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1.0 OVERVIEW

This document is a Remedial Action Master Plan (RAMP) for the Deknatel site

in Queens Village, New York. This RAMP is a plan for undertaking a

Supplemental Remedial Investigation/Feasibility Study and potential

Remedial Actions in 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

she United States Environmental Protection Agency (EPA).

The Deknate] site contains elevated concentrations of chromium at two inac-

tive waste disposal areas and within some parts of the underlying 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 depths. 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-Z.

Total and hexavalent chromium, lead and phosphorus were found also in the

soils at Disposal Point I (DP-1); however, the recorded levels were con-

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

above mentioned constituents at both DP-I 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 ~isposal activities

on the underlying groundwater. Analytical results on water samples from

these wells show ~etectable total chromium concentrations in groundwater

¢mmm

aeneatn 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, nexavalent 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 dia exceed the stanaard.    Adaitional

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 supplemental 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, so the sampling 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

from all borings at various intervals from the surface to approximately 70

feet.

ENVIRONMENTAL, INC. -2-
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The feasibility study will develop and evaluate remedial alternatives.

Initial S~reening of alternatives will be based upon environmental effects,

acceptable engineering practices, and cost to narrow the list of potential

remedial actions for further ~etailed 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 ~bis 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, she

potable water supplier in the vicinity of the Deknatel property will con-

~inue throughout the completion of the Supplemental Remedial Investigation/

Feasibility Study.

RECRA ENVIRONMENTAL, INC.
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2.0 DATA EVALUATION

2.1 Site Background

Tl~e DeKnatel site

Village, New YorK.

of Queens County.

is located at 96-14 222nd Street, Queens

Queens Village is in the easternmost portion

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 mills.

A narrow riage 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

~,~ RECRA ENVIRONMENTAL, INC.

History of Operations

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

-4-
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l

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.

l

l

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

1

lie

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, she copper coating is removed by immersing the parts in

l

m

Ill

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

1

removed a thin layer of the metal. This bath eventually accumu-

fated salts of the metals comprising the stainless steel alloy

2.1.3

used for making the needles, was depleted of chromic acid, became

spent and was again removed from service.

Disposal Practices

The spent nitric-sulfuric acid baths containing copper salts

m

ll

RECRA ENVIRONMENTAL, INC.

generated by the imitation pearl manufacturing process (from about

1925 to about 1956) were reportedly disposed of through a sink in

she laboratory. The sink was piped to a trap containing marble
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�~ips that would neutralize the acid, then to Disposal Point One

(DP-I), which is located at the southwest corner of the 96-14

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-I and other site characteristics is presented as

Figure 2-i.

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-I 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-i) in~nediately adjacent to the west side of the main

building, S to 10 feet north of the laboratory. Like DP-I, it has

no direc~ outlet, and liquids placed there would have seeped into

the ground.

II

mm    RECRA ENWRONMENTAL, ~NC. -6-
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2.2 HAZARDOUS MATERIALS CHARACTERIZATION

2.2.1 Quantitative Waste Disposal Estimates

2.Z.l.l Disposal Point 1 (DP-I)

~m

Nitric-sulfuric acid baths containing copper salts were Oisposed

in DP-I from about 1925 to about 1956. Because of the complete

absence of any records or employee recollections going back to

this time period, it has proven impossible to make any quan-

titative estimate of the amount of this material that may have

been aisposed.

lm

me

Spent chromic-sulfuric acid baths containing copper salts were

aisposeo in DP-I 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 neeOle after

they have been formed. A material safety Oata sheet (MSDS)

oescribing this material anO the calculations by which the

following estimates were made are included in Appendix A. The

best available estimates inaicate 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 aciO,

and an unknown but small amount of copper, were OisposeO at DP-I.

2.2.1.2 Disposal Point 2 (DP-?)

RECRA ENVIRONMENTAL, INC.

Spent chromic-phosphoric acid electropolishing baths were

oisposeO in DP-2 over its period ot use. T~e material of this

aescription, 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

~isposed off-site as a hazardous waste. A material safety ~ata

sheet which describes this material as a raw material an~ 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 thls material, which

(base~ 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.Z.I.30tl~er Waste Materials Potentially Disposed on Site

A nuffW~er 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, nexane,

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

low budget operation, it is likely that every effort was made to

use these materials up completely and discard as little as

m RECRA ENVIRONMENTAL, INC. -8-
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p~ssible. There is no evidence that any ot these materials were

even periodical|y 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

aisposed can be maae.

A small amount of acetone is used today in the surgical needle

manufacturing process anO 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-I. 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-I between 1956 anO

1960, but it is not possible to make any meaningful estimate of

the quantity involveO, if any. If disposal occurred, it is

equally likely to assume that, like the chromium disposed of in

DP-I, the acetone has been flushed from the soil column beneath

this disposal area.

2.2.2    SOURCE INVESTIGATION STUDY

RECRA ENVIRONMENTAL, INC.

The disposal activities at DP-I and DP-Z referenced in the pre-

vious sections of this document were initially investigated during

-9-
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ag internal environmental audit of this Deknatel facility.

In~nediately upon such discovery of these past practices, investiga-

tive activities ultimately resulting in the source investigation

study were undertaken by Deknatel as was a notification of the

Region 2 Office of the NYSDEC.

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

source investation study with the following objectives:

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,

determine the location and distribution of any waste

materials that have remained at the site,

determine whether waste materials have been or are affecting

groundwater,

develop information on the geology and hydrogeology at the

Deknatel site, and

provide data which could serve as a basis for developing a

remedial action should source remediation prove necessary.

~1~    RECRA ENVIRONMENTAL, INC.

The proposed study involved advancing seven (7) test borings at

various locations on the Deknatel property in order to collect

soil samples from the surface 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

w~re 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-I) was placed at a location expected to provide information on

background soil and groundwater conditions in the area. Four (4)

test borings,, including 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-I). 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 Investi~lation 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-Z. Several of the borings were relocated

slightly from the proposed locations for the following reasons. m

MW-I was move(l 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-I was offset slightly

"~C~* iNVI~ON.ENT&L, INC. - 11 -



e

I

o

mm

m0    .~



1/12266

~ RECRA ENVIRONMENTAL, ~NC.

from DP-2 and TB-2 was offset from the pump house because it

proved impossible to position the drilling rig 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-I. It also proved impossible to get the dr111ing

rig around the corner of the storage building and down the passa-

geway between t~e storage building and the pump mouse to the pro-

posed location of the second monitoring wel] near the western

property line between the storage building and the solvent shed.

Therefore, 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

wit~ the source investigation. Since it was completem as a

4-inch well (MW-I and MW-2 are 2-inch wells), it was utilized in

this investigation to further define the hydrogeology of the site

and as a means of conducting a pump test instead of performing

less rigorous surge tests in MW-I and MW-Z, as was originally

planned.

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

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

-12-
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~dentifying and locating drilling equipment capable of advancing

borings in compliance with NYSDEC technical requirements (dry

hollow stem augering) that is also small and portab]e 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-I to a depth of greater than 30 feet below ground surface in

order to determine the nature, extent, and concentration o# waste

materials that are present at this location.

2.~.3

RECRA ENVIRONMENTAL, INC.

Overview ot Laboratory Studies

The soil and groundwater samples collectea from the test borings

and monitoring wells were analyzed for a range of metals, inorga-

nic and selected organic substances listed in Table 2-I which

seemed likely to have been constituents of the waste materials

disposed at the ~wo disposal points.

The rationale for parameter selection was as follows. Total and

nexavalent 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 into the chromic acid solutions from the lead lining of

vats used to hold the solutions. The other metals analyzea

-13-
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({admium, iron, nickel, selenium and zinc) were potential

constituents of t~e stainless steel wire and small amounts coula

nave been released to the c~romic acid bath in the electropo-

lisbing process which electrolyt~cally dissolves a thin layer of

metal from the surface of the needles. The inorganic anions

analyzed, nitrate, sulfate and phosphate (as phosphorous),

correspon~ to nitric, sulfuric and phosphoric acids whic~ were

constltuents of the chromic acid baths, either in t~e costume

jewelry or the surgical needle manufacturing processes.

Volatile organic compounds including acetone, were measured in

samples from DP-I because acetone, used in needle manufacturing,

may nave 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

potentially contaminated soils were characteristic hazardous

wastes.

-14-
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TABLE

ANALYTICAL PARAMETERS FOR SOIL AND GROUNDWATER SAMPLES

PARAMETER

METALS

Cadmium
Chromium,
Chromium,
Copper
Iron
Nickel
Selenium
Zinc

INORGANICS

Nitrate
Phosphorus
Sulfate

total
hexaval ent

ORGANICS

Volatile Organics
Including Acetone

MISCELLANEOUS

SOIL SAMPLES

pH (field determined)
Dry Weight (total soltds)
EP Toxicity (metals only)

O
O
e
o
e
e
e
e

o
o
e

¯
O
O

GROUNDWATER SAMPLES

¯
O
¯

O
¯
e
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Details of the sample collection, preservation ana shipment proce-

a~res, along with a listing of the stan~ar~ USEPA methodologies

use~ in analyzing t~e samples, can be tounO in Appendix D.

2.2.4 Waste Material Distribution in the Subsurface

~lm RECRA ENVIRONMENTAL. INC.

Of t~e eleven substances potentially present in the waste

materials ~ispose~ at the DeKnatel facility, only seven were founa

in the soil and/or groundwater near DP-2 at concentrations

substantially higher than those foun~ at the backgroun~ location.

These were total ana bexavalent chromium, copper, iron, lea~,

nitrate an~ phosphorus. T~e 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 d|scussed in detail

within the Source Investigation Study report previously submitte~

to the NYSDEC.

Soil samples taken directly from the disposal points themselves

were analyzed for the waste materials aisposea 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-I aria 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 discusseO

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 hexavalent chro-

-m~um, 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

from the tables of analytical results.

m

m

RECIIA ENVIRONMENTAL, INC.

Total and hexavalent chromium concentrations greater than

background levels were found from directly within DP-I 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-I, nearest to DP-Z, and from the surface to 40-50

feet 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-Z. 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-                               ~m
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horizontal ~istance 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.

m

m

Lead concentrations were elevated mainly at and near the surface

in the soils and extend to a depth of <12 to <13 feet ~irectly

below the discharge points (DP-I, DP-2). Lea~ 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

soil column at all three sampling locations (TB-I, TB-2, and MW-2)

near DP-2. Like the chromium concentrations, the phosphorous con-

centratlons were highest at and near the surface, decreasing with

both increasing depth and horizontal distance fromDP-Z, however,

the rate of decrease was not near]y 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. Soi] 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-I also

exceeded background levels to a depth of at least 35 feet. These

levels, however, are substantially lower than those encountered

~owngradient from DP-2 and no value exceeds I0 ug/g (see Table

2-16).

RECRA ENVIRONMENTAL, INC.
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The phosphorus detected in the soil and groundwater samples is

presumed to be primarily in the form of ortho phosphate derived

from phosphoric acid, which is a constituent of the waste

materlals disposed at the site. Phosphate and phosphoric acld 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-I, TB-2 and MW-2) were

tested by EP toxicity for leachable metals. Chromium and barium

were the only metals detected in the leachates. The highest

leachate chromium concentration was 0.064 mg/l, which is well

below the criteria concentration for chromium of 5.0mg/l. Barium

was detected in the leachate from one composite at 0.22 mg/l,

which is also well below its criterion of 100 mg/l. The soils in

the vicinity of DP-2, therefore, are not characteristic hazardous

wastes due to EP toxicity for metals. Samples from DP-I were not

analyzed for EP Toxicity because all metals detected were substan-

tially lower than those detected in DP-2, and therefore, it 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-I, analyzed for volatile organic

constituents, i11ustrated 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-I and only trace concentrations

-19-



1/12266

being round in the 21-29’ fractions suggests that little, if any,

acetone was dispose~ of at DP-I; or, if acetone was aispose~ of,

it is of minor concern from an environmental standpoint.

2.2.5 Summary an(l Conclustions Regarding the Source Investigation StuOy

Total and hexavalent chromium, lea~ 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 foun~ 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 groun~ 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 horizontal 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-Z has remained in the aajacent soils and 90% of that chromium

~s in the top 20 feet of the soil column.

RECRA ENVIRONMENTAL. INC.

Total and hexavalent chromium, lead and phosphorus were founO also

in the soils at DP-I; 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 ~isposed of at DP-I, only 8.1 pounds

of chromium are calculated as remaining in the underlying soils.

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

a~ount of clilution (water rinse) used at the time of disposal ancl

tl~e subsequent flushing of the chromium from tl~e soil column

beneath DP-L.

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

DP-2. Of the three waste related substances found in the

grounawater, New York State has established a water quality

standard for only one, hexavalent chromium. To aate, 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

round in groundwater samples analyzed at the MW-I 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. Of all the other parameters tested for

during the source investigation study, only lead and phosphorous

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

-21-
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cance in this investigation. Further, it was seen that lead

¢6ntamination 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          m~

utilize as its operative paramaters total and hexavalent chro-

mium for purposes of problem definition, remedial planning and

remedial implementation.

l
1

RECliA ENVIRONMENTAL, INC.
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TABLE

ANALYTICAL RESULTS FOR GROUNDWATER

PARAMETER

Total Chromium
(mgll)

Hexaval ent Chromium
( mgll )

Total Copper
( mgll )

NI irate
(rag NO3.N/l )

Total Phosphorus
(mg/1)

Sulfate
(mg/l)

pH (Standard Units)

SAMPLE MW-I MW-2 MW-3
DATE (BACKGROUND) (DOWNGRADIENT) (CROSS GRADIENT)

2-11-88 0.006 0.091 NA
3-15-88 0.097 0.10 NA
3-21-88 0.027 0.15 0.012

2-II-88 <0.005 0.029 NA
3-15-88 <0.003 0.090 NA
3-21-88 <0.005 0.023 <0.005

2-I1-88 <0.005 0,041 NA
3-15-88 0,096 0,11 NA
3-21-88 0,083 0,070 0.061

2-11-88 1.8 7.1 NA
3-15-88 8.7 7.5 NA
3-21-88 8.1 6.2 19

2-11-88
3-15-88
3-21-88

2-11-88
3-15-88
3-21-88

2-II-88
3-15-88
3-21

<0.02 4,4 NA
0.12 <0,02 NA
3.6 6,Z 1.6

53 56
67 42
55 36

6,23
NA
NA

6.79
NA
NA

NA

NA
NA
NA

NA ¯ Not Analyzed

Ill/ RECRA ENVIRONMENTAL, INC.



TABLE 2-3

SAMPLE
DEPTH

0-2

4-6

10-12

14-16

20-22

24-26

30-32

34-36

40-42

44-46

50-52

54-56

60-62

64 -66

70-72

TOTAL CADMIUM
( ug/g Dry We.Lgh~. )

BORING/MONITORING WELL
TB- 1      TB- 2      MW-2
DIS~’ANCE FROM CENTeR OP DP-Z
3 f~..       10 f~.    18.5 ~..

. <0.6 1.0

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.6

<0.6

<0.6

1.4

<0.6

<0.6

<0.6

<0.6

<0.5

<0.5

<0.6

<0.5

<0.5

<0.6

<0.S

<0.6

<0.6

<0.6

Z~-I

BACKGROUND

O.7G

<0.5

<0.5

<0.5

<0.S

<0.5

<0.S

<0.5

<0.S

<0.S

<0.S

<0.6

<0.~"

<0.6

<0.6

<0.6

<0.5

<0.6

<0.6

<0.5

<0.5

<0.5

<0.6

<0.5

<d.6
<0.5

<0.5

<0.6

<0.6

RECRA ENVIRONMENTAL. INC. im



TABLE

TOTAL CHROMIUM
(ug/g Dry

SAMPLE
DEPTH

8-10

10-12

12-14

14-16

16-18

18-20

20-22

24-26

30-32

34 -36

40-42

44-46

50-52

54-56

60-62

64-66

70-72

TB-I
DISTANCE

3 ft.
900

2,010

1,220

1,770

1,440

1,760

3,050

¯ 1,680

1,240

710

SO0

440

370

380

380

300

. 110

26

BORING/MONeT,.RING WELL
TB-2     EW-2

FROM CEhT~R OF DP-2
10 ft.        18.5 ft.

260

3,580

340

210

410

380

200

130

100

I00

18

27

13

79O

200

86

71

36

30

21

28

21

I7

6.5

12

7.8

5.6

7.3

17

11

7.0

5.5

6.9

6.5

6.2

4.8

8.6

9.2

8.2

5.4

7.8

9.2

5.4

RECRA ENVIRONMENTAL, INC.



TABLE 2-5

HEXAVALENT CHROMIUM
(ug/g Dry W.ighU)

SAMPLE
DEPTH

0-2

4-6

10-12

14-16

20-22

24-26

30-32
34-36
40-42

44-46

50-52

54-56

60-62

TB-I
DISTANCE

3

8.2

TB-2     MW-2
FROM CENTER OF DP-2

10 ft.        18.5 ft.

~-1
BACKGROUND

<0.09
16

19

18

7.9

9.2

"/.0

13

9.6

7.3

3.1

3.2

2.8

29

2.0

2.3

2;4

0.53

4.~

6.2

6.8

3.0

1.7

0.32

0.19

0 19

0117

0.46

0.095

0.14

0.31

0.22

0.15

0.10

0,.17

0‘. 10

<0.09

O.,

<0.09

<0 ¯ 09

o.~7

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

<0.09

0.32

0.44

0.28

m

RECRA ENVIRONMENTAL, INC.



TABLE 2-6

TOTAL COPPER
(ug/g Dry W.ight|

SAMPLE
DEPTH

0-2

4-6

10-12

14-16

20-22

24-26

30-32

34-36

40°42

44-46

50-S2

54-56

60-62

64-66

70-72

TB- 1
DISTANCE
3 ~.

12

7.2

8.8

7.1

5.8

5.2

12

1o

6.7

7.6

4.9

6.2

5.7

4.4

4.2

BORING/MONITORING WELL
TB-2     MW-2

FROM ~ENTER OF DP-2
10 ft.        ~8.5 ~.

120

8.3

5.5’

14

21

I7

7.9

11

10

1.2

4.0

5.1

4.5

3.6

4.2

HW-I

BACKGROUND

120

14

5.4

5.9

7.6

10-

18

8.9

12

5.9

4.3

6.3

"7.I

6.7

97

9.6
?.0

"/.4

5.9

9.6

9.1

6.9

6.8

8.6

7.9

3.8

5.9

4.5

RECRA ENVIRONMENTAL, INC.



SAMPLE
DEPTH

0-2

4-6

$0-12

$4-16

20-22

24-26

30-32

34-36

40-42

44-46

50-52

54-56

60-62

64 -66

70-72

TABLE 2-7

TOTAL IRON
(ug/g Dry weight:)

TB- I
DISTAI~CE

3 f~.

6,140

6,600

12,600

9,050

5,860

4,720

8,790

9,140

10,400

9,090

BORING/MONI~RING WELL
TE-2     MW-2

FROM CENTER OF DP-2
18.5 ~"~.

13,400

8,420

4,.470

7.,510

4,340

6,380

3,930

3,090

2,810

lO ft.

12,700

18,900

5,560

4,080

6,810

5,360

8,11G

8,650

10,700

10,800

5,540

4,410

4,940

5,210

3,580

T,~lO

5,110

6,560

7,910

9,000

12,200

4,940

S, BSO

S,220

4,440

3,930

MW-1

BACKGROUND

8,710

7,840

4,350

5,960

3,890

6,360
7,180

6,380

7,410

7,440

6,320

5,S30

8,000

4,960

3,460

RECRA ENVlRONMENT.AL, INC.



TABLE 2-8

BORING/MONITORING WELL
SAMPLE TB-I TB-2 )(W-2 MW-I
DEPTH DISTANCE FROM CENTEROF DP-2
(f~) 3 f~. !0 ~- I$.~ f~. BACKGROUND

0-2 380 480 590 130

4-6 110 71 4.0 15

10-12 11 5.1 <4 <S

14"16 31 <6 <4 6.2

20-22 5.0 <6 <4 <6

24-26 (3 6.0 <4

30-32 <3 6.~ <4

34-36 <4

40"42 <3 <5 <4

44-46 <3 <5 <4

50-52 <3 <6 <4

54-56 <3 <5 <4
60-62 <4 <6 ~4

64-66

70-72 <4

<6

<5

<6

<6

<6

RECRA |NVlRONMF.NT&L, INC.



TABLE 2-9

TOTAL NICKEL
(ug/g Dry Weigh~)

SAMPLE
DEPTH

0-2

4-6

10-12

14-16

20-22

30-32

34-36

40-42

44-46

50-52

54-56

60-62

64-66

70-72

BORING/MONI~RING WELL
TB-1                     TB-2                  MW-2                       MW-I
DISTANCE FROM CEh~R OF DP-~

10 f~. 18.5 f~. BACKGROUND3

5.1

<4

14

4.9

5.0

4.8

7.0

6.0

5.8

7.8

5.0

5.3

5.5

11

6.1

10

<4
<4.

17

$.$

4.0

4.8

<5

4.1

<6

10

8.0

8.8

7.9

11

�4-

7.0

7..7

6.8

12

15

12

10

17

8.0

7.9

6.9

8.1

5.8

12

5.0

5.8

<5

7.1

RECR& ENVIRONMENTAL, INC.



TABLE 2-I 0

TOTAL SELENIUM
(ug/g nry weight:)

SAMPLE
DEPTH

0-2

10-12

14-16

20-22

24-26

30-32

34-36

40-42

44-46

50-52
54-56

60-62

64-66

"/0-72

BORING/MONITORING WELL
TB-1
DISTANCE

3 ~t:.

<0.6

<0.S

<0.S

<0.5

<0.5

<0.5

<0.S

<0,5

<O.S

<0.~

<0.6

TO-2     HN-2
FROM CENTER OF DP-2

10 ft.

<0,6

<0.6

<0.6

<0.6

<0,5

<0,5

<0.S

<0.5

<0.6

<0,S

<0.6

<0.6

<0.6

Z~.,S

<0.6

<0.S

<0.5

<0.S

<0,S

<0.5

<0.5

<0’.5

<0.5

<0.~

<0.6

<0.6

HW-1

BACKGROUND

<0.6

<0.6

<0.6

<0.6

<0.6

<O.S

<0.6

<0.5

<0,5

<0.6

<0.6

R|CRA ENVIRONMENTAL, INC.



SAMPLE
DEPTH

0-:2

4-6

10-12

14-16

20-22

24 -26

30-32

34-36

40-42

44-46

50-52

54-56

60-62

64 -66

70-72

RECRA ENVlRONMF.JqTAL, INC.

TABLE 2-I 1

TOTAL ZINC.

Io f~:.
360

35

22

21

2S

24

12

1.7

I8.5

I50

18

13

30

18

20

18

34

9.4

11

g.4

18

MW-I

EACKGROUND

130

20

30

11

11

34

14

30

26

34

8.4

22

16

$.5



TABLE 2-12

SAMPLE
DEPTH

0-2

10-12

20-22

30-32

40-42

50-52

60-62

?0-76

BORING/MONZTORING WELL
TB-I      TB-2     MW-2
DISTANCE FROM CEhTZR OF OP-2

3 ft.               10 ft.        18.5 ft.

<3

<3

<3

<3

<3

3.4

9.6

5.3

2.Z

5.5

3.3

4.3

3.3

54

16

<3

<3

2.3

<3

2.?

3.1

)(W-1

BACKGROUND

3.’;

2.0

<3

<3

3.1

3.5

2.8

5.6

Jm
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TABLE 2-13

~ LEACHABLE PHOSPHORUS
(ug/g Dry wt. )

SAMPLE
DEPTH

0-2
"10-12

20-22

30-32

40-42

50-52

60-62

70-72

BORING/MONITORING WELL
TB-I TB-2     MW-2
DISTANCE FROM CENTER OF DP-2
3 f~:.               10 f1:.        18.5

79

400

48

22

32

17

17

2.1

61

39

30

29

17

41

11

13

"r.s

15

Mw-1

EACKGROUND

<0.9

<0.9

<0.9

<0.9

<0.9

<0.9

<0.9

<0.9
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SAMPLE
DEPTH

0-2

10-12

20-22

30-32

40-42

50-52

60-62

70-72

TABLE 2-14

LEACHABLE SULFATE -

TB-I
DISTANCE

3 f~:.

BORING/MONITORING WELL
TB-2      MW-2

FROM CENTER OF DP-2 LlO f~:. 18. ~

"/8

(42

,(42

<42

).).0

73

(46

~48

69

<42

<42

<43

<42

<42

<45

<46

120

<42

<42

<42

<42

<42

<43

<45

MW-1
BACKGROUND

58

<41

<41

<42

<42

64
<42
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TABLE 2-I 5

PERCENT DRY WEIGHT

BORING/MONITORING WELL’ -
TB-2     MW-2 MW-I

FROM CENTER OF DP-2 "
I0

SAMPLE
DEPTH

0-2

2-4

4-6"

6-8

0-10

10-12

12-14

14-16

1.6-18

18-20

20-22

24-26

30 -32

34 -36

40-42

44-46

50-52

54-56

60-62

64-66

70-72

TB-1
DZ~TJ~ICE
3

93.10

94.63

96.50

89.06

95.83

96.00

96.30

96.58

97.00

96.57

96.87

9?.03

92.92

95.86

95.83

.95.94

96.06

94 94

89.84

87.66

80.16

89.63

96.75

96.67"

95.80

96.54

95.64

95.$2

95.18

95.01

95.39

96.0?

91.30

88.76

88.02

95.67

96.09

95.20

94.89

96.08

95.21

9S.54

"9S.71

89.01

82.49

BACKGROUND

88.20

95,30

97,51

95.63

97.35

96.79

96.44

96.61

9?.06

96.64

96.00

95.90

93.82

88.25

83.58
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2.3.2

GEOLOGY AND HYDROLOGY

Introduction

The DeKnatel site is ]ocatea in the Atlantic Coastal Plain

Pnysiograpnic Provlnce.    This province is cnaracterizec by

soutneaster]y-aipping strata comprisea of unconsoliaatea sana,

silt, clay ana gravel unconformably overlying crystalline bearocK.

The borings for this investigation were relatively shallow com-

parea to the thickness of the unconsoliaatea seaiments at the

slte.

Hy~ro~eolo~ly of the Stua¥ Area

m

The stuay area is underlain by over seven nunare~ (700) feet of

unconsoliaatea seaiments (Figure 2-8). From olaest (aeepest) to

youngest (shallowest) these seaiments nave been aivi~ed into a

series of geologic formations; the Raritan Formation; theMagotny

Formation ana MatCawan Group, unaitferentiate~; an~ Pleistocene

aeposits. The Raritan aria Magothy/Mattawan rocks are Late

Cretaceous in age ana ~irectly overlie crystalline bedrock. The

Pleistocene-agea seaiments were aeposite~ on the erosional surface

of the Magothy/Mattawan aeposits. Each geologic formation con-

tains water-bearing zones aria intervals; where these zones are

prevalent ana interconnected they can be consiaerea aquifers.

A brief description of the two geologic anO hydrologic units

nearest the surface which are of interest in this stu(ly follows;

-38-
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Magothy Formation/Mat~awan 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 Magotny/Mattawan deposits consist of layers and

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

study area base~ 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 Magotny/Mattawan which causes

variations in hydraulic conductivity both vertically an~ horizon-

tally. These silt/clay layers shield most of the good water-

bearing zones from surface contamination an~ locally cause

confined (artesian) conditions.

Wells tapping the Magot~y/Mattawan System in Queens nave yielded

as much as 1,800 gpm. Specific capacities nave ranged from less

than 15 gpm/ft to over 50 gpm/ft in the coarser, more permeable

deposits. This aquifer has been extensively ~eveloped in Queens

and Nassau Counties.

Pleistocene Deposits

Directly overlying the uneven surface of the Magotby/Mattawan

aquifer system are Upper Pleistocene deposits consiting of sands

and gravels with minor interbe~s of silt and clay. These deposits

are of glaclofluvial origin an~ are termed outwas~. T~ese were

~eposited from ~ne meltwaters of a retreating glacier which sorted

sediments previously carried and deposited by the ice. Therefore,

-39-                              ~
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these deposits contain sediments having uniform grain sizes and

are highly permeable. These outwasn 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. 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 underlie 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 groundwater

under the Deknatel site flows westerly toward the Jamaica Water

Supply cone of depression.

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

1

!

RECRA ENVIRONMENTAL, ~NCo

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

feet/year. This value is representative of tile 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 snows 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 collecteO 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

flowing in that direction but towards the more extensive cone of

-41-
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depression to the west. It is unlikely, ~nat groundwater from the

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

(screened -10 to -30 feet MSL). More likely, grounOwater woul~

pass by the well at nigher horizons in the aquifer and then woul~

turn and flow towards the extensive water table lows (JWSC wells

27, 37 an~ 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 Oata reflect the best estimate for pre~evelopment

conditions and snow flow to the west and southwest from the area

of the site, away from a water table nigh in Nassau County.

Water table maps compiled in 1936, 1943, an~ 1961 snow extensive

cones of depression in Brooklyn and near Woodbaven, Queens an~

groundwater flow from the area of the site is consistently

westerly or southeasterly towards these areas. The data from 1974

an~ 1981 indicate pumpage has stopped in Brooklyn anO the

Woodnaven area but snows a pronounced water table low in the area

of the Jamaica Water Supply Company (JWSC) well fields. Once

again flow from t~e site is westerly during these periods an~

towards the JWSC cone of depression.

Nearb~ Aquifer Usage

Usage of the aquifers underlying the Oeknatel site in the general

vicinity of the site can be divided into three categories: public

potable water supply, conmmrcial and industrial uses, and private

dOmeStiC uses.

-42-







Public Supply Wells

The public supply wells in the viclnity are all owned and operated

by the Jamaica Water Supply (JWSC) which maintains an active well

field 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 t~e 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

aowngradient 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 I and Z 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 screeneO in the Upper Glacial (water ~able) aquifer, ~ne

other half are screened in the Magothy Formation and only one is

screeneO 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

from the Upper Glacial Formation, approximately 20% was from the

Magotny, an~ less ~nan I% was from the LloyO.

RECRA ENVIRONMENTAL, INC.



1/12266

i RECRA ENVIRONMENTAL. INC.

Non-Public Supply Commercial and Industrial Wells

About 125 non-public supply wells at least 4-i/2 inches in

aiameter, capable of proaucing at least 45 gallons per minute were

identifie~ from NYSDEC records in the area extending about i mile

north and east (upgradient), 2 miles south and 2-I/2 miles west

(~owngra~ient) from the Deknate] site. These wells are predomi-

nantly usea 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 Z2 pumping wells, 19 are screeneO in the Upper Glacial (water

table) aquifer and the 3 remaining wells are screeneO in the

Magothy Formation. The maps presented in Figures 2-I0 anO 2-11

show the locations of the non-public supply wells recorded in the

NYSDEC well completion files and ]ocated within about 1.5 mi]es

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 VlCinity of the site. It also contalns

-informatlon on the depth, production capacity, intende~ usage, the

original owner an~ the street a~ress of the wells ~or which

completion reports were obtained.

Private Domestic Wells

Wells capable ot producing less than 45 gallons per minute in New

York City are regulate~ by the NYC Department of Health (NYCDOH)

by means of permits that must be renewed annually. The NYCDOH

~oes not maintain a reference map showing well locations however,

a list of permits arranged by zlp 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 zip code zones. Figure 2-12 shows a zip code map

ot Queens with the location of the Deknatel site indicated and the

zip co~e zones of interest outlined. Table 2-17 lists the number

of active NYCDOH well permits in each relevant zip co~e 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 provldes

information on groundwater quality at locations somewhat further

removed from the s~te. 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 downgra~ient 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 usea for

public supply purposes, JWSC is required to develop and maintain

water quality data on them. Every well in operable conaition 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 Wa~er Supply Company has made the results of these

analyses available to Recra Environmen~a1. 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

-47-



1/12266 I

metals in 1975, which are included in the data base where

~a~ailable; however, no data exists on metal concentrations before

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 nigh 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 wel I.

I
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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 balf ot t~e JWSC

~w~l] water samples from throughout t~e service area analyze~ over

the last 13 years mad copper concentrations at or above t~e detec-

tion limit of 20 ppb. Copper was not detecte~ in the other

samples. Among t~e samples in which copper was detected, most ot

t~e copper concentrations fell between 20 an~ i00 ppb wit~ a few

values between 100 and 300 ppb. T~e EPA and New York State stan-

dard for copper in drinking water is I part per million (ppm) or

1,000 ppb. T~erefore, none of t~e well water samples exceede~ t~e

permissible concentration.

Sulfate was apparently present as sulfuric aci~ in t~e waste

streams Deknatel dispose~ on site from about 1925 until about

1960. Sulfate is commonly present in groundwater an~ was found in

all of the JWSC well water samples analyze~ over the last 13

years. T~e sulfate concentrations foun~, ~owever, never exceeded

t~e regulatory limit of 250 ppm established by t~e EPA and New

York State in any of t~e samples.

Nitrate was present as nitric aci~ in t~e waste streams Deknatel

apparently ~ispose~ on site from about 1925 until about 1956.

Nitrate is also commonly foun~ in groundwater an~ was found in

most of t~e JWSC well water samples analyze~ over t~e last 13

years. Concentrations ranged from t~e ~etection limit of 0.i ppm

up to an~, in a few instances, above the EPA an~ New York State

~rinking water stan~ar~ of 10 ppm (as nitrate nitrogen). Out of

800 to 900 JWSC well water samples analyzed for nitrate, only

about 30 samples exceeded t~e drinking water standar~ an~ 16 of
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thOSe were from 2 wells about five miles from the Deknatel faci-

Ifty which exhibit cnronically 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, is 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 soft 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 a11, 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

~ne last 13 years indicates that chromium, copper and sulfate nave

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 nigh 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

~ne JWS¢ 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

facility. 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 carrled out and a brief description of the methoaologies

used. Amore detailed description of these studies and methodolo-

gies can be found in Appendix B. A~ditional field work to better

characterize the geology, hydrology and contaminant distribution

Is outline~ 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 mountea hollow stem auger r~g 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 fllghts. Split spoon samples

were collected continuously from the ground surface to a depth of

about 72 feet while aavancing the borings at TB-I, TB-2, MW-I and

MW-2. Split spoon samples were collected every five feet from 20

to 70 feet subsurface while a~vancing 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 6Z 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

require~ 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-

v~red sample for specific soil characteristics and logged his

observations. Detailed 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

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

ot the samples were analyzed in an on site laboratory by a field

III

chemist from Recra for key indicator paramaters, nexavalent chro-

mium, and pH, in order to get a rapid indication of whether waste

materials were present in the soils being recoverea. The balance

of the subsurface soil samples were transported by Recta personnel

to Recra Environmental Laboratories in Tonawanda, New York, for

further 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-I and MW-2 were completed as 2-incI~ diameter I.D. wells and

were screened from approximately 60 to 70 feet below ground sur-

face. ~-3 was completed as a 4-1nch diameter I.D. well and was

screened from approximately 50 to 70 feet below ground surface.

At1 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. WeI1sMW-I 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 claritywas achieved. MW-3 was simi-

|~rly 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.

2.3.7

Since MW-3 had been completed as a 4-1nch well to allow it to be

pumped if necessary, it was decided to take advantage of this fact

by conducting a snort term specific capacity pumping testing using

this well in order to investigate some of the characteristics of

the water table aquifer at the Deknatel slte. The test was con-

ducted by Roux nydrogeologists 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 outwasn deposits which are estimated to be

about 100 feet thick in the study area. The five borings

co~leted at the site were advanced to a depth of about 70 feet

into the outwash with the final I0 feet penetrating the water

table or Upper Glacial aquifer. The geologic logs for these

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

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

sand and gravel throughout. These sands are quartzose with less

than 10% kaolinitic felaspars, mafic minerals and rock fragments.

Due to the good sorting of grain sizes and lack of silt/clay, this

unit has a nigh permeability both vertically and horizontally.

At MW-I the upper 16 feet of this unit is a predominantly fine

~m

~mm

sana 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 wi~n

some gravel.

There is a characteristic iron staining that occurs from between

30-40 feet below ground surface and continues downwar~ 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 nunW~er of occasions and the results nave

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-

~ion 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

~ RECRA ENVIRONMENTAL, INC.
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reliably estimated from these data. Recent sara from Jamaica

-W~ter Supply Company wells (see Figure B-5 in Appendix B) in ~ne

vicinity, however, suggests t,at t|~e nyaraulic gradient as the

size is presently approximately 7.5 ~eet per mile (0.0015) an~

~at the direction of flow is to the west.

-56-
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TABLE 2-18

WATER TABLE ELEVATIONS* (FEET) AT THE OEKNATEL SITE

OATE MW-1 MW-Z MW-3

02-11-88 38.33 38.S0 38.SZ

03-15-88 38.56 38.77 38.55

03-Z5-88 39.09 " 39.00 38.83

ENVIRONMENTAL, INC.
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Hydrogeological Properties of the Water Table Aquifer

One short term specific capacity test was conducted at the site

on the four inch ~iameter monitoring well MW-3. T~e results of

the speciflc capacity test are given in Appendix B. The ca]cu-

]ate~ transmissivlty of the shallow aquifer is 9,000 gallons per

aay per foot (gp~/ft). Assuming the effectlve saturate~ t~ckness

of the aquifer to be 18.75 feet at ME-3, t~e ca]cu]ate~ ~yaraulic

conductivity is 480 gp~/ft2. T~is value of saturate~ t~icKness is

approximate since it is based on a saturate~ 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 compileO by Freeze and Cherry (1979) an~

the U.S. Department of Interior (1977), the assigne~ ~yaraulic

conductivity of this aquifer woul~ range from 100 to 1000 gp~/ft2.

Published estlmates of the average permeability of the Upper

Glacial aquifer in this area range from 800 gpd per ft2 to 1,300

gpO per ft2. The experimental value obtaineO is, therefore, in

In 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

base~ 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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grounawater can be estimatea using the following variation of

D~rcy’s Law:

V= PI

where

p =

I =

p =

7.48 =

velocity in feet per ~ay

coefficient of permeability in gpa/ft2

hyaraulic gradient in feet per foot

porosity (fractional volume)

gal]ons/cu, it.

subs ti tuti ng,                                                              =~

V = (480)(0.002)
~: 0.37 ftlOay or 134 ft/year. 1

2.3.8 Hy___~.rocjeolo~ical Resul ts

The Deknatel facility at 96-14 222na Street, Queens Village, New

YorK, is loca~ea on a Pleistocene glacial outwasn aeposit composea

predominantly of fine to medium grained sana, wit~ some coarser

sana aria gravel throughout. Due to rife sorting of the grain sizes

aria lack of silt aria clay, the unit ~as a nigh permeability both

vertically and borizontally.

The water table Js presently 1ocatea at about 61 feet below ground

surface however, the presence of iron staining observe~ in t~e

core samples indicatea that the water table was as muc~ as 20 to

30 feet ~ig~er in past years. The aecIJne of the water ~able to

1
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its present elevation was due to extensive pumpage of the aquifer.

A short term specific capacity pumping test indicated tna~ t~e

hydraulic conductivlty of the Upper Glacial (water table) aquifer

at the DeKnatel site is approximately 480 gpa/ft2. T~is da~a,

taken together wlt~ the estimated soil porosity ana site speciflc

an~ 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 t~e 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~

RECRA ENVIRONMENTAL. INC.

o direct contact with the waste materials at the Deknatel site,

o migration of constituents ot the waste materials to the ground

water and contact ot potential receptors oft-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

nave remained at the disposal points. Both disposal points are

located on the Deknatel property, which is fenced and locked.

Further, the brick cistern, DP-I, 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 lld 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 slte would be if t~ese 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

wel|s 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 tne

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 aepresslon in the Upper Glacial aquifer, near JWSC

~e]ls 27, 37 ana 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 retar~e~ an~ ailute~ ~ue so

a~sorption onto aquifer materials an~ trasverse, aria verti-

cal ~ispersion (a mechanical mixing with "clean groundwater").

In a~i~ion, if it reaches a pumping well, further substantial

ailution takes place as more "clean" water is ~rawn into the

supply well from all other ~irections, vertically an~

norlzontally.

Data collecteO by JWSC on a yearly basis from a11 Upper Glacial

supply wells Oo not inOicate 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 grounOwater from the

site is strongly influenceO anO significantly Oiluteo by shallow

wells pumping from the Upper Glacial region. Jamaica Water Supply

monitoring of nearby Magothy/Mattawan supply wells inaicateO the

sporaoic detection of chromium in two wells (29A ano 48A) near the

oetection limit (0.002 ppm). These findings are below the

Orinking water stanaard aria can, in no way, be Oirectly attributea

to the Deknatel site. There easily could be other sources of

chromium in a highly urbanizeO area such as Queens County, New

York.

The closest commercial/inaustrial 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,

-c~oling and other industrial uses that would not involve any

direct human contact. In vlew 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 Health (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, It 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.

RECRA ENVIRONMENTAL. INC.

In summary, it can be stated that since the waste materials

remaining at the site are a11 in the subsurface and are inac-

cesslble 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

for 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 downgra~ient from the site has

taile~ to i~entify any present or plausible future a~verse effects

on ~he users of the groundwater who wou1~ be the potential recep-

tors of this release.

3.0 REMEDIAL ACTIVITIES

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) an~ to

further assess groundwater quality downgradient of ~e facility,

at the property line. Furthermore, this supplemental remedial

investigaion will be used as an attempt to confirm the current

belief t~at organic contamination of t~e grounOwater is not

being realized as a result of Deknatel’s past disposal acti-

vities.    Finally, the oata from this supplemental remedial

investigation in concert with t~e volumes of information anO

~ata avallable from the previously complete~ Source

RECRA ENVIRONMENTAL, INC.

Investigation Study will be used to develop the proposeO

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 Samplin~ Plan

The field sampling plan for the Deknatel

tollowing four tasks~

TASK I - Installation ot Monitoring Wells

TASK II - Drilling of Soil Borings

TASK Ill - Collection of Groundwater Samples

TASK IV - Determination of Groundwater Flow

site consists of the

RECRA ENVIRONMENTAL, INC.

These tasks are designed to build upon hydrogeologic and water

quality information previously developed at the site and described

in 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-I. 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-l,

MW-2 and MW-3 as downgradient wells, and are specifically located

directly downgradient of DP-I and DP-2.

The boring/monitoring wells will be drilled using a truck-mounted,

nollow-stem auger rig. Upon completion of the borebole, a 4-inch

diameter schedule 40 PVC slot casing with a lO-foot long, 0.020
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slot screen will be installea through the auger flights. SoiI

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

surface and at 5’ Intervals. A11 soil samples will be maintained

for chemical analysis and/or arcniving 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 screen.

Following the emplacement ot 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 sbown on Figure 3-2. A11 wells will be

finished 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 al] steps of well drilling

and construction.

Upon completion, each well will be ~eveloped 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 nepbelo-

metric turbidity units, as required by NYSDEC and both pH and con-

auctivity readings have stabilized.

RECR& |NVlRONMF..NTAL, iNC.

T~e 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 markeO

Or each well casing ana all water level measurements will be

referencea to t~is point. All elevations an~ ~eptn, incluOing

well casings, will be re,erence~ to a common ~atum.

N -
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Task II -Drilling of So11 Borings

Seven soil borings (TB-3 through TB-8 and DP-IA) will be

drilled aOjacent to the two possible contamination source areas

labeled DP-I and DP-2 on Figure 3-I. The boring locations are

also shown on Figure 3-I.    I11ustrated locations for TB-3

through TB-8 are approximate and will ultimately be located in

the field dependent upon field conditions and the needs of the

program in order to delineate, to the greatest extent possible,

the extent of contamination. Fie|d conditions may warrant the

installation of additional borings, but no fewer than the seven

proposeO soil borings will be completed without the approval of

the NYSDEC. These borings are in addition to the four borings

prevlously drilled at the site (TB-I, TB-2, DP-I 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

ZO’ from land surface and at five-foot intervals thereafter to

the bottom ot the borings. All borings will extend to 10 feet

below the water table. Boring DP-IA, however, will not be

sampled for the first 35 feet since this interval has already

been sampled as DP-I, 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 w~ll 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 Is lower

~han a truck mounted rlg, there will be enough clearance to get

the mast up ~nside 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 is collected it will be placed on a clean

plastic sheet and logged in detail by the geologist. Using

disposable vlnyl gloves and pre-cleaned stainless steel spoons,

the sample w111 be placed in the appropriate, laboratory

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 completeO 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.

-7Z- ~
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So~l sampling protocols are given in Appendix G. Sample selec-

" ~ion 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 boles.

Task III - Collection of Groundwater Samples

Prior to sampling of the new installed wells, monitoring well

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

for the 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 ~he measured depth to water and the depth of the well from

the well construction data.

ment from contacting the ground.

All purging equipment - bailer, pump, polypropylene rope, nose,

wire and tripod or reel - are cleaned with municipal water in a

clean, paved area away from the monitoring wells. All purging

equipment w111 be mounted on tripods or reels to prevent equip-

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

auring 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, ~he well will be sampled with a pre-cleaned

Teflon or stainless steel bailer and the sampl’e placed in a

laboratory supplied sample bottle. Prior to sampling, the well

is identified and pertinent information is entered in the field

notebook and on a sampling form. The top of the well is

cleaned wi~h a clean cloth and ~he cap or plug removea. The

~epth 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

~ne 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, it is rinsed three times with distilled

water. In addition, the first t~ree bailer volumes obtained

from 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 wlthin 24 hours, maintaining strict chain-of-custody.

After t~e sample is collected, the temperature, conductivity,

pH, an~ the physical appearance of the water are measured and

recorded. After sampling, the well cap and cover are replaced

on the well and Iocke~.

II~ RECRA ENVIRONMENTAL, INC.

All the wells will be sampled inmmdiately after being

appropriately purged. All wells will be resampled approxima-

tely one month after the first sampling for confirmation of the

first round findings for metals an~ as an initial element of on-

going monitoring activlties.

Groundwater samples wi11 be analyze~ by Recra Environmental.

Analytical parameters an~ 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: i) 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.

All 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

alloweO for the water level to equilibrate. The new w~ter 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.

-76- D

RECRA ENVIRONMENTAL INC. ~



1/12266

3.1.Z

3,1.2.I

RECRA ENVIRONMENTAL, INC.

Throughout the test any changes pertinent to the test are

~oted. 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

untll 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

Samplin~ Plan

Previous sampling and analysis of subsurface soils and ground-

waters have been COnducted at the Deknatel site for a charac-

terization of site conditions.    Specifically, these include

three monitoring wells (MW-I, 2, and 3) and borings TB-I,

TB-2, DP-1, and DP-2 (Figure 3-I). 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

f11ustrated on Figure 3-1. At the conclusion of the 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.

alto

3.1.Z.2
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Six test borings (TB-3 thru TB-8) will be installed in order

to better define the contaminant d~stribution both horizontally

and vertically. Test boring DP-IA will be a continuation of a

previous boring (DP-I) that penetrated a disposal point and was

terminated at approximately 35 feet below ground surface. The

saml}ling protocol for the boring program is summarized in Table

3-I.

An___alysi s Plan

All samples will be analyzed at Recra’s Laboratories in

Tonawanda, New York. All soil samples as identified in Table

3-I will be analyzed for total and hexavalent chromium. At the

conclusion of the monitoring well installation program, the

three previously installed 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.

aim
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Subsequently, ~ne slx monltoring wells will be analyzed for

~g~al and nexavalent chromium, total lead, and pnospnate

phosphorus on a quarterly basis for a period ot one (I) year.
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3.1.4
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Quality AssurancelQuality 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 wit~ t~e NYSDEC and

Deknatel, as well as the development of the mechanisms to insure

appropriate quality assurance in field as well as laboratory

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)

All 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 anO 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;

o Hazard evaluation

o Delineation of authorized personnel

o Medical surveillance

Training
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3.1.5

3.2

3.2.1

RECRA ENVIRONMENTAL, INC.

-~ Personal protection

o Decontamination

o Safety monitoring procedures

o Emergency information

o Contingency plan

This aocument 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 auring 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 require~.

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 Supplemental

Investigation/Feasibility Study.

FEASIBILITY STUDY

Remedial Action Objectives

The first section of the Feasibility Study (FS) will define and

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

developed. These remedial action objectives will address the

human health risk, environmental impacts, and exposure pathways

of concern.

3.2.2 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-I and DP-g 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.

i RECRA ENVIRONMENTAL, INC,

BaseO upon the determination of the potentially applicable

general response actions, the next step in the FS process will

be ~o 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 tecnnologies 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.Z.5).

m

m



TABLE 3-2

_                     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

Off-Site Treatment

On-Site Disposal

Off-Site Disposal

SOIL GROUNDWATER

X

X

X

X

x

x

X

X

X

x

X

x

X

X

X

X

RECR& ENVIRONMENTAL, INC.



TABLE 3-3

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

i. No Action or Liml.ted No Action

2. Containment

a. Capping
b. Barrier Walls

3. Groundwater Recovery

a. Pumping Wells

5.

On-Site Treatment of Groundwater

a. Chemical Precipitation and Reinjection

Off-Site Treatment of Groundwater via Trea1~aent by a Publlcly-Owned
Treatment Works (POTW)

In-Slte Treatment of Soils

a. Stabilization/Solidification via Auger Mixing
b. Stabilization/Solidification via Injection Grouting
c. Contaminant Removal/Reduction via Flushtng
d. Vitrification

[

e Parttal Soil Removal

a. Excavation with Full or Parttal Butldtng Demolition
b. Excavation with Foundation Underpinning
c. Excavation with No Foundation Effect

8. Co~lete 5oll Removal (~o Groundwater Table)

a. Excavation with Full Butldtng Demolition

9. On-Slte treatment of Soils

a. Stabilization/Solidification
b. Contaminant Re~loval/Reductton via Flushtng

10. Off-St~ Treatment of Sotls

a. Contaminant Removal/Reduction via Flushing
b. Solidlflcatlon/Stabllfzatlon

11.

RECRA ENVIRONMENTAL, INC.

0ff-Stte Otsposal of Soils

Direct Land Burtal
Pretrea~ment and Otsposaltn a Landftll



3.2.3 .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

for 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 actlon

at all is clearly not viable.

Bit R|CRk |N¥11IONMENTkL IN(=. °87-
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Based upon the data and information developed, as well as the

technology screening remedial al 1preliminary ,            ternatives wil be

further evaluation For the fdeveloped for . inal 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 ~l~e I

detailed analysis phase. If no technologies can be i~entified
I

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,             m

I

3.2.4 Screening of Remedial Alternatives

i

The phase will initially evaluate ti~e remedial alternatives pre-

viously develope(l. This phase is an interim screening process

prior to the detaile(i 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.

heal thThe evaluation of effectiveness in protecting human and

the environment offered by each alternative will consider the m

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-
m

formed for each of the alternatives as part of this evaluation.

Those alternatives which are unacceptable in providing effectiveN .
ENVlRONMENT&L INC.                             -88-
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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 intormation
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3.;’.5

.~s not readi|y available for an alternative, as may be the case

tot 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

uti]izea to develop the present worth of the competing alter-

natives. The costs will then be comparea. A|ternatives that

are significantly more expensive than their competing alter-

natives will be eliminated if they offer similar or fewer

environmental, public health, or reliability benefits.

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.

Treatabil ity 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.

3.Z.6    Detailed Analysis of Remedial Alternatives

j~
Each remedial alternative that passes the initial screening will

nec:n~ ~NVmONU~’r,~L. iNC. -90-
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3.2.6.1
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be inOividually 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 iaentify 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

-91-
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3.2.6.2

_ 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. Thls 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;

3.2.6.3

RECRA ENVIRONMENTAL, INC.

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;

-92-



1/12266

the treatment processes to be employed and the wastes/media

that are to be treated;

3.:~.6.4

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.

Implemen tab i 1 ity

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;

I RECJtA ENVIRONMENTAL, INC.

expected operational rel iabi I i ty and control of the remedy;

need to coordinate and obtain necessary regulatory appro-

-93-
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vals and permits to design, conduct/construct and operate a

proposed remedy;

mm

availability of necessary facilities, equipment, chemicals

and specialists for a particular treatment measure;

the relative ease for undertaking additional

actions for achieving a cleanup objective;

remedial

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 focus on the

following:

capital costs;

operation and maintenance (O&M) costs;

net present worth of capital and O&M costs; and

potential future remedial action costs.

m

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;

- construction, labor, equipment and materials,

RECliA|NVIRONMENTA~INC. -94-
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process equipment,

site development,

control building, u~ilities, and services,

relocation/evacuation, and

disposal of wastes, including transportation.

Capital costs also include indirect costs associated with

tollowing:

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

for implementation.

Operation and maintenance costs are the costs that ensue after

construction to carry out the remeaial action. These costs

include the following;

i RECRA ENVIRONMENTAL, INC.

operating labor costs, incluaing wages, salarles, training,

overhea~ an~ fringe benefits;

maintenance materials, labor, an~ equipment;

auxiliary materials and energy such as chemicals, fuel,

water an~ sewer service, etc.;

purchasea services for sampling and analytical requirements

-95-
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and professional service;

administrative costs;

Insurance, taxes, and licensing costs such as permit

renewal and reporting costs;

rehabilitation costs for maintenance equipment and/or

structures; and

other costs.
m

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 ot 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.

3.2.6.6 Compliance with ARARs

An evaluation will be conducted to determine the potential for

each alternative to attain legally applicable or relevant and

appropriate require,~nts (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

~ECRAENVlRONMENTA~INC. -96-
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_can be met or closely met by the alternative under consideration.

Although ARARs will be usea as a goal for remediation of the

site, consiaeration will be given to the circumstances in which

ARARs may be waived.    The waivers proviaea by CERCLA

(121)(d)(4)(A) are.

Tbe remedial action selected is only part of a total reme-

aial action that will attain such levels or standard of

control when completed.

ii. Compliance wit~ suc~ 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 standarO of per-

formance t~at is equivalent to that requireO under the

otherwise applicable standard, requirement, criteria or

limitation through use of another method or approach.

Wit~ respect to a State standard, requirement, criteria or

limitation, the State ~as not consistently applied (or

demonstrated the intention to consistently apply) t~e stan-

Oard requirement, criteria, or limitation in similar cir-

cumstances at ot~er remedial actions.

RECRA ENVIRONMENTAL, INC. -97-
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3.2.6.7

3.2.6.8

3,Z.7

Overall Protection of Human Health and the Environment

Alternatives for remediation of soils and ground water that nave

been retained t~rougb the screening process will be assessed as

to whether they will provide adequate protection of human health

and t~e 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.

Preliminar_____yRe_~p_9_rt

A Preliminary FS Report t~at recommends appropriate remedial

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

R|CRA |NVIRONMEN.TAL, INC.

This report will be formatte~ as follows. Technologies to be

evaluated for use at the site will each be evaluated indivi-

aually against the requirements described in Section 3.2.Z of

this Work Plan. An end-of-section summary indicating which

technologies have been retaine~ or discar~e~ will be provided.

Preliminary screening of alternatives and/or combinations of

~he alternatives ~erive~ from the re~ainea technologies, will be

performe~ using the criteria given in Section 3.~.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

Section 3.Z.6 of this Plan. A summary of this evaluation will

be provi(~ec{ in a separate subsection following the detailed eva-

luation of alternatives. This summary would include tabulated

results of the detaile(~ evaluation anc~ woulc~ also contain, if

appropriate, a discussion of tra~e-offs among similar alter-

natives. This summary section will be organized to permit

comparison of each alternative against others for all nine

criteria (|escribed in Section 3.Z.6.

Final Report

Upon receipt of written final NYSD£C comments on the Preliminary

FS Report, the Report will be modifie~ as may be appropriate to

conform with such comments and submitted to NYSD£C for approval,

and/or additional engineering evaluations as NYSDEC finds

necessary may be initiated.

RECRA ENVIRONMENTAL, INC. -99-
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APPENDIX A

QUANTITATIVE WASTE MATERIAL

DISPOSAL ESTIMATES

The Following Information is Included Herein:

Disposal Point #I
- Estimates for Nltric-Sulfurlc Acid

Baths Containing Copper Salts4
- Estimates for Spent Chromium -Sulfuric

Acid Baths Containing Copper Salts

¯Dtsposal Point #2
- Estimates for Chromic-Phosphoric Acid

Electropoltshing Bath
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APPENDIX A

QUANTITATIVE WASTE DISPOSAL ESTIMATES

1.0 DISPOSAL POINT i (OP-1)

Nitric-Sulfuric Acid Baths Containin~disposed in DP-I from

about 1925 to about 1956. Because of the complete absence of any records

or employee recollections going back to this time period, it has proven

impossible to make a quantitative estimate of the amount of this material

that may have been disposed.

Spent Chromic-Sulfuric Acid Baths Containi~er Salts disposed in

DP-I from about 1956 to about 1969. 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

sheet for this material is included in Attachment A-I.

Pertinent physical and chemical properties of this material are as

follows:

Chemical Composition

Chromic Acid 31.5%

Sulfuric Acid 3.5%

Water 65.0%

Density = 1.277 g/ml or 10.65 Ibs/gal

No estimate of the ~pical copper concentration of this material at the

A-1
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time of-disposal has been obtained.

The estimated quantity of chromium derived from this material which was

disposed in DP-I was Calculated as follows:

Ibs chromium      Ibs chromic acid    Ibs solution
Ib chromic acid x    Ib solution    x      gal      x

~allons used
year x est. years of disposal

Substituting

0.552 Ib 0.315 Ib 10.65 Ib
i Ib x IIb x 1 gal x 120 gal/year x 4 years =

669 Ibs chromium

A similar calculation for sulfuric acid gives

0.035 Ibs
sulfuric acid 10.65 Ibs
Ib solution x gal    x 120 gal/year x 4 years =

179 Ibs sulfuric acid

A-2
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2.0 DISPOSA~ POINT 2 (DP-2)

Spent Chromic-Phosphoric Acid Electropolishin~ 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-I. Pertinent physical and

chemical properties of this material as both a raw material and as a

waste material are as follows:

Raw Material

Chromic Acid >15%

Phosphoric Acid >60%

Proprietary Reagents

Waste Materi al

Chromium 86,700 mg/l

The estimated quantity of chromium derived from this material which was

disposed in DP-2 was calculated as follows:

Ibs chromium      Ibs chromic acid    Ibs solution
Ib chromic acid x     Ib solution x      gal

est. gal. disposed
year x est. years of disposal i

A-3                              .~
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Sub_stituting

0.4411b 0.17 Ib
--’[-TB--x i Ib 14.80 Ib 60 ~al

x ....I ga! -x year x 25 years =

1,664 Ibs chromium

A similar calculation for phosphoric acid gives

0.60 Ibs
phosphoric acid 14.80 Ibs

Ib solution x gal -- x ..... 60 gals
day x 25 years

13,320 Ibs phosphoric acid

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

acid contains 4,213 Ibs. phosph6rus.

A-4
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1.0 INTRO_DUCTION

the Deknatel facility in Queens County, New York.

is located at 96-14 222nd St., Queens Village,

Hempstead Ave. and Jamaica Ave.

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 facility

NY between

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 sol1 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-

i). 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-l), 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
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occasions and water-quallty

along with the findings of

results are discussed

the soils analysls.

in this report

As part of a

separate investigation carried on slmultaneously with the source

investigation, one four-inch dla~eter monitoring well (MW-3) was

also installed.

This repor~ provides a description of the methods of drilling,

sol1 sampling, and monitoring well installation~ a summary of the

rogional goolo~y and hydrogeolo~y of the site~ and a description

of tho site spocific hydrogeoloqy.



2.0

2.1

METHODS OF INVESTIGATION

General Overview

A total of five sell borings were drilled, and three monitoring

wells (including MW-3) installed in January, 1988 by Python

Drilling, Inc. of ~he Bronx, New York. The drilling was done

under the supervision of a hydro~eolo~ist from Roux Associates.

The locations of all monitoring wells and borings are shown on

Figure B-1. Geologic 1o~s are given in Attachment B-1.

The locations of ~he monitoring walls and borings were Jointly

selected by personnel fro~ RECRA Envlron~ental, Inc., Deknatel

and Roux Associates, Inc. Prior to the start of the well

drilling prograB ~.he locations of ~e wells and test borings were

flnalized by a site visit by ~e ~ve-mentione4 personnel and

~SDEC.

A truck-mounted hollow stem auger rig was used to drill the

borings and to aolle¢~ split-spoon core barrel samples

continuously from land surface to ~he bottom of ~he borings. The

spilt-spoon snplers were driven two feet at a time ~ead of the

auger flights into ~disturbed sediments by a standard 140 lb.

ha~er with a 30 in~ fall. ~ile ~e split-sp~n samplers were.

being driven ahead of ~e auger fllgh~s, ~e n~er of blows by

the hammer re~ired to drive ~he sampler each six inches was
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noted and logged in the fleld book.    Once the sample was

collected, the split-spoon sampler was opened by the

hydrogeologist examined in detail, paying particular attention to

the presence of contamination (odor, texture, staining, etc.)

and logged. Once ~he sample was logged, it was placed in a clean

sample Jar and screened in an on-slte 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 analysls.

After three to five split-spoon samples were collected, the hole

was advanced five or ten feet with power driven, eight-lnch

diameter, hollow ete~ 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 drilllng.

Cross-conta~inetlon of sediments within a hole was minimized as

samples were collected ahead of the auger flights.

To avoid cross contamination, all split-spoon samplers were

cleaned thoroughly between each use by washing with soap and

water and a final potable water rinse.

2.2 Monitoring Well Installation

Upon completion of the sell boring a i0 foot long, 2-inch.

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

appropriate len~h of blank PVC riser pipe were installed within
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the hollow stem augers. A Number 2 uniformly graded silica sand

was then tremied down the hole to pack the annular space around

the screen 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 cement/bentonite slurry ratio of 6:1 to two feet below

land surface. The wells were completed at land surface by

cementing in a 5-foot long, 4-inch diameter protective steel

casing with locking cap.    A curb 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- water runoff.

In addition to the well borlnge drilled with the hollow stem

auger rig, ¯ portable tripod hole and a hand auger hole, one

each, were advanced at Disposal Points 1 and 2 respectively

(Fiqure B-l). 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.
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NW-3

Bottom Well
Borina(ll Diameter

72.0 2

72.0 2

72.0 4

Bottom

~9.60

69.$2

(1) Zn feet below land surface.

Scree~

59.50-69.60

59.45-69.55

49.90-69.82



WELL NO. MW-1

Well Top |levotlen ~
Relotiva To A Common Datum

Ool~tll.Of

Protoatlvo Casln!

Oontoalte
Pellets

Oopth To Ground Water
Prom Mark On Top Of

Wall COoing 61.44’

(O a t ¯ ). 3/1S/K8
NOTE: All Measurements Are In

Poet Below Lone gurface

Development Method

Development Time 40 Gallons MONITORING WELL

CONSTRUCTION DETAILS

DEKNATEL, OUEEN$, NY

JlECNA EJi¥IMONHENTAL, INC.
i



WELL NO. Mw-2

Study No. |09001

D ¯ t ¯ 3/16/88

Date/Time Of
Construction 1/28/88

3.0’ Horth and
Well koeotion

]
Well Oe~t. ~ ~o~e~69.55’

Oorohole Diem.

¢OelnO Material PVC-2" Di~.

Cosine keneth ~9.~’

8ereen Materiel PVC

8ereen 8let Size .020"

8ereen LenOth 10.~’

Bump Length -~’

Well Top |leveller 9,9.68’
Relative To A Common Datum

Below
Stick-Up Of Well Casln~fade-

Depth.Of

Protective

Backfill Type Bentonite/Grout

Backfill From 51.5’To ~4’

Depth To Grove4 water
From Mark On Top Of
Well Casino ~.9~’ NOT~: All Measurements Are In

(Date) 3/15/88 Feet Below Lend Surface

Development Method

Development Time

~ailer

40Gallons
MONITORING WELL

CONSTRUCTION DETAILS

DEKNATEL, QUEENS, NY

R|CBA |NVIRONM|NTAL, INC.



WELL NO.Idw’$

Study No. 109002

o,fe _3/16/,88
Well Te! |levatlen 99.79’
Relotlve To A Common Datum

Below
Itlck-Up Of Wall Casing ~r~

Date/Time Of
1/28/88Conetruction    ,,

Well Oapth

Borehole Diem ....

CoeOnS LenOth 49.90’

PVC-4" Diam.

lackflll T~po Bentonite/Grout

8croon Materiel PYC

Icreea Ilot Ilzo ,
NO. 2

lcroon LonRth

lump Length

19.92

Oopth ’re (;round Wirer

From Mark On "rOP Of
Well CaainO 61.2~’

(o,to) _

Development Method    Ptl/q3i~

DovoloPmen! Time 9(X) Gallons

NOTE: All Measurements A,e In
Foot |Blow Lane Surface

MONITORING WELL

CONSTRUCTION DETAILS

DEKNATEL, QUEENS, NY

RECRA ENVIRONMENTAL, INC.



The tripod boring at DP-1 was drilled by

split-spoon samples to 35 feet below land

collapsed and representative samples

collected. Soil samples were collected

when using the hollow stem auger rig,

samplers were decontaminated between

stainless-steel band auger was used to bore

middle of the disposal point and �ollect

and

each

�ollecting continuous

surface where the hole

could no longer be

in the same manner as

the split-spoon

use. At DP-2 a

down through the

soil samples for

analysis. As the borehoZe was advanced each sell 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 end split spoons were

decontaminated between each sample by a soap and water wash,

potable water rinse, nitric acid wash, potable rinse, and final

dlstilled water rinse.

After the samples were colle~ed they were placed inediately on

ice and shipped o~ernight to RECRA Envirormental Inc. A Chain of

Custody was uain~ained for each sanple through receipt by the

laboratory and subsequent analysis.

2.3 Well Development

After all monitoring wells were installed, MW-I and MW-2 were
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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 hydraullc

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 1ocatlons,

a designated measuring point on each of the monitoring wells were

surveyed by Roux Associates, Inc.

these points were established to

the horizontal locatlons of all

fixed with respect to

The relatlve elevations of

an accuracy of ± 0.02 feet and

the wells and the borings were

existing landmarks near each location,

using a lO0-foot tape.

2.5 Water-Level Measurements

Water levels have been measured with an electronic water level

detector on three occasions in the two monitoring wells

installed for this study (MW-I 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 Fiqure B-3 is a ground-water.

flow map compiled from these data.



TABLE B-2

WATER-LEVEL ELEVATIONS

Deknatel Site

Measurinq Depth to     Water-Table
~ Da~e ~;_~llWa~er (ft.) Elevation

MW-I 2-11-88 100.00 61.67 38.33

MW-I 3-15-88 i00.00 61.44 38.56

MW-I 3-25-88 I00.00 60.91 39.09

MW-2 2-11-88 99.68 61.18 38.50

MW-2 3-15-88 99.68 60.91 38.77

MW-2 3-25-88 99.68 60.68 39.00

lm

MW-3 2-11-88 99.79 61.27 38.52

MW-3 3-15-88 99.79 61.24 38.55

MW-3 3-25-88 99.79 60.96 38.83

(1) Eleva~ion, in feet, Relative to Couao. Datua (MW-I)
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2.6 Hydragllc Conductivity Testing

To determine ~he approximate 9Tound-vater 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 pup, and water levels were measured

on a prescheduled basis. Protocols for the shor1:-term pump test

and for water-level measurement frequencies are given in

Attachment B-2. In addition to monitoring water levels in the

pumping wet1, wells MW-I and MW-2 were also monitored to

determine the influence of pumping beyond the inediate area of

MW-3.    All water-level measurements and pumping rates are given

on the pump test foras 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 2/11/85, 3/15/08 and 3/21/85, aonitorlng yells MW-I and ~W-2

were sa=p1ed by RouxA~sociates, Inc. The wells were purged with

a precleaned Teflon bailer to re~ove a minimu~ of three casing

volumes.    Detailed ground-water sampling protocols are given in

Attachment B-3. Once the sample yam collected it was placed in

precleaned laboratory-supplled Jars, packed on ice, and then

shipped via overnight delivery to RECRA Environmental, Inc..

Chain of Custody was maintained for each sample. All data

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



sampling data sheets
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in A~:tachsent B-3.

Ws part of the Q&/QC program, duplicates,

field blanks were collected on all sampling

blind to the laboratory for analysis.

bailer

evente

blanks~ and

and delivered
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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 crystalllne

bedrock. The borings for this investigation were relatively

shallow compared to the ~hickness of unconsolidated sediments at

the site.    The regional hydrogeology at the site will be

presented first followed by ~e site-speclfic hydrogeology.

3.1 Hydroqeolo~y Of The Study Area

The study area~ is underlain by over seven hundred feet of

unconsolidated sediment8 (Finite B-4). From oldest (deepest) to

youngest (shallowest) ~hese sediments have been divided into a

series of geologic formations: the Raritan Formation; the

Magothy For~ation and Mattawan Group,

Pleistocene deposits. The Raritan

Formations are Late Cretaceous in age

undifferentiated; and

and Nagothy/Mattawan

end directly overlie

crystalline bedrock.    The Pleistocene-aged sediments were

deposited on the erosional surface of the Magothy/Mattawan

deposits. Each geologic formation contains water-bearing zones

and intervals where ~hese 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 ~ollows:
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Data from well lo~s 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 ex~ensive weathered zone on the upper surface.

These rock types are vlr~ually impermeable except where fractures

are abundant and interconnected. There is no evidence to suggest

this is the case in this area of ~ueens.

The significance of the bedrock surface is that it acts as an

impermeable barrier to ground-water aoveaent and, therefore, is

considered the bottoa of the ground-water reservoir. No known

wells are finished in bedrock in ~ueens or adjacent counties.

Raritan Formation

The Raritan For~atlon consists of unconsolidated sands, silts and

clays of Late Cretaceous age tha~ unconformably overlie bedrock.

This fo~-aation has been divided into ~wo members; the Lloyd sand

and ~he clay me~Mer.

The Lloyd sand is the oldes~ aeaber of the Raritan Foraation and

directly overlies bedrock in the Deknatel area. The Lloyd sand

aquifer is artesian, being confined between ~he impermeable



.......... I~I~IIIII II FIInl ............III’II I I~ I I FI~ I

B - 12

bedrock a~d ~he overlylng clay member.

The clay member of ~he Raritan Formation, sometimes referred to

as the Raritan clay, is an aqlaitard that restricts the downward

movement of water from overlylng aquifers to t~he 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.

Maaothv Formation/Mattawan Groun (undifferentia~odl

The Hagothy/Mattawan deposits are also Late Cretaceous in age and

unconformably overlie ~he 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 thlckn~ss 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 ~o wells. However, loss pernoablo silts and clays

dominate cor~aln horizons in the Magothy/Mattawan which causes

variations in hydraulic conductivity both vertically and

horizontally. Those silt/clay layers shield most of the good

water-bearlng zones from surface contaulnatlon and locally cause

confined (az~oolan) conditions.

Wells tapping the Magothy/Mattawan Systa in Queens have yielded.

as much as 1,800 qpm. Specific capacities have ranged from less

than 15 qpm/ft to over 50 gpm/ft in the coarser, more permeable

m



deposits. This aquifer has

and Nassau Counties.
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been extensively developed in Queens

Pleistocene DeDoslts

The Jameco Gravel of Illlnoian (?) age unconformably overlies and

fills in channels scoured into the upper surface of the

Magothy/Mattawan deposits. The Ja~eco consists oE coarse sand,

granules, pebbles and cobbles (predoainantly rook Zraqaents) and

has a high per~eabillty. The Ja~eoo is hydraulically connected

to water-bearing sands of ~a Mago~hy in lany parts of Brooklyn

and Queens, however it does not appear to underly ~he Deknatel

site.

The Gardiners Clay is an aquitard that hydraulically separates

the Jaleoo/Mago~hy aquifer syste~ froa t.he Upper Glacial aquifer.

The Gardiners Clay is not present in ~he Deknatel area.

Directly overlying the uneven surface ot ~he Mago1:hy/Mattawan

aquifer system are Upper Pleistocene deposits �onsls~ing o~ ,ands

and gravels with ~inor interbeds of silt and

deposits are of glacio-fluvial origin and

These were deposited froa the neltvaters of

which sor~ed sedinents previously carried

ice. Therefore, ~hese deposits contain sedilents having uniform

grain sizes and are highly permeable. These outvash deposits

conprise the Upper Glacial aquifer. The Upper Glacial aquifer is

clay. These

are teraed outwash.

a retreating glacier

and deposited by the
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the aquifer of concern for this study, due to it’s hydraulic

connection wi~h the regionally important Magothy/Mattawan aquifer

system.

In 1980, according to Buxton, et al 1981, net pumpags from

aquifers underlylng ~ueen~ was approximately 62.5 Mgd. Of this

37.3 mgd

from the

A small percentage was pumped from the Jameco

Deknatel area.

total:

(~o%)

Lloyd

aquifer which does not underly the

16.6 mgd (27%) was pumped from the Upper Glacial;

from the Magothy/Mattawan Systemt and 7 mgd (11%)

aquifer.

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 conerctal and

southeast Queens. A large cone of

Jamaica Water Supply well

water under the Deknetel

Supply cone of depression.

industrial establishments in

depression exists where the

flelds are located. Shallow ground

flows toward the Jamaica Wa~er

Other wells located between the Jamaica Water Supply Well fields

and the Deknatel Sits supply cooling water for air conditioning

systems. 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 loca~ion and seasonal usage.



There are several Industrlal wells for car washing facilities

and lawn watering downgradient of the site but these reflect

nonpotable and Intermittent usage.

3.2 Deknatel Site Hydrogeoloqy

The soil borings drilled for this study were all finished in the

Pleistocene outwash deposits. The outwamh 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 orUpper Glacial aquifer. The geologic logs for

these borings are included in Appendix B-1.

The outwash

well-sorted,

gravel throughout. The sands are quarbzoae with leas than

kaolinitlzed feldspars, naflc ninerals and ro~k fragments.

to the good sor~ing of grain sizes and lack of silt/clay,

unit has

encountered at the site consists of predoninantly

fine to nediun sands with sane coarser sand and

10%

this

a high pez~taability both vertically and horizontally.

At HW-1 the upper 16 feet of the unsaturated zone is a

predominantly fine sand with sane gravel nixed in, below 16 feet

the unit beeches nora characteristic of the renainder of the site

in that fine sediment grain sizes become predominantly fine to

medium sand with soma gravel.

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



feet below land surface

table. This iron staining is the result of

water-table elevation over the past years

pumpage of the aquifer with time.
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and continues downwards to the water

the decline of the

due to increased

3.3 Hydraulic Conductivity Test Results

One short term specific capacity test was conducted at the site

on the four-inch diameter monitoring wet1, MW-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).

S 264 log ( Tt ) - 65.5
2,693 rwiS

Where Q - Specific capacity, gpm/ft (drawdown)
S

Q - pumping ra~e, in gpm (discharge)

S - drawdown, in feet

T - coefficient of transmissivlty in qpd/ft

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

rw- nomlnal radius of well, in feet

t - time after pumping started, in minutes

Pumping Rate (Q) - 7.2

Specific Capacity (Q) - 7.2 - 11.25
(s) .~4

Time (t) = 3 minutes
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Transmissivity - 9,000 ~pd/ft

Assuming a pumping saturated

feet at MW-3 the hydraulic

gpd/ft2.

~hickness of

conductivity

the aquifer to be 20

is approximately 500

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 lenqth (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

qpd/ft2, which is consistent with the results of the specific

capacity test.

Ground-water Flow Vel~:ity end Direction

Based

site gradient of .005 ft/ft and an assumed porosity of 0.3,

approximate ground-water flow velocity is 1 foot/day or

feet/year. This value is representative

the water-table aquifer under the site

values obtained for the Upper Glacial

Ground-water

hydraulic conductivity of 500 9~l/ft2, a measured on-

the

365

of the upper portion of

and is consistent with

aquifer, in general.

flow velocities will vary throughout the thickness
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of the Upper Glacial aquifer under the sits, depending upon the

coarseness, 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 reglonal 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 lower portion of the Upper

Glacial aquifer but some screens ~ay also bridge the uppermost

theportion of the Magothy/Mattawan system. Though JWSC 29 is

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,

~hat ground vater frol the site vould be drawn down into the deep

well screen of ~l~SC 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 2?, 37, and 38 which are northwest of the

sit,).

Buxton, etal, 1981 present a series of plates that show the

water-table configuration at various times from 1903 to ~he



present.    The 1903

development conditions

from the

in Nassau

1961 show

Woodhaven,
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data reflect a best estilate for pre-

and show flow to ~he west and southwest

area of ~he site, away frol a water-table high (mound)

County. Water-table maps compiled in 1936, 1943 and

extensive cones of depression in Brooklyn and near

~ueens and ground-water flow from t.he 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 t~he Woodhaven area but shows a pronounced water-

table low in

well fields.

these periods

~he area of ~he Ja~alca Water Supply Company (JWSC)

Once again flow from ~he site is westerly during

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 Glaclal aquifer, near JWSC

Wells 27, 37 and 38. This is a worst case number since it

assumes the solute ~oves at ~ho ea~o rato as ~round water. The

movement of a solute will be retarded due to transverse,

longitudinal and vertical dispersion (a ~echanlcal mixing with

"clean" ~round wateE) and aorption onto aquifer ~aterials. In

addition, if it reaches, a puaplng well, significant dilution

takes place as lore "clean" water is drawn into the supply well

from a11 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 ~hat any eolutes from ~he Deknatel site will reach the

Mago~hy/Mattawan Aquifer system particularly because ground water

from the site is strongly influenced and siqniflcantly diluted by

shallow wells pumping

Supply monitoring of

indicated the sporadic

from ~he Upper Glacial.     Jamaica Water

nearby Ha~othy/Mattawan supply wells

detection of chromium in two wells (29A

and 45A) near the detection limit (.02 pl~). These findings are

below the drinkin~ water standard and should not be attributed to

the site. There easily could be other sources of chromium in a

hlghly urbanized area such as Queens County, New York.
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CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

Study No. O:rYll          Date

Prolect ~eknatel

c ~; e a t ~ E:nvirormem;~l
Pogo 1 o~. 5
Logged By ~0~ Sh~h~

LO¢.

GEOLOGIC L OG

M.P. Elevation
Drilling Started 1/14/88 Ended ~

Driller    Python Drillin~
TwpeOfRi9 Hollow Stem A~q~r

[inv. I       SAMPLE
(I) . NO. Re�. Oepth|ft.)

1.1’ 0’-2.0’

i.O’ !.0’-4.0’

Hole Oiam. (in,) ~"
Final Oall~ (ft.) "72’
Casing Diam.{in.) 2"

Cain9 Length (ft.) .71.0
Sueen Setting (ft.) $1.0’-71.0’

Scr~n Slot A Type

Well Status

SAM PLER

X~mmer 140

Fell ~0 in.

G W READI
Dote    OTW IdP �2)

DEVELOPMENT

L.2’ 5oO"e.O’

,9’ ~.0’-I0.0’

1.0 I0.0’-12.0’

1.4’ 12.0’-14.0’

¯ 9’ 14.0’-I

~3,10,8,4

~A,7A

|A,5,8

SAMPLE    DESCRIPTIONSlro~ Clmnge Depth
Gee. Des�. (ft.)

0 ~.4:~~-~;1~
- .8-I.I: Eccmm Sar~ ar~ Sm~ Gra~e_l. [:L’y.

- c~-r) ~y. ~bo~r.

17,11,19,19

IE

REMARKS~ (,),. ’*e’ ,,,a,,,, 1o , �om-,n
12) f,om top o! PVC cosine

NGS!,)
[IIv.W.T.



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

WELL OATA G W READINGSI~)
HOle Diem. {in.) R" Dote DTW IdP~2)

Final Depth (ft.) ~

Colin9 Dinm. (in.) ~
Cling i.ength (ft.) 71.0
Screen Setting (fL) 61.0’-71’~0’

Scr~n Slot & T/pe

Well Stotv$    ,

SAMPLE

DEVELOPMENT

DESCRIPTION

. ~ .6’: ~ fine mrd sore fine



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES iNC GEOLOGIC LOG

M.P. Elevation
Drilling Starte4 ]./].4/~ Ended

Driller    ~hOtl ~z’ill inc~
Type Of Rig H011~ S~ ~r

WELL DATA
~ole Oiam. (in.) Pl"
Final Depth (ft.) 75’

Casing Diam. (in.) 2"

Casing I.nn~th (ft.) 7]. ,0
Screen Setting (fL) 61.0’-71.0’

Screen Slot B Tilde

Well Statue

SAM PLER

Hammer 140 lb.

Fail 30 in.

G W READINGS(~)
Oete DTW IdP(2) [lev.W.T

I~EVELOPMENT

[lev. {       SAMPLE
(I) No.I Iltec. Oepth |ft.) |lows/G"

1.6’ 32’-34’ 2L,3].,34,3S

Oepth SAMPLE DESCRIPTION
(ft.)
32

REMARKS:



nl

CONSULTING GROUND WATER GEOLOGISTS

Roux ASSOCIATES mC GEOLOGIC
WELL DATA     G

Study No. (~1 Ooto~
Project    Deknatel

c i i ¯ n t ,, ~ Environmental
Page 4 Of
~o~ged

Well No. ~-~

Hole Oioln. (in.)
Final Depfll (f t.) 75 ’

Casing Diem. (in.)
Casing L~,’h {ft.) 71.0
~een ~t;;ng (ft.) 61.0’-71.0’

M.R Elevation
Orilling Started ]./].4/88 Endtd

Driller    P~thorl DrL11incj

[**v. I       SAMPLE
(I) No. Rio. Oeptlt |fto) |lOws/6"

1.6’ 48’-rjO’ 30,33,35,42

SAM PLER
Tying ~

LOG
W READINGS(~I

Dote    DTW MP(2)

DEVELOPMENT

O~t~ SAMPLE DESCRIPTION(ft.)

~.6’ 50o"$2’ 17,,13,17,~

a

1.8’ 60’-62’ ]B,I?,IO, LI

-

REMAR (,) ,. ~,,, ,o,o,,,, ,o , �ommo,, ao,,m



,CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSO(:IATES IN(: GEOLOGIC LOG

LO¢,

M.P. Elevation
Drilling Started ~ [.dnd ~

Driller    P~chort D~il 1J.ncj
Type Of Rig Hollotf Stem ~.r

5,7,~5,34

2’2,2,2

WELL. DATA
Hole Diam. (in.) ~n
Final Deplk (f tJ 7~ ’

Cuing Diam.(in.) ~)"
C~lng ~ngth (ft~ 71 .O

~een Setting (ft.) 61.0’-7~ .0

Scr~n Sbt ¯ Type

[i,v. i        SAMPLE
(i) NO. Ro¢. Oep,th |ft.)

1.9’ 64"~’

2.0 !70’-72’

SAM PLER,

& Ga~. Oeec. (ft.)

REMARKS: (0) ,~ re,, ,o0o,,., oo , �oMan oot.,~

lb.

SAMPL[

W READINGSI~)
DTW

DEVE LOPMENT

DESCRIPTION



C(: NSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

Study NO. Ogee/ Date 2/2:3/8,8
Proiect I~bn=l’~ ]

C leant . RECRA Environmental
Page I       Of     5

Logged By ~Tohn ~heehan

Well No. MW-2

GEOLOGIC
W ELL DATA

Hole Diam. (in.) 8"

Final Depth (ft.) 72 ’

¯ Casing Diam. (in.) 2"

CaMng Length(ft.) 71.0’

Date

Screen Setting (ft.]

Screen Slot & Type

LOG
W READINGS(~)

DTW

Well Status

M.P. Elevation
Drilling Started 1/2~/88 Ended 1/27/88
Driller P~thon Drillin~
TypeOfRig Hollow Stem Auger

[~ev. SAMPLE
No, Rec. Oepth(ft.) 8lowe/~"

1.5 0.0-2.0’     1-1-1-I

1.2,2.0-4.0’     2-1-1-3

SA M PLER
Type    Split Spoon
H~lnmer 300 tb.
Fell 30 in.

DEVELOPMENT

Dapth
(ft.)

SAMPLE    DESCRIPTION

. Top 2": concrete
¯ - : gravel

= .4"-tlp: dark brown fine sand

no odor¯ dry
Broom fine sand. Trace of gravel.
No odor silty Dry

1.2 4.0-6.0’ 8-15-20-
34

1.1 6.0-8.0’ 30-33-28-
26

1.0 8.0-I0.0’ 35-28-40-
58

¯ 7 10.0-12.0 4-7-9-12

1.2i 12.0-14.0!9-I1-12-14

1.2 14.0-16.0 11-12-12-
14

4 .
. Lt. Brovn fine/medium sand. little

to some gravel. Gravel in tip no
;odor no staining dry.

Brown fine + medium sand and gravel
No odor. No staining dry

- Lt. brovn fine +mediu= sand with
- some gravel¯ No odor. Dry

10-

12.

" Lt. brown fine-medium sand little
" gravel. No odor. Dry

. Lt. broom fine +medium sand with
some coarse gravel. No odor. N@
staining. Dry

14~:Lt. Brown fine +medium sand. Some
. fine + medium gravel. No staining
. No odor. Dry

REMARKS* (t) in feet ,eletive to ¯ cerumen dotvm
{2| from top of PVC ¢e,lng

16



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

Study No.

Prolect --

Client

Page 2

Logged By

Well No.

Lo¢.

M.P. Elevation

Drillin9 Started
Driller

Type Of Rig

Of

Dote

Ended

No. Rec. Oepth (ft.)

1.4 16.0-18-0’

¯ 3’ 18.0-20.0’

20.0-22.0

11-14-16-1

’ 5-8-10-12

E~ev. I

1.5

1.7

1.2

1.1

1.2

1.1

22.0-24.0’

24.0-26.0’

26.0-28.0’

28.0-30.0i

30.0-32. O’

10-12-2

GEOLOGIC
WELL DATA     G

Hole Diem. (in,)
i Final Depth (f t.)

Casing Diem. (in.)
Casing Length (ft.)
Screen Setting (f t.)
Screen Slot & Type

Well States
SAM PiER

Type

Hemmer
FQII

21-16-20-." 3

oTw up ~,)1

LOG
W READINGS(~)

REMARKS; ’ "(I) m feet celetive to i common ileum
12) from tOp Of PVC casing

18.
Brown fine - medium sand.

"~ravel. Dry. No odor.
Trace of

7-7-8-9

14-20-19-1 ~

15-30-35-2 ;’

20.
[,t. brown fine + medium sand.
coarse sand and little gravel.

" odor. Dry

22-
. Lt. brown fine + medium sand. Littl~
. gravel. So~e coarse sand. No odor

No staining. Dry

24- L~. brown fine + medium sand. Some

-~ravel and coarse sand. Finer dk
. brown layer .6’ to 2’ from ~Ip.

26- Lt brown fine + medium sand with

" gravel. No odor. Dry

Lt. brown fine +medium sand with
some coarse sand. Trace of gravel
no odor. Dry

. Lt. brown fine +medium sand trace
of gravel and coarse sand. Some
iron staining. No odor dry.

32 "

Some
No

Oepth SAM P,E DESCRIPTION
(ft.)
I6 [Lt. brown-tan fine-medlum sand with

" ,.oarse sand and fine gravel. No odo~
- ~ry.

DEVELOPMENT



’~ONSULTING GROUND W&TER GEOLOGISTS
ROUX ASSOCIATES INC G E O L O G I C L O G

W ELL DATA,,     G
Mole Diem. (in.) DateStudy No.

Proiect
Client

Logged By

Well No.
Lo©.

Of

Final Delft (ft.)

Caeln9 Okat. (in.)
Casing LecRth (ft.)

Screen sorting (f L)

Screen Slot a Type

Well Stetus

M.P. Elevation
Drilling Stortecl
Oriller
Type Of Rig

Slav. L
(I)

SAMPLE
NO. Re�, 0sprit (ft.| |lows/Q"

1.2 32.0-34.0’ 9-8-9-10

1.9 34.0-36.0’ 10-12-13-1

W READINGS(~)
OTW IdP¢?.) (lev.W.T,

SAM PLER
Type
Hammer
Fall

lb.

DEVELOPMENT

SAMPLE DESCRIPTION

T.t. brovn and brovn fine + .~edium
sand. Trace of gravel and coarse
sand. Iron staining. No odor. Dry

34. hr. brown and brown fine + medium

: sand. IAttle gravel. Iron staining
~o odor. Dry

L.5 36.0-38.0’ 8-9-12-13 36 ~ Brown fine + medium sand trace of
~ ~avel. No odor. Iron staining dry.
. Bottom .3’ fine dk. brown sand.

1.5 38.0-40.0’ 17-12-13-7

1.2 40.0-42.0’ 7-8-7-9

38 - |town fine +medium sand - trace
~ Df gravel. Some iron staining.
-~o odor. Dry

Brown fine and medlum sand +
little gravel. No odor. Dry

1.1 42.0-44.0’ 7-8-9-12

1.7 ~4.0-46.0’ 11-12-7-9

42.
. Brown fine +m~dlum sand - trace

of gravel. Some grey sllt, sand
~op .3’. No odor. Dry

44. Lt. brown and brown fine + medium

- sand some gravel. Iron stainingj
. rustic brown in color no odor. Dry

1.3 46.0-48.0 4-6-5-7
46. Brown fine +medium sand. Little

" gravel. Iron staining throughou~
- no odor. Dry

REMARKS: El) ,n test ,eletive ta a ~am~en ietum
~2) f~om top at PVC casln.



¢ONS’~JLTING GROUND WATER GEC~LOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

WELL DATA     G
Study No. Date
Project
Client

Poge 4 Of 5

Logged By

Well No.

Loc.

M.P. Elevation
Drilling Started Ended
Driller
Type Of Rig

Elev. I SAMPLE
(I) NO. Rec. Oepth |ft.) Blows/B"

1.6 ~8.0-50,0’ /,-5,-5-7

!.1 50.0-52.0’ 4-7-6-9

~.5 ~2.0-54.0’ 17_5_7_7

Hole 0Jam. (in.)
Final Depth (f t.)

Casing Diam. (in.)

Ca~lng Length (ft.)
Screen Setting (f t.)

Screen Slot & Type

Well Status

�)ote

SAM PiER
Type

Hammer
Foil

W R(ADINGS(~)
0TW MP(2) Elev.W.T.

DEVE LOPMENT

Strata Chon9~ Depth
& Gen. Oeec. (ft)

48

5O

SAMPLE    DESCRIPTION

Brown fine + medium sand. Little
gravel. Iron staining throughout
no odor. Dry

Brown + It. brown fine + medium
- sand. Trace of gravel. Iron
. staining throughout (40%) dry

no odor.

52 - Brown & it. brown fine & medium
" sand. Iron staining throughout in
- layers (25%) dry no odor.

1.6 54.0-56.0’ 5-7-6-9
54 " Brown & it. broom fine and medium

~’sand - trace of gravel. Iron
" staining no odor. Dry.

1.2 ~6.0-58.0’ 5-7-8-7

L.7 58.0-60.0’ 6-9-9~10

56 Brown & It. brown fine and medium
sand. Iron staining throughout

" (20%). - trace of gravel. Dry
" no odor.

58 . Brown + it. brown fine ÷ med£um

. sand. - trace of gravel. Iron

. staining throughout no odor. dry.

L.2 i0.0-62.0’ 4-5-7-7

2.0 52.0-64.0’ 5-6-6-8

60 - Brown fine + medium sand. -

- trace of gravel. Iron staining
- throughout wet at tip. No odor

62 " :Brown fine + medium sand. Trace of
" fine gravel. Wet. No odor no stain-
- Ing.

REMARKS* (t) ,n feet ,elative to ¯ common dotum
~,2) t,om top of PVC casing



CONSULTING GROUND WATER GEOLOGIS’F~
ROUX ASSOCIATES INC G E O L O G I C L O G

WELL OATA _G W READINGSI~I
Dote-- Dote I OTW MP(2)iElev.W.T.Study No

Prelect

Client

Page 5

Logged By

Well N o.

Loc.

Id.P. Elevation

Drilling Started

Driller

TypeOf Rig

of        5

Ended

Hole Diam. (in3
Final Depth (ft.)

Casing Diam. (in.)

’ Ca~lng Length (ft.)
;Screen Setting (ft.)

Screen Slot & Type

Well starve

SAM PLER
Type

Harem er I b.

Foil i n.

OEVE LOPMENT

NO.
SAMPLE              s~ta Change Oepth

Rec. Depth(ft.) Blows/e" & Gen. Des�. (ft.)
SAMPLE    OESCRIPTION

2.0 !64.0-66.0’ 7-8-7-6
64 . Bro~m f/m sand. Trace of graveZ

vet. No odor. No staining.

2.0 66.0-68.0’ 2-2-2-3 66 . 8faun fine +medium sand trace of
- fine gravel. Some coarse land.
. Net. No odor

1.9 68.0-70.0’ 4-5-6-6 Brovn fine + medium sand. -
trace of gravel. - Some coarse
sand. Wet no odor.

1.9 70.0-72.0’ 3-6-9-13
70" Brown fine +medium sand.

coarse sand. Wet no odor.
Some

REMARKS: (~) ,n feet ,ale.re to ¯ �erumen detvm
12) from top of PVC casing



!CO’NSUL~ING GROUND WATER GEOLOGIST~ "

ROUX ASSOCIATES IN(: GEOLOGIC LOG
m

.WILL 0ATA
Stv4y Ns.

Praiser
Client ..

Pegs
Log~ed By John Sheehan
Well No. ,

~.R Elevation
Drilling Storte~~ (nde4

TypeOfRi9 HO~OW Stem Auger

Screen Slot ¯ l’ll~e
Well St~tss

$AYPL[R

Hemmer ~.-- lb.

Fell 30 in.

Osts    OTW IdP (2)
G W READINGS,II

[I|v.W.T.

DEVELOPMENT

(~av. I       SAMPLE              ~ Choqe
(I) No. Re�. Ospth(ft.) ~lows/S" ¯ Ge~. 0est.

SAMPLE    DEICRIPTION

20 L~. brmm + brmm fine and medium
" sand. Little fine and medimn gravel
¯dr~ no odor.

1.7 25.0-27.0’ 6-7-23-28
25 , [.~. brmm fine ~nd medium send.

-~me sravel, finer s~nd tovard
. ~ry. ~ ~or.
. ~ staininl.

1.0’ 30-32.0’ 7-8-13-14
30.

it. brotm fine and ~edtum sand.
" Some gravel. Dry. No odor.
- No staining.

32 ~

1.7’35.0-37.0° 6-9-11-14
35. Lt. brash fine + ~edium sand

~ome -~gravel. Dry, no odor.
" ,~o staining.

~ S’: ’ ’RF.MA K (,) ,n test ~elst,,e ~a a csmme~ 4slum



CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

i Study No, Dote --
Project

:Client

PaDe 2 Of 4

L.ogDad By

Weld No.

Lo¢.

M.P. Elevation
Drilling Startacl Ended
Driller
Type Of Rig

[Itv. I SAMPLE
(I) NO. ERIC. Depth(ft.) BlOwS/@"

,3-7-9-1~1.2 40.0"42.0’

1.7

1.7

45.0-47.0"

50.0-52.0’

6-I0-I0-9

6-8-7-10

GEOLOGIC LOG
WELL DATA _ G W READINGS!I)

Hole Diam. (in.) . Dote    DTW UP(2) £1ev.W.T

Final Oepfll [ft.}

Cesln9 Diem. (in.)
Cmlnq t.e~lth (ft.)

krean Sattln9
Scr~n Sbt & TIpI

Type

H~mm er I b.

Fall in.

40

47

5O

52

DEVELOPMENT

DESCRIPTION

"~dor.

Lt. brovn fine and medium sand.
LLttZe 8ravel. ~ron staLnlng, no

Brovn and rustic bro~n ~*ne and
sedlum sand. Trace of~eravel.
Iron s~alnln$. Dry no odor.

45 L~. bream fine +~ed/um sand trace
"off,)stave1. Iron scalnln$. ~o
odor. Dry

R[MARKS~ (j) on teat filet,re to ¯ camme~ detvm
12) from toe of PVC ca~in~



CONSULTING GROUND WATER GEOI.OGi$T~
ROUX &SSO¢IATE$ IN�

Stray No.

Prelect

Client

Pegs 3

t.oc.
Id.P. (levation

Drilling Starts4

0tiller

(~av, I
(,) No.

Of

SAMPLE
Oapth(ft.)

1.0 55.0-57.0

’60.0-62.0’

65.0-67.0’

|lows/1"

,-9-10-11

7-3-1-31.2

1.8

Oat|

1-1-2-3

HI[MARKS: (~) ,~ t.e, ,e~et,.e 1o n �omn~en
12) f,om top at PvC �atinO

GEOLOGIC

Hole O;am. (iaJ
Final Depth (ft.)

Casing Oiam. (in.)

¢~lnq Lenqtl~ (ft.)

Screen Settln9 (ft.)

Scroa~ Slot ¯ T~T~

Well Status .

., SAMPLER_
., Type

Hammer IlL

Iral I i n.

Strata Change Det~
I Gen. 0is�. (ft.)

SAMPLE

LOG

. Lt. brovn fine and =ediu~ sand -
~race of gravel - reddish brovn
iron staining - no odor. dry

57"

60-
. Bro~m and reddish brovn sand fine
and mdi~ sand~-)trace of ~ravel

.itron stained 75% of sample. We~
at alp. no odor.

62-

65.
~Lt. broom fine and mediu~ sand.

’some coarse sand. Trace of fine
" gravel vet no odor.

67-

DESCRIPTION

DEVELOPMENT

55 .

W REAOINGS!,I
OTW



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

Stu4y No, Dote

Prollct
Client

Poge 4 Of    4
Loqqecl 8y

Well N o.

Loc.
Id.P. Elevation

Orillinq Storte4 (ndod

Driller

(~e,. I       SAMPLE
(I) NO. Re�. Depth(ft.) |lOws/S"

1.8 70.0-72.0’ 1-1-1-2

GEOLOGIC
WELL DATA     G

Hole0ieel. (in.) . Date
Final I)epth (f t.)

¢lsin9 Diem. (in.)

¢Olie9 Length [ftJ
Screen Setting (ft.)

Screon Slot ~ Type _.____

Well Stetos

SAM PLER

Hlmmer lb.

I%11

S~,ete Chan~ Oepth
Gem Osec. (It.)

70.

SAMPLE

LOG
W READINGS~ 1

I DTW UPC2)ir.lev.W.T,

DEVELOPMENT

L~. brmm - can fine and mdiu~
"sand. So~e coarse send and very
-fine 8ravel. ~;et. ~1o odor.

REMARKSs 1,) ,~ teat ,e,ot,,e to ¯ ce,,,,,en eotv,,|
12) f~om top el PVC ceeint                                                                   -



CONSULTING GROUND W&TER GEOLOGIS’I~

Roux  SSOC  TES GE OL OGIC
WELL DATA

Final Oeplk (ft.)

Casing Diem. (in.)

LOG

Page 1 Of
Lagged By
We. No. --

5

M.P. Elevltion
Drilling Started ]’/’2Z/I~    Ended

Driller      ~ ~

teeing I.en~th (ft.)

Screen Sitting (ft.)

Scre*n Slot EType

Well steers

SAM PLER
Type

Himn~er ].4D         lb.

Fill

DTW
READINGS(,)

£1ev.W.T

(llv. I        SAMPLE
(I) NO. RIc. Oe~t~fft.)

1.7’ 0.0’-2.0’

~lrota ChOW I)~ptk
Gin Disc. (ft.)

0

DEVELOPMENT

SAMPLE OESCRIP’I:IO N

;7-I.0~. Qr~vkl., Pm.~ir~.

1.0’ 2.0’-~.0’ 3,5,9,16

. 1.0.-1.6: ~ tim sand. ~ v. PLne ~

. BoCr.~:~ 1.5’. N:) o::i:z’. ~.~.

1.2’ 4.0’-6.0’

1.2’ 16o0’-~o0’

¯ 2’ 8.0’-10’0’

cjrawl ta.md~ tAD. ~n ~,~. mimic
o~r. ~y.

1.0 L2.0’-14.0’ 52,77,82

14

~.5’    14.0’-16.0’    3,9,13,14 Licj~t ~ fin~/.~liun t~d, w-i~ ~
gr~ve]. Uc~,� cram ~ ~.
L’U~. Dry. ~ ~ell.

16

REIdA KS*: (I) ,~ re,, ,etat,,e ,o ¯ �om,~ ¢o,,m
t?. leoee top O! PvC �OOl’nO



~ONSULTING GROUND WAl~k GEOLOGISTS
ROUX ASSOCIATES IN� GEOLOGIC

W ELL DATA    _ ~

M.P. [levetien .

Drilling Stetted ~ Ended
Driller     I~
Typ, Ofnig ~~~

[Icy.        SAMPLE
El) No. Rec.

1.6’ 16.0’-18.0’

1.0’ 18.0’-Z).0’

~*--!; Diem. (in3 _
Irbel O,l*t (f*J ~2’
¢,slq Otem.(
ce~lq t.,qt~ (ft.)
Sueen Setting (ft.)

Scr~n Slot ¯ T/~

Well Stetv$ ,

SAMPLER
Type ~ ~

Fall ~0 lB.

LOG
W READINGS(If

OYW UP(2) [I,v.w.~

DEVELOPMENT

o,~t~ SAMPLE DEICRIPTION(ft.)

[1.5’ ~).0’-22.0’ 9,9,11,9

1.6’ 22.0’-~4.0’

1.5’ 24.0’-=~.0’

1.5 m.O,-~.O’

1.6’ 3~.0’-32.0’ 7,9,10,12

RIrMARKS: (I)’,n te,t ,eleti,e t, ¯ cem~:n intvm



CONSULTING GROUND WATER GEOLOGIST5
ROUX ASSOCIATES iN�

Stvey lle. C80~ Oete_
Project
Client_
Pole 3 Of     5
Lolled ly
Well No.    ~-1

M.R (levltion

Drill¯hi Started _~22~8 (ride4
Orlller     ~ ~
TypeOfRil., ~ ~ ~

GEOLOGIC LOG
WELL OATA _ 6

Hole 0ira. (in,] ~"
Irb,l t)*l~ (ttJ ")’2’
Cillq b. lliJ

Sueen Setting (tL) ,

Semn Silt ¯ TR)e

Well Steers

SAMPLER
Type ~

Homme~ 140

Fill    ~) ll.

W READINGS(:

SAMPLE

Dote DTW IdP (2)

DEVELOPMENT

[icy. SAMPLE ~ ¢k~q, ~
(I) NO. Re�. OrieL|ft.) IIOwl/l*’ :1 klk I)ee¢. (ft.)

DESCRIPTION

[lev.W.

1.4’ 34.0’-35.0’

1.?’ 36.0’-38.0’

14,17,18,21
" (Lnt:m:b). Zz~nsl~m.SAo~smp~e.

¯ 9’ 40.0’-42.0’

1.4’ 42.0"44.0’ 12,14,15,21

1.5’ 44.0’-45.0’ 18,18,22

1.5’ 45.0’-48.0’

REMARKS: (I) +m feet rolet+~o 0o I common do¯era
l?) frOm top of PVC eellnI



~ONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES IN(:: GEOLOGIC

WELL pATA     e
Sty41 No. ~ Oete

i Project
Client
Page Of
Logged

Well No. -Jr

~ole Diet. (in.)
Fbet Depth (t t,)
Ce~lq Olem. (iaJ
Cmk~ I,~th

Screen Setting (fL)

Scmn Slot ¯

Well StetvJ
M.P. Elevation ,,
Drilling Started ]~2/~B Ended

Driller     ~ ~

[lay. SAIdPLI~ ’
(I) NO. Rec. Oepfk (ft.) ilowS/1"

SAMPI.[R

l, lemm~ 140

(ft.)

It.

SAMPLE

DEV[ L.OPMENT

DESCRIPTION

9,9,].3,3~

1.6’ ~0.0’-52.0’ 9,10,11,18 ~ k:zxbn ard ~nr..tc I:z’o,n ~u-.

1.7’ "54.0’-r~.0’

1.5’ ~.0’-58.0’ 7,8,7,Z7                       -

1.5’ ~8.0"~0.0’ 8,9,8,10

1.1’ 60.0’-62.0’

2.0’ 62.0"64.0’ 8,10,11,12

REMARKS~ {I) ,n feet ,alet,ve tO ¯ common 4term
12) f~om top Of PVC coelnO



CONSULTING GROUNO WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

O TA
Stray No. (]~(]]"

Project
Client
Page --    5 Of-    S

Well No.

M.P. Elevation , ,,

Drilling Started

Driller ~:~

Type Of Rig

[~,v. ~ SAMPLE
(I) NO, ReC. Depth ~ft.} ilowt/l"

2.~’ ~.0’~.0’

Hole 0".*-_--. (
Inn,! 0,~ (t t.) 72’
Ce~lq 0iem.

Scraen S, ttlnS (ftJ
Scrw, n Slot & Tit*
Wall Stifle ,,

SAMPL,~R

Heroine, 140
ir, ll 30

~l W READI

DEVELOPM[NT

(ft.) SAMPLE    O[8¢RIPTION

[lev.W.T

’2.0’ ~6.0"T~.O’ 7,7,7,10

2.0’~68.0’-~.0’ 6,7,6,7

2.0"70.0’-72.0’ 5,6,7,8                         .



~ONSUI.TING GROUND WATER GEOLOGIS’i3
ROUX ASSOCIATES INC GEOLOGIC LOG

Stvdy No. CSCI~ Oiti--
Project _.
Client
Page. 5     Of S

~ell No.

M.P. Elevition _.

Drilling Stetted . ~ Ended
Driller      [:~ [~
TypeOfMi9 ,,, ~ ~ ~

[I,v. I       SAMPLE
(I) NO. Re�. Oiptk(ft.) ilo~e/t"

1.9’ 64.0"~.0’ ~

WELL DATA __G W READI
Hole Diem. (inJ f~" . Dote OTW Me(2)

Filiel Oiplk (f t.)

(ft.)

Elcv.W.T.m

Screen Sattln~ (IU ~

Scre, n Slot ¯ Tl~e

Well steers

SA M PLER

Hemmer 14:)
Fill    ~O        In.

DEVELOPMENT

¯ 6,~. D,,¢. (ft.)
SAMPLE DESCRIPTION

i

2.0’ EB.O’-X).O’ 5-5-e-].l                          .

i

im

o                                      im

im

i

m

i



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES IN� GEOLOGIC LOG

WELL DATA
Hole 0lea. (in,)
Irleel 0epflJ (f t.) 7~’

Stv¢1 tie. O~(X]I Oete
Pro|act -
Client--
Page ,     1 Of    S

Well No. ~

Ce~lq Oiem. (in.)

Sueen Setting (ft.)

Well Statae

SAM PLER
Type ~ ~

H~ltnt er 14~) ill.

Fell ~0 hi.

M.P. IrlevMion
Drilling Started ~ (Ended ~

Oriller ~ ~

T]~pe Of R~9 ~ ~ )L~

[lea. L,, SAMPLE
(I) No, Re�. Oe~)th{ft.) |low¢/S"

1.6’ 0.0’-2.0’ 1,2,3,2

Data
W RI’.’ADI NGSo)

DTW

DEVELOPM£NT

(ft.)
0

2

SAMPLE    DESCRIPTION

¯ 6’ 2.0"4.0’ 4,4’,~,L~

(Elev.W.1

1.5’ 4.0"6.0      2~,52~,~                     .

¯ 6 6.0’-6.0

.7

¯ 9 14.0-16.0’

14 "



i

1.5 ~.0’-~8.0’ D-44-91-153

REMARKS’. (0) ,* lee! ,eleti,e to ¯ ¢om.o. lo,u-



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

WELL DATA G W READING$(~I
Stedl lle. C~         Date            NoleO[.*m_.(ln,) ~             Date

!u.p. m,,etion SAM PLER
Drilling Started ~ Ended l’/’JO/SB !T/lie
Driller ~ ~ ~ Hemmer ].4~)
Type Of Ri9 ~ ~ ~ Fell

DEVELOPMENT

[Iov.        SAMPLE ~ �~qe oq~
(I) NO. Re�. Oepth|ft.) |lOws/Q= ~ Ge~ Once. (ft.)

SAMPLE    DESCRIPTION

1.4’ 32.0’-34.0 ’ 9"~-i0-10

1.5’ 34.0’-36.0’

|

l.S’ ~8.0’-4:).0’ 16"17"1S’21

1.2’ 4:).0"42.0’ 7-14"13"19

1.6’ 4;2.0’"44.0’

1.4’ ~4.0"45.0’ ~-~4"2~-19                        "

~.R. 46.’-48.0’ 15-15-23-16 . N.R.

S’:    ’ ’REMARK (1) ,, teat eeleoo,o to ¯ comae, ietvm
I?) f, om top el PvC enel,g



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

Stvlll lie. ~ Oete------------
Project __

Client
Poge 4 S

Well No.    TB-2

GEOLOGIC LOG
W RE:ADINGS(~:

0TW IdP(2) £1ev.W.10ore

LOC.

Id.P. Elevotion

Drilling Stortod ~ End,4

0tiller      ~ ~
Ty~eOfRig _ ~ ~ ~

Elov. [       SAMPLE
El) NO. ROC. OoDtk(ft.)’ |lOwS/S"

N.R. 48.0’-r~0.0’ 14-16-16-25

Well sterile

T;pe ~ ~

Fell 30 Io.

a So~ Ooec. (ft.)
SAN PLE DESCRIPTION

1.5’ 50.0"52’0 ’ 8"9-11-7

1.4’ 52.0’-54.0’

" So czl~.

il.6’ 54.0’-~.0’ 13-3-9-16                        .

1.4’ 56.0’-58.0’

1.2’ i SS.0’-e:).0’

1.5’ 60.0"62.0’

1.8’ :62.0"64.0’ 10-11-13-14

R~MARKS: (1),~ teet,eleti, e to ¯ ceue~ get,~



CONSULTING GROUND wATER GEOLOGISTS
ROUX ASSOCIATES INC

LO¢.

M.P. Elevation
Orillin9 Starts� 1/19/88 ,. (n414 Salxle

Oriller     Python Drillin|
Holler Stem AugerT~¢e Of Ril

GEOLOGIC
W ELL

Hole Diem. (inJ _
Irin@l Oeptl| (ft.)

Casln~ Diem. (in.)
COllng t.engtl~ [ft.)
krlon Setting (fL)

Well St~tvs

OATA
Dote

LOG
W READINGS*I)

I OTw M~(Z)I[,,v.,.T.

DEVELOPMENT

SAMPLE             s~ Chon~e
NO. Rsc. Oeptl~(ft.)’ Blows/G" ¯ Gee. Dose.

¯6’ 0.0-2.0’ 21-10-5-6

O~et~ SAMPLE DESCRIPTION
(ft.)

0 Dk gravel & pavement. No odor.
stelninS. Dry

No

N.R,2.0-6.0’ 6-7-7-9

¯ 7’ 6.0-6.0’ 10-14-28-
32

iBrotm fine and medium sand rich
some aedium and coarse gravel.
odor dry.

No

1.O 6.0-8.0’ 31-67-25-
&2

- Top - .6: brownish fine & medium
. sand, some coarse & ~edium gravel.
.Dry. No odor.

1.7~8.0-I0.0’ 65.-63-81
98

8
.4 - t£p: brotmLsh grey silty sand.

Brotm fine & medium sand rich coarse
" & medt~ gravel. Dry no odor.

1.0 I0.0-12.0’ S-27-27-2’

1.5 12.0-16.0 29-25-26-2!

lO

12

. Brmm fine and medium sand and
some coarse and medium gravel.
No odor. Pry

" Brotm fine sand with little gravel.
- ~o odor. Dry

i

1 0 la.O-16.0 4-10-22-23
" Brown fine and medium sand.
" of Rravel. No odor dry.

~2’ f,om ,o,~ Of Pv’C tOt’~O



’¢~NSULTING GROUND WATER GEOLOGISTS
ROUX &SSOCI&TES INC

Study No.,

Prelect
Client
Page 2

Well

M.P. Elevation ,.,
Drilling Started

Driller

-- Dote

o+.__--Z

Ended

Hole Oiam. (in.) ,
Final Depth (f t.)

Casing Diam. (in.) ~

Casing Length (ft.)

Screen Setting (ft.)

Screen Slot A Type

Well Statue

GEOLOGIC LOG
WELL DATA G W READINGSI~I

,,Date    0TW MP(2) ~lIv.W.T

SAM PLER

Hemmer

DEVE LOPMENT

Type Of Rig

Elev. I
(i) No.

SAMPLE
nee.! O,eptl~ | ft.)

1.7 16.0-18.0
Olowe/l"

27-18-26-
26

,,. Fell

& Gin, Deed. (ft.)
16

SAMPLE    DESCRIPTION

Brotm fine and medium sand with
some fine gravel. No odor. Dry

1.6 18.0-20.0’ 27-14-22-
31

Bro~n fine and medium sand ,,d.~h
some coarse sand. Trace of coarse

"gravel. Dr~ no odor.

20-

REMARKS:
121 f,om top Of PVC catimg                                                      ,



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC,

,Project R.ECRA Enviro_r~__ntal Inc.
C I i e n t ]~eknatel

Pege .... 1 Of, 3

to~ed By Jo~ Sh~
Well No. DP-I

Drilling Sterted 3/].S/88 Ended

Oriller

~:~ev. I        SAMPLE
(I) NO., Re�. Oepth(ft.)

L.O’

Hole Diem. (in,)
Final Depth (ft.)

Cooing Oiam. (in.)

ealng Len~tl~ (ft.)

Screen Setting (ft.}

Screen Slot ~ Type

Well Status

GEOLOGIC LOG
WELL DATA G W R£ADINGS~I

Dote OTW MP~) EIcv.W.T.

SA M PLER

Hemmtr~:~Ltt’. q:Z2t lnO

Fell 30 in.

DEVE LOPMENT

~,=te chsne= O,~t~      SAMPLE DESCRIPTION
A Gen. Dole. (ft.)

o.o            I

Vacmll: 8.2’

- Son ~rfa~
8.0’ ~

I0.0~

11,5r

~2.0~

MARKS: (~) ,n feet ,elet|ve to ¯ common dotvm
12) from top of PVC coting



’CONSULTING GROUND WATER GEOLOGISTS

ROUX ASSOCIATES INC

Stady No.

Prdiect
ICliant -
Page

Well No.

Id.P. Elevation
Orllling Started

Driller
Type Of R 19

Elav. ~
111 No.

09001        Oat,

~ZCRA Environmental Inc.
Deknatel
2 Of-- 3

GEOLOGIC
WELL DATA     6

Hole Diem. (in.) Oats

Final Oeptk (ft.)

Cetl~ Diam. (in.)
C~lin9 LAngth {ft.)

Susan Setting (ft.)

Some Slot ~ Type

Well Status

SAMPLE

Fall

Rac. Of;thEft.) Blows
15.0’-17.0’

Depth
(ft.)
15.0’

LOG
W READINGS(~)

DEVELOPMENT

lb.
II.

IAMPLE    DESCRIPTION

1.2’ 17.0’-19.0’ 17~-0’e ]K,o.n ar~ licJZ ~ fire

L.I’ 19.0’-2]..0’ 19.0.’

L.O’ 2L.0’-23.0’

..2’ 23.0’-25.0’

t.3’ 25.0’-~.0’ 25.01

L.I’ 27.0’-29.0’

N.R,    ~.0’-31.0’                     ~9-.0;

REMARKS; (l) ’la feat ,alatl~a
from taper PVC easing



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC GEOLOGIC LOG

Stvdy No. ~ Oete_

Pogo     3 Of
3

Lagged Oy

Well

M.P. Elevation
Orillin9 Started

Driller
Type Of Rig

(nov. I SAMPLE
(I) NO.] RIc. Oeptk (ft.)

N~. ~.0’-~.0’

W ELL
Hole Diam. (in,)

Coolie Diam. (in.)
Cemb9 Leaqth {ft.)
Screen Setting (fL)

Scmn Slot & Type

Well Status

SAMPLER
Type

FOl I

smn~ ChonOO Oept0~
A 6on. Dose. (ft.)

OAT~ 6 W READINGS(~)
Olto    OTW kIP{Z) [Iov.W.T

lb.

SAMPLE

DEVELOPMENT

DE8CRIPTION

¯ 5’ 33.0’-35.0’

B.O.B. 35.0’

a

to!I REMARKS~ (0) In toot ealltlva to ¯ aoealan dotage
12) from top of PVC eoelnI



CONSULTING GROUND WATER GEOLOGIS’r~
ROUX ASSOCIATES INC

Stucly No.~ Oate~

Prolect Dekq~;el ,,,
Client RECRA Environment:al
Page 1        Of     2

Logged By    JohR Sheehan

Well No.

GEOLOGIC LOG
WELL    DATA G W R,EAD

LOC.

M.P. Elevation

Drim.gSta,ted 2/19/88
Driller
Type Of Rig Hand Auq~r

E=av. { SAMPLE
(I) NO. Re�. Oepth (ft.) owe/S"

Hole Diam. (inJ 2"
Final Depth [ft.) 9.5"

Casing Diam.(in.)

Casing Length (f t.)

Screen Setting (f t.)
Screen Slot ~ Type

Well Status

OTW MP (2)

SAM PLER

Hammer
Fall

SAMPLE

DEVELOPMENT

DESCRIPTION

INGS(,I

REMARKS= (I) ,. feet ,alative to a common 4Drum
12) from top of P¥¢ casing



CONSULTING GROUND WATER GEOLOGISTS
ROUX ASSOCIATES INC

St.dy No.
Project

Client
Page

Logged

Well Na.

DeXna~;e~,
REC~tA Environmen~ai

2 of
By JDhrl Sheehan

GEOLOGIC
WELL DATA     G

REMARKS:

Driller
Type Of Rig

Elev. |
(~) NO,

SAMPLE
Oepth(ft.) |lOwS/6"

) in feet relative to ¯ common datum
t2) from top of PVC �OSln9

Dote

M.P. Elevation
Orilling Started ~ Ended

Hand Auaer

LOG
W READINGSII

OTW IdP(2) Elev.W.T.

Type ~, ~.~
Harem er t b.

Fal I i n.

Sham Change Depth
& Gen. Oesc. (ft.)

SAMPLE    DESCRIPTION

6

8

9

B.O.B. = 9.5’

SAM PLER DEVE LOPMENT

Hole Oiam. (in.)
Final Depth (ft.)

Casing Diam. (in.)

Casing Length (ft.)

Screen Settin9 (ft.)

Screen Slot & Type

Well Statue





Capacity Tsst Procedure

Znter ell pertlnsnt data concsrninq ~he puuping well

and piszosstsrm to be ssasursd on ths data shee~s

provided.

Check to sake sure ~t all eqUIlment

functioning: elsctrlc probes, data

rain qaugss (1~ nscsssary),

gsnsrator, eater qualltysatsrs

is available and

sheets, pencils,

stop vatchss, punp,

(1~ necessary).

Record vster level In punplng veil snd plezosetsrs

before pu!p Is Asserted An punping ~ell.

8tart the pump end run ¯ shor~ tern (lS-$0 minute)

drawdo~n-re~ovsry tes~ punping at a ~onetant rate. The

puuping rate sals~sd should be based on esttnates of

veil yield freu soil eanplse �ollected durAng drilling.

Record rater levels on s predeteraAn~d tans schedule.



Just catch tho next one (do not attapt to alter data).

Throughout note any change8 perttnent to the test such

as: changes tn vater color or turbidity/ ttna and

nature of any discharge fluctuations; ttno and long~h

o~ any tenporary punp shutdown/ effects at any nearby

puuplng veils/ and preclpttat~on ev~8.

10.

It there ts a shutdown (even tt tt’s brtet) neasure

rater levels tn at least the p~pLng vail.



T&~L~ - Pu~p/n~ ~l’e~ts - Frequency o~ l~ead~n~

0 -

5 - 10

10 - 3O

30 - ~0

EO - 120

120 - 1|0

180 - 3~0



__~DRAWDOWN

PUMPING TEST FOR~"
I

~J~LOCATION SKETCH

H(LO WET
MANO-- WATER
METER Q TEMF REMARKS

t

I



~ l;)lll AW OOWN

PUMPINE WELL
SCREEN ?o ~_

~LOCATION SKETCH

PUMPING TEST FORM

#

LOCATION 17/,~’6,#/ 5~/,~/J~/ l’di~l~, I~ J--/-~

HT, i~ G.S.

ORIFICE

TEST

/

/..~

D.T.W.
WATER

Ill



AT"I’A~ 8-3

Ground-Watsr Sampling Protocols
and Completed Data Sheets



GROUND-WATER    SAMPLING    PROCEDURE     - VOLATILE    ORGANICS     AND
OTHER CONSTITUENTS

I. Identify the well and enter the nu:ber 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
poeltloned. **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 clean rag to remove any

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

?.

9.

Clean the first I0 feet of the steel tape vlth a clean
rag, then wash with distilled water and measure the
depth to water. Record this and compute the volume of
water in the well.

Existing wells will be purged by the hydro~aolo~ist on
site¯ All monitoring veils will be pumped or bailed
before sampling and a minimum of ~hree to five casing
volumes will be removed. Hand bailers, submersible
pumps, etc. will be clean and sediment-free prior to
UII.

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

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

After the well has been purged and developed, a
stainless steel/teflon bailer will be used to collect
the groundoweter eaaple. This bailer will have been
thoroughly pro-cleaned. Inediately prior to lowering
in ~e well, rinse three volumes of distilled water
throuqh the bailer. In addition, the first three
bailer volumes obtained from the veil should be
discarded.    Use non-absorbent polyethylene cord to
lower the bailer into the yell. This cord will be
discarded after use in the yell.

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



10.

ll.

12.

13.

14.

that no bubbles are present.
uelng vinyl electrical tape.

Seal the cap further by

Fill the o~her �ontainere provided by the laboratory
accordin~ to directione.

Label ~he bottle vi~h location number, date and other
pertinent infor~ation.~ Record all information in
field notebook. Cool ~he sample i~ediately on ice.
Maintain ~e a~plea in a seared area, maintain chain
of custody and deliver to the laboratory within
twenty-four hours.

After ~he last sample is collected,
the temperature, conductivity, pH,
appearance of the water.

measure and record
and the physical

Replace ~he well ¢ap and cover the well.

Decontaminate the bailer and/or pu~p.

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

m

!

i



w,,, Md-2
Time at Start:

Tape Held At:

Depth to Well Bottom:

Volume of Water in Well - L~ x C -

C - (for 1~" diam. ~lls) 0.07;
(.~o~ ~"

Wet Cut: Depth to Water:

Length of Water Colum (LWC): ~.

(for 2" diam. ~ells) 0.17;
0,64 , sal.

Physical Appearance at Start:

Color:

Type of samples �ol locted, preservations end bottles used:

Physical Appearance After S~nq)llng:

Color: ~~

Remarks:

Amount of Water Removed kfore Sampling:

Did Well Go Dry?:

Time at rl,~lsh: i"~#F

Laboratory Name, Number and Location:

l~thod of Sample �ollection:



WELL SAm)LING OATA

Tape Held At:

Date: ~°//°~/ S~mpled By:

Wet Cut: Depth to Water:

Depth to Well Bottom: ~.~’~’ Length of Water ¢olum (LWC): "~.~..~ /

Volun~ of Vater In Well - LhlC x C -

C - (for 1~’* dim. ~ells) 0.07; (for 2" dim. mils) 0.17;
(.~or 4" cLta=, yells) 0.6~ - sal.

Physical Appearance at Start:

Color: Turbidity:

Type of s~mples �ollected, prese.rvatlons end bottles used:

Conductivity:

Physical Appearance After Sampling:

�olor: ~

Remarks:

Odor: "//I//o’x4.    Turbidity:

Amount of Woter Reaoved Before SMq)llng:

01d Well Go Dry?: ~

Time at Finish:

¯ Laboratory Name, Number and Location:

Iqethod of Sample Collection:



WELL SAMPLING 0ATA

Well Number:

Time at Start:

Tape Held At:

Depth to Well Bottom:

Volume of Water in Well

C - (for 1~" diam. wells) 0.07;
(br �’

Wet Cut:

Length of Water Column

Oepth tO Water: ~/.

(for 2" diam. -ells) 0.17;
d;l~. yells} 0.6~ - Eel.

Physical App.rence et Start:

Type of samples collected,

Conductivity:

presa.rvatlons end bottles used:

Physical Appearance After kmpllng:

Ren~rks :

Amount of Water Removed kfore Smpling:

Did Well Go Dry?:

Time at Finish:

Laboratory Name, Number and Location:

Hethod of Sample Collection:



Time at Start:

Tal~e Held At:

0epth to Well

Volume of Water in Well - LtK: x C -

Physical

WELL SA/~LING OATA

/     m

(for 1~" diam. we|Is) 0.07;
(.{or 4"

Wet Cut: Depth to Water: ,~0 ~/

(for 2" diam. ~ells) 0.17;
d:taa, yells) 0.64 - lal.

m

Appearance at Start:
m

i

m

Remarks:
i

Type of samp|es �ollected, prese.rvations end bottles used:

Phys I ca I Appearance After Sampl I ng:

Remarks: _

Amount of Water Removed kraft Sampling:

Did Well Go Dry?:

Time at Finish: //.’/~

Laboratory Nlnt, Number and Locltlon:

Nethod of Sample Collection:

m

m



WELL SAJ~LI#G DATA

~/ell Number:

Time at Start:

Tape Held At:

Volume of ~/ater in Well = LWC x C -

C - (for 1~" dim. wells) 0.07; (for 2" dish. nits) 0.17;
(.~o~ 4" dL~a. yells) 0.64 -

Physical Appearance at Start:

Color:

Type of $~mples collected, prese.rvstlons ~nd bottles used:

Physical kpptirsnce After Sampling:

Color:

Reme rks :

Turbidity:

Amount of Water Removed Before SuN)ling:

Did Well Go Dry1: /(/o

Time at Finish: //.~.a~"

Laboratory Name, Number snd Location:

I~ethod of Sample Collection:
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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 Recta 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, t~is

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 chaTt

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

RECRA ENVIRONMENTAL, INC.

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. If any piece of needed information is unavailable for any

-I-
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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.

2.0 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 Recta 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.

3.0 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 ENVIRONMENTAL INC.
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3.1 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 sample~ 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

Controller is responsible for the final disposal of all samples once such

disposal authorization is received from the Laboratory Operations

Manager.

3.2 Chain of Custody

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

procedures (EPA-330/g-78-OOI-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 samples are then to be stored inside the inner cooler

(chilled to 4°C).

RECRA ENVIRONMENTAL, INC.

Upon arriving the next business morning, the Sample Controller takes
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3.2.1

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

The custody form is checked for the following items:

i Project Name (optional)

2

3

4

5

6

o

Sampler’s Signature

All samples are given a unique identification

All samples and bottles listed have been received

All 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                       .

Additional Checks for EPA Samples

i. Presence or absence of airbills

2. Presence or absence of EPA traffic reports or SAS (Special

Analytical Services) packing lists

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

tainers and their condition

4. Presence or absence of sample tags

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

record(s) or packing list(s)

6. Condition of the shipping container

7. Condition of the sample bottles

8. Verification of agreement or non-agreement of information or

receiving documents

RECRA ENVIRONMENTAL, INC.
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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.

3.3 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:

I. 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.

3. Sales Contract - Salesperson involved in project - if any.

4. Date of Request - Date when ASRF was filled out.

5. Requested Completion Date - Self-explanatory.

6. Client Name and Address - Self-explanatory.

RECRA ENVIRONMENTAL, INC.
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Carbon Copies - Are carbon copies required and if so, who receives

them.

8. Telephone Number Self-explanatory.

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

Chain of Custody.

i0. Sample Date - Sampling date is entered. If multiple samples nave

varying sample dates the box marked "See log for sample dates" is

checked.

11. Sample I.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.

12. Preserved in Field - The appropriate box is checked depending upon

whether the samples were preserved in the field or in the

laboratory¯

13. Collected By - self-explanatory.

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

the analytical report.

15. 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.

16. Expected Levels - If expected contamination levels are known, one

(I) of the appropriate boxes is checked.

L = Low M - Medium H : High U : Unknown

17. Sample History - Any pertinent background on the samples is pro-

RECRA ENVlRONMEN~I’AL, INC.

v ided.
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18. Anticipated Number of Samples - if known

samples to come in for an entire project is listed.

19. Analytical Parameter - Requested tests are listed

appropriate category. For example:

20.

The anticipated number of

under each

TESTS

Arsenic, Lead, Silver

BOD, Chloride, Sulfate

Trihalomethanes, Pesticides

Volatiles - 624

CATEGORY

Metal s

Water Quality (WQ)

GC/LC

GC/MS

Sample Identification - The sample identifications are listed along

with the actual number of samples for each area.

21. Volatile Samples - The actual number of volatile samples are listed

along with field blank information.

22. Specific Requirements - Any special requirements such as those

listed below are indicated in this space.

23.

RECRA ENVIRONMENTAL, INC.

- 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 (i) each calendar year. For example, the

first job of 1990 will be 90-001. Occasionally related samples will



3/ST4

be received over the course of several days or weeks. In these

cases the job numbers also contain a letter designation (~xample"

89-I000A, 89-I000B, 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.

27.

28.

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

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

Customer Service Representative Signature - Once the ASRF is

checked for accuracy the Customer Service Representative sighs

the form to document the same.

Sample Controller Signature - Once the ASRF is checked for

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

3.4 Sample Inventory Log

RECRA ENVIRONMENTAL, INC.

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 log is presented in Figure 6.

The following items are entered or checked by the Sample Controller:

I. 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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o

received. These numbers begin at one (i) 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 letter designation

(example: 89-I000A, 89-I000B, etc.) to indicate they are related

samples for reporting purposes.

Radiation Check - All incoming samples are screened for radiation.

This box is checked to indicate the screen has been performed.

Preservation - The appropriate box is checked depending upon

whether the samples were preserved in the field or will be pre-

served in the laboratory.

Delivery - Indicates the method of delivery for the samples.

"Field" indicates that Recra personnel delivered the samples.

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

dition. Appropriate box is checked.

9. Sample I.D. - The identification for each sample is listed in this

location.

10.

11.

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

Bottle Description - Coments - This section records the number and

type of bottles received for each sample. The abbreviations listed

represent the following bottle types:

-9-
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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 square bottles

were received for a particular sample, the blanks would be filled in

as follows:

(4 x 16 FS).

Any pertinent co~ents would also be listed under this heading. Ady

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

RECR& EN¥1RONMEI~TAL, iNC.

I. 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

-10-
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placed in the "on" position.

3. The sensitivity switch is moved from the "off" position to the

"BATT" position to check the battery. The needle must read in the

Bait Ok range in order to proceed. If batteries are bad, see Lab

Manager for replacements.

4. Once batteries have been determined to be OK, switch the range

switch to the most sensitive position (X 0.1).

5. 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.

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

readings appear higher than the background.

7. If readings are low (negative) (some counts are expected) process

the samples and indicate the screen has been performed in the sample

inventory log.

8. If readings are believed to be higher than background, the Sample

Controller must notify his supervisor for appropriate action.

9. When screen is completed, be sure to turn both switches to the "off"

position.

4.0 SAMPLE PRESERVATION

In order to generate reliable results many parameters 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.

-11-
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4.1 Sample Container Cleanin~ Procedure

All 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:               ,

All polyethylene bottles (for inorganic analysis) are:

i. soap washed

2. tap water rinsed

3. nitric acid washed 25% volume/volume nitric acid/deionized water

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

rinsings                                                      ,

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

I. soap washed

2. tap water rinsed

3. rinsed with acetone (pesticide grade)

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

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

- All volatile vials are:

i. soap washed

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

rinsings)

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

4. dried for one (I) hour in a 103 C° oven (without caps and sepia)

5. cooled and capped with precleaned septa (soap washed and rinsed with

deionized water, dried at I03°C for one (i) hour.)

RECRA ENVIRONMEN~’AL, INC.
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All sample containers are discarded after their initial use to eliminate

She 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

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 i).               ’

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

order to obtain specified detection limits in the methods.

4.3 Sample Filtration

Occasionall~ 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

fi I trati on.

-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:

B.

C.

D.

E.

Ho

RECRA ENVIRONMENTAL, INC.

Wash al! 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 arises, 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 delonized 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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J. 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.

K. 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 collect~d

for required 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.

L. Transfer collected filtrate into appropriate sample bottles which

have been precleaned (see bottle cleaning section) and preserved as

necessary (see preservation section).

M. If more samples need filtration repeat procedure to step A.

4.4 Sample Sp1(ttln~ 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.

RECRA ENVIRONMENT~,L, INC.
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Since requested parameters vary with each sample or set of samples ljob)

each preservation scheme may be slightly different.

All solid or liquid 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 i 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

followed:

I.

preservation operations the following procedures are

All nitric acid used for preservation purposes is special metals

grade acid, certified to be low in trace metal content.

2. In all cases where polyethylene or glass sample bottles are con-

sidered acceptable, polyethylene bottles 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. All ~yanide samples are checked for residual chlorine and if posi-

tive, ascorbic acid is added according to the methodology.

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

dure employed for sample bottles (see Section 4.1).

RECRA ENVIRONMENTAL, INC.
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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 subsample bottles

- Preservation Code

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

the subsample has been processed.

I. The first digit indicates

The coding system is as follows:

whether the subsample has been

filtered. A zero (0) is entered for no filtration and a one (~)

is entered if filtration was perfor~md.

The second digit indicates whether the subsample requires

refrigeration. A zero (0) if it doesn’t, a one (I) if it does.

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

if any.

O0 : none

01 = HNO3 pH <2

02 ¯ H2SO4 pH <2

03 - HCL pH <2

05 ¯ NAOH pH >12

06 ¯ 2ml zinc acetate/t00 ml + NAOH >pH9

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

RECRA ENVIRONMENI’AL INC.

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

and has nitric acid added.
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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 #i, known as the "interior cooler," is 4’X 15’X 9’ and is main-

rained at 4°C + 2°C with a separate cabinet for volatile samples located

in the cooler.

Cooler #2, known as the "exterior cooler,

rained at 4% + 2~C.

" is 12’X 14’X 9’ and is main-

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

mal function.

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.

room is at room temperature.

The metals sample

RECRA ENVIRONMENTAL, iNC.

All other samples are stored in walk-in Cooler #I 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 #I while

more recent ones are stored in Cooler #2. Each cooler contains boxes

which are labelled with the job numbers in that box. All job numbers are

arranged in consecutive order. For example, samples from Job 89-500 will
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be located after 89-499 and before 89-501.

5.2 EPA Contract Sampler

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 #i.

Metal samples are given a job number and stored in a segregated section

of the metals sample room.

5.3 Extract Samples                                                   ,

EPA extract samples are stored by job number in a segregated area of

Refrigerator #i, which is maintained at 4"C ~ 2~C.

All other extract samples are stored in Refrigerator #I or #2 by job

number.

Base Neutral Acid Phenolic extracts are transferred to the Hazelwood

GC/MS laboratory via the following procedure:

I. Samples to be transferred must be identified and properly labeled

(based on NEIC policies and procedures: EPA33019-78-OOI-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

RECRA ENVIRONMEN~’AL, INC.

D) Type of analysis
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E) Date and time

F) Signature of transferee

G) Signature of Sample Controller

The samples to be transferred will be placed into a lockable cooler

on ice.

A copy of the corresponding preparation log will be prepared and

transferred with the samples.

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

The transferee will make a copy of the ICOC log for the Receiving

Department and return the ICOC log to the Sample Controller.

All extracts are stored in a refrigerator maintained at 4°C+_2°C.

5.4 Security of Laboratory and Samples

The two (2) coolers, the VOA regrigerator, and the Metals Sample Room are

locked 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.

RECRA ENVIRONMENTAL, INC.

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.
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Visitor(s) will enter their name(s), address, date (mo./dayiyr.),

time and company (in remarks column) upon entry.

The Recra employee who is conducting the tour of the facility will:

A)

B)

C)

D)

Initial the visitor’s entry in the remarks column.

Issue safety glasses to visitors which require them.

Insure that visitors are aware of security requirements and

remain with a Recra employee at all times during their tour.

Collect all safety glasses before leaving the facility.

6.0 ANALYTICAL METHODOLOGY

Recra Environmental, Inc. laboratories employs a large number of methodo-

logies due to the wide variety of sample matrices experienced in enviroh-

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 listed. The analytical methods specific to the CLP program

can be found in Appendix If.

7.0 qUALITY ASSURANCE AND QUALITY CONTROL

This section deals with general QA/QC procedures.

dures pertaining to CLP samples, see Appendix Ill.

For specific proce-

mm

m

RECRA ENVIRONMENTAL, INC.
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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 l.O.

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

o method #

o concentration date

o clean-up date

RECRA ENVIRONMENTAL, INC.

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
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allows for identification of one (I) specific area in which potential

quality control problems may be found.

7.1.2 Gas Chromato~raph~ 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)

analyst

injection date

job #

sample I.D./vial #

instrument run number (auto #)

analysis (method #)

injection port

On the day that specific analyses are performed, a five (5) point stan-     mm

dard curve is generated via both computer assisted raw data plotting and

regression analyses, using the areas as integrated by the gas chroma-     mm

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 calculated 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

-z3-
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for these calculations are acquired from both the separations and ~e

injection logbooks. All 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:

RECR& ENVIRONMENTAL, iNC.

date

time

analyst

file reference number - FRN

cartridge reference number - CRN

sample I.D.

vial #

o job#

o injection volume

o extraction volume

o final volume

o G.C. prog.

o EM voltage
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o 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 #i retention time

o IS #1 area

o IS #i % 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) point

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 #17

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.

All 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 ERA 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

Stock and working standard solutions and separate spiking solutions are

prepared from materials supplied by the U.S. EPA repository or purchased

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 instrun~nts and/or the standard solutions.

7.3 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

RECRA ENVIRONMENTAL, iNC.
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trace metals is utilized as a preservation

digestion.

reagent and for metals

All reagent solutions are labelled as to their contents, date prepared,

and the analyst’s initials. In addition to analyzing method blanks to

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 Laborator)’ 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

Quality Control Handbook, March 1979.

in the EPA

7.5 Solvents

A11 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

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

depending on the particular instrument requirements.

-27-
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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 metals ana-

lyses is cleaned according to the following procedure:

i. Glassware is rinsed with a 1:1 nitric acid-water mixture

2. Thorough rinsing with tap water

3. Final rinsing is accomplished with copious quantities of deionized

water

Organic glassware is cleaned according to the following procedure:

1. Rinsed with last solvent used

2. Rinsed with reagent grade acetone

3. Tap water rinsed

4. Detergent washed

5. Tap water rinsed

6. Nitric acid rinsed (25% v/v)

7. Deionized water rinsed

8. Rinsed with reagent grade acetone

9. 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.
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7.8.1 Duplicates

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 Qualit~ Control in Water and Wastewater Laboratories, (March

1979), 600/5-79-019. All 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

levels. The chart presented in Figure 21 was developed for Total

Chromium determinations in the range of 0-0.5 mg/l. 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 ~an R value that was determined utilizing the data set was 0.006

(R : 0.006).

RECRA ENVlRONMEN:rAL, INC.
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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 RC is she upper control limit rounded off to an

operationally feasible number. Therefore, the RC : 0.020.

This Rc or critical R value is the maximum allowable difference between

replicate determinations on a single sample in the 0-0.5 mg/l con-

centration range. The R value is plotted every day analyses are pee-

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 (I0) 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 expressed 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 - Backlround
Known Value of SpiRe

x I001

RECRA ENVIRONMENTAL, INC.
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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.

If 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 problem 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

RECRA ENVlRONMENTAL~ INC.

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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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.

7.8.4 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:

% C of V : IOOS

RECRA ENVIRONMENTAL, INC,
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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 (~)

formulas:

Standard Deviation:

and standard deviation (S)

Mean:

n

(xi . ()2

are calculated according to the

where Xi is a result of one (I) 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 - I00 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.

-33-
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7.9 Performance and System Audits

By NEIC definition, an audit is a systematic check to determine ~ne

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 (i) 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) samplds

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’$ 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 (NYSD{C), DOH and EPA as an

RECRA ENVIRONMENTAL, INC.
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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 Recta,

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 sub:contractor 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 maintained in a permanent file.

8.0 SAMPLE TRACKING AND REPORTING

The sample tracking process begins once a sample or set of samples is

RECRA ENVIRONMENTAL, INC.

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

RECRA ENVIRONMENTAL, tNC.
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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. ""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:

i. Job #

2. Analysts Initials

3. Parameter Tested

4. Date Analysis Performed

5. Sample Data

6. RepliCate Data/Parameter

7. Spike Data/Parameter

8. Blank Data/Parameter

9. SRM (Standard Reference Material Date/Parameter)

RECRA ENVIRONN~fNTAL, INC.
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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 ~he

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 Laboratory 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 left

hand corner. If a client has a question concerning a particular report,

providing the job number allows us to locate the proper report in a

RECRA ENVIRONMENTAL,
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matter of minutes.

9.0 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 Recta

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.

All analytical/CLP project files are maintained by the Document Control

Clerk (DCC). All 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 fol 1 owing:

Finalized analytical and/or CLP report;

Chain-of-Custody records;

Analytical Services Request Form (ASRF);

Copies of associated cover letters and memoranda relative to the

specific project and/or job; and

Copies of any Change Orders or other specific instructions relayed

by the client concerning change of scope.

All analytical/CLP project

following information:

files are legibly identified with the

-39-
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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 locked at all

times. Keys are maintained in a locked key box for which only two (2)

keys exist. One (i) 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. All files will be removed only by the DCC

or an appropriate designate.

Should an employee require access to an analytical/CLP project file, the

following steps are required:

0

o

0

NOTE:

Complete a Document Request Form (see Figure i);

Indicate the client name, project number (if known) and job number

(if known);

Indicate requester’s name and approximate amount of time file will

be checked out; and

Give Document Request Form to DCC for file retrieval.

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.

RECRA ENVIRONMENTAL, INC.
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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 a~phabetically by client

name. Within the client file, specific projects and jobs are filed

chronologically by date.

o Responsible for assuring that project files are locked at all times.

o Responsible for signing out files to authorized individuals and

refiling them upon their return.

o Maintains a Document Control Log (Attachment 3) of all outstandi,ng

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.

i0.0    LABORATORY SAFETY

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:

RECRA ENVIRONMENTAL, INC.

I. Medical Surveillance Program - All 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. All employees are provided a pre-employment and post-

employment medical exam.

2. 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.

3. The laboratory is equipped with a professionally operated burglar

and fire alarm system.

4. Fire extinguishers are located throughout the laboratories and their

proper operation is monitored on a monthly basis.

5. Eyewashes and overhead safety showers are located in strategic areas

and monitored monthly for proper performance.

6. Respiratory protection is provided throughout the laboratory.

7. One (I) self contained breathing unit is available for emergency

rescue situations and its proper operation is monitored on a monthly

basis.

8. Two (2) first aid kits are provided at strategic locations and

supplies are monitored on a monthly basis.

9. Spill cleanup kits are available in the event of an emergency spill

in the laboratory. Contents are verified each month.

i0. 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.
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ii. Fume hood performance is monitored on a monthly basis and docu-

mented.

12. All incoming samples are screened for radioactivity upon receipt.

13. 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.

14. All laboratory waste is segregated and placed into special waste

containers in the laboratory. Every day these containers are

emptied into the appropriate waste drums for eventual disposal at an

approved treatment/disposal facility.

15. Safety glasses are mandatory in all laboratories.

16. Lab coats and disposable gloves are provided for all laboratory per:

sonnel.

17. Acids and solvents are to be transported only in safety containers

in the laboratory.

18. All compressed gas cylinders must be secured when in use and carts

must be used during transport.

The Recra Environmental Health and Safetz Manual should be consulted for

more detailed information (see Appendix V).

11.0 DESCRIPTION OF LABORATORY SPACE ALLOCATED TO CLP ANALYSIS

Ii .i 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.

-43-
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11.2

Ii .3

Ii .4

11.5

Organic 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.

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.

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.

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 LABORATORY 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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13.0    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 life.

Between visits, routine operator maintenance and cleaning is performed

according to manufacturer’s specifications.

Finni~an 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) ~reventive 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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Perkin-Elmer Atomic Absgrption Spectropbotometers

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 plan 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 analyst

or chemist according to manufacturer’s specifications.

14.0

14.1

QA/QC DATA REVIEW

Initial Review (anal~/st, supervisor)

As has been previously described, the initial review of sample and QA/QC

data is performed by the analysts and their immediate supervisor.

......

~

of sample and standard/library mass spectra for GC/MS data.

¯ -46 o
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This initial review process begins with the standards; their response

factors (either absorbance or area units), retention times (for GC,

GC/M$), curve llnearity, 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

This step of
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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 % 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 deter~ination 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.

-47-
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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.

14.3 Final QA/QC Review and Evaluation/Decision Process (Laborator~ Director,
Laboratory Operations Manager and/or the Corporate Qualit~ 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’$ 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.

RECRA ENVIRONMENTAL, INC.
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b.)

¢.)

If precision, accuracy and SRM (if available) are within control

limits but one (i) or all of these parameters exceed the warning

limits, 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:

o calculation errors

o transcription errors

o sample matrix (i.e., high suspended solids in water sample;

oily sediment, etc.)                                    ,

o sample homogenity

o level of contaminant measured (validity of the precision

measurement is a factor of concentration)

o analyst error (warning/control limits exceeded for one (i)

analyst more frequently than another)

o appropriateness of method(s) based upon sample type

(wastewater as opposed to drinking water)

If precision, accuracy and/or SRM (if available) are out of control,

one CI) of the following approaches to the problem will be used:

RECRA ENVIRONMENTAL, INC.
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2.)

3.)

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 only

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

likely in the form of sample heterogenity. If sample appears

homogeneous, re-analyze; if data is still out of control, issue

data report with qualifications. If, on the other hand, data

are in control, analyst error is suspected and all data in this

sample set must be re-analyzed.

RECRA ENVIRONMENTAL, INC.
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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.

If 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 6f

possible sample matrix effects on this data.

14.4 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

limits 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-
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c,)

d.)

e.)

f.)

g.)

14.5

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 is 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 is 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. D.J. Travi$, is responsible for approving the appropriate corrective

action. -

Quality Assurance Reports

Quality assurance reports are a mechanism whereby management receives

periodic information on the performance of the laboratory and subsequent

data quality.

RECR& ENVIRONMENTAL, INC.
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The internal program consists of laboratory 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;

o results of the performance and systems audits; and

o report of significant QA problems and recommended/implemented

solutions.

IBm
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~A-600/4-79-020 ~svls@d Earth ~9~)
RECOmmEnDATION FOR SA!~PL/~ ~ PRESERVATIO~

OF SA~fPLES ACCORD~ TO ~4EASUR~~~

Vo~
l~eq. Holcl~
(mJ) .Confiner~ Preserv~ve~.~ Time~

Color

Coaduc~nce

~) P,G Cool 4"C                   48 Hrs.

100 P,G Cool 4"C 28 Days

100 P.G 14~Os to pH < 2 ~

Odor

pH

R~sidue

No~-
lrtlter~l~

T~

2~ ~

D~fv~

~ To~

200    O on/y Coo/, 4"C 24 Hrs.

2~ P,O ~one P.~q. Analyze
Immediately

Days

100 P,O ~ 4"C 7 Days

100 P,G ~, 4"~ 7 Days

P,O Cool. 4"C 48 Hrs.

1000 P,G Nea~ ~ Anal~e
Immediately

100 P.G C0a/. 4"C 4S l’la.

KNOs to pH < 2

~0 lqltm’ m sire 6Mm.m

100 P,O H~IO~ to pH < 2



_ VoL

Container~

Chromium’4 200 P,G

Di.~Ived 100 P,G

To’,.’ I00 P,O

Fluoride ~0 P,G

Ammoais 400

100

Niu’ate’ 100

Niu’ite ~0 P,O

Hold~n$
Time~

24

28 Day~

28 Days

14 Days

14 Da~.’s

2! Days,

28 Da.~
Analyze
Immediately

14 Days’

28 Days

28 Days

28

28 Days

48

R|CRA ENVIRONMENTAL, INC.



Probe

W’mk/zr

Phmphortu
0~

D~lv~

Hyd~l~le

T~
Di~lv~

Sulfa~

Presets, at/reH’

boccie and cop None Req.

bootie and cop Fix on
and store
in dark

P,O lrdta¯ oa sit~

P.O

P only

P.O

H~). to pH<2

P,O Cool.
add ~ mi zinc
acetate plus NaOH
topH
~otw Req.

G oaly

P,O

Ooeiy

Cool.
H~qO. to pH < 2

"HsSO, to

HtSO, to pH <2

Holdin$
Times

A~al~e
Immediately

8 Houri

48 Hrs.

Days

28 Days

24

28 Days

28 Days

7 Days

Analyze
Immed~r~ly

28 Days

28 Da~s

2~ Da~l

fl|CRA ~NVIRONMENTAL, IN(:.



Measuren nt

Vol.
Reg.

Comainer -

MBA5 250 P,O ~ooL 4"C

Holding
Times

48 Hrs.

More specific instructions for preservation and sam.p.lin| are foun.d with .e~:. h procedure as
detailed in thLs manual A |enea’al dis~=ssion on samp_~a_~_w~_ t~ sad mdustna~ wastewater may
be found in ASTM. Part 3 l, p. 72-82 (1976) Method D-3370.                      .

Plastic (’P) or Glass (G). For metals, polyethylene with ¯ polYl~ropylea¢ cap (no liner) is
pre£erred.

Sample preservation should be performed immediately upon sample collection. For
composite samples each aliquot should be preserved at th~ time of collection. \rhea use,of
an automated sampler makes it impossible to preserve each ¯liquor. then samples may u~
preserved by maintaininf at 4"C until �ompositin| and sample splits/n| is completed.

4. \\’hen any sample is to be shipl~.’d by common carrier or sent throuzh the United States
Mails. it must comply with the Department of Transportation l-lazardous Materials
Kelulations (49 CFK Part 172). The person offerins such material for u’ansponauon is
responsible for ensurins such compliance. For the preservation requirements of Table ~.
the Office of Hazardous Materials. Materials Transportation Bureau. Department of
Transpor,ation has determined that the Hazardous Materials Keg.clarions do not apply to

0 04% by weiaht or less (pl-I about 1.96 or ~eater); N itrie ¯on ~ ~,~,} m water ~osue,v-, o,
.~,,..,, ;,~,i~, ,.,i 0 1~,% by weiaht or less (pl-I about !.62 or ~’.tter); Sulfuric acid (HsSO ,.)
~’-"’~.’~,’:~ ,’-,,’~,’,’~-n’s-~t’con~ntra’tions of 0.SS.~ by wei|ht or less (pH about 1.15 or ~r~er~:

less (pVl about 12...q0 or

5. Samples should be analysml u soon as possible after collection. The times if_sled.are ~.h~e
maximum cim~ that ~amples may be held before analysis and still considere~
Samples may I~ h~ld for Ion|re’ periods only if the permittee, or monitorin~ laboratory.
has clam on file to sl~w .that the specific types of sample under study are stable for the
lon~ time. and has recm,’ed ¯ variance from the Ke|ion¯i Administrator. Some samples
may not be suable for the maximum time period |iven in the table, k permittee, or
monitorins laboratory, is oblifated to hold the sample for ¯ shorter time if knowledse
exists to show this is n .ec~sary to maintain sample stability.

6. Should only be used in the presen~ of residual chlorine.



Maximum holdint time is 24 hours wh,.en sulfide is present. Optionally, all samples may
be tested with lead acetate paper before tee pH adjustment in ord~ to determine if sulfide
is pre~enc. If.,~iTide [s present, it can be removed by the ad~tion of cadmium nitrite
powder until a ne~dve spot test ~s ob~ined. The samp~ is fHter~ and then NaO~ is
added to pH 12.

Samples_ should be filtered immediately on-site before addin~ preservative for dissolved
metals.

For samples from non-chlorinated drinkin& water supplies cont. H~SO~ should be added
to lower sample pH to less than 2. The sample should be anal~ed before 14 days.

R|CRA ENVIRONMENTAL. INC.



COMMON ~NALYTICAL METHODOLOCIES EMPLOYED ON AQUEOUS SAMPLES

RECRA ENVIROBMENTAL LABORATORIES

WATER qUALITY GROUP

PARAMETER/COMPOUND CLASS
REFERENCE
METHOD # REFERENCE

Acidity 305.1
Alkalinity 310.I
Color 110.2
Specific Conductance 120.1

Toter Hardness 130.2
Odor l&O.l
pB 150.1

I
I
I
I

I
I
I

METHOD

100
101
102
103

105
106

107
I08

109
110
Ill

116

lie

120
121
122
123

126
127

129

Total Residue (103"C) 160.3
Filterable Residue (1800C) 160.1
~o~-Filterable Residue

~03"C) 160.2
Volatile Residue (5500C) 160.4
Settleable Solids 160.5
Turbidity 180.1
Ghloride 325.3
Total Cyanide 335.2
~enable Cyanide 335.1
Fluoride
A-,-onia 350.3
Total Kjeldahl Nitrosen 351.4
Nitrate 352.1
Nitrite 354.1
Total Phosphorous 365.2
Orsanic Phosphorous 365.2
Sulfate - 375.4
Sulfite 377.1
Sulfide 376.1
Biochemical OxYs~n
De,and (Carbonscous) 405.1

Chemical Oxysen ~ 410.1, .2
Oil and Grease 413.1
Tote10rsanic Carbon -

Direct 415.1
Total Orsani¢ Carbon -

Difference ~ ~15.1
¯otal Recoverable Ph~nolics 420.1

~c
ene ~lue Active

425.1

RECRA ENVIRONMENTAL, INC.

Or .3

1
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

1
I

130
131

132

AT

COMMENTS
DEVIATIONS

Endpoint pH &.5

S~les adjusted
to 25"C

Cmabinatiou
reference
electrode
e~ployed

No distillation
No distillation

Nitrification
inhibitor added

Depends on level

Acidified and
pursed



Oot:orm£ned by ~Lam~

chac Erte~yer fl~ are ~ in place of Griffin be~ers. If soluble

ENVIRONMENTAL. INC.



TABLE 2

COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON A~UEOUS SAMPLES AT

~ECRA ENVIRONMEI~rAL LA30~ATOR~ES

CLASS METHOD # ~EFEE~NCE METHOD # CeremENTS AND/OR DEVIATIOn,

Pur&eable Halocarbons
Purgeable Aromatics

Acrolein a &crylontrile
Phenol¯
Phthalates
Pesticide¯ and PCS’s
Polynuclear Aromatic
Hydrocarbons

Chlorinated Hydrocarbons
Halogenated Organic
Scan -

Halogenated Organic
Scan -

Volatile Halogenated
OrEanic Scan

Vo1atile OrEanic Scan -

OrEanic Scan - FID

Herbicide¯ - GC
Herbicides - LC
Trihaloaethanes

601 2 300
602 2 301

603 2 302
604 2 303
606 2 304
608 2 305

610 2 306
612 2 307

- See Method 308

- See Method 309

- See Method 310

- See Method 311
- See Method 312

- 3-See-Method 313 "
- See Me~hod 314

501.1 - 315

Coulaon~¯ detector employe~
Flame ionization detec~o~
employed

¯ 7-detector e~loyed    w

Electron capture detect~
eaployed

Coul¯on’l detector e~plc~e~

Coul¯ont¯ detector emplcme(
Flau ionization detectc
ee~loyed                 ~

Fla~e ionization detector
employed

Coul¯on’¯ detector empire

*Unless ¯pacifically requested, all analyses are performed utilizing single chromatographic
column techniques.                                                                                       ~

iq|CNA ENVIRONMENTAL. INC.
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C(X’~MON ~dq.~k’~XC&L M~TI:~ODOLOGIES EMPLOYED ON SOLID

R~CB.~ ENVIROIq(ENTkL IJ~BORATORIES

P~R.~TER/C(:~POUND CLASS

AJmonia

To~al Phosphorus

Sulfide

Oil and Grease
Total Orsanic Carbon -
Direct

Total Recoverable
Phenolics

Leachin$ Procedure prior
co method S-125 & S-129

WATER ( UkLITY GROUP

P~I~HNCE P~CRA
M~THOD # HFER~NCE ~TEOD #

90A0 & S-106
~-3.1.2 5 S-107

SCN-1 to SCN-3 5 S-II&
32&;.350.3 6, 1 S-117

351.6 ’ 1 S-118

- See Me~h~ S-119
365.2 1 S-121

376.1 See Me~h~ S-125

&10.1, 2, 3 1 S-127

#739 6 S-128

&15.1 1 S-129

SPE-I ~o SPH-3 5 S-131

- See Me~h~ S-132"

COMMENTS AND/OR
DEVIATIONS

0.5 ~rams of
sample used

1.0 sra~ of
staple used

Leachins (S-132)
Procedure used

1.0 zr~ o~
s~ple used

Leaching ~S-132)
Procedure used

R|CRA ENVIRONMENTAL, INC.



TABLE 3

~T~LS CROUP

kl um~num 202.1 1 S-200
Ant imony 70/~ 1 & S-201
Arsenic 7060 & S-202
Bariu~ 7080 ~ S-203
Beryl Zium 210.1 I S-20~
Boron - See Method S-205
C ada~um 7130 & S- 206
Calcine 21~. 1 I S-207
T-Chroa~.a 7190 ~ S-208
Chroa~ (+6) 7191 ~ S-209
Cobal~ 219.1 1 S-210
Copper 220.1 1 S-211
I ton 236.1 1 S-212
Lead 7~21 ~ S-213
Ha~nes ~ua 2~2.1 1 S-21~
Manganese 2&3.1 1 S-215
Hercury 2~5. ~ 1 S-216
Molybden~ 246.1 1 S-217
Nickel 7521 ~ S-218
Poca~si~ 2~8.1 1 S-219
Selenium 77&0 & S-220
S ~iver 7760 & S-221
S~ 273.1 l S-222
S ~ro~ium - See Me~h~ S-223
Thal i ium 279.2 I - S-22~
T in 282.1 I 5-225
T ~ Cani~ 283.1 1 S-226
Vaned ~ua 286. l 1 S-227
Z~uc 289.1 1 S-228
Zirconi~ - See He~h~ S-229
D ~ges ~ion 3050 4 S-200D

COMMENTS ~I)/OR DEVIATIONSA

Digestion 3060 e~loyed

k Digestion #3050 froa reference & is eaployed for all aetale ezcept ~.ere
indicated otherwise. Solid saaples are not dried at 60"C buc rather d~sested as
received.

R|CSA |NVIRONMEN,TAL, INC,



COMMON ANALYTICAL METHODOLOGIES EMPLOYED ON SOLID SAMPLES AT

RECRA ENVIRONMENTAL LABORATORIES

CHROMATOGRAPHY GROUP

PARAMETER/COMPOUND CLASS

Purgeable Halocarbon~
Non-Halogena~ed Volatile
Organics

Non-Halogena~ed Aronm~ics

Acrolein & Acrylon~rile
Phenols
Ph~hala~ee
Pesticides and PCB’s
Polynuclear Aromatic
Hydrocarbons

Chlorinated Hydrocarbons
Halogenated Orsanic

Scan - ECD
Halogenated Orsanic
Scan o Coulson’e

Volatile Halogenated
Organic Scan

Volatile Organic Scan o
FID

Organic Scan - FID

Herbicides - GC
Nonhalosenated Volatile
Organics

Sediment Extraction -
01in Project

REFERENCE RECRA
METHOD# REFERENCE METHOD# COMMENTS AND/OR DEVIATION~

8010 4 S-300 Coulson’s detector employed

8015 4 S-314 Coulson’s de~ec~or employ ~
8020 4 S-301 Flame ionization de~ec~or~

employed
8030 4 S-302 -
8040 4 S-303 -
80~0 4 S-304 -
8080 4 S-305 - ~

8100 4 S-306 ~-d~ec~or employed     ~
8120 4 S-30~ -

Elec~ron capture de~ec~o~
- See Me~h~ S-308 employed ~

- See MeEh~ S-309 Coulson’s de~ec~or employ~

- See Me~h~ S-310 Coulson’s de~ec~or employ~
Fla~e ~oniza~on de~ec~or

- See Me~h~ S-31~ e~ployed
- See Me~h~ S-312 Fl~e ionization denecUor~,

employed
8150 4 S-313 - ~

8015 4 S-3~4 -

- See Me~h~ S-3~5 Extraction procedure only

*Unless specifically requested, all analysis are perforaed u~ilizin$ sin$1e chro~atosraphi~m
colum~ techniques.                                                                                    .,

RECRA ENVIRONMENTAl., INC.
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PCOO’s & PCDF’s

¢olmztr~s

eupLoyed

R|CRA ENVIRONMENTAL. INC.



I/TST4.1

TABLE 4

RECRA ENVIRONMENTAL, INC.

LABORATORY EQUIPMENT LIST

ITEM/DESCRIPTION

Gas Chromatograph/Mass Spectrometer (GC/MS)

o Super INCOS data system 5.6
o Computer controlled gas chromatograph
o Heated electron ionization source (SP)
o Capillary/packed column injector
o Archival data storage
o Subambient GC oven temperature control
o Nine track magnetic tape drive
o High speed printer
o NBS/EPA Mass Spectral Library (42,000 compounds)

Gas Chromatograph/Mass Spectrometer (GC/MS)

MANUFACTURER/MODEL NUMBER

Fi~nigan ~odel 5100 SP
(3 Units~
(Assigned to CLP)

Finnigan Model 3200

o Super INCOS data system
o Electron ionization source
o Capillary/packed column injector
o Purge and trap sampler
o Archival data storage
o Nine track magnetic tape storage
o High speed printer
o NBS/EPA Mass Spectral Library (42,000 compounds)

Gas Chromatograph/Mass Spectrometer (GC/MS)

o Super INCOS data system
o Computer controlled gas chromatograph
o Heated electron ionization source
o Capillary/packed column injector
o Archival data storage
o Subambient GC oven temperature control
o Purge and trap sampler (2 units)
o Nine track magnetic tape drive
o High speed printer
o NIH/EPA Mass Spectral Library (42,000 compounds)

Finnigan Mod61
INCOS 50
(3 Units)
(Assigned to CLP)



TABLE 4
(continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Gas Chromatograph/Mass Spectrometer (GC/MS) Hewlett Packard Model 5993B
(Assigned to CLP)

o Computerized data systems
o Computer controlled gas chromatograph
o Electron ionization source
o Capillary/packed column injector
o Purge and trap sampler
o Archival data storage
o Subambient GC oven temperature control
o Nine track magnetic tape drive
o High speed printer
o NIH/EPA MSDC Mass Spectral Library (31,000 compounds)

Gas Chromatograph/Mass Spectrometer (GC/MS) Hewlett Packard Model 5993C
(Assigned to CLP)

o Computerized data system
o Computer controlled gas chromatograph
o Electron ionization source
o Capillary/packed column injector
o Subambient GC oven temperature control
o Purge and trap sampler
o Archival data storage (nine track tape)
o NIH/EPA MSDC Mass Spectral Library (31,000 compounds)

High Performance Liquid Chromatograph (HPLC)

o HPLC with ultraviolet detector at 254
and 280 nonometers

o Gradient programing
o Micro processor data system

Waters Model 0 440/6000A

Gas Chromatograph-(GC)

o Capillary/packed column injector
o Automatic liquid sampler
o Electron capture (ECD) detector
o Flame ionization (FID) detector

computer integration of peaks

Hewlett Packard Model 5840A

RECTA ENVIRONMENTAL, INC.



I/TST4.3

ITEM/DESCRIPTION

TABLE 4
(continued)

MANUFACTURER/MODEL NUMBER

Gas Chromatograph (GC)

o Capillary/packed column injector
o Dual column capabilities
o Dual column automatic liquid sampler
o Electron capture (ECD) detector
o Flame ionization (FID) detector
o Computer integration of peaks
o Basic programing capability

Gas Chromatograph (GC)

o Capillary/packed column injector
o Dual column capabilities
o Dual column automatic liquid sampler
o Electron capture (ECD) detector
o Flame ionization (FID) detector
o Computer integration of peaks
o Basic programing capability

Hewlett Packard Model 5880~I
(Assigned to CLP)

Hewlett Packard Model 5880~2
(Assigned to CLP)

Gas Chromatograph (GC)

o Capillary/packed column injector
o Dual column capabilities
o Dual column automatic liquid sampler
o Electron capture (ECD) detector
o Flame ionization (FID) detector
o Computer integration of peaks
o Basic programing capability

Gas Chromatograph (GC)

o Packed column injector
o Electron capture detector
o Automatic integration of peaks
o Automatic liquid sampler

Gas Chromatograph (GC)

Packed column injector
Automatic liquid samples
Dual electron capture detectors
Automatic integration of peaks

ENYIItONlli~NTAL~ ING.

Hewlett Packard Model 5880

Hewlett Packard Model 5890

Hewlet Packard Model 5890
(Assigned to CLP)



I/TST4.4

TABLE 4
(continued)

ITEM/DESCRIPTION

Chromatography Data Management System

o Automatic integration of peaks
o Autoquantitation
o Interfaces with Finnegan Formsmaster

software
o Production of diskette deliverables and

EPA format bard copy

Gas Chromatograph (GC)

o Packed column injector
o Electron capture detector
o Automatic integration of peaks
o Volatile beadspace autosampler

MANUFACTURER/MODEL NUMBER

Perkin Elmer/Nelson Turbo-
chrome (Assigned to CLP)

Hewlett Packard Model 5790

Gas Chromatograph (GC)

o Packed column injector
o Electron capture detector
o Automatic integration of peaks

Hewlett Packard Model 5790

Gas Chromatograph (GC)

o Packed column injector
o Hall’s detector
o Photoionization (PID) detector
o Flame ionization (FID) detector
o Automatic purge and :rap sampler
o 10 Units ALS autosampler

Perkin-Elmer Model 2000

Gas Chromatograph (GC)

o Packed column injector
o Electron capture detector (ECD)
o Flame ionization detector (FID)
o Automatic liquid sampler

Perkin-Elmer Model 2000



IITST4,5

TABLE 4
(continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Gas Chromatograph (GC)

o Packed column injector
o Electron capture detector (ECD)
o Flame ionization detector (FID)
o Nitrogen-phosphorous detector (NPD)
o Computer integration of peaks
o Data console
o Basic programing capability
o Automatic purge and trap sampler

Perkin-Elmer Model Sigma I

Gas Chromatograph (GC)

o Packed column injector
o Coulson’s electrolytic conductivity detector
o Computer integration of peaks
o Automatic purge and trap sampler

Perkin-Elmer Model Sigma 3

Gas Chromatograph (GC)

o Packed column injector
o Thermal conductivity detector (TCD)

Gow-Mac Model 550

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)
o Automatic sampler for graphite furnace (2)
o Automatic sampler for flame analyses
o Deuterium and tungsten background correction
o Electrodeless discharge lamps (EDL) power supply
o Printer
o Gas control box

Perkin-Elmer ModeI-HGA-500
Perkin-Elmer Model-AS-40
Perkin-Elmer Model-AS-50

Atomic Absorption Spectrophotometer (AA)

o Deuterium background correction
o Graphite furnace
o Flame analysis capability
o Data handling systems
o Gas control box

Perkin-Elmer Model 603



I/TST4.6

TABLE 4
(continue~)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Inductively Coupled Argon Plasma Spectrometer (ICP) Perkin-Elmer Plasma 40

o Czerny-Turner monocbromator
(160-800 nm with two gratings)

o Grating selections controlled by
microprocessor

o Automatic background correction
o RF generator - 40 MHZ and nominal operating

power at 1,000 watts
o Automatic sample introduction (AS-51)
o IEEE-488 computer interface
o Epson Equity Ill and Computer

40 megabyte nard disk drive and 1.2 Mbyte
floppy disk drive and other accessors

Word Processin~ System

o 2 disk drives
o Letter quality printer

Muffle Furnace (2 Units)

Soxblet Heatin~ Banks (8 Units)

Centrifuge

Laboratory" Ovens

CPT Model 8525

Tbermodyne Model 1500
Lindberg Model 51894

Precision

Damon Model HNS
Clay Adams Oynac II

Blue M Model IOOA
American Model DX-58
American Model H9620
GCA - Model 16EG
American Model N8620
Blue M Model SW17TA
Blue M Model SWI7TA
Blue M Model OV8A
Blue M Model OVI2A
GCA
Boekel



IITST4.7

TABLE 4
(continued)

ITEM/DESCR!PTION

U.V. Visible Spectropbotometer

o Dual cell for blank correction
o Capable of automatic scan
o Recorder and/or digital readout

MANUFACTURER/MODEL NUMBER

Perkin-Elmer Model 200

UV-Visible Spectropbotometer

o Dual beam for blank correction
o Micro processor memory
o Printer and digital readout

Milton Roy Speckrontix 1201

Spectropbotometer

Infrared Spectropbotometer

Carbon Analyzer

o Capable of determining total, inorganic
or organic carbon on aqueous matrices

Sonic Homogenizer (Polytron)

Oxygen Meter

Conductivity Bri~e

Specific Ion/pH Meters

o Specific ion electrodes include
chloride, fluoride, ammonia and cyanide

Specific Ion/pH Meters

o Digital Readout
o Microprocessor controlled

Bausch and Lomb Model 20

Perkin-Elmer Model 567

Beckman Model 915A

Brinkman Model PT 10/35

Yellow Springs Model 57

Yellow Springs Model 31

Orion Model 701

Orion Model 901
Fisher Model 630

Accumet 925



1/TST4.8

TABLE 4
(continued)

ITEM/DESCRIPTION

Fume Removal Hoods

o Total or nine fume hoods
o Several nave make-up air

Computer System

o 128K of random access memory
o 2 disk drives
o Plotter
o Dot matrix printer

Aqua Tester

Water Baths

Kjeldahl Digestion Units

MANUFACTURER/MODEL NUMBER

(4) Labconco Model 5900

(2) Hemco
(3) kewanee

Apple Model 2e

Hellige Model 611A

Blue M Model MWII30A
Polytherm Model PY6
Tecam Model lIB

Labconco

Bio-Oxidation Systems

o Includes bio-oxidation tanks
and reactor vessels

Bomb Calorimeter (2 Units)

Autoclave

Horizon

Parr Model 1341

Ashcroft

Water Systems Barnstead Model 4 (Still)
Penpure
Millipore Model Milli Q

vacuum Pumps Vac Torr Model 20
Gast Model 0211

.....

~Irist Action Shaker

Burrell Model 75
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TABLE 4
(continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL ~UMBER

Melting Point Apparatus Electrot~ermal

Refrigerator/Incubators

o 5’ x 15" walk-in cooler #i
o 12’ x 11’ walk-in cooler ~2
o Refrigerator-Flammable Storage

o General Storage
o Refrigerator
o Incubator
o Freezer
o Freezer
o Freezer

Refrigerator (6 Units)

(Assigned to CLP)

Labline Model - Frigid-Cab
(5 units)

Labline
GCA Model 815
Whirlpool
Admiral
Admiral

Pressure Filtration Apparatus

Manometric BOD Apparatus

Closed Cup Flash Point Tester

Open Cup Flash Point Tester

N.A.C.E. Corrosion Testin~ Apparatus

Rotary Evaporator

Millipore Model YT30
(2 units)

Hach

Pensky Martens (2 Units)
Fisher Model - Tag

Fisher Model - Tag

Brinkman

Hotplates Thermolyne Model 2200
Lindberg (3 Units)

Vortex Mixer American

Viscometer

ENVIRONMENTAL, IN(=.

Brookfield Model LVF
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TABLE 4
(continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Balance

o Toploading Balance
o Toploading Balance
o Toploading Balance
o Analytical Balance
o Analytical Balance
o Analytical Balance

TEP Extractor

o i0 Unit System

Sonic Disruptor

Laboratory Information Management System (LIMS)

o i Mb RAM
o 2 800 K floppy drive
o I Imagewriter printer
o i Plotter
o Misc, software

Sartorius Model 1103
Mettler Model PC440
Fisher Mo~el 7204
Mettler Model AEI60
Mettler Mo~el AE160
Mettler Mo~el H31AR

Manufactured to EPA
Specifications

Tekmar Model TM500
Heat Systems Model W375

(3 Units)

Apple (Maclntosn) S,E.

Prime 2755 Computer System

o i Mg RAM
o 496 Mg hard disk
o i Modem cabinet
o 2 Laser printers
o I Printax line printer
o Misc, software

IBM AT Personal Computer (512 K RAM)

o 30 Mb Hard disk and 1.2 Mb disk drive
o Genoa graphics card
o Amdek monitor
o FX 100 Epson printer

~
o Hayer modem

...... o Various software packages
o Froms/data master (Finnigan Matt Software)

#|CRA ENVIRONMENTAL.
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TABLE 4
(continued)

ITEM/DESCRIPTION MANUFACTURER/MODEL NUMBER

Apple lle (3 Units)

o 128K RAM
o 2 - 5½ floppy disk drive
o i -MXIO0 printer
o 1 - Hays Modem
o i - Apple monitor

PT200 - Prime Terminal

TEP Extractor

o i0 unit system

Sonic Disruptor

Laboratory Information Management
System (LIMS)

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



Table

SAMPLE CONTAINERS

BOTTLE
CODE

A

C

D

E

F

H

I

J

K

L

M

APPROX.
VOLUME

IN
LITERS

1

2

.5

.l

.04

.5

.l

1

l

.5

N/A

.l

DESCRIPTION

32 oz. Amber Glass

i/2 6ai. Plastic

16 oz. Poly Boston Rd. (plastic)

4 oz. Poly Modern Rd. (plastic)

(Z) 40 ml Vials w/Teflon Seal

[6 oz. Glass (01ire-Paragon)

4 oz. French Square Glass

32 oz. Wide Mouth GlaSS

32 oz. French Square 61ass

16 oz. Wide Mouth Amber Glass

Ots~osable S~erile Plasttc Bag

8 oz. Amt~r ~l~ss

Closure of vartous~stzes for
above bottles

$ottle orders and cooler chests are nomelly shipped
via Federal Express, or o~her overnight courier.

RICRA |NVIRONId~NTAL, INC.



Table

3. V~nyL Chloride 75001-~ I0 LO
~. Cbloroe~ 7S-~-3 10 LO
~. ~e~yLene ~hZoride 75009-2

10.

12. 1,

Lg. t,2-Oi~oro~rw~ 78-87-5

26. IIfoI
27. 2o~ -

30. ToLl
31. (:h.l,o~bem
32. |~syL kueu
33. $&m
3~. T’oP.uL %yLoum

RICRA INVIRQNMINTAL, INC.



Table

I08-95-2 10 330
111-~-~ l0 330
~5°57"8 10 330

106-~6-7 10

S 1. le~uotc Actd
52. b is (2 -CILI, o roer,.bOl, y) ~er.ha~

t08-~60!

62106~-7 10
67-72-t ~0

33O
33O

330

7805f01 10 33Q
88°75°5 10 330

1QS061-9 10 330
65-85,,4) 50

111-91-1 10

)3. 2,/,-DicbZorophe8ol
S/,. l, 2, ~,-Tricl~Loroipe~ese

:57. l[ezaclLLorob~r.ad~ese

7:2.

68. Ace~ph~ne

2,~*D~Lcrotol~,~u

R|CIqA |NVIRONIIENTAL INC.

120o83o2 lO 330
130-13-1 10 330
91-&0-3 10 330

106-~?-8 10 330
17-68-3 lO 330

51-50-7 Io 33O
tt-5706 tO 330
77-~7-~ tO 330
&E-M,-3 tO 330
95-95-~ SO I60G
91058-7 10 330
88076-6 50 1600

131-11-3 t0 330

83-33-9 tO        330
51-28-5 SO ~600

100-02-7 50



7~. O~mr..bTLpbcbaLaCe
75. ~-¢hlo~ep~eayl Pbe~yl e~tler
76. F~uortne
77. ~oN~oan~Z~e

606"20"2 I0 330
86066-2 lO 330

~
7005°’72°3 10 330 ~

86"73"7 10 330
100001"6 50 ~600 ~

78.
79.
80. ~-OroeophenyL
81. EexacJLLorobeue~
82.

83. Ptzen~r.h.reue
8h. Anr, Js.racene
85. Dt-~obu~ylpbLIsala~e
86.

87. P~eu
68. kW1 9e~y1PhmZa~e
89. 3,3’-Otcl~Lo~be~t~L~

91. bts(2-erdWUmWl)pM.halate

53h-52-1 50 ~600 ~ ....
86-30-6 tO 330

101-55-3 10 330 ’~
118-7~-t 10 330 ~,
87"86°5 SO 16~0

85"01"8 I0 330
120"12"7 10 330

~
86"7~’2 10 330 ~

2060~A-0 ~0 330

129o00-0 10
8.5-68-7 10
91-9a-I 20
56"55-3 10

117"81°7 l0

330
330            ~

330
330              ,,,

Pesticides

218°01°9 10 330 ~*~
117"8&°0 10 330
:205"99"2 10 330 ’~
207-68-~ tO 330 .....
50"32"8 10 330

1~3"3’)05 10 330 ~
53°70°3 tO 330

1~102~2 lO 330

100. mXpU-me
101.

31g*81-6 O. OS 8.0
31~-L~-7 O.OS 8.0 ,~

102. delta-~C
103.
104.
LOS.

R|CRA ENVIRONMENTAL, INC.

31~*86*8 0.0S 8.0
58-8~-9 0.05 8.0
76*~-8 0.0S 8.0

30g*00-2 O.OS 8.0
102~-57-3 0.05 8.0



959"9808 O. 05 8.0
60-57-1 O. i0 ;6.0
7205509 O. I0 ;.6.0
72-2008 O. 10 I6.0

33213-65-9 O. l0 ;.6.0

113. Eadoeui~aa S~l~ate

llS. F,a~Lcin

T2-S~,-8 O. 10 ;6.0
1031-07-8 O. 10 1.6.0

50°29-3 O. 10 1.6.0
S3&94°70-5 O, I0 16.0

116. ~e~J~zychlor
117. Alpha-chloe.dane
118. Gama-�~leradana
119. Touplze~e
120. MIOCZ~ol01~
1~1, ~o1~I

72-~3-5 O. 5 80.0
~301-71-9 0,5 80.0
5301-7~°2 O.S 80.0
8001-35-2 1.0 160.0

1267~ollo2 0.S 80.0
11106"2802 O.S 80.0

12~. AJCCLOR-1232
123. AJOCLC8-12~
12&. AIOCLC8-12~8
12~. ~dmCL08-115a
126. AJQCLOR-1260

111&1-1605 0.5 80.0
S3669-21-9 0.S 80.0
12672-29-6 0.S 80.0
110~7-69-1 1.0 160.0
11096-8~-5 1.0 160.0

b

ffedi~ Soil/Sed~oent Contract Required (~8~ti~atiog LL~L~8 (C]t~) Eor Volatile
TCL Coq~oundj are 100 ~ooe rJ~ i~div~dual Lov Soil/Sediment CBqL.

TCL ceqmmdo ere 13 ~ r~ indivtdual ~v Seil/Sedtae~ ~L.

acJLte~eble.

RECRA ENVIRONMENTAL, INC.



l’abl e 6

Coa[rac~ Requ~:e~

(~|/~)

T~ne vaLu~ of ’85 nay be reported even thou4lt tutr3meat de~ectioa L~m~ is
8rearer �~a requ£red decec~£o~ LeveL. The instrument or ~er.lzod 4ecect~o~
L~m~t mu~ be docum~r.ed as de|ribbed LA ~ current 111 4ocumnt.

au~ be ae~ u~ ~ procel~re Ls rise �~rm~ Z~I doc~meac. Th~ decec~o~
L~Lts (or m~ipLee 8~y be �ou~derab~y II~lJler ~ ou ~ m~Le



T~$~ ~V

2,3,7,8-TC~D

Tor.aL polychloriMted
dibeuo*p*dioziu and

d~beuofurans

Aqueous and NOu*Aqu~ou.s
TCl~O/T ~. 0 ppb
PgCOOtT 3.0 ppb
m~lT 3.0 ppb
~lT 7.0 ppb
~A~/T 7.0 ppb

R|C~qA |NVIRONMENTAL, INC.



Tabl e ~

7~08703
7~083-9

75-0003
75°09°2
75-350~
7503~03

156-60-5
67-66-3

t07-06-2
7~-55-6
56°23-5

79-36-5
78°87-5

1~1-02-6
79o01o6

79-~05
7t-~302

1~1001-5
110-75-8
75-~-2

t27-t8-~
t08-~-3
~08-~07

RECRA |NVIIIONMENTAL INC.
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108-95-2

95-57-8

106-66-7 ~

108-06- !
621-6~-7
67-72=t

78o59ot
88-7~-5

105-67o9
II1091-I

87-61-3

I0
l0
l0
l0
L0
l0
I0
l0
l0
10
10
10
10
10
l0
10
10
10

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330.

330

59-50-7
77-~7-~

91-58-7
131-11-3
201-II-8
83-3~-9
51o18-5

100-02o7
13101&-2

700S-72-~
86-73-7
62-75°9

86-3006
101-55-3
118-76-1

85-01-8
120o12-7
8a-7~-2

129o00o0

10
I0
10
10
10
l0

50
50
l0
l0
to
lo
lo
10
10
50
to
l0
10
~0
10
t0

10

330
330
330
330
330
330
330

1600

330
330
330
330
330
330
330

~600
330
330
33O

1600
~30

33O



Table 6

85-68-7
9 t- 9A- !
~6-55-3

117-81-7
218°01"9

205°99-2

193039-5
53-7003

20 660
10 330 ......
10 330
10 330
10 33O
10 330
10 330
10 330
~0 330 .......
~0 330
~0 330

beLao~ 31908807
31J-86-8
58-8909

1026-57-3
959-98-8
60-57-1
72-55-9
72-20-8

7205~8
~031-07-8

50-2803

720~3-5
57-7~-9

12676-11-2

111bl0160~

12672-29-6
11097- 69 - 1
11096°82-5

0.0~

0.0~
0.0~
0.0~
0.0!
O.OS
O. 05
O. 10
O. 10
O. 10
O. 10
O. 10
O. 10
O. 10
O. 10
0.$
0.5
1.0

1.0
~.0

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

[6.0
16.0
~6.~
16.0
16.0
16.0
16.0
~6.0

80.0
1~.0
~.0
~.0
80.0
80.0
80.0

160.~
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~er~od ~ u~e ¯

II|CMA |NVlMONM~NTAL, INC.
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Figure 1
Environmental Laboratory

STANDARD OPERATING PROCEDURES FLOW CHART
m



FIGURE 2

RECRA ENVIRONMENTAL, INC.
ORGANIZATIONAL STRUCTURE
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1.0 SAMPLE COLLECTION

i.I Soil Samples

Soil samples were collected continuously from Test Borings i 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:

o soap washed;

o tap water rinsed;

o nitric acid washed 25% v/v nitric acid/deionized water;

o rinsed with copious quantities of deionized water (at least four

rinsings); and

o air dried.

Between samples the split barrel sampling apparatus was cleaned as

follows:

0 soap and water wash;

o rinsed with a dllute (1:10,000) HCI solution;* and

o rinsed with potable water.

* Dilute hydrochloric acid was used rather than dilute nitric acid because

nitrate was one of the parameters to be measured on the soil samples.

C-I
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i.i Groundwater Samples

Groundwater samples were collected from Monitoring Wells i and 2 usinq a

PVC bailer as described in Appendix B. The bailer was cleaned prior to

use and between wells as follows:

o phosphate-free detergent wash;

o tap water rinses;

o dilute (1:10,000) HCl rinse,

o deionized water rinses; and

o air dried.

Groundwater samples were in~nediately 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 coIIectlon, placed in picnic coolers
o

with frozen "blue ice," and shipped overnight to the laboratory. The

samples were subsan~}led 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 sun~narized in Table C-i.

RECJlA ENVIRONMENTAL. IN~.
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3.0 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.

4.0 ANALYTICAL MIZTHODS

Standard USEPA analytical methods appropriate for the parameters and

sample matricies concerned were used throughout. The specific methods

used are identified in Table C-I.

C-3
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TABLE C-I

ANALYTICAL METHODS, SAMPLE PRESERVATION MEASURES,
AND MAXIMUM HOLDING TIMES

PARAMETER

Metals

Cadmium
Chromium

(Total)
Chromium

(Hexavalent)
Copper
Iron
Lead
Nickel
Selenium
Zinc

Inor~anics

Nitrate
Total Phosphorus
Sulfate

Miscellaneous

pH
Total Solids
EP Toxicity

SOIL SAMPLES
EPA METHOD NO.

7130
7190

3060/7191

7210
7380
7421
7521
7740
7950

Leachable 352.1
Leachable 365.2
Leachable 375.4

9040
160.2
1310

EPA
METHOD NO.

218.1

218.5

220.1

352.1
365.2
375.4

150.1

WATER SAMPLES

PRESERVATION

HNO3 to pH <2

Cool, 4°C

HNO3 to pH <2

Cool, 4°C
Filter, Cool, 4~C

Cool, 4~C

MAXIMUM
HOLDING TIME

6 Months

24 Hours

6 Months

48 Hours
48 Hours
28 Days

None Analyze
immediately
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5.0 ANALYTICAL REPORTS

All 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)

INC.
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5.2 Groundwater Samples

(see attached)



~NALYT[CAL RESULTS

Prepared For

Deknatel

Prepared By

Recta Environmental, Inc.
10 Hazelwood Drive, Suite 106

Amherst, New York 14150

METHODOLOGIES

The specific methodologies employed in obtaining the enclosed analytica]
results are indicated on the specific data table. The method numbers ore-
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" October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

U.S. Environmental Protection Agency "Test Methods for Evaluating Solid
Waste - Physical/Chemical Methods". Office of Solid Waste and Emergency
Response. july igB2, SW-B46, 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.

ItlCIIA IllVlIIOIIIIBITAL Illl~C.                                                                                                                                                                                                                                            It~
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SOIL MATRIX
METALS

PARAMETER
(Units of Measure :

ug/~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
OATE

2/5/88
2/5/88
2/17/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88

SAMPLE
MW-I/
0-2’

0.76
17

<0.09
97
8,710
130
12

<0.6
130

IDENTIFICATION
MW-I/
4-6’

<0.6
ii

<0.09
9.6
7,840
15
15

<0.6
20

MW-I/
10-12’

<0.5
7.0

<0.09
7.0
4,350

<5
12

<0.5
30

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~g/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

215/88
2/5/88
2/17/88
2/5/88
215/88
2/5/88
2/5/88
2/5/88
2/5/88

SAMPLE IDENTIFICATION
MW-I/ MW-I/

14-16’ 20-22’

<0.6 <0.6
5.5 6.9

<0.09 <0.09
7.4 5.9
5,960 3,890
6.2 <6
i0 17

<0.6 <0.6
ii ii

MW-I/
24-26’

<0.5
6.5

<0.09
9.6
6,360

<5
8.0

<0.5
29

l.O. #88-128

RECRA ENVIRONMENTAL IN(::.
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SOIL MATRIX
METALS

PARAMETER
(Units of Measure =

ug/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/5/88
2/5/88
2/17/88
2/5/88
2/5/88
2/5/88
2/5188
2/5/88
215188

SAMPLE
MW-I/

30-32’

<0.5
6.2

<0.09
9.1
7,180
5.9
7.9

<0.5
34

IDENTIFICATION
MW-I/

34-36’

<0.5
4.8

<0.09
6.9
6,380

<5
6.9

<0.5
14

<0.6
8.6

<0.09
6.8
7,410

<6
8.1

<0.6
30

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~9/9 dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

215/88
215/88
2117188

MW-I/
44-46’

<0.5
9.2

<0.09

SAMPLE IDENTIFICATION
MW-I/    MW-I/

50-52’             54-56’

<0.6
8.2

<O.Og
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

2/5/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88

8.6
7,440

<5
5.8

<0.5
26

7.9
6,320

<6
12

<0.6
34

<0.5
5.4

<0.09
3.8
5,530

<5
5.0

<0.5
8.4

~ 1.0. #88-128                                                                   m~

RECRA ENVIRONMF.NTAL, INC.
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SOIL MATRIX
METALS

PARAMETER
(Units of Measure =

~g/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

2/5/88
2/5/88
2/17/88

MW-I/
60-62’

<0.5
7.8
0.32

SAMPLE rDENTrFrCATION
MW-I/    MW-I/

64-66’             70-72’

<0.6
9.2
0.44

Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

2/5/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88

5.9
8,000

<5
5.8

<0.5
22

4.5
4,960

<6
<5
<0.6
16

<0.6
5.4
0.28
3.3
3,460

<6
7.1

<0.6
8.5

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

pg/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Tota] Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

215188
215188
2117188
215188
215188
215188
215188
2/5/88
2/5/88

SAMPLE
TB-2/
0-2’

TB-2/
4-6’

IDENTIFICATION
TB-2/

I0-12’

1.4
260

120
12,700
48O
21

<0.6
360

<0.6
3,580
29
14
18,900
71
11

<0.6
35

<0.6
340
2.0
5.4
5,560
5.1
6.1

<0.6
21

I.D. #88-128

RECRA ENVIRONMENTAl., INC,
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SOIL MATRIX
METALS

PARAMETER
(Units of Measure :

~9/~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

2/5/88
2/5/88
2/17/88

TB-2/
14-16’

<0.6
210
2.3

SAMPLE IDENTIFICATION
TB-2/     TB-2/

20-22’             24-26’

<0.6
410
2.4

Total Copper
Total Iron
Total Lead
Total ~ickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

2/5/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88

5.9
4,080

<6
i0

<0.6
17

7.6
6,810

<6
9.4

<0.6
22

<0.5
380
0.53
5.9
5,360
6.0

<4
<0.5
17

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~/~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/5/88
2/5/88
2/17/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88
2/5/88

SAMPLE IDENTIFICATION
TB-2/

30-32’

<0.5
2OO
4.7
10
8,110
6.6

<4
<0.5
21

TB-2/
34-36’

<0.6
130
6.2
18
8,650

<6
II

<0.6
17

TB-2/
40-42’

<0.5
i00
6.8
8.8
10,700

<5
8.8

<0.5
29

~ l.O. #88-128                                                                 D

RECRA ENVIRONMENTAL, INC.



1/7913.6

SOIL MATRIX
METALS

PARAMETER
(Units of Measure :

~g/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

2/5/88
2/5/88
2/17/88

TB-2/
44-46’

<0.5
i00
3.0

SAMPLE IDENTIFICATION
TB-2/    TB-2/

50-52’             54-56’

<0.6
51
1.7

7210
7380
7420
7520
7740
7950

2/5/88
2/5/88
2/5/88
2/5/88

12
10,800

<5
8.9

9
54O

2/5/88
2/5/88

<0.5
24

5,
<6

4.0
<0.6
17

<0.5
18
0.32
4.3
4,410

<5
4.8

<0.5
12

SOIL MATRIX
METALS

PARAMETER
(Units of Measure :

~/~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/5188
2/5188
2/17188
2/5188
2/5/88
2/5/88
2/5188
215188
2/5/88

TB-2/
60-62’

SAMPLE IDENTIFICATION
TB-2/    TB-2/

64-66’             70-72’

<0.6
28
0.19
6.3
4,940

<6
<5
<0.6
11

<0.6
27
0.19
7.1
5,210

<6
4.1

<0.6
18

<0.6
13
0.17
6.7
3,580

<6
<6
<0.6
17

I.D. #88-128

RECRA ENVIRONMENTAL. IN(:.



1/7913.7

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~91~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

ANALYSIS
OATE

Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7130
7190
7195

2/9/88
2/10/88
2/25/88

7210
7380
7420
7520
7740
7950

2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

MW-2/
0-2’

SAMPLE IDENTIFICATION
MW-2/ MW-2/
4-6’ i0-12’

1.0
790
11
120
13,400
590
15

<0.6
150

<0.5
20O
0.46
8.3
8,420
4.0
i0

<0.5
18

<0.5
86
0.095
5.5
4,470

<4
I0

<0.5
13

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~9/9 dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

2/9/88
2/10/88
2/25188

MW-2/
14-16’

<0.5
71
0.14

SAMPLE IDENTIFICATION
MW-2/    MW-2/

20-22’             24-26’

<0.5
36
0.31

Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

14
7,510

<4
13

<0.5
3O

21
7,610

<4
ii

<0.5
19

<0.5
30
0.22
17
5,110

<4
8.0

<0.5
14

I.D. #88-128

RECRA ENVIRONMENTAL INC.



1/7913.B

SOIL MATRIX
METALS

PARAMETER
(Units of Measure :

~9/~ dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/9/88
2/10/88
2/25/88
2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

SAMPLE
MW-2/

30-32’

<0.5
21
0.15
7.9
6,560

<4
8.8

<0.5
18

IDENTIFICATION
MW-2/

34-36’

<0.5
28
0.i0
Ii
7,910

<4
7.9

<0.5
2O

MW-2/
40-42’

<0.5
21
0.17
i0
9,000

<4
14

<0.5
18

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~9/~ dry)

Total Cadmium
Total Chromium
Hexava]ent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/9/88
2/10/88
2/25/88
2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

MW-2/
44-46’

SAMPLE IDENTIFICATION
MW-2/    MW-2/

50-52’             54-56’

<0.5
17
0.I0
12
12,200

<4
ii

<0.5
34

<0.5
6.5

<0.09
4.0
4,940

<4
<4
<0.5

9.4

<0.6
12
0.12
5.1
5,850

<4
7.0

<0.6
ii

I.D. #88-128

R|CIIIA |NVlRONM|NT.~L, INC.



1/7913.9

SOIL MATRIX
METAL S

PARAMETER
(Units of Measure =

~9/9 dry)

Total Cadmium
Total Chromium
Hexavalent Chromium~
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
OATE

219188
2/10/88
2125188
2/9/88
2110188
219188
219188
2/8/88
2/10/88

MW-2/
60-62’

SAMPLE IDENTIFICATION
MW-2/ MW-2/

64-66’ 70-72’

<0.6
7.8

<0.09
4.5
5,220

<4
6.9

<0.6
9.4

<0.6
5.6

<0. O9
3.6
4,440

<4
7.7

<0.6
18

<0.5
7.3
0.17
4.2
3,930

<4
6.8

<0.6
7.6

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~g/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740

"7950

ANALYSIS
DATE

219/88
2110188
2125/88
219188
2110188
219188
219188
2/8/88
2/10/88

TB-I/
0-2’

SAMPLE IDENTIFICATION
TB-I/ TB-I/
4-6’ 10-12’

<0.6
900
8.2
12
6,140
380
5.1

<0.6
32

<0.5
1,220
16
7.2
6,600
110

<4
<0.5
8.9

<0.5
1,760
19
8.8
12,600
11
14

<0.5
19

~ l.O. #88-128

ENVIRONMENTAl., INC.



1/7913.10

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

uglg dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
OATE

2/9/88
2/10/88
2/25/88

TB-I/
14-16’

SAMPLE IDENTIFICATION
TB-1/    TB-I/

20-22’             24-26’

<0.5
1,680
18

<0.5
500
7.9

Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

7.1
9,050
31
4.9

<0.5
8.1

5.8
5,860
5.0
5.0

<0.5
7.0

<0.5
440
9.2
5.2
4,720

<3
4.8

<0.5
7.2

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~g/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

7130
7190
7195

ANALYSIS
DATE

2/9/88
2/10/88
2/25/88

SAMPLE
TB-I/

30-32’

<0.5
370
7.0

IDENTIFICATION
TB-I/

34-36’

<0.5
380
13

Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7210
7380
7420
7520
7740
7950

219188
2110188
219188
219188
2/8/88
2/10/88

12
8,790

<3
7.0

<0.5
12

10
9,140

<4
6.0

<0.5
13

TB-I/
40-42’

<0.5
380
9.6
6.7
i0,400

<3
5.8

<0.5
12

I.O. #88-128

RECRA |NVIRONMENT&i. INC.



1/7913.11

SOIL MATRIX
METALS

PARAMETER
(Units of Measure =

UgI~ dry)

Total Cadmium
Total Chromium
Hexava]ent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHO0
NUMBER

7130
7190
7195
7210
7380
7420
7520
7740
7950

ANALYSIS
DATE

2/9/88
2/10/88
2/25/88
2/9/88
2/10/88
2/9/88
2/9/88
2/8/88
2/10/88

TB-I/
44-46’

SAMPLE IOENTIFICATION
TB-£/     TB-I/

50-52’             54-56’

<0.5
300
7.3
7.6
9,090

<3
7.8

<0.5
11

<0.5
98
3.1
4.9
4,340

<3
5.9

<0.5
8.8

<0.5
ii0
3.2
6.2
6,380

<3
5.0

<0.5
9.9

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

ug/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130
7190
7195
7210
1380
7420
1520
7740
7950

ANALYSIS
DATE

Z/9/88
Z/I0/88
2/25/88
219188
2110188
219188
219188
2/8/88
2/10/88

SAMPLE IDENTIFICATION
TB-I/     TB-I/

64-66’             70-72’

<0.6
59
2.8
5.7
3,930

<4
5.3

<0.6
7.8

<0.6
26
0.26
4.4
3,090

<6
5.5

<0.6
7.1

<0.6
15
0.32
4.2
2,810

<4
5.5

<0.6
6.9

I.D. #88-128

Iq|CRA ENVIRONMENTAL, INC.



1/7913.12

SOIL MATRIX
METALS

PARAMETER
(Units of Measure =

u9/9 dry)

Total Chromium

METHOD
NUMBER

7190

ANALYSIS
DATE

2/10/88

SAMPLE IDENTIFICATION
TB-I/ TB-1/ TB-I/
2-4’ 6-8’ 8-I0’

2,010 1,770 1,440

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~g/g dry)

Total Chromium

METHOD
NUMBER

7190

ANALYSIS
DATE

2/10/88

SAMPLE IDENTIFICATION
TB-I/ TB-I/ TB-I/

12-14’ 16-18’ 18-20’

3,050 1,240 710

I.D. #88-128

RECRA ENVIRONM|NTA~ INC.



!/7913.13

SOIL MATRIX

PARAMETER (UNITS OF MEASURE)

SAMPLE
IDENTIFICATION

MW-I/O-2’
MW-I/IO-12’
MW-I/20-22’
MW-I/30-32’
MW-I/40-42’
MW-I/50-52’
MW-I/60-62’
MW-I/70-72’
TB-2/O-2’
TB-2/IO-12’
TB-2/20-22’
TB-2/30-32’
TB-2/40-42’
TB-2/50-52’
TB-2/60-62’
TB-2/70-72’

Analysis Date

Method Number

LEACHABLE NITRATE
(ug/g dry)

3.7
2.0

<3
<3

3.1
3.5
2.8
5.6

<3
<3
<3
<3
<3

2.4
5.4
3.4

2/16/88

9200

LEACHABLE
PHOSPHOROUS

(~g/g dry)

<0.9
<0.9
<0.9
<0.9
<0.9
<0.9
<0.9
<0.9
61
39
30
18
29
16
17
6.1

2/20/88

365.2

LEACHABLE
SULFATE

(~/~ dry)

58
<�i
<41
<42
<42
64

<42
<48

120
<42
<42
<42
<42
<42
<43
<45

2/23/88

9038

I.D. #88-128

RICRA ENVIRONMENTAL. INC.



1/7913.1~

SOIL MATRIX

SAMPLE
IOENTIFICATION

MW-2/O-2’
MW-2/IO-12’
MW-2/20-22’
MW-2/30-32’
MW-2/40-42’
MW-2/50-52’
MW-2/60-62’
MW-2/70-72’
TB-I/O-2’
TB-I/IO-12’
TB-I/20-22’
TB-I/30-32’
TB-I/40-42’
TB-I/50-52’
TB-I/60-62’
TB-I/70-72’

Analysis Date

Method Number

PARAMETER (UNITS OF MEASURE)
LEACHABLE

LEACHABLE NITRATE
(~g/~ dry)

9.6
<3

5.3
2.2
5.5
3.3
4.3
3.3
54
16

<3
<3

2.3
<3

2.7
3.1

2/16/88

9200

PHOSPHOROUS
(~/~ dry)

66
41
43
Ii
28
13
7.5
15
79
400
48
22
32
17
17
2.1

2/20/88

365.2

LEACHABLE
SULFATE

(p~/~ dry)

78
<42
<42
<42

ii0
73

<46
<48
69

<42
<42
<43
<42
<42
<45
<46

2/23/88

9038

I.D. #88-128

RECIIA ENVIRONMENTAL, INC.



1/7913.1 

SOIL MATRIX

SAMPLE
DENTIFICATION

MW-I/0-2’
MW-I/4-6’
MW-IIIO-12’
MW-I/14-16’
MW-I/20-22’
MW-I/24-26’
MW-I/30-32’
MW-I/34-36’
MW-I/40-42’
MW-I/44-46’
MW-I/50-52’
MW-I/54-56’
MW-I/60-62’
MW-I/64-66’
MW-I/70-72’
TB-2/O-2’
TB-2/4-6’
TB-~/IO-12’
TB-2/14-16"
TB-2/20-22’
TB-2/24-26’
TB-2/30-32’
TB-2/34-36’
TB-2/40-42’
TB-2/44-46’
TB-2/50-52’
TB-2/54-56’
TB-2/60-62’
TB-2/64-66’
TB-2/70-72’

PARAMETER (UNITS OF MEASURE)
DRY WEIGHT (I03°C)

(%)

88.2
95.3
97.5
95.6
97.4
96.8
96.4
96.6
97.1
96.6
96.0
95.9
93.8
88.3
83.6
80.2
89.6
96.8
96.7
95.8
96.5
95.6
95.5
95.2
95.0
95.4
96.1
91.3
88.8
88.0

I.D. #88-128

R|CRA ENVIRONMENTAL,



1/7913.15

SOIL MATRIX

SAMPLE
IDENTIFICATION

MW-2/O-2’
MW-2/4-6’
MW-2/IO-12’
MW-2/14-16’
MW-2/20-22’
MW-2/24-26’
MW-2/30-32’
MW-2/34-36’
MW-2/40-42’
MW-2/44-46’
MW-2150-52’
MW-2/54-56’
MW-2/60-62’
MW-2/64-66’
MW-2/70-72’
TB-I/O-2’
TB-I/2-4’
TB-I/4-6’
TB-I/6-8’
TB-I/8-10’
TB-I/IO-12’
TB-I/12-14’
TB-I/14-16’
TB-I/16-18’
TB-I/18-20’
TB-I/20-22’
TB-I/24-26’
TB-I/30-32’
TB-I/34-36’
TB-I/40-42’
TB-I/44-46’
TB-I/50-52’
TB-I/54-56’
TB-I/60-62’
TB-I/64-6B’
TB-I/IO-12’

PARAMETER
ORY

(UNITS
WEIGHT

(%)

81.8
95.7
97.0
95.7
96.1
95.2
94.9
96.1
95.2
95.3
95.5
95.7
86.1
89.0
82.5
93.1
94.6
96.5
89.1
95.8
96,0
96.3
96.6
97.0
96.5
96.9
97.0
92.9
95.g
95.8
95.9
96. I
94.9
89.2
89.8
87.7

OF MEASURE)
(i03°C)

#88-128

ENVIRONMENTAL, INC.
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1/7913.22

QUALITY CONTROL INFORMATION -PRECISION
SOIL MATRIX

PARAMETER

Leachable
Nitrate

Leachable
Phosphorous

Leachable
Sulfate

UNITS OF
MEASURE

~glg dry

~g/g dry

~g/g dry

MW-I/40-42

TB-2/20-22

TB-1/20-22

MW-1/40-�2

MW-2/20-22

TB-1/20-22

MW-1/40-42

MW-2/20-22

TB-I/20-22

SAMPLE
IDENTIFICATION

!

!

!

!

!

!

!

!

!

VALUE
i

3.9

<3

<3

<o.g

53

<42

<42

<42

VALUE

2.2

<3

<3

<0.9

33

49

<42

<42

<42

MEAN

3.1

<3

<3

<0.9

43

48

<42

<42

<42

STANDARD
DEVIATION

1.2

14

2.1

~ I.D. #88-128

RECIqA ENVIRONMENTAL, INC.



1/7913.23

QUALITY CONTROL INFORMATION - ACCURACY
SOIL MATRIX

PARAMETER

Leachable
Nitrate

Leachable
Phosphorous

Leachable
Sulfate

SAMPLE
IDENTIFICATION

MW-I/40-42’

MW-2/20-22’

TB-I/20-22’

MW-1/40-42’

MW-2/20-22’

TB-I/20-22’

MW-1/40-42’

MW-2/20-22’

TB-1/20-22’

ug OF
SPIKE

5.0

5.0

5.0

50

50

50

20

20

20

IoD. #88-128

RF.CRA ENVIRONMENTAL, tNC.

%
RECOVERY

106

116

106

102

67

87

103

102

105
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ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared By

Recta Environmental, Inc.
10 Hazelwood Drive, Suite 106

Amherst, New York 14150

COMMENTS

Comments pertain to data on one or all pages of this reoort.

The values reported as "less than" (<) indicate the working detection
limit for the particu|ar sample and/or parameter.

Methods used for the EP Toxicity Test proc r
of the resuIting extract are -r ........... edu e as well as the analysis¯ w ~en{ea In U.S. Envir npubllcation "Test .,w^wo e__ . ....... o mental Protecti n



1/7988.2

EP TOXICITY TEST EXTRACT - METALS

(Units

Total
Total
Total
Total
Total
Total
Total
Total

PARAMETER
of Measure = mg/l)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury -
Selenium
Silver

ANALYSIS
DATE

EPA MAX.
CONC.

SAMPLE

3/9/88
3/18/88
3/17/88
3/17/88
3/17/88
3/4/88
3/9/88
3/19/88

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

COMP. i

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

OO5
02
OO6
OO6
O2
0005
OO5
OO5

IDENTIFICATION

COMP. 2

<0.005
<O.02
<0.006
<0.006
<0.02
<0.0005
<0.005
<0.005

X Standard Addition
Non-Standard Addition

TOXICITY TEST EXTRACT - METALS

PARAMETER
(Units of Measure : m~/l)

Total Arsenic
Total Barium
Total Cadmium
Tota] Chromium
Total Lead
Total Mercury
Total Selenium
Total Silver

ANALYSIS
DATE

3/9/88
3/18/88
3117/88
3/11/88
3117/88
3/4/88
3/9/88
3/19/88

EPA MAX.
CONC.

5.0
i00.0

1.0
5.0
5.0
0.2
1.0
5.0

SAMPLE

COMP. 3

<0.005
<0.02
<0.006
0.041

<0.02
<0.0005
<0.005
<0.005

IDENTIFICATION

COMP. 4

<0.005
0.22

<0.006
0.009

<0.02
<0.0005
<0.005
<0.005

X Standard Addition
--Non-Standard Addition

I.D. #88-236



1/7988.3

EP TOXICITY TEST EXTRACT - METALS

PARAMETER
(Units of Measure - m~/l)

Total Arsenic
Total Barium
Total Cadmium
Total Chromium
Total Lead
Total Mercury
Total Selenium
Total Silver

ANALYSIS
DATE

319188
3118188
3117188
3117188
3117188
3/4188
3/9/88
3/19/88

EPA MAX.
CONC.

5.0
I00.0

1.0
5.0
5.0
0.2
1.0
5.0

SAMPLE

COMP. 5

<0.005
<0.05
<0.006

0.023
<0.02
<0.0005
<0.005
<0.005

IDENTIFICATION

TBI:I2-14’

<0.005
<0.02
<0.006
0.064

<0.02
<0.0~05
<0.005
<0.005

3tandard Addition
Non-Standard Addition

EP TOXICITY TEST EXTRACT - METALS

PARAMETER
(Units of Measure ¯ m~/l)

Total Arsenic
Total Barium
Total Cadmium
Total Chromium
Total Lead
Total Mercury
Total Selenium
Total Silver

ANALYSIS
DATE

3/9/88
3/18/88
3/17/88
3/17/88
3/17/88
314188
319188
3/19/88

EPA MAX.
CONC.

5.0
i00.0

1.0
5.0
5.0
0.2
1.0
5.0

SAMPLE IDENTIFICATION

TB2:4-6’

<0.005
<0.02
<0.006
<0.005
<0.02
<0.0005
<0.005
<0.005

X Standard Addition
--Non-Standard Addition

I.D. e88-236



I17988.a

QUALITY CONTROL INFORMATION - PRECISION
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 5

(Units

Total
Total
Total
Total
Total
Total
Total
Total

PARAMETER
of ~easure : m~/l)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

VALUE
I

VALUE
2 MEAN

<0.005
<0.05
<0.006

0.022
<0.02
<0.0005
<0.005
<0.005

<0.005
<0.05
<0.006
0.023

<0.02
<0.0005
<0.005
<0.005

<0.005
<0.05
<0.006
0.023

<0.02
<0.000~
<0.005
<0.005

STANDARD
DEVIATION

0.00071

X Standard Addition
Non-Standard Addition

#88-236



~./7988.5

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 1

PARAMETER

Total Arsenic

Total Barium

ug OF
SPIKE

25
50

2,500
5,000

%
RECOVERY

104
98

98
98

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

250
500

25O
5OO

2,500
5,000

0.2
0.4

25
50

250
500

102
i00

106
103

99
98

114
i05

92
94

97
94

I.O. #88-236



1/7988.6

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 2

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

ug OF
SPIKE

25
SO

2,500
S,O00

250
500

250
500

2, SO0
5,000

0.2
0.4

SO

25O
SO0

%
RECOVERY

I00
94

98
99

104
102

106
104

~ 98
95

115
114

92
88

92
93

#88-236



1/7988.7

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 3

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

pg OF
SPIKE RECOVERY

25
50

2,500
5,000

250
5OO

25O
5OO

2,500
5,000

0.2
0.4

25
50

96
94

94
97

103
i00

250
500

103
I00

I00
98

104
107

92
92

92
92

I.D. #88-236



QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 4

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

OF     %
SPIKE        RECOVERY

25
50

2,500
5,000

250
50O

250
500

2,500
5,000

0.2
0.4

25
50

250
500

96
96

96
98

104
102

I01
i00

9g

117
116

92
92

94
93

I.O. #88-236



QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION COMP. 5

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

pg OF
SPIKE

25
50

2,500
5,000

250
500

250
500

2,500
5,000

0.2
0.4

25
50

250
500

%
RECOVERY

104
93

94

102
I01

i04
I01

91
97

92

91

I.D. #88-236



1/7988,10

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION TBI:I2-14’

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

~g OF
SPIKE RECOVERY

25
50

2,500
5,000

250
500

25O
50O

2,500
5,000

0.2
0.4

25
50

25O
500

92
90

94
99

I05
103

104
103

i00
100

102
111

96
94

96
97

l.O. #88-236



1/7988.11

QUALITY CONTROL INFORMATION - ACCURACY
EP TOXICITY TEST EXTRACT - METALS

SAMPLE IDENTIFICATION TB2:4-6’

PARAMETER

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Lead

Total Mercury

Total Selenium

Total Silver

ug OF
SPIKE

25
50

2,500
5,000

25O
50O

25O
5OO

2,500
5,000

0.2
0.4

25
50

250
500

%
RECOVERY

92
92

98
96

103
96

103
97

101
101

96
99

92
92

92
94

I.D. #88-236



ANALYTICAL RESULTS

Prepared By

Recta 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 the following U.S. Environmental Protection Agency reference.

o U.S. Environmental Protection Agency "Test Methods for Evaluating Solid
Waste - Physical/Chemica|.Methods,,. Office of Solid Waste and E~ergenc,!
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.



1/8034.2

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

pg/g dry)

Total Cadmium
Tota] Chromium
Hexavalent Chromium

METHO0
NUMBER

ANALYSIS
DATE

Total Co~per
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7130
7190
7195

3/22/88
3/22/88
3/12/88

7210 3122188
7380 3115188
7420 3/17/88
7520 3/18/88
7740
7950

3/4188
3122188

SAMPLE IDENTIFICATION (DATE)    -
DP-2 (0-0.5’) DP-2 ’(2.0-2.5’)-

(2/19/88) (2/19/88)

1.1 <0.6
25,800
4,610
220
19,000
53,200
29

<0.6
200

4,570
150
17
9,220
57O
4.6

<0.6
20

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~919 dry)

Total Cadmium
Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

7130 3/22/88
7190 3/22/88
7195 3/12/88
7210 3/22/88
7380 3/15/88
7420 3/17/88
7520 3118/88
7740 3/4/88
7950 3/22/88

ANALYSIS
DATE

SAMPLE IDENTIFICATION (DATE)
OP-2 (4.0-4.5’) OP-2 (4.5-5.0’)

(2/19/88)              (2/19/88)

<0.6
4,740
220
18
6,820
I, 600
5.1

<0.6
19

<0.6
3,650
400
15
7,050
7,050

<2
<0.6
15

I.D. #88-254



1/8034.3

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

ug/g dry)

Total Cadmium
Total Chromium
Hexavalent Chromium

METHOD
NUMBER

ANALYSIS
OATE

SAMPLE IDENTIFICATION (DATE)
DP-2 (5.0-5.5’ DP-2 (6.0-6.5’)

(2/19/88)      (2/19/88)

<0.6 <0.6
3,350 3,050
II0 69
I0 Ii
6,230 9,510
830 750

<2 <2
<0.6 <0.6
11 9.9

Total Copper
Tota] Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

7130
7190
7195

3122188
3122/88
3112188

7210
7380
7420
7520
7740
7950

3/22/88
3115188
3117188
3118188
314188
3122188

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

~919 dry)

Total Cadmium
Total Chromium
Hexava]ent Chromium
Total Copper
Total Iron
Total Lead
Total Nickel
Total Selenium
Total Zinc

METHOD
NUMBER

ANALYSIS
OATE

SAMPLE IDENTIFICATION (DATE)
DP-2 (6.5-7.0’) DP-2 (7.0-7.5’)

(2/19/88)      (2/19/88)

<0.6 <0.6
3,200 3,110
130 87
11
4,350 4,010
5,690 800
2.8 3.7

<0.6 <0.6
i0 I0

7130
7190
7195
7210
7380
7420
7520
7740
7950

3122188
3/22188
3112/88
3122188
3115188
3/17188
3/18/88
3/4/88
3/22/88

I.D. #88-254



1/8034.4

SOIL MATRIX

SAMPLE
IDENTIFICATION

DP-2 (0-0.5’)
DP-2 (2.0-2.5’)
DP-2 (4.0-4.5’)
OP-2 (4.5-5.0’)
C)P-2 (5.0-5.5’)
DP-2. (6.0-6.5’)
DP-2 (6.5-7.0’)
DP-2 (7.0-7.5’)

ANALYSIS
DATE

3/5/88
3/5/88
3/5/88
3/5/88
3/5/88
3/5/88
3/5/88
3/5/88

PARAMETER (UNITS OF MEASURE)
DRY WEIGHT (I03°C)

(%)

89.0
96.1
96.7
95.6
96.0
96.4
95.7
95.4

I.O. #88-254
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CHAIN OF CUSTODY RECORD

Project No.

Project Title

O~ook

Sample Source

Collectors Name

Field Information

Method Of Shipping

Relinquished By: Received By:

sign sign

for

Date/Time

for

Sample
Designation Sample Location

/9,- .2 ~ :.a°- a., :)

Date

~-/.~ .,#.j."

Time No. Of
Container~.



ANALYTICAL RESULTS

Prepared For

Deknatel

Prepared By

Recra Environmental, Inc.
10 Nazelwood 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.

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
]imit for the particular sample and/or parameter.

Results of the ana]ysis of soils are corrected for moisture content and
reported on a dry weight basis.



1/8337.2

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

ug/g dry)

Tota] Chromium
Hexavalent Chromium
Total Copoer
Total Iron
Total Lead
Total Zinc

METHOD
NUMBER

ANALYSIS
DATE

7190
7195
7210
7380
7420
7950

4/23/88
4128/88
4113188
4123/88
4115188
4127188

SAMPLE IDENTIFICATION (DATE)
DR-I/13-15’

(3/22/88)

69
1.3
31
6,510
150
30

DP-I/15-17’
(3/22/88)

62
0.59
21
6,710
150
15

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

N~/~ dry)

Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Zinc

METHOD
NUMBER

ANALYSIS
DATE

7190
7195
7210
7380
7420
7950

4123188
4128188
4113188
4/23188
4115188
4127/88

SAMPLE IDENTIFICATION (DATE)
DP-I/17~19’ DP-I/19-21’

(3/22/88) (3/22/88)

34
0.81
21
7,810
110
17

13
0.13
12
4,020
55
9.2

I.O. #88-455

ENVIRONMENTAL. IN(;;.



8337.3

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

p~/~ dry)

Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Zinc

METHOD
NUMBER

ANALYSIS
OATE

SAMPLE IDENTIFICATION (DATE)
DR-I/21-23’ DP-I/23-25’

(3/22/88) (3/22/88)

35 8.1
0.29 <0.08
25 7.1
13,600 2,920
73 28
23 8.7

7190
7195
7210
7380
7420
7950

4/23/88
4128/88
4/13/88
4/23/88
4115/88
4127188

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

P~/9 dry)

Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Zinc

METHOD
NUMBER

ANALYSIS
DATE

SAMPLE IDENTIFICATION (DATE)
DP-I/25-27’ DP-I/27-29’

(3/22/88) (3/22/88)

8.7 12
0.10 <0.08
9.6 19
5,080 20,900
37 97
i0 12

7190
7195
7210
7380
7420
7950

4123188
4128/88
4113/88
4123188
4115/88
4127/88

I.O. #88-455



1/8337.a

SOIL MATRIX
METALS

PARAMETER
(Units of Measure

ug/g dry)

Total Chromium
Hexavalent Chromium
Total Copper
Total Iron
Total Lead
Total Zinc

METHOD
NUMBER

ANALYSIS
DATE

7190
7195
7210
7380
7420
7950

4/23/88
4/28/88
4/13/88
4/23/88
4/15/88
4/27/88

SAMPLE IDENTIFICATION
DP-I133-35’

(3122188)

18
0.Ii
14
4,570
39
i0

(DATE)

I.D. #88-455



~/8337.5

SOIL MATRIX
METHOD 9200

SAMPLE
IDENTIFICATION

0P-II13-15’
0P-ii15-17’
OP-III7-1g’

ANALYSIS
DATE

4115188
4115/88
4115/88

PARAMETER (UNITS OF MEASURE)
LEACHABLE NITRATE

(U~I~ dry)

1.3
1.7
6.2

DP-I/Ig-21’
DP-I/21-23’
DP-I/23-25’-
0P.-I/25-27’
DP-I/27-29’
DP-I133-35’

4/15/88
4/15/88
4/15/88
4/15/88
4/15/88
4/15/88

3.7
3.2
1.7
1.9
1.4
1.6

SOIL MATRIX
METHOD 365.2

SAMPLE
IDENTIFICATI

DP-1/13-1B’
DP-1/15-17’
DP-1/17-19’
DP-1/19-21’
DP-I/21-23’
DP-I/23-25’
DP-I/25-27’
DP-1/27-29’
DP-1/33-35’

ANALYSIS
DATE (Ug/g dry)

4116/88 9.1
4116188 7.7
4/16/88 6.1
4/16/88 5.7
4116188 3.6
4116188 3.7
4/16/88 3.g
4/16/88 5.4
4/16/88 4.7

ON

PARAMETER (UNITS OF MEASURE)
LEACHABLE PHOSPHOROUS

!~ I.D. #88-455 t

F :RA ENVIRONMENTAL, INC,                                                               ~,      ,, ~,~" ............ .... .       .-- - 6, ....



1/8337.6

SOIL MATRIX
METHOD 9038

SAMPLE
IDENTIFICATION

DP-I/13-15’
DP-I/15-17’
DP-I/17-19’
0P-I/19-21’
DP-I/21-23’
DP-I/23-25"
DR-I/25-27’
DP-I/27-29’
DP-I/33-35’

ANALYSIS
DATE

4122188
4122188
4/22188
4122188
4122188
4122188
4/22/88
4122188
4/22/88

PARAMETER (UNITS OF MEASURE)
LEACHABLE SULFATE

(p~/~ dry)

28
<20
<20
<20
<20
<20
37
58

<20

SOIL MATRIX

SAMPLE
IDENTIFICATION

0P-i/13-15’
DP-I/15-1I’
0P-i/17-19’
0P-I/19-21’
DP-1/21-23’
DP-I/23-25’
DP-I/25-27’
DP-I/27-29’
DP-1/33-35’

ANALYSIS
DATE

4/27/88
4/27188
4/27/88
4127188
4/27/88
4127188
4127188
4127/88
4127188

PARAMETER (UNITS OF MEASURE)
DRY WEIGHT (103°C)

93.7
92.4
93.5
94.4
95.7
95.0
96.5
96.0
96.3

#88-455



.CRA ENVIRONMENTAL, INC.



i18337.8

PARAMETER

Leachable
Nitrate

Leachable
Phosphorous

Leachable
Sulfate

QUALITY CONTROL INFORMATION -PRECISION
SOIL MATRIX

UNITS OF
MEASURE

ug/g dry

ug/g dry

ug/g dry

SAMPLE
IDENTIFICATION

VALUE
I

VALUE
2 MEAN

DP-1/33-35’ 1.6

4.7

<20

1.6

4.7

<20

1.6

4.7

<20

STANDARD
DEVIATION

0

0

QUALITY CONTROL INF~MATION - ACCURACY
SOIL MATRIX

PARAMETER

Leachable
Nitrate

Leachable
Phosphorous

Leachable
Sulfate

SAMPLE
IDENTIFICATION

DP-1/33-35’

~g OF
SPIKE

4.0

20

20

%
RECOVERY

108

97

103

I,D, #88-455
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Project Title

CHAIN OF CUSTODY RECORD
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( �

No. Of
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Comments:



Project No.

Project Title

CHAIN OF CUSTODY RECORD

Sample Source

Collectors Name
print signature

Field Information ...

Method Of Shipping

Relinquished By:

for

Received By:

Date/Time

Sample
Designation

Comments:

Sample Location Date Time Analyte No. Of
Contsiners



ANALYTICAL RESULTS

Prepared For

Deknate!

Prepared By

Recra Environmental, Inc.
10 Hazelwood Drive, Suite 106

Amherst, New York 14150

METHODOLOGIES

The s:e~ific methodology empToyed in obtaining the enclosed anaTyticaI
results is indicated on the specific data table. The method number presented
refers to the following U.S. Environ~ntal Protection Agency reference.

o U.S. Environmental Protection Agency "Test Methods for Evaluating Sol~d
Waste - Physical/Chemical Methods". Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition.

Comments pertain to data on one or all pages of this report.

The values reported as "Tess than" (<) indicate the working detection
limit for the particular sample and/or parameter.



i/~170.2

SOIL MATRIX
METHOD 8240 - VOLATILES AND ADDITIONAL COMPOUNDS

COMPOUND
(Units of Measure

Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
ChIoroethane
2-Chloroe~hylviny] ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Oichlorobenzene
1,1-Dichloroethane
1,2-DichIoroethane
1,1-Dichloroethylene
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-l,3-Dichloro:ropene
Ethylbenzene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
l,l,l-Trichloroethan~
1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride

SAMPLE IDENTIFICATION

COMR.

<40
<40
<0.5
<0.
<0.
<I
<0.
<0.
<i
<i
<0.
<1
<0.
<0.3
<0.3
<0.3
<0.5
<0.3
<0.3
<0.2
<0.6
<0.5
<0.5

0.43
<0.7

1.6
7.9

<0.4
<0.6
<0.2
<1

13-21’ COMP.

<40
<40
<0.5

3
5

3
7

2

4

3 <0.
5 <0.

<1
3 <0.
7 <0.

<1
<I

2 <0.
<I

4 <0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
O.
<0.
<0.
<0.
<0.
<0.
<0.
<I

3
3
3
5
3
3
2
5
5
5
8
43
7
5
7
4
6
2

21-29’ COMP.

<40

<0.5
<0.3
<0.5
<I
<0.3
<0.7
<i
<I
<0.2
<I
<0.4
<0.3
<0.3
<0.3
<0.5
<0.3
<0.3
<0.2
<0.6
<0.5
<0.5
<0.8
0.31

<0.7
<0.5
<0.7
<0.4
<0.6
<0.2
<I

(continued)

#88-480



!/B17©.3

SOIL MATRIX
METHOD 8240 - VOLATILES AND ADDITIONAL COMPOUNDS

Additional Compounds
Acetone

Analysis Date
Internal Standards
L’evel Added : 0.05 ug/g

(% Recovery)
Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-D5

Surrogates
L’evel Added - O.OS ug/g

(% Recovery)
4-Bromofluorobenzene
1,2-Dichloroethane-D4
Toluene-O8

COMP.

<1.0

4/I/88

82
84
91

68
75

SAMPLE IDENTIFICATION

13-21’ COMP.

<I.0

4/I/88

21-29’ COMP.

4.1

4/I/88

91
94
98

87
I08
89

89
92

95
115
79

I.D. #88-480
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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.

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 - Physicai/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 performedaccording to NYS DOH Method
310-13.

Results of the analysls of petroleum products are based on the matching
of retention, ti~s ~t~n the sample and standards on a single gas chroma-
tographic colunm;

Chromatogrims of this analysis are included in this report.

The standards analyzed for comparison include: regular gasoline, white
kerosene, fuel oii #2, fuel oii #6, S.A.E. 10, S.A.E. 20, S.A.E. 30 and S.A.E.
40.

Compounds reported as ND are "not detected".

Results of the analysis of soils are corrected for moisture content and
reported on a dry weight basis.

The dry ,eights (I03°C) are as follows:

Comp-I
Comp-2

63
- 77.4%

N|~IIA ENVIRONMeNTAl,, IN~.
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AQUEOUS MATRIX
OOH METHOD 310-13

~AMVLE ’
IDENTIFICATION

(DATE)

MW-3
(3115188)

EXTRACTION
DATE

3121188

ANALYSIS
DATE

3122188

PARAMETER

PETROLEUM PRODUCTS

ND

I.D. #88-397

IIIP.~ IN~I~ONMINTAI., INC.
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AQUEOUS MATRIX
METALS

PARAMETER
(Units of Measure ¯ mE/l)

Total Chromium
Hexavalent Chromium
Total Copper

METHOD
.NUMBER

7190
7195
7210

ANALYSIS
OATE

4!7188
3/16/88
4/8/88

SAMPLE IDENTIFICATION (DATE)
MW-I

(3/15/88)

0.097
<0.003

0.096

MW-2
(3115188)

0. i0
O. 090
0.ii

AQUEOUS MATRIX
METALS

PARAMETER
(Units of Measure ¯ m~/l)

Total Chromium
Hexavalent Chromium
Total Cogper

METHOD
NUMBER

7190
7195
7210

ANALYSIS
DATE

4/7/88
3/16/88
4/8/88

SAMPLE IDENTIFICATION (DATE)
MW-IO

(3/15/88)

<0.005
<0.003
<0.005

MW-I1
(3/15/88)

<0.005
<0.003
<0.005

SOIL MATRIX
METALS

PARAMETER
(Units of Measure ¯

~/~ dry)
METHOD ANALYSIS
NUMBER DATE

SAMPLE IDENTIFICATION (DATE)
COMP-I COMP-2

(3/15/88) (3/15/88)

Total Chromium
Hexavalent Chromium
Total Co~l~er
Total Iron
Total Lead
Total Zinc

7190
7195
7210
7380
7420
7950

418188
4/9188
4/7/88
4112/88
4/9188
4/7/88

4,100
9.5
54O
17,000
10,000
84O

1,700
0.28
120
14,000
2,800
230

I.D. #88-397
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AQUEOUS MATRIX
WATER QUALITY TESTING

Nitrate
Total Phosphorous
Sulfate

METHOD
NUMBER

9200
365.2
9038

UNITS OF
MEASURE

mg NO3-N/L
mg P/l

mg/l

ANALYSIS
DATE

3/17/88
4/16/88
4/6/88

SAMPLE IDENTIFICATION
MW-I

(3/15/88)

8.7
0.12
67

MW-2
(3/15/S8)

7.5
<0.02

PARAMETER

Nitrate
Total Phosphorous
Sulfate

AQUEOUS MATRIX
WATER QUALITY TESTING

METHOD
NUMBER

9200
365.2
9038

UNITS
MEASURE

mg NO3-N/L
mg P/l

mg/l

ANALYSIS
DATE

3/17/88
4/16/88
4/6/88

SAMPLE
MW-IO

(3/15/88)

0.22
<0.02
<I

IDENTIFICATION (DATE)
MW-I(’

(3/15/S8)

0.065
<0.02
<I

I.D. #88-397
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SOIL MATRIX
METHOD 9200

SAMPLE
IDENTIFICATION

(DATE)

COMP-I
(3/15/88)

COMP-2
(3/15/88) .

ANALYSIS
DATE

4/15/88

4/15/88

PARAMETER (UNITS OF MEASURE)
LEACHABLE NITRATE

(U~/~ dry)

9.8

1.8

SOIL MATRIX
METHOD 365.2

SAMPLE
IDENTIFICATION

(DATE)

COMP-I
(3/15/88)

COMP-2
(3/15/88)

ANALYSIS
DAT£

4/16/88

4/16/88

PARAMETER (UNITS OF MEASURE)
LEACHABLE PHOSPHOROUS

(~g/g dry)

8.0

<0.6

SOIL MATRIX
METHOD 9038

SAMPLE
IDENTIFICATION

(DATE)

COMP-I
(3/15/88)

COMP-2
(3/15/88)

ANALYSIS
OATE

4/22/88

4/22/88

PARAMETER (UNITS OF MEASURE)
LEACHABLE SULFATE

(ug/g dry)

150

41

l.O. #88-397
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QUALITY CONTROL INFORMATION - PR[CISION
SOIL MATRIX

PARAMETER

Leachable
Nitrate

Leachable
Phosphorous

Leachable
Sulfate

UNITS OF
MEASURE

uglg dry

uglg dry

uglg dry

SAMPLE
IDENTIFICATION

VALUE
I

4.5

<20

VALUE
2

1.6

4.5

<2O

MEAN

1.6

4.5

<2O

STANDARD
DEVIATION

QUALITY CONTROL INFORIIIATION - ACCURACY
SOIL MATRIX

PARAMETER

Leachable Nitrate

Leachable
Phosphorous

Leachable Sulfate

SAMPLE
IDENTIFICATION

ug OF
SPIKE

8

20

20

%
RECOVERY

108

g7

103

*Qua11~y control results were generated from a sample of
similar matrix at the time of analysis.

I.D. #88-397
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Project No.

Project Title

CHAIN

~o /

OF CUSTODY RECORD

Sample Source

Collectors Name*
print signature

Field Information

Method Of Shipping

Relinquished By: Received By:

Sample
Designation

~)~- /

Sample Location Date Time No, Of
Containers

/

I

/

I

Comments: .-- )
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Project No.

Project Title

Sample Source

Collectors Name
print signature

Field Information

Method Of Shipping

Relinquished By: Received By:

Sample
Designation Sample Location

/~/- /

llt iV "l l

Date Time No. Of
Containers

/

...2..-
/
i

Comments:

im



CHAIN OF CUSTODY RECORD

Project No.

Project Title

Sample Source

Collectors Name
print signature

Field Information

Method Of Shipping

Relinquished By: Received By:

for ~;~’v~ ~

Dote/Time

Sample No. Of
Designation Sample Location Date Time Anslyte Containers

Comments:





~NALYTICAL RESULTS

Prepared For

Deknatel

Prepared By

Recta 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 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.



AQUEOUS MATRIX
METALS

PARAMETER METHOD    ANALYSIS
SAMPLE IDENTIFICATION (DATE)

MW-’I        MW-2
(Units of Measure = m~/l)

Total Chromium
Hexavalent Chromium
Total Copper

NUMBER

218.1
218.5
220.1

DATE

3/I/88
2/12/88
3/I/88

(2/11/88)

0.006
<0.005
<0.005

(2/11/88)

0.091
0.029
0.041

AQUEOUS MATRIX
METALS

SAMPLE IDENTIFICATION
PARAMETER

(Units of Measure : m@/l)

Total Chromium
Hexavalent Chromium
Total Copper

METHOD
NUMBER

218.1
218.5
220.1

ANALYSIS
DATE

311188
2112188
311/88

MW-IO
(2/11/88)

0.006
0.007

<0.005

MW-II
(2/11/88)

O. 005
0.005

<0.005

1.0. #88-208

Iq|~,,NA ~NV|IIONIIA~NTAL., INC.
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AQUEOUS MATRIX
WATER QUALITY TESTING

PARAMETER

Nitrate
pH

Total Phosphorous
Sulfate

METHOD
NUMBER

352.1
150.1

365.2
375.4

UNITS OF
MEASURE

ANALYSIS
DATE

2/11/88
2/12/88

mg NO3-N/L
Standard

Units
mg P/l

mg/l
2/17/88
3/i/88

MW-I
(2/11/88)

SAMPLE IDENTIFICATION
MW-2

(2/11/£8)

l.B
6.23

<0.02
53

7.1
6.79

AQUEOUS MATRIX
WATER QUALITY TESTING

PARAMETER

Mitrate

Total PhosDborous
Sulfate

METHOD
NUMBER

352.1
150.1

365.2
375.4

UNITS OF
MEASURE

ANALYSIS
DATE

2111188
2112/88

mg NO3-N/L
Standard

Units
mg P/l

mg/l
2117188
311/88

SAMPLE
MW-IO

(2/11/88)

<0.05
5.54

<0.02
<i

IDENTIFICATION
MW-II

(2/11/£8)

<0.05
5.48

<0.02
<I

l.O. ~88-208

II|P,,llA INYIRONMIlliTAL. INC.
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Simple
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/i ,~.:
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DTZ~. " 18

Date Analyte
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Containers
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ANALYTICAL RESULTS

Preoared For

Dekna~el

Prepared By

Recta Environmental, Inc.
i0 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" October 26, 1984 (Federal
Register) U.S. Environmental Protection Agency.

° U.S. Environmental Protection Agency "Test Methods for Evaluating Solid
Waste o Physical/Chemica] Methods". Office of Solid Waste and Emergency
Response. July 1982, SW-846, Second Edition.

COMMENTS

Comments pertain to data on one or a|l pages of this report.

The values reported as "les~ than" (<) indicate the working detection
limit for the particular sample and/or parameter.

iNC.
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AQUEOUS MATRIX
METALS

PARAMETER
(Units of Measure : m9/I)

Total Chromium
Hexavalent Chromium
Total Copper

METHOD
NUMBER

7190
7195
7210

ANALYSIS
DATE

4114188
3122188
4113188

SAMPLE
MW-1

(3/21/88)

0.027
<0.005
0.083

IDENTIFICATION
MW-2

(3/21/88)

0.15
0.023
0.070

(DATE)
MW-2DUP

(3/21/88)

0.16
0.022
0.079

AQUEOUS MATRIX
METALS

PARAMETER
(Units of Measure ¯ m~/l)

Total Chromium
Hexavalent Chromium
Total Copper

METHOD
NUMBER

7190
7195
7210

ANALYSIS
DATE

4114/88
3122188
4113188

SAMPLE
MW-3

(3/21/88)

0.012
<0.005

O. 061

IDENTIFICATION (DATE)
MW-IO

(3/21/88)

O. 008
<0.O05
<0.005

MW-II
(3121188)

0.005
<0.005
0.015

I.D. #88-444
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AQUEOUS MATRIX
WATER QUALITY TESTING

PARAMETER

Nitrate
Total Phosphorous
Sulfate

METHOD
NUMBER

352.1
365.2
375.4

UNITS OF
MEASURE

mg NO3-N/L
mg P/I

mg/l

ANALYSIS
DATE

3123188
4/16/88
4/6/88

SAMPLE IDENTIFICATION (DATE)
MW-I

(3/21/88)

8.1
3.6
55

MW-2
(3/21/88)

6.2
6.2
36

PARAMETER

Nitrate
Total Phosphorous
Sulfate

AQUEOUS MATRIX
WATER QUALITY TESTING

SAMPLE IDENTIFICATION (DATE)
METHOD
NUMBER

352.1
365.2
375.4

UNITS OF
MEASURE

mg NO3-N/L
mg P/l

mg/l

ANALYSIS
DATE

3/23/88
4/16/88
4/6/88

MW-2DUP
(3/21/88)

3.2
7.4
35

MW-3
(3121188)

19
1.6
37

AQUEOUS MATRIX
WATER QUALITY TESTING

SAMPLE IDENTIFICATION (DATE)

PARAMETER

Nitrate
Total Phosphorous
Sulfate

METHO0
NUMBER

352.1
365.2
375.4

UNITS OF
MEASURE

mg NO3-N/L
mg P/I

mg/l

ANALYSIS
DATE

3123188
4116188
416/88

MW-IO
(312118B)

0.10
<0.02
35

I~-11
(3/21/88)

<0.05
<0.02
<1

I.O. #88-444
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CHAIN OF CUSTODY RECORD

Project No.

Project Title

Sample Source

Collectors Name
print signature

Field Information

Method Of Shipping

Relinquished By: Received Sy:                           ~

sign     ’

for                  _

Sample
Designation Sample Location Time Analyte No, Of

Containers

Comments:



CHAIN OF CUSTODY RECORD

project NO./ ~)~"

Project Title
I,’,/C_.

Sample Source

Collectors Name
print signature,,’/

Field Information

Method Of Shipping

Relinquished By: Received By: ~

Sample
Designation! Sample Location Date Time Analyte No. Of

Containers

Comments:



APPENDIX E

AQUIFER USE INFORMATION



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

0

NYSDEC well completion reports

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-l



I.D8028

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 longitude seemed to be the more reliable datum therefore a true

north-south line 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 the 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 redri]l. In order to avoid such discontinuities in the data base, these

wells, after redrilling, were entered as separate wells using the original

E-2
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well number with a suffix of R or RD to indicate that the well had been

redrilled 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.

E-3
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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.



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.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

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.

4.0 Submersible Pump

For the p~rpose 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 O

COLLECTION OF SOIL SAMPLES FOR

LABORATORY ANALYSES



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



- distilled water

- acetone

- brushes

4.0

4.1

Procedure

Split-spoon core samplers or stainless steel bucket type

hand augers are used to collect sediment samples.

4.2 Prior to collection of the soil sample, all sampling

equipment is thoroughly pre-cleaned according to standard

decontamination protocols.

4.3 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.

4.4 Using disposable vinyl gloves and pre-cleaned stainless

steel spoons the sample is then placed in appropriate (EPA-

approyed) laboratory supplied, pre-cleaned containers.



4.5 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

4.6 Samples are then placed immediately on ice to maintain a

temperature of 4° C.

4.7 A chain-of-custody form is completed for each sample

collected.

4.8 At the end of each day samples are delivered or shipped to

the laboratory for analysis.



APPENDIX H

PROTOCOL FOR DEVELOPMENT OF

MONITORING WELLS



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.



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 I

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.



4.1

4.2

4.3

4.4

4.5

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.



4.6 Record the physical appearance of the water on the field

data form (color, odor, turbidity, etc.) as it is pumped or

bailed.

4.7 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.

4.8 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. In 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.

4.9 Lower the bailer into the well at the depth appropriate to

the density of the constituents sampled for. Samples to be



analyzed for dissolved metals will be filtered in the field

before being placed in sample containers.

4.10 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.

4.11 After the sample is collected, measure and record the

temperature, conductivity, pH, and the physical appearance

of the water.

4.12 Replace the well cap and cover the well, locking the

protective cap.

4.13 Bailers, hoses and pumps shall be deconned following Roux

protocol with site-specific variations, if any.

4.14 Discard the cord, rags, gloves, etc. in an appropriate

manner.

4.15 Complete sampling data form.



5.0 Groundwater Inspection Procedure - Floating Free Product

Determination

5.1 Slowly lower acrylic or teflon bailer into well until bottom

of bailer contacts fluid surface.

5.2 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.

5.3 Slowly raise the bailer out of the well.

5.4 In field book note the approximate thickness of floating

free product.

5.5 Replace locking and/or protective caps.

5.6 Clean bailer with a non-phosphate detergent prior to rinsing

with distilled water.



ATTACHMENT A

Well Sampling Checklist

Date

Project

l)

2)

3)

~)

s)

6)

~)

~)

9)

lO)

ll)

13)

14)

15)

16)

17)

18)

19)

20)

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



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



ATTACHMENT C

WELL SAMPLING DATA FORM

Well Number:

Time at Start:

Date:

Weather:

Tape Held At:

Wet Cut:

Depth to Water:

Depth to Well Bottom:

Volume of Water in Well:

C - 0.07 (for 1

C = 0.17 (for 2"

C = 0.65 (for 4"

wc x c

1/4,, diam. wells)

diam. wells)

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:



Color:

Did well go dry:

Time at finish:

Types of samples collected,

Odor: Turbidity:

~Volume of water removed)

preservations and bottles used:

Laboratory name, number and location:

Method of sample collection.

Remarks:



APPENDIX

SPECIFIC CAPACITY TEST PROCEDURE



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

functioning: electric probes,

rain gauges (if necessary),

generator, water quality meters

that all equipment is available and

data sheets, pencils,

stop watches, pump,

(if necessary).

o 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.

6. Record water levels on a predetermined time schedule.



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.

i0. At the end of the drawdown test, recovery levels should

be measured until water levels return as close as

possible to pre-test levels. The drawdown schedule for

water level measurements should be followed during

recovery.


