of the
Magothy/Mattawan deposits. The Jameco consists of coarse sand,
granules, pebbles and cobbles (predominantly rock fragments) and
has a high permeability. The Jameco is hydraulically connected
to water-bearing sands of the Magothy in many parts of Brooklyn

and Queens, however it does not appear to underly the Deknatel

site.

The Gardiners Clay is an aquitard that hydraulically separates
the Jameco/Magothy aquifer system from the Upper Glacial aquifer.
The Gardiners Clay is not present in the Deknatel area.

Directly overlying the uneven surface of the Magothy/Mattawan
aquifer system are Upper Pleistocene deposits consisting of sands
and gravels with minor interbeds of silt and clay. These
deposits are of glacio-fluvial origin and are termed outwash.
These were deposited from the meltwaters of a retreating glacier
which sorted sediments previously carried and deposited by the
ice. Therefore, these deposits contain sediments having uniform
grain sizes and are highly permeable. These outwash deposits

comprise the Upper Glacial aquifer. The Upper Glacial aquifer is
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the aquifpr of concern for this study, due to it's hydraulic
connection with the regionally important Magothy/Mattawan aquifer

system.

In 1980, according to Buxton, et al 1981, net pumpage from
aquifers underlying Queens was approximately 62.5 Mgd. Of this
total: 16.6 mgd (27%) was pumped from the Upper Glacial:; 37.3 mgd
(60%) from the Magothy/Mattawan System; and 7 mgd (11%) from the
Lloyd aquifer. A small percentage was pumped from the Jameco

aquifer which does not underly the Deknatel area.

Most of the pumpage described above involves the Jamaica Water
Supply Company whose nearest wells are approximately half a mile
west of the site. This company serves more than half a million
people and over 7500 commercial and industrial establishments in
southeast Queens. A large cone of depression exists where the
Jamaica Water Supply well fields are located. Shallow ground
water under the Deknatel Site flows toward the Jamaica Water

Supply cone of depression.

Other wells located between the Jamaica Water Supply Well fields
and the Deknatel Site supply cooling water for air conditioning
systens. After use the water is returned to the aquifer via
diffusion wells. These nonpotable, pumping wells are screened
either in the Magothy/Mattawan system or Upper Glacial aquifer
and will have little effect on shallow ground water under the

Deknatel Site because of their location and seasonal usage.
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There aru~|¢vcral industrial wells for car washing facilities
and lawn watering downgradient of the site but these reflect

nonpotable and intermittent usage.

3.2 Deknatel Site Hydrogeology

The soil borings drilled for this study were all finished in the
Pleistocene outwash deposits. The outwash is estimated to be
about 100 thick in the study area. At the site five borings were
advanced as deep as 70 feet into the outwash or 10 feet into the
water-table or Upper Glacial aquifer. The geologic logs for

these borings are included in Appendix B-l.

The outwash encountered at the site consists of predominantly
w;ll-sortod, fine to medium sands with some coarser sand and
gravel throughout. The sands are quartzose with less than 10%
kaolinitized feldspars, mafic minerals and rock fragments. Due
to the good sorting of grain sizes and lack of silt/clay, this
unit has a high permeability both vertically and horizontally.

At MW-1 the upper 16 feet of the unsaturated zone is a
predominantly fine sand with some gravel mixed in, below 16 feet
the unit becomes more characteristic of the remainder of the site

in that fine sediment grain sizes become predominantly fine to

medium sand with some gravel.

There is a characteristic iron staining that occurs between 30-40

AOUX ASSOCIATES INC
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feet belqw land surface and continues downwards to the water
table. This iron staining is the result of the decline of the
water-table elevation over the past years due to increased

pumpage of the aquifer with time.
3.3 Hydraulic Conductivity Test Results

One short term specific capacity test was conducted at the site
on the four-inch diameter monitoring well, MwW-3. The results of
the specific capacity test are given in Attachment B-4. The
calculated transmissivity of the shallow aquifer near the water
table is 9,000 gallons per day per foot (gpd/ft). This value was

derived using the following formula from Walton (1970).

Q= T
S 264 log ( Tt ) = 65.5
2,693 r ‘s
Where = Specific capacity, gpm/ft (drawdown)

Q
S
Q = pumping rate, in gpm (discharge)
S = drawdown, in feet

T = coefficient of transmissivity in gpd/ft
S

= coefficient of storage. For water-table
aquifer, assume S = 0.2

nominal radius of well, in feet

d

t = time after pumping started, in minutes

MW=-3
Pumping Rate (Q) = 7.2 gpm

Specific Capacity (Q) = 7,2 = 11.25
(S) .64

Time (t) = 3 minutes

FT F 13
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Transmissivity = 9,000 gpd/ft

Assuming a pumping saturated thickness of the aquifer to be 20
feet at MW-3 the hydraulic conductivity is approximately 500
gpd/ft2.

The use of 20 feet as the saturated thickness is approximate
since it is based on the expected vertical effect from pumpage of
MW-3 (ten feet below the screen zone). This is worst case since
half the screen length (10' out of 20') was above the water table

at the time of pumping.

Based on visual inspection of the sediment sizes and degree of
sorting and using tables compiled by Freeze and Cherry (1979) and
the U.S. Department of Interior (1977), assigned hydraulic
conductivity of this aquifer zone would range from 102 to 103
gpd/ttz, which is consistent with the results of the specific

capacity test.
Ground-water Flow Velocity and Direction

Based on' a hydraulic conductivity of 500 gpd/ttz, a measured on-
site gradient of .005 ft/ft and an assumed porosity of 0.3, the
approximate ground-water flow velocity is 1 foot/day or 365
feet/year. This value is representative of the upper portion of
the water-table aquifer under the site and is consistent with
values obtained for the Upper Glacial aquifer, in general.

Ground-water flow velocities will vary throughout the thickness

ROUX ASSOCIATES INC
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of the Upper Glacial aquifer under the site, depending upon the
coarsono;l, sorting and packing of the individual sediment
layers. Ground water will flow faster through gravelly portions

of the aquifer and will be impeded by silt and clay deposits.

Figure B-5 shows the regional direction of ground-water flow near
the site based on JWSC 1987 water levels. This figure reflects
water-level data consistent with measurements collected on three
occasions at the site during the Roux investigation. The
apparent direction of ground-water flow is towards the Jamaica
Water Supply Company cone of depression near wells 27, 37 and 38.
These wells are over 8500 feet west of the site. These screen
settings place these wells in the lover portion of the Upper
Glacial aquifer but some screens may also bridge the uppermost
portion of the Magothy/Mattawan system. Though JWSC 29 is the
closest Upper Glacial supply well, ground water from the site
appears not to be flowing in that direction but towards the more
extensive cone of depression to the west. It is unlikely, anyway,
that ground water from the site would be drawn down into the deep
well screen of JWSC 29 (screened =-10 to =30 feet MSL). More
likely ground water would pass the well by at higher horizons in
the aquifer and then would turn and flow towards the extensive

water-table lows (JWSC 27, 37, and 38 vhich are northwest of the

site).

Buxton, et al, 1981 present a series of plates that show the

water-table configuration at various times from 1903 to the

AOUX ASSOCIATES INC
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present. The 1903 data reflect a best estimate for pre-
development conditions and show flow to the west and southwest
from the area of the site, away from a water-table high (mound)
in Nassau County. Water-table maps compiled in 1936, 1943 and
1961 show extensive cones of depression in Brooklyn and near
Woodhaven, Queens and ground-water flow from the area of the
site is consistently westerly or southwesterly towards these
areas. The data from 1974 and 1981 indicate pumpage has stopped
in Brooklyn and the Woodhaven area but shows a pronounced water-
table low in the area of the Jamaica Water Supply Company (JWSC)
well fields. Once again flow from the site is westerly during

these periods and towards the JWSC cone of depression.

Assuming a solute was introduced into ground water at the
Deknatel site, it would take approximately 15 - 20 years to reach
the JWSC cone depression in the Upper Glacial aquifer, near JWsc
Wells 27, 37 and 38. This is a worst case number since it
assumes the solute moves at the same rate as ground water. The
movement of a solute will be retarded due to transverse,
longitudinal and vertical dispersion (a mechanical mixing with
"clean" ground water) and sorption onto aquifer materials. In
addition, if it reaches a pumping well, significant dilution
takes place as more "clean" wvater is drawn into the supply well

from all directions (vertically and horizontally).

Data collected by JWSC on a yearly basis from all Upper Glacial

supply wells do not indicate the presence of chromium, the
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chemical of concern at the Deknatel site. It is even further
unlikely that any solutes from the Deknatel site will reach the
Magothy/Mattawan Aquifer system particularly because ground water
from the site is strongly influenced and significantly diluted by
shallow wells pumping from the Upper Glacial. Jamaica Water
Supply monitoring of nearby Magothy/Mattawan supply wells
indicated the sporadic detection of chromium in two wells (29A
and 48A) near the detection limit (.02 ppm). These findings are
below the drinking water standard and should not be attributed to
the site. There easily could be other sources of chromium in a

highly urbanized area such as Queens County, New York.



i

i

i

i

i

B - 21

4.0 REFERENCES

Buxton, et al, 1981, Reconnaissance of the Ground-water
Resources of Kings and Queens Counties, New York, USGS Open-File

Report 81-1186.

Freeze, R.A., and Cherry, J.A., 1979, Groundwater, Prentice-Hall,
Inc., Englewood Cliffs, N.J.

Ground-water Manual, U.S. Department of Interior, 1977

Walton, W.C., 1970, Groundwater Resource Evaluation, McGraw-Hill

Company, New York



ATTACHMENT B-1

Geologic Logs



B i &k i

i

i &3 k2 &

ki kK & & 1

i

CONSULTING GROUND WATER GEOLOGISTS

GEOLOGIC LOG

ROUX ASSOCIATES INC

Study No. X1 pate —0/22/88
Project —eknatel

Client RECRA Environmental
Poge 1 of ]
Logged 8y John Sheehan

wail No. MW-1

Loc.

M.P. Elevation

Orilling Storted _1/14/88 ended 1L15/88

WELL DATA 6

Hole Diam. (in) 8"
Final Depth (f1) __72" ‘
Cosing Diam. (in.) 2"

Casing Length (11) 71.0
Scraen Setting (1) 51.0'=71.0
Screen Siot & Type
Well Status

W__READINGS®
DTW MP(2)|Elev.W.T

Date

SAMPLER
Tyoe SPIIE Spoon

DEVELOPMENT

Driller Python Drilling Hammer .
TypeOfRig Hollow Stem Auger ____|Falil in.
Elev. SAMPLE Swota Change | Depth SAMPLE DESCRIPTION
(1) | No.lmec.] ODaptn(f1)| Blows /8" |8 Gen Desc. | (ft)
1.1'0'-2.0' }3,10,8,4 0 |xp .4: Grayisk Black - Asghalt

n.ol D.0'-4.0' LAI‘?A 2 Fine Sad with Saome Gravel ad Sare
=foorse Sard. Dry. No Ox.
q
.0 ﬁu.'-s.o' B4,5.8 3 ~pron Pine Sard and Gravel. Ixy.
-
1.2' p.0'-8.0' 13,184, 6 to Light Brown Fine Sand ard Gravel
19*  B.0'-10.0* hﬂlz.ﬂ 8 -*x.r: Sand and Gravel. Light Brawn in Qolerx.
-
1.0110.0'-12.0' | %6,8,24,23 10 " Light Brown to Brown Fine Sard and Medium
- to Comrse gravel. Dry. No Okx.
1.4' 12.0'-14.0* 12 <Light Brown to Broun Fine Grained and Sare
- Comxrse and Mediun Gravel. Dry. No Qix.
-
9" 114.0'-1 17,11,19,19 14 -{Light Brown Fine Sard ad Sare Very Cotxse
-4Gavel. Top.4': Dark Brown in Qalex.
Jdory. N Oxx.
4 16

“J-4-.8: Black Sard and Gravel
.8~1.1: Brown Sard ad Sare Gravel. Dxy.
Staining, No O&x.

12) from 10p of PVC casing

REMARKS: (1) in feet ratgtive 10 @ common dotum
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CONSULTING GROUND WATER GEOLOGISTS ‘
ROUX ASSOCIATES INC GEOLOGIC LOG [
WELL DATA G W READINGSH ™
Study No. QN pote —2/22/88 [Wole Diem. (in) 8" Date | DTW MP(2){Elev.w.T.
Project —Deknatel Final Depth (f1) _72' [
Client RECRA Environmental | cCasing Diom. (in) _2°
2 5 71.0
Page of Cesing Length (ft)
Logged 8y _John Sheehan Screen Setting (f1.) $1.0'-71.0"
Well No. M- Screen Siot & Type
Loc. Well Status
M.P. Elevation SAMPLER DEVELOPMENT
Drilling Started M Ended .lmm_ Type m
Driller Python Drilling Hommer 140 __ 1p.
Type OftRig Hollow Stem Auger ~_ |Fall 30 in.
Elev. SAMPLE Srata Change | Deoth SAMPLE DESCRIPTION -
(1) | No.|Rec.] Depth(f1)] Blows /6" |8 Gen Desc. | (ft)
L.IIe-18' 1&3:&04 0 broan fine-mediun sand. Trace of gravel ™
. No o L)
-
, 18 |
1.2'|18'-20" 8,8,56,2 Brown fine and metium sard. Trace of -
. . Dy. Mo air. -
- -
D d
1.5'|0-2' 13, 0,%, Light bran and brown fine ad medtium sard, |™
’ﬁm fine and madium gravel. Ixy. No Okx. |
. 2 . [ ]
1.0'|2'-2¢" 38,52,485,53 {Bon fine and madtium sard. Soe fine ad | ™
_jmediun gravel.. Dry. No oXx. -
4 -
1.7 (226" | 30,80,60,82 JLight broun fine snd vith some coarse ad |,
| mactium gravel. Dey. No okx.
- [~}
» | -
1.4'[5'~-B" Switch from JLight txoin and brown fine sard and fine to | o
140 1b. _mm.my.md:.m'lyaxw.
Hanner to -,
30 1b. B
8:24;]9'2) - -
1.4' | B'-0" 15,19,11,9 - ngt trown fine-madium sand and gravel 10 3%
N ox. L
i [
w -
1.7' |30r-22" Svitched froh Inp .6': Bron fine sand some fire gravel. | ™
300 1b. _|6 - Bottam: light brown fine sard ad sare | W
fto 140 1b. _|gravel. Dxy. No o,
Hermar E?) L
7,12,13,18 -
REMARKS: (1) 1n feet reigtive '0 @ COMmMon dotum
DY brAam tan o P e me.e®
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA 6 W _READINGSH)
Study No. QXN pote—2/22/88 |MoteDiam. (in) 8% Date | DTW MP(2)|Elev.W.T.
Project —Reknatel Final Depth (1t _72' |
Client — RECRA Environmental _ _ __|casing Diem. (in) 2"

Page 3 of 5 Casing Length(ft.) &Q___
Logged B8y_John Sheehan Screen Setting {f1) w
well No. MN-1 Screan Siot 8 Type
Loc. Well Stotus
M.P. Elevation SAM PLER DEVE LOPMENT
Drilling Started _1/14/88 €nded LL1S/B8 | Type 1
Driller Python Drilling Mommer 1b.
Type Ot Rig Hollow Stem Auger Fall in.
Elev. SAMPLE swata Change | Depth
(1) [ No.|Rec.| Depth(f1)]| Biows/6" |& Gen Desc. | (ft) SAMPLE DESCRIPTION
l.6'|2'-4' a,31,4, Fine-Mecium Sand and Mecium and Qoorse
. Very Poxly Sorted. Dey. No Qdex.
J N
1.7 | 4'=-3%' 10,19,0,8 Fine-matium Sand with Same Madiun and
Gravel. Dry. No Odx. Finer towards Tip
-
5d
1.7 {36 - B’ R,37,3,37 Brown-tn Fine and Medium Sad. Trace of
Gravel. Dry. No Okx.
-
3-1
1.6 (30 3,%5,8,3 Pine-Madium Serd. Trace of Madium Grave]
staining in Band Near Tip. Dry. No Odx
o ,
1.2 |[0'-42' 15,727,374 t:» Fine-madiun Sard. Same Madium Gravel .
Stainirng Towards Tip. Dxy. No Gdor.
a- »
1.6 [42'-44’ 0,42,3,% n Brown Fine-Madiun Sard. Trace of Gravel
Staining. Dry. No Okx.
“ . .
1.1'{44'-46" 2,3,%,53 ight Brown Fine-medium Sard. Save medium ard
Coxrse Gravel. Roexly Soxted. Sare Iron
ining. Dey. No OXx.
6 ] . 13
1.2 (68" 8:19:5:31 Fine-medium Sard. Reish-trown Where
-firon Stained. Scme M-C Gravel. Dry.
-‘m ml Im Mg.
48

R‘E’“ARK’S: (l)’m}"' relgtive 0‘0 e common dotum




CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

*,.

- -

WELL DATA G W _READINGSH ™
Study No. 301 pote—2/22/88 |HoteDiem. {in) _B" Date | DTW MP(2)|Eiev.W.T [
Project —Deknatel Final Depth (1) __72°' -
Client — RECRA Environmental | cCasing Diem.(in.) _2"
Poge 4 ot 5 Casing Len,*n(fe) 7.0 | -
Logged B8y._John Sheehan Screen Set.ing (f1.) M -
Weil No. m;l Screen Slot & Type -
Loc. Well Status
M.P. Elevation SAMPLER DEVELOPMENT ]
Orilting Started _1/14/88 Ended 112788 | Type 1 -
Driller Python Drilling Hommer 190 1».
TypeOtRig Hollow Stem Auger  |ran 30 i, -
Eiev. SAMPLE Strata Change | Depth -
(1) INo|Rmec.] Deptnh(fr)] Blows /8" [& Gen Desc. | (ft) SAMPLE DESCRIPTION
1.6'|48'-50" 0,3B,35.4R Brown fine-medium sand with same medium -
] gravel. Reddish=trown, iron stained. i
- QY. m ma
- ]
- @ -l - * -
1.6'|50'-52" 17,13,17,8 JBon redlish-troun fine sand. Sare gravel
) iIU'l m. my. m m. ”
. -
. R 4
1.7*|52'-54' 2,5,%5,% ] Bron fine-mediun send. Redlish-tyown where | ™
A m ml
_ 54 7 ~»
' 1.6'|54'-56' 2,5,8,R d’-&un fine-madiun sand. Trace of fine- -
] madium gravel . Iron stained. Reddish-trosn
=] where iron stained. | Dry. Mo odex. ™
% - -
1.7'|56'-58" 12,18,8,3% <] Broun fine-madium sand. Txace of fine-
-] madiun gravel. Iron staining. Reddish-trown -
- vhare iron stained. Dxy. No Qdex. -
. %8 -
1.8'\e'-€0' | 3,20,8,3 7} Bran ine send. Trace of fine-mediun gravel]
| stainsd. Dry. Mo QZx. -
60 - -
1.8'|60'-62' 18,17,10,11 ] Broan fine-mediun sand. Lighter trown
<] towards tip. Bands of ircnish staining, -~
-1 Reddish-txown in colar. Trace of gravel. -
Water Table ‘__62_,__ .
1.9'|62'-64' 13,5,5,8 Bro.n ad light brown fine and mediun sard | ™
=] with sare gravel. Wet. No odr. -
- »
o4
-
REMARKS: (1) vn feet raigtive 10 @ COMMON GOtum
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA G _W READINGS®
Study No. Q01 pote—2/22/88 |MoieDiam. (in) —B" Date | DTW MP(2)[Elev.W.T.
Project _Reknatel FinalDepth (%) __72' |
Client RECRA Environmental _ |casing Diam. (in) _2"
Poge 5 of 5 Casing Length(11) 71-0
Logged By _John Sheehan Screen Setting (H.)M
Well No, MW-1 Screen Slot @ Type
Loc. We!l Status
M.P. Elevation SAMPLER DEVELOPMENT
Orilling Started —1/14/88 ended LLIS/BR | Type 1
Driller Python Drilling Hammer ib.
TypeOtRig Hollow Stem Auger — |ran 30 in.
Elev. SAMPLE —{Strate Change | Desth SAMPLE DESCRIPTION
(1) | No.[mec.] Deptn(f1)] Blows /6" ]8 Gen Desc. | (ft)
1.9'|64'-€6" 2,3,5.12 64 | Light Brown Fine-Medium Sard with + Trace
- of Gravel. Wet. No Okx.
-
1.9'} 66'-€B' 1,14,2,1 66 < Light Braantan Fine ad Madium Sarnd. Little
’ « Comrse Sard Trace of Fine Gravel. Wet.
J No O&x.
1.8'|68'=X! 5,7: 8,34 6 “IEoan w Sxd. Sae Goxrse Sad
-1 Wet. No Okx.
2.0 |0'=72" 2:2,2,2 N 4Bron FineMadiun Sand. Trace of Coxrse Sad

| . 41

[ U U U U U |

REMARKS: (1) 1n teet reigtive 10 @ COMMON dotum
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CC NSULTING GROUND WATER GEOLOGISTS ’
L]
ROUX ASSOCIATES INC GEOLOGIC LOG T
WELL D'ATA G W _ READINGS®
Study No._2%0¢/ DQNM Hole Diam. (in) 8" Date DTW MP(2)(Elev.w.T.™
Project —Deknatel Final Depth (f1) 72’ -
Client RECRA Environmental Casing Diam. (in.) 2" L
Page 1 of 3 Casing Length (1) 71.0' -
Logged By —.John Sheehan Screen Setting (f1.) _61.0-71.0" -
Well No. MW-2 Screen Siot & Type -
Lo¢. Waell Statys -
. *; F~
M.P. Elevation SAM PLER DEVE LOPMENT
Drilling Started —_1/26/88 €nded _1/27/88 Type m ~»
Dritter Python Drilling Hammer 300 b, -
Type Of Rig Hollow Stem Auger Fall 30 in.
Elev. SAMPLE Strata Change | Depth »
(t) | No.[Rec.| Depth{rr)] Blows /6" ]& Gen Desc. | (ft.) SAMPLE DESCRIPTION [
1.5/0.0-2.0' 1-1-1-1 0 {Top 2": concrete -
. ]-2"-4": gravel »
.4"-tip: dark brown fine sand -
4.0 —lele 2 _Ino odor. dry »
1.2/2.0-4.0 2-1-1-3 :Brown fine sand. Trace of gravel. '
No odor silty Dry
- ~»
1.214.0-6.0 3415 20 JLt. Brown fine/medium sand. lictle
_Jto some gravel. Gravel in tip no L]
odor no staining dry. -
=
-8.0' -33-28- 6 1 -
1.1/6.0-8.0 gg 33-28 «Brown fine + medium sand and gravel |
JNo odor. No staining dry -
e -
1.0{8.0-10.0' | 35-28-40- 8 - -
e ) 58 <4Lt. brown fine + medium sand with
-4some gravel. No odor. Dry ]
- -
.7 [10.0-12.0| 4-7-9-12 10 <
ILt. brown fine-medium sand little -
=|gravel. No odor. Dry -
-
12 - L
1.2 12.0-14.0|9-11-12-14 Jit. brown fine + medium sand with |
_]some coarse gravel. No odor. N
staining. Dry -
, 14 -
~41Lt. Brown fine + medium sand. Some
1.3 14.0-16.0 ii-lZ-lZ- dfine + medium gravel. No staining
I No odor. Dry »
_ .
16
REMARKS: (1) in fee?! relative 10 @ commen dotum i
(2} from top of PVC casing
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CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA G W READINGS®)
Study No. Date Hole Diam. (in) Date OTW MP(2)|Elev.W.T.
Project Final Depth (1 1)
Client Casing Diam. (in.)
Page 2 of 5 Casing Length (ft.)
Logged By Screen Setting (f1.)
Well No. Screen Slot & Type
Loc. { weil Status
M.P. Elevation SAMPLER DEVELOPMENT
Drilling Started Ended | Type
Driller Hommer ib.
Type Of Rig Fall in.
Elev. SA"PLE Strata Chan 0
ge epth
() [NoJRec.] Deptn(111] Biows/6" |8 Gen Desc. | (11) SAMPLE DESCRIPTION
1.4|16.0-18-0'| 5-7-8~10 16 JLt. brown-tan fine-medium sand with
oarse sand and fine gravel. No odon
ry.
, , 18
.3'(18.0-20.0"| 11-14-16-15 rown fine ~ medium sand. Trace of
ravel. Dry. No odor.
20
1.5{20.0-22.0'{ 5-8-10-12 t. brown fine + medium sand. Some
oarse sand and little gravel. No
dor. Dry
22
1.7]22.0-24.0' 10-12-21-2# t. brown fine + medium sand. Littl#
. ravel. Some coarse sand. No odor
o staining. Dry
1.2]24.0-26.0" 21-16-20-#3 26 e, brown fine + medium sand. Some
gravel and coarse sand. Finer dk
brown layer .6' to 2' from tip.
1.1 26.0-28.0'H 15-30-35-2 26 YLt brown fine + medium sand with
gravel. No odor. Dry
J 28
1.2]28.0-30.01 14-20-19-19 Lt. brown fine + medium sand with
some coarse sand. Trace of gravel
no odor. Dry
30
1.1} 30.0-32.0% 7-7-8-9 Lt. brown fine + medium sand trace
of gravel and coarse sand. Some
iron staining. No odor dry.
32

12) from top of PVC cosing

REMARKS: {1) in feet relative 10 @ common datum




()
CONSULTING GROUND WATER GEOLOGISTS
[
ROUX ASSOCIATES INC GEOLOGIC LOG -
WELL DATA G W READINGSH)
Study No. Date Mole Diom. (in) Date DTW MP(2)|Eiev.W.T.| ™
Project Final Depth (11) -
Client Casing Diom. (in.)
Page 3 ot 5 Casing Length (1) -
Logged By Screen Setting (1) -
Well No. Screen Siot & Type -
Loe. { well Status |
M.P. Eievation — SAMPLER DEVELOPMENT -
Drilling Started —_______ Ended o | Type -
Orilter Hommer b -
Type Of Rig Fall in,
Elev. SAMPLE Sirata Change | Depth d
(1) | No.[Rec.]| Depth(ft)]| Blows /6" |& Gen Desc. | (ft) SAMPLE DESCRIPTION ™
32
1.2 32.0-34.0'|9-8-9~10 t. brown and brown fine + medium -
and. Trace of gravel and coarse '
and. Iron staining. No odor. Dry |
1.9 34.0-36.0"|10-12-13-1} 34 Jt. brown and brown fine + medium |
and. Little gravel. Iron staining jus
o odor. Dry
1.5 |36.0-38.0"|8-9-12-13 36 dBrown fine + medium sand trace of |
ravel. No odor. Iron staining dry
ottom .3' fine dk. brown sand. »
-
1.5 |38.0-40.0'| 17-12-13-7 38 45 own fine + medium sand - trace  |M
f gravel. Some iron staining. -
o odor. Dry
“ r
1.2 |40.0-42.0'} 7-8-7-9 rown fine and medium sand + -
little gravel. No odor. Dry E
42
1.1142.0-44.0'] 7-8-9-12 Brown fine + medium sand - trace
of gravel. Some grey silt, sand
top .3'. No odor. Dry
1.7 [44.0-46.0'} 11-12-7-9 44 41¢. brown and brown fine + medium
sand some gravel. Iron staining;
rustic brown in color no odor. Dry
46
1.3]46.0-48.0"] 4-6-5-7 Brown fine + medium sand. Little
gravel. Iron staining throughout
no odor. Dry o
s i
- "
REMARKS: (1) in 1qet relative 10 @ common datum
t2) trom 10p ot PVC cosin r
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ROUX ASSOCIATES INC

CONSULTING GROUND WATER GEOLOGISTS

GEOLOGIC LOG

WELL DATA 6 W _READINGS®)
Study No. Date Hole Diam. (in) Date OTW MP(2)|Elev.W.T.
Project Final Depth (t1.)
Client Casing Diam. {in.)
Page A of 3 Casing Length(ft.)
Logged By Screen Setting (ft.)
Well No. Screean Slot & Type
Loe¢. Well Status
M.P. Eisvation SAMPLER DEVELOPMENT
Drilling Started Ended | Type
Driller Hammer b,
Type Of Rig Fall in,
Elev. SAMPLE Strate Change | Depth
(1) | No.|Rec.] Deptn(ft)] Blows /6" ]& Gen Desc. | (ft) SAMPLE DESCRIPTION

1.6 p8.0-50,0' 4-5-5-7 48 < Brown fine + medium sand. Little
N gravel. 1Iron staining throughout

no odor. Dry

1.1 {50.0-52.0" [4-7-6-9 0 JBrown + 1t. brown fine + medium
-4 sand. Trace of gravel. Iron
< staining throughout (40%) dry
Jno odor.

1.5 [52.0-54.0'|7-5-7-7 52 “IBrown & 1lt. brown fine & medium
<1sand. Iron staining throughout in
- layers (25%) dry no odor.

1.6 [54.0-56.0"|5-7-6-9 54 IBrown & 1t. brown fine and medium

: “Isand - trace of gravel. Iron
= staining no odor. Dry.

1.2 [56.0-58.0"'|5-7~8-7 56 JBrown & 1t. brown fine and medium

sand. Iron staining throughout
J(202). - trace of gravel. Dry
: <Ino odor.

1.7 58.0-60.0']6-9-9-10 58 JdBrown + lt. brown fine + medium
- sand. - trace of gravel. Iron
Jstaining throughout no odor. dry.

h.Z $0.0-62.0'|4-5-7-7 60 4grown fine + medium sand. -
< trace of gravel. Iron staining
o throughout wet at tip. No odor:

-

.0 62.0-64.0" |5-6-6-8 62 Yprown fine + medium sand. Trace of
< fine gravel. Wet. No odor no stain-
1ing.

po— ‘6

{2) trom 10p of PVC casing

REMARKS! (1) in 1eet reiative 10 @ common datum




[
CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG -
WELL DATA G W _READINGS® |~
Study NO. ——___  Date Hole Diam. (in) Date OTW MP(2)|Elev.W.T.|pm
Project Final Depth (f1) -
Client Casing Diem. (in.)
Page b of 5 Casing Length(f+.) -
Logged 8y Screen Setting (f1.) -
Well No. Screen Slot & Type
Loc. Well Status e
M.P. Elevation SAMPLER DEVELOPMENT -
Drilting Started e Ended — | Type
Driller Hammer d. -
Type Of Rig Fall in. -
Elev. SAMPLE Strata Change | Depth »
(1) | No.|Rec.| Oeptnttr.)| Biows/6" |& Gen Desc. | (ft) SAMPLE DESCRIPTION “
2.0164.0-66.0"| 7-8-7-6 64 {Brown f/m sand. Trace of gravel
] wet. No odor. No staining. -
2.0/66.0-68.0'| 2-2-2-3 66 4 Brown fine + medium sand trace of |m
- fine gravel. Some coarse land. -
- Wet. No odor
= »
1.9168.0-70.0"| 4-5-6-6 68 4 Brown fine + medium sand. - -
-1 trace of gravel. - Some coarse
- sand. Wet no odor. »
- ™
1.9(70.0-72.0"| 3-6-9-13 70 1 Brown fine + medium sand. Some -
] coarse sand. Wet no odor. _i
72 - -
. -
R -
- [
n -~
e
-
- -~
B -
-
- -
- -
- -
- [
w
REMARKS: (1) in feet retotive 10 @ common dotum
{2) from top of PVC cosing -
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

- , WELL DATA G W _READINGS®
Study No. 9270%2 oote —2L23/88 lueie Diem. (in) 8" Date | OTW MPQ)iEiev.w.T
Projec! Deknatel Finel Depth (11) 72

Client RECRA Environmental Casing Diam. (in) 4"
Poge 1 of 4 Casing Lang?h (f1) 2%
Logged By__John Sheehan Screen Setting (o) 1 JA= 5.9 | F- 199
Well No. Mw-3 Screen Slot & Type
Loe. j well Stetus
M.P. Elevation SAM PLER DEVELOPMENT
Drilling Startea .2/1/88 _ €nded Same __ |v1ype t poon
Oritlgr Pythes Dxilling Hemmer 300 . 10,
Type Ot Rig _Hollow Stem Auger Fall 30 in.
Elev. SAMPLE Sirave Chonge | Dasth SAMPLE DESCRIPTION

(1) | No.IRec.[ Depthift)]| Biows/8"

& Gen Desc. | (L)

1.5120.0-22.0']| 5-9-7-11

1.7125.0-27.0'| 6-7-23-28

1.0130-32.0' | 7-8-13-14

1.7135.0-37.0'} 6-9-11-14

20 [Lt. brown + brown fine and medium
and. Little fine and medium gravel
dry no odor.

22

25 t. brown fine and medium sand. O
ome gravel, finer sand toward tip
ry. No odor.

staining.

27

30
t. brown fine and medium sand.
ome gravel. Dry. No odor.

o staining.

32 4

-
-

35 _JLt. brown fine + medium sand with
;ome &) gravel. Dry, no odor.
‘o staining.

(2) trom top ot PvC casing

REMARKS: (1) 1n feat retative 1o @ commen dotum




CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

G

EOLOGIC LOG

WELL DATA 6 W _READINGS™
Study No. Date Hole Diam. (in) Date OTW MP(2)|Elev.w.T.
Project Final Depth (f1)
Client Casing Diam. (in.)
Page 2 ot 4 Casing Length (11.)
Logged B8y Screen Setting (f1.)
Well No. Screen Siot & Type
Loe. Well States
M.P. Elsvation SAMPLER DEVELOPMENT
Drilling Started Ended — | Type
Driller Hommer .
Tyoe Of Rig Fali in,
Elev. SAMPLE Strata Changs | Depth
(1) I No.lmec.] Deptn(fr)] Blows/6" |8 Gen Desc. ] (ft) SAMPLE DESCRIPTION
37
-
1.2140.0-42.0'] 3-7-9-14 40 t. brown fine and medium sand.
ittle gravel, iron staining.no
dor. Dry
42 o
.
1.7]45.0-47.0' 6-10-10-9 45 t. brown fine + medium sand trace
f@gnvel. Iron staining. No
dor. Dry
ﬂ
47 =
-‘
50 -
1.7 50.0-52.0'#-8-7-10 _Brown and rustic brown fine and
edium sand. Trace of (Ogravel.
Iron staining. Dry no odor.
52

——
REMARKS: (1) 1n 100t reiotive 10 @ commen
(2) from top of PVC coting

FY F3 F3 1 13
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA 6 W _READINGS!

Study No. Dote Mola Diam. (in) Qate OTW MP{2)|Elev.w.T.
Project Final Depth (f1)
Client Casing Diom. (in.)
Poge 3 of 4 Casing Langth(ft)
Logged By Screen Setting (ft)
Wall No, Screen Siot & Type
Loe. We!! Statue
M.P. Eisvation SAM PLER DEVE LOPMENT
Orilling Started Ended Type
Oriller Hammer v,
Type Of Rig Fall in,

Elev. SAMPLE

{1) ]| No[Rec.| Depth(fr)]| Blows /6" m«c:::: ‘(,::;“ SAMPLE DESCRIPTION

1.0]55 .0-57.0'%-9-10-11

1.2160.0-62.0%7-3-1-3

1.8065.0-67.011-1-2-3

Lt. brown fine and medium sand -
Jerace of gravel - reddish brown
iron staining - no odor. dry

Tat tip. no odor.

-
some coarse sand.
7 gravel wet no odor.

Brown and reddish brown sand fine
and medium sand (=) trace of gravel
iron stained 75% of sample. Wet

Lt. brown fine and medium sand.
Trace of fine

REMARKS" (1) in teet relative 10 @ common dotum

12! trom 10p ot PvC casing




[
CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG -
WELL DATA G W_READINGS! [
Study No. 0018 ———— | Hole Diam. (in) Date OTW MP(2)|Elev.W.T.
Project Final Depth (f1) -
Client Casing Diam. (in.) -
Poge 4 or__4% Casing Length (f¢) -
Logged By Scraen Setting (f1) -
Wall No. Screen Slot & Type
Loe. Well Status »
M.P. Elevation SAMPLER DEVELOPMENT -
Orilling Started Ended ]| Type
Driller Hammer tb. »
Type Of Rig Fall in s
Elev. SAMPLE Strata Change | Depth
(1) | No.lmec.| Deoth(fr)] Biows/6" |& Gen Desc. | (f1) SAMPLE DESCRIPTION ”
“
70
1.8{70.0-72.0'] 1-1-1-2 Lt. brown - tan fine and medium
“Isand. Some coarse sand and very N
4fine gravel. Wet. No odor. [
-
72 .
4 8.0.8.< '12’ -
j »
i -
2 n
i
N m
7 -
]
. -
- m
- L)
- ]
- »
- "
i »
d .
-
) »
B ™
EMARKS: (1) 1n teer retative 10 @ common dotum »
12) from 10p of PVC cosing -
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CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

REMARKS:

t2. from tep ot PVC coving

WELL DATA G W READINGS®
Study No. 0s001 Dote Ho'le Diem. (in) &" Date DTW MP(2)[Elev.w.T.
Project . CERWIEL Final Depth (11) __72'
Client RECRA ENVIRONVENTAL Cosing Diem. (in.)
Logged B8y JOHN SHEEHAN ScreenSetting (F0)
Wall No. TR-1 Screan Slot @ Type
Loc. Well Stetus
M.P. Elevation — S‘M PLER DEVE LOPMENT
Drilling Storted =/ <2 "~ Ended _]'/E/.?i_. Type —LIT SN
Oriller PYTHN CRILLING Hammer 190 ib.
Type Ot Rig _ HOLLON SIEM AUGER Fant 0 in.
Elov. SAMPLE Swota Change | Depth SAMPLE DESCRIPTION
(1) | Nofmec.| Deptn(f1)] Blows/6" 18 Gen Desc. § (f1) ] -
' W 0 Top 7' Qoncxrete
1.7'10.0'=2.0 2:2:3,2 4 :701.0: Gawel,
o 1.0-1.6: Brown flm sand. Brown V. Fine sard
o Bottam 1.5'. No odox. Dry.
2
0'12.0'4.0* 3,5,9,16 Tp 3': Bron V. fine sard. - Bottan:
] Fine and mediun sand. Same gravel Qreen
staining. Black staining. Dry. Slight oix.
4
1.2'14.0'-6.0" 0,64, 18, < Brown fine/nediun sand. Sare gravel. Coarse
Charge from J oravel towrds tip. Green staining. Slight
10 b’ m. w‘
Hammer to 6 1
1.2'16.0'-8.0' 40,25,60/3 - 'ln: .2: f/n sard. Stained slightly.
Refulal 4 4123 PAcRA SRR 0.
8 -Qi.r Stain grean in color. Fuel cil srell.
1 __
.2 F.O'-I0.0' o/ - Broan fine and medium sard with sare gravel.
| Grean staining. Musty srell.
- B reading -65 pm.
10
1.5' 10.0'-12.0 | 36,48,50,57 JGreen fine/madium sard. sare grawel.
- Extensive green staining thragmut.
Slight odor. Dxy.
12 T
1.0 12.0'-14.0' [52,77,82 Green fine/medium sard. Little gravel.
Refusal Extensive green staining coverirg total.
14
| .5' 114.0'-16.0' 13,9,13,14 Light green fine/medium sard, with sare
vel. Light green stainirg thracnadt.
Qdor. Dry. Musty sell.
16
(1) 'n teet reigtive 10 @ cOMMOn do'tum




CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG
WELL DATA 6 W READINGS®
Study No. 0500 Dete Wole Diem. (in) 6 Dete | OTW MPQ)|Elev.W.T.
Project Flaal Dept (1) __72°
Client RECRA ENVIRONENTAL Cesing Diem. (in)
Page 2 of S Casing Langth (11)
Logged By JOHN SHEEHRN Scraen Setting (ft)
Walil No. TB-1 Screen Slot & Type
Loc. | Weil Stetus
M.P. Elevation — — SAMPLER DEVELOPMENT
Drilting Started Ended V5B |y, THIT SN
Orilter — PYTHIN [RILLING Hommer 1D ».
Type Of Rig _ HOLLON STEM AXER - n
Elev. SAMPLE Sirate Chonge | Depth
(1) | No.lRec.] Deptn(1t)] Biows /8" |8 Gen Desc. | (fL) SAMPLE DESCRIPTION
1.6116.0'-18.0' | 17,18,16,17 16 |<gt gen - e
T ={ Light green staining throghatt. Light gram
18
. 1.0'|18.0'-20.0' | 14,13,15,18 - Bron fine/mediun sad. Very light green
- stainirg at tcp. OXx. Dxy.
m -
1.5'120.0'-2.0' | 9,9,11,9 o Broin fine/redium sard. Little fine gravel.
1™ 5 ligt green staining. Slight oo,
Dxy. same iron staining.
27
1.6'| 2.0'-24.0' | 10,14,2,5 JLigt troun fine/mediun sard, little gravel,
' J (in bands). Or. Sare iron staining. Dxy.
No sigm of green staining. Odx still there
4 :
1.5'| 4.0'-26.0* | 35,30,3%,52 JBroun fine/madiun sard. sare cox=e ad
Joxx. xy.
z -
1.8'| 26.0'=28.0" | 13,27,46,0 JBroin fine/rediun. Sard. Little gravel,
| (in bands). sore iron staining. Slight
akx. Dry.
8 -
1.5 |28.0'-20.0' | 5,5.4,2 | &oan fine/rediun. Sad. Trace of g-.ave.l
i Srall amouts of iron staining. Dry.
0
1.6'} 30.0'-3.0* | 7,9,10,12 J{Bron fine/rediun sand. Sare corse sand.
Sane gravel. Finer sad toards tip. No
T staining. Dxy. No kx.
R
RE“A!KS‘ (1) in feet rolgtive 10 @ comman dotum
(2) trom 10p ot PVC cosing




ka2 k4 & 3

CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG
WELL DATA 8 W READINGS®)
Study No. 350 Dete Wole Diem. (in) 6 Dete | OTW MPQ2)[Elev.W.T.
Project Flael Deptr (11) __72'
Client  FERA BVIROMENDL Ceslng Diom. (in)
Page 3 ot 5 Caaing Longth (10)
Logged By JOHN SHEEHRN Screen Sotting (fL)
well No, __TB-1 Screen Slo! & Type
Loc. ‘ Well Stetus
M.P. Elevation — S‘M PLER DEVE LOPMENT
Drilting Started _ /2 grgeq E_ Type SELITSUIN
Oritter PYTHN [RILLING Hemmer 19 ».
Type Of Rig _ FOLLON SIEM AUER Fat P .
Elev. SAMPLE Strate Change | Depth
(1) | Ne. Roc.l Depth(11.)} Blows /8" |8 Gen Desc. | (1) SAMPLE DESCRIPTION
Io o\J g lI,].Z:.L[Ig Q . . Ll -
-1 iron staining. Dry. No okx.
ud
1.4'] 4.0'-3%.0' | 14,17,18,2 2« ) Brodn fine-madiun sand. Trace of gravel,
(in bards). Iron staining an SOk of sample.
- m &. w.
Sd
1.7'136.0'=-38.0' | 16,8,2,4 J R=tic trown fine/madium sard with little
- fine gravel. Iron staining. Dxy.
3-
1-4’ 300'&-0' 190501-9'16 - w m ﬁw‘m ’do h‘ axse
o @nd. iron staining. No okx. Dxy.
cd
9' | 40.0°'42.0' {| 12,23,13,14 <4 Retic txoun fine/mediun saxd, some coxxrse
o =nd. Trace of fine gravel. Iron stainimg
] o ax. oxy.
{
1.4'142.0'~44.0' | 12,14,15,20 - Rustic brown fine/medium sand. Tyace of
A ml '04"’06'. my. hb mo
“-
1.5'144.0'46.0" | 18,18,2 ] Bron and nustic broun fine and medium
sard. sore gravel. iron staining. No okex.
-l my.
6-
il
1.5'146.0'48.0' | 10,7,11,11 J Broan and rustic bxoun fine/mediun sard.
] Iron staining. No oder. Dxy.
8
REMARKS: (1) in 10t reletive 10 ¢ commen dotym
12) trom 199 of PVC cosing




REMARKS: (1) in 10t ralotive 10 6 commen gotum
(2) trom tep of PvC coting

CONSULTING GROUND WATER GEOLOGISTS -
ROUX ASSOCIATES INC GEOLOGIC LOG = |7
WELL DATA  |_6 W READINGS®
Study No. o0 Deote Hole Diem. (in) (o Dete OTW MP(2){Elev.w.T.|™
Projec! Finel Depth (11 __T2° -
Client  FECRA BNVIRONVENTAL Coting Diem. (in) -
Page of 5 Cealng Longth (1)
Logged By JOHN SHEEHAN $Screen Setting (fL) -
well No. ._TB-1 Screen Slot & Type -
Loc. [ Wall Status -
M.P. Elevation — e SAMPLER DEVELOPMENT
Drilling Started <<= __ Ended .ﬂ_— Tyoe SEILSIN -
Oriller PYTHON CRILLING Hemmaer 10 9. -
Type Of Rig _ FOLLON SIEM AGER fant 2 In.
Elev. SAMPLE Sirate Change | Desth SAMPLE DESCRIPTION .
(1) I NoRec.| Deptn(r1.)] Blows /6" [a& Gen Desc. | (f2) -
1.9 48.0'50.0* 9,9,13,% 4 | BEon ad rnustic bron fine and medium sard -
Trace of gravel. No odx. Dxy. o
- -
0 ] -
1.6"] 50.0'-52.0' | 9,10,11,18 Light brown and rustic brown finefredium |
N sand. Trace of cxx=e gravel. Iron stainimg;
<1 Mo okx. Dry. »
52 ] -
1.2'152.0'=54.0' | 14,12,7,1 o Light bxoun and rustic brown fine/ medium
] srd. Tace of gravel. % aix. Dxy. b
-
54 1
1.7') 4.0'=56.0' | 12,7,13,.2 o Brown ard nustic brown fine &ad medium sard M
] 3¢ iron staining. Mo o&x. Dxy. a
56 - -
-
1.5'|56.0'-58.0' | 7,8,7,17 - Tp «5: Brown £/n swd. Trace of gravel.
o 5-tip: Light brown f£/n sand. Trace of -
qavel. Iron staining. No akx. Dry ~
58 | -
TS B.0-.0' | 8,9,8,10 Light trown fine/ectium sand. -
] - trace of gravel. Iron staining.
-1 No okx. Dxy. -
60 - ]
1.1'160.0'-62.0' | 7,10,10,10 J Ligt brown fine/mediun sand. Iron -
No odxr. Coirser sand at tip. Wet at tip.
n -
Water Tablel 62 -
2.0'162.0'-64.0' | 8,10,11,12 - Brown fine and madiun sad. sore coarse »
- S’d. im Sa.inifg. hb di!. ?R. -
64 -
-
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CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA @ W READINGSH
Study no. 05001 Dete Hole Diem. (in) —5" Dete | DTW MPQ)(Elev.W.T.
Project Finel Depm (1) _72'
Client FECRA BNWVIRONVENINL Cating Diem. {in)
5 5
Page ot Cesing Langth (18)
Logged By JOHN SHEEHRN ScreonSetting (0
Well No. __TB=1 Screen Siot & Type
Loc. Well States
M.P. Elevation o — SAMPLER DEVELOPMENT
Orilling Started _l@._:_ Ended Va/s Type SELITSKIN
Dritter . PYIN DRILING Hemmer 190 ».
Type Ot Rig _ FOLLON SIEM AUER Fall X .
Elev. SAMPLE Strata Change | Depth SAMPLE DESCRIPTION
(1) | No.|Rec.| Deptn(ft)]| Blows /8" ]& Gen Desc. | (ft)
2-0' “00'600' algllzla “ - Li“ m ﬁ“ aﬂ mlm ’ﬂo m
coxrse sad. Grey coler in middle. Wet
d m ml
-
€6
0'166.0-68.0' | 7,7,7,10 Brain fine/medium sand. sare axxrse sand.
q m ﬁ. “.
m -
#: 2.0'|€8.0'-2.0" | 6,7,6,7 J Broan fine/madiun sard. Sare comrse sand ang
fine gravel. No oxr, Wet.
q
2
A .
2.0'{0.0'-72.0" | 5,6,7,8 J Bon fine/mdiun sand. save cxxse sand

- ad fine gravel. Wat. No okx.

nd
B.O.B. = 72
-
-
-

EE“‘FKS’ (1) 1 teet rolative 10 8 commen dotum

2) from 109 of PVC coting

pomsep SR 5 b e RS ot




CONSULTING GROUND WATER GEOLOGISTS ™
ROUX ASSOCIATES INC GEOLOGICLOG =~
WELL DATA - G W READINGS™
Study No 05001 Dete Mole Diem. (in) — 6" Dets | OTW MP2)[Elev.w.T.
Project CERWKIEL Final Dept (1) __ 72"
Client RECRA ENVIRONENTAL Cesing Diem. (in) ' [
Page 5 of 5 Ceaing Langth (10)
Logged By JCHN SHEEHAN Screen Satting (L) ‘
Well No. TB=-2 Screan Slo! A Typl o
Loc. Well Stetus X
M.P. Elevation — SAMPLER DEVELOPMENT
orilling Starteg _ V2B gagq VB o, TSRITSON
Driller PYTHN [RILLING Hemmer 19 .
Type Ot Rig _ HOLLOW SIEM AUGER Fat 0 n.
Elev. SAMPLE swero Cronge [0 | gAMPLE DESCRIPTION 1!
(1) | No.Imec.] Oeptn(ft)] Bilows /6" |8 Gen Desc. | (1) -
1.9'64.0'-66.0' |6~8-8-9 4 Brown and grayish-tyown fine and medium
7 =rd. Trace of fine gravel. Wet. Mo e |™
<4 2o staining. -
6 -
_ -
2.0 |66.0'-68.0' |8-9-7-10 : <4 Bron fine/medium sad. Wet. Nookx. |w
-4 N staining. Rming sard.
- ”-
o -
2.0* 68.0'=70.0' 11 4 BEon fine/mdiun sand. Trace of gravel.
] Mo cdx. Mo staining. Wet. Prohlem with | ™
J rumning sard. -
-D [ )
2.0' [20.0'-72.0' B-10-10-10 4 Bron fine/mdium sand and trace of gravel.|
J o okx. N staining. Wet.
7’ [ 3
-4B.0.B. 72
- L]
-
[
] o - -
- [ ]
7 »
. ™™
-
. -
B -
[
REMARKS: (1) vn teet relotive 10 0 COMMen doltuym L
) 12) trom tep of PVC casing




B i K i R 3 R KRG KD BRI K

i K i

E i

i

i

CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA g W_READINGS)
Study Neo. oso Dete Hole Diem. (in) [\ Oate DYW MP2)|Eiev.W.T,
Project CEXNATEL Flaal Depth (11 __ 72"
Client RECRA ENVIRONMENTAL Casing Diem. (in.)
Page of 5 Ceslng Langth (ft)
Logged By JON SEERRN Screon Setting (fL)
well No. TB-2 Screen Siot & Type
Loe. Well Stetus
M.P. Elevation I SAMPLER DEVELOPMENT
Orilling Started L2V "__ Ended __lﬂl_/ﬁ_ Type ELITSIN
Driller PYTHON [RILLING Hemmer 1 ».
Type Ot a1g _ FILOA SIEM AXFR a2 n.
Elev. SAMPLE Swrate Change | Depth
(1) | No.Imec.| Deptn(f1)]| Biows /8~ |& Gen Desc. | (1) SAMPLE DESCRIPTION
1.6'10.0'=2.0" 1,2,3,2 Tp .4: Coxxete
- «4-1.0: gravel fill
'ih.lll 0-1.6: Dark txown fine/med. sard
) Trace of gravel. Slight akx. Dxy.
| 2.04.0" 4,455 Brown fine-medium sand with some coarse
1 s, Trace of fine gravel. O3x. No
A inirg.
4 -
1.51 4.0'-6.0 23,52,47, 0| J Ligt broargrey silty ssnd. Trace of
cerse gravel. Oix. Green stainimg
“1 1.0 from Tip. Dxy.
6 -
6] 6.0'-8.0 7257490 o Boan-gremn fine sand with sare coarse
Charged tmnr sard. Tight. Gresn stainirg throghodt
10 1b. . Slight odx. Dry
o N 8 '
.7] 8.0'-10.0' | 2-40-52-7% <4 Broanrgrey silty|fine ssnd. Trace gravel.
o Very dense. No staining. Dxy. No odex.
10 7
91 10.0'-12.0' =36 =51 Jd Broan fine and meduim sand. Sare coarse
fran | and madium gravel. .3 to .5 crushed abhled
ib. hemmed Dry. Mo ckr. Mo staining.
ko 140 1b. 12
heyne:
8] 12.0'-14.0' | 4-3¢4-47-61 <4 Ligt brown fine and medium sard. Trace
o of gravel. No stainimg. No adx. Dry.
14
9] 14.0-16.0' |Q-35-%4 T it tron fire a0 medivn ) coarse
] sxd. Little gavel. Poorly sorted.
No odr. Mo staining. Dry.
16
RE"‘R_KS: (1) in feet relotive 10 @ COmmen dolum

(2) trom 199 of PVC cosing

R B 8 NIRRT b RS



CONSULTING GROUND WATER GEOLOGISTS 1,
ROUX ASSOCIATES INC GEOLOGIC LOG
' WELL DATA G W READINGS®
Study Ne. oso Date Hole Diem. (in) & Date OTW MP(2)|Elev.W.T.
Project Finel Depth (1) __ 72"
Client _ FECRA BWIRONMENTAL Caslng Diem. {in) E
Page 2 of 5 Cesing Langth (fL) ,
Logged By JOHN SHEEHAN Screen Satting (fL)
Well No. __TB-2 Screen Siot & Type
Loe. Well Status
M.P. Elevation — N SAMPLER DEVELOPMENT
Orilling Started _L/Z_oﬂ_; Ended _].ﬂ_]_ﬂ;__ Type SELITSRUN
Driller PYTHN DRILLING Hommer 1L "».
Type Ot Rig _ FOLLON SIEM MIER Fat 2 .
Elev. SAMPLE Swrato Chunge | Ooth SAMPLE DESCRIPTION W"‘
(1) [ No.[Rec.] ODeptn(ft)| Bilows/6" |8 Gen Desc. | (f2) -
1.0[1.6-18.0 p8-26-33-29 1 1 Ligw bron firejmedtivm s, Tace ot |,
4 F=el. Smll amurt of irn staining. '
i No ocdx. Poxly sxted. -
A8 ]
1.4T 18.0'-20.0' Fﬁl—m Light bxroan ﬁ:!luuiiun sard. Trace of '
' 1 gavel . N okx, o stainimg. Dry -
- ”-
. -
1.61 20.0'-2.0' p0-20-38-52 4 Light tron fine|mediun sard. Trace of
- fine gravel. No ackxr. MNo staining. Dxy. [m
- [ ]
2.0'-24.0' po-2-60-0 4 Ligt tron finejmediun s, Tace of |
od oawel. Very coarse gravel 2" fram tip. -
N akr. N staining. Dxy.
-
1.6 24.0'-26.0" 4-110-99-83 4 Ligt troun fine|mediun sand. Little -
o grawl. No okx. Smll layer of iron -
J staining. Dxy. Poorly socted
X =
1.51 26.0'-28.0" p2-44-91-153 Ligt brown fine|mediun sard.  Save gravel. |
1 atble in tip. No odr. No staining '
- my. L]
> -1 -
1.2 za.m--z).oT Z-u3-1 J Ligkroun fine|mediun sard vith sare -
hamL fine|mediun gravel. Little coarse gravel.
140 1b. 1 0.
to X0 lb. 1 - »
[ ]
.91 30.0'-32.0' §5-5-9-9 | Light troun fine|mediun sand - sore fine
ard coarse grave. Dry. No adkx. No -
-— - 1] . “
"
REMARKS: (1) 1n faet rolotive 16 @ COmmen @otum ™
(2) from tep of PVC cosing
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA G W READINGSH)
Study Neo. oso Dete Mole Diem. (in) _£6° Date OTW MP(2)[Elsv.w.T.
Project Finel Depth (11) __72'
Client RECRA BNVIRONVENIRL Casing Diem. (in))
Page 3 of 5 Cesing Longth {ft) '
Logged By JOHN SHEFHAN Screen Setting (fL)
Well No. TB-2 Screen Slot & Type
Loc. Well Stetus
M.P. Elevation — SAMPLER DEVELOPMENT
Drilting Started _@_ Ended M_ Type _SELITSKIN
Dritier PYTHON [RILLING Hemmaer 10 1.
Type Ot Rig _ FHOLLON SIEM AXER Foi 2 n
Elev. SAMPLE Sirate Chunge | Oepth SAMPLE DESCRIPTION
(1) | No.lmec.| Deptn(f1)] Blows /8" |8 Gen Desc. | (ft)
1.41 2.0'-%.0 '| 9-9-10-10 2 J Ligt tron fine/mediun sard. Little
o gravel. Dry. No ocdx. Smll amurt of
o iron staining.
M
1.5'|34.0'-36.0' [9-9-25-36 o Ligt broin and brown fine/medium sard with
-‘mmlo MIYW- my- t‘b
J <&=x- No staining
3
1.4" {36.0'-38.0' [2-16-13-2 « Brown ard rusty brown fine ad medium sard.
- Littl!mlo my. mwo l‘b!ainirg.
ﬂ
B
1.5 |38.0'40.0' [16-17~18-21 ] Rustic brown fine ad mediun sard. Sare
- gravel. xy. No odx. Iron stainimg.
« Fine sargd layer .5 from tip.
o .
1.2' [0.0'42.0' [~14-13-19 < Rstic brown fine and medium sard. Little
< gravel. Dxy. No ckx. Iron staining.
- Q “
1.6' |42.0'-44.0' 14-17-A-33 « Brown fine and mediun sand. Trace of fine
J oawel. Dxy. No akx. No staining.
4
1.4' K4.0'46.0' [20-4-23-19 < Broun fine/mediun sand with sare gravel.
« Irn staining fram .7'-.3' from Tip.
- m m.
y-
N.Ro ﬁo'{oo' 15‘15'&16 - N-Ro

REMARKS: () in teet raletive 10 @ commen datum

el L o b e AT Lk

12) from 19p of PVC coning



CONSULTING GROUND WATER GEOLOGISTS

GEOLOGIC LOG

ROUX ASSOCIATES INC .
' WELL DATA G W READINGS™
Study No, 050 Dete Hole Diem. (in) 6" Date | DTW MP(2)[Elev.W.T.
Project _ DERWIEL Finsi Dept (11} __72'
Client mm‘ c‘.'"m."._)
Page 4 ot 5 Coning Longth (f2)
Logged By JOHN SHEEHAN Scraen Setting (1)
well No. TB-2 Screen Slot & Type
Loc. Well Stetus
M.P. Elevation _ — SAMPLER DEVELOPMENT
Drilling Started _W20MB  grgqq V21® 1o, “SIISON -
Driller PYTHON DRILLING Hemmer 10 1",
Type Ot Rig _ FHOLLON SIEM AUER fan X n.
Elev. SAMPLE Swata Change | Desth SAMPLE DESCRIPTION
(1) INo[mec.] Deptn(1r)] Biows /6" ]& Gen Desc. | (ft)
N.R.|48.0'50.0' |14-16-16-25 2] xx.
1.5'|50.0'-52.0 '{8~9~11-7 J Ligt bxown fine and medium sard.  Trace of
9-
1.4'|52.0'-54.0' 18-11-11-11 J Broan fine ad madium sand. 5% iron
staining. Dark brown silty serd at tip.
1 Mo akx.
4
1.6'154.0'-56.0' {13-7-0-16 o Tp 4': Dk bxoun silty ssd
4 4 -Botton  fine/medium sand with trace
j of gravel. Iron staining. No odx. Dxy.
T3 [%6.05.0 |65 Lo bron fine/mdion s, Trace of
fine grmvel. No akx. 25" iron
9 staining. Dxy.
1.2'158.0'-60.0' |10=-10-10-13 -] Light brown ad rustic broan fine ard
: -1 maciun sand. - trace of gravel. Rustic
o brown where iron stained. Dxy. No odor.
s €0
1.5'160.0'-62.0' ]14-10-10-11 < Brown fine/mdiun sand. Iron staining.
Jd N ockx. Wet at 6l feet. :
-
o)
1.8'162.0'-64.0' ]10-11-13~14 - Brown fine ard madiun sard. Iron stainig
Trace of aravel. Coarse to.ard tip. Wet.
1 Mo ox.
64

12) trom 199 of PVC coting

REMARKS: (1) ,n teet ralative 10 8 commen Gotum

I3 13

Fs 1 38




CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

12 trom top 0! PvC cov'ng

o900 WELL DOATA G W READINGS™
Study No. > Dete 2[23/8B8 |Mole Diam. (in) —AB" Date | OTW MP()(Elev.w.T.
Project —Deknatel Final Depth (11) 20"
Clignt RECRA Environmental Casing Diom. (in.)
Poge ot 2 Cosing Langth (11.) e
Logged 8y —John Sheehan Scraen Sotting (1) e ~
Well No. UsTB-1 Screen Slot & Type
Loc. Well Status
M.P. Elevation SAMPLER DEVELOPMENT
Orilling Started 1/19/88 €nded Same Type Sa]i: Spoon
Type Of Rig Hollow Stem Auger foll 30" .
Elev. SAMPLE Strate Chon
g¢ | Depth
(1) | no|mec.] Oeptn(r1)] Blows /6" 18 Gen Desc. (11.) SAMPLE DESCRIPTION
.6'10.0-2.0" | 21-10-5-6 0 Jok gravel & pavement. No odor. No
staining. Dry
2 .
NQRDZQO-‘OO' 6-7-7-9 -l
-
4L -
.7'14.0-6.0" | 10-14-28- JBrown fine and medium sand with
kY _Jsome medium and coarse gravel. No
odor dry.
1.0/ 6.0-8.0" | 31-47-25- 6 <4Top - .4: brownish fine & medium
42 Jsand, some coarse & medium gravel.
JDry. No odor.
8 1.4 - tip: brownish grey silty sand.
1.718.0-10.0" | 65-63-81 JBrown fine & medium sand with coarse
-] 98 § medium gravel. Dry no odor.
10 T
1.0| 10.0-12.0y 5-27-27-2 JdBrown fine and medium sand and
Jsome coarse and medium gravel.
Ve odor. Dry
1.5/ 12.0-14.0 29-25-26-2T 12 4grown fine sand with little gravel.
<4 Xo odor. Dry
1.0l 14.0-16.0|4-10-22-23 14 45 oun fine and medium sand. Trace
<lof gravel. No odor drv.
REMARKS: (1) in fee! reiatise 10 @ COMMOR doTum




i

CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

-

WELL DATA G W _ READINGS! ™
Study No. Date Hole Diam. (in) Date OTW MP(2)|Eiev.W.T. -
Projec! Final Depth (f1) ‘
Client Casing Diam. (in.) -
Page 2 of 2 Casing Length (1. -
Logged 8y Screen Setting (ft.):: -
Well No. Screen Slot & Type
Loc. Well Status -

. #ﬁi
M.P. Elevation SAMPLER DEVELOPMENT -
Orilling Started Ended | Type
Oriller Hammer Ib. »
Type Ot Rig Fall in. -
Elov. SAMPLE Strata Change | Depth
(1) | No.Imec.| Deptn(ft)] Blows/6" |8 Gen Desc. | (ft) SAMPLE DESCRIPTION :
1.7/16.0-18.0'| 27-18-26~ 16 [Brown fine and medium sand with
26 “lsome fine gravel. No odor. Dry -
- [
18 J

1.6/18.0-20.0'] 27-14-22~ JBrown fine and medium sand with »
31 |some coarse sand. Trace of coarse ™

<lgravel. Dry no odor.
] o
20 < -
-
- wi
- -
- -
- -
- -
i -
- - -
j -
i -
7 -
: -
= m
D -
- w
- [ ]
REMARKS: () n teet retative 1o 8 common dotum F
12) from 109 of PVC casing ]
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CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

WELL DATA G W READINGSH
Study No. Q9001 Dote —3/24/88 |oleDiom. (in) 2" Date | DTW MP(2){Elev.W.T.
Project RECRA Environmental Inc. Final Depth {ft) __35'
Client — Deknatel Casing Diam. {in.)
Page 1 of 3 Casing Length (ft.)
Logged By John Sheehan Screen Setting (f1.)
Wall No. pp-1 Screen Slot & Type
Loc. Well Status
M.P. Elevation SAMPLER DEVELOPMENT
Drilling S'crud_ﬂ/a_s_ Ended _m_ Type m
Oriller _Parratt-Wolff Hommer
Type Of Rig HandAuoer/Tripod Rig. Fall ko] in.
Efev. SAMPLE Strata Change | Depth
(1) | NolRec.! Depth(ft)| Biows/6" |8 Gen Desc. | (ft) SAMPLE DESCRIPTION
0.0 *
-
. Vacart 8.2'
4 Soil|Surface
8.0* L B
Gray very fine sard. Clayey like. Moist. Qocx
9.0" -
alored, with same milticolored strips.
ckx.
10.0~
JGray colcred very fine grained sand with same
_pravel. Clayey lik. Moist. Okr.
- uoou
_ay fine sard and gravel. Moist. Odex.
11.57
-fxay fine sand ad gravel. Moist. Qder.
. 12.0
Discontruad i
Hard Ager- B
ing 12.0'
13.C% ) . )
1.0' 13.0' ad ligt bxonn fine ad medium sard.
Sampiled of coarse gravel. sare iron stainirg.
Usirg Tripod No adex. Dxy. Very coxse qertz gravel
Rig 3'=.4' fram tip
15.0°

P—
REMARKS: (1) in teet ralative 10 a common datum
{2) from top of PVC casing




CONSULTING GROUND WATER GEOLOGISTS -
ROUX ASSOCIATES INC GEOLOGIC LOG -
WELL DATA _G W _READINGS() [=
Study No. 09001 Date Hole Diam. (in) Dete DTW MP2)|Eiev.w.T,
Projec!t __RECRA Environmental InC. _ [Final Depth (f1) -
Ciient __Deknatel Casing Diam. (in.) -
Poge 2 or—3 Cesing Langth(ft.) -
Logged B8y Screen Setting (ft.) -
Well No. Screen Siot & Type
Loe, Well Status [ ]
M.P, Elevation SAM PLER DEVELOPMENT -
Oriiling Started —___ Ended o | Type
Driller Hommer . __ i), »
Type Of Rig . Fell LR -
Elov. SAMPLE I Chonge | Depth
(1) No.|Rec. Depth(ft)]| Blows/8" & Gen Desc. | (ft) SAMPLE DESCRIPTION H
9 O=17. 15.0" [Bxown ad Light txown fine and mechum sag. |
=1 Trace of fine gravel. No adxr. No stainirg.
- . '
- S
i 1.24 17.0'-19.0’ 17.0"|Brown and  light brown fine and medium sard. |y
“1Sare gravel. Iron staining. No odx. Dy '
- -
_ ] .
- L.l' 19.0'-21.0" 19.0 Broun ad light brown fine and medium sand. |
Sane coxrse sard. No odor. Dxy.
N -~
B i
B Xl 21.0'-23.0" 21.0 |Broin ad light brown fine and medium sand.
“Isane fine and medium gravel. Dry. Poorly -
- scxted. No okx. -
- —_ -
b2 | z.0-=.0 7.0'|Light: brown fine and mediun sard. Sare fire |
Joravel layered at .5'-.7' from tip. Mo ox. |™
- w. “
-
- - - N
.3 =.0'-21.0* 5.0YLight brown fine and medium serd. Sare fine
_{and mediun gravel. No adx. No staining. DryJm
- n
- L.l' 27.0'=2.0' 27.0"Brown and light bxoun fine and medium sand. | pm
<{Sone gravel. Dxy. No oix. -
n »
N.R 2.0'-31.0' 39'.02 -
1.0 -
IR EH:RKS' (1) in feet relative to @ commen detum E
(2) from tep of PVC casing s




CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

(1) | No.[mec.] Oeptn(ft.)] Biows /8" [& Gen Desc. | (ft)

WELL DATA 6 W _ READINGS®
Study No. 000 pg1e YVE__ lucieDiem. (in) Oate | OTW WP Q) |Elev.W.T
Project _RECRA Fradironmental, IocCa Final Depth (t1)
Client  Deknatel Casing Diam. (in.)
Page 3 ot 3 Cening Longth (f1.)
Logged By Screen Setting (f1.)
Well No. Screen Slot & Type
Loc, Well Stetus
M.P. Elevation SAMPLER ODEVELOPMENT
Orilling Started e . Ended Type
Oriller Hemmer ».
Type Of Rig Fell in.
Elev. SAMPLE Strata Chonga | Depth SAMPLE DESCRIPTION

N.R-| 31.0'-33.0"

S5' | B.0'-5.0

al.

33.09 Broun and light brown fine and medium sard.
7 Sore gravel. No odx. Dxy.

kX0 B

-

| |

A4 2 4 4 1

B.o.B. 5'0 !

(2) from tep of PVC cesing

iREM RKS: (1) in feet relative teo ¢ sommen dotum




CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

GEOLOGIC LOG

Study No. 09001 _  opote-2/19/88
Project —Deknatel
Client RECRA Environmental
Page 1 of 2

Logged 8y __John Sheehan .
Waell No. DP-2

WELL DATA G_W_ READINGS®
Hole Diam. (in) 2" Date OTW MP(2){Elev.W.T.

Final Depth (f1) 9. 5"
Casing Diem. (in.)
Casing Length (f¢.)
Screen Setting (ft.)
Screen Slot @ Type

Loc. Well Status
M.P. Eievation SAM PLER DEVELOPMENT
ScaTTeE Sl
Drilling Started 2/19/88 En«d_sa_ms_— Typs .m___
Oriller Hoamme! e
Type Of Rig Hand Auger Fall in.
Elev. SAMPLE Strata Change | Depth
(1) [No.[Rec.] Depth(f1.)]| Blows/8" |8 Gen Desc. (%.) SAMPLE DESCRIPTION
l -
-l
2

-
3 -
4 -

ight green fine and medium sand. Trace of

sayd. Strag okr. Extensive stain-

irg.my. N

-
5 4
5.5

Green ard yellow fine sand with sare very
fine sand. Metal parts and cther garbege.
-"c:ist.actauivemirﬁm.s:mgch.

{2) from top of PVC casing

REMARKS: (|) in 1¢et relative 1o ¢ common dotum
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CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

GEOLOGIC LOG

Project — Deknatel
Crient . RECRA Enviropmental
Page 2 of 2

Logged By __John Sheehan
Wwell No.
Loc.
M.P. Eievation

Orilling Started —2/19/88 ended _Same

WELL DATA

Study No. 09001 pote —2L19/88Hole Diam. (in)
Final Depth (f1)

Casing Diam. (in.)
Casing Length(ft.)

2" Date

G W READINGS®

DTW MP(2)|Elev.W.T.

9.5"

Screen Setting (1)
Screen Slot & Type

Well Status

1

SAMPLER
rype ETTRE Rl

DEVELOPMENT

Oriller Hammer b,
Type OfRig ___Hand Auger Fall in.
Elev. SAMPLE Swata Change | Desth SAMPLE DESCRIPTION
(1) |No.[Rec.] Depth(ft.)]| Biows/6" |& Gen Desc. | (ft.)
-
6

| Bright green and green fine ard medium sand

T ad fine gravel. Okx. Extensive staining.

with sore comrse sard. Strag ok,
Extensive staining. Dry.

Bright green and green fine and medium sand.
Trace of fine gravel. Strong oder.
Extensive staining. Dry.

Bright green fine and madium sard. Sare
gravel. Strag odx. Extensive staining. Dry,

Grean fine and medium sard. Sare coxr=e sard

Dxy.
Green fine ard madiun sard. comrse samd ad

Green fine and medium sand. Sare gravel.
Extensive staining. Odx. Dxy.

10

B.O.B. = 9.5’

REMARKS: (|) in feet rolative 10 & common datum

12) from 10p of PVC casing




ATTACHMENT B-2

Protocols for Specific Capacity Test
and Results
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Specific Capacity Test Procedure

4.

Enter all pertinent data concerning the pumping well
and piezometers to be measured on the data sheets

provided.

Check to make sure that all equipment is available and
functioning: electric probes, data sheets, pencils,
rain gauges (if necessary), stop wvatches, punmp,

generator, water quality meters (if necessary).

Record wvater level in pumping wvell and piezometers

before pump is inserted in pumping well.

Insert pump in well, allov five minutes for water level
to equilibrate, record nev vater level in pumping well

and plezometers.

start the pump and run a short tera (18-30 minute)
dravdown-recovery test pumping at a constant rate. The
pumping rate selected should dbe based on estimates of
vell yield from soil samples collected during drilling.

Record vater levels on a predeterairned time schedule.

MAOUX ASSOCIATES INC



10.

If one of the first closely-spaced readings is missed,

just catch the next one (do not attempt to alter data).

Throughout note any changes pertinent to the test such
as: changes in vater color or turbidity; time and
nature of any discharge fluctuations; time and 1length
of any temporary pump shutdown; effects of any nearby

punping wells; and precipitation events.

If there is a shutdown (even if it's brief) measure

wvater levels in at least the pumping well.

At the end of the drawdown test, recovery levels should
be measured until wvater levels return as close as
possible to pre-test levels. 7The drawdown schedule for
vater level measurements should be folloved during

recovery.

ROUX ASSOCIATES INC
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TABLE

Elapsed Time (minutes)

10
30

60

" 120
180
360

- 8
- 10
- 30
- 60
- 120
- 180
- 360

ROUX ASSOCIATES INC

- Pumping Tests - Frequency of Readings

Frequency of Measurements

Every 30 seconds
Every minute
Every 2 minutes
Every S minutes
Every 10 minutes
Every 20 minutes
Every 30 minutes

Every hour



SCNSULTING GRCUND WATER GETLIGISTS
m muxasoamsmc PUMPING TEST FORM..
-

11 STEWARY AVENUE
HUNTINGTON NFW YORK 11743
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Ground-Water Sampling Protocols
and Completed Data Sheets
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GROUND-WATER SAMPLING PROCEDURE - VOLATILE ORGANICS AND
OTHER CONSTITUENTS

l.

2.

Identify the well and enter the number in the field
notebook.

Cut a slit in one corner of a new plastic sheet and
slip it over and around the well, creating a clean
surface onto which the sampling equipment can be
positioned. ##*Do not kick, transfer, drop or in any
way let soil or other material fall ont this sheet
unless it comes from inside the well. Do not place
any meters, tools, equipment, etc. on the sheet unless
they have been cleaned with a c¢clean rag to remove any
sediments.**

Clean the top of the well off with a clean rag and
remove the cap or plug placing it on the plastic
sheet.

Clean the first 10 feet of the steel tape with a clean
rag, then wash with distilled water and measure the
depth to water. Record this and compute the volume of
wvater in the well.

Existing wells will be purged by the hydrogeologist on
site. All monitoring wells will be pumped or bailed
before sampling and a minimum of three to five casing
volumes will be reamoved. Hand bailers, submersible
pumps, etc. will be clean and sediment-free prior to

use.

Record the physical appearance af the wvater (color,
smell, turbidity, etc) as it is pumped or bailed.

Prepare the bottles for receiving their samples
(labels, place on ice, etc.).

After the vell has been purged and developed, a
stainless steel/teflon bailer will be used to collect
the ground-water sample. This bailer will have been
thoroughly pre-cleaned. Immediately prior to lowering
in the well, rinse three volumes of distilled water
through the bailer. 1In addition, the first three
bajiler volumes obtained from the well should be
discarded. Use non-absorbent polyethylene cord to
lowver the bailer into the well. This cord will be
discarded after use in the well.

Appropriate pre-cleaned, VOA sample bottles supplied
by the laboratory are required. Fill bottles to the
top creating a convex surface with no air bubbles.
Place the cap on tightly. Gently turn the bottle
over and tap lightly on the soft surface to insure

ROUX ASSOCIATES INC



that no bubbles are present. Seal the cap further by
using vinyl electrical tape.

10. Fill the other containers provided by the laboratory
according to directions.

11. Label the bottle with location number, date and other
pertinent information. Record all information in
field notebook. Cool the sample immediately on ice.
Maintain the samples in a secured area, maintain chain
of custody and deliver to the laboratory within
twenty-four hours.

12. After the last sample is collected, measure and record
the temperature, conductivity, pH, and the physical
appearance of the water.

13. Replace the well cap and cover the vell.

14. Decontaminate the bailer and/or pump.

15. Discard the cord, rags, gloves, and plastic sheeting
in an appropriate manner.

ROUX ASSOCIATES INC
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WELL SAMPLING DATA

Well Number: A7J4/-2 Date: 2~//-£F  sempled By: St Sumacse,
Time at Start: /200 Veather: FA#Cry Cicvrr, E

Tape Held At: Wet Cut: Depth to Water: /. //

Depth to Well Bottom: ;7.%4 Length of Water Column (LWC): f <

Volume of Water in Well = LWC x C = /z‘/Wld,

C = (for 14" diam. wells) 0.07; (for 2" diem. wells) 0.17;
(for 4" diam, wells) 0.64 = gal.

Physical Appearance at Start:
Color: 6141,,” Odor: %ﬁ,{ Turblidity: fwx/o, Srer”

Remarks: &/L@ -{ﬁ”"”’/';

Type of samples collected, preservations and bottles used:
COLLECTED 2 SAMNET oF LATER. USING A TEHeor [EAEEX

AO A /- QumE]T TEIHCLON SumesDd THAL.

Conductivity:
$5on
Physical Appearance After Sampling:
tolor: Fyowom odor:',f/,,\,, Turbldity: 7 op , (e S
Remarks: .

Amount of Water Removed Before Sampling: { 74440/_(
Did Well Go Dry?: ,M,

Time st Finish: /. 200
Laboratory Name, Number and Location: fetk/ ENVRONASATRC ¢
/]| WALES ALE.

Method of Sample Collection: /
TonmwAOnr NE 145

TerHtor) LBAnEE,
(7/¢) 6 9/7-24cT
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WELL SAMPLING DATA -
Wel) Number: M/~ Date: -:)‘//"P)7 Sampled By: /A, ‘SUC/”'S:'
. o
Time at Start:/Z-'dZ//o - VWeather: /,4:(‘715’ CeLodblr, 38 -
Tape Held At: Wet Cut: Depth to Water: 6l.&7 / -
Depth to Well Bottom: éq;o’ Length of Water Column (LWC): —7 9 3 / -
. ]
Volume of Water in Well = LWC x C = /37‘2,
]
C = (for 14" diam. wells) 0.07; (for 2" dism. wells) 0.17; -
(for 4" diasm. wells) 0.64 = gal.
Physical Appearance at Start: -
-
Color: gm,-—, Odor: A/M Turbidity: 7‘(/!-&'/9/5/(«7;’ -
[
Remarks: 8414513 4.}4“’0/"'_5' :
Type of samples collected, preservations and bottles used: -
Cowec7 2 SAPLES USING yreFieon’) Fariecre. -
ARD A = QuaRT rephton SeMED The. -
Conductivity:
uctiviey ‘PWA -
Physical Appearance After Sampling: -
' . ]
Color: &un«m Odor: /l/n.c Turbldity: 754’/4 ST -
Remarks: -
-
Amount of Water Removed Before Sampling: 9/ f"’" ov S -
Did Well Go Dry?: /l/(, -
Time at Finish: /.'ﬂ/ »
74
_ Laboratory Name, Number and Location: (eg[,,/ @Vlf""’”’w(‘ /&
716 69/ - 260D .
Method of Sample Collectlion: /11 WALES Ve k%
TEPHL on  BAEI S, AANDA AT /4%f




"

i

R e POy
Y A "/! :

WELL SAMPLING DATA

Well Number: M-/ Date: 3-/31)’; Sampled By: Wﬁﬂ/?f%'o//
Time at Start: ?,'ﬂ;’/(— Weather: (La/P ¥, Coep

Tape Held At: Wet Cut: Depth to Water: S/ &</ ’

Depth to Well Bottom: é? é(” Length of Water Column (LWC): ﬂ/é- /

Volume of Water in Well = LWC x C = /Eif%i’ri’

C = (for 14" diam. wells) 0.07; (for 2 diam. wells) 0.17;
(for 4" dian. wells) 0.64 = gal.

Physical Appearance at Start:
Color: (?,('ﬂ[dA/ odor: lone Turbidity: ~e2)F J2E£,)
Remarks: Baned & . GALLor S

Type of samples collected, preservations and bottles used:
CowLeeT®d A orE  RUART SAMAE oF Lt 7ERe

UVSivG B TePmown BRER ANDO A -Qume;

TEPHLON SeAwd Tae.
Conductivity: :

P Ou, O 5T Temp 13€
Physical Appearance After Sampling:

.Color: Braonm/ Odor: '/\/mve' Turbidity:V| 7080\

Remarks:

Amount of Water Removed Before Sampling: .( jltwnff
Did Well Go Dry?: M

Time at Finish: /!0 a

Laboratory Name, Number and tocation: /?BCRA fﬂ/’:’(’m//‘nﬁtﬂé— JAC é”{;

(9e) 6Gr-Ré oz
/1 LRALES AueE.
TEPHLON BAnER TonNAWANIR, N¥ [ YsS o

Method of Sample Collection:
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WELL SAMPLING DATA -
Well Number: MU-2 Date: 3-/8-£/ Sampled By: Sﬁ%‘ﬁﬂ/g&éﬁﬁm
Time at Start: 9. /24 Veather: CLovpy, Lol -
/

Tape Held At: Wet Cut: Depth to Water: (0 7/ -
Depth to Well Bottom: (955 ’ Length of Water Column (LWC): f‘,lf / -
Volume of Water in Well = LWC x C = / 717’& -
C = (for 14" diam. wells) 0.07; (for 2 diam. wells) 0.17; [
(for 4" diam. wells) 0.64 = gal. -
Physical Appearance at Start: -
} [ ]
Color: gﬁﬂ/.ﬂ/ Odor: ,{ag,,; Turbidity: /51,’" TULE 1O -
-

Remarks: .
[Baed 5 Gueors -
Type of samples collected, preservations and bottles used: -
CHLETTED 2 WAl SAMALES vSinG Teowior Laiber -
Ard A - ouaeT TEPHON SEXED TAL. -
-
Conductivity: 600/, \ p.\-\- 5.4\ \Vemp 1°c -
"
Physical Appesrance After Sampling: -
Color: gﬁaaﬂ/ Odor: 'I/oﬂe’ Turbidity: Yerr TRED -
Remarks: -
-~ /S -
Amount of Water Removed Before Sampling: 3 j"“w"’ -
Did Well Go Dry?: Wo -
-
Time at Finish: //./$a A -
Laboratory Name, Number and Location: /?étﬂ/ ENVROMMENTAL  JW/C -

(7%¢) -G 1= R&P2

Method of Sample Collection: 110 wRLES AVE

TEPHLON (SAILeR TonawsRg N . 1 (;.
. -
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WELL SAMPLING DATA

Well Number: /NU/-3 vate: 3-/S=FF  sampled oy: SHezmin/, @2‘0/1/

Time at Start: ?’[)ﬁ, Veather: Wt/ﬂ/’/ coLd
Tape Held At: Wet Cut: Oepth to Water: é/,?ﬁ‘ /
Depth to Well Bottom: é457/ Length of Water Column (LWC): f /3’

-
Volume of Water in Well = LWC x C = .5-297'96

C = (for 13" diam. wells) 0.07; (for 2'' diam. wells) 0.17;
(for 4" diam. wells) 0.64 = gal.

Physical Appearance at Start:

Color: 8,@4./,«/ Odor: Mﬂ/f Turbidity: //ﬁ’f TURE 1D

Nemarks: 2o 1f 6L on

Type of samples collected, preservations and bottles used:

Coceren 3 wharee SHIPLES USinG A TEPsLON
BAILER Apd A  I- QuART 7EP#HON SEALED THE.

Conductivity: TOur | ew - 5. 3%, Temp 1 °C

Physical Appearance After Sampling:

tolor: Aramn Odor: ‘/f/u/a’ Turbidity: /a’." 703D

Remarks:

Amount of Water Removed Before Sampling: /} GALLLNS
Did Well Go Ory?: Ao

Time at Finish: //- Jon

Laboratory Name, Number and Location: /?g,('ﬂ é‘h@y,(’o;v/ﬂ/ﬂi"c Vs

C 776 )- 69/~ 2¢€ T
Method of Sample Collection: 11 WALES AUE.

TEPHLON  OANER Tonmympbn N M
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1.0

INTRODUCTION

The purpose of this document is to present and describe the standard
operational procedures which are employed at Recra Environmental, Inc.
Laboratories are located at 111 Wales Avenue and 505 Fillmore Avenue in

Tonawanda, New York and 10 Hazelwood Drive in Amherst, New York.

In order to insure that established policies are indeed carried out, this
manual has been assembled to document exact procedures to be followed on

a daily basis within the laboratory operation.

The contents of this manual are arranged in order of occurrence at the
facilities once a sample has been received for analysis. A flow chart

describing the sequence of procedures is presented in Figure 1.

The general categories to be addressed are as follows:
- Organizational Structure
- Sample Receipt

Sample Preservation

Sample Storage

Analysis

Quality Control

- Reporting

- Sample Disposal

The modern environmental laboratory of today is extremely information
intensive in its operations. The simplest analytical test can require
the involvement of several individuals and the gathering of significant
amounts of information before the final product, an analytical report,

can be issued. [f any piece of needed information is unavailable for any

-1-
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2.0

3.0

reason, the quality of the final product can be jeopardized. In some
cases, missing information may not allow a final product to be complete

at all. In such cases, resampling and/or reanalysis may be required.

In order to assure that all required procedures are followed and that all
needed information is gathered and maintained, these standard operating
procedures (SOPs) have been created. They are intended to provide a firm
structure within which laboratory operations are to be conducted in a

consistent and defined manner.

ORGANIZATIONAL STRUCTURE

Recra Environmental, Inc., as a corporate entity has the singular respon-
sibility of providing consulting and analytical services to our clients
relative to the management of hazardous waste. Recra Environmental
laboratories represents the avenue by which Recra Environmental, Inc.
provides these analytical services. Figure 2 illustrates the position of
Recra Environmental laboratories within the overall organizational struc-
ture of Recra Environmental, Inc. The management of Recra Environmental,
Inc. rigidly adheres to accepted protocols and methodologies and is dedi-
cated to a program that provides an analytical product of consistent

quality. The organizational chart for Recra Environmental laboratories

is shown in Figure 3.

SAMPLE RECEIPT

A large number of details are required at the time of sample receipt to
insure proper protocols are followed. The following paragraphs provide

detail on each aspect of sample receipt.

RECRA ENVIRONMEN‘TAL, INC.
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3.1

3.2

Sample Controller

A full-time, permanent Sample Controller is assigned the responsibility
of sample handling for the laboratory. It is the responsibility of the
Sample Controller to receive all incoming samplec< at the laboratory.
Once received, the Sample Controller insures that all samples are
received in good condition (ie., unbroken, cooled, etc.). He insures
that the associated paperwork, such as Chain of Custody sheets, are
completed and is responsible for signing the Chain of Custody forms. The
Sample Controller sees that the samples are subsampled if necessary and
preserved properly for the specific parameters of interest. The Sample
Controlier is responsible for the final disposal of all samplies once such

disposal authorization is received from the Laboratory Operations

Manager.

Chain of Custody

Recra's Chain of Custody procedures are based upon the NEIC policies and

procedures (EPA-330/9-78-001-R).

Upon sample receipt the Sample Controller checks the Chain of Custody

sheet (Figure 4) which is initiated by the sampler.

If samples are received after the full-time Sample Controller has
finished his shift, either second or third shift personnel must inspect
and take over possession of the samples and properly sign the Chain of

Custody. The sampies are then to be stored inside the inner cooler

(chilled to 4°C).

Upon arriving the next business morning, the Sample Controller takes

RECRA ENVIRONMERTAL, INC.




3/ST4

possession of the samples and signs for them on the Chain of Custody.

The custody form is checked for the following items:

1.
2.

Project Name (optional)

Sampler's Signature

A1l samples are given a unique identification

A1l samples and bottles listed have been received

A1l appropriate signatures are in place

If all items are in order, controller signs that samples were

received by laboratory
Date/time samples are recorded

Job # is filled in once job # is assigned

3.2.1 Additional Checks for EPA Samples

Lm

Presence or absence of airbills

Presence or absence of EPA traffic reports or

Analytical Services) packing lists

SAS (Special

Presence or absence of custody seals or shipping and/or sample con-

tainers and their condition

Presence or absence of sample tags

Sample tag ID numbers if not recorded on the Chain of Custody

record(s) or packing list(s)
Condition of the shipping container
Condition of the sample bottles

Verification of agreement or non-agreement of

receiving documents

RECRA ENVIRONMENTAL, INC.
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3.3

9. Resolution of problems or discrepancies with the Sample Management
Office
10. Ensure that discrepancies and their resolution with the Sample

Management Office are documented

Once all checks have been made, the original Chain of Custody form is
attached to the analytical services request form (Figure 5), which will be

filed in the central job folder located at the Hazelwood Office Complex.

Analytical Services Request Form

Once samples are received by the Sample Controller, the Customer Service
Representative is requested to complete an analytical services request

form (ASRF), (Figure 5).

The analytical services request form provides necessary information such

as tests to be performed, client address, telephone number, due date,

safety precautions, etc.
The items to be completed are as follows:

1. Project Number - Each client is assigned a unique project number by
the Accounting Department for billing purposes.

2. Initiator of Request - Recra employee most familiar with this

request.

Sales Contract - Salesperson involved in project - if any.

Date of Request - Date when ASRF was filled out.

Requested Completion Date - Self-explanatory.

A 0N W

Client Name and Address - Self-explanatory.

RECRA ENVIRONMENTAL, INC.
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10.

11.

12.
13.
14.

15.

16.

17.

[a

RECRA ENVIRONMENTAL, INC.

Carbon Copies - Are carbon copies required and if so, who receives
them.

Telephone Number - Self-explanatory.

Chain of Custody - Indicates whether samples were received under
Chain of Custody.

Sample Date - Sampling date is entered. If multiple samples have
varying sample dates the box marked "See log for sample dates" is
checked.

Sample [.D. - If sample identifications are long or a large number
of samples are involved, this box is checked to indicate that the

full sample identifications can be found in the sample inventory

log.

preserved in Field - The appropriate box is checked depending upon
whether the samples were preserved in the field or in the
laboratory.

Collected By - self-explanatory.

Field Report - This box is checked if a field report is to accompany
the analytical report.

Sample Type - Are samples soils, waters, etc. Each matrix type
requires a separate ASRF to be filled out. For example, if soils
and waters were sent in together, two (2) separate ASRF's would be
filled out and separate job numbers would be assigned.

Expected Levels - If expected contamination levels are known, one
(1) of the appropriate boxes is checked.

L =Low M= Medium H = High U = Unknown
Sample History - Any pertinent background on the samples is pro-

vided.

Fs EN
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18.

19.

20.

21.

22.

23.
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Anticipated Number of Samples - if known - The anticipated number of
samples to come in for an entire project is listed.
Analytical Parameter - Requested tests are listed under each

appropriate category. For example:

TESTS CATEGORY
Arsenic, Lead, Silver Metals
BOD, Chloride, Sulfate Water Quality (WQ)
Trihalomethanes, Pesticides GC/LC
Volatiles - 624 GC/MS

Sample Identification - The sample identifications are listed along

’

with the actual number of samples for each area.

Volatile Samples - The actual number of volatile samples are listed

along with field blank information.

Specific Requirements - Any special requirements such as those

listed below are indicated in this space.

- Special report content

- Send report by special means

- Special safety precautions - all samples are considered
potentially hazardous, however, if specific hazards are
known they are indicated.

Job # - Each ASRF is assigned a unique number such as 89-1000. The

first two (2) digits indicate the year the samples were received.

The next digits are assigned in chronological order as received.

These numbers begin at one (1) each calendar year. For example, the

first job of 1990 will be 90-001. Occasionally related samples will
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be received over the course of several days or weeks. In these
cases the job numbers also contain a letter designation (example:
89-1000A, 89-1000B, etc.) to indicate they are related samples for

reporting purposes.
24. Job Date - Date the job number was assigned.
25. Samples Received - Date samples were received.

26. Quote # - If known, quote number is listed to aid in pricing of job.

A.S.D. - indicates, analytical services department use only.

27. Customer Service Representative Signature - Once the ASRF s
checked for accuracy the Customer Service Representative signs

the form to document the same.

28. Sample Controller Signature - Once the ASRF is checked for

accuracy the Sample Controller signs the form to document the same.

Sample Inventory Log

The sample inventory log is filled out by the Sample Controller and is
used to record information related to sample receipt. A blank page from
the analytical sample inventory 1log is presented in Figure 6.
The follo&ing jtems are entered or checked by the Sample Controller:
1. Date Received - Self-explanatory.
2. Project # - Each client is assigned a unique project number by the
Accounting Department for billing purposes.

3. Client - Self-explanatory.
4. Job # - Each ASRF is assigned a unique job number such as 89-1000.

The first two (2) digits indicate the year the samples were

.8-
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10.

11.

received. These numbers begin at one (1) each calendar year. For

example, the first job of 1990 will be 90-001. Occasionally related

samples will be received over the course of several days or weeks.

In these cases the job numbers also contain a Tletter designation

(example: 89-1000A, 89-1000B, etc.) to indicate they are related

samples for reporting purposes.

Radiation Check - A1l incoming samples are screened for radiation.

This box is checked to indicate the screen has been performed.
Preservation - The appropriate Dbox is checked depending upon
the field or will be pre-

’

whether the samples were preserved in

served in the laboratory.

Delivery - Indicates the method of delivery for the samples.

urield" indicates that Recra personnel delivered the samples.

Cool - Indicates whether the samples were received in a cooled con-

dition. Appropriate box is checked.

Sample I[.0. - The identification for each sample is listed in this

location.

sampling Date - If provided, the date of sampling is recorded.

Bottle Description - Comments - This section records the number and

type of bottles received for each sample. The abbreviations listed

represent the following bottle types:

RECRA ENVIRONMENTAL. INC.
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FS = French Square (available only in glass)
P = Polyethylene

AG = Amber Glass

GW = Glass Wide-Mouth

VOA = Standard 40 ml Volatile Vial
The first blank is used for the number of bottles received of a par-
ticular type while the second blank indicates the size in ounces.
For example, if four (4) sixteen (16) ounce french sgquare bottles
were received for a particular sample, the blanks would be filled in
as follows:
(4 x 16 FS).

Any pertinent comments would also be listed under this heading. Ary

field blank received with samples is listed as a separate sample.

3.5 Radiation Check

Due to the possible potential for low level radioactivity to be present

in incoming samples, all samples are screened using a Geiger Counter at

the time of sample receipt.

The radiation screen is performed by the Sample Controller and is docu-

mented in the sample inventory log (See Figure 6).

The procedure which is followed is presented below.

3.5.1 Radiation Screen

1. A Model E-120 Geiger Counter manufactured by the Eberline Instrument

Company is used to conduct the radiation screen.

2. The speaker switch on the right hand side of the instrument is

L \
-.10-
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placed in the “"on" position.

The sensitivity switch is moved from the “off" position to the
“BATT" position to check the battery. The needie must read in the
Batt Ok range in order to proceed. [f batteries are bad, see Lab
Manager for replacements.

Once batteries have been determined to be OK, switch the range
switch to the most sensitive position (X 0.1).

Remove the hand probe (sleeve closed) and take a background reading
away from any samples. Average background reading is usually less

than 0.04 mR/HR.

Hold the hand probe close to all sample containers and determine if

L4

readings appear higher than the background.

If readings are low (negative) (some counts are expected) process
the samples and indicate the screen has been performed in the sample
inventory log.

1f readings are believed to be higher than background, the Sample
Controller must notify his supervisor for appropriate action.

ure to turn both switches to the “off”

When screen is completed, be s

position.

4.0 SAMPLE PRESERVATION

In order to generate reliable results many paramet

ers must either be

tested for immediately or preserved to prevent degradation. Whenever

possible we encourage clients to preserve samples in the field; however,

when this has not taken place the samples must be preserved upon receipt

at the laboratory. The procedures which are employed are described in

this section.

[m
| -11-
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4.1 Sample Container Cleaning Procedure

A1l sample containers provided to clients or used by Recra field person-

nel are properly cleaned for the appropriate trace analysis. All sample

bottles utilized for sample splitting are subjected to the same cleaning

procedures listed below: ,

- A1l polyethylene bottles (for inorganic analysis) are:

1.
2.
3.
4.

soap washed
tap water rinsed
nitric acid washed 25% volume/volume nitric acid/deionized water

rinsed with copious quantities of deionized water (at least four (4)

rinsings '

- A1l glass bottles except volatile vials (for organic analysis) are:

1.
2.
3.
4.

soap washed

tap water rinsed

rinsed with acetone (pesticide grade)

rinsed with copious quantities of deionized water (at least six (6)

rinsings and two (2) complete fillings of bottle to overflowing).

- A1l volatile vials are:

l.
2.

Lc
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soap washed

rinsed with copious quantities of deionized water (at least six (6)
rinsihgs)

thiosulfate added (two (2) drops of a 10% solution)

dried for one (1) hour in a 103 C° oven (without caps and septa)
cooled and capped with precleaned septa (soap washed and rinsed with

deionized water, dried at 103°C for one (1) hour.)

-12-
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A1l sample containers are discarded after their initial use to eliminate

the possibility of contaminating samples. Volatile field blanks are pro- :
vided on a routine basis to check for sample contamination in the field -
and during sample storage. All volatile vials contain sodium thiosulfate -
for quenching of residual chlorine unless specified otherwise by the -
client. Clients are discouraged from providing their own sampling con- -
tainers due to the possibility of sample contamination. :
4.2 Preservation Methods o
-

Preservation of samples is performed according to recommendations pre- ]
sented in the EPA publication, Methods for Chemical Analysis of Water and -
Wastes, EPA-600/4-79-020, Revised March 1983 (Table 1). ' -
-

For organic analyses, preservation is conducted according to the EPA »
publication, "Guidelines Establishing Test Procedures for the Analysis of -
Pollutants Under the Clean Water Act" 40 CFR Part 136, October 1984. :
Table 1 also lists the sample volumes required for each parameter in g
order to obtain specifiedvdetection limits in the methods. =
L

4.3 Sample Filtration -
-

Occasionally clients request that filtration of the sample be performed -
prior to conducting various analyses, such as soluble metals.  The -
following procedure is utilized when incoming samples require such -
filtration. -
[

»

-

"~

-

-13- ™
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4.3.1 Sample Filtration Procedure

Filtering flask and filtering funnel must be thoroughly cleaned before

use utilizing the following steps:

[o B S

@}

La
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Wash all items with soap, warm water and brush,

Rinse items with large quantities of tap water.

Rinse items with 25% Nitric Wash (Caution)

Rinse items with copious quantities of deionized water.

Assemble base of filtering apparatus to vacuum source, making sure
that filter support is of plastic type and not metal.

Note: Samples high in organic material (oil or solvent) may require
the use of the metal filter support since such samples can dissolve
the plastic supports. If such a situation akises, the supervisor
should be notified before filtration proceeds.

Pre-wet the filter paper which is a 0.45 um membrane filter (Gelman
GN-6) with a small amount of deionized water and center on filtra-
tion support. Turn on vacuum at this point.

Place the filtration funnel over the filter making sure the filter

remains centered.

Pass approximately 200 ul of deionized water through filter and

discard contents of collection flask.

Pass a small amount of sample (25 ul minimum) through the filter and
swirl to rinse collection flask and discard.

Note: Do not allow air to be drawn through filter for more than
approximately thirty (30) seconds. Turn off vacuum pump to avoid

drying of filter and collection of airborn dust.

-14-
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The vacuum at the pump should be set at least fifteen (15) in. of
Hg vacuum with sample going through the filter. The pump cannot be
accurately set with air being drawn through filter.

Thoroughly mix sample by shaking and place in filtration funnel.
Turn on vacuum pump. Add small increments of sample so that you can
anticipate when a filter is becoming clogged. Try to avoid large
amounts of sample in funnel with a clogged filter situation. If
filter becomes clogged, turn off vacuum, discard remaining sample in
funnel, discard clogged filter being careful to avoid particulates
getting on filter support. Place new filter on support using resi-
dual sample on support to wet filter and continue filtration proce-
dure. Continue filtration until sufficient filtrate is collectéd
for reﬁuired tests.

Note: If filtration is very slow, various larger pore size pre-
filters may be employed before final 0.45 um filtration. See super-
visors for specifics.

Transfer collected filtrate into appropriate sample bottles which
have been precleaned (see bottle cleaning section) and preserved as
necessary (see preservation section).

If more samples need filtration repeat procedure to step A.

4.4 Sample Splitting and Preservation Procedures

Occasionally samples are received which have not been preserved in the

field for the various parameters which are to be determined. In such

cases sample splitting (subsampling) and preservation is performed in the

laboratory.

[6
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Since requested parameters vary with each sample or set of samples (job)

each preservation scheme may be slightly different.

A1l solid or Tliquid samples requiring volatile analysis which have not
been received in volatile vials are transferred to such vials upon sample
receipt. Clients are discouraged from submitting volatile samples in

containers other than VOA vials.

The preservation of all samples is accomplished according to the criteria
presented in Table 1 taken from the E.P.A. publication, Methods for

Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised March

1983.

’

During all preservation operations the following procedures are
followed:

1. Al nitric acid used for preservation purposes is special metals
grade acid, certified to be Tow in trace metal content.

2. In all cases where polyethylene or glass sample bottles are con-
sidered acceptable, polyethylene botties are employed.

3. pH is checked by placing a drop of sample onto pH indicator paper.
Indicator paper is never placed in the sample container due to the
potential for sample contamination.

4. Al éyanide samples are checked for residual chlorine and if posi-
tive, ascorbic acid is added according to the methodology.

5. A1l subsample bottles used are cleaned according to the same proce-

dure employed for sample bottles (see Section 4.1).

-16-
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6. Sample bottles are thoroughly mixed by shaking just before transfer
to subsample bottles. Once the appropriate preservations are added
the subsample bottle is labelled with the following information. A
typical sample/subsample label is presented in Figure 7.

- Job #

Sample I.D.

Parameters to be tested from the particular subsamplie bottles

Preservation Code

The preservaton code is a four (4) digit code which indicates how

the subsample has been processed. The coding system is as follows:

1. The first digit indicates whether the subsample has been
filtered. A zero (0) is entered for no filtration and a one (I)
is entered if filtration was performed.

2. The second digit indicates whether the subsample requires

refrigeration. A zero (0) if it doesn't, a one (1) if it does.

3. The last two (2) digits indicate what reagents have been added

if any.
00 = none
01 = HNO3 pH <2
02 = HpS04 pH <2
" 03 = HCL pH <2
05 = NAOH pH >12
06 = 2ml zinc acetate/100 ml + NAOH >pH9

For example, a subsample for total metals analysis would be coded

0001, since it has not been filtered, does not require refrigeration

and has nitric acid added.

La
-17-
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5.0 SAMPLE AND EXTRACT STORAGE

5.

1

General Storage

Once sample splitting and preservation is completed as required, the
Sample Controller transfers the samples to the following secure loca-

tions:

Cooler #1, known as the “interior cooler,” is 4'X 15'X 9' and is main-
tained at 4°C + 2°C with a separate cabinet for volatile samples located

in the cooler.

Cooler #2, known as the “exterior cooler," is 12'X 14'X 9' and is main-

’

tained at 4°C + 2°C.

The walk-in coolers are maintained at 4°C + 2°C and are checked daily and
recorded. The coolers have special equipment to prevent a refrigerator

malfunction.

Volatile samples are stored in the separate explosion-proof refrigerator

located next to the Sample Custodian's office.

Metal samples are stored in a separate sample room. The metals sample

room is at room temperature.

A1l other samples are stored in walk-in Cooler #1 or Cooler #2. All
samples are stored based upon job number which is assigned when the
samples are initially received. Older jobs are stored in Cooler #1 while
more recent ones are stored in Cooler #2. Each cooler contains boxes
which are labelled with the job numbers in that box. A1l job numbers are

arranged in consecutive order. For example, samples from Job 89-500 will

-18-
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5.2

5.3

be located after 89-499 and before 89-501.

EPA Contract Samples

Semi-volatile samples are given a job number and stored in a segregated

section of Cooler #1.

Volatile samples are given a job number and stored in a segregated sec-

tion of the volatile cabinet located in Cooler #1.

Metal samples are given a job number and stored in a segregated section

of the metals sample room.

Extract Samples

EPA extract samples are stored by job number in a segregated area of

Refrigerator #1, which is maintained at 4°C + 2°C.

A1l other extract samples are stored in Refrigerator #1 or #2 by job

number.

Base Neutral Acid Phenolic extracts are transferred to the Hazelwood
GC/MS laboratory via the following procedure:
1. Samples to be transferred must be identified and properly labeled
(based on NEIC policies and procedures: EPA33019-78-001-R).
2. Using the “Intra Company Chain of Custody” log located in the Sample
Controller's room, the following items will be entered:
A) The job number(s)
B) Vial number(s)
C) Destination

D) Type of analysis

-19-
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5.4

E) Date and time
F) Signature of transferee
G) Signature of Sample Controller

3. The samples to be transferred will be placed into a lockable cooler
on ice.

4. A copy of the corresponding preparation log will be prepared and
transferred with the samples.

5. Upon arrival, a representative of the Receiving Department will sign
the "Intra Company Chain of Custody" (ICOC) Log and place the
samples into a dedicated refrigeration device for storage until
analyses

6. The transferee will make a copy of the ICOC log for the Receivirg
Department and return the ICOC log to the Sample Controller.

7. Al extracts are stored in a refrigerator maintained at 4°C+2°C.

Security of Laboratory and Samples

The two (2) coolers, the VOA regrigerator, and the Metals Sample Room are
Tocked at all times. The Sample Controller has the keys to each of the
sample storage areas. The shift supervisors also have a key. A log book
is maintained for each storage area and is located on the door front of,

or immediately adjacent to, the storage area.

The building is secured and the security system is monitored by Wells

Fargo Corporation.

The confidentiality of our client base and the necessity of sample
integrity dictates that all visotors sign in and be escorted when viewing

any area of Recra Environmental, Inc.

-20-
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6.0

7.0

1. Visitor(s) will enter their name(s), address, date (mo./day/yr.),
time and company (in remarks column) upon entry.
2. The Recra employee who is conducting the tour of the facility will:
A) Initial the visitor's entry in the remarks column.
B) Issue safety glasses to visitors which require them.
C) Insure that visitors are aware of security requirements and
remain with a Recra employee at all times during their tour.

D) Collect all safety glasses before leaving the facility.

ANALYTICAL METHODOLOGY

Recra Environmental, Inc. laboratories employs a large number of methodo-
logies due to the wide variety of sample matrices experienced in envirofi-
mental and hazardous waste analysis. Tables 2 and 3 list the common
parameters performed on aqueous and solid samples, respectively, along
with references and Recra method numbers. Environmental Protection
Agency methodology is employed whenever applicable to the specific matrix
sample. These tables list the official regulatory method number (i.e.,
of the E.P.A.) and the appropriate reference publication. A separate
Recra method number is assigned to each of the methods for internal
purpose. Any pertinent comments or deviations from the referenced
methodologies 1isted. The analytical methods specific to the CLP program

can be found in Appendix II.

QUALITY ASSURANCE AND QUALITY CONTROL

This section deals with general QA/QC procedures. For specific proce-

dures pertaining to CLP samples, see Appendix III.

-21-
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7.1 Logbooks and Recordkeeping

7.1.1 Separations Laboratory Data

The sample processing for extractable organic analysis begins in the
separations laboratory where a bound notebook is maintained for the pur-
pose of recording all pertinent information regarding the extraction and
clean-up (if required) for the samples. This logbook (see Figure #8)

contains the following data:

o analyst
o extraction date
o job # ’
o sample I.D.
o extracted volume or weight of sample
o vial # (for extracts produced)
o analysis type (BN, AP, Pest.)
o glassware set
In addition:
o initial and adjusted pH
o emulsion level

method #

o

concentration date

o

clean-up date

(=]

The above information is required for either GC or GC/MS analyses. The
addition of “glassware set" has proved most useful in Recra's experience.
Within a laboratory such as Recra's, which is involved in the analysis of

waste samples or contaminated aqueous samples, the glassware information

L A\
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allows for identification of one (1) specific area in which potential

quality control problems may be found.

7.1.2 Gas Chromatography Data

After samples have been prepared for analysis by the separations group,
the GC Department uses a series of logs and reporting forms to maintain
the necessary data. The first is the bound injection log which contains

the following: (see Figure #9)

o analyst

o injection date

o Jjob #

o sample 1.D./vial #

o instrument run number (auto #)
o analysis (method #)

o injection port

On the day that specific analyses are performed, a five (5) point stan-
dard curve is generated via both computer assisted raw data plotting and
regression analyses, using the areas as integrated by the gas chroma-
tograph. The integrations and the standard curves are reviewed by the
analyst for consistency and accuracy, and if found acceptable (and
approved by the supervisor) the sample concentrations are caiculated and
entered on the forms presented in Figure 10 for water, and Figure 11 for
sediment. Special forms specific to CLP samples are used to record raw
GC data. See Figure 12 for water and Figure 13 for soils. These forms
will also contain information relative to field blanks, method blanks and

solvent blanks associated with this analysis. Information/data required

-23-
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for these calculations are acquired from both the separations and the
injection logbooks. A1l chromatographs, standards information, QA/QC
results, copies of separations and injection logbook pages and .other pro-

ject specific information are permanently maintained by job # and client

in separate files.

7.1.3 GC/MS Data

After samples have been prepared for analysis by the separations group
the GC/MS Department uses a series of logs and reporting forms to main-

tain the necessary data.

The GC/MS Department records their initial sample information in a bound
injection logbook (see Figure #14) which is maintained for each instru-

ment. The log contains the following information:

o date

o time

o analyst

o file reference number - FRN
o cartridge reference number - CRN
o sample I.D.

o vial #

o Jjob #

o injection volume

o extraction volume

o final volume

o G.C. prog.

o EM voltage

-24-
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0 threshold

o A/D (ratio of scan rate/mass range)

o ul of internal standard

Repeat for IS (Internal Standard) #2, 3 & 4
o IS #1 retention time

o IS #1 area

o IS #1 % recovery

o sample search - SS

o hard copy - HC

Once the GC/MS has met EPA tuning requirements then a three (3) point
calibration curve is generated, except for CLP where a five (5) poiqt
calibration curve is required. The data is recorded on log sheets such
as Figures #15 and #16. Samples are then injected into the GC/MS instru-
ments and this data is also recorded on the same log sheets. All the
compounds detected are recorded on GC/MS search sheets (see Figures’#l7
and #18) which are used to determine the comparisons to known spectra for
positive qualitative identification. Special search sheets are utilized

for CLP samples (see Figure #19 and #20).

These forms will also contain information relative to blanks associated
with the analysis. Information and data required for the calculations
are acquired from both the GC/MS data system and the injection logbooks.
A1l spectra, chromatograms, standards information, QA/QC results and
injection log pages and other project specific information are per-

manently maintained by job # and client in separate files.

-25-
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7.2

Standard Reference Materials (SRM's)

Standard Reference Materials (SRM's) are used for all applicable analy-
sis. Sources of SRM's include the U.S. Environmental Protection Agency,
commercially available material from EPA and/or laboratory produced solu-
tions. SRM's, when available and appropriate, are processed and analyzed
on a frequency of one (1) per set of samples, regardless of the number of

samples in a set.

7.2.1 Standard Solutions

7.3

Stock and working standard solutions and separate spiking solutions are
prepared from materials supplied by the U.S. EPA repository or purchasgd
from commercially available sources. Standard curves are generated
and/or verified daily for all organic procedures as opposed to simply
verifying "working standard curve®. Standard curves are produced once
per working shift/day and/or are verified by re-analysis of mid-range
standards at least every tenth sample. Standard curves are also reviewed
for consistency to help identify problems that could be associated with

the applicable instruments and/or the standard solutions.

Laboratory Reagent Quality

The qualit} of reagents used in conducting analytical determinations is

continuously monitored by the laboratory staff.

All standards and reagents are prepared with chemicals that meet the
American Chemical Society “Analytical Reagent Grade" standards. Special
reagents are utilized for procedures which require purity beyond reagent

grade. For example, nitric acid which is specially prepared to be low in

-26-
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trace metals is wutilized as a preservation reagent and for metals
-

digestion.

1
A1l reagent solutions are labelled as to their contents, date prepared, -
-

and the analyst's initials. In addition to analyzing method blanks to
[ ol
check for reagent contamination, the reagents are continuously observed -
for signs of degradation, such as precipitation, change in color, or mold -
formation. Unstable reagents, such as various titrants, are standardized -
each day they are used. -
-
7.4 Laboratory Water »-
[
The laboratory water used for making reagents and rinsing of glassware is -
constantly monitored by an in-line meter to meet and exceed the electri- -
cal conductivity requirements of TYPE I water described in the EPA »
Quality Control Handbook, March 1979. -
»
7.5 Solvents -
[ ]
A1l laboratory solvents utilized for sample extractions are pesticide -
grade. Solvents are checked for purity on a continuing basis for com- -
pounds which may interfere with the specific analysis being performed. -
-
7.6 Gases -
'3 03 -
Gases used for chromatographic procedures are high purity or ultra high -
purity and are equipped with in-line scrubbers to remove trace consti- -
tuents. These scrubbers take the form of oxygen traps, molecular sieves, -
and moisture traps. Each is useful for specific applications in gas -
chromatography. Various combinations of the above scrubbers are employed -
. : »m
depending on the particular instrument requirements. -

()

[
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7.7 Laboratory Glassware

Whenever possible, disposable glassware is employed to reduce the possi-

bility of cross-contamination of samples. Glassware used for meta1s ana-

lyses is cleaned according to the following procedure:

l.
2.
3.

Glassware is rinsed with a 1:1 nitric acid-water mixture
Thorough rinsing with tap water
Final rinsing is accomplished with copious quantities of deionized

water

Organic glassware is cleaned according to the following procedure:

l.

o N AW

Rinsed with last solvent used

Rinsed with reagent grade acetone ’
Tap water rinsed

Detergent washed

Tap water rinsed

Nitric acid rinsed (25% v/v)

Deionized water rinsed

Rinsed with reagent grade acetone

Rinsed with pesticide grade hexane

7.8 Specific Quality Control Procedures

The Quality Control Program in effect at Recra is based upon recommen-

dations contained in the EPA Handbook for Analytical Quality Control in

Water and Wastewater Laboratories.

[m
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7.8.1

Dug]icates

A minimum of ten (10) percent of all samples analyzed by the laboratory
are analyzed in duplicate. A duplicate analysis is performed'for every
set regardless of the number of samples in each set. The information
from duplicate analyses is used to indicate the precision or reproduc-
ibility of the sample data generated and is recorded on a precision
quality control chart (Figure 21). The precision chart presented is
typical charts used to monitor laboratory precision and is developed

based upon information presented in Section 6 of the EPA Handbook of

Analytical Quality Control in Water and Wastewater Laboratories, (March

1979), 600/5-79-019. A1l precision charts are approved by the Corporate

Quality Assurance Officer and are reviewed at least semi-annually.

For informational purposes, a detailed description of how the chart was
developed follows. In order for this type of chart to be effective, a
separate precision chart must be developed for various concentration
Tevels. The chart presented in Figure 21 was developed for Total
Chromium determinations in the range of 0-0.5 mg/1. A series of twenty-
five (25) replicate Total Chromium determinations were employed to
develop the chart. The range (R) represents the difference between two

(2) replicate determinations.

The mean R value that was determined utilizing the data set was 0.006

(R =0.006).
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The Upper Control Limit (UCL) was calculated as follows:

UCL = D4R
= 3.27 (0.006)
= 0.0196
Where D4 = Shrewhart factor for ranges based upon duplicate analyses.

R

The mean range of multiple replicate determinations.

The critical R value Rg is the upper control limit rounded off to an

operationally feasible number. Therefore, the R¢ = 0.020.

This Re or critical R value is the maximum allowable difference between
replicate determinations on a single sample in the 0-0.5 mg/1 con-
centration range. The R value is plotted every day analyses are per-
formed and the points are reviewed for trends. If an R value exceeds the
Rc value, the data is invalid and the cause for such performance is

investigated and corrected before analyses are resumed.

7.8.2 Known Constituent Addition (Spikes)

A minimum of ten (10) percent of all samples analyzed by the laboratory
are spiked with known amounts of the compounds being analyzed. The
amount of the compound recovered from the sample compared to the amount
added is éxpressed as percent recovery. The percent recovery of an
analyte is an indication of the accuracy of an analysis. A spiked sample

is determined on all sets of greater than five (5) samples.

Percent recovery is calculated as follows:

% Recovery = Spiked Sample - Background x 100%
nown Value of Spike

-30-
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The standard deviation of the recoveries was calculated utilizing the
formula presented in Section 7.8.4 entitled, “Statistical Reporting".
The upper and lower warning limits are set at plus and minus two (2)
standard deviations. The upper and lower control limits are set at plus

and minus three (3) standard deviations.
The acceptance criteria for this chart as as follows:

The quality assurance value indicates acceptable analysis values when it
falls between the lower warning limit (LWL) and the upper warning limit

(UWL).

If the quality control value falls between the control limit and warning
limit (UCL and UWL or LCL and LWL), the analysis should be scrutinized as

possibly out of control. The sample results are still acceptable at this

point.

1f the quality control value falls outside the control limits (UCL or
LCL), this indicates an out-of-control situation. The analysis must be
stopped until the reason for the probiem has been identified and
resolved. After it has been corrected, the problem must be documented in
the procedure book, with its solution noted. As will be noted in later
sections of this document, all corrective action activities are completed

in concert with the Laboratory Operations Manager and the Corporate

Quality Assurance Officer.

7.8.3 Blanks

An analyst must always be aware of the potential problems associated with

contamination of glassware, reagents, solvents, etc. which are especially
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7.8.

critical during trace level analyses. The method used to monitor
possible contamination problems is the analysis of blanks. There are
generally three (3) types of blanks that are routinely analyzed. The
first is the method blank which consists of analyzing deionized water in
exactly the same fashion as a sample. This type of blank points out
problems, such as contaminated glassware and reagents. A method blank is

performed with each set of analyses in the laboratory regardless of the

number of samples in the set.

A second type of blank is a reagent/solvent blank which is utilized to
check the purity of the new batches or lots of reagents or solvents.

This type of blank is performed as necessary.

A third blank is a field/trip blank. This provides information on
possible contamination of samples in the field during collection or
transport to or while in storage at the laboratory. Trip blanks are

generally used for volatile organics analyses only.

4 Statistical Reporting

When quality control information is generated on a particular sample or

set of samples, this information is reported in the final data report.

This precision is a result of replicate determination and is expressed as
the percent coefficient of variation. The percent coefficient of
variation is determined by the formula:

3 C of V = 1008
X
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Where S is the standard deviation of the replicate determinations and X

is the mean of the obtained values.

The mean (X) and standard deviation (S) are calculated according to the

formulas:
n
) x
Mean: X =
i=1
n
n
Standard Deviation: S j{: (X - 7?2
i=l ,
n-1

where Xj is a result of one (1) analysis (the i th) and N is the total

number of replicate analyses.

The accuracy data is generated from spiking of samples with selected com-
pounds and is expressed as a percent recovery. The percent recovery is
calculated by the formula:

% Recovery = 100 x Observed-Background
Spike

Where observed equals the concentration of the sample after spiking,
background is the concentration before spiking, and spike is the con-

centration of known material added to the sample.

[m
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7.9

Performance and System Audits

By NEIC definition, an audit is a systematic check to determine the
quality of operation of some function or activity. Audits are further

defined as being of two (2) basic types; performance and system audits.

A performance audit is one (1) in which quantitative or qualitative data
are independently obtained for comparison with routinely obtained data
from a measurement system. Performance audits are completed at Recra
Environmental, Inc. via a number of mechanisms including the New York
State Department of Health Laboratory Certification Program as well as
the analysis of EPA check samples and EPA's quality assurance check
sample program. The New York State Department of Health (NYSDOH) sample's
are analyzed for all drinking water parameters on a semi-annual basis.
Recra Environmental, Inc. is currently certified by the New York State
Department of Health for the determination of metals and metalloids in
potable water, the wet chemical examination of potable water, the deter-
mination of herbicides and pesticides in potable water and the deter-
mination of volatile organic -halogens in potable water. In addition, the
commercially available check samples and/or the EPA's check samples are
processed through the laboratory on a frequency of at least monthly per
department. The routine use of all available applicable SRM's also pro-

vides for a more or less continuous performance audit.

Systems audits, as opposed to performance audits, are strictly qualita-
tive and consist of an on-site review of a laboratory's quality assurance
system and physical facilities for calibration and measurement. System
audits are routinely performed (approximately once per year) by the

New York State Department of Conservation (NYSDEC), DOH and EPA as an
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8.0

element of our participation in their certification programs. The New
York State Department of Environmental Conservation has also audited our

facility on numerous occasions relative to our analytical services
contracts and our New York State Superfund contract. The New York State
Department of Environmental Conservation personnel are also anticipated
as being the initiators of additional audits as a part of their manage-
ment of the Superfund program. Additionally, detailed internal audits
are performed on a semi-annual basis by the Corporate Quality Assurance
Officer. On an annual basis, or as required by contracts held by Recra,
system audits of subcontractor laboratories are performed by the Cor-
porate Quality Assurance Officer in order to assure quality data from the
subcontractors whose data is ultimately reported with results obtained by
the Recra laboratories. Health and Safety audits are also performed by
the Corporation's Internal Environmental Health and Safety Officer. A
copy of the Recra Environmental, Inc. audit form is attached as Appendix

Iv.

Internal, as well as subcontractor audit results, are maintained in a
permanent file. The findings of these audits are submitted to the
Laboratory Director or the subcontractor laboratory. Necessary correc-
tive action based upon these audits are responded to in writing and are

also mainta}ned in a permanent file.

SAMPLE TRACKING AND REPORTING

The sample tracking process begins once a sample or set of samples is
received and an analytical service request form (ASRF) is completed by

the Sample Controller.
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Once completed, the original ASRF is transferred to the Sample Controller
and the samples are logged into the sample inventory log. Once complete,
the original ASRF is stapled to any Chain of Custody forms or paperwork
that accompanied the samples. At this point several copies of the origi-

nal ASRF are made and distributed to the following areas as appropriate:

- Laboratory Operations Manager

- Customer Service Representative

- Inorganic Manager

- Organic Manager

- GC/MS Supervisor

- GC Supervisor '
- Metals Supervisor

- Laboratory Director

- Analytical Program Manager

Waste Laboratory Supervisor

Sample Controller

Accounting

Project Manager(s)

Field Services Manager

- Central File

The original ASRF, sign-off form, and accompanying paperwork is placed in
the job folder located in the Laboratory Operations Manager's office.
Regularly scheduled meetings are held between the Laboratory Operation's
Manager, Area Supervisors, Analytical Program Manager, and the Customer
Service Representative. The Laboratory Operations Manager sets priori-

ties and defines completion schedules to the supervisors when conflicts
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occur while the Customer Service Representative provides any input and
special requests from the client. Individual analysts review and initial
the results of their work and submit these to the Department Supervisor/
Manager for review. T'e individual department managers provide raw data
to the Analytical Project Managers for calculation and subsequent review.
The completion dates for tasks are entered into the laboratory computer
on a daily basis. The computer allows the Laboratory Operations Manager
and the Analytical Program Manager to monitor the progress of jobs in

relation to the projected completion date.

As the work progresses in the laboratory, data is reviewed for quality by
the analyst and/or supervisor and entered onto a data sheet. An example

of such a data sheet utilized in the water quality area is presented in

Figure 22.

The data sheet lists the following information:
1. Job #

2. Analysts Initials

3. Parameter Tested

Date Analysis Performed

Sample Data

ah w»n P

Replicate Data/Parameter
7. Spike Data/Parameter

Blank Data/Parameter

9. SRM (Standard Reference Material Date/Parameter)
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Once all the raw data has been generated and approved by the appropriate
Supervisor and Department Manager, the raw data is forwarded to the
Report Writer/Analytical Project Manager. The Report Writer formats all
required data and information into the report format and submits the

report {or a portion of it) for typing.

Where necessary, the typed reports from the individual laboratory depart-
ments are collated into a final report. This collation will also include
any raw data, Chain of Custody documents, field reports, and any appen-
dices. The Analytical Program Managers, in concert with the Department
Managers, are responsible for the final review of all analytical data and
resolution of any and all suspect data with the Laboratory Operations
Manager, the Laboratory Director, and the Corporate Quality Assurance

Officer.

The final, typed report is approved by the Project Manager and submitted
to the lLaboratory Operations Manager and Laboratory Director for final
approval and signature. Accompanying the final report is the job folder
which contains all pertinent information regarding the job; i.e., chain
of custody, raw data, etc. Final approval of the report results in the
Laboratory Director's signature on the cover letter of the report. The
job folder-with all pertinent information, signatures, and a copy of the

final report is filed and maintained in permanent storage.

In order to facilitate communication with clients, the job number of the
report is listed at the lower right hand corner of the cover letter. In
addition, each data sheet has the job number listed in the lower Jeft
hand corner. I[f a client has a question concerning a particular report,

providing the job number allows us to locate the proper report in a

Ls
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matter of minutes.

ANALYTICAL/CLP DOCUMENT CONTROL

Essential to our business and clients is a systematic approach to our
handling of the large amount of data we generate. The term "document
control," as it applies to analytical and CLP data generated by Recra
Environmental, Inc., refers to the system established to allow for rapid
information recovery, access, confidentiality, security, data maintenance

and storage of analytical and CLP data.

A1l analytical/CLP project files are maintained by the Document Control
Clerk (DCC). A1l finalized documents are kept in the analytical/CLP pro-
ject files which are located in locked, fireproof filing cabinets.

Documents contained in the project files include, but are not limited to

the following:

o Finalized analytical and/or CLP report;
o Chain-of-Custody records;
o Analytical Services Request Form (ASRF);

o Copies of associated cover Tletters and memoranda relative to the
specific project and/or job; and

o Copies of any Change Orders or other specific instructions relayed

by the client concerning change of scope.

A1l analytical/CLP project files are legibly identified with the

following information:

-39-

"

E



3/5T4

o Client name;
o Project number; and

o Job number.

Analytical/CLP project files are purged on an annual basis and maintained

in permanent storage by the DCC.

The DCC assures that analytical/CLP filing cabinets are 1locked at all
times. Keys are maintained in a locked key box for which only two (2)
keys exist. One (1) key is kept by the DCC and the other is maintained

by the Manager of New York Testing.

At no time shall unauthorized individuals have access to the
analytical/CLP project files. A1l files will be removed only by the DCC

or an appropriate designate.

Should an employee require access tg an analytical/CLP project file, the

following steps are required:

o Complete a Document Request Form (see Figure 1);

o Indicate the client name, project number (if known) and job number
(if known); |

o Indicate requester's name and approximate amount of time file will
be checked out; and

o Give Document Request Form to OCC for file retrieval.

NOTE:  Once received, the individual checking out the file is respon-

sible for the care and custody of the file until same is
returned to the DCC.

[a
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Specific duties of the DCC include the following:

o Assures that all analytical/CLP project files are correctly labelled
with appropriate information such as client name, project number and
job number.

o Files all analytical/CLP project files alphabetically by client
name. Within the client file, specific projects and jobs are filed
chronologically by date.

0 Responsible for assuring that project files are Tocked at all times.

0o Responsible for signing out files to authorized individuals and
refiling them upon their return,

o Maintains a Document Control Log (Attachment 3) of all outstanding
files indicating the name of the individual signing out the file,
date checked out and anticipated return date. The DCC also assures
that checked out files are returned in a timely fashion by reviewing
the log periodically and contacting individuals to determine the
status of the checked out file.

o Upon removing the requested file, the DCC is responsible for placing
an “out" card (Attachment 4) in the project file indicating that a

file is missing. The DCC also records the file name, requester's

name and date on the "out" card prior to filing.

10.0 LABORATORY SAFETY

AECRA ENVIRONMENTAL, INC.

The Laboratory Safety Program in effect at Recra Environmental, Inc.
laboratories is presented in detail in another document referred to as
the Recra Environmental Health and Safety Manual. This section will
describe the main points of the program; however, the safety manual

should be consulted for those requiring greater detail. The main points
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of the program are as follows:

l.

10.

[a
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Medical Surveillance Program - A1l employees receive a yearly physi-
cal which is quite extensive. Employees in high potential exposure
situations such as the field crew, are examined every six (6)
months. A1l employees are provided a pre-employment and post-
employment medical exam.

Safety meetings are held on a monthly basis. The purpose of these
meetings is to provide safety awareness and training to all
employees on a regular basis.

The laboratory is equipped with a professionally operated burglar
and fire alarm system. .

Fire extinguishers are located throughout the Taboratories and their
proper operation is monitored on a monthly basis.

Eyewashes and overhead safety showers are located in strategic areas
and monitored monthly for proper performance.

Respiratory protection is provided throughout the laboratory.

One (1) self contained breathing unit is available for emergency
rescue situations and its proper operation is monitored on a monthly
basis.

Two (2) first aid kits are provided at strategic locations and
supplies are monitored on a monthly basis.

Spill cleanup kits are available in the event of an emergency spill
in the laboratory. Contents are verified each month.

Chipped or broken glassware is not to be used in the laboratory. A

program of quick repair and/or replacement prevents the use of

unsafe glassware.

-42-



3/5T4

11.

12.

13.

14.

15.
16.

17.

18.

Fume hood performance is monitored on a monthly basis and docu-
mented.

A1l incoming samples are screened for radioactivity upon receipt.

A make-up air system is operational which provides 6,000 ft3 of air
per minute to the building. This provides a theoretical change of
air in the building every ten minutes.

A1l laboratory waste is segregated and placed into special waste
containers in the 1laboratory. Every day these containers are
emptied into the appropriate waste drums for eventual disposal at an
approved treatment/disposal facility.

Safety glasses are mandatory in all laboratories.

Lab coats and disposable gloves are provided for all laboratory per-
sonnel.

Acids and solvents are to be transported only in safety containers
in the laboratory.

A1l compressed gas cylinders must be secured when in use and carts

must be used during transport.

The Recra Environmental Health and Safety Manual should be consulted for

more detailed information (see Appendix V).

11.0 DESCRIPTION OF LABORATORY SPACE ALLOCATED TO CLP ANALYSIS

11.1 Sample Receipt and Storage

The CLP samples are received and logged in, in a 9' X 10' room with a

hood, table, and storage area. It is located on the west side of the

Wales Avenue building. The 4° C cooler is located across the hall, six

(6) feet away.
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11.2 Qrganic Preparation Laboratory #4

The CLP samples are prepared in a 10.5' X 25' lab located on the north

side of the Wales Avenue building.

11.3 GC Laboratory #3

The gas chromatographs dedicated to CLP analysis are located in a 16' X

19° GC lab located near the center of the Wales Avenue building north of

GC/MS Lab #5.

11.4 GC/MS VOA Laboratory #5

The GC/MS's dedicated to VOA CLP analysis are located in the 11' X 31°

GC/MS Lab located near the southeast corner of the Wales Avenue building.

11.5 GC/MS BNA Laboratory

The GC/MS's dedicated to BNA CLP analysis are located in the 35' X 24'

GC/MS Lab located in the rear of the Hazelwood facility.

12.0 LABQRATORY EQUIPMENT LIST

Descriptions of the Laboratory Equipment and Analytical Instrumentation

presently being utilized at Recra Environmental, Inc. Laboratories are

listed in Table 5.
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PREVENTIVE MAINTENANCE OF ANALYTICAL INSTRUMENTS

Preventive maintenance is performed contractually on the following

laboratory equipment:

Mettler Analytical Balances

These balances are under service agreements with the manufacturer to pro-
vide emergency service, preventive maintenance and calibration on an

annual basis.

Hewlett Packard Gas Chromatograph/Mass Spectrometers

These systems are under service agreements with Hewlett Packard
Corporation which covers all repair parts, extended parts, labor and tra:
vel, and two (2) annual preventive maintenance service visits. These
visits involve cleaning, adjusting, inspecting, and testing procedures
designed to reduce product failure and/or extend useful product lTife.
Between visits, routine operator maintenance and cleaning is performed

according to manufacturer's specifications.

Finnigan Gas Chromatograph/Mass Spectrometers

These systems are under a service agreement with Finnigan Corporation
which covers all repair parts, extended parts, labor and travel, and
three (3) preventive maintenance service visits per year. These visits
involve cleaning, adjusting, inspecting, and testing procedures designed
to reduce product failure and/or extend useful product life. Between
visits, routine operator maintenance and cleaning is performed according

to manufacturer's specifications.
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14.0

14.1

Perkin-Elmer Atomic Absorption Spectrophotometers

The twelve (12) month emergency maintenance plan with Perkin-Elmer
covering this system includes replacement parts required during emergency
maintenance and all emergency maintenance visits. Routine operator main-
tenance and cleaning is performed by an experienced analyst or chemist

according to manufacturer's specifications.

Hewlett Packard Gas Chromatographs

The twelve (12) month emergency maintenance pian with Hewlett Packard
covering these systems includes replacement parts required during
emergency maintenance and all emergency maintenance visits. Routine
operator maintenance and cleaning is performed by an experienced ana1y§t

or chemist according to manufacturer's specifications.

QA/QC DATA REVIEW

Initial Review (analyst, sdgervisor)

As has been previously described, the initial review of sample and QA/QC

data is performed by the analysts and their immediate supervisor.

This initial review process begins with the standards; their response
factors (either absorbance or area units), retention times (for GC,
GC/MS), curve linearity, and both short and long-term consistency of the
response factors. These considerations allow for the assessment of
instrumental conditions as well as the integrity of the actual stock
and/or working standard solutions. For the GC and/or GC/MS data, the
next step in the assessment process is to review the retention time match

between standard and sample chromatographs as well as the comparability

of sample and standard/library mass spectra for GC/MS data. This step of

RECRA ENVIRONMENTAL, INC.
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the process can also employ the review of peak geometry and peak
integration techniques. Finally, within this initial review, the analyst
will determine whether or not possible sample and/or background inter-
ference as a function of method, field and/or solvent blanks, exists
within the analyses reported. Apparent deviations from established
controls and/or warning limits are at least initially defined during this

review phase.

14.2 Secondary Review (Department Manager, Analytical Project Manager)

The Department Manager and Analytical Project Manager further review the
data relative to the above variables as required and continue the
assessment process by reviewing the calculated values, duplicate results
(relative to 3 C of V and the established control charts), percent rela-
tive and/or absolute recoveries (based upon established limits and
control charts), SRM results when available relative to the actual reco-
vered concentrations and the established control charts. It is during
this process that a final assessment of completeness is also made.
Completeness, by definition, is a measure of the amount of valid data
obtained from a measurement system compared to the amount that would be
expected to be obtained under correct normal conditions. As an example,
the determination of volatile priority pollutants involves the addition
of three (3) surrogate compounds to every sample undergoing analysis.
The analysis would be considered valid in the completeness category if

two (2) of the three (3) surrogates met the acceptance criteria.

[t
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14.3

The Department Manager and Analytical Project Manager then decide as to
the overall quality of the data. If necessary, because of the circum-
stances surrounding the particular analysis of a given sample or set of
samples, the Laboratory Operations Manager, Laboratory Director, and
Corporate Quality Assurance Officer will also participate in this deci-
sion process.

Final QA/QC Review and Evaluation/Decision Process (Laboratory Director,

Laboratory Operations Manager and/or the Corporate Quality Assurance
Officer)

The final step of evaluation and review includes examination of all QA/QC
data and associated analytical results by the Laboratory Operations
Manager and the Laboratory Director. The Corporate Quality Assurance
Officer is also included in the review process, when necessary, to
resolve QA/QC questions and issues. Routine QA/QC performance is eval-
uated by review of QA/QC exception reports as described in Section 13.5

of this document.

Assuming that the completeness test, where appropriate, is successful,
a number of data quality scenarios can present themselves. These sce-
narios and Recra's decision processes relative to these situations are

outlined below.

a.) If precision, accuracy and SRM (if available) data are all within the
established warning limits; proceed with final issuance of data

report including all QA/QC results.
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b.)

c.) If precision, accuracy and/or SRM (if available) are out of control,

{a

RECRA ENVIRONMENTAL, INC.

If precision, accuracy and SRM (if available) are within control

limits but one (1) or all of tnhese parameters exceed the warning

Timits,

the source(s) of bias/error needs to be evaluated, but

proceed with final issuance of data report including all QA/QC

results, and the results of the evaluation of bias/error as part of

the report.

Source of error/bias may be found in the following:

0

0

calculation errors

transcription errors

sample matrix (i.e., high suspended solids in water sample;
0ily sediment, etc.)
sample homogenity
level of contaminant measured (validity of the precision
measurement is a factor of concentration)

analyst error (warning/control limits exceeded for one (1)
analyst more frequently than another)

appropriateness of method(s) based upon sample type

(wastewater as opposed to drinking water)

one (1) of the following approaches to the problem will be used:
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1.)

2.)

3.)

4.)

La
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SRM out-of-control whether or not precision or accuracy are
controlled; method based errors are suggested and all data is
suspect. If SRM is verified as out of control (i.e.; standards
are checked, etc.), all samples should be re-analyzed or data
reported as out of control if no additional sample is available

or cannot be obtained.

SRM (if available) is in control but absolute recovery is out
of control; method based error is suspected. If standards and
spiking solutions are verified to be accurate as independent
solutions, all data is suspect until reprocessing and re-
analysis of absolute recovery sample is completed to prove on1¥
random error. If systematic error (constant out of control
absolute recovery) is found, all samples require re-analysis

after corrective action has been taken.

SRM (if available), absolute recovery and precision are in
control but relative recovery is out of control; matrix problem
likely. Proceed to issue data report with appropriate qualifi-

cations as to possible matrix effects.

SRM (if available), absolute recovery and relative recovery are
in control but precision is out of control; matrix problem
1ikely in the form of sample heterogenity. If sample appears
homogeneous, re-analyze; if data is still out of control, issue
data report with qualifications. [f, on the other hand, data
are in control, analyst error is suspected and all data in this

sample set must be re-analyzed.
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5.) SRM and absolute recovery are under control but both relative
recovery and precision are out of control; matrix effects,
sample homogenity problems and/or analyst error are suspected.
[f after re-analysis of a well-mixed homogeneous sample by dif-
ferent analyst(s) is still out of control, issue the data
report and state data is out of control based upon sample
matrix effects. If after re-analysis relative recovery is with-
in control limits but precision is still uncontrolled, issue
the data report and advise of potential errors relative to
heterogenity of sample. If, in the last possible case, re-
analysis indicates adequate precision but uncontrolled relative
recovery, issue the final data report and again advise &f

possible sample matrix effects on this data.

Corrective Action

If a particular analysis is deemed "out of control" corrective action

must be taken to insure continued data quality.

Precision limits are defined by a percent coefficient of variation which,
when exceeded, indicates unacceptable analytical performance. Accuracy
1imits are expressed in percent recovery of spiked material. A recovery

below or above the set criteria indicates a need for corrective action.

The following presents a number of corrective actions which may

be employed, depending upon the particular situations.
a.) Calculations are rechecked.

b.) Sample handling; i.e., digestion, concentration, and/or extraction

-51-

RECRA ENVIRONMENTAL, INC.



3/5T4

f.)

logs are checked for discrepancies in sample handling.

Analyte concentration is reviewed to determine if it has severely

influenced the reliability of the precision or recovery calculations.

Instrument and method peformance is verified by inspecting data on

standard reference materials processed in the same data set.

Quality control data on the other samples in the data set, including
surrogate recovery, internal standards, etc., are reviewed to deter-

mine if the problem is method related or sample related.

If original sample 1is available, the sample is assessed for

homogenity.

If sample is unavailable and no explanation for poor quality control
results can be determined, the client is notified and additional
sample is obtained. If additional sample 1is unavailable, the

results are issued with a qualification as to their accuracy.

The coordinator of each analytical section is responsible for initiating

corrective action when necessary. The Laboratory Operation's Manager,

Ms.

0.J. Travis, is responsible for approving the appropriate corrective

action.

14.5 Quality Assurance Reports

Qual

peri

ity assurance reports are a mechanism whereby management receives

odic information on the performance of the laboratory and subsequent

data quality.

[c
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The internal program consists of Taboratory supervisors and coordinators
reporting on the QA/QC performance to the Laboratory QA/QC Manager on a
per sampling event basis. The Laboratory Operations Manager, in turn,

reports to the Laboratory Director/QC Officer on the same frequency.

Information which is contained in the Quality Assurance reports consists

of the following:

o assessment of measurement data accuracy, precision and

completeness;
0 results of the performance and systems audits; and

o report of significant QA problems and recommended/implemented

solutions.

[s
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TABLE 1

PRESERVATION TECHNIQUES EMPLOYED AT
RECRA ENVIRONMENTAL LABORATORIES

(Taken from
EPA-600/4-79-020 Revised March 1983)

RECOMMENDATION FOR SAMPLING AND PRESERVATION
OF SAMPLES ACCORDING TO MEASUREMENTY

Yol
Req. Holding
Measurement (ml) Continer? Preservarive* Time®
{00 Physical Properties
Color $0 P.G Cool, 4'C 48 Hrs.
Conductance 100 PG Cool, 4°C 28 Days.
Hardness 100 P.G H_NO: to pH<2 6 Mos.
Odor 200 G only Cool, #C 24 Hrs
pH 25 P.G None Req. . Analvie
Immediatelv

Residue

Futerable 100 PG Cool, 6C 7 Days

Noa- ' ‘ '

Filterable 100 PG Cool, 4°C 7 Days

Total 100 PG Cool, 4'C 7 Days

Volatile 100 | X« Cool, 4C 7 Days
Setticable Martter 1000 | Ko Cool. ¢°C 48 Hrs.
Temperature 1000 PG Nooe Req. Analyze

Immediacely
Turbidity 100 PG Cool, 4°C 48 Hrs.
200 Meuls
Dissolved 200 PG Filter on site 6 Mos.
HNO; o pH <2
Suspended 200 Filter oa site 6 Mos.™
" 6§ Mos.

m Total 100 P.G HNO; to pH<2
{ !
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TABLE 1 (Cont'd.)

- Vol
Req.
Measurement (ml) Container? Preservative™*
Chromium** 200 P.G Cool. ¢°C
Mercury
Dissoived 100 P.G Filter
HNO, to pH <2
Total 100 P.G HNO, to pH <2
Q Inorganics, Non-Metallics '
Acidity 100 PG Cool. 4*C
Alkalinicy 10 PG Cool, 4°C
Bromide 100 PG NoneReq.
Chloride S0 P.G None Reg.
Chlorine 200 P.G None Req.
Cyanides $00 P.G Cool. 4'C
NaOH to pH >12
0.6g ascorbic acid*
Fluoride 300 PG Noae Req.
lodide 100 PG " Cool, 4C
Nitrogen
Ammonia 400 PG Cool.4°C
H,;S0, to pH<2
Kjeldahl, Toal S00 | K¢ Cool, 4C
H)SOQ to pl'1<2
Nitrats plus Nitrite 10 PG Cool, 4°C
H,;80, to pH <2
Nitrate® 100 P.G Cool, C
Nitrite S0 PG Cool, 4C

La
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Holding -
Time®
24 Hn. b
28 Days
-
28 Days B
-
14 Davs -
14 Davs i
28 Days -
28 Days
Analvze o
Immediately -
14 Davy’
[ 1
28 Days -
24 Hrs. i
-
28 Davs b
-
28 Days -
28 Days -
48 Hrs. -
48 Hrs. =
[_J
| 2
%

LI |




Measurement

Dissolved Oxygen

Probe
Winkler

Phosphorus
Ortho-
phosphate,
Dissolved

Hydrolyzable

Total

Total,
Dissalved

Silica
Suifate

Sulfide

Sulfite

400 Omics
BOD
CcoD

Oil & Greass
Organic carbon

Pheaclics

La
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TABLE 1 (Cont'd.)

Vol

Req.

(ml) Container® Preservative™*

300 G bottle and top None Req.
300 G botde and top Fix on site

and store
in dark
50 P.G Filter on site
’ Cool, 4'C
s0 P.G Cool, 4°C
H,;SO, to0 pH <2
s0 P.G Cool, ¢'C
Htsoc 7] pﬂ<1
30 P.G " Filter ou site
Coal, 4°C
H,S0, w0 pH <2
0 P only Cool, 4'C -
50 P.G Cool, 4°C
$00 PG Cool, 4°C
add 2 mi zinc
acetace plus NaOH
to pH >9
50 PG None Req.
1000 PG Cool, ¢'C
0 P.C Cool, °C
H,S0, to pH <2
1000 G oaly Coal, ¢C
' H,SO, to pH <2
28 PG Cool, 4C '
‘H,SO. or HCl to pH <2
$00 G only Cool, 4°C

Holding
Time$

Analyzé
Immediacely
§ Hours

48 Hrs.
28 Days
28 Days
24 Hrs

28 Days

28 Days
7 Days

Analyze
Immediately

48 Hn.
28 Davs

28 Davs
28 Davs

28 Days



TABLE 1 (Cont'd.)

" Vol
Req. Holding
Measurerrent {ml) Container?~ Preservative®* Time®
MBAS 250 P.G Cool, 4°C 48 Hrs.
NTA ~ S0 P.G Cool, ¢'C 24 Hrs

6.

R

More specific instructions for preservation and sampling are found with each procedure as
detailed in this manual. A general discussion on sampling water and industrial wastewater may
be found in ASTM, Part 31, p. 72-82 (1976) Method D-3370.

Plastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap (no liner) is
preferred.

Sample preservation should be performed immediately upon sample collection. For
composite samples each aliquot should be preserved at the time of collection. When use of
an automated sampler makes it impossible to preserve each aliquot, then samples may be
preserved by mainaining at 4°C until compositing and sample spliting is completed.

When any sample is to be shipped by common carrier or sent through the United Staces
Mails. it must comply with the Department of Transportation Hazardous Materials
Regulations (49 CFR Pare 172). The person offering such material for transportation is
responsible for ensuring such compliance. For the preservation requirements of Table |,
the Office of Hazardous Materials, Materials Transportation Bureau. Department of
Transportation has determined thatthe Hazardous Materials Regulations do notapply t0
the following materials: Hydrochloric acid (HC)) in water solutions at concentrations of
0.04% by weight or less (pH about 1.96 or greater); Nitricacid (HNOj) in water solutions at
concentrations of 0.15% by weight or less (pH about 1.62 or greater); Sulfuricacid( HaS04)
in water solutions at concentrations of 0.35% by weight or less (pH about 1.15 or greater);
Sodium hydroxide (NaOH) in water solutions at concentrations of 0.080% by weight or
less (pH about 12.30 or less).

Samples should be analyzed as soon as possible after collection. The times listed are tpe
maximum tmes that samples may be held before analysis and still considered valid.
Samples may be held for longer periods only il the permittee, or monitoring laboratory,
has daca on file to show that the specific types ol sample under study are staable for the
longer time, and has received a variance {rom the Regional Administrator. Some gamples
may not be stable for the maximum time period given in the wable. A permitee, or
monitoring laboratory, is obligated to hold the sample for a shorter time if knowledge
exists to show this is necegsary to mainwin sample swability.

Should only be used in the presence of residual chlorine.

AECAA ENVIRONMENTAL, INC.
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TABLE 1 (Cont'd.)

7. Maximum holding time is 24 hours when sulfide is present. Optionally, ail samples may
be tested with lead acetate paper before the pH adjustmentin order to determine if sulfide
is present. [[-seifide is present, it can be removed by the addition of cadmium nitrate
powder until a negative spot test is obtained. The sample is filtered and then NaOH is

added to pH 12.

8. Samples should be filtered immediately on-site before adding preservative for dissolved

metals.

9. Forsamples{rom non-chlorinated drinking water supplies cone. HaSO4should be added
to lower sample pH to less than 2. The sample should be analyzed before 14 days.

. 14 daye.

Tatte IC—Orgarec Tosmn. ¢ ‘
13, 1030, 22. 24-20, M-37, 39-43 4547 | G. TeMon Cool. 4°C. 0.000% N $Oy.*
5S4, 08 08. 00, 52-04. 07. Purgaatie Halo- ey !
carvona. SOPRIM. E
€, 7, 90. Argeatie grometic NOCrSONS .......| ...... - J—— «:c::‘cc 0.008% NaydO:?
° pH2.
3, 4, Acrolem ond ecrYIONIES..................concncecccnn] . a0 Coot, ¢'C. 0.008% Na$.O\¢:
Adust pH 1 -4 ‘0.
23 3. 44, 49, 53, 67, 70, 71, 83, 06, 80 | Q Tefion Cont, 4°C, 0.008% NaySO\® ...
Prence '*. ined cap.
7.3 QOrENEB " ...t csesssisasd ares = )
14, 17, 8. 50-52. Phihgiste oors ' ...................| ... ] Cont, ¢°C
72-74. NIBOBRITWNER' 11 ............crenennsncnesnmeree] cere o0 Cool, ¢C. stre n aan
0.008% MaylyOy*.
76-42. PCBe ' sorylonivle _ ] Coot, ¢°C
54, 58, ¢5. 0. NYorOMatics and sophorone .| ... 8 ............. Coot, 4°C, 0.008% NSOy
0 N e
1,25 812 32.23. 5.9, 6. 0. 4. 00 | ... (-~ JO S ¥ ]
POyruciBN FOMEC NyArocaeore. .
18, 14, 21, 31, 7S Maetwre "' - Cool, 4°C, 0.000% NaySO::.....
23. 35-37, 00-42, 9%. Chisrvang hyoecer- | ... ... . Cont, 4°C
dore i8,
7. TOOD M e dsssssssed] sere 0 Coat, 4°C. 0.008% NaxSO:"......

e

La.

RECRA ENVIRONMENTAL, INC.

Oa.
Oa.

7 days uwW exwacIOn,
40 days ahwr
CEVRCION.

7 days wwl exvecson

7 days Ul EXVECION

g 9% 8 8% 835
i



TABLE 2

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON AQUEQUS SAMPLES AT

RECRA ENVIRONMENTAL LABORATORIES

WATER QUALITY GROUP =

COMMENTS AND/OR
DEVIATIONS

REFERENCE RECRA
PARAMETER/COMPOUND CLASS METHOD # REFERENCE METHOD
Acidity 305.1 1 100
Alkalinity 310.1 1 101
Color 110.2 1 102
Specific Conductance 120.1 1 103
Total Hardness 130.2- 1 104
Odor , 140.1 ) 1 105
pH 150.1 1 106
Total Residue (103°C) 160.3 1 107
Filterable Residue (180°C) 160.1 1 108
Non-Filterable Residue
(103°c) 160.2 1 109
Volatile Residue (550°C) 160.4 1 110
Settleable Solids 160.5 1 ‘111
Turbidity 180.1 1 112
Ghloride 325.3 1 113
Total Cyanide . 335.2 1 114
Amenable Cyanide 335.1 1 115
Fluoride 340.2 1 116
Ammonia 350.3 1 117
Total Kjeldahl Nitrogen 351.4 1 118
Nitrate 352.1 1 119
Nitrite 354.1 1 120
Total Phosphorous 365.2 1 121
Organic Phosphorous 365.2 1 122
Sulfate - 375.4 1 123
Sulfite 377.1 1 124
Sulfide 376.1 1 125
Biochemical Oxygen
Demand (Carbonacous) 405.1 1 126
Chemical Oxygen Demand 410.1, .2 or .3 1 127
0il and Grease 413.1 % 1 128
Total Organic Carbon -
Direct 415.1 - 1 129
Total Organic Carbon -
Difference ' 415.1 l 130
Total Recoverable Phenolics 420.1 1 131
lene Blue Active
[ A ces 425.1 : 1 132

RECRA ENVIRONMENTAL, INC.

Endpoint pH 4.5
Samples adjusted
to 25°C

Combination
reference
electrode
employed

No distillation
No distillation

Nitrification
inhibitor added
Depends on level

Acidified and
purged



TABLE 2

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON AQUEQUS SAMPLES AT
RECRA ENVIRONMENTAL LABORATORIES

METALS GROUP

REFERENCE RECRA COMMENTS AND/OR

PARAMETER® METHOD ¢ REFERENCE METHOD ¢ DEVIATIONS
Aluainum 202.1 l 200 ‘-
Ancisony 204.2 l 201 -
Arsenic 206.2 l 202 -
Barius 208.1 l 201 -
Beryllium 210.1 l 204 -
Soroa - See Method 2093 -
Cadmive 213.1 1 206 -
Calcius 215.1 l 207 -
T-Chromiua 218.1 l 208 -
Chromium (+6) 218.5 l 209 Deterained by flame
Cobalt 219.1 l 210 -
Copper 220.1 l 21l -
Izon 236.1 1 212 -
Lead 239.2 l 213 -
Magaesiua 242.1 1 214 -
Manganese 263.1 1 21§ -
Mercucry 265.1 l 216 -
Molybdeaua 266.1 l L7 -
Nickel 269.2 l 218 -
Potassiua 258.1 l 219 -
Selenium 270.2 l 220 -
Silver 272.1 1 221 -
Sodium 273.1 1 222 -
Scroatium - See Method 223 -
Thalliva . 279.2 1 226 -
Tia 2.1 . ‘ l 225 -
Titaniua 283.1 1 226 -
Vanadium 286.1 l 27 -
Ziae 209.1 1 228 -
Zirconium - See Mathod 229 -
Digestion 200.4.1.3 1 2000 -

*1¢ cocal metals are required, digestion is performed accordiag to Section
200, part 4.1.3 of EPA ssaual Chesical Analysis of Water and Wasctes except
that Zrleamsyer flasks are used in place of Griffin beakers. 1f soluble
metals are requasted, the sample is filtered through a 0.45 um filter prior
to acidification and analysis.

{c
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TABLE 2
COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON AQUEOUS SAMPLES AT
RECRA ENVIRONMENTAL LABORATORIES -
CHROMATOGRAPHY GROUP
-y
REFERENCE RECRA
PARAMETER/COMPOUND CLASS METHOD # REFERENCE METHOD # COMMENTS AND/OR DEVIATIONS>
Purgeable Halocarbouns 601 2 300 Coulson's detector employec
Purgeable Aromatics 602 2 301 Flame ionization detectog
employed
Acrolein & Acrylontrile 603 2 302 - "
Phenols 604 2 303 -
Phthalates 606 2 304 - -
Pesticides and PCB's 608 2 305 - -
Polynuclear Aromatic
Hydrocarbons 610 2 306 UV=-detector employed -
Chlorinated Hydrocarbons 612 2 307 -
Halogenated Organic Electroa capture detectdt
Scan - ECD - See Method 308 ' employed
Halogenated Organic l
Scan - Coulson's - See Method 309 Coulson's detector emploge:
Volatile Halogenated
Organic Scan - See Method 310 Coulson's detector emplamme
Volatile Organic Scan - Flame ionization detectc
FID - See Method 311 employed =
Qrganic Scan - FID - See Method 312 Flame ionization detector
euployed
Herbicides - GC - 3-See Method 313 -
Herbicides - LC - See Method 314 -
Trihalomethanes 501.1 - 315 Coulson's detector emplome

*Unless specifically requested, all analyses are performed utilizing single chromatographic -
column techniques. o

R :
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TABLE 2

COMMON ANALYTICAL METHODOLOGIES EIMPLOYED OM AQUEOUS SAMP'ES AT

PARAMETER/COMPOUND CLASS

Purgeables
AP/BN Zxtractables

Broad Spectruam Scan

2,3,7.8- TCOD

La
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RECRA ENVIRONMENTAL LABORATORILS

GAS CHROMATOGRAPHY/MASS SPECTROMETRY GROUP

REFIRENCE RECRA
METHOD ¢ REFERENCE METHOD ¢ COMMENTS AND/OR DEVIATIINS
626 2 400 -
625 2 401 Capillary column employed
(DB=$ fused silica)
- - 402 Uakaowa peaks asze library
searched
613 2 403



TABLE 3

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON SOLID SAMPLES AT

RECRA ENVIRONMENTAL LABORATORIES

WATER QUALITY GROUP

REFERENCE RECRA COMMENTS AND/OR
PARAMETER/COMPOUND CLASS METHOD # REFERENCE METHOD # DEVIATIONS
pH 9040 4 S-106 -
Dry Weight (103°C) HAN-3.1.2 S s-107 -
Total Cysnide SCN-1 to SCN-3 5 s-114 -
Amaonia 324;. 350.3 6, 1 s-117 -
Total Kjeldahl Nitrogen 351.4 "1 s-118 0.5 grams of
sample used
Nitrate - See Method 8-119 -
Total Phosphorus 365.2 1 s-121 1.0 grams of
sample used
Sulfide 376.1 See Method s-125 Leaching (S-132)
Procedure used
Chemical Oxygen Demand 410.1, 2, 3 1 §-127 1.0 grams of
sample used
0il and Grease #739 : 6 s-128 -
Total Organic Carbon - Leaching (S-132)
Direct 415.1 1 s-129 Procedure used
Total Recoverable
Phenolics SPE-1 to SPH-3 5 s-131 -
Leaching Procedure prior
to method S-125 & S-129 - - See Method $-132° -

L
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TABLE 3

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON SOLID SAMPLES AT

PARAMETER

- Aluminum

Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
T-Chromium
Chromium (+6)
Cobalt
Copper
lron

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Stroantium
Thallium
Tin
Titanium
Vanadium
Zine
Zirconium
Digestion

RECRA ENVIRONMENTAL LABORATORIES

METALS GROUP

REFERENCE RECRA

METHOD # REFERENCE METHOD 4 COMMENTS AND/OR DEVIATIONSA
202.1 1 $-200 -
7041 4 $-201 -
7060 4 $-202 -
7080 4 §-203 -
210.1 1 §-204 -
- See Method $-205 -
7130 4 $-206 -
215.1 1 $-207 -
7190 4 $-208 -
7191 4 §-209 Digestion 3060 employed
219.1 1 s-210 -
220.1 1 s-211 -
236.1 1 §-212 -
7421 4 §-213 -
242.1 1 s-214 -
243,1 1 s$-215 -
245.5 1 S$-216 -
246.1 1 §$-217 -
7521 4 $-218 -
258.1 1 §-219 -
7740 4 §-220 -
7760 4 s-221 -
273.1 1 §-222 -
- See Method $-=223 -
279.2 ) S-224 -
282. 1 1 3‘225 -
286.1 1 8-227 -
289.1 1 $-228 -
- See Method $-229 -
3050 4 $-200D -

A Digestion #3050 from reference 4 is employed for all metals except where
indicated otherwise. Solid samples are not dried at 60°C but rather digested as

received.

[c
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TABLE 3

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON SOLID SAMPLES AT

RECRA ENVIRONMENTAL LABORATORIES

CHROMATOGRAPHY GROUP

REFERENCE RECRA
PARAMETER/COMPOUND CLASS METHOD # REFERENCE METHOD COMMENTS AND/OR DEVIATION™
Purgeable Halocarbons 8010 4 §-300 Coulson's detector employza
Non-Halogenated Volatile -
Organics 8015 4 s-314 Coulson's detector employ |
Non-Halogenated Aromatics 8020 4 s-301 Flame ionization detector™
employed
Acrolein & Acrylontrile 8030 4 §-302 - -
Phenols 8040 4 §-303 - "
Phthalates 8060 4 $-304 -
Pesticides and PCB's 8080 4 $-305 - -
Polynuclear Aromatic
Hydrocarbons 8100 4 $-306 UV-detector employed -
Chlorinated Hydrocarbons 8120 4 $-307 -
Halogenated Organic Electron capture detector
Scan - ECD - See Method s-308 employed -
Halogenated Organic
Scan - Coulson's - See Method $-309 Coulson's detector employm
Volatile Halogenated
Organic Scan - See Method s-310 Coulson's detector employed
Volatile Organic Scan - Flame ionization detectogp
FID - See Method s-311 employed
Organic Scan - FID - See ‘Method $-312 Flame ionization detectorw
employed
Herbicides - GC 8150 4 §-313 - -
Nonhalogenated Volatile N
Organics 8015 4 s-314 - h
Sediment Extraction - -
Olin Project - See Method $-315 Extraction procedure only

*Unless specifically requested, all analysis

column techniques.

[a
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TABLE )

COMMON ANALYTICAL METHODOLOGIES DMPLOYED ON SOLID SAMPLES AT

PAZAME TER/COMPOUND CLASS

Puczeables

AP/B¥ Extractables

Broad Spectrua $can

PCOD's & PCOF's

La
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RECRA ENVIROMMENTAL LABORATORIES

GAS CHROMATOGRAPEY/MASS SPECTROMETRY GROUP

REFEREINCE

METEOD ¢

PPS-10/83
5030

8270

8280

REFLAENCE

See Mathod-?
&

See Method~?

See Method

4

RECRA COMMENTS AND/OR
METHOD ¢ DEVIATIONS

$-400 Low Level-direct purge

$=400A High Level-sechanol

. extraction
S~-401 Capillary colum
employed
$-402 -
S-403
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TABLE 4
RECRA ENVIRONMENTAL, INC.
LABORATORY EQUIPMENT LIST

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Gas Chromatograph/Mass Spectrometer (GC/MS) Flgphgan qodel 5100 sSP
nits

Super INCOS data system 5.6 (Assigned to CLP)

Computer controlled gas chromatograph

Heated electron ionization source (SP)

Capillary/packed column injector

Archival data storage

Subambient GC oven temperature control

Nine track magnetic tape drive

High speed printer

NBS/EPA Mass Spectral Library (42,000 compounds)

OCO0OO0OO0O0O0O0OO0OOo0

Gas Chromatograph/Mass Spectrometer (GC/MS) Finnigan Model 3200

Super INCOS data system

Electron ionization source

Capillary/packed column injector

Purge and trap sampler

Archival data storage

Nine track magnetic tape storage

High speed printer

NBS/EPA Mass Spectral Library (42,000 compounds)

OO0 O0O0O0O0Oo

Gas Chromatograph/Mass Spectrometer (GC/MS) Finnigan Model
INCOS 50
Super INCOS data system (3 Units)
Computer controlled gas chromatograph (Assigned to CLP)
Heated electron ionization source

Capillary/packed column injector

Archival data storage

Subambient GC oven temperature control

Purge and trap sampler (2 units)

Nine track magnetic tape drive

High speed printer

NIH/EPA Mass Spectral Library (42,000 compounds)

OO0 000000 OO0

G
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TABLE 4
(continued)
ITEM/DESCRIPTION MANUFACTURER /MODEL NUMBER
Gas Chromatograph/Mass Spectrometer (GC/MS) Hewlett Packard Model 59938

(Assigned to CLP)
o Computerized data systems

o Computer controlled gas chromatograph

o0 Electron ionization source

Capillary/packed column injector

0 Purge and trap sampler

0 Archival data storage

0o Subambient GC oven temperature control

o Nine track magnetic tape drive
0
0

(o]

High speed printer
NIH/EPA MSDC Mass Spectral Library (31,000 compounds)

Gas Chromatograph/Mass Spectrometer (GC/MS) Hewlett Packard Model 5993C
(Assigned to CLP)

Computerized data system

Computer controlled gas chromatograph

Electron ionization source

Capillary/packed column injector

Subambient GC oven temperature control

0 Purge and trap sampler

0 Archival data storage (nine track tape)

o NIH/EPA MSDC Mass Spectral Library (31,000 compounds)

O OO0 0o

High Performance Liquid Chromatograph (HPLC) Waters Model O 440/6000A

0 HPLC with ultraviolet detector at 254

and 280 nonometers
o Gradient programing
0 Micro processor data system

Gas Chromatograph- (GC) Hewlett Packard Model 5840A

o Capillary/packed column injector

o Automatic liquid sampler

0 Electron capture (ECD) detector

o Flame ionization (FID) detector
computer integration of peaks

LA
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TABLE 4
(continued)

ITEM/DESCRIPTION

Gas Chromatograph (GC)

Capillary/packed column injector
Dual column capabilities

Dual column automatic liquid sampler
Electron capture (ECD) detector
Fiame ionization (FID) detector
Computer integration of peaks

Basic programing capability

O O oo

O O o

Gas Chromatograph (GC)

o

Capillary/packed column injector
Dual column capabilities

Dual column automatic liquid sampler
Electron capture (ECD) detector
Flame ionization (FID) detector
Computer integration of peaks

Basic programing capability

0O 0O 00O0O0

Gas Chromatograph (GC)

Capillary/packed column injector
Dual column capabilities

Dual column automatic liquid sampler
Electron capture (ECD) detector
Flame ionization (FID) detector
Computer integration of peaks

Basic programing capability

O O0OO0OO0OO0OO0Oo

Gas Chromatograph (GC)

o Packed column injector

o Electron capture detector

0 Automatic integration of peaks
0 Automatic liquid sampler

Gas Chromatograph (GC)

0 Packed column injector

0 Automatic liquid samples

0 Dual electron capture detectors
0 Automatic integration of peaks

[6
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MANUFACTURER /MODEL NUMBER

Hewlett Packard Model 5880#1
(Assigned to CLP)

Hewlett Packard Mode! 5880#2
(Assigned to CLP)

Hewlett Packard Model 5880

Hewlett Packard Model 5890

Hewlet Packard Model 5890
(Assigned to CLP)
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TABLE 4
{continued)

[TEM/DESCRIPTION

Chromatography Data Management System

o Automatic integration of peaks

0 Autoquantitation

0 Interfaces with Finnegan Formsmaster
software

0 Production of diskette deliverables and
EPA format hard copy

Gas Chromatograph (GC)

0 Packed column injector

0 Electron capture detector

0 Automatic integration of peaks
o Volatile headspace autosampler

Gas Chromatograph (GC)

0 Packed column injector
0 Electron capture detector
o Automatic integration of peaks

Gas Chromatograph (GC)

0 Packed column injector

0 Hall's detector

o Photoionization (PID) detector

o Flame ionization (FID) detector
o Automatic purge and trap sampler
o 10 Units ALS autosampler

Gas Chromatograph (GC)

o Packed column injector

o Electron capture detector (ECD)
o Flame ionization detector (FID)
o Automatic liquid sampler

AECARA ENVIRONMENTAL. INC.

MANUFACTURER /MODEL NUMBER

Perkin Elmer/Nelson Turbo-
chrome (Assigned to CLP)

Hewlett Packard Model 5790

Hewlett Packard Model 5790

Perkin-Elmer Model 2000

Perkin-Elmer Model 2000
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TABLE 4 s
{continued)

ITEM/DESCRIPTION MANUFACTURER /MODEL NUMBER

Gas Chromatograph (GC) Perkin-Elmer Model Sigma 1

Packed column injector

Electron capture detector (ECD) .
Flame ionization detector (FID)

Nitrogen-phosphorous detector (NPD)

O O0O0O0

o Computer integration of peaks
o Data console -
0 Basic programing capability
0 Automatic purge and trap sampler
L
Gas Chromatograph (GC) Perkin-Elmer Model Sigma 3
0 Packed column injector -
o Coulson's electrolytic conductivity detector .
o Computer integration of peaks
0 Automatic purge and trap sampler w
Gas Chromatograph (GC) Gow-Mac Model 550 -
0 Packed column injector
0 Thermal conductivity detector (TCD)
Atomic Absorption Spectrophotometer (AA) Perkin-Elmer Model 5000
{2 units) -
o Six lamp turret for automatic
determination of six elements per sample
o Graphite furnace (2) Perkin-Elmer Model-HGA-500 -
o Automatic sampler for graphite furnace (2) Perkin-Elmer Model-AS-40
o Automatic sampler for flame analyses Perkin-Elmer Model-AS-50 i
o Deuterium and tungsten background correction
o Electrodeless discharge lamps (EDL) power supply -
0 Printer -
0 Gas control box
e
Atomic Absorption Spectrophotometer (AA) Perkin-Elmer Model 603 -
o Deuterium background correction i
0 Graphite furnace s
o Flame analysis capability
o Data handling systems -
0 Gas control box
-
L A
b

RECRA ENVIRONMENTAL, INC.

A S A b st PR 1% e



1/TS7T4.6

TABLE 4
{continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Inductively Coupled Argon Plasma Spectrometer (ICP) Perkin-Elmer Plasma 40

0 Czerny-Turner monochromator
(160-800 nm with two gratings)
0 Grating selections controlled by
microprocessor
Automatic background correction
0 RF generator - 40 MHZ and nominal operating
power at 1,000 watts
Automatic sample introduction (AS-51)
IEEE-488 computer interface
o Epson Equity IIl and Computer
40 megabyte hard disk drive and 1.2 Mbyte
floppy disk drive and other accessors

o

o O

Word Processing System CPT Model 8525

0 2 disk drives
o Letter quality printer

Muffle Furnace (2 Units) Thermodyne Model 1500
Lindberg Model 51894

Soxhlet Heating Banks (8 Units) Precision
Centrifuge Damon Model HNS

Clay Adams Oynac II

Laboratory Ovens Blue M Model 100A
American Model DX-58
American Model H9620
GCA - Model 16EG
American Model N8620
Blue M Model SW17TA
Blue M Model SW17TA
Blue M Model OV8A
Blue M Model OV1Z2A
GCA

Boekel

La
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TABLE 4
{(continued)

ITEM/DESCRIPTION MANUFACTURER /MODEL NUMBER

U.V. Visible Spectrophotometer Perkin-Elmer Model 200

0 Oual cell for blank correction
o Capable of automatic scan
o0 Recorder and/or digital readout

UV-Visible Spectrophotometer Milton Roy Speckrontix 1201

o Dual beam for blank correction
0 Micro processor memory
0 Printer and digital readout

Spectrophotometer Bausch and Lomb Model 20
Infrared Spectrophotometer Perkin-Elmer Model 567
Carbon Analyzer Beckman Model 915A

o Capable of determining total, inorganic
or organic carbon on aqueous matrices

Sonic Homogenizer (Polytron) Brinkman Model PT 10/35
Oxygen Meter Yellow Springs Model 57
Conductivity Bridge Yellow Springs Model 31
Specific lon/pH Meters Orion Model 701
o Specific ion electrodes include Orion Model 901
chloride, fluoride, ammonia and cyanide Fisher Model 630
Specific lon/pH Meters Accumet 925

o Digital Readout
0 Microprocessor controlled

{6

RECRA ENVIRONMENTAL, INC.
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TABLE 4
(continued)

[TEM/DESCRIPTION

Fume Removal Hoods

o Total or nine fume hoods
0 Several have make-up air

Computer System

0 128K of random access memory
0 2 disk drives

0 Plotter

o Dot matrix printer

Aqua Tester

Water Baths

Kjeldahl Digestion Units

Bio-Oxidation Systems

0 Includes bio-oxidation tanks
and reactor vessels

Bomb Calorimeter (2 Units)

Autoclave

Water Systems

Yacuum Pumps

{ Wrist Action Shaker
¢

~ RECRA ENVIRONMENTAL, INC.

MANUFACTURER/MODEL NUMBER

(4) Labconco Model 5900
(2) Hemco
(3) kewanee

Apple Model 2e

Hellige Model 611A

Blue M Model MW1130A
Polytherm Model PY6
Tecam Model IIB

Labconco

Horizon

Parr Model 1341
Ashcroft

Barnstead Model 4 (Still)
Penpure
Millipore Model Milli Q

Vac Torr Model 20
Gast Model 0211

Burrell Model 75
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TABLE 4 -
(continued)
[
ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER
Melting Point Apparatus Electrothermal v
Refrigerator/Incubators -
05" x 15" walk-in cooler #1 (Assigned to CLP)
o 12' x 11' walk-in cooler 42 - -
0 Refrigerator-Flammable Storage Labline Model - Frigid-Cab "
(5 units)
0 General Storage Refrigerator (6 Units) -
o Refrigerator Labline
o Incubator GCA Model 815 , -
0 Freezer Whirlpool
o Freezer Admiral -
0 Freezer Admiral .
. »
Pressure Filtration Apparatus Millipore Model YT30
(2 units) -
-
Manometric BOD Apparatus Hach
-
Closed Cup Flash Point Tester Pensky Martens (2 Units)
Fisher Model - Tag
L
Open Cup Flash Point Tester Fisher Model - Tag
N.A.C.E. Corrosion Testing Apparatus "
. e
Rotary Evaporator Brinkman ﬁ
Hotplates Thermolyne Model 2200 b
Lindberg (3 Units) -
L3
Vortex Mixer American .
Viscometer Brookfield Model LVF -

(€ :

AECRA ENVIRONMENTAL, INC.
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TABLE 4
{continued)

[TEM/DESCRIPTION

Balance

Toploading Balance
Toploading Balance
Toploading Balance
Analytical Balance
Analytical Balance
Analytical Balance

OO0 0o

o O

TEP Extractor

0 10 Unit System

Sonic Disruptor

Laboratory Information Management System (LIMS)

0 1 Mb RAM

0 2 800 K floppy drive
0o 1 Imagewriter printer
ol Plotter

oM

isc. software

Prime 2755 Computer System

1 Mg RAM

496 Mg hard disk

1 Modem cabinet

2 Laser printers

1 Printax line printer
Misc. software

OO0 0000

IBM AT Personal Computer (512 K RAM)

30 Mb Hard disk and 1.2 Mb disk drive
Genoa graphics card

Amdek monitor

FX 100 Epson printer

Hayer modem

VYarious software packages

Froms/data master (Finnigan Matt Software)

OO0 O0O0O0O0O0

{a

RECRA ENVIRONMENTAL, INC.

MANUFACTURER /MODEL NUMBER

Sartorius Model 1103
Mettler Model PC440
Fisher Model 7204

Mettler Model AEL60
Mettler Model AEL160
Mettler Model H31AR

Manufactured to EPA
Specifications

Tekmar Model TM500
Heat Systems Model W375
(3 Units)

Apple {MaclIntosh) S.E.
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ITEM/DESCRIPTION

Apple [le {3 Units)

0 128K RAM

0 2 - 5% floppy disk drive
0 1 - MX100 printer

0 1 - Hays Modem

01l - Apple monitor

PT200 - Prime Terminal

TEP Extractor

0 10 unit system

Sonic Disruptor

Laboratory Information Management

System (LIMS)

LA

RECRA ENVIRONMENTAL, INC.

TABLE 4
(continued)

MANUFACTURER /MODEL NUMBER

Manufactured to EPA
Specifications

Tekmar Model - TM500

Heat Systems - Model W375
Heat Systems - Model W375
Heat Systems - Model W375

Prime 2755 Supermini
Computer utilizing ESE'S
Chemical Laboratory
Analysis and Scheduling
System (CLASS) Software

E

E



L/ST4 Table 5

SAMPLE CONTAINERS

APPROX.
VOLUME
BOTTLE IN
CODE | LITERS | DESCRIPTION
A 1 32 0z. Amber Glass
2 1/2 Gal, Plastic
c .S 16 oz. Poly Boston Rd. (plastic)
0 1 4 0z. Poly Modern Rd. (plastic)
3 .04 (2) 40 ml Vials w/Teflon Seal
F .5 16 oz. Glass (Olive-Paragon)
G 1 4 02. French Square Glass
H 1 32 0z. Wide Mouth Glass
[ l 32 oz. French Square Glass
5 16 oz. Wide Mouth Amber Glass
K N/A | Cooler Chest Rental
L .1 Disposable Sterile Plastic Bag
M .3 8 oz. Amber Glass
Closure of various sizes for
above bottles

Bottle orders and cooler chests are normally shipped
via Federal Express, or other overnight courier.

RI

RECAA ENVIRONMENTAL, INC.
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Table 6§

Orgaaics - Contract Required Quaatitation Limits

Task [V

Coatract Required

Quaatitatioa Limitgw*

Vater Soxl/Sodil.nt"b
Volatiles CAS Number ug/L T ug/kg
1 Chloromethane 74-87-3 10 10
2. Bromomethane 74839 10 10
3. Viayl Chloride 75<01<4 10 10
4. Chloroethane 75+00-3 10 10
S Metlylene Chloride 75<09-2 L) s
6 Acetone 67-6b-1 10 10
7. Carbon Disulfide 75=18-0 s s
8. 1,1-Dichlorocethene 75-38<4 s s
9. 1,1-Dichloroethane 78=34-3 b S
10. 1,2-Dichloroethene (total) $40-59-0 s s
11. Chloroform 67-66-3 S S
12. 1,2<Dichloroethane 107-06-2 s S
13. 2-Butancae 78+93-3 10 10
16. 1,1,1-Trichlorocethans 71886 S S
1S. Cazbon Tetrachloride $6-23-8 S S
16. Viayl Acetate 108-05-4 10 10
17. Bromeodichlorcmstiane 18274 b L]
18. 1,1,2,2-Tetrachlorcethans 792348 ) )
19. 1,2-Dichloropropens 78-87-% S S
20. traas-l,l-Dichloropropess 10061-02-6 S S
2l. Trichloroethene 79-01-6 S b]
22. Dibromochloromstiane 126-48-1 S S
2). 1,1,2-Trichlroetiane 19«00-93 S b
26. Benzens 71632 S S
28. cise-l,3-Dichloropropens 10061-01-8 S S
26. Bromeforms 78-28-2 - ) S
7. 2-Hezancee - 591786 10 10
8. 4-NMathyl-1-pentaneas 108-10-1 10 10
29. Tetzachlereethene 127-18=4 S L
30. Tolueae 108-48-3 S 3
31. Chlorobeasens 108-90-7 S S
32. Lthyl Benzesne 100-61-4 S S
33. Styrens ' 100-62-3 S ]
34. Total Xylenass 133-02-7 b 3

RECRA ENVIRONMENTAL, INC.
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Table 6

Orgsaics - Contract Required Quaatitation Limits
Task [V (Coatiaued)

Page 2 of .3

Low Water Low Soil e?

Sesi-Volatiles CAS Number ug/L ii:::men
3S. Phesol 108-95-2 10 330
36. bis(2-Chloroethyl)ether l11-4b-4 10 130
37. 2-Chalorophencl 95-57-8 10 330
38. 1,3-Dichlorobenzens S41+73-1 10 330
39. 1,4=Dichlorobenzene 106=46-7 10 130
40. Beazyl Alcobol 100-51-6 10 330
41. 1,2-Dichlorodenzene © 98+50-1 10 130
42. 2-Methylphesnol 95487 10 330
43. Ddis(2-Chloroisopropyl) ether 108-06-1 10 330
4b. Le-Methylphenol 106-4b-S 10 330
48. NeNitroso-Dipropylamiae 621647 10 330
46. Hexzachloroethaas 67721 10 330
47. Nitrobenzene 98-98-3 10 = 330
48. Ilsophorone 78-59-1 10 330
49. 2-Mitrophasmol’ 88738 10 330
$0. 2,4-Dimschylphencl 108-67-9 10 330
S1. Beasoic Acid 63880 S0 1600
S2. bdis(2-Chloroethoxy)sathans 111<91-1 10 330
$3. 2,4<Dichlorophencl 120-83-2 10 330
S4. 1,2,4-Trichlocobensens 120-82-1 10 330
SS. Naphthalens 91-20-3 10 330
$6. 4<Chlorocaniline 106-67-8 10 330
S7. Hezachlorobutadiese 8§7-68-3 10 330
58. 4-Chloro-3-msthylphesel

(para=chloro-msta-cresel) §9-30-7 10 330
S9. 2-Hethylasphthsleae 91-57-6 10 330
60. Hexachloreocyclopeatadions 17474 10 330
61. 2,4,6-Trichlevephanel 88-06-2 10 330
62. 2,6,5-Trichlevephanel 95-93-4 S0 1600
63. 2-Chlorcasphtialens 91-58<7 10 330
64. 2-Nitreeailine 88-74-4 50 1600
6S. Disechyl Mithslate 131-11-3 10 330
66. Aceasphthylese 208-86-8 10 330
67. 3e-Mitroaailine 99-09-2 0 1600
68. Acensphthene 83-32-9 10 330
69. 2,4-Dinitrophencl $1-28% 50 1600
70. 4-Nitzophenol 100-02-7 50 1600
71. Dibenzefuran 132-64-9 10 330
72. 2,4<Dinitrotolusne 121-16<2 10 330

RECRA ENVIRONMENTAL, INC.



Table 6

Page 3 1€ 19

Organics - Coatract Required Quantitation Limits -
Task [V (Coatinued)
Low Water Low Soil/Sed: 2%
Semi-Volatiles CAS Number ug/L u'/x‘“nt
73. 2,6-Dinitrotoluene 606-20-2 10 330
74. Diethylphchalate 8466-2 10 330 -
7S. 4-Chloropheayl Pheayl ether 7008-72-3 10 330
76. Fluorene 86-73-7 10 330
77. 4<Nitroaniline 100-01-6 S0 1600 -
78. 4,6-Dinitro-2-sathylphencl $34=52-1 $0 1600 -
79. Neaitrosodipheaylamine 86-30-6 10 330 -
80. 4-Bromophenyl Phenyl ether 101-55-3 10 330
81. Hexachlorobenzene 118741 10 330 -
82. Pentachlorophenol 87-86-3 $0 1600
e
83. Phenanthrene 85-01-8 10 330 -
84. Aathracene 120-12<7 10 330
85. Di-a-butylphthalate 86742 10 330 -
86. TFluoraathene 206-44-0 10 330
87. Pyrene 4 129-00-0 10 330
88. Butyl Beazyl Phchalace 88-64-7 10 ~ 330 .
89. 3,3 -Dichlorobeazidine 91-94-1 20 660 "
90. Benzo(s)anthracene 56-58-3 10 330
91. bis(2-ethylbexyl)phthalate 117-81-7 10 330 -
92. Chrysens 218-01-9 10 330 -
93. Di-n-octyl Phthalats 117-84-90 10 330 -
94. Benzo(d)fluoranthens 208-99-2 10 330 '
95. Benzo(k)fluoranthene 207-08-9 10 330
96. Benzo(a)pyrene $0-32-8 10 330
97. ladeno(1,2,3-cd)pyrens 193-39-3 10 330 -
98. Dibeaz(a,h)anthracens $3-70-3 10 330 _
99. Beaso(g,b,i)perylens 191-26-2 10 330
e
Quaatitatioa Limits*® 5 d
Water Soil/Sediment™ ' = =
Pesticides CAS Wumber ug/L ug/ -
100. alpha-BEC 319-84-6 0.0S 8.0
101. beta-ENC 319<85-7 0.08 8.0 -
102. delta-BEC 319-86-8 0.08 8.0 -
103. gamme-8EC (Lindane) $8-89-9 0.08 8.0 -
104. Heptachlor 7648 0.08 8.0
10S. Aldrin 309-00-2 0.08 8.0 -
106. Heptachlor Lpoxide 1024-87-3 0.08 8.0 .
[ !
”
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Orgaaics - Contract Required Quantitation Ligits
Task IV (Continued)

Low Water Low Soil/Sed:ze--
Pesticides CAS Number ug/L u'/;i ediaer:
107. Eadosulfan [ 959-38-8 0.0% 3.0
108. Dieldrin 60-57-1 0.10 16.0
109. 4,4'-DDR 72-55-9 0.10 16.0
110. Eadria 72-20-8 Q.10 16.0
111. Eadosulfan [I 33213-685-9 0.10 16.0
112. 4,4'-0DD 72-%4-8 0.10 16.0
113. Eadosulfan Sulfate 1031-07-8 0.10 16.0
114, 4,4'-0DT $0-29-3 0.10 16.0
11S. Eadria Ketone $3494-70-% 0.10 16.0
116. Methoxychlor 72-43-% 0.5 80.0
117. Alpha-chlorocdane $301-71-9 0.5 80.0
118. Gama-chloradane $301-74-2 0.5 80.0
119. Tozaphese 8001-35-2 1.0 160.0
120. AROCLOR-1016 12674112 0.5 80.0
121. AROCLOR-1221 11104-28-2 0.$ 80.0
122. AROCLOR-1232 11141-16-8S 0.3 80.0
123. AROCLOR-1262 $3669-21-9 0.3 80.0
126. AROCLOR-1248 12672296 0.5 80.0
12S. AROCLOR-1254 11097-69-1 1.0 160.0
126. AROCLOR-1260 11096-82-5 1.0 160.0

: Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile
TCL Compounds are 100 times the individual Low Soil/Sedimeat CRQL.

Quasitation limits listed for soil/sediment are based oa wet weight. The
quasitation limits calculated by the lsboratory for soil/sediment,
calculated oan dry weight basis, as required by the coatract, vwill be higher.

Medium Soil/Sedimeat Ceatract Required Queatitatioa Limits (CRQL) for
Semi-Volatile TCL Compouads are 60 times the individual Low Soil/Sediment

L. .
Medium Seil/Sedimsat Comtract Required Quamitatios Limits (CRQL) for Pesticide
TCL compeunds are 13 times the individual Low Soil/Sedimeat CRQL.

Specific quamitatiom lisits are highly sstrix dependeat. The quasitation
limits listed herein are provided for guidance and say ot alvays be
achievable.

La
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Table 6

Page 5 of 3
Metals - Coatract Required Detection lLevels
Task IV
Coatract Required
Detection Level * {

Aluminus 200
Antimony , 60
Arsenic ' 10
Barium 200
Beryllium L]
Cadaium S
Calcium $000
Chromius 10
Cobalt S0
Copper 23
Iron 100
Lead S
Magnesiua 000
Manganese 18
Mercury 0.2
Nickel 40
Potassium $000
Seleaium s
Silver 10
Sodium $000
Thallium 10
Vanadium $0
Zine 20

[6

Any analytical sethod specified the curreat IFB document msy be utilized as
loag as the documested iastrument or wsetheod detection limits meet the
Contzact Required Detection Level (CRDL) requirements. Higher detection
levels may ouly be used ia the following circumstaace:

If the sample concentratiocn asceeds twe times the detaction limit of the
iastrument or mathed ia use, the value msy be reported even though the
iastrumsat or methed detection limit may aot equal the coatract required
detection level. This is illustrated ia the exzample delow:

Tor lead:

Methed ia use = ICP

lastrumsat Detectioa Limit (IDL) = 40
Sample coaceatration s 85

Contract Required Detection Level (CEDL) = §

The value of ‘85 say be reported evea though iastrumeat detection limit is
greater than required detection level. The instrument or method detection
limit sust be documeated as described ia the curreat [FB documeast.

These CRDL are the instrusent detectioa limits obtaised is pure vater that
sust be set using the procedure is the curreat IFB document. The detaction
limits for samples may be consideradbly higher dependiag oa the sasple

RECRA !NVMONMH“C‘
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Miscellaneous Compounds - Contract Required Detectjion Lisits

Task IV
Compound Contract Required Detectioa Limit
Total Cyanide 10 ug/t”
Total Phesnol 4 *
2,3,7,8-TCDD 0.002 ug/L (aqueous)™+
e (aoa-aquecus)
Aqueous and Noa-Aqueous
Total polychlorinated TCoD/? 1.0 ppd
dibenzo-p-dioxians aad PECDD/Y 3.0 ppd
pelychlorinated HEXCDD/¥Y 3.0 ppd
dibeazofurans HEPCDD/T 7.0 ppb

OCTACDD/T 7.0 ppbd

This CRDL is the instrumeat detection limit obtained ia pure vater that sust
be sst. The detection limits for samples may be coasiderably higher depend-
iag oa the sample satrix.

[f che sample coacentratiocs exceeds two times the detection limit of the
instrumeat or method in use, the value may be reported evea though the
iastruseat or sethod detection limit may not equal the coatract cequired
detection level. The instrumeat or sethod detection limit msust be
documented.

The method detection must be submitted by each individual laboratory.

ww* The detection limit is set by the laboratory but must be less thaa 1.0 ug/kg
(1.0 ppb).

*#*  Specific detectioa limits are highly mstrix depeadeat. The detectioan limits
specified berein sre provided for guidasce and esay not alvays be achievadle.

{a
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Table 6 I RS

Orgsnics - Coatract Required Detection Limits
Tasks VI aad VII

Coatract Required
Detection Limitsw*

Water Soil/Sediment~
Volatiles CAS Nuaber u./r. ug/ K‘
Chloromethane 74+87-3 10 10
Bromomsethane 74-83-9 10 10
Viayl Chloride 75=01-4 10 19
Chloroethane 75-00-3 10 10
Methylene Chloride 75-09-2 b) s
1,l-Dichloroethene 78=35-4 ] S
1,1-Dichloroethane 753643 S b
traas~1,2-Dichloccethene 156-60-3 s s
Chloroform 67-66-13 ) S
1,2-Dichloroethane 107-06-2 S b]
1,1,1=Trichloroethane 71856 s S
Carboa Tetrachloride $6-23-% S S
Bromodichloromethane 15274 S S
1,1,2,2-Tetrachloroethane 79-34-5 S b
1,2-Dichloropropane 78878 S S
traas-1,3-Dichloropropens 10061-02-6 S L)
Trichloroethens 79-01-6 S b
Dibromechloromethane 126+48-1 S S
1,1,2-Trichlroethans 79-00-$ S S
Benzene 71432 S b
cis-l,3-Dichloropropens 10061-01-8 S b
2-Chloroethyl Viayl Lther 110=7S-8 10 10
Bromsofors 78-28-2 ) b}
Tetrachloroethens 127-18-4 [ s
Toluene 108-88-1 5 S
Chlorobenzens 108-90<7 S S
Ezthyl Beanzena 100=61-4 S b]

[o
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Table
: ; Page 8§ of |7

Organics - Contract Required Detection Limits
Tasks VI and VII (Continued)

Lowv Water  Low Soil / Sedize--

Semi-Volatiles CAS Number ug/L ug/ Kg
Phegol 108-95-2 10 330
bis(2-Chloroethyl)ether 111-44<4 10 330
2-Chlorophencl 95-57-8 10 3130
1,3-Dichlorobenzene S4le73-1 10 330
1,4-Dichlorobenzene 106-46-7, 10 330
1,2-Dichlorobenzene 93-50-1 10 330
bis(2-Chloroisopropyl) ether 108-06-1 10 330
N-Nitroso-Dipropylamine 621647 10 330
Hexachloroethane 67721 10 330
Nitrobenzeane 98-98-3 10 330
[sophorone 78259-1 10 330
2-Nitrophenol 88-75-5 10 330
2,4-Dimethylphencl 105-67-9 10 330
bis(2-Chloroethoxy)methane 111-91-1 10 330
2,4=Dichlorophencl 120-83-2 10 330
1,2,4=Trichlorobenzene 120-82-1 10 330.
Nsphthalene 91-20-3 10 330
Hexachlorobutadiene 87-68-3 10 330
4=Chloro-3-mathylphencl

(paza-chloro-seta-cresol) §9-50+7 10 330
Hexachlorocyclopentadiene 17674 10 330
2,4,6-Trichloropbencl 88-06-2 10 330
2-Chloronaphthalens 91-58<7 10 330
Dimechyl Phthalate 131113 10 330
Acenasphthylene 208-86-8 10 330
Acenaphthene 83-32+9 10 330
2,4-Dinitrophencl $1-28-5 S0 1600
4-Nitzrophenol 100=02-7 S0 1600
2,%-Diaitrotoluane 121-16-2 10 330
Z,6=Dinicrotolusne 606-20~-2 10 330
Diethylphthalate 84-66-2 10 330
1,2-Diphenylhydrazine . 122-66-17 10 330
4=Chlorophenyl Pheamyl ether 7005-72<3 10 330
Fluorene i 86-73-7 10 330
N-aitrosodimethylamine 62-7%-9 10 330
4,6-Dinitro-2-usthylphanel $34-52-1 30 1600
Negitrosodiphenylanine 86-30-6 10 330
4-Bzromophenyl Phenyl ether 101-58-3 10 330
Hezachlorobenzene 118=74-1 10 330
Peatachlorophesol §7-86-9 S0 1600
Phensathrene 85-01-8 10 330
Aathracene 120-12-7 10 330
Di-a-butylpbthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330

[a
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Table 6 -
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Organics - Contract Required Detection Limjts -
Tasks VI aad VII (Coatiaued)

_ Low Water Low Soil/Sed:nem
Semi-Volatiles CAS Number —__uslt. ke ed.nem™
Butyl Benzyl Phthalace 85-68-7 10 330
3,3' -Dichlorsbenzidine 91-94-1 20 660 .
Beazo(a)anthracene $6-55-3 10 330
bis(2-ethylhexyl)phthalate 117-81«7 10 330
Chrysene 218-01-9 10 330 e
Di-a-octyl Phthalate 117-84-0 10 330 ,
Benzo(b)fluoranthene 205-99-2 10 330
Benzo(k)fluoranthene 207-08-9 10 : 330 -
Beazo(a)pyrene $0-32-8 10 330
ladeno(1,2,3-cd)pyrene 193-39-5§ 10 330
Dibeaz(s,h)anthracene $3-70-3 10 330
Benzo(g,h,i)perylene 191-24-2 10 330 o

Detectioa Limitsw

Water Soil/Sediment a
Pesticides CAS Number ug/L '_uL;TT_
alphs-SNC 319-84<6 0.08 3.0
beta-ENC 319-88-7 0.0 8.0 -
delta-BRC 319-86-8 0.08 8.0
gamma-BEC (Lindane) S8-89-9 0.08 8.0
Heptachlor 16=bb-8 0.0 8.0 -
Aldria 309-00-2 0.08 8.0
Heptachlor Epoxide 1026-57-3 0.08 8.0
Eadosulfaa I 959-98-8 0.0 8.0 -
Dieldria 60-57-1 0.10 16.0
4,6’ -0DR 72-53-9 0.10 16.0 =
Endria 712-20-8 0.10 16.0
Endosulfan II 33213-68+9 0.10 16.0 -
4,4'-DDD 72-54-8 0.10 16.0
Eadosulfaa Sulfate 1031-07-8 0.10 16.0
4,6'-007 $0-29-3 0.10 16.0 -
Endria Aldekyde 1421934 0.10 16.0
Methoxychlor - 72-463-% 0.5 0.0 =
Chlozdane §7-74-9 0.5 80.0 -
Tozaphene 8001-35-2 1.0 160.0 '
AROCLOR-1016 12674-11-2 0.5 80.0 s
AROCLOR-1221 11104-28-2 0.5 80.0
AROCLOR-1232 11161163 0.5 80.0 -
AROCLOR=1242 $3469-21-9 0.5 80.0 _
AROCLOR-1248 12672-29-6 0.3 80.0
AROCLOR-12S4 11097-69-1 1.0 160.0 -
AROCLOR-1260 11096-82-3 1.0 160.0
*  Detaction limits listed for soil/sediment are based oa wet veight. The .

detection limits calculated by the laboratory for soil/sedimeat, calculated
{ A on dry veight basis, as required by the coatract, vill be Bigher.

Specific detectios limits are highly sstriz dependent.

The detection limits

aecas envinonudiated. hereia are provided for guidance and say not slvays be achievabdle.
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Table 6
Page (0 of 19

Metals - Contract Required Detection Levels
Tasks VI aad VII

Contract Requirgd
Detectiocn Level

Element (ug/L)
Antimony %0
Arseaic 10
Barium 200
Beryllium s
Cadmium )
Chrosium 10
Copper 28
lzon 100
Lead S
Manganese 18
Mercury 0.2
Nickel 40
Selesium S
Silver 10
Thallium 10
Zine . 20

{a

If the sample comceatration exceed tvo times the detection limit of the
iostrument or msethed ias use, the value may be reported even though tie
instrumeat or mathod detection lismit say not equal the coatract required
detaction level. This is illustrated ias the example below:

For lead:

Method ia use = ICP

Iastrument Detsctioa Limit (IDL) = 40
Sample coaceatzatioa = 83

Coatract Required Detactiom Level (CRDL) = §

The valus of 83 mey bde reperted evea though iastrument detectioa limit is
greater thas required detectioa level. The instrumeat or sethod detecticn
limit sust be decumsated.

These CRDL ase the imstrumest detectios limits obtained ia pure vater that
sust be msst. The detectioa limits for samples ssy be coasiderably higher

dependiag ea the sample matrix.

RECRA ENVIRONMENTAL, INC.
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FIGURE 2
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3.
4,
5.
6.

7.
8.

10.

11.
12.
17,

18.

19.

20.

22.

29.

cec:

S awa J

ANALYTICAL SERVICES REQUEST FORM

Project #:

Iaitiator of Request: 23. | Job ¢:
Sales Coatact: 26. | ASRF (Job) Date:
Date of Request: 25. | Samples Received:
tRequired Completion Date: 26. { Quoce #:
Client Name and Address:
R.E,I. USE ONLY
13. Collected By _  Recra Client
lé. __ Field Report —
ATTN: 15. Sample Type — Soil Sludge
(] carbon Copy’. Water  0il
Telephoae # ( T Other
Chain of Custody [ | Y| | N —
Sample Date: 16. Report Writer
— See Log for Sample Dates
___ See Log for Full Seample I.D. Waste Lad [
Preserved in Field Y D N
Sample History
Anticipated # of Samples
ANALYTICAL PARAMETERS [ TOTAL § ] -
wQ I Metals | § GC/LC | § GC/MS BN/AP | S

Sample 1.D.:

Actual # of Samples
___ Sample 1.D.7s apply to all parameters

GC/MS VOL | $

21. VOA Scheme

Actual # vials
# Field Blanks
pts x Via.

(L]

1n Duplicate Ya
Lab Composited _ Y2
_# Vials/Poinc

Specific Requirements:

ie. report content, special handling, safety, preserved or

filtered in field, etec.

p.o. ¢

Address:

Signature

27. (Customer Service Representative)

28.

(Saaple Custodian)

All Info. Checked for Accu-
Signature ’

All Info. Checked for Accurs
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FIGURE 7

PREPRINTED SAMPLE IDENTIFICATION LABELS
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2.P.

JCLATILES

ILE NAME SAMPLE VOLME
FIGURE 17 -
SAMPLE (D PURGEABLE a voL
o8 # PURGEABLE B voOL s
\NALYSIS DATE PURGEABLE ¢ VoL
e
ANALYST VOLUME IS USED
COMPOUND NAME SCAN ¢ ION AREA CHARACTERISTC EI IoNS™
l (Rel. Int.) -
Chloromethane C 30(100) 52(33)
Bromomethane C 94(100) 96(94) -
Chloroethene C 62(100) 64(33) T
Chloroethane c 64(100) 66 (33)
Mechylene Chloride A 84(86) SL(33) -
| 49(100) 86(55)
[ _Trichlorofluorowsthane 101( ) 103¢( ) ol
1,1-Dichloroethylens A 96(80) 61(100) 98(53)
128(70) 130(88)
I Bromochloromethane (I8) 494100) 51(33) -
63(100) 65(33) 83(13)
_1,1-Dichloroethane A 83(8) 98(7) 100(4)  wr
| _Trans-l,2-Dichloroethylene B 96 (90 61(100) 98(S7) _
* _Chlorofora A 83(100) 85(66) -
62(100) 64(33)
|_1,2-Dichlorcethane 3 98(23) 100(15) "
97(100) 99(86) :
1,1,l-Trichlorosthane 3 117(19) 119(16)
Carbon Tetrachloride A 117(100) 119(96) 121(30) w=
Bromodichloromethane ) 6: E LOU?L T3 85(66) -
1,2-Dichloropropane A 6 ) 33) 11+(3)
Trans-1,3-Dichloropropens ) 78(100) 77(33) -
‘ 130(90) 97(66)
Trichloroethylene A 93(100 132(83) =
Benzene B (100) 77(19)
Dibromochloromethane A 129(100) 208(13) 206(10) ™
| Cis-1,3-Dichloropropens 3 75(100] 77(33)
97(100) 85(60) 83(95)
1,1,2-Trichlozroethane A 99(63 132(9 134(8)
‘ 2-Chlorovinyl Ether 106(18) 65(32) 63(95)
1,4-Difluorobenzeng (I!j 114 63 ) 88 )
173(100) 171(50) 175(50) ™
' Bromoform ) 252(11) 254(11) »
- N 164(78) 131(62)
Tetrachloroethylene A 129(64 166(100) _
I 83(100) 85(66) 131¢ ;
1,1,2,2-Tetrachlorcecthanse B 133( ) 166( I
{ Chlorobenzene D¢ (184 117( ) 82 ) 119¢ -
' Toluene 3 92(78 91(100) e
Chlorobenzene “A |12(100) 114(33)
“Echylbenzens B’ 106(33) 91(100) .
l Actolein 56(83) 353(64) e~
Acrylonitrile 53(99) $1(32) 52(73)
[ 3-Dichlorobenzens %8(100 148 (6%) LL3CE g
4=Dichlorobenzene [ 66(100) 148 (64) Lidci-
1,2-Dichlorobenzene 146(100) 148(64) Lidiia) =




Sample I.3.

EXTRACTABLES

laicial Yol.me

FIGURE 18
Job # Injeccion Volume
vial I[.D. ng Internal STD
Analysis Date Dry Weight
Instrument
ION Characteriscic
COMPOUND SCAN ¢ AREA EI Ions (Rel. Int.)
phenol 94 (100), 65(21), 86 (25)
2-chlorophenol 128(100), 64(54), 130(3L)
Bis-(2-chloroethyl)ether 93(100), 63(99), 35(31)
1,3-dichlorobenzens 146(100), 148(64), 113(12)
1l,4-dichlorobenzene 146(100), 148(64), 113(11)
1,2-dichlorobenzene 146(100), 148(64), 113(L1)
Bis-(2-chloroisopropyl)ether 45(100), 77(19), 79(12)
hexachloroethane 117(100), 199(61), 201(99)
Nenitroso-Di-Propylamine 70(100), 42(63),
130(29) 101(12)
nitrobenzens 77(100) 123(50), 65(15)
Isophorone 82(1 , 95(16), 138(18)
2-nitrophenol 139(100), 65(38), 109(8)
2,4~dimethylphenol 107(90 122(100), 121(55)
Bis-(2-chlorocethyoxy)methane 93(100), 95(32), 123(2D)
2,4=dichlorophencl 162(100) 164(58), 98(61)
1,2,4-trichlorobenzene 180(100), | 182(80), | 145(52)
naphthalene 128(1 127(10), | 129(11)
hexachlorobutadiene 225(100), 223(613), 227(65)
4-chloro=-3-aethylphenol 107(80) 142(100), | 144(32)
hexachlorocyclopentadiene 237(100), | 235(63), | 272(12)
2,4,6-trichlorophenol Aﬂ;:ﬁ , | _198(92), | 200(26)
2-chloronaphthalene ¢611}OOD. 164(32), 127(31)
acenaphchylene 152(100), | 183(16), | LS1(17)
dimecthylphthalate 163(100), 164(10), 194(23)
2,6-dinitrotoluene 163(100), 63(72), 121(23)
acensphthens 153«’3_3 152(41), | 154(100)
2,4=-dinitrophenol 184(100), 63(39), | 154(53)
2, 4-dinitrotoluens 163(100), 53(29), | 182(10)
'4-nicrophenol 100031) $(80), 139(100)
fluorene 166(100), | 165(80), | 167(14)
’4-chloroghcnvl-ghcnzl ether 204(100), 206(62), 141(14)
'disethylphthalate - 149(100), L77(29), 150(13d)
N-nicrosdiphenyl 169¢( 168(100), 167(98)
4,6=dinitro=-2-aet 1 198(100), [82(33), 77(28)
Z-bromophenyl-phenyl ether 348(100), | 250(99), | 141(45)
hexachlorobenzene 284 (100) , 142(30), 249(24)
pentachlorophenol 266(100), | 264(62), | 268(63)
lphenanthrene [78(100), 179(16), 176(15)
lanthracene 178(100), 179(16), 176(13)
di-n-bucylphthalace 149 ¢ . 130¢( ‘ 104(3)
fluoranthene 202(100), 101(23), 100(14)

ANALYST




EXTRACTABLES
FIGURE 18 (CONT'D.)

ION Characteristic

COMPOUND SCAN # AREA EI Ions (Rel. Int.)
pyrene 202(100), | 161(26), | Ll00(L.
butyl benzylphthalate 149(100), 91(50)
benzo(a)anthracene 228(100), 229(19), 226(19)
chrysene 228(100) 3 229(19) N 226( 19)
3,3'-dichlorobenzidine 252(100), 254(66), 126(16)
bis(2-ethylhexyl)phthalate 149(100), 167(43), 279(18)
di-n-octylphchalate 149(100),
benzo(b) & benzo(k)fluoranthene 252(100), 253(2)), 125(15)
benzo(a) pyrene 252(100), 253(23), 125(21)
indeno(l,2,3-cd)pyrene 216(100), 138(28), 277(27)
dibenzo(a,h)anthracene 278(100), | 139(24), | 279(26)
jbenzo(g,h,i)perylene 276(100), 138(37), 277(25)
deuterated phenanthrene (d10) IS 188(100), 94(19), 80(18)
o-fluorophenol 112, 64, 63,
phenol=Dé 99, 42, 71,
decafluorobiphenyl 334, 333,
(2-fluorobiphenyl 172,

ANALYST
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TILI NAME SAMPLE VOLLME
FIGURE 19
SAMPLE 1D NG INTERNAL STANDARD
Jos # NG SURROGATE
ANALYSIS DATE NG MATRIX SPIKE
INSTRUMENT ANALYST
COMPOUND NAME SCAN # ION AREA RF CHARACTERISTIC =L .iu:
(Rel. Inc.)
Chloromethane SPCC 9 $0(100) 52(33)
Bromomethane C 94(100) 96 (94)
Vinyl Chloride CCC C 62(100) 64 (13)
hlorosthane [ 64(100) 66(33)
————— 84(86) S1(33)
Methylene Chloride A 49(100) 86(55)
Acstone 43( ) S8( )
Carbon Disulfide 6 ) 18( )
l,l-Dichlorcethene CCC A 36 (80) 61(100) 38(53)
128(70) 130(88)
romochloromethane (IS 49(100) S1(33)
63(100) 65(33) 83(13)
1l,l-Dichloroethane SPCC A 85(8) 98(7) 100(4)
rans-l,2-Dichloroethene 3 96(60) 61(100) 98(87)
hloroform CCC ‘ A 83(100) 83(66)
12=Butanone 72( ) 57( )
1,2-Dichloroethane D4 (SURR 65 ( ) 102¢( )
62(100) 64(33)
1,2-Dichloroethane B 98(23) 100(15)
97(100) 99(66)
1,1,1-Trichlorcethane 3 117(19) 119(16)
Carbon Tetrachloride A 117(100) 119(96) 121(30)
inyl Acetate 43( ) 86 ( )
romodichloromethane 3 83(100) 85(66)
1,2-Dichloropropane CCC__ A 63(100) 63(33 114(3)
Trans=-l,3-Dichloropropene B (Tifi 77(33)
i 130(90) 97(66)
richlorosthens A 93(100) 132(83)
Benzene B ( 5% 77(19)
ibromochloromsthane A 1 ))  208(13) 206(10)
E_'_u-x ,3-Dichloropropens B 3 (100} 17(33)
97(100)  85(60) 83(99%)
1,1,2-trichloroethane A ’ 99(63) 132(9) 134 (8)
2-Chlorocethylvinyl Rther A 106(18) 63(32) 63(93%)
1,4-Difluorobensens I »%23_66__1_211__7, ) 88¢( )
|73(100) 171(S50) 175(50) 256 ¢
Bromofora  SPCC 3 252(11) 25611 2s0( )77
2-Hexanone 63( ) S8¢( )
$7¢ ) 100( )
164(78) 131(62)
kc:rachloroc:hcno A 129(64) 166(100)
L,1,2,2- 83(100) 85(66) 131(7)
fetrachloroethane SPCC 3 133¢(7) 166(3)
Eolu.n. D8 (SURR . 98 ( )70 ) L100¢
s=Mechyl-2-Pentanocaas. ‘ 43( ) S58¢( ) L00(




FIGURI 3 rIONT'Z)
HAZARDOUS SUBSTANCE LIST
VOLATILES

COMPOUND NAME | { SCANY# ION AREA RF CHARACTERISTIC t: ..

37078 (Rel. Inc.)
Tolusne CCC 91(100) -
Chlorobenaese Dé (18) 117( ) 82( Y L19¢ ”
Chlorobenzene SPCC A 112(100) 11233
Ethylbenzene CCC B 106(33) 91(100) -
4=-Bromofluorobenzene (SURR) 95 ( ") 174( Y 176(
Styrene 104 ( ) 78( )
ottha‘le.n' 91 ( ) 106 ( ) -
Meta & Para-Xylene I ( ) 106( )




AZetA {.a-2 sale L‘“RA;STQBLES flnal Yoluze
Sample [.D. cLP [nicial Volume
Job # Injection Volume
vial I.D. FIGURE 20 ng Internal Scd
[nscrument og Matrix Spike
Analysis Date Dry Weight
ION Characteriscic X
COMPOUND NAME SCAN ¢ AREA EL Ions (Rel. Inc.) s
Phenol ccC 94(100) 65(21) 66(25)
Bis=(2-Chloroethyl)ether 93(100) 63(66) 95(32)
2-Chlorophenol 128(100) 64(52) 130(32)
1,3-Dichlorobenzene 1646(100) 148(64) 113(12)
l,4-Dichlorobenzene CCC 146(100) 148(64) 113(11)
gBonzyl Aleohol 108(93) 79(100) 77(67) |
1,2-Dichlorobenzens 146(100) 148(64) 113(12)
2-Machylphenol 108(1 107(78)
Bis-(2-Chloroisopropyl)ether 43 (..00 ) 77(4) 79(17)
4-Maethylphenol 108(91 107(100)
‘N-Nitroso-bi-Propyluinc SPCC o 1z 42(63) }
101Q1 E 130(23)
Hoxachlorogsl_lgx_lg_“ __________________*:__“___ ¢ 201(100) 199(61)
e e e ca s e e e e T e e aaaasas e adessaszz==2s==s et b3 3 L F F 5
|H1:robonunn 77(100) 123(42) 65(14) |
‘Isophorone 82(100) 95(6) 138(k7) 1
2-Nicrophenol ccc 139(100) 65(36) 109(8)
|2, 4=Dimethylphenol (07 [21(34) 122(100)
'Banzoic Acid [22( [05(100) 77(73)
Bis-(2-Chloroethyoxy)Msthane _ 93(100) 95(32) 123¢21)
2,4=Dichlorophencl ccC 162(100) 164(63) 98(138)
Il 2,4-Trichlorobenzens 11'6'1’11'6 182(96) 145(30)
Naphchalene 128(1 129(11) 127 (10)
4=Chloroaniline 127(1 129(34) _ ;
Hexachlorobutadiene cce 225(100) 223(63) 227(65) i
4-Chloro-3-Mechylphenol ccel @'_«, 5 [64(32) 142(100) |
I-Machylnaphchalens _____ 142(100) ___|181(79) ___ -=========%=:
|Hoxachloroczclogcn:adun. $PCC 237(100 233(63) 272(12)
2,4,6-Trichlorophenol ~CCe) 196(100 1 i'h ) 200031) |
2,0, 5-Trichlorophenol 196(100) 1198(8%) | 20001) |
|2-Chloronagh:l!ulona 162(100 164(32) 127(32) |
2-Nitroaniline 65(100) 92(84) 138(11) |
Oimethyl Phchalate 163(100) 194(12) 164(9)
Acenaphchylene 152(100) 151(20) 183(14) i
3-Nitroaniline 138(30] 108 (66) 92(96) .
Acenaphthene cce 153 ¢ $2(41) 154(100) '
2,4-Dinitrophenol SPCC 1 11&) 63(52) 154(83) ;
4-Nicrophenol SPCC 1“_4?30 t::::' 3 ) 63(86) |
Oibenzofuran 168(100) 39(2. .
2,4=-Dinitrotoluene 165(1 3(31) 182(L1) ',
[2,6-Dinitzocoluens lﬁ-‘m 89(48) 121(21) |
Diethylphthalate 1469(100) 1*7-7-"7‘ 130(13) |
4e Chlorophonyl-phcnylcthor < M:G 206(34) 141(29) ‘
{Flyorene 166(100) 165(80) 167(13) :
‘“'Nilt@‘ﬂ‘llﬂ. 138(100) 92(50) LOG(J)

ANALYST
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FIGURE 20 (CONT'D)
ION Characteriscic -
COMPOUND NAME SCAN # | AREA EI Ions (Rel. Int.)
4,6-Dinitro-2-Mechylphenol 198(87) 182(4) T7(00) ==
N-Nitrosodiphenylamine cce 169(100) 168(69) 167(36) i
s-Bromophenyl-phenylether 248(100) 250(99) 141(45) -
|Hexachlorobenzene 284(100) 142(30) 249(24)
‘Pentachlorophenol e 266(100) 264(68) | 268(70)
fhenanthrene 178(100) 179(23) 176 (25) =
jAnthracene 178(100) 179(16) 176(17)
IDi-N-Butylphthalate 149(100) 150(17) 106(17) ™
{lugranchens oo csozae 114 I R 202(100) ___L101(14) _T100¢9) .
Pyrens 202(100) 101(21) |1io00(18)
3utylbenzylphthalate 149(100) 91(61) 206(27) ‘
3-.3';-Dichi'orob¢nzidin. 252(100) 254 (66) 126(16) “
|Benzo(a)Anthracene 228(100) 229(22) 226(22)
'313(Z-chlihoxyl)Ph:halln 149(100) 167(29) 279(7) "’"’_
?.—'fé!§§§§======-.==:-.--.--.-================== ::a::u:::::a:ggi-'.igg.i:-.:zéggégégzzégggéggg::::‘?’: :
D4-N-Octyl Phehalace cce 149(100) -
Jenzo(b) & Benzo(k)Fluoranthene 252(100) 253(23) 123(16) _
jenzo(a)Pyrene ccc 232(100) 233(21) 125(13) =
iIndcno(JLLZ 3-cd)Pyrene 276(100) 138(28) 277(27) :
Nibenz(a,h)anthracene (100) 139(24) 279 (26) -
lerzo(g,h,i)Perylene zau ) 138(37) | 277(26) ~
:::z::!%:::ga===:==::====smzzzzsmzazzf:a::f:- 'a‘-.:::;:':::::::: ssss==sssoo¥e
|Phanol-d6 SURR (1) 99(100) $22) | 113,y
.=Fluorophenol SURR (1) 112(100 64(80) _
iitrobenzene~d) SURR (2) 82(100) 128(46) 34(63) wz
2-Fluorobiphenyl S 3 172(100) 171(39)
7,4,6-Tribromophenol SURR (3 330(100) 332(98) | Lel(72) =
;;gggggzgg;:::::::::::::z::azsg-.“m::g%cr.zzzz ::::::h::::%%azzégggégizzz Eégég; -aa=2 g& z
|1,4-Dichlorobenzene=dé 18 152(58 115(40)
Iaghthalcu-di ¢ ] 136(100) 68(8) _
‘ccnlghtmo-dlﬂ 13 1“"-1-3’ 162(82) 160(40) d
iPhenanthrene~d10 18 188(100) 94 ( 3‘ 23283; —
'“hrysene-di2 18 240 (1 120(10) -
‘erelene=dl2 IS L. L2840100) _ [260(18) _1283(23) _..e..
[ ]
ARALYST -
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‘ OEPARTMENT OF ENVIRONMENTAL CONSERVATION -
DIVISION OF SOLID AND HAZARDOUS WASTE
< HAZARDOUS WASTE MANIFEST
‘ Please orint or type. P.O. Box 12820, Albany, New YOrk 12212 pomm Apsroved. OMS No. 2060008, Ex0ires 23042
f*: UNIFORM HTZTRDOUS 1. Generators US EPA No. Manifest 7. 33‘ 1| Information in the shaded 3¢
WASTE MANIFEST L LT [ f nat requres by Federas -

3. Generator's Name and Mailing Address

4. Generator's Phone ( )
S. Transporter 1 (Company Name) §. US EPA 1D Number
TSN
7. Transporter 2 (Company Name) 8. US EPA 10 Number
L1l bbbt
9. Designated Faciiity Name and Site Address 10. US EPA 1O Number
NN EEEE! :
12. Containers 13. 14. N
11. US DOT Descrigtion (Including Prooer Shipping Name, Hazard Class and (D Number Totad Unit D
Mo |Tyoe | -
o e [ N
[ ]
L]
H Lol
. : ° :
° -
. Ll
I G '

Al

v
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- L i e
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16. GENERATOR'S CERTIFICATION: | haraty sosiare et 1he comams of is CONEPAMent e fully 4nd JOUTISlY GSCTOSE SDEVe By Droper Shigoing 1ame and .
claomfied. Sooed, AUAny ond MBSINE. A0 GO 0 2 rSOPOTID A PrOPEr SONGIEN 97 FANEGER Dy NIGRWEY S0GErEING (0 SPRICABIS \ALEr e and qvernme.
reguinlions end GID NS g

In cose of smesgency os opill immedisiely coll the Nallenal Respense Conler (800) 4248003 and the N.Y. Depariment of Transpertation (518) 487-7382.

QUanIly QERGIENIY. | eartily Sregram reduss velume and louigity ¢f DNt PENEreied 10 (N ¢OPree | NaVe JEtenmned (0 Be #CoNaMCl:
:x&mulmduﬂmdm“?mmwhmmm-lnmwluluumrul:a~-.-;
Resith and the ervwenment: OR, ¥ | o ¢ Mall QUANIlY PONErater. | NEVe MaPe & POUE TONA CHEMN 10 MAINES My VOIS JONErENON SNE 541081 (NG DNt waste manage™e
Mol ("Gt 4 Svalalile © M0 S T | ean ool
riniea/Trped Name v Mo, Qay e
i N A
T | 17. Transponer 1 (Acknowieogement of Receipt of Materiaie)
: Printed/Typed Name Signature Mo. Day Ye
: | I R
’
‘ g 18. Transponer 2 (Acknowiedgement or Receipt of Maleriaie) - -
T | PrintedTypeg Name Signature Mo. ay  Ye
= t
l 19. Oiscrepancy ingication Space
’
i A
]
o [T Teciity Guner or Goarator Corification of recawot of RAZArG0uS Matensis Covered Oy this MANITeEt $1CEO( 48 A0teq in 1tem 19,
] .a
Y1 printed/Tyoes Name | signature Mo. Clay "2
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ATTACHMENT 3

NEW YORK TESTING QPERATIONS

DOCUMENT CONTROL REQUEST FORM

REQUESTER: DATE:
CLIENT NAME: PROJECT NUMBER:
ANTICIPATED RETURN DATE: JOB NUMBER:

REASON NEEDED:

ENTIRE FILE:  Yes [ ] No [ ]

IF NO, STATE SPECIFIC INFORMATION REQUIRED:

SPECIAL INSTRUCTIONS, IF ANY:

SIGNATURE OF REQUESTER:

For Use of Document Control Clerk Only:

Date Signed Out:

File Drawer NoO:

Document Control Log Entry NO:

——————

Signature of 0CC:

La

RECRA ENVIRONMENTAL. INC.
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APPENDIX D

[

LABORATORY STUDIES; METHODOLOGIES AND RESULTS
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1.0 SAMPLE COLLECTION .

1.1 Soil Samples .

1.2 Water Samples
2.0 SAMPLE PRESERVATION
3.0 SAMPLE SHIPMENT ...

4.0 ANALYTICAL METHODS

5.0 ANALYTICAL REPORTS
5.1 Soil Samples .

TABLE OF CONTENTS

oooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooo

5.2 Groundwater Samples .....ceieiireerreeecneeranaronnnnens
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1.0 SAMPLE COLLECTION

1.

1

Soil Samples

Soil samples were collected continuously from Test Borings 1 and 2 and
Monitoring Wells 1 and 2 using a split barrel sampling device. The
manner in which this apparatus was employed is described in Appendix B.
After the soil sample recovered in the split barrel was examined and
logged by the field geologist on site, it was transferred as completely
as possible to a pre-cleaned 32 ounce, glass, screw-cap bottle equipped
with a Teflon cap liner. The bottle pre-cleaning procedure was as

follows:

0 soap washed;

0 tap water rinsed;

0 nitric acid washed 25% v/v nitric acid/deionized water;

0 rinsed with copious quantities of deionized water (at least four
rinsings); and

0 air dried.

Between samples the split barrel sampling apparatus was cleaned as

follows:

0 soap and water wash;
0 rinsed with a dilute (1:10,000) HC1 solution;* and

0 rinsed with potable water.

Dilute hydrochloric acid was used rather than dilute nitric acid because

nitrate was one of the parameters to be meas.red on the soil samples.

RECRA ENVIRONMENTAL, INC.

S AR 440 T B
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1.1 Groundwater Samples

Groundwater samples were collected from Monitoring Wells 1 and 2 using a

PVC bailer as described in Appendix B. The bailer was cleaned prior to

use and between wells as follows:

0 phosphate-free detergent wash;
0 tap water rinses;

o dilute (1:10,000) HC1 rinse,

o deionized water rinses; and

0 air dried.

Groundwater samples were immediately transferred to pre-cleaned glass,
screw-cap sample bottles equipped with Teflon cap liners which were

cleaned as described in Section 1.1, above.

2.0 SAMPLE PRESERVATION

Soil samples were chilled and placed in picnic coolers while awaiting
transportation to the laboratory for analysis. Upon arrival at the

laboratory, the samples were stored at 4°C until they were analyzed.

Groundwater samples were chilled on collection, placed in picnic coolers
with frozen'fblue ice," and shipped overnight to the laboratory. The
samples were subsampled and preserved in accordance with EPA recommen-
dations upon arrival at the laboratory. Samples were analyzed in accor-
dance with EPA holding time requirements. Sample preservation and
holding time requirements along with analytical methods used for each

parameter are summarized in Table C-1.

{o
C-2

RECRA ENVIRONMENTAL, INC.
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3.0

4.0

SAMPLE SHIPMENT

Soil samples were held in coolers on site in the custody of the Recra
field crew while soil sampling activities were in progress and then were
transported directly to the analytical laboratory at which time custody
of the samples was transferred directly to the laboratory Sample

Custodian.

Groundwater samples were shipped overnight to the laboratory in sealed
picnic coolers with frozen "blue ice" accompanied by chain of custody

documentation,

ANALYTICAL METHODS

Standard USEPA analytical methods appropriate for the parameters and
sample matricies concerned were used throughout. The specific methods

used are identified in Table C-1.

c-3
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ANALYTICAL METHODS, SAMPLE PRESERVATION MEASURES,

TABLE C-1

AND MAXIMUM HOLDING TIMES

WATER SAMPLES

SOIL SAMPLES EPA MAXIMUM
PARAMETER EPA METHOD NO, | METHOD NO. PRESERVATION HOLDING TIME
Metals
Cadmium 7130
Chromium 7190 218.1 HNO3 to pH <2 6 Months
(Total)
Chromium 3060/7191 218.5 Cool, 4°C 24 Hours
(Hexavalent)
Copper 7210 220.1 HNO3 to pH <2 6 Months
Iron 7380
Lead 7421
Nicke] 7521
Selenium 7740
Zing 7950
Inorganics
Nitrate Leachable 352.1 352.1 Cool, 4°C 48 Hours
Total Phosphorus | Leachable 365.2 365.2 Filter, Cool, 4°C 48 Hours
Sulfate Leachable 375.4 375.4 Cool, 4°C 28 Days
Miscellaneous
pH 9040 150.1 None Analyze
Total Solids 160.2 immediately
EP Toxicity 1310 :

RECRA ENVIRONMENTAL, INC.
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5.0 ANALYTICAL REPORTS

A1l analytical results, including quality assurance and quality control
data, and chain of custody documentation, are presented in the two (2)

following sections.

5.1 Soil Samples

(see attached)

Ls
C-5
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5.2 Groundwater Samples

(see attached)

{a

RECRA ENVIRONMENTAL, INC.
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ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared By
Recra Environmental, Inc.

10 Hazelwood Orive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodologies employed in obtaining the enclosed analytical
results are indicated on the specific data table. The method numbers gre-
sented refer to one of the following U.S. Environmental Protection Agency
references.

o 40 CFR Part 136 “Guidelines Establishing Test Procedures for the Analysis
of Pollutants Under the Clean Water Act" October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

0 U.S. Environmental Protection Agency "Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods". Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition.

COMMENTS
Comments pertain to data on one or all pages of this report.

The value§ reported as “less than" (<) indicate the working detection
limit for the particular sample and/or parameter.

Results of the analysis of soils are corrected for moisture content and
reported on a dry weight basis.
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1/7913.2

SOIL MATRIX

METALS
PARAMETER SAMPLE TODENTTIFICATION
(Units of Measure METHOD | ANALYSIS MW-1/ MW-1/ MW-1/

ug/g dry) NUMBER DATE 0-2' 4-6' 10-12!
Total Cadmium 7130 2/5/88 0.76 0.6 <0.5
Total Chromium 7190 2/5/88 17 11 7.0
Hexavalent Chromium 7195 2/17/88 1 <0.09 <0.09 <0.09
Total Copper 7210 2/5/88 97 9.6 7.0
Total lron 7380 2/5/88 8,710 7,840 4,350
Total Lead 7420 2/5/88 130 15 <5
Total Nickel 7520 2/5/88 12 15 12
Total Selenium 7740 2/5/88 <0.6 0.6 <0.5
Total Zinc 7950 2/5/88 130 20 30

SOIL MATRIX
METALS
PARAMETER —__SAMPCE TDENTIFICATION [
(Units of Measure METHOD | ANALYSIS MW-1/ MW-1/ MW-1/

pg/g dry) NUMBER DATE 14-16" 20-22" 24-26"
Total Cadmium 7130 2/5/88 <0.6 0.6 <0.5
Total Chromium 7190 2/5/88 5.5 6.9 6.5
Hexavalent Chromium 7195 2/17/88 | <0.09 <0.09 <0.09
Total Copper 7210 2/5/88 7.4 5.9 9.6
Total Iron 7380 2/5/88 5,960 3,890 6,360
Total Lead 7420 2/5/88 6.2 <6 <5
Total Nickel 7520 2/5/88 10 17 8.0
Total Selenium 7740 2/5/88 <0.6 0.6 <0.5
Total Zinc 7950 2/5/88 11 11 29

[.0. #88-128
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1/7913.3

SOIL MATRIX

METALS
PARAMETER SAMPLE [DENTIFICATION
(Units of Measure = METHOD | ANALYSIS MW-1/ MW-1/ MW-1/

ug/q dry) NUMBER DATE 30-32" 34-36" 40-42"
Total Cadmium 7130 2/5/88 <0.5 <0.5 <0.6
Total Chromium 7190 2/5/88 6.2 4.8 8.6
Hexavalent Chromium 7195 2/17/88 | <0.09 <0.09 <0.09
Total Copper 7210 2/5/88 9.1 6.9 6.8
Total Iron 7380 2/5/88 7,180 6,380 7,410
Total Lead 7420 2/5/88 5.9 <5 <6
Total Nickel 7520 2/5/88 7.9 6.9 8.1
Total Selenium 7740 2/5/88 <0.5 <0.5 <0.6
Total Zinc 7950 2/5/88 34 14 30

SOIL MATRIX
METALS
PARAMETER __SAMPLE TDENTIFICATION
(Units of Measure = METHOD | ANALYSIS MW-1/ MW-1/ MW-1/

ug/q dry) NUMBER |  DATE 44-46" 50-52" 54-56"
Total Cadmium 7130 2/5/88 <0.5 <0.6 <0.5
Total Chromium 7190 2/5/88 9.2 8.2 5.4
Hexavalent Chromium 7195 2/17/88 1 <0.09 <0.09 <0.09
Total Copper 7210 2/5/88 8.6 7.9 3.8
Total Iron 7380 2/5/88 7,440 6,320 5,530
Total Lead 7420 2/5/88 <5 <6 <5
Total Nickel 7520 2/5/88 5.8 12 5.0
Total Selenium 7740 2/5/88 0.5 0.6 <0.5
Total Zinc - 7950 2/5/88 26 34 8.4

[.0. #88-128
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1/7913.4

SOIL MATRIX

METALS
PARAMETER SAMPLE TDENTIFICATION
(Units of Measure = METHOOD | ANALYSIS MW-1/ MW-1/ MW-1/

ug/g dry) NUMBER |  DATE 60-62" 64-66" 70-72"
Total Cadmium 7130 2/5/88 <0.5 0.6 <0.6
Total Chromium 7190 2/5/88 7.8 9.2 5.4
Hexavalent Chromium 7195 2/17/88 0.32 0.44 0.28
Total Copper 7210 2/5/88 5.9 4.5 3.3
Total Iron 7380 2/5/88 8,000 4,960 3,460
Total Lead 7420 2/5/88 <5 <6 <6
Total Nickel 7520 2/5/88 5.8 <5 7.1
Total Selenium 7740 2/5/88 0.5 <0.6 <0.6
Total Zinc 7950 2/5/88 22 16 8.5

SOIL MATRIX
METALS
~ PARAMETER SAMPLE TDENTIFICATION [
(Units of Measure = METHOD | ANALYSIS TB-2/ 18-2/ 18-27

ug/q dry) NUMBER DATE 0-2' 4-6' 10-12!
Total Cadmium 7130 2/5/88 1.4 0.6 <0.6
Total Chromium 7190 2/5/88 260 3,580 340
Hexavalent Chromium 7195 2/17/88 4.3 29 2.0
Total Copper 7210 2/5/88 120 14 5.4
Total Iron 7380 2/5/88 12,700 18,900 5,560
Total Lead 7420 2/5/88 480 71 5.1
Total Nickel 7520 2/5/88 21 11 6.1
Total Selenium 7740 2/5/88 0.6 <0.6 <0.6
Total Zinc 7950 2/5/88 360 35 21

1.0. #88-128
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1/7913.5

SOIL MATRIX

METALS
PARAMETER SAMPLE [DENTIFICATION
(Units of Measure = METHOD | ANALYSIS T8-2/ TB=2/ T8-2/

ug/q dry) NUMBER DATE 14-16" 20-22" 24-26"
Total Cadmium 7130 2/5/88 0.6 0.6 <0.5
Total Chromium 7190 2/5/88 210 410 380
Hexavalent Chromium 7195 2/17/88 2.3 2.4 0.53
Total Copper 7210 2/5/88 5.9 7.6 5.9
Total Iron 7380 2/5/88 4,080 6,810 5,360
Total Lead 7420 2/5/88 <6 <6 6.0
Total Nickel 7520 2/5/88 10 9.4 <4
Total Selenium 7740 2/5/88 0.6 <0.6 <0.5
Total Zinc 7950 2/5/88 17 22 17

SOIL MATRIX
METALS
PARAMETER SAMPLE IDENTIFICATION [
(Units of Measure = METHOD | ANALYSIS | TB-2/ T8-2/ 18-2/

ug/q dry) NUMBER DATE 30-32"' 34-36" 40-42"
Total Cadmium 7130 2/5/88 <0.5 <0.6 <0.5
Total Chromium 7190 2/5/88 200 130 100
Hexavalent Chromium 7195 2/17/88 4.7 6.2 6.8
Total Copper 7210 2/5/88 10 18 8.8
Total Iron 7380 2/5/88 8,110 8,650 10,700
Total Lead 7420 2/5/88 6.6 <6 <5
Total Nickel 7520 2/5/88 <4 17 8.8
Total Selenium 7740 2/5/88 <0.5 <0.6 <0.5
Total Zinc 7950 2/5/88 21 17 29

I.D. #88-128




1/7913.6

SOIL MATRIX

METALS
PARAMETER SAMPLE [DENTIFICATION
(Units of Measure = METHOD | ANALYSIS T8-2/ 18-2/ T8-27

ug/q dry) NUMBER |  DATE 44-46" 50-52" 5456
Total Cadmium 7130 2/5/88 <0.5 0.6 <0.5
Total Chromium 7190 2/5/88 100 51 18
Hexavalent Chromium 7195 2/17/88 3.0 1.7 0.32
Total Copper 7210 2/5/88 12 5.9 4.3
Total Iron 7380 2/5/88 10,800 5,540 4,410
Total Lead 7420 2/5/88 <5 <6 <5
Total Nickel 7520 2/5/88 8.9 4.0 4.8
Total Selenium 7740 2/5/88 <0.5 <0.6 <0.5
Total Zinc 7950 2/5/88 24 17 12

SOIL MATRIX

METALS
PARAMETER SAMPLE IDENTIFICATION |
(Units of Measure = METHOD | ANALYSIS T8-27 18-2/ T8-2/

ug/g dry) NUMBER DATE 60-62° 64-66"' 70-72"
Total Cadmium 7130 2/5/88 <0.6 <0.6 <0.6
Total Chromium 7190 2/5/88 28 27 13
Hexavalent Chromium 7195 2/17/88 0.19 0.19 0.17
Total Copper 7210 2/5/88 6.3 7.1 6.7
Total Iron 7380 2/5/88 4,940 5,210 3,580
Total Lead 7420 2/5/88 <6 <6 <6
Total Nickel 7520 2/5/88 <5 4.1 <6
Total Selenium 7740 2/5/88 0.6 <0.6 <0.6
Total Zinc i 7950 2/5/88 11 18 17

1.0. #88-128
Lc
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1/7913.7

SQIL MATRIX

METALS
PARAMETER SAMPLE TOENTIFICATION
(Units of Measure = METHOD | ANALYSIS MW-2/ MW-2/ MW-2/

ug/g dry) NUMBER DATE 0-2! 4-6" 10-12"
Total Cadmium 7130 | 2/9/88 1.0 <0.5 <0.5
Total Chromium : 7190 | 2/10/88 790 200 86
Hexavalent Chromium 7195 | 2/25/88 11 0.46 0.095
Total Copper 7210 ] 2/9/88 120 8.3 5.5
Total Iron 7380 | 2/10/88 13,400 8,420 4,470
Total Lead 7420 | 2/9/88 590 4.0 <4
Total Nickel 7520 | 2/9/88 15 10 10
Total Selenium 7740 | 2/8/88 <0.6 <0.5 <0.5
Total Zinc 7950 | 2/10/88 150 18 13

SOIL MATRIX

METALS
PARAMETER ‘ SAMPLE TOENTIFICATION
(Units of Measure = METHOO | ANALYSIS [ MW=2/ MW-2/ MW-27/

ug/g dry) NUMBER DATE 14-16"' 20-22' 24-26"
Total Cadmium 7130 2/9/88 <0.5 <0.5 <0.5
Total Chromium 7190 | 2/10/88 71 36 30
Hexavalent Chromium 7195 | 2/25/88 0.14 0.31 0.22
Total Copper 7210 | 2/9/88 14 21 17
Total Iron 7380 | 2/10/88 7,510 7,610 5,110
Total Lead 7420 | 2/9/88 <4 <4 <4
Total Nickel 7520 { 2/9/88 13 11 8.0
Total Selenium 7740 1 2/8/88 0.5 0.5 0.5
Total Zinc 7950 | 2/10/88 30 19 14

1.0. #88-128
{c

RECRA ENVIRONMENTAL, INC.




1/7913.8

SOIL MATRIX

METALS
PARAMETER SAMPLE TDENTTFICATION
(Units of Measure = METHOD | ANALYSIS MW-2/ MW-2/ MW-27/

ug/q dry) NUMBER DATE 30-32" 34-36" 40-42'
Total Cadmium 7130 | 2/9/88 <0.5 <0.5 <0.5
Total Chromium 7190 | 2/10/88 21 28 21
Hexavalent Chromium 7195 | 2/25/88 0.15 0.10 0.17
Total Copper 7210 | 2/9/88 7.9 11 10
Total Iron 7380 | 2/10/88 6,560 7,910 9,000
Total Lead 7420 | 2/9/88 <4 <4 <4
Total Nickel 7520 | 2/9/88 8.8 7.9 14
Total Selenium 7740 | 2/8/88 <0.5 <0.5 <0.5
Total Zinc 7950 | 2/10/88 18 20 18

SOIL MATRIX
METALS
PARAMETER SAMPLE TOENTTIFICATION [
(Units of Measure = METHOD | ANALYSIS MW-2/ MW-2/ MW-2/

ug/q dry) NUMBER |  DATE 44-46" 50-52" 54-56'
Total Cadmium 7130 | 2/9/88 0.5 <0.5 0.6
Total Chromium 7190 | 2/10/88 17 6.5 12
Hexavalent Chromium 7195 | 2/25/88 0.10 <0.09 0.12
Total Copper 7210 | 2/9/88 12 4.0 5.1
Total [ron 7380 | 2/10/88 12,200 4,940 5,850
Total Lead 7420 | 2/9/88 <4 <4 <4
Total Nickel 7520 | 2/9/88 11 <4 7.0
Total Selenium 7740 | 2/8/88 <0.5 <0.5 <0.6
Total Zinc 7950 | 2/10/88 34 9.4 11

[ \ [.0. #88-128
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1/7913.9

SOIL MATRIX

METALS
PARAMETER SAMPLE [DENTTIFICATION
(Units of Measure METHOD { ANALYSIS MwW-2/ MW-2/ MW-2/

ug/g dry) NUMBER |  DATE 60-62' 64-66" 70-72"
Total Cadmium 7130 | 2/9/88 0.6 <0.6 <0.6
Total Chromium 7190 | 2/10/88 7.8 5.6 7.3
Hexavalent Chromium - 7195 | 2/25/88 <0.09 <0.09 0.17
Total Copper 7210 | 2/9/88 4.5 3.6 4.2
Total [ron 7380 2/10/88 5,220 4,440 3,930
Total Lead 7420 | 2/9/88 <4 <4 <4
Total Nickel 7520 | 2/9/88 6.9 7.7 6.8
Total Selenium 7740 | 2/8/88 0.6 0.6 0.6
Total 7inc 7950 1 2/10/88 9.4 18 7.6

SOIL MATRIX
METALS
PARAMETER SAMPLE IDENTIFICATION
(Units of Measure METHOOD | ANALYSIS T8-1/ 18-1/ T8-17

ug/g dry) NUMBER DATE 0-2' 4-6' 10-12"
Total Cadmium 7130 | 2/9/88 <0.6 <0.5 0.5
Total Chromium 7190 | 2/10/88 900 1,220 1,760
Hexavalent Chromium 7195 | 2/25/88 8.2 16 19
Total Copper 7210 | 2/9/88 12 7.2 8.8
Total Iron 7380 | 2/10/88 6,140 6,600 12,600
Total Lead 7420 | 2/9/88 380 110 11
Total Nickel 7520 | 2/9/88 5.1 <4 14
Total Selenium 7740 | 2/8/88 <0.6 <0.5 <0.5
Total Zinc -7950 | 2/10/88 32 8.9 19

1.D. #88-128
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1/7913.10

SOIL MATRIX

METALS
PARAMETER SAMPLE TOENTIFICATION
(Units of Measure = METHOD | ANALYSIS 18-1/ 18-17 T8-1/

ug/q dry) NUMBER |  DATE 14-16" 20-22" 24-26"
Total Cadmium 7130 | 2/9/88 <0.5 0.5 0.5
Total Chromium 7190 | 2/10/88 1,680 500 440
Hexavalent Chromium 7195 | 2/25/88 18 7.9 9.2
Total Copper 7210 | 2/9/88 7.1 5.8 5.2
Total Iron : 7380 | 2/10/88 9,050 5,860 4,720
Total Lead 7420 | 2/9/88 31 5.0 <3
Total Nickel 7520 | 2/9/88 4.9 5.0 4.8
Total Selenium 7740 | 2/8/88 0.5 <0.5 <0.5
Total Zinc 7950 | 2/10/88 8.1 7.0 7.2

SOIL MATRIX
METALS
PARAMETER SAMPLE TDENTIFICATION [
(Units of Measure = METHOOD | ANALYSIS 18-1/ 18-1/ T8-17

ug/g dry) NUMBER DATE 30-32° 34-36"' 40-42"
Total Cadmium 7130 | 2/9/88 <0.5 <0.5 <0.5
Total Chromium 7190 | 2/10/88 370 380 380
Hexavalent Chromium 7195 | 2/25/88 7.0 13 9.6
Total Copper 7210 | 2/9/88 12 10 6.7
Total Iron 7380 | 2/10/88 8,790 9,140 10,400
Total Lead 7420 | 2/9/88 <3 <4 <3
Total Nickel 7520 | 2/9/88 7.0 6.0 5.8
Total Selenium . 7740 | 2/8/88 <0.5 <0.5 <0.5
Total Zinc 7950 | 2/10/88 12 13 12

{ \ [.0. #88-128
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1/7913.11

SOIL MATRIX -
METALS
“PARAMETER SAMPLE [DENTIFICATION P
(Units of Measure = METHOD | ANALYSIS 18-1/ T8-17 T8-1/
ug/g dry) NUMBER DATE 44-46" 50-52" 54-56"'
Total Cadmium 7130 | 2/9/88 <0.5 <0.5 <0.5 -
Total Chromium 7190 | 2/10/88 300 98 110 e
Hexavalent Chromium 7195 | 2/25/88 7.3 3.1 3.2
Total Copper 7210 | 2/9/88 7.6 4.9 6.2 -
Total Iron 7380 2/10/88 9,090 4,340 6,380
Total Lead 7420 | 2/9/88 <3 <3 <3
Total Nickel 7520 | 2/9/88 7.8 5.9 5.0 -
Total Selenium 7740 | 2/8/88 <0.5 <0.5 0.5
Total Zinc 7950 | 2/10/88 11 8.8 9.9 "
[
*i'
SOIL MATRIX w
METALS
-
“PARAMETER SAMPLE TDENTIFICATION -
(Units of Measure = METHOD | ANALYSIS TB-1/ T8-1/ 18-1/
ug/g dry) NUMBER |  DATE 60-62" 64-66" 70-72" -
Total Cadmium 7130 2/9/88 <0.6 <0.6 0.6 -
Total Chromium 7190 | 2/10/88 59 26 15
Hexavalent Chromium 7195 | 2/25/88 2.8 0.26 0.32 i
Total Copper 7210 | 2/9/88 5.7 4.4 4,2 .
Total Iron 7380 | 2/10/88 3,930 3,090 2,810
Total Lead 7420 2/9/88 <4 <6 <4 »
Total Nickel 7520 | 2/9/88 5.3 5.5 5.5 N
Total Selenium - 7740 | 2/8/88 <0.6 0.6 <0.6 ‘
Total Zinc 7950 | 2/10/88 7.8 7.1 6.9 -
-
-
-

[ f\ [.0. #88-128 | -
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1/7913.12

SOIL MATRIX

METALS
PARAMETER SAMPLE TOENTIFICATION
(Units of Measure = METHOD | ANALYSIS TB-1/ 18-1/ TB-1/
yg/g dry) NUMBER DATE 2-4! 6-8' 8-10"
Total Chromium 7190 | 2/10/88 2,010 1,770 1,440

SOIL MATRIX

METALS
“PARAMETER SAMPLE IDENTIFICATION
(Units of Measure = METHOD | ANALYSIS T8-1/ T8-1/ T8-1/
ug/g dry) NUMBER'| DATE 12-14¢ 16-18" 18-20"
Total Chromium 7190 | 2/10/88 3,050 1,240 710

{‘ A [.0. #88-128
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1/7913.13

SOTL MATRIX

{6

PARAMETER (UNITS OF MEASURE)
LEACHABLE LEACHABLE
SAMPLE LEACHABLE NITRATE PHOSPHOROQUS SULFATE
[DENTIFICATION (pg/g dry) (ug/g dry) (ug/q dry)
MW-1/0-2' 3.7 0.9 58
MW-1/10-12" 2.0 0.9 <41
MW-1/20-22" <3 0.9 <41
MW-1/30-32' <3 <0.9 <42
MW-1/40-42' 3.1 0.9 <42
MW-1/50-52' 3.5 0.9 64
MW-1/60-62"' 2.8 0.9 <42
MW-1/70-72" 5.6 <0.9 <48
TB-2/0-2" <3 61 120
TB-2/10-12"' <3 39 <42
TB-2/20-22' <3 30 <42
TB-2/30-32" <3 18 <42
TB-2/40-42"' <3 29 <42
TB-2/50-52"' 2.4 16 <42
T8-2/60-62' 5.4 17 <43
TB-2/70-72" 3.4 6.1 <45
Analysis Date 2/16/88 2/20/88 2/23/88
Method Number 9200 365.2 9038

:

[.D. #88-128
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1/7913.14

SOIL MATRIX

PARAMETER (UNITS OF MEASURE)
LEACHABLE © LEACHABLE
SAMPLE LEACHABLE NITRATE PHOSPHOROUS SULFATE
IDENTIFICATION (ug/g dry) (ug/g dry) (ug/g dry)
MW-2/0-2' 9.6 66 78
MW-2/10-12' <3 41 <42
MW-2/20-22' 5.3 43 <42
MW-2/30-32' 2.2 11 <42
MW-2/40-42" 5.5 28 110
MW-2/50-52° 3.3 13 73
MW-2/60-62° 4.3 7.5 <46
MW-2/70-72' 3.3 15 <48
T8-1/0-2' 54 79 69
T8-1/10-12' 16 400 <42
T8-1/20-22' <3 48 <42
T8-1/30-32' <3 22 <43
T8-1/40-42' 2.3 32 <42
T8-1/50-52" <3 17 <42
T8-1/60-62"' 2.7 17 <45
T8-1/70-72' 3.1 2.1 <46
Analysis Date 2/16/88 2/20/88 2/23/88
Method Number 9200 365.2 9038

L \ [.0. #88-128
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1/7913.15

SOIL MATRIX

PARAMETER (UNITS OF MEASURE)

SAMPLE ORY WEIGHT (103°C)
[DENTIFICATION (%)
MW-1/0-2' 88.2
MW-1/4-6' 95.3
MW-1/10-12" 97.5
MW-1/14-16" 95.6
MW-1/20-22" 97.4
MW-1/24-26" 96.8
MW-1/30-32' 96.4
MW-1/34-36"' 96.6
MW-1/40-42' 97.1
MW-1/44-46"' 96.6
MW-1/50-52" 96.0
MW-1/54-56" 95.9
MW-1/60-62"' 93.8
MwW-1/64-66" 88.3
MW-1/70-72' 83.6
T8-2/0-2' 80.2
18-2/4-6' 89.6
T8-2/10-12" 96.8
T8-2/14-16" 96.7
T8-2/20-22' 95.8
T8-2/24-26" 96.5
T8-2/30-32" 95.6
TB-2/34-36" 95.5
T8-2/40-42' 95.2
T8-2/44-46" 95.0
TB-2/50-52' 95.4
18-2/54-56" 9.1
T8-2/60-62' 91.3
78-2/64-66" 88.8
TB-2/70-72" 88.0
#88-128
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1/7913.16

SOIL MATRIX

PARAMETER (UNTTS OF WEASUREY
SAMPLE ORY WEIGHT (103°C)
IDENTIFICATION (%)
MW-2/0-2" 81.8
MW-2/4-6" 95.7
MW-2/10-12" 97.0
MW-2/14-16" 95,7
MW-2/20-22" 9.1
MW-2/24-26" 95.2
MW-2/30-32" 94.9
MW-2/34-36" 9.1
MW-2/40-42" 95.2
MW-2/84-46" 95.3
MW-2/50-52" 95.5
MW-2/54-56" 95.7
MW-2/60-62" 86.1
MW-2/64-66" 89.0
MW-2/70-72" 82.5
T8-1/0-2" 93.1
TB-1/2-4" 94.6
TB-1/4-6" 96.5
TB-1/6-8" 89.1
TB-1/8-10" 95.8
T8-1/10-12" 96.0
T8-1/12-14" 96.3
T8-1/14-16" 96.6
T8-1/16-18" 97.0
T8-1/18-20" 96.5
TB-1/20-22" 96.9
T8-1/24-26" 97.0
T8-1/30-32" 92.9
TB-1/34-36" 95.9
T8-1/40-42" 95.8
T8-1/44-46" 95.9
TB-1/50-52" 9.1
TB-1/54-56" 94,9
TB-1/60-62" 89.2
78-1/64-66" 89.8
TB-1/70-72" 87.7

L ) [.0. #88-128

RECRA ENVIRONMENTAL, INC.




(A T T i : kB 31 kK i E : i ki i kK 3 KB 3 Kk i K i K a
821-88# "0°1
66 00S 056 ouLz (e3o)
86 05 ovLL wniuaas |ejoy
£01 005 025¢ (3NN Le30)
901 00S 02vL peay ejof
001 005 08¢ uou] (ejo)
€01 00S 012 4addo) |e30)
wniwoay)
L6 005 S61¢ jud|eARXdH
101 005 061, wniwoay) tejoy
101 00S ' 9b-bb/1-MW 0ETL wniwpe) (e3o]
A¥3IN0I3Y INIdS NOILVDIJIINIO] YIGWON ¥31 INVYYd
IN3D¥3d 30 31dWYS GOH13N
SWYYI0Y) IW
STIVLIW
XTY1VW 110S
AJVINIIV - NOILVWYOANI TOYLINOD ALITWND
0 92 92 92 056( Jutz (ejo)
- G 0> S 0 G 0> ovLL wniua|as (ejo]
£°1 8°9 L9 6°b 025¢ 13NN LBI0)
- 6> 6> 6> 0bt pea (ejo]
098 ovb‘s | 050‘8 | 0€8°9 08€L uoJ| tejol
26°0 9°8 2°6 6°L (1] ¢ 43ddo) {30}
- 60°0>| 60°0>| 60°0> S61L . WNLWoJY) Jud|RARXIH
68°0 2°6 8°6 9°8 061¢ wniwoay) (e30]
- 5 0> S 0> S 0 V9Y-Yb/T-MW 0€1L wniwpe) |ej0f
NOT1VIA3Q NV IW 2 1 NOILVII41INICI YIGWNN (Aap b/br g
0YVONYLS INWA | INTVA I 1dWYS QOH1 3W = 34NSea JO situn) r
YILIWVYVd >
3
SIVIIW z
X1Y41VW 110S 2 S
NOISIJ3Yd - NOILVWYOINI TO¥INOD ALITVND g
od
L1E16L/1 u

iSRS




8c1-884 "0°1

28 00$ 0564 JuLz (ejoy
86 0S oviL wniud|as |e3o)
201 005 02S¢ [3ILN LeI0]
501 005 02! peay (ejo)
66 00S 08€L uoa] (ejo]
101 00S 012! 49ddo) |ejo}
untwoay)
') 005 S6TL JUd| BARXIH
S11 00S 061¢ wnLwoay) Le3oj
501 006 122-02/2-91 0ETL wnwpe) (€30}
AY¥3A0D3Y INIAS NOI1VJ1411N30] YIIWNN ¥3IL3IWYYYd
IN32¥3d 40 31dWYS QOHLIN
SWYY9I0Y) IW
SIVLIW
XIYLVW 110S
AJVINIIV - NOILVWYOINI TOYLNOD ALITWND
1°¢ 22 (1 (2 056. JuL7 |ejo)
- 9°0> 9°0> 9°0> oviL wniud|as (e3o]
G8°0 v°6 8°8 o1 02S¢ 132N Lej0]
- 9> 9> 9> (YA pea’ (e10)
0002 018‘9 | ofv‘s | oet1* 08€( uoa] (ejoy
66°0 9/ 6°9 £°8 012! 43ddo) (ejo]
¥9°0 v°e 8°2 6°1 G614 . WNLWOJY) U3 |RARXIY
0 (1}87 1]¢7 (11§ 061/ wniwoay) (030}
- 9°0> 9°0> 9°0> 122-02/2-81 0E1L wniwpe) |ejo}
NOIIVIA3Q NV 3IW Z 1 NOI1VDI411INIOI YIGWON (Aap b/br )
OYYONY 1S INIVA | 3nWA 31dWYS QOH13W = JUNSEIN JO s3tufn) J
Y31 INVYV s
-l
3
SIV13IW ]
X1YLVW 110S 2 3
NOISIJ3Y¥d - NOILYWYOINI T0¥INOD ALITWND z
a_d:
81 E16L/1 u

i

o



o

B21-88# 01
£8 005 0561 JuL7 ejoy
96 0s ovLL wniua|ds e30}
86 005 025¢ [3XDIN (©70]
101 005 02! peaq (ej0]
101 00$ 08¢/ uoa] |e30]
86 005 012! J3ddo) (e30)
wn Lwoay)
L6 005 G6T/ jua|eAexay
L6 00S 061¢ wnwouy) (e3o)
£01 005 2L-0L/2-91 0E1L wniwpe) (ejo]
AY¥3A0I3Y INIdS NOI1VJI411N30] YIGWNN ¥313IWVHYd
1N3DY3d 40 31dWYS OOHLIW
SHYY9I0YD I
SIVLIW
XIYLIWW 110S
AJVY¥NIIV - NOILVWYOINI JOYINOD ALITWND
b1 (1 91 81 056! Julz |ejol
- 9°0> 9°0> 9°0> oviL wniua|ds |ejo)
- 9> 9> 9> 02SL 12NN (®)0)
- 9> 9> 9> (1 FAZ4 peai (ejo)
0L2 085 ‘¢ osL° 06€ ‘€ 08€¢ uoJ4] [ej0)
0 L9 L9 L9 012¢ 43ddo) (ejoy
¥90°0 (o FARI) 12°0 S61¢ . WNIWOJY) Jud|RARXIH
vl €1 vl A 061 wniwoJy) |e30g
- 9°0> 9°0> 9°0> 2L-0L/2-91 0E1!L , wniwpe) |ejo}
NOILV1A3Q NV IW 2 1 NOILVII41IN3O] Y3IAWNN (Aap by/br
QYYANYLS INTWA INWA 31dNYS OOHL3IW = dUNSEAN JO s3tuf)
: Y3LINYIYd
SIVIINW
X141VW 110S A
NOISIJ3¥d - NOILVWYOJNI 0MINOD ALITVAD
o_d
61°€164/1

RECRA ENVIRONMENTAL. INC.



£

821-884 Q"1

e

£01 005 056/ Jutz |e3o}
96 05 ovLL wniua|as |e3oj
66 005 025. [3%2IN (30}
6 005 (YA 24 peay (ejo0)
201 00S 08€L uoua] ejo}
001 00S o12L 43ddo) |ejo}
wniwouay)
98 005 661! juafeARXIY
66 00S 061L wniwoay) (e3o0f
£01 005 12-0/2-MW 0ETL wniwpe) |e310}
AY¥3N0ITY INJS NOILvII411IN3Q] Y3GWNN ¥31INVYVd
1N32¥3d 40 I1dWYS QOHLIW
SWYY90UD I
SIVIINW
XI1YiVW 110S
AJVHNIIV - NOILVWYOINI 0YUINOD ALITVAD
vi 061 091 ov1 0561 JuLz (elog
- 9°0> 9°:0> 9°0> oviL wnNiLud|ds (e3jo]
1£°0 Sl Sl b1 025! 12XIIN (e30)
9 065 0£9 ovS 02yt pea (e30]
0 DOV ET | 00F°€T | 00V E1 08€! uoa] [e3jo}
€€ 021 ov1 £6 012! Jaddo) (ej0)
9°1 4 L°6 21 S61L ., WN{WoJ4Y) JUI|RARXIY
¢ 061 08¢ 06 061! wnLwouy) (30}
G80°0 0°1 86°0 11 * 4 2-0/2-MW 0t 1L wniwpe) (ej0}
NOILVIAIQ NY3IW 2 1 NOTLVDI4IIN3O] Y3IGWNN (Aap b/br g
OYYONV1S IN WA INVA I 1dWYS 00OH1IW = d4nse3y jJo situfn) ¥
Y31 IWVYvd ¥
H
SIVIINW m
XI1¥1VW 110S 2] :
NOISIJ3¥d - NOILVWYO4INI TO¥INOD ALITVND -
od3
02°€164/1 w

ol



R i 0§ 3 P 6 £ 3 & i Cob COE i -
821-88# “0°1
501 005 .02-81/1-81 061¢ Wnwouy) e70]
A93N0038 | IS NOTIVOIITINIOI TEIL ¥ INVEVd
IN3D¥3d 0 31dWYS JOHL 3N
SHYYD0UD IW
e
XIYIVW 110S
ADVUNIIV - NOTLVWHOINI 0¥INOD ALITVAD
vl ouL 004 02l ,02-81/1-81 061L wniwoay) 1030)
NOTLIVIAIG | NvIW z 1 NOT1VO1I1INIOT FIGNON . (Kap 676
QYVONV LS NWA | 3InTva I1dWYS QOHLIN = aJnseay 40 s1tupn)
Y31 IWVavd
STVLIW
XTYLYW 110S
NOISIO3¥d - NOLLVWYOINI TOMINOD ALITWAD
12°€164/1

o_d

S

RECRA ENVIRONMENTAL, INC.



1/7913.22

QUALITY CONTROL INFORMATION - PRECISION
SOIL MATRIX

UNITS OF SAMPLE VALUE VALUE STANDARD
PARAMETER MEASURE IDENTIFICATION 1 2 MEAN | DEVIATION
) Leachable ug/qg dry| Mw-1/40-42 3.9 2.2 3.1 1.2
Nitrate
‘ TB-2/20-22' <3 <3 <3 -
" T8-1/20-22' <3 <3 <3 -
" Leachable ug/g dry MW-1/40-42" <0.9 <0.9 <0.9 -
Phosphorous
. MW-2/20-22' 53 33 43 14
T8-1/20-22' 46 49 48 2.1
Leachable ug/g dry | Mw-1/40-42° <42 <42 <42 -
Sulfate
MW-2/20-22' <42 <42 <42 -
T8-1/20-22' <42 <42 <42 -

1.0. #88-128
Ls

RECRA ENVIRONMENTAL, INC.



1/7913.23

QUALITY CONTROL INFORMATION - ACCURACY
SOIL MATRIX

SAMPLE ug OF %
PARAMETER [DENTIFICATION SPIKE RECQVERY
Leachable MW-1/40-42" 5.0 106
Nitrate
MW-2/20-22' 5.0 116
TB-1/20-22" 5.0 106
Leachable MW-1/40-42" 50 102
Phosphorous
MW-2/20-22"' 50 67
T8-1/20-22" 50 87
Leachable MW-1/40-42' 20 103
Sulfate
MW-2/20-22" 20 102
TBf1/20-22° 20 105

{ A 1.D. #88-128

RECRA ENVIRONMENTAL. INC.
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1/7388,1

ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared By

Recra Environmental, Inc.
10 Hazelwood Orive, Suite 106
Amherst, New York 14150

COMMENTS

Comments pertain to data on one or ali pages of this report.

The valyes reported as "less than"

(<) indicate the working detection
limit for the particular sample and/or parameter,

Methods used for the EP Toxicit

y Test procedure as well as the analysis
of the resulti

ng extract are presented in

U.S. Environmental Protection Agency
publication, "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods". July 1982, SW-846, Second Edition,



1/7988.2

EP TOXICITY TEST EXTRACT - METALS

SAMPLE [DENTTFTCATION

PARAMETER ANALYSIS | EPA MAX.
(Units of Measure = mg/l1) DATE CONC. comp, 1 comMP, 2
Total Arsenic 3/9/88 5.0 <0.005 <0.005
Total Barium 3/18/88 100.0 <0.02 <0.02
Total Cadmium 3/17/88 1.0 <0.006 <0.006
Total Chromium 3/17/88 5.0 <0.006 <0.006
Total Lead 3/17/88 5.0 <0.02 <0.02
Total Mercury - 3/4/88 0.2 <0.0005 <0.0005
Total Selenium 3/9/88 1.0 <0.005 <0.005
Total Silver 3/19/88 5.0 <0.005 <0.005

_X_ Standard Addition
___Non-Standard Addition

EP TOXICITY TEST EXTRACT - METALS

SAMPLE [DENTIFICATION

PARAMETER ANALYSIS | EPA MAX.
(Units of Measure = mg/1) DATE CONC. comMpP, 3 COMP, 4
Total Arsenic 3/9/88 5.0 <0.005 <0.005
Total Barium 3/18/88 100.0 <0.02 0.22
Total Cadmium 3/17/88 1.0 <0.006 <0.006
Total Chromium 3/17/88 5.0 0.041 0.009
Total Lead 3/17/88 5.0 <0.02 <0.02
Total Mercury 3/4/88 0.2 <0.0005 <0.0005
Total Selenium 3/9/88 1.0 <0.005 <0.00%
Total Silver 3/19/88 5.0 <0.005 <0.005

_X_ Standard Addition
___Non-Standard Addition

{ 8 1.0. #88-236

AECRA ENVIRONMENTAL. INC.
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1/7988.3

EP TOXICITY TEST EXTRACT - METALS

SAMPLE TOENTTFICATION

PARAMETER ANALYSIS | EPA MAX. .

(Units of Measure = mg/1) DATE CONC. COMP., § T81:12-14"
Total Arsenic 3/9/88 5.0 <0.005 <0.005
Total Barium 3/18/88 100.0 <0.05 <0.02
Total Cadmium 3/17/88 1.0 <0.006 <0.006
Total Chromium 3/17/88 5.0 0.023 0.064
Total Lead 3/17/88 5.0 <0.02 <0.02
Total Mercury - 3/4/88 0.2 <0.0005 <0.0C05
Total Selenium 3/9/88 1.0 - <0.005 <0.005
Total Silver 3/19/88 5.0 <0.005 <0.00%

X Standard Addition

—__ Non-Standard Addition

EP TOXICITY TEST EXTRACT - METALS

SAMPL N ATION

PARAMETER ANALYSIS | EPA MAX,

(Units of Measure = mg/l1) DATE CONC. T82:4-6'
Total Arsenic 3/9/88 5.0 <0.005
Total Barium 3/18/88 100.0 <0.02

Total Cadmium 3/17/88 1.0 <0.006
Total Chromium 3/17/88 5.0 <0.005
Total Lead 3/17/88 5.0 <0.02

Total Mercury 3/4/88 0.2 <0.000%
Total Selenium 3/9/88 1.0 <0.005
Total Silver 3/19/88 5.0 <0.005

X Standard Addition

—__ Non-Standard Addition

[.0. #88-236

RECRA ENVIRONMENTAL, INC.




1/7988.4
QUALITY CONTROL INFORMATION - PRECISION
gEP TOXICITY TEST EXTRACT - METALS
SAMPLE IDENTIFICATION COMP, 5
PARAMETER VALUE VALUE STANDARD

(Units of Measure = mg/1) 1 2 MEAN DEVIATION
Total Arsenic <0.005 | <0.005 | <0.005 -
Total Barium <0.05 <0.05 <0.05 -
Total Cadmium <0.006 | <0.006 | <0.006 -
Total Chromium 0.022 0.023 0.023 0.00071
Total Lead <0.02 <0.02 <0.02 -
Total Mercury <0.0005 | <0.0005 | <0.0009 -
Total Selenium <0.005 | <0.005 | <0.005% -
Total Silver <0.005 | <0.005 | <0.005 -

_X_ Standard Addition
___ Non-Standard Addition

{ A 1.D. #88-236

RECAA ENVIRONMENTAL, INC.

F 2



1/7988.5

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION comMe, 1

ug ofF T
PARAMETER SPIKE RECOVERY
Total Arsenic 25 104
50 98
Total Barium 2,500 98
5,000 98
Total Cadmium 250 102
500 100
Total Chromium | 250 106
500 103
Total Lead 2,500 99
5,000 98
Total Mercury 0.2 114
0.4 105
Total Selenium | 25 92
50 94
Total Silver 250 97
500 94

Lm [.0. #88-236

SRA ENVIRONMENTAL, INC.



1/7988.6

Im 1.0, #88-236

CRA ENVIRONMENTAL, INC.

QUALITY CONTROL INFORMATION - ACCURACY

EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP, 2
ug OF 4
PARAMETER SPIKE RECOVERY
Total Arsenic 25 100
50 94
Total Barium 2,500 98
5,000 99
Total Cadmium 250 104
500 102
Total Chromium | 250 106
500 104
Total Lead 2,500 98
5,000 95
Total Mercury 0.2 115
0.4 114
Total Selenium | 25 92
50 88
Total Silver 250 92
500 93

S L s AT BT i

L ]



1/7988.7

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE [DENTIFICATION COMP, 3

ug OF S
PARAMETER SPIKE RECOVERY
Total Arsenic 25 96
50 94
Total Barium 2,500 94
5,000 97
Total Cadmium 250 103
500 100
Total Chromium | 250 103
500 100
Total Lead 2,500 100
5,000 98
Total Mercury 0.2 104
0.4 107
Total Selenium | 25 92
50 92
Total Silver 250 92
500 92

] @ 1.0. #88-236

ACCRA ENVIRONMENTAL, INC.



1/7988.3

@ 1.0. #88-236

ECRA ENVIRONMENTAL. INC.

QUALITY CONTROL INFORMATION - ACCURACY

EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION Comp. ¢4
ug OF %
PARAMETER SPIKE RECQOVERY
Total Arsenic 25 96
50 96
Total Barium 2,500 96
5,000 98
Total Cadmium 250 104
500 102
Total Chromium | 250 101
500 100
Total Lead 2,500 99
5,000 95
Total Mercury 0.2 117
0.4 116
Total Selenium | 25 92
50 92
Total Silver 250 94
500 93

L |



1/7988.9

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE [DENTIFICATION COMP, 5

ug OF X
PARAMETER SPIKE RECQVERY
Total Arsenic 25 104
50 93
Total Barium 2,500 95
5,000 94
Total Cadmium 250 102
500 101
Total Chromium { 250 104
500 101
Total Lead 2,500 97
5,000 97
Total Mercury 0.2 93
0.4 99
" Total Selenium | 25 96
50 92
Total Silver 250 94
500 91

o

Fb [.0. #88-2386
o -

CRA ENVIRONMENTAL. INC.



1/7988.10

[ [ [.D0. #88-236

1ECRA ENVIRONMENTAL. INC.

QUALITY CONTROL INFORMATION - ACCURACY

EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION TBl:12-14"
ug OF %
PARAMETER SPIKE RECOVERY
Total Arsenic 25 92
50 90
Total Barium 2,500 94
5,000 99
Total Cadmium 250 105
500 103
Total Chromium | 250 104
500 103
Total Lead 2,500 100
5,000 100
Total Mercury 0.2 102
0.4 111
Total Selenium | 25 96
50 94
Total Silver 250 96
500 97

E Y EB



1/7988.11

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE I[DENTIFICATION 782:4-6'

ug OF X
PARAMETER SPIKE RECOVERY
Total Arsenic 25 92
50 92
Total Barium 2,500 98
5,000 96
Total Cadmium 250 103
500 96
Total Chromium | 250 103
500 97
Total Lead 2,500 101
5,000 101
Total Mercury 0.2 96
0.4 99
Total Selenium | 25 92
50 92
Total Silver 250 92
500 94

@ 1.0, #88-236

RECAA ENVIRONMENTAL, INC.
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ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared B8y
Recra Environmental, Inc.

10 Hazelwood Drive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodologies empioyed in obtainin
results are indicated on the specific data table,
sented refer to the following U.S. Enviranmental Pr

g the enclosed analytical
The method numbers pre-
otection Agency reference.

o U.S. Environmental Protaction Agency "Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods". Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Fdition

COMMENTS

Comments pertain to data on one or all pages of this report.

The values reported as “less than“ (<) indicate the working detection
limit for the particular sample and/or parameter.

Results of the analysis of soils are corrected for moisture content and
reported on a dry weight basis.

AECRA ENVIRONMENTAL, INC.

¥

¥



1/8034.2

SOIL MATRIX

<1l

e

METALS
PARAMETER SAMPLE _IDENTIFICATION (DATE)
(Units of Measure = METHOD | ANALYSIS [ DP-2 (0-0.5') [ DP-2 (2.0-2.5")

ug/gq dry) NUMBER DATE (2/19/88) (2/19/88)
Total Cadmium 7130 | 3/22/88 1.1 <0.6
Total Chromium 7190 | 3/22/88 25,800 4,570
Hexavalent Chromium 7195 | 3/12/88 4,610 150
Total Copper 7210 | 3/22/88 220 17
Total Iron 7380 | 3/15/88 19,000 9,220
Total Lead 7420 | 3/17/88 53,200 570
Total Nickel 7520 | 3/18/88 29 4.6
Total Selenium 7740 | 3/4/88 <0.6 <0.6
Total Zinc 7950 | 3/22/88 200 20

SOIL MATRIX
METALS
PARAMETER SAMPLE [OENTIFTCATION (CATE)
(Units of Measure = METHOD | ANALYSIS [ DP-2 (§.0-3.37Y OP-2 (4.5-5.0") |

ug/g dry) NUMBER DATE (2/19/88) (2/19/88)
Total Cadmium 7130 | 3/22/88 <0.6 <0.6
Total Chromium 7190 | 3/22/88 4,740 3,650
Hexavalent Chromium 7195 | 3/12/88 220 400
Total Copper 7210 | 3/22/88 18 15
Total Iron 7380 | 3/15/88 6,820 7,050
Total Lead 7420 | 3/17/88 1,600 7,050
Total Nickel 7520 | 3/18/88 5.1 <2
Total Selenium 7740 | 3/4/88 <0.6 <0.6
Total Zinc . 7950 | 3/22/88 19 15

D. #88-254

rm 3

© ECRA ENVIRONMENTAL, INC.




1/8034.3

SOIL MATRIX
METALS

PARAMETER

yg/g dry)

(Units of Measure =

METHOD | ANALYSIS
NUMBER DATE

SAMPLE TOENTIFICATION (DATE)

[ 0P-2 (5.0-5.5

OP-2 (6.0-6.5)

(2/19/88) (2/19/88)
Total Cadmium 7130 | 3/22/88 <0.6 <0.6
Total Chromium 7190 | 3/22/88 3,350 3,050
Hexavalent Chromium 7195 | 3/12/88 110 69
Total Copper 7210 |} 3/22/88 10 11
Total Iron 7380 | 3/15/88 6,230 9,510
Total Lead 7420 | 3/17/88 830 750
Total Nickel 7520 | 3/18/88 <2 <2
Total Selenium 7740 | 3/4/88 <0.6 0.6
Total Zinc 7950 | 3/22/88 11 9.9
SOIL MATRIX
METALS
PARAMETER SAMPLE TOENTIFICATION (DATE)
(Units of Measure = METHOD | ANALYSIS <2 (6.5-7.0') OP-2 (7.0-7.5")
ug/q dry) NUMBER DATE (2/19/88) (2/19/88)

Total Cadmium 7130 | 3/22/88 0.6 0.6
Total Chromium 7190 | 3/22/88 3,200 3,110
Hexavalent Chromium 7195 | 3/12/88 130 87
Total Copper 7210 | 3/22/88 11 11
Total Iron 7380 | 3/15/88 4,350 4,010
Total Lead 7420 | 3/17/88 5,690 800
Total Nickel 7520 | 3/18/88 2.8 3.7
Total Selenium 7740 | 3/4/88 <0.6 <0.6
Total Zinc 7950 | 3/22/88 10 10

[.0. #88-254
@ 88-25

ICRA ENVIRONMENTAL. INC.

LI



1/8034.4

SOIL MATRIX
PARAMETER (UNTTS OF MEASURE)

” SAMPLE ANALYSIS ORY WEIGHT (103°C)
» [DENTIFICATION DATE (%)

oP-2 (0-0.5") 3/5/88 89.0

0P-2 (2.0-2.5") 3/5/88 9.1
" oP-2 (4.0-4.5'") 3/5/88 96.7

OP-2 (4.5-5.0') 3/5/88 95.6

0P-2 (5.0-5.5") 3/5/88 96.0
- 0P-2 (6.0-6.5") 3/5/88 96.4

oP-2 (6.5-7.0") 3/5/88 95.7
b oP-2 (7.0-7.5") 3/5/88 95.4

- [.0. #88-254

RECAA ENVIRONMENTAL, INC.
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1/8337.1

ANALYTICAL RESULTS

Prepared For

* Deknatel

Prepared By
Recra Environmental, Inc.

10 Hazelwood Orive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodologies employed in obtaining the enclosed analytical
results are indicated on the specific data table. The method numbers pre-
sented refer to one of the following U.S. Environmental Protection Agency
references.

o 40 CFR Part 136 "Guidelines Establishing Test Procedures for the Analysis
of Pollutants Under the Clean Water Act" October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

o U.S. Environmental Protection Agency "Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods". Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition.

COMMENTS
Comments pertain to data on one or all pages of this report.

The values reported as "less than" (<) indicate the working detection
limit for the particular sample and/or parameter.

Results of the analysis of soils are corrected for moisture content and
reported on a dry weight basis.

Le

RECRA ENVIRONMENTAL. INC.

S Y
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1/8337.2

SOIL MATRIX

METALS
‘PARAMET§R_ SAMPLE " TDENTTFICATION (DATEY
(Units of Measure = METHOD | ANALYSIS | DP-T/T3-T%° oP-1/15-1T"

ug/g dry) NUMBER DATE (3/22/88) (3/22/88)
Total Chromium 7190 | 4/23/88 69 62
Hexavalent Chromium 7195 | 4/28/88 1.3 0.59
Total Copper 7210 | 4/13/88 3l 21
Total Iron 7380 | 4/23/88 6,510 6,710
Total Lead 7420 | 4/15/88 150 150
Total Zinc 7950 | 4/27/88 30 15

SOIL MATRIX
METALS
PARAMETER SA 3
(Units of Measure = METHOD | ANALYSIS | DP-1/17-19°7 OP-1/19-21"

ug/q dry) NUMBER DATE (3/22/88) (3/22/88)
Total Chromium 7190 | 4/23/88 34 13
Hexavalent Chromium 7195 | 4/28/88 0.81 0.13
Total Copper 7210 | 4/13/88 21 12
Total I[ron 7380 | 4/23/88 7,810 4,020
Total Lead 7420 | 4/15/88 110 55
Total Zinc 7950 | 4/27/88 17 9.2

1.0, #88-455
{c

SRA ENVIRONMENTAL. INC.
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1/8337.3
SOIL MATRIX
METALS
PARAMETER SAMPLE [DENTIFTCATION (DATE)
(Units of Measure = METHOD | ANALYSIS OP-1/21-23"' DP-1/23-25"

ug/g dry) NUMBER DATE (3/22/88) (3/22/88)
Total Chromium 7190 | 4/23/88 35 8.1
Hexavalent Chromium 7195 | 4/28/88 0.29 <0.08
Total Copper 7210 | 4/13/88 25 7.1
Total Iron 7380 | 4/23/88 13,600 2,920
Total Lead 7420 4/15/88 73 28
Total Zinc 7950 | 4/27/88 23 8.7

SOIL MATRIX
METALS
PARAMETER SAMPLE TDENTIFICATION (DATE) |
(Units of Measure = METHOOD | ANALYSIS | OP-1/25-27" OP-1/27-29"

ug/g dry) NUMBER |  DATE (3/22/88) (3/22/88)
Total Chromium 7190 | 4/23/88 8.7 12
Hexavalent Chromium 7195 | 4/28/88 0.10 <0.08
Total Copper 7210 | 4/13/88 9.6 19
Total Iron 7380 | 4/23/88 5,080 20,900
Total Lead 7420 | 4/15/88 37 97
Total Zinc 7950 | 4/27/88 10 12

[.0. #88-455

RECRA = VMONMENTAL INC. st s omios s taiterse S oo S8 e i 1 5 A R



1/8337.4

SOIL MATRIX

METALS
PARAMETER SAMPLE TDENTTFICATION (DATE)
(Units of Measure = METHOD | ANALYSIS HP-1/33-3%"

ug/g dry) NUMBER DATE (3/22/88)
Total Chromium 7190 | 4/23/88 18
Hexavalent Chromium 7195 | 4/28/88 0.11
Total Copper 7210 | 4/13/88 14
Total Iron 7380 | 4/23/88 4,570
Total Lead : 7420 | 4/15/88 39
Total Zinc 7950 | 4/27/88 10

[.0, #88-455

Lc

asras ENVIBNNMENTAL INC.
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1/8337.5

SOIL MATRIX
METHOD 9200

CRA ENVIRONMENTAL. INC.

PARAMETER [UNTTS OF MEASUREY |
SAMPLE ANALYSIS LEACHABLE NITRATE
IDENTIFICATION DATE (ug/g dry)
0P-1/13-15" 4/15/88 1.3
opP-1/15-17" 4/15/88 1.7
opP-1/17-19° 4/15/88 6.2
oP-1/19-21" 4/15/88 3.7
0p-1/21-23" 4/15/88 3.2
0P-1/23-25" 4/15/88 1.7
OP-1/25-27" 4/15/88 1.9
oP-1/27-29' 4/15/88 1.4
0P-1/33-35' 4/15/88 1.6
SOIL MATRIX
METHOD 365.2
PARAMETER (UNITS OF MEASURE)
SAMPLE ANALYSIS LEACHABLE PHOSPHOROUS
IDENTIFICATION DATE (ug/g dry)
DP-1/13-15" 4/16/88 9.1
oP-1/15-17¢ 4/16/88 7.7
pP-1/17-19" 4/16/88 6.1
oP-1/19-21" 4/16/88 5.7
oP-1/21-23' 4/16/88 3.6
oP-1/23-25' 4/16/88 3.7
oP-1/25-27' 4/16/88 3.9
0P-1/27-29' 4/16/88 5.4
DP-1/33-35" 4/16/88 4.7
1.0. #88-455




1/8337.6

SOIL MATRIX
METHOD 9038

PARAMETER (UNTTS OF MEASUREY
SAMPLE ANALYSIS LEACHABLE SULFATE
[DENTIFICATION DATE (ug/q dry)
0P-1/13-15" 4/22/88 28
pP-1/15-17" 4/22/88 <20
oP-1/17-19' 4/22/88 <20
0P-1/19-21" 4/22/88 <20
oP-1/21-23" 4/22/88 <20
0P-1/23-25" 4/22/88 <20
DP-1/25-27" 4/22/88 37
oP-1/27-29" 4/22/88 58
DP-1/33-35" 4/22/88 _ <20
SOIL MATRIX
PARAMETER (UNITS OF MEASUREY ]
SAMPLE ANALYSIS “DRY WEIGHT (103°C)

IDENTIFICATION DATE (%)
oP-1/13-15" 4/27/88 93.7
pP-1/15-17¢ 4/27/88 92.4
oP-1/17-19° 4/27/88 93.5
pP-1/19-21" 4/27/88 94.4
oP-1/21-23¢ 4/27/88 95.7
oP-1/23-25" 4/27/88 95.0
oP-1/25-27" 4/27/88 . 96.5
0P-1/27-29" 4/27/88 96.0
OP-1/33-35* - 4/27/88 96.3

%‘ [.0. #88-455
|L¢

ncCRA ENVIRONMENTAL, INC.
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REFCRA ENVIRONMENTAL. INC,

1/8337.8

QUALITY CONTROL INFORMATION - PRECISION

SOIL MATRIX
UNITS OF SAMPLE VALUE VALUE STANDARD
PARAMETER MEASURE IDENTIFICATION 1 2 MEAN | DEVIATION
Leachable ug/g dry 0P-1/33-35' 1.6 1.6 1.6 0
Nitrate
Leachable ug/g dry 4.7 4.7 4.7 0
Phosphorous
Leachable ug/q dry <20 <20 <20 -
Sulfate
QUALITY CONTROL INFORMATION - ACCURACY
SOIL MATRIX
SAMPLE ug OF %
PARAMETER IDENTIFICATION SPIKE RECOVERY
Leachable DP-1/33-35' 108
Nitrate
Leachable 20 97
Phosphorous
Leachable 20 103
Sulfate

[.0. #88-455
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ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared Bx
Recra Environmental, Inc.

10 Hazelwood Orive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodology emp?gyed in obtaining

specific data table, Th
«d. Environmental Protection Agency reference.

0 U.S. Environmental Protection Agency “"Test Methods f
Waste - Physical/Chemical Methods".

the enclosed analytical
e method number presented

or Evaluating Solid

Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition,
COMMENTS

Comments pertain to data on one or ali Pages of this report.

The valyes reported as "less than® (<

) indicate the working detection
limit for the particular sample and/or par

ameter,

oL

R AA ENVIROMMENTAL, INC.




1/8170.2

SOIL MATRIX
METHOD 8240 - VOLATILES AND ADDITIONAL COMPOUNOS

SAMPLE TRENTIFICATION
COMPOUND
(Units of Measure = ug/q) CoMP, III 13-21' COMP, 21-29' Comp,
Acrolein <40 <40 <490
Acrylonitrile <40 <40 ‘40
Benzene <0.5 <0.5 <0.5
Bromodichloromethane <0.3 <0.3 <0.3
Bromoform <0.5 <0.5 <0.5%
Bromomethane <1 <1 <1
Carbon tetrachloride <0.3 <0.3 <0.3
Chlorgbenzene <0.7 0.7 0.7
Chlaroethane <1 <1 <1
2-Chloroethylvinyl ether <1 <1 <1
Chloroform <0.2 <0.2 <0.2
Chloromethane <1 <1 <1
Dibromochloromethane <0.4 <0.4 <0.4
1,2-Dichlorobenzene <0.3 <0.3 <0.3
1,3-Dichlorobenzene <0.3 <0.3 <0.3
1,4-0ichlorobenzene <0.3 <0.3 <0.3
1,1-Dichloroethane <0.5 <0.5 <0.5
1,2-Dichloroethane <0.3 <0.3 <0.3
1,1-Dichloroethylene <0.3 <0.3 <0.3
trans-1,2-Dichloroethylene €0.2 0.2 <0.2
1,2-Dichloropropane - <0.6 <0.86 0.6
cis-1,3-Dichloropropene <0.5 <0.5 <0.5
e trans-1,3-Dichloropropene <0.5 <0.5 <0.5
Ethylbenzene 24 <0.8 <0.8
Methylene chloride 0.43 0.43 0.37
1,1,2,2-Tetrachloroethane <0.7 <0.7 <0.7
Tetrachloroethylene 1.6 <0.5 <0.5
Toluene . 7.9 <0.7 <0.7
1,1,1-Trichloroethane <0.4 <0.4 <0.4
1,1,2-Trichloroethane <0.6 <0.6 <0.6
Trichloroethylene <0.2 <0.2 <0.2
Vinyl chloride <1 <1 <1
(continued)

ﬁh [.0. #88-480

It 1A ENVIRONMENTAL, INC.
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1/3170.3

SOIL MATRIX
METHOD 8240 - VOLATILES ANO ADDITIONAL COMPOUNDS

SAMPLE TOENTIFICATION
COMP, III 13-21' COMP, 21-29' COMP.
Additional Compounds
Acetone 1.0 1.0 4.1
Analysis Date 4/1/88 4/1/88 4/1/88
[nternal Standards
Level Added = 0.05 ug/g
(% Recaovery)
8romochloromethane 82 91 8
1,4-0ifluorobenzene 84 94 89
Chlorobenzene-Dg 91 98 92
Surrogates
Level Added = 0.05 ug/g
(% Recovery)
4-8Bromof luorobenzene 68 87 95
1,2-Dichloroethane-04 75 108 115
Toluene-Dg 74 89 79

1.0, #88-480

ECA ENVIRONMENTAL, INC.
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1/8329.1
ANALYTICAL RESULTS
Prepared For

Deknatel

Prepared By
Recra Environmental, Inc.

10 Hazelwood Drive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodologies employed in obtaining the enclosed analytical
results are indicated on the specific data table. The method numbers pre-
sented refer to one of the following U.S. Environmental Protection Agency
references unless noted otherwise in this report.

0 40 CFR Part 136 "Guidelines Establishing Test Procedures for tke Analysis
of Pollutants Under the Clean Water Act“ October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

o U.S. Environmental Protection Agency “Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods", Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition,

COMMENTS
Comments pertain to data on one or all pages of this report.

The values reported as "less than" (<) indicate the working detection
limit for the particular sample and/or parameter.

Petroleum products analysis is performed according to NYS DOH Method
310-13.

Results of the analysis of petroleum products are based on the matching
of retention  times between the sample and standards on a single gas chroma-
tographic column.

Chromatograms of this analysis are included in this report,

The standards analyzed for comparison include: regular gasoline, white
kerosene, fuel oil #2, fuel oil #6, S.A.E. 10, S.A.E. 20, S.A.E. 30 and S.A.E.
40.

Compounds reported as NO are "not detected".

Results of the analysis of soils are corrected for moisture content and
reported on a dry weight basis.

The dry weights (103°C) are as follows:

Comp-1 - 63.8%
L‘ Comp-2 - 77.4%

RECRA ENVIRONMENTAL, INC.
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AQUEQUS MATRIX
DOH METHOD 310-13

SAMPLE PARAMETER
[DENTIFICATION EXTRACTION ANALYSIS
(DATE) DATE DATE PETROLEUM PRODUCTS
MW-3 3/21/88 3/22/88 ND
(3/15/88)

r{b 1.0. #88-1397

AECRA ENVIRONMENTAL, INC.
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1/8329.3

AQUEQUS MATRIX

METALS
SAM#EE'TUENTTFTCITTUN"TUIT?T‘”
PARAMETER METHOD | ANALYSIS
(Units of Measure = mqg/1) | NUMBER DATE (3/15/88) (3/15/88)
Total Chromium 7190 | 4/7/88 0.097 0.10
Hexavalent Chromium 7195 | 3/16/88 <0.003 0.090
Total Copper 7210 | 4/8/88 0.096 0.11
AQUEQUS MATRIX
METALS
PARAMETER METHOD | ANALYSIS W-10 MW-11
(Units of Measure = mg/1) | NUMBER DATE (3/15/88) (3/15/88)
Total Chromium 7190 | 4/7/88 <0.005 <0.005
Hexavalent Chromium 7195 | 3/16/88 <0.003 <0.003
Total Copper 7210 | 4/8/88 <0.005 <0.005
SOIL MATRIX
METALS
PARAMETER SAMPLE TOENTIFICATION (DATEY |
(Units of Measure = METHOD | ANALYSIS CoMP-1 COMP-2
ug/q dry) NUMBER DATE (3/15/88) (3/15/88)
Total Chromium 7190 | 4/8/88 4,100 1,700
Hexavalent Chromium 7195 | 4/9/88 9.5 0.28
Total Copper 7210 | 4/7/88 540 120
Total Iron 7380 | 4/12/88 17,000 14,000
Total Lead 7420 | 4/9/88 10,000 2,800
Total Zinc 7950 | 4/7/88 840 230

. m 1.0. #88-397

RECRA ENVIRONMENTAL. INC.



1/8329.4

AQUEQUS MATRIX
WATER QUALITY TESTING

SAMPLE [DENTTFICATION (DATE)
METHOD | UNITS OF | ANALYSIS MW-1 MW-2
PARAMETER NUMBER | MEASURE DATE (3/15/88) (3/15/88)
Nitrate 9200 | mg NOg-N/L 3/17/88 8.7 7.5
Total Phosphorous 365.2 mg P/1 4/16/88 0.12 <0.02
Sulfate 9038 mg/1 4/6/88 67 42
AQUEQUS MATRIX
WATER QUALITY TESTING
SAMPLE TOENTIFICATION (DATET ]
_METHOD | UNITS OF | ANALYSIS W-10 MW-11
PARAMETER NUMBER | MEASURE DATE (3/15/88) (3/15/88)
Nitrate 9200 | mg NOq-N/L | 3/17/88 0.22 0.065
Total Phosphorous 365.2 mg P/} 4/16/88 <0.02 <0.02
Sulfate 9038 mg/1 4/6/88 <1 <1

@ [.0. #88-397

AECARA TMVIRONMENTAL. INC.
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SOIL MATRIX
METHOD 9200

SANPLE PARAMETER (UNTTS OF MEASURE)
IDENTIFICATION ANALYSIS LEACHABLE NITRATE
(DATE) DATE (ug/g dry)
COMP-1 4/15/88 9.8
(3/15/88)
COMP.2 4/15/88 1.8
(3/15/88) .
SOIL MATRIX
METHOD 365.2
SAMPLE PARAMETER (UNTTS OF MEASUREY
[DENTIFICATION ANALYSIS LEACHABLE PHOSPHOROUS '
(DATE) DATE (ug/q dry)
coMP-1 4/16/88 8.0
(3/15/88)
COMP-2 4/16/88 0.6
(3/15/88)
SOIL MATRIX
METHOD 9038
SANPLE PARAMETER (UNITS OF MEASURE)
IDENTIFICATION ANALYSIS LEACHABLE SULFATE
(DATE) DATE (uq/gq dry)
CoMP-1 4/22/88 150
(3/15/88)
COMP.-2 4/22/88 47
(3/15/88)

[.0. #88-397

AECARA ENVIRONMENTAL, INC.
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1/8329.9

QUALITY CONTROL INFORMATION - PRECISION
SOIL MATRIX

Lc

ACCRA ENVIRONMENTAL. INC.

UNITS OF SAMPLE VALUE VALUE STANDARD
PARAMETER MEASURE [DENTIFICATION 1 2 MEAN | DEVIATION
Leachable ug/g dry * 1.6 1.6 1.6 0
Nitrate
Leachable ﬁg/g dry 4.5 4.5 4.5 0
Phosphorous
Leachable Hg/g dry <20 <20 <20 -
Sulfate
QUALITY CONTROL INFORMATION - ACCURACY
SOIL MATRIX
SAMPLE ug OF b4
PARAMETER IDENTIFICATION SPIKE RECOVERY
Leachable Nitrate * 8 108
Leachable 20 97
Phosphorous
Leachable Sulfate 20 103

*Quality control results were generated from a sample of
similar matrix at the time of analysis.

[.0. #88-397
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RECARA ENVIRONMENTAL. INC.

SAMPLE CHROMATOGRAMS
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RECRA ENVIRONMENTAL. INC.

STANDARD CHROMATOGRAMS




Ma T -

FILE 239

. METHOD 3@

a7

3,87
¢,

2099
s.el
3,32
19,14
t9.23
{a.~C
.33
ii.%¢
12,33
{9,340
i, %3
1,12
0,03
2e.82
<3.39
2%.87
27,99
39,72

"

-

COTv AT O '

—

3TRRTED

PETFO,HC

mRER

b Bt KX N I

0D~y )

(€ W 3 NVVE A N
[7 RIS K N X7 T 1Y
D WD & T
' 0) 4
AD = o W, A,

-
—
G

C9le1?
1938394
2188245
333718
TeMe
1475447
148508876
311339
738430
1199384
322719
455339
g3%™iv
137438
-Jesl
23TTIr
T
234324
200794

.
2

12042

HEIGHT

20%:,.3304
1449,0172
12224,2307%
1799,3525
33%.0221
833,9127
247,414
S1.1251
154.4224
5d, 3925
135.2921
43,9402
31,4912
IT.132%
50,2385
<1.9420
47,2329
43,2924
22,3278
41,3993
3T, ave]

B, 9439

-
R R N e e e ]

13:34,4
LaiT EDITED

3

v //(lﬁr//f‘/

6 ASoLIOES

- au |
te:s?

-
\.Go

wFEm PERCENT

1,063
3.a83t
$a,24%3
4,3933
1.79&2
2.9%%4
1.1319
3,4744
96,3492
v, 34773
8,759
2,2319
2,039
3.3343
4834
02,1942
W, 2472
J.4912
0, 1050
2,1953

9, 19aT
DR
goitel
DRODES

@,00L7
9, 0973
9,0

.99 2
SR
3,990+
9.0014
2.9939
3. 2049

1212 PETP 3TDS - FEG GR3
.8 87711710

HEIIHT PERCENT

3,129
15,4991
£r.a2%

T.545%

1,423

0, 539%
2.22399
Desgal
2,219
9. 1408
2.2933
D)
9.0349
G.ol44
29,2292
21073
Q.1374
A, e
LIDLLE]
@.0832
2,033
@, 0503
9.2302

ONERE:

3,07
3.0974
3,018

D,9923
.02z
J.99353
G, 0044

acr e



“laz T

. METaQ

W.-% W 32 DICED AL |
-

< 4iQ, LR
339 PETR PRApS

'y

Do,

B4N i

Wit E3rre

Ty

217

P ey

139219

Tty - Feruastig

—

3404

.29 g
.73 g
SILE ™23 2391-1 STPTED L1:14,3 13 93-19 PETED 35T23 - »eRosENE
© METHOD 2@ PETRO FE0D:  LastT EDITED 17:10.0 89.92.50
oT APER HEIGHT BC  WPEa PERCENT HEIGAT PERCENT
oLt 4.Ta1 T 2. 0049 9.0740
2.%9) 12318, 2979 1 aLce 92,7452
Z.59 IlLitga T 0,633 0.2243
3.3 15.9%¢1 7 2,994 a.ityr
1.5 1S.21790 7 @. 1113 8,103
4.28 14,7 a8 T 3.1179
R e e sy
€52 li.4432 7 9.1332
€ o8 20,4478 T 2. 16%0
<3 22.3%% r 9, 2234
3% 2.7482 1 0.1271
.04 T1s413 22.8632 1 9, 1239
2.2 143g0%3 5%, 3461 T e.515]
3.99 333324 23.%600 T 2. 15%3
2.2 223049 23,9723 ¢ 8,178
3.34 1299241 37,4599 7 3, 4333
2,22 639387 32,8089 T 2. 1813
9, 5%% 1155949 %.9229 T 3.4219
N ?30¢82 46,4692 1 0. 2020
19,10 §43443 32,4744 7 2.2599
1:.99 1798187 $2.0812 1 CIRERS]
11.43% 1734196 36,9216 T 9. 14545
12,17 451293 28,0484 T o, 1865
3,52 533999 31,4938 1 e
2.3 ce2s26 39,4249 7 24087
RS 4 1243239 TS.tett t 2,%159
12,34 300%82 17,2922 1 0. 1242
14,29 332349 31,3335 1 a.2yr
1430 %I 33. 5404 e, 1323
155" 35509 3.3345 1 3.9239
16,48 149822 12,7484 24,0512
1721 ITI%4 3.21905 2.0t
1.0y £4.11 4.45409 0,028
13,44 12232 9. 3042 9,909
I ces R AR
Sl $349 9.4832 9,924
l4.53 4538 BLoazne @, 002
23,0 PP 9, 4343 9. a0
R 11l 0, 508¢ ¢LonTd
34073 €321 302001 N
40 CEmrl + WCE PErECT SHIRITOTS Tora, Lpeg

44 BERK3 ; mEjgmT PEJECT  1.33.93%¢e04 TATar 4ETiMT

kg



. e i ———

. e ——— - ——————— e ———— o .y

e ARV S

——— - - -

FILE 251
% METHOD 30 PETO.MC

T S367Ié

.22 a. -~
.‘.,x = 3

Py
24.359 39
g 3

PR 1

9,92

.
B

RIL PR TWRTZY 19

RT nwPER

8.3% 19014 $.4365
3,43 233d 5203 :3'7 951%
.48 1176118 €, ]
2.493 iTan” i3
.93 32437 3%
3.73 ICERELY ] 3
W3l 63=3¢” ¢
4,39 5:a.9 b}
S.21 2 s
2.49% 3
%.38 2
n, i do
5,38 23
.18 i3
.28 14]
*.3: 3

3T 12 41‘.‘"
[SELD g

LwiT Eﬁi

AEIGHT

B e I R R R R R R R R R I I L R R S e S S N

"

3
TED

K erusere

CRUR-EEE PR S CTRETII i it Dot ezt oizaz
LURETROD P9 S€TRYL A nst £3 1901105 1ty TooRE
PR B e D I |
cemt— 23N 4.
3.99 |
(59"
—— D
: s
) .t
Yo vy
5’ - 1.1
. =3 g
L4, 3%

R & PETZ) 3735 - “ERUSENE

uPZIn FEPCENT

0. 7540
3..(933
RN

9.3031
Lo1ds i
a.21231 E

h\ 7

CITCOFE
LRCILE

HEIGWT PERCENT

@ 0,0%44

34 19,4039
@ 0,400%
L} 0,247
Q.

S e 105 8, b oK



! - TILTOTTL i2I-. RCLRE 2zt Loz oz
a § WETAQD 39 FETRY 2933 T om0
4 ~ RN DRI
—_ 3qh o .-
' - T = .
' ~
|
! ~
i ¥::
} ~ AP o 0 Yo ‘ﬁ" .)._,
t
i .
$
! .
f 14,32
' - 15,43
] SN
1320 1.4 .
’ - 0053 .08
: cr29 b
{ 2l.34 ==e80 511
, SETEL I
i . -
' 7.5 8
23,39
| . 30,39
f -
!
-
- A
‘ - W
\ FILE "% Aa192-1 STYPTED 93:94.0 23.92 07 33-323a PETPG - FUEL DILe2
- < METHOD 3@ PETPG PRODS  LAST EDITED 17:10.9 8% 92/19
/T WRER WEIGHT BC  WREW PERCENT  WEIGHT PERCENT
]
| b €34 2.22%2 7 0.0024 2.5105
- 3.0 39520112  12390.9%9L T 34,4293 43,5351
9.72 13272498%  12519.5406 e, 735 48,178
} 5.92 14029 1.5132 3.9137 2.9997
.55 20 0.334% 1 2,0002 Q,0014
T2 19479 1.531e T 3.9122 3.9961
- - e eanas o, m0es = a.poip a ara
‘ 3.2 $3234 208573y 3,041 2.0935
3,36 *2eg Q7267 1 ©.00803 6.00IT
3.34 29389 3.9241 T 3.9139 9.9339
19.81 136348 $.1208 Y @, 0743 0.0%04
- 1.1t 195217 19,1903 2.9523 :
11.64 321982 16.°734 7 a.1238
- 12,2 1213913 518 7 9.9430
12.30 526163 32,9848 T 8.2%18
A 13.29 1230991 79,1400 T 3.6325
14,32 2124692 €6.0380 T 9.8%4
14.38X 17399% 192.5751 T 9.79%
15,44 598316 38,7498 1 @.21%
19.92 1437913 44,7436 T 3.8732
16.43%X - 1919983 98.6226 1 8.7721
17.140 1932912 §9.2122 T 2.5404
17.92K 2292363 IT. 6133 17 . 2058
i - 13.69 1133493 3°.7081 T 2,4729
19,31 203909 TE, 2241 T 9.22:3
. 19.43 39972¢ 79.40%3 T 9. 2428
19.80 473610 29,5964 1 2,1212
. 29.98 583242 29,9811 T 2,2743
’ 0,67 1310199 §5.%03: T 2,8249
2.2 19937 22,4399 T 9.1299
21,42 a3T2e8 215140 7 0.17%Q
: 1993754 43,9203 7 9.4252
‘ . 270389 13,3214 1 1087
212992 13,9220 7 9,0931
| 228271 12,8347 1 8,9523
23,11 31905 15,3784 T 2.2138
23.% 2%8sza 14,4101 7 RS
23.39 R B I T 9.0333
! 4,27 41274 I I i
. 1e.38 4343) 3,913
R 4073 2,005
21.30 PN " 3,913
39.30 $334 @.9009
| . 43 SEAK3  weEw FETELT TATul wBEw
! 43 PEAKS > WELIGWT PEJECT TOTuL HEiunT

L |

e AR S 2



“&

(Toid.d 55 4z

FILE 329

RT

.26
9, 4d
2,49
.79

ke

1481 -1 ITWPTED
. METHOD 3@ PETFO FPODS

~RER

13041, 4

LA3T EDITE

HEIGHT

3. 2008
2.490032
o1.54%7
3. 3244

€3.3%%2
17,3242
45,4933
2T 3360
14,9241
810
13,731
32,4092
34,1722
2223578
39,77
152,018
€103
236321
114, 3432
104,008}
134. 7341

sae’3oan
23T A2

148, 1°3%
244,P423
23,1442
181,313
143,3739
4, 832¢
37,4478

RS Dl

e B
I I R I R B B e TR B B B B M I BRI TRl B T I it I B B B B T I B I T BN IR T IR T B N 'Y

BL

-

1.0S -9

3
3

d

AREN PERCENT

2.12%2
9.9149
4,5089

~4

[ R WL L RN I A
. .
o

-
—a b e gy &

& D -y
Tl s\ ST W A DN YLD YT DA - T

LD

) oo
o 3o e

.

o
- P
e B @ YD D e
>3

L X
LS ek N Ll X

<,
2.3

Ll X2 1 L IO VIV T

<
i
v ]
rrie

3
"2
2

1.0993
@, Tad
3.5433

" 2]

|7)°ﬁj

19

9303 PETRQ 3TD' T - FUEL QIL#2
17:10.8 88-92-

HEGWT PEPCENT

9, %405
9.9532
4t -

4.0019
UL
LI B

SLBET
3.49922
LY
J.0:91
2,0022
9..2993
10,9830
9.193%
d.@s0l
2. 0435

TRYASI 1<



e o a——

. €. I8l 19e-l TTWRTED IJ0AS.T 0 PT lq3 3ETTI ITY5 - T EL 1l
U METROD 28 PETRG, ML LwiT EDITED 18002, 70019
IS IR AL EFER IS
o IR
!
Livlg
b R&g_ O (- ‘@" Lﬁ
{.\4')"‘
e FILE 232 21dd-j STRRTED 9399, 3T 12713 PETRY $TD3 - FUEL JIL#s
" METHOD 38 PETFO.HC  owiT EDITED 1€:23.5 3715 19
”~
RT wPER REIGHT B whem PEPLENT HELGHT FERCENT
- @,:7 JITe [ T 0.00:7 2.
3,34 : \ 2.0939 9.
- ﬂ'SO 2 4 20,4531 gs,
0o i @. * .
- 3,92 T 9.9:73 a,
.39 T 0.0232 a.
.17 ; v 3.9372 9.
. 10.41 102182 T 2.027% a.
19,39 549393 T 3.287 LB
-~ 11.:4 434348 T 2. 159% 0.
i1.%%. 199733 T a.1313 3.
N 11.99 178138 T 0. 0544 a,
12,29 129121 T 2.9441 9.
12.73 ag13le T . 17T e.
- 12.39 922339 T 8.1319
13.18 824288 T 2.23023
- 13,39 733014 rr 9.279%
13.58 244251 T 0.0339
14,19 5132%¢ T 9.2243
14, 5° - 484402 2 T [0 S
14,945 399249 Te.4519 T 9,392
f- 18,26 1geneg 23412 7 a. 1403
T V.19
T R.1722
T N.1333
T 0.4:%g
T J, 1278
T e, 1:7
T 3,147
T [P
T 43
T i
r 1@
r
.
*
T
T
.
T
'
’
r

I B e o il

£

E



]

FILE 797 Qi
% METWOD 3@

-t ITRTED

PETRO PENDE

wi wREN - mELanT
.37 1581 R -1
3.%9 22%973134 13312, 2149
17,3 49392 - Jobd
13,900 143929 19,5234
18.83 $3164e 64,9623
13,39 33912 203343
19,42 383128 19,0413
.21 45733 13,1433
20,00 1139%34 5%, 1987
21,33 924391 ChPe by
21.38 3467183 1.0.750%
22.2 21735 33.1%99
.42 1847788 12%9.1700
22,88 1373733 14%9.9°73
.82 1g9400@7 143,3309
23,97 339573) 172 x#*‘
23.33 3%86192 :.?2
23.34 43913173 32,1419
4,25 42%4129 19:.33@?
24,89 4385379 229.4433
4,96 4228057 203.722¢
29,44 415979 194,010
. 4961449 204, 782
39,94 1229299 212.432¢
25.97 21417226 182,772
15.48 3496994 179.951%
28,7 40359193 183.587¢
avelt 2%312%4 152.9993
T.e2 3281436 18,2932
27.99 192399 172, 1302
JTL.Te 2%33é09 194.,¢422
R 1} ER AR E ] 194, 3997
:$.36 Tl 194,9973
21,69 1725249 193.3933
:3.?0 e11133 192,115
<1.3¢ 4449332 194, 7257
23,93 4244429 132.2327
13,96 932493 ‘3 3322
KL My 13-0" 8. Jaes
39,42 [T 13,%90¢
0,72 x4¢..- 24,2249
iy, 7 Bl TN ERR I |
.98 -3 il i :
13,31 40323 p
14.%9 2 e
34,33 PSP 0. 3443
%4 PEAKS > wPEw FETECT
Sé PERRS > mEjumT REJECT

B e E e e e e e T e R R S R T R I I P Y

19:11.9
LwST EDITED 17:10.0 86.02/10

Y
v

<

<=

3 91 97

wFEM PERCEMT

0. 8028
73,1329
@, 2133
J.43443
@,915¢
2.0112
f.112%
3.1™2
0.3741
9.5319
1. 080¢
9.97°23
a,%139
2.5199
Q, 330
1.2333

[C R AR TR ]

3.73%¢

9. 1317

@. 9927
DREREL |
0,047
11194
Q903"
N0Te
B
3,919

TETLL FEs

1.3 197?0_9.4%21%7

PETRG 3T35 - S.M.E.

nElanT SERLENT

G 01‘3

<
P

“n

—

e D ea 1S DT YO

s €D By g - By e oS,

R Sy Yo

PRy
AR e b2
Cale Py b

A ]
D T g D e B o M JD P s o ]

‘e )

e * e * .+ * 4 % e = o

.
B IR FRENE O R

IR
S
NS em 8D

o

SOt I e 0 et e AP D
ik L Mee

DD D D DO S m e e e e DD D

s +»
. VR TCRIVY |
R A W

G, e

3,045



dae e - e — ——— e i

e ———

——— . —— - —— ————————

Ch e i s —

e o —— o~

flei T%e un

W,=% @ 3T 2 4 3%

:-~='=3 bl

N HETHOD 38 PETéo PRGOS

.. g3 araT o oee

TESITED 1TiieQd 38 0

FILE 795 LULIE!

% METHOD 3@ PETRO PRODS

STARTED 14235.1 3
LRST EDITED

RT APEA HEIGHT B¢ WREN PERCENT
e.37 TLTT 3.4018 T .00l
3,99 2291094132 12399,3%48 55,4775
4,39 16528 2,097 2.00:81
3.84 22293 .37 9.9133

12,36 §8131 T.3304 0.0173
14,44 nall 2.%203 9.0013
19.39 16243 3.48:9 0.8140
15,97 52193 31,4248 3,917
17.22 SETE0 4,003 v 20171
l'.99 1331232 13,8793 7 2,002
3.08 1ec019 8.2681 T 0.0202
13 7993 4,353 T 2.3209
19 §oe4%5% 24,2827 7
.21 759942 WA T
28.51 1467412 93 13-9 T
2149 243977 2.aTeS T
21,87 4202394 144,9%98% 7
29 4t RRL L 142.502¢ T
22.6% . 2249008 173.29%08 7
22.92 291947 173,4993 7
3.0 717272 208.201¢ ¥
22.94 4263729 S42.9291 7
23.9% 78%263 240.9542 7
4.0 4279339 323, B“J T
24,63 256139 W T
24.94 9909622 24,4939 T
2%.44 487¢1%4 202.2CTe¢ 7
2%.77 4397139 S42,9408 T
28,47 3388711 IS bk B 4
15,47 4149913 2i1.6d3e T
8.7 LRI L] .1:.!31. T
P e salsTY 18T
I P lz2712¢ ;T
T 39935495 r
aT.eT 3 S T
«3.,38 T
28,87 T
23,34 T
3.dt T
19,29 T
.?.:5 T
11,31 T
33.¢5
43 PERF3 > miEw CETECY 13108254 TOTL, «PEM

43 PEWKS > HEIGHT REJECT 1.&!

$280e+94 TOTHL WEIG

o
-

HEIGHT PEPLCENT

nT

39397 PETPN FRODUCTS
17:10.8 86-92-10

3.9133
0.0221
9.07%4
0.014%

ool
loi=94
1.154%
1.2433
toiseh
l ¥sT3

Gn*4

Wi



S,

e s s e - —

SUCIRLEN

-&
. OMETHOD 8
Ww_-9 8 _32 C_d4

pu———

191~ e TRl T T
PETRY PRYDS 37
3.1
3uN i

FILE 793 RQ1el-1

% METWOD 30

T 3.%)

ITHRTED
PETRQ PRODS

13:37.9

R 2381

aa 2z
L. 23,34 oy s
24,09 24037 . . <desl
3.7 ey
23.443 26,78 .
a4 SR | -f
- e AR Y-

13.93 97

LAST EDITED 17:10.0 98-92-10

| 14

T
T

R R R R e R I R R R R e R e I R B R R R et |

ARER PERCENT

2.90831
4.9832
T4, 4681
9.1308
Q.9022
9,3093
9.90%4
9.0119
@.9322
3.9093
Q,0943
9.0473
@, 148}
9, 1449
e.3e

0,3374
®,e%21
we3ed)a
0,699
09,3793
B,i513

S1S1IT%0 TOTeL WRPEwW

RT RRER HEIGHT
9,37 8713 4,368%
J.59 1234%973 1233%,.9212
.72 209638292 12%544,%322
3,84 2194 9,2307

134,42 6154 0.4909
19,34 1394 8.2141
{9,861 15248 {.3411
17,24 31993 T.4%3¢
13.08 92418 ?7.2214
13,68 23224 1.3738
18,9% 12019 9.9%48
19,44 133142 9.3397
20.82 164508 19.%120
21.43 499392 14,4419
21.488 8329%5¢ 21,3374
22.84¢ 1415714 49,982

23.99 948419 82.1476
23.9¢ 1935794 84,4412
23.61 182109 T2.87%3
23.36 1639117 §9,3999
24,21 692778 92.32:%
24,26 244219 TI.1487
24.39 T60%93 T3.4620
24.66 1767193 3%.1212
4.9 1707637 99.21%!
29.47 21742¢¢ 34,2234
28.723 1996244 103, Td&E
:5.08 1964926 192,93%5
25,48 2120927 10%.1208
25,76 2397413 113.3504
T 1258210 199,317
P e inTY7 iederwil
T3 1846€33

P by 2490947

23.49 242432

23.63 2233983

3.3 4390472

23.61 4349349

Q.07 23 IeTT

.84 g=12113

1.3 203249

2,33 1353421

12,40 1464537

43 PEAKS N wPEA OFEJECT
43 PEWkS * HEIGWT REJE

HELGNT PERCENT

€T 2.90932%¢204 TOTwi NEIGHT

.014%
49,3670
46,8922

2.3999

Q. an T

9.2093

0.0043

2,9932

.07

LAl T

2. 09%4

2.0%14

(U0

2.9914

0. 11Ld

9.14%3

). 18%¢

93,2399

A, 2%34

D, 24%9

2.057

0. 2359¢

02817

9,373

0.2211

9.3794

PETRQ 3TD3 - 3.4.E, 29



e e e A 8 O AT

- o ———

RIS R

) o
9.0 35 00 52

)

FILE 792

RT

158.00)'0'0 8 0
@D pAD D -

o

e o % 8 ® o ¢ =

N s AR s b DD

2M92-1 STSPTED 15:142.4 33 0397
. METHOD 30 PETRO PRODS
wRER MEIGRT BC
£249 4,101 T
224199332 12379,2333
L0 9,4409
24193 2.1393
ITETs 2.83:12
13744 1.3222
11409 A,67€2
19532 1.2358
rels 303932
M43 [ Mt
45041 4,4793 V
2493 1,199 1)
43749 3.4694 7
|Ts237 3.45890 7
3377198 19.4330 T
<3197? 19.32998 7
23183¢ 17.%426 7
393199 29,3034 T
51028 29,9347 7
$21230 19,1029 7
226339 k113 B g
1109349 4T, 2438 T
8632%4 $s.00%1 7
1114413 §T.392 7
20%0391 Te.d20T 7
1599478 35,3993 T
2067%0 167.0002 7
13793477 193,4312 T
2233474 120,723 7
957922 139.4138 7
2429828 4,177 T
S.09%34 1§73t r
geLmm 1€g Neun T
P-4 3 14,0301 7
TLetsy PO 3 S A ¢
H L hodu] 34,3262 T
1871512 sT.MER T
2405929 42,9%38° T

TELLAS

wrEw FEITT
HEIGHT REIE

Ln3T EDITED i7:10.0 38.9%/19

1§, 7298

HRER PERCENT

ks R E b

LA

(T 1.478

TeLecvd

9.0027

31,1929

@0.0018
9.0897
.01
9,097
2.0041
2,99%5
s.0l1Q
5.9914
Q.0177
9,92933
9.01%3
9.9633
#1221
9,199
2,187
23,1309
e.2:%%
9.2239
e,2¢.3
9.4017
e.2132
93,4941
1.7
3.3°93
[ T3]
L4331
e.510%
93,2599
O.ST?S
3“3

] 14@”
..e@i’
2133

a End
3,3733

e.cel7

TATaL =FIw

TUTwe WEiGWT

2,6273
37,1913
B 00
0 01‘?
et
9.9123
0. 0045
9. 9337
.07
3.0042
9.079%
2.9979%
0.023%
9.9%73
0.079%
0.1923
0. 1158
0.1421

PETS®] 3708 - 3.m.E. 39

HEIGWT PEPCENT



FIC
¥

£ T4 2184~ 3TwPTE]  TilT.2
. METHKOD 3@ PETRO PROD: Le3T EDITED iTH10.0 35-97 1w

13 9397 PE™9G 3T33 - 3.m.E. 49

W_-% ®B_30 T ¢4 0.3

24H L

FIL

L(OOCMA

C 0r{+¢un: nﬁ*ﬂ own

14,33

19,55
17,13
fr.ad 13.56
.xgl‘:.‘:s 29.13 g p‘ . E’ . L* O
o T

1398 1, gy

e 4,55
- €

T390 1194-] TTWPTED IT327.3 0 23 93 W7 PETRD 3TDS - 5.m.E. 49

. METHGD 39 PETRQ PRQD: LwST EDITED 17:10.@ 38-92/10

RT

.37

3,99

> Sadc
LS. 0D
13,43
w18
.52
21,41
21.38
AN A

=2.33
23.08
<3.34
24,22
.56
24,97
25.31

~g -
-ds

25,98
26.59
iT.41

arLar

‘\.3 4‘
22,38

atsdd
23.13
sh.nd
23,2

e.gR
11.2%

R |

ST
by

WRER HEIGHT BC  WFEW PERCENT  WEIGHT PEPCENT
302 44278 T 2.0027 9.021%
3746175 12331.16%0 T »3.9929 52,9319
- > - . 2 17 ~y TeEy
T e ofeg ‘d.e11r #0063
113219 3.1281 v 2,092 9. 0444
80887 =483 v 20320 0.025%
37314 T.732% v 9.9342 3.3373
“305 18980 2. 0028 9. dbe.:
20596 5.1438 T 2.9314 2.9337
38016 41766 T 9.0148 9.0%07
$1229 3.2799 T 2.9209 2.9159
§0872 7 2140 0 29315 B a%es
52424 s 5382 T 3.9247 2.9243
297400 S3tsar 2. 1002 90783
197094 11813 T 3.9%35 3,095 3
167151 10,4321 1 9.06%1 2.0%02
239763 12,5211 T 9.093¢ 0,951+
283742 13.59%0 T 2.110% 0.0516
249827 14.6979 T 2.931" 3.9712
19006 2Lsell T 2.2200 8. 16%1
1143301 33,9294 T 3. 4474 9.1579
124628 36,2662 T 9, 4593 9,015
319479 “0.204r T 3. 3598 2. 434
2266770 58,3432 T 9, 885" B, 23%
122393 $3.3323 T 9. 3%34 a.2314
2198518 se.5301 T @, 730 &, 3138
323273 44,3379 T 3.3519 42133
1233078 TS G.e403 o150
[ Sl S U I s B ST T 2,442
scoea 2.e308 0 9.0013 I
33742 a0y 2.0124 00003
25¢ 3 it ¢, 03mT 0. 0154

PEAKS + WFER PETECT 195773403 TOTL wFEN

PEMKS > HWEIGHT PETECT 2,09521Tesd4 TOTWL HEIGHT



Lt b T S oA R T S, Lt o e e n A e o

03145, 1103 W)

FILE ¢4 2102-1  iTWFTED .l
LA3T 23ITED 17:19.9

PETRU TTDE - MIN S[F[T3
. METHQD 3@ PETRQ PRODS

339219

W_~% R 32 C_4 0%
e Bt PUET

19.035 B
15,29 3 (\Y\\VUL’YL] SEEQQA!LE&ZS_
. 17.33 3
29.20 3
2.4 3
24.97 3
- 25.73 3
7.3
} u,7)"
- FILE "5¢ 2192~ STAPTED 93:45,1 339209 PETRO 3TDS - MIH 3IRITS
. METHOD 30 PETRO PRODS Lw3T EDITED 17:18.9 $8.92/10
i RT HRER HEIGHT BC WPER PERCENT  WELGhT PERCENT
~ 8,:7 egas 34,4512 7 3.0041 @.2157
9.5 12271235 12937,33358 T 5,335 47,3374
- 9.7 196341104 12%%7. 7881 T G4, 177 4E, 2445
1.59 171%3%9 29,3383 T 9.7232 9.3
z.08 €a1486 53,9959 7 9.2%10 A, 25T
- 2.0 T35541 Tl.1984 T 9.3323 a,55%2
2,48 166%3%3 ac.g3%7 T a.71%2 0.348%
- 2.39 314219 73,2373 7 9.349% 9.23%93
3.04% s101280 33,7327 7 3.8%13 0. 2437
. 2.59 £39569 G4.7353 T 9.2454 9,241
.02 2233321 119.8035 T 8.3478 p.4174
4.93 1331%32 Te.3%68 T 2,9451 3,237
4.87X 4140110 219,533% 7 1.7%70 0.313%
<12 1997%19 73.3124 7 q.4278 J,287T
3 %, 34 233%681 120.8193 7 @912 A,4567
€ e 1110782 £4,798% T a,4712 2. 7aa
g.17 480984 41,9483 T 9.2041 0. 1%5%
5.4 2054122 $5.1973 T 9.3439 9.2933
7.3% 1487319 72.39%2 0, 5189 oAt
19.09 16971 1.9%93 3.9970 3.993%
1%.30 $120 0.4302 2,002 30016
17.33 2933 03 9.9039 9,092
20.20 10069 8.871% 9.0043 9.002%
22.24 10593 9.7458 3,9049 2.9929
24,97 5158 0.%%49 9.90032 9.002)
2%.73 7548 9.5267 2.3912 2.,9923
T.3e 10%30 9.7726 ¥ 0.004% 9.005%
27 PEWKT > wPEm PEIECT 23%573135  TOTHL ARER
2" PEAK3 > HEIGHT REJECT 2.5280736e+d4 TOTAL HEIGHT




AOUX ASSOCIATES

CHAIN OF CUSTODY RECORD

Project No. d720/
Project Title /I)EC Rd  EN i LONMENTAL | JAIC
Sorc Sample

Sample Source

Coilectors Name'

Jorn  SeEEmm / )‘f-n\ S VY

Fleld Information

print

signature

Method Of Shipping

FEDEXAL  AXESS

Relinquished By:

St O S

Received By:

tor ‘e Liretlotzr vt

S=1i4F /) = 9 30

won L Cibd—

for

Date/Time
D.i;gﬂ:l_pl“Oﬂ Sample Location Date Time Analyte c:‘,&;g:"
PP~ PP-1( 10 - fﬂ)‘j'/f-// yRYd segre S /
DF-1 0P-1 ($0'-r0.0') |B45HF 254 MeETHL /
UF-/ Rl (r0.¢’-mo?) |Z3-154|3 2 JETHe S /
D1 PPt 190- p5) | 7-5a| 3 0|  syeTIH I Y
/)/0‘/ .ﬂﬂ/ [//J/-: /A’.ﬂl) T/ S 270 e THL < /
Comments: TRl O



ROUX ASSOCIATES
-

CHAIN OF CUSTODY RECORD “~
Project No. 4700 / -’
srotect e /TECLA_ EWORONTEAAL . INC -

Gravn (l [V ATETZ -
Joan Swetw et O Lhot -

print signature

Sample Source

Collectors Name

Field Information

FEDEX T  ExrFAESS

Method Of Shipping -
Relinquished By: Received By: -
e bl welled
tor lrpn  Qodreants for J‘-"L -
Date/Time _B~/S-8 / % ' 297 patesTime It 9% -
D.sol.g%p.'t.lon Sample Location Date Time Analyte c:‘,&;g:“ :
mu/-/ My~ { 215K ) 1o ST S / -
Migy-2 Mas- 2 3159y | pp1s” | peTFe zZ i
Miy=-70 NMi/-10 3-S5\ 10 95 METHK J / -
Pt -1 Mw el SIS |10 G| erPi / -
[

[

Comments: e, 5, :




ROUX ASSOCIATES

CHAIN OF CUSTODY RECORD
Project No. ﬂ7002

& o |
/. 4 P 2 ] ,’, - '24 C ‘1,
Project Title & ol LA T L ‘gw e

Sample Source (jifw/ [,_/_,,._, ‘2 )
Jorte Shecken , Jeto Llan

print signature

Collectors Name

Fleld Information

FEDLE A EAHETS

Method Of Shipping

Relinquished By: Received By:

sign % C/'Cé“""/c“ sign Q» —
tor /v Qideea fot-MMM

Date/Time _3 =11 #/ /[ ¥ 707  patesTime HlolSS / 1%k
Doil.::&'t.lon Sample Location Date Time Analyte C:‘n(’t'ai?".rs

JWo3 | M= B 1120 | AgteaBrra | 2

Comments: Yt (2



L8

g

L

i

S

2



1/7875.1

ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared By
Recra Environmental, Inc.

10 Hazelwood Orive, Suite 106
Amherst, New York 14150

METHOOOLOGIES

The specific methodologies employed in obtaining the enclosed analytical
results are indicated on the specific data table. The method numbers pre-
sented refer to the following U.S. Environmental Protection Agency reference.

o 40 CFR Part 136 “"Guidelines Establishing Test Procedures for the Analysis

of Pollutants Under the Clean Water Act" October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

COMMENTS
Comments pertain to data on one or all pages of this report,

The values reported as "less than" (<) indicate the working detection
limit for the particular sample and/or parameter.

Ls

" AECRA ENVIRONMENTAL., INC
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AQUEQUS MATRIX
METALS
SAMPLE TDENTTFICATION (DATEY |
PARAMETER METHOD | ANALYSIS MW-1 MW-?
(Units of Measure = mg/1) | NUMBER DATE (2/11/88) (2/11/88)
Total Chromium 218.11 3/1/88 0.006 0.091
Hexavalent Chromium 218.51 2/12/88 <0.005 0.029
Total Copper 220.1| 3/1/88 <0.005 0.041
AQUEQUS MATRIX -
METALS
SAMPLE TDENTIFICATION (DAT=Y |
PARAMETER METHOD | ANALYSIS MW-10 MW-11
(Units of Measure = mg/1) | NUMBER DATE (2/11/88) (2/11/88)
Total Chromium 218.1] 3/1/88 0.006 0.005
Hexavalent Chromium 218.5) 2/12/88 0.007 0.005
Total Copper 220.1] 3/1/88 <0.005 <0.005

[.D. #88-208

AECRA ENVIRONMENTAL. INC.
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1/7375.3

AQUEQUS MATRIX
WATER QUALITY TESTING

! SAMPLE TDENTTFTCATTION (DATE) 1
METHOD | UNITS OF | ANALYSIS MW-1 MW -2
PARAMETER NUMBER | MEASURE DATE (2/11/88) (2/11/88)
Nitrate 352.1 | mg NO3-N/L | 2/11/88 1.8 7.1
pH 150.1| Standard | 2/12/88 6.23 6.79
Units
Total Phosphorous 365.2 mg P/1 2/17/88 <0.02 4.4
Sulfate 375.4 mg/1 3/1/88 53 56
AQUEQUS MATRIX
WATER QUALITY TESTING
SAMPLE [OENTIFICATION (DATE)
METHOD | UNITS OF | ANALYSIS MW-10 W-11
PARAMETER NUMBER | MEASURE DATE (2/11/88) (2/11/38)
Nitrate 352.1 1 mg NO3-N/L | 2/11/88 <0.05 <0.05
oH 150.1| Standard | 2/12/88 5.54 5.48
Units
Total Phosphorous 365.2 mg P/1 2/17/88 <0.02 <0.02
Sulfate 375.4 mg/1 3/1/88 <1 <1

L N [.0. #38-208

AECRA ENVIRONMENTAL, INC.
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1/8269.1

ANALYTICAL RESULTS

Prepared fFor

Deknatel

Prepared By
Recra Envirgnmental, Inc.

10 Hazelwood Orive, Suite 106
Amherst, New York 14150

METHODOLOGIES

The specific methodologies employed in obtaining the enclosed analytical
results are indicated on the specific data table. The method numbers pre-

sented refer to one of the following U.S. Environmental Protection Agency
references.

° 40 CFR Part 136 "Guidelines Establishing Test Procedures for the Analysis
of Pollutants Under the Clean Water Act" QOctober 26, 1984 (Federal

Register) U.S. Environmental Protection Agency.

U.S. Environmental Protection Agency "Test Methods for Evaluating Solid

Waste - Physical/Chemical Methods"., O0Office of Solid Waste and Emergency
Response. July 1982, Sw-846, Second Edition.

COMMENTS

Comments pertain to data on one or all pages of this report.

The values reported as "less than" (<) indicate the working detection
limit for the particular sample and/or parameter.

G ’

wECRA ENVIROMMENTAL. INC.



1/8269.2
AQUEQUS MATRIX
METALS
SAMPLE TDENTTFICATION (DATE)
PARAMETER METHQD | ANALYSIS MW-1 MW-2 MW-20U
(Units of Measure = mg/1) | NUMBER DATE (3/21/88) | (3/21/88) | (3/21/88)
Total Chromium 7190 | 4/14/88 0.027 0.15 0.16
Hexavalent Chromium 7195 | 3/22/88 <0.005 0.023 0.022
Total Copper 7210 | 4/13/88 0.083 0.070 0.079
AQUEQUS MATRIX
METALS
PARAMETER METHOD | ANALYSIS MW-3 ~MW-10 " MW-11
(Units of Measure = mg/1) | NUMBER DATE (3/21/88) | (3/21/88) | (3/21/88)
Total Chromium 7190 | 4/14/88 0.012 0.008 0.005
Hexavalent Chromium 7195 | 3/22/88 <0.005 <0.005 <0.005
Total Copper 7210 | 4/13/88 0.061 <0.005 0.015

@ [.D. #88-444

RECAA ENVIRONMENTAL, INC.

¥



1/8269.3

AQUEQUS MATRIX
WATER QUALITY TESTING

SAMPLE TDENTIFTCATION (DATE
METHOD | UNITS OF | ANALYSIS MW-1 MW-2
PARAMETER NUMBER | MEASURE DATE (3/21/88) (3/21/88)
Nitrate 352.1 | mg NOB-N/L 3/23/88 8.1 6.2
Total Phosphorous 365.2 mg P/1 4/16/88 3.6 6.2
Sulfate 375.4 mg/} 4/6/88 55 36
AQUEQUS MATRIX
WATER QUALITY TESTING
SAMPLE TOENTIFICATION (DATEY ]
METHOD | UNITS OF | ANALYSIS MW-2DUP -3
PARAMETER NUMBER | MEASURE DATE (3/21/88) (3/21/88)
Nitrate 352.1 | mg NOS-N/L 3/23/88 3.2 19
Total Phosphorous 365.2 mg P/1 4/16/88 7.4 1.6
Sulfate 375.4 mg/1 4/6/88 35 37
AQUEOUS MATRIX
WATER QUALITY TESTING
SAMPLE TDENTTFICATION (DATE) |
, METHOD | UNITS OF | ANALYSIS W-10 MW-T1
PARAMETER NUMBER | MEASURE DATE (3/21/88) (3/21/88)
Nitrate 352.1 | mg NOq-N/L | 3/23/88 0.10 <0.05
Total Phosphorous 365.2 mg P/1 4/16/88 <0.02 <0.02
Sulfate 375.4 mg/1 4/6/88 35 <1

,r{h 1.0. #88-444

AECRA ENVIRONMENTAL, INC.
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1.08028

APPENDIX E

INTRODUCTION

This appendix contains information on public supply and non public supply
wells producing at least 45 gpm in the general vicinity of the Deknatel site.

The information was compiled from the following sources:

o NYSDEC well completion reports

o Jamaica Water Supply Company:

well construction drawings
- static water level records
- pumpage records

- water quality analysis records.

The data base is divided into two sections, the first contains infor-
mation on the public supply wells and the second on the non public supply
wells. The public supply wells listed are all owned and operated by the

Jamaica Water Supply Company.

The data base is generally self explanatory, however, the following notes

may help clarify some points for the reader.

The asmith and distance values are the geographic coordinates of the
wells using the Deknatel site and specifically Deknatel's pumping well, Q1372,
as the origin., Both the asmith and distance values were measured on reference
maps. The values for the public supply wells were measured on a mylar copy of
the Jamaica Water Supply Company (JWSC) Distribution System Map dated 1972

which was supplied by the JWSC. The non public supply well locations were

E-1
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1.08028

measured on a copy of the well location reference map maintained by the NYSDEC
in the Stony Brook, New York office. It was necessary to photo copy this map
in sections and then piece the sections together. The accuracy of the
measured locations for the non public wells is therefore limited by this fact.
The north arrow indicated on the JWSC distribution system map deviated by
about 10 degrees east from the longitude lines on the base map used by the
NYSDEC, which was Section 18 of the New York City mapped streets map. The
lines of 1longitude seemed to be the more reliable datum therefore a true
north-south Tine based on the lines of longitude was transcribed onto the JWSC

map and used for asmith measurements of the public supply wells.

The JWSC well construction drawings indicate the elevation of the well
base plates with respect to mean sea level (MSL) allowing the screen elevation
of these wells to be given with respect to MSL. The non public supply well
completion reports seldom gave any indication of the ground elevation there-
fore the screen elevation of these wells could only be given with respect to

the local ground surface.

Several of the JWSC wells (5, 7, 13, 35A and 36) were redrilled and
deepened during the time interval covered by this data base, most often bet-
ween 1984 and 1985. When this was done, neither the NYSDEC or JWSC well num-
bers changed in fhe official records, however the screen elevation did change,
usually by at least 100 feet. Therefore, after redrilling, these wells were
screened in a different strata than before which would result in discon-
tinuities in the static water level and analytical data from before to after
the redrill. In order to avoid such discontinuities in the data base, these

wells, after redrilling, were entered as separate wells using the original

E-2




1.08028
well number with a suffix of R or RD to indicate that the well had been
redrililed and the screen elevation was changed to reflect its new elevation.

Data entries were left blank when the corresponding information from JWSC

records or the NYSDEC well completion reports was missing or unavailable.
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APPENDIX F

DECONTAMINATION OF EQUIPMENT



1.0 Applicability

This SOP describes methods used for decontamination of all field
equipment exposed to potential contamination during sampling.
This includes bailers, split spoon, trowels, hand augers, and

other equipment used to collect samples.

Decontamination of equipment is a necessity for quality assurance
of work performed in the field. The prevention of cross
contamination between samples collected, the spreading of
potential contamination throughout a site is achieved by cleaning
equipment. This procedure also reduces the health risk of

personnel at a site exposed to contamination.

2.0 Responsibilities

The project manager is responsible for securing an area to be
designated for decontamination, that all site specific guidelines
for cleaning equipment are followed, all waste materials from
decontamination are properly disposed of and that all field
personnel are fully aware of the protocols and procedures in this

SOP in accordance with health and safety regulations.
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3.0

General Sampling Decontamination Procedure

The method of decontamination varies with the quantity and type

of known contaminants. Also the methods used is subject to state

regulations. The following is a general decontamination

procedure any variations to the procedure will be noted.

Wash with non-phosphate detergent solution.

Rinse with potable water.

Rinse with distilled water.

Rinse with a 10% nitric acid solution (if metals are to be
analyzed).

Rinse with distilled water.

Rinse with acetone (pesticide grade).

Air dry.

Rinse with distilled water.

Wrap equipment with aluminum foil or suitable material.

Submersible Pump

For the purpose of ground-water-sampling in deep wells a

submersible pump is used to purge a specific volume before



sampling. No samples are collected using a submersible pump,
therefore, decontamination of submersible pump will involve a
purging of the pump using potable water and cleaning the outside

of the pump with hot pressure washer or hot soapy water.

5.0 Quality Assurance/Quality Control

For the purpose of quality assurance, a field blank will be
collected during the sampling process. Distilled water will be
poured through decontaminated equipment, collected and analyzed

for the same parameters as other samples collected.

[



APPENDIX G

COLLECTION OF SOIL SAMPLES FOR

LABORATORY ANALYSES
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1.0 Applicability

This Standard Operating Procedure (SOP) is concerned with the

collection of valid soil samples to be analyzed by a laboratory.

2.0 Responsibilities

The project hydrogeologist is responsible for the collection of
valid and representative soil samples. Also, to ensure that all
field personnel are fully aware of the protocols and procedures

in this SOP in accordance with project specifications.

3.0 Materials

- split spoon/hand auger

- plastic sheeting

- stainless steel spatula

- disposable vinyl/rubber gloves

- laboratory clean sample containers

- cooler
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4.0

4.3

~ distilled water
- acetone

- brushes

Procedure

Split-spoon core samplers or stainless steel bucket type

hand augers are used to collect sediment samples.

Prior to collection of the soil sample, all sampling
equipment is thoroughly pre-cleaned according to standard

decontamination protocols.

Once the sample is collected it is placed on a clean plastic
sheet and logged in detail by the geologist as quickly as
possible to reduce the potential for the loss of volatile

organics.

Using disposable vinyl gloves and pre-cleaned stainless
steel spoons the sample is then placed in appropriate (EPA-

approved) laboratory supplied, pre-cleaned containers.



4.5

4.6

4.8

The sample containers are then labeled with the following

information:

a. Name of person(s) collecting soil sample
b. Sample location
c. Time and date of sample collection

d. Sample designation

Samples are then placed immediately on ice to maintain a

temperature of 4° C.

A chain-of-custody form is completed for each sample

collected.

At the end of each day samples are delivered or shipped to

the laboratory for analysis.




APPENDIX H

PROTOCOL FOR DEVELOPMENT OF
MONITORING WELLS
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1.0 WELL DEVELOPMENT

Before a newly constructed well can be used for water-quality
sampling, it will be developed. Well development refers to the
procedure used to clear the well of fine-grained materials
(sands, silts, and clays) produced during drilling. Well
development continues until the well responds to water-level
changes in the formation (i.e., a good hydraulic connection is
established between the well and formation and the well produces

clear, sediment-free water to the extent possible.

Depending on the drilling technique used, composition of the
formation screened, and well diameter and construction materials,
well development may include one or more of the following

techniques.

a. Bailing.

b. Pumping (centrifugal, submersible, or air).
c. Backwashing.

d. Surging (mechanical).

e. Jetting.

f. A combination of the above.
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A one-pint sample of the last meter removed during development
will be obtained and inspected by the field hydrogeologist for
relative clarity to determine whether development is complete.

Well development procedures will be recorded appropriately.

Dispersing agents, acids disinfectants, or other additives will
not be used during development nor will they be introduced into
the well at any other time. During development, water will be
removed from the entire column of water standing in the well
(i.e., by periodically lowering and raising the pump intake).
Well development will include the rinsing of the interior well
casing above the water column in the well using only water from

that well.



APPENDIX |

GROUND-WATER SAMPLING PROCEDURES
FOR MONITORING WELLS




A2380.3

1.0 Applicability
This Standard Operating Procedure (SOP) defines and describes the

protocols and procedures to be used for sampling monitoring

wells.

2.0 Responsibilities

The project hydrogeologist and/or his designate will be
responsible for ensuring that all groundwater sampling is

performed in accordance with this SOP and all project-specific

sampling protocols.

3.0 Materials/Equipment

See Attachment A, Well Sampling Checklist.

4.0 General procedure for groundwater sampling of monitoring

wells.



4.2

Identify the well and enter pre-sampling information in the

field notebook and sampling form.

Inspect protective casing and note any items of concern such
as lock missing or casing bent, fill out well inspection

form Attachment B.

Clean the top of the well off with a clean rag and remove

the cap or plug.

Measure the depth to water using a precleaned electric probe
or steel tape. Measure the depth of the well. Record and

compute the volume of water in the well.

Existing wells will be pumped or bailed and a minimum of
three casing volumes will be removed (if the recharge rate
is adequate to accomplish this within a reasonable amount of
time) prior to sampling. Teflon or stainless-steel bailers
or submersible peristaltic or centrifugal pumps will be

cleaned prior to use.
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4.8

Record the physical appearance of the water on the field
data form (color, odor, turbidity, etc.) as it is pumped or

bailed.

Prepare the bottles for receiving their samples: label the

bottle with location number, other pertinent information and

place on ice, record all information on the sampling data

form Attachment C.

After the well has been purged, a teflon or stainless steel
bailer will be used to collect the groundwater sample. This
bailer will have been thoroughly precleaned. Prior to
lowering the bailer in the well, rinse three volumes of
distilled water through the bailer. 1In addition, the first
three bailer volumes obtained from the well should be
discarded. Use non-absorbent polyethylene cord to lower the
bailer into the well. This cord will be discarded after use

in the well.

Lower the bailer into the well at the depth appropriate to

the density of the constituents sampled for. Samples to be



.10

.11

.12

.13

.14

.15

analyzed for dissolved metals will be filtered in the field

before being placed in sample containers.

Place the sample immediately on ice. Maintain the samples
in a secure area and forward to the laboratory within 24

hours, maintaining strict chain-of-custody, Attachment D.

After the sample is collected, measure and record the
temperature, conductivity, pH, and the physical appearance

of the water.

Replace the well cap and cover the well, locking the

protective cap.

Bailers, hoses and pumps shall be deconned following Roux

protocol with site-specific variations, if any.

Discard the cord, rags, gloves, etc. in an appropriate

manner.

Complete sampling data form.
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5.2

5.4

5.6

Groundwater Inspection Procedure - Floating Free Product

Determination

Slowly lower acrylic or teflon bailer into well until bottom

of bailer contacts fluid surface.

Using a reference point on the bailer line, slowly lower
bailer into fluid a distance less than the bailer length so
that at its deepest point the top of the bailer remains
above the air/fluid contact.

Slowly raise the bailer out of the well.

In field book note the approximate thickness of floating

free product.
Replace locking and/or protective caps.

Clean bailer with a non-phosphate detergent prior to rinsing

with distilled water.



1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

12)
13)
14)
15)
16)
17)
18)
19)

20)

ATTACHMENT A

Date

Well Sampling Checklist Project

Appropriate bailer(s) for constituents to be analyzed for
Non-absorbent cord (Polypropylene)

Pre-measured plastic bucket(s)

4’ x 4’ plastic sheets

M-Scope - battery check

Tape measure (steel - tenth of a foot)

Pen knife

Field book

Well location map

Cleaning agents (detergent distilled water, tap water)
Pump (if required for purging)

A. Teflon tap

B. Polyethylene tubing if using peristaltic pump
Water well handbook

Calculator

Rubber or plastic gloves

Hard hat (if required on location)

pH meter

Conductivity meter

Thermometer

paper towels, rags

Pen & pencil
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21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

34)

35)

Ice

Sample jars & codes
Electrical tape

Pipe wrench

Screwdriver, hammer

Cooler

Water jugs

Disposable polyvinyl gloves
Well keys

Masking tape for labeling
Indullible markers

Field sampling form(s)
Chain-of-custody form
Relevant well sampling data
A. Bottom of well

Distilled water
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ATTACHMENT C

WELL SAMPLING DATA FORM

Well Number: Date:

Time at Start: Weather:

Tape Held At: Depth to Water:
Wet Cut:

Depth to Well Bottom:

Volume of Water in Well: WC x C

C - 0.07 (for 1 1/4" diam. wells)
C = 0.17 (for 2" diam. wells)
C = 0.65 (for 4" diam. wells)

Volume of water to remove before sampling:

Physical appearance at start:

Color: Odor:

Conductivity: pH:

Physical appearance after purging:

Sampled By:

Water Column (WC)

Turbidity:
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Color: Odor: Turbidity:
Did well go dry: fVolume of water removed)
Time at finish:

Types of samples collected, preservations and bottles used:

Laboratory name, number and location:
Method of sample collection.

Remarks:



APPENDIX J

SPECIFIC CAPACITY TEST PROCEDURE
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Specific Capacity Test Procedure

Enter all pertinent data concerning the pumping well
and piezometers to be measured on the data sheets

provided.

Check to make sure that all equipment is available and
functioning: electric probes, data sheets, pencils,
rain gauges (if necessary), stop watches, pump,

generator, water quality meters (if necessary).

Record water level in pumping well and piezometers

before pump is inserted in pumping well.

Insert pump in well, allow five minutes for water level
to equilibrate, record new water level in pumping well

and piezometers.

Start the pump and run a short term (15-30 minute)
drawdown-recovery test pumping at a constant rate. The
pumping rate selected should be based on estimates of

well yield from soil samples collected during drilling.

Record water levels on a predetermined time schedule.



10.

If one of the first closely-spaced readings is missed,

record the next one (do not attempt to alter data).

Throughout note any changes pertinent to the test such
as: changes in water color or turbidity; time and
nature of any discharge fluctuations; time and length
of any temporary pump shutdown; effects of any nearby

pumping wells; and precipitation events.

If there is a shutdown (even if it’s brief) measure

water levels in at least the pumping well.

At the end of the drawdown test, recovery levels should
be measured until water 1levels return as close as
possible to pre-test levels. The drawdown schedule for
water level measurements should be followed during

recovery.
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