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1.0 EXECUTIVE SUM@ARY

A preliminary contamination evaluation has been conducted at
the U.S. Coast  Guard Station property at Fort Totten, Queens,

NY. This evaluation was performed under the Department of
Defense (DOD) Defense Environmental Restoration Program (DERP) to
confirm or deny the presence of environmental contamination
onsite. The methods by which this evaluation was performed are
outlined in this report.

Contamination was found to exist on this site. The
contaminants detected consist of lead and chromium in
groundﬁater, mercury in soils and marine sediments, petroleum
hydrocarbons in marine sediments, and pesticides (DDD, DDT, and
DDE) in buildings #619 and #624. Lﬁstly, there does not appear
to be any buried ordnance and drums onsite, nor does there appear

to be a sealed room in building #619.

DERP CONFIRMATION STUDY
ENGINEERING SCég%L, FORT TOTTEN

DERA PROJECT #CO2NY005700

1.1 Summary of Findings
Groundwater, soil, sediment and building surface

contamination has been encountered at concentrations which may
require regulatory review for this location. The contamination
is reasonably suspected to have resulted from activities which
took place during the period of DOD control and therefore should

be referred to the appropriate office or agency for determination

of a future course of action.



2.0 GENERAL
2.1 lntroductigp

The Department of Defense (DOD) conducts maintenance and
manufacturing operations at defense installations. To assess
possible environmental contamination resulting from these
activities at former DOD sites, the Defense Appropriation Act was
adopted in 1984 and the Defense Environmental Restoration Program
(DERP) was begun. Responsibility for the management of DERP was
given to the Secretary of Defense to assure a consistent
approach.

The Huntsville Division of the Army Corps of Engineers is
responsible for the inventory phase of tﬂe investigation of
former DOD sites. This phase entails the collection and chemical
analysis of groundwater, surface water,-sediments, and soil
samples to assess possible environmental contamination. Results
of these studies will be employed to compare, evaluate, and rank
individual DOD sites.

This report describes the inventory phase investigation
performed at the U.S. Coast Guard Station (previous DOD property)
at the Fort Totten Engineers School in Queens, New York. Project
objectives and background information are presented in
Section 2. Details of the sampling program are described in
Section 3. Results of an electromagnetic survey are included in
Section 4. Bunker penetration in building #619 is described in

Section 5. Summary of analytical results is presented in



Section 6. Conclusions and recommendations are discussed in
Section 7. Well iogs and field data are included in Appendix A,
monitoring well completion diagrams in Appendix B, well surveying
data in Appendix C, chemical analytical data in Appendix D,
quality control sample results in Appendix E, and New Jersey soil

cleanup approaches are presented in Appendix F.

2.2 Project Objectives
The objectives of this investigation were to provide a
preliminary determination of the presence or absence of chemical
contamination which may have resulted from former DOD activities
at this site and to determine the potential of contamination to
local groundwater. To accomplish this objective, the following
work was conducted:
l. sSite visit for collection of background information and
establishment of preliminary monitoring well and sampling
locations.

2. Installation of five groundwater, monitoring wells.

3. Collection and analysis of groundwater, soil, sedlment
samples, and wipe tests.

4. Performance of an electro-magnetic survey.
5. Coring into bunker #619 to determine its contents.
6. Evaluation of physical and analytical data to determine
the absence or presence of contamination.
2.3 Site cation and Physiograph
The U.S. Coast Guard Station at Fort Totten is located with

the U.S. Army Engineers School on the Fort Totten military



installation. Fort Totten is approximately 20 miles east of New
York City at the mouth of the East River in Queens, New York
(north shore of--Long Island) as shown in Figure 2.1. Access to
Fort Totten is via the Cross Island Parkway to Bell Boulevard.

Fort Totten is a 147 acre site and has been owned and
operated by the DOD since 1857 (at that time called Willets
Point). From 1857 to 1944, Fort Totten was used by the U.S. Army
for national defense and engineer training purposes. From 1944
to present, Fort Totten has been operated by various U.S. Army
commands which includes a training center for U.S. Army reserves
and engineers. Today Fort Totten still functions as a training
center. However, the land which composes Fort Totten is now
owned by several federal agencies Along with the DOD.

The U.S. Army still owns and operates the largest tract of
land on Fort Totten (92.4 acres). The General Services
Administration now owns and operates 45 acres, and the Department
of Transportation (DOT) owns 9.6 acres which is operated by the
U.S. Coast Guard.

The U.S. Coast Guard operated property at Fort Totten (which
is the target of this investigation) occupies the north-west
portion of the peninsula and is bounded by U.S. Army property on
the north, east and west as shown in Figure 2.2. Access to this
property is gained via Willets Street which branches off of
Totten Avenue.

This site contains fifteen buildings and a pier. Grassy

lawns surround the station buildings in the southern half of the
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site and northernmost areas. The northwestern area is heavily
overgrown and woo&ed. Most of the station buildings are grouped
along an axis boarding the waterfront on the western boundary.
These buildings consist of a station barracks and administration
gallery, workshops, storage spaces, and several vacant
buildings. A single structure which houses married Coast Guard
personnel is situated in the western section of this site and a
large frame building (sublet to a civilian organization) is
positioned in the center. Lastly, three small out-buildings are
located in the north-eastern section of this site. The site
elevation ranges from 10 to 60 feet above mean sea level.

2.4 Ownership and Prior Use

Fort Totten has been used for military purposes since the
French and Indian War. However, the land on which Fort Totten is
built first came into public record in 1640, when it belonged to
a farmer named Thomas. From 1829 to 1857, the land passed
throuqh the hands of many owners until purchased by the U.S.
Government in 1857.

In 1857, Congress appropriated the funds to build a
fortification on Willets Point (Fort Totten) and in 1862
construction of the fort was initiated. This fortification was
part of what was then known as the "Third System" of seacoast
fortifications which began during a period of peace in 1817. The
Fort Totten fortification complex was built and designed to
protect New York City from naval forces of the confederate states

during the Civil war. At that time, the fortification was built



at sea level from massive granite stones which were brought in by
barge from quarries in New York and Pennsylvania. Above the
stone fort on top of the hill, powder and munition magazines were
built. 1In 1864, construction of this fort was discontinued and
the partially completed stone fort can still be seen today on the
northern tip of Fort Totten facing Long Island Sound.

During the Civil War, Fort Totten was used as a training
post for troops enroute to the front even though its gun
batteries never fired in anger.

In 1864, a hospital was built on Fort Totten which treated
sick and wounded patients until closed in 1865. During this
time, the first permanent garrison for the fort was
established. This garrison consisted of 550 men and officers
which represented most of the Engineer Corps of the United States
Army at the time. In 1868, the War Depértment established Fort
Totten as an Engineering School and in 1869 another general
hospital was established on the property. During this period,
Fort T;tten was the only military engineer depot in the United
States and became the arsenal for all mining, sapping tools,
school for submarine mining, arsenal for pontoon material, and a
depot for all material pertaining to the system of torpedo
defenses. Submarine mine defense systems, seacoast searchlights
and seacoast mortar batteries were also developed at Fort Totten
during this time.

During the Spanish American War, a second set of

fortifications was constructed on the hill in back of the first



set of fortifications. The second fortification sat 80 feet
above sea level and again was designed to defend against naval
attack penetra;?ng into Long Island Sound. At the same time, a
skirmish line of torpedoes was laid from Fort Totten across the
channel to Fort Schuyler which was located on Throggs Point.
These torpedoes were designed to detonate by means of electric
batteries located at each end of the line. In addition, two
groups of submarine mines (22 per group) were positioned as anti-
ship weapons to assist in the defense of New York City. These
improved defenses were once again never used since an attack on
New York never occurred.

On July 23, 1898, President McKinley ordered that the fort
at Willets Point be named Fort Totten as it is called today. The
fort was named in honor of Brigadier General Joseph G. Totten,
Corps of Engineers, United States Army who designed and planned
many of the improvements of the United States coastal defenses.

In 1903, the Engineering School moved to Washington D.C. and
later £o Fort Belvoir, Virginia where they remain today. At this
time, the Coast Artillery took over Fort Totten.

During World War I, additional guns were added to the
fortifications at Fort Totten and troops enroute to the front in
Europe were concentrated here.

In 1922, the 62nd Coastal Artillery Regiment was stationed
at Fort Totten. The 62nd Coastal Artillery Regiment was equipped
with anti-aircraft artillery and later became the mother unit for

the entire United States Anti-Aircraft defense systemn.



Between 1937-1942, many improvements were made at Fort
Totten. This included remodeling of buildings, new roads and
filling in marshland areas. These improvements made Fort Totten
one of the most attractive army establishments in the United
States at the time.

During World War II, Fort Totten became the headquarters for
the Anti-Aircraft Artillery Command of the Eastern Defense
Command. It was then charged with the defense against air attack
for the entire east coast and in 1941, the first radar system
used on the east coast was installed here.

The Army Anti-Aircraft command was deactivated in 1944 and
Fort Totten then became the base for the North Atlantic Wing of
the Air Transport Command. Aircraff under this command operated
from LaGuardia Air Field. 1In 1945, Fort Totten became the
headquarters for the entire Atlantic Division of the Air
Transport Command and functioned under the Army Air Corps. until
1947 when Fort Totten was designated as an Army Medical Center.
At that time, the old hospital was reconditioned, refurnished and
named the Fort Totten General Hospital until closed in 1949.

When the hospital closed, Fort Totten became the headquarters of
the New York-New Jersey subarea of the army, and functioned as a
training facility for the Organized Reserve Corps. and the
National Guard in the New York-New Jersey area.

Since 1967, Fort Totten has been a sub-installation of Fort
Hamilton, Brooklyn, New York and is still used today as an

engineering training school for the army. However, the land
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composing Fort Totten has been sub-divided for use by other U.S.
Government agenciés. The majority of Fort Totten (92.4 acres) is
still owned and used by the U.S. Army. The remaining tracts of
land are now in the possession of the U.S. Coast Guard
(9.6 acres) and U.S. General Services Administration (45 acres).
The land (9.6 acres) which makes up the U.S. Coast Guard
Station at Fort Totten is now being investigated under the
Defense Environmental Restoration Program to determine if any
environmental contamination exists on this property from past DOD
activities.
At present, the U.S. Coast Guard operated property at Fort
Totten is used as a small boat station fo; search and rescue

activities, and tending aids to navigation.

3.0 SITE INVESTIGATION
3.1 Introduction

This site investigation was conducted to determine whether
contamination exists at the U.S. Coast Guard Station at Fort
Totten and whether this contamination appears to be related to
past DOD activities at this site. A contamination evaluation,
based on environmental samples collected at this site, has been
performed in an effort to assess levels of any constituents found
on site. The following subsections describe the methods employed
to make this determination. Specific items discussed include
drilling operations, geology, well construction and developﬁént

procedures, and the sampling program.
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M&E conducted a preliminary site visit prior to beginning
any field activities. The preliminary site visit was conducted
in order to collect existing information regarding the history of
Fort Totten and to determine prospective sampling locations on
the Coast Guard property at Fort Totten. The site visit was
conducted on October 28, 1986. Well locations and sample
locations were selected based on local geohydrology, known areas
of past DOD industrial activities, and visual observations.
Monitoring well/groundwater and soil sample locations are
illustrated in Figure 3.1.

Surface soil samples were taken near suspected areas of
hazardous materials handling operations. Groundwater monitoring
wells were positioned near suspected are&s of contaminant
infiltration and migration to provide samples representative of
groundwater beneath the site and groundwater flowing off the
site. The wells were also positioned to gain a more accurate

understanding of the groundwater flow direction beneath the site.

3.2 Monitoring Well Installation

Five shallow groundwater monitoring wells were installed at
the U.S. Coast Guard Station in Fort Totten. All wells were
installed and completed as outlined in the approved well
Installation Plan of December 1986. The following sections
briefly discuss the drilling procedures, geotechnical
information, well installation, well development and testing for

hydraulic conductivities.
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3.2.1. Boring Op;ration

Drilling at the Fort Totten site began June 2, 1987. A
mobile CME 75 drill rig was used for the drilling program. The
method employed 6 1/2 inch hollow stem augers which yielded an
approximate hole diameter of 11 inches through the unconsolidated
deposits.

The hollow stem auger method involved advancing 5 foot
flights of hollow stem augers into the ground. As the augers
were rotated into the overburden the wing§ on the augers carried
the drill cuttings to the land surface. As cuttings arrived at
the surface they were shoveled into a 55 gallon drum.

Two foot split spoon samples were continuously collected to
a depth of 10 feet or to the top of the rock surface, whichever
was encountered first.

The drill rig was steam cleaned according to the procedures
and protocol outlined in the approved Well Installation Plan.

All tools, flights of augers and accessories used for boring each
hole were steam cleaned prior to commencing work on site and in
between work on each of the boreholes. Split spoons were cleaned

with live steam and a natural bristle brush.

3.2.2. Geologic Data
The unconsolidated deposits encountered during the drilling
of the five holes (Figure 3.2) were similar in each of the

holes. Generally, a thin surface layer of brown silty sand with

14
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occasional stones and organic matter overlay deposits of glacial
till of Pleistoceﬁe age. The layer of unconsolidated deposits
ranged from twelve to 33 feet thick. Most split spoons revealed
samples composed of brown fine sands and silts with occasional
pebbles and less commonly stones. Cinders were also encountered
during drilling in samples taken from wells MW-2, MW-3, and
MW-4. Laboratory tests performed on soil samples (water content,
after boring limits, sieve analysis) in accordance with ASTM
methods, confirmed field observations. Soils were chiefly made
up of (SM) silty sands, poorly graded sand-silt mixtures and (ML)
organic silts and very fine sands with slight plasticity. 1In
accordance with task #6 (Scope of Work paragraph 3.4.1) bedrock,
which was not encountered upon refusal, was not cored and

therefore not analyzed in this report.

3.2.3. Monitoring Well Construction

F}ve monitoring wells were constructed on the U.S. Coast
Guard property at the Fort Totten site in accordance with the
well installation plan. All monitoring wells were constructed
with approximately 10 feet of screen set below the water table.
MW1l, MW2, MW3, MW4, and MW5 extend to depths of 33 feet, 25 feet,
30 feet, 12 feet, and 25 feet respectively.

Each monitoring well was constructed with 2-inch, threaded
flush joint, No. 10 (0.010 inch slot) PVC manufactured well
screen; 2-inch PVC (schedule 80), threaded, flush joint, solid

riser pipe, No. 1 silica sand, bentonite pellets, grout mixture,

16



steel protective coverings with locking cover (or for MW4, one
road box cover) aﬁa concrete pads with steel protective posts.
Well construction plans for each monitoring well are presented in
Appendix B, and well survey data in Appendix C.

Drill holes were reamed and washed out with onsite potable
water in cases where obstructions existed at depth. Monitoring
wells were constructed by placing PVC screen and riser down the
hole. Sand was slowly added to the hole and periodically checked
to assure that no bridging occurred and that a proper interval of
sand pack filled the annular space between the PVC screen and the
borehole well. A minimum 2 foot bentonite seal was placed atop
the sand pack and the remainder of the hole was filled with a
grout mixture comprised of portland'cement and bentonite
powder. A 3 foot square concrete pad was constructed on the
ground surface and a steal protective surface was emplaced on all
wells with the exception of MW4 which was constructed flush with
the lapd surface through the emplacement of a road box. Three
guard posts were placed around each steel protective casing.
Table 3.1 summarized the Characteristics of each well.

TABLE 3.1

FINISHED WELL SPECIFICATIONS
U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK

Well Depth Screen Sand Bentonite Grout
No. (ft) Length (ft) pack (ft) (ft) Layer (ft)
MW-1 33 10 13 2 18
Mw-2 25 10 10 2 10
MW-3 30 10 13 2 15
MW-4 12 10 7 1 2
MW-S 25 10 8 2 11

17



3.2.4. Well Development

All grout seéls in the monitoring wells were allowed to cure
a minimum of 48_hours prior to development. Monitoring wells
were developed using teflon bailers. After a well was bailed
dry, the well was allowed to recharge and bailed dry again. The
purpose of the well development is to assure the removal of fine
particles from the well, to assure a good hydraulic connection
between the well screen, filter pack and formation, and to remove
any contamination inadvertently introduced during the drilling
process. Well development information is summarized in
Table 3.2.

TABLE 3.2

WELL DEVELOPMENT CHARACTERISTICS
U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK

Well Development Approximate Volume Development Time
No. Process Of Water Removed (gal) (hrs)

MW-1 Bailer 30 4.0

MW-2 Bailer 45 4.5

MW-3 Bailer 45 4.0

Mw-4 Bailer 25 4.0

MW-5 Bailer 100 4.0

The monitoring wells at the Fort Totten site were developed
without incident. The depth and amount of recharge varied within
each monitoring well. Therefore a variety of well volumes were
required to develop each different well. The technique used to
develop the wells removed silts from the screened section of the
well and created a secure connection between the well screen,

filter pack and fractured formation.
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3.2.5. Water Levels

Water level ieasurements in each monitoring well were
recorded after-the completion of each well and prior to
sampling. This information is presented in Table 3.3. Surveyed
horizontal control positions and elevations of each monitoring

well are present in Appendix C of this report.

TABLE 3.3
WATER LEVELS
U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK

Land Water Level Water Hydraulic
Well Surface *TOC Below TOC Elevation Conductivity
No. *% (NGVD) (NGVD) (ft) (NGVD) (ft/day)
MW-1 61.50 63.40 17.09 46.31 0.1
MW=-2 58.90 61.06 16.99 44.07 0.3
MW-3 57.10 59.13 14.56 44.57 0.4
MW-4 12.15 11.87 5.54 6.28 0.5
MW-5 25.0 27.01 19.04 7.97 0.3

* Top of Casing
** NGVD = National Geodetic Vertical Datum

Water level elevations vary significantly with each
location. Water elevations ranged between 46.31 feet and
6.28 feet above National Geodetic Vertical Datum (NGVD).
Inferred groundwater gradients across the site, based on those
elevations, indicate that groundwater flow is generally to the

northwest downgradient toward Long Island Sound.
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3.2.6. Hydraulic Conductivities

Slug and baii tests were conducted at all five monitoring
well locations in accordance with the approved well installation
plan. Slug and bail tests were conducted as follows: The
initial water level was recorded. Both tests were initiated by
inducing a sudden change in water level and measuring the
response of the well. The change in water level was accomplished
by introducing a known quantity of previously bailed well water
(slugging the well) or removing (bailing the well) a known
quantity of water with a bailer. Data were recorded using a
wvater level tape. Data were analyzed using the Hvorslev method
when the well screen remained submerged during testing. The
modified Hvorslev method was used when data gathered from a well
whose screen was not submerged throughout the test.

The hydraulic conductivity (K) valﬁes which are based
specifically on slug test analysis are presented in Table 3.3.
The rqte at which the monitoring well responds depends upon the
rate of recharge that occurs. This rate can vary by several
orders of magnitude depending upon the characteristics of the
formation in which each well is installed. Values for K (Table
3.3) range from 0.1 to 0.5 feet per day which is less than one
order of magnitude of difference among the five wells. These
values fall into the standard range of values given for glacial

till deposits.
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3.3 Sampling Program

The prelimin;ry contamination evaluation conducted by
Metcalf & Eddy- included the sampling and analysis of the
groundwater monitoring wells, soils, sediments, and wipe tests on
the structures. The field sampling episode was conducted from
July 18 - July 24, 1987. Sampling protocol and procedures were
presented in project work plans submitted to the Army Corps of
Engineers in April 1987.

The parameters chosen for analysis were outlined in the
scope of work provided by the U.S. Army Corps of Engineers. The
analyses selection reflect possible contamination expected
resulting from past DOD activities, and includes the measurement
of volatile compounds, petroleum hydrocarbons, selected metals,

PCB, pesticides, pH, conductivity, and temperature.

3.3.1. Work Plans
After the site visit and prior to actual field work, work
plans were developed to outline site investigation procedures.

These work plans included:

. Site Specific Health & Safety Plan
. Site Specific Well Installation Plan
. Site Specific Sampling Analysis and Quality Assurance
Project Plan (S&A/QAPP)
COE approval of these work plans was obtained prior to
commencement of well construction, sampling, electro-magnetic
survey, and coring into the bunker (Bldg. #619). The field team

adhered to procedures described in the above work plans.
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The specific work plans were submitted to the COE as
separate documenté and have not been presented within this
report. However, a summary of field techniques employed during
the investigation has been included in Section 3.3.3. The
analytical methodology is provided in the SA/QAPP and is
summarized in Section 3.4. The analytical results of the QC
samples have been evaluated and compared against the goals stated
in the S&A/QAPP. A quality assurance summary for the project is

included in 3.5.

3.3.2. Sampling Locations

The individual sampling locations were selected to assess
particular areas of the site. Each location is briefly described
to indicate the selection rationale. Sampling locations that are
described which could not be sampled during this program are
indicated as such. Sampling locations are illustrated in

Figure 3.1 and are described as follows:

Monitoring Well Mw-1

Monitoring Well MW-1 was installed in the eastern portion of
the site at the corner of Abbot Road and North Loop. This well
position was selected as an upgradient "background" monitoring
point to determine groundwater quality prior to movement through
the U.S. Coast Guard Station at Fort Totten. This well position
is located on the sites highest elevation with surrounding

vegetation consisting of grass and trees. It should also be
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noted that a battery of gun mounts "Battery King" was
decommissioned and buried below the recreation field just

upgradient of Mw-1.

Monitoring Well Mw-2

Monitoring Well MW-2 was installed downgradient of
building #624. This well position was selected to intercept
potential groundwater contaminants which may have been released
in and around this building. Past DOD activities performed in
this area include vehicle repair, and electrical equipment
maintenance. In addition, there is some evidence that the area

behind building #624 was used as a solid waste "trash" dump.

Monitoring Well Mw-3

Monitoring Well MW-3 was installed downgradient of
building #625. This well position was selected to intercept
potential groundwater contaminants which may have been released
in and\around this building. Past DOD activities performed in
this area include fuel storage in above ground tanks. Dark

colored fuel stains were observed on surface soils near this

building during the site visit.

onito We -4
Monitoring Well MW-4 was installed downgradient of
building #619 "bunker". This well position was selected to

intercept potential groundwater contaminants which may have been
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released in and around this building. 1In addition, this well
location would also intercept any contaminant migration from
building #624 and #625. Past DOD activities in and around
building #619 may have resulted in the release of solvents, oils,

pesticides, and mercury.

Monitoring Well MW-5 |

Monitoring Well MW-5 was installed in the vicinity of
buildings #610, #611, and #612. This well location was selected
to detect potential groundwater contaminants which may have been
released in and around these buildings. In addition, this well
location would also intercept any contaminant migration from
buildings #624 and #625. The past DOD activities that took place
at this location were primarily administrative in nature with
some light industrial maintenance. However, this area is
contiguous to the waterfront area where torpedoes, mines, and

search lights were developed and maintained.

oil Sam -
Soil Sample S-1 was collected in the eastern corner of the
U.S. Coast Guard Station at Fort Totten near MW-1. This location
was selected as an upgradient location to serve as a background

sample.
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Soil Sample S-2

Soil Sample é-z was collected near MW-3 down slope from
bldg. #625. This location was selected because of dark colored
fuel stains (possibly paraffins) on surface soils which were

observed during the site visit.

Soil Sample S-3

Soil Sample S-3 was collected at the east corner of building
625 down slope of MW-2 in an area of past oil storage/use

activities, and possible spills and leaks.

Soil Sample S-4

Soil Sample S-4 was collected near MW-2 located down slope
of building #624. This location was selected due to past

maintenance and repair activities which took place in this area.

Soil §§mgle S=5

Soil Sample S-5 was collected approximately 40 feet behind
building #623. This sample location was selected due to
suspected solid waste dumping "trash" in this area during past

DOD activities.

Sojl Sample S-6
Soil sample S-6 was collected at the corner of Willets
Street and the access road leading shoreside into the U.S. Coast

Guard Station at Fort Totten. This location was selected to
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detect potential contaminants down slope from buildings #609,
#610, #611, and #612.

Soil Sample S-7

Soil Sample S-7 was collected near MW-5. This location was
selected to detect contaminants down slope of buildings #624 and
#625, and to detect contaminants in the area of buildings #610,

$#611, and #612.

Soil Sample S-8

Soil Sample S-8 was collected approximately 30 feet down
slope of building #619 "bunker" and in between buildings #615 and
#614. This location was selected to detect potential
contamination which may have been released from and around these
buildings. This is also the area where past DOD industrial

activity was the greatest.

oi am -
Soil Sample S-11 was collected near building #609. This
location was selected for PCB analysis because an electrical

transformer station is and has been located there for some years.

Soil Sample S-12

Soil Sample S-12 was collected on the east corner of
building #625. This location for a PCB sample was selected
because of past oil storage activities and accidental spills or
leaks which caused staining on surrounding soils.
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Wipe Test W#1l

Wipe Test W#1 were taken in the left room facing the bay in

building #619.--This location was selected because of past DOD

storage activities of DDT in this room.

Wipe 'Test W#2
Wipe Test W#2 was taken in the right room facing the bay in
building #619. This location was selected because of past DOD

storage activities of DDT in this room.

Wipe Test W#3

Wipe test W#3 was taken in the right room facing the bay in
building #624. This location was selected because of potential

past DOD storage activities of DDT in this room.

Wipe Test W#4
Wipe test W#4 was taken in the left room facing the bay in
building #624. This location was selected because of potential

past DOD storage activities of DDT in this room.

Sedime es (Sed-l1l, Sed-2, & Sed-3

Three sediment samples were collected in the bay along the
seawall at the U.S. Coast Guard Station. The three samples were
taken at 100 foot intervals between the pier and the back of
building #615. The samples were collected at a depth of 6

inches. These locations were selected to detect potential
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containment run-off from shore which might have occurred during
past DOD activities.

3.3.3. Sampling Methods

Detained sampling and analytical procedures are provided in
the S&A/QAPP. Brief summaries of methodology are presented in
the following section and include methods for groundwater, soil,

and wipe tests.

3.3.3.1. Groundwater Sampling

At least 5 well casing volumes were removed from each
monitoring well prior to groundwater sampling. This was
necessary to assure that the samples collécted were
representative of the water quality in the aquifer. Table 3.4
presents well purging data. Sampling of the five monitoring

wells involved the following steps:

. - measurement of static water level

. purging out 5 well casing volumes

. allow groundwater to recover to static level
. collection of sample

A teflon bailer was employed for well purging and sample

recovery.
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TABLE 3.4
- WELL PURGING DATA

SWL WELL VOLUME VOLUME PURGED WELL VOLUME
(feet) ._ (gallons) (gallons) PURGED
MW-1 14.70 2.40 12.00 5
MW-2 18.35 1.25 6.25 5
MW-3 16.09 2.45 12.30 5
MW-4 10.85 0.758 3.79 5
MW-5 19.75 0.905 4.60 5

SWL = Standing water level to top of casing

3.3.3.2. oil Sam

Soil samples were collected at 10 locations throughout the
site. A hand-driven soil auger was employed to collect each soil
sample from a depth of approximately 6 inches. Samples were
scooped with a stainless steel spooﬁ into a pyrex bowl and
homogenized prior to aliquotting into sample containers.
Volatile Organic compound samples were collected prior to

homogenization to minimize loss of volatile components.

3.3.3.3. Wipe sts

Wipe tests were collected at four locations by wiping a 2" x
2" hexane rinsed gauze pad over a 9" x 9" area on each floor area
tested. The gauze pad was handled with forceps. The wipe test
sample "gauze pad" was then returned to its container "VOA Vial"

for analysis.
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3.4 Analytical Methods

The analyticél methods employed to analyze samples are
presented in detail in the S&A/QAPP. Table 3.5 summarizes the

specific analytical methods used.

3.5 Quality Assurance
As required by the Fort Totten S&A/QAPP a quality assurance

summary report was to be prepared upon the conclusion of all
sample collection, analysis and data reduction activities. The
purpose of such a report is to "summarize and present all
pertinent quality control data and discuss the influence of
quality assurance issues on the overall data quality." This
report consists of the discussion and reéults provided in this
section.

As applied to field measurements and laboratory analyses
performed during this project, Quality Assurance is the
demonstration and documentation of data quality. These
procedﬁres include the recording of all quality control
activities undertaken by the field team, and the assessment of
analytical performance of the subcontract laboratory through the

analysis of internal and external control and audit samples.

3.5.1. Field Sampling and Measurements

All field sampling was in compliance with the S&A/QAPP; all
field samples and QC samples were collected as planned; all wells
were surveyed before sampling, proper decontamination procedures
were utilized, field analytical parameters of conductivity, pH,
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TABLE 3.5
ANALYTICAL SUMMARY

Sample Sample EPA
Location Date No. Parameters Method No.
MwW-1 7/22/87 2332-301 Volatile Organics 8240
Extractable Organics 625
Total Metals 200 Series
MWw-2 7/22/87 2332-302, Volatile Organics 8240
(triplicate) 2332-306, Extractable Organics 625
2332-307* Total Metals 200 Series
MW-3 7/22/87 2332-303 Volatile Organics 8240
Extractable Organics 625
Total Metals 200 Series
MW-4 7/22/87 2332-304 Volatile Organics 8240
Extractable Organics 625
Total Metals 200 Series
MW-5 7/23/87 2332-305 Volatile Organics 8240
~ Extractable Organics 625
Total Metals 200 Series
Well 7/22/87 2332-308, Volatile Organics 8240
Sample Blk 2332-309% Extractable Organics 625
Total Metals 200 Series
Well 2332-310, Volatile Organics 8240
Travel Blk 2332-311%*
Well Travel 7/23/87 2332-360, Volatile Organics 8240
Blk #2 2332-359*
S-1 7/20/87 2332-320 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
S-2 7/20/87 2332-321 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
S-3 7/20/87 2332-322, Volatile Organics 8240
2332-328, Extractable Organics 8270
2332-329* Total Metals 7000 Series
S-4 7/20/87 2332-323 Volatile Organics 8240
Extractable Organics 8270
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TABLE 3.5 (Continued)
ANALYTICAL SUMMARY
Sample Sample EPA
Location Date No. Parameters Method No.
s=5 7/20/87 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
S-6 7/20/87 2332-325 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
s-7 7/20/87 2332-326 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
S-8 7/20/87 2332-327 Volatile Organics 8240
Extractable Organics 8270
Total Metals 7000 Series
S-11 7/20/87 2332-330 PCBs 3540 & 8080
S§-12 7/20/87 2332-331,  PCBS 3540 & 8080
(triplicate) 2332-358,
*2332-332
Soil Sample 7/20/87 2332-332, Volatile Organics 8240
Blank *2332-333 Extractable Organics 8270
Total Metals 7000 Series
Soil Sample 7/20/87 2332-337 PCBs 3540 & 8080
Blank #2
Soil Travel 7/20/87 2332-335, Volatile Organics 8240
Blank #1 *2332-336
Sed-1 7/21/87 2332-341, Volatile Organics 8240
(triplicate 2332-344, Total Metals 7000 Series
%*2332-345 Petroleum Hydrocarbons 503 A,D
~ Std Methods
Sed-2 7/21/87 2332-342 Volatile Organics 8240
Total Metals 7000 Series
Petroleum Hydrocarbons 503 A,D
Std Methods
Sed-3 7/21/87 2332-343 Volatile Organics 8240
Total Metals 7000 Series
Petroleum Hydrocarbons 503 A,D
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TABLE 3.5 (Continued)
ANALYTICAL SUMMARY
Sample Sample EPA
Location Date No. Parameters Method No.
Sediment 7/21/87 2332-346, Volatile Organics 8240
Sample *2332-347 Total Metals 7000 Series
Blank Petroleum Hydrocarbons 503 A,D
Std Methods
Sediment 7/21/87 2332-348, Volatile Organics 8240
Travel *2332-349
Blank
Wipe #1 7/21/87 2332-350 DDT, DDE, DDD 608
2332-354,
*2332-355
Wipe #2 7/21/87 2332-351 DDT, DDE, DDD 608
Wipe #3 7/21/87 2332-352 DDT, DDE, DDD 608
Wipe #4 7/21/87 2332-353 DDT, DDE, DDD 608
Wipe Sample 7/21/87 2332-356, pDT, DDE, DDD 608
Blank 2332-357

* Note these samples were sent to MRDED-L for

included in this report.
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and temperature were recorded as required, and chain of custody
procedures including sample labeling were adhered to.
3.5.2. Metcalf & Eddy Laboratory Analysis, Systems and
Performance Audit

An on-site laboratory systems audit would normally be
performed by Metcalf & Eddy to assure that the subcontractor
laboratory is capable of maintaining the necessary minimum levels
of instrumentation and levels of experience of personnel, and
that laboratory quality assurance/control procedures are in
conformance with the requirements of the QAPP. However, since
the Army Corps of Engineers, Missouri River Division Laboratory
(MRD) decided to conduct a performance and system audit of
Resource Analysts, Inc. (RAI) to validate their ability to
perform work under this contract, Metcalf & Eddy did not schedule
any additional audits. The independent performance audit
conducted by the COE involved preparation and analysis of QA
sampleé prepared by the Army COE Missouri River Division (MRD)
Quality Assurance Laboratory. The purpose of those QA samples
was to provide an independent determination of any problem areas
in sample handling, analysis, and reporting by the subcontract
laboratory. The program also provided data to document
performance of the various measurement systems. Quality
assurance samples were submitted as blind samples to RAI for
comparison of results. The QA samples submitted had been
selected by the MRD QA Laboratory to include analyses of

duplicate standard pairs, low and high range standards, as well
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as blanks. The QA samples were prepared in certified Organic
free water, not actual site samples. The results of the MRD
audit were not made available to M&E, only that MRD had approved
RAI Laboratory to conduct the required analyses under this
contract. The laboratory related quality control activities
undertaken during the course of this project were designed to
assure that measurement systems as well as activities specific to
a given site evaluation were under control.

The ongoing laboratory related quality control activities
consisted principally of the evaluation of data obtained from the
following sample categories: (a) calibration standards,

(b) working standards, (c) field samples, (d) laboratory
duplicates, (e) laboratory spikes, (f) lgboratory methods blanks,
(g) trip blanks, (h) laboratory split samples. Procedures to be
used to evaluate that data would include calculation of
arithmetic means, standard deviations, relative percent
diffe:ences for duplicate samples and comparison of differences
between standards of spiked and experimentally determined values
expressed as percent recovery. Identification and treatment of
outliers was not appropriate as no marked deviations were noted
in the data set. The information used to evaluate the laboratory
quality control activities was to be obtained from the
subcontract laboratory performing the analytical work. An
assessment of the laboratory’s compliance with stated objectives
presented in the Fort Totten S&A/QAPP is summarized below.

Quality Assurance data are presented in tables F.1 through

F.5 in Appendix E. The tables include results for field
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duplicate analysié: laboratory sample spikes, laboratory
replicates, laboratory sample spikes, surrogate Recoveries and
laboratory control data.

All Field.éﬁplicate Analysis with the exceptions of Chromium
and lead in MW-2, Silver and Cadmium in S-3, and Silver and
Barium in Sed-3 were within QA objectives as presented in
Table F.1l. Laboratory Sample Spikes were within QA objectives
with the exception of Selenium in MW-1, S-1, and S-7, Arsenic in
§-7, and petroleum hydrocarbons in Sed-1 field duplicate, as
presented in Table F.2. Laboratory replicates, as presented in
Table F.3, were within QA objectives with the exception of Barium
in MW-1. The Surrogate Standard Recoveries for volatile
compounds as presented in Table F.4 were within the control range
with the exception of D(4)-1-2-Dichloroethane in S-3, D8-Toluene
in MW-2, MW-2 Field Duplicate, MW-3, MW-4, MW-5 Lab Replicate 2,
Well Travel Blank, and Lab Controls D0027, and D00l12. Surrogate
Standard Recoveries for Extractable organics were within control
ranges\with the exception of 2-Fl1-Phenol in S-3 Field Duplicate,
S-5, Blank A014 S-8, and S-8 Lab Duplicate, Nitrobenzene and
2-Fl-Biphenyl in S-1, S-2, S-3, S-3 Field Duplicate, S-7, Blank
AO0l4, S-8, and S-8 Lab Duplicate, and Terphenyl-dl4 in S-8 as

described in Table F.S5.
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3.5.3 RAI Quality Assurance

Wells

Spike recégery was below control limits for selenium. Since
both the calibration and verification and the laboratory control
sample were well within control limits, this probably represents
a matrix effect.

Silver recovery was low in the laboratory control sample,
however, since spike recovery was well within control, the data
was accepted for the series.

Silver, barium, cadmium and chromium for all samples and
lead for "Well #4 2332-304", (our laboratory number 10465-12)
were analyzed by method 7241 (Graphite Furnace Atomic Absorption
Spectroscopy) .

Surrogate recoveries for dg-toluene were consistently low
for these samples. Some fell just below acceptance levels. This
would not have effected the detection of toluene however. No
toluene was found in the samples. Methylene chloride was found
in an instruments blank at 11 ug/L. It was not found in the
samples. One of the laboratory replicates had higher than normal
recovery for methylene chloride. This elevated level is likely
due to lab contamination. Matrix spike recoveries were
acceptable.

BIS-2-ethylhexyl phthalate was found in the blank for
semivolatiles at a level equivalent to 100 ug/L. Some samples
contained this compound at similar levels. These values should

be considered suspect. Matrix spike recoveries for the
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semivolatiles ranged from 38 to 134% recovery. While some values
were outside project limits, they fell within EPA CLP acceptance

criteria.

Soils

Spike recoveries were below control limits for arsenic in
the soils samples and selenium in both the soil and water
samples. Since both the calibration verification and the
laboratory control sample were well within control limits, this
probably represents a matrix effect.

Silver recovery was low in the laboratory control sample,
however, since spike recoveries were well within control for both
the soil samples and the water sample, the data was accepted for
the series.

Silver, Barium, Cadmium, Chromium, and Lead were analyzed by
Method 6010 (Inductively Coupled Argon Plasma Spectroscopy) ICP.
No problems were encountered for Volatile Organics.

No problems were encountered for Acid/Base Neutral Extractable
Organic Compounds. No analytical problems were encountered for

PCB’s.

Sediments

Spike Recoveries were below contract limits for arsenic in
the soil samples for the selenium in both the soil and water
samples. Since both the calibration verification and the
laboratory control sample were well within control limits, this

probably represents a matrix effect.
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Silver recovery was low in the laboratory control sample,
however, since spike recoveries were well within control for both
the soil samplgg and the water sample, the data was accepted for
the series.

Silver, barium, cadmium, chromium, and lead were analyzed by
method 6010 (Inductively Coupled Argon Plasma Spectoscopy). Lead
was analyzed in the water sample "2332-346 FT Sed Sam Blk", (our
laboratory number 10,430-13) by method 7421 (Graphite Furnace
Atomic Absorption Spectroscopy).

Recoveries were low for the volatiles laboratory control
sample. Methylene chloride was found in the water blank at 13
ppb but was not found in the samples. Toluene was found at 0.7
ug/g in the soil blank but was not'found>in the samples. The
duplicate water matrix spikes showed higher than expected
recoveries (113 to 171%). The detection of volatiles was not
effected however, and no compounds were detected in the
samples. Surrogate recoveries for all samples were acceptable
excepﬁxfor BFB in 2332-346 FT Sed Blk which was 83% with an
acceptance limit of 86%.

Matrix spike recovery for oil and grease was 156% and 60%
for the two soils spiked. Inhomogeneity of the soils contributed

to the error.

Wipes
Wipes were analyzed for pesticides by electron capture gas
chromotograph and confirmed using Hall Detector. Interferences

in the wipes may have been present and raised detected
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quantities. Thesé samples could not be subsampled for precision
and occurance determination. Laboratory Control Sample results
for pesticides were within CLP acceptance limits except for
Endrin and DDT which showed 51 and 27% recovery. CLP criteria
are 56 and 36% respectively. The calibration for DDT is updated
with each calibration check sample to compensate for changing DDT
breakdown characteristics. This is reflected in the reported

concentration for DDT in the mid-range calibration QC data.

3.5.4 Summary

The above observations are minor in nature, thus the
analytical sample data presented within this report is
satisfactory and completely usable for the original purpose of

this site characterization.

4.0 ELECTRO-MAGNETIC SURVEY
4.1 Introductijon

Ah electro-magnetic (EM) survey was performed at the U.S.
Coast Guard Station at Fort Totten on December 8-10, 1986. The
purpose of this survey was to detect potential buried ordnance
and drums, and to verify that groundwater monitoring wells could
be installed safely without drilling into buried obstructions
such as water lines, power lines, and communications lines.

The instrument employed in this survey was a GEONICS
EM-31. This instrument is direct "continuous" reading in
millisiemens per meter (ms/m). It has an effective exploration

depth of about 6 meters and is composed of a self-contained
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dipole transmitter and dipole receiver which operates on a
9.8 kHz frequency. The EM-31 is powered by alkaline "C" cell

batteries and has conductivity ranges from 3 to 1,000 ms/m.

4.2 Subsurface Conditions

Prior to performing the EM survey, research at the Post
Engineers Office at Fort Totten was conducted. This research
consisted of obtaining all known drawings of underground
utilities which included communications lines, potable water
lines, fire fighting water lines, electrical service lines, storm
drainage lines, and sewer lines. During this research, some
utility drawings were obtained. However, it was learned that
many drawings of underground utilities af Fort Totten were
destroyed during a fire. It was also learned that the U.S. Coast
Guard Station property at Fort Totten is a maze of abandoned
underground cables which served the old gun emplacements and
overall communications for the site. During the EM survey, some
of thé;e cables could be seen in various states of decay

penetrating above the ground surface. Drawings of these

abandoned cable positions were not available.

4.3 Method

The U.S. Coast Guard property at Fort Totten was mapped as a
grid system prior to performing the EM survey. The grid
consisted of 12’ x 12’ squares which were measured off in
horizontal and vertical lines with cloth tapes. The horizontal

and vertical lines were then walked while carrying the EM-31
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which was set on 500 mv at a maximum detection range of

30 mmho/m. All réadings at or above 30 mmho/m during the survey
were marked with a wooden stake. Consistent readings in straight
lines were verified with utility location drawings or assumed to
be abandoned undocumented utility lines. Single non-consistent
EM hits were marked and later re-surveyed in an attempt to

establish a pattern.

4.4 Results

As expected, the EM-31 detected all known utilities as well
as undocumented abandoned utilities. Many abandoned utility
lines detected were discussed with personnel of the U.S. Coast
Guard Station. Their local knowledge of this area verified the
existence of these abandoned lines. U.S. Coast Guard personnel
recalled unearthing many of these lines during station
improvements and maintenance.

The only major EM hit which could not be explained was in
the northeast area of the recreation field as shown in
Figure 4.1. This area covers a buried fortification "Battery
King™ which might account for the unexplained EM hits. It was
later learned that Battery King still contains the metal ring gun
mounts, although the guns themselves were removed during the
battery’s demobilization. It was also learned that a mini-
railway system existed between Battery King and the underground
bunker munitions storage facility on Fort Totten’s northern
tip. The railway was used to transport munitions to Battery King

and may still exist in whole or in part. Metal pieces of this
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railway would include axles, wheels, tracks, spikes, and rail car
bodies.

4.5 Conclusion

The subsurface area below the U.S. Coast Guard Station at
Fort Totten is a maze of utility lines and debris. This was
ascertained from old and new site drawings, interviews with Coast
Guard and Army personnel, visual observations, and EM survey
results. Historically, ordnance has been unearthed along the
waterfront of the U.S. Coast Guard Station and on U.S. Army
property to the north. This was ascertained by interviews with
U.S. Coast Guard and U.S. Army personnel. However, no buried
ordnance or drums were found on the U.S.tCoast Guard Station
property by M&E or the present U.S. Coast Guard personnel at the
station. In addition, the majority of the EM survey data
resulted in continuous and consistent detections which are
interpreted to as buried utilities. The exception to this is the
northeést area of the recreation field as shown in Figure 4.1.
This area contains magnetic anomolies which could be the remnants
of a buried rail road system that serviced Battery King. It can
not be concluded with certainty that buried ordnance or drums do
not exist on this property without performing excavations.
However, it is unlikely that buried ordnance and drums exist on
the U.S. Coast Guard property. This is based on interviews with
U.S. Coast Guard personnel presently assigned to Fort Totten,
results from the existing EM survey data, drawings and past DOD

activities that took place on this property.
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5.0 BUNKER (BUILdiNG #619) PENETRATION
5.1 Introduction

The bunker (building #619) which stands at the east corner
of the U.S. cOa;t Guard property at Fort Totten across from
building #615 was thought to have a sealed room. This assumption
was made due to the fact that approximately three-fourths of the
structure has usable space and the remaining one-fourth (east
corner) appears to be sealed with concrete aggregate. Concrete
aggregate was also used to construct the entire bunker.

The bunker was constructed in the early 1900‘s. It was used
first as a communications center and later as a storage area.
DDT was once stored in this structure, but now it is used by the
U.S. Coast Guard Station as a general equipment storage area.
5.2 Method

A 6-inch diameter diamond tip barrel coring devise powered
by a 6 hp electric motor was used to core through the front
outside wall and interior wall of the suspected room. During the
coring: operators used supplied air breathing systems and
continuously monitored the ambient air for Organic vapors,
radiation, and explosive levels. Air monitoring was performed
and supplied air was breathed in the event wall penetration
resulted in a contaminant release.

The length of the coring barrel was 36 inches at full
penetration. A 36-inch barrel was selected since the average

thickness of the bunker wall in usable spaces was 18 inches.
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5.3 Results

The coring b;rrel penetrated the front outside bunker wall
to a depth of 36 inches without reaching an interior space.
Coring was again performed on the inside bunker wall which was
accessed through the interior space. During the coring of the
interior wall, a 2-inch void was encountered at 16 inches of
penetration. The coring barrel passed through the 2-inch void
and continued coring into the next wall until a depth of
36 inches was achieved. At this depth no interior space was

found to exist in the suspected roonm.

5.4 Conclusion

The east end of the bunker (building #619) does not appear
to be a sealed room. This area of the bunker appears to be solid
reinforced aggregate concrete. The matrix of the aggregate in
the suspected room is identical to that of the usable rooms and
walls. This probably means that all parts of the bunker were
constructed at the same time and that a room was not later sealed
off. In addition, construction of the bunker appears to be
prefabricated. Walls were probably pre-formed in pieces and
later assembled by a crane. This would account for the 2-inch
void between the bunker interior wall and the suspected room.
Lastly, the east corner faces Long Island Sound which would be
where a potential attack would come from. It is, therefore,
suspected that the east wall of the bunker was given extra
strength as was the roof. Both the roof and the east bunker wall
"suspected room" are constructed to a 7-foot thickness of

reinforced concrete aggregate.
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6.0 PRESENTATIONFOF RESULTS

This section contains a summary of sample analysis results
and a presentapion of groundwater standards and soil clean up
criteria associ;ted with the analytes measured. The analytical
results are discussed and compared to the standards and criteria
in Section 7 to determine the presence or absence of

contamination at the site.

6.1 Analytical Results

Table 6.1 summarizes the monitoring well and other aqueous
sample data. Soil sample data are presented in Table 6.2,
sediment sample data are presented in Table 6.3 and Wipe sample
data is presented in Table 6.4. Only an&lyte concentrations
greater than detection limits were reported in Tables 6.1-6.4.

The complete analytical results are presented in Appendix D.

6.2 Water and Soil Standards and Criteria

fb present a basis for comparison of analyte concentrations
measured to those acceptable or suggested for groundwater and
soils, National Priority Drinking Water Maximum Contaminant
levels (MCLs) and Maximum Contaminant Level Goals (MCLGs)
developed under the Safe Drinking Water Act, NY State groundwater
standards, US soil background metal levels, NJ soil cleanup
objectives and NJ surrogate or action levels of organics in soils
have been presented in Tables 6.5 and 6.6.

The NJ objectives are presented to place the concentrations
of metals and volatile organics detected in soil at the site into

perspective, because no New York State Standards or criteria were
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TABLE 6.1. AQUEOUS SAMPLES

-1 -2 -3 -4 n-S Semp Bk Trov 8k #1  Trav BLk M2
2332-301 2332-302 2332-303 2332-304 2332-30% 2332-308 2332-310 2332-360
Voletile Orgenics L4 L] L L L] L] w w
!
Somi-volatile Orgenice
! {
818(2 ethylhexylphthalate) /L 120 120 17 120 120 110 RA NA
total Netels
i Arsenic as As ug/L <10 16 <10 <10 <10 <10 NA NA
fooe Serium es Do ug/L 200 230 <100 150 <100 <100 1) NA
o Chromium s Cr g/t 3 or 32 n <25 <10 NA NA
s Leed o Pb w/t 14 30 4 330 < <S5 A NA
F'S
g FIELD MEASUREMENTS
oo PN units 6.8 6.4 1.5 6.5 5.6 ” L] L]
conductivity r 430 210 470 ’ ™0 210 ] m ]
temperature c 1% "% 13 7 1% " m L

NA - Not anelyzed for this perameter

* units ug/ke

Note: enly enslyte concentrations grester than detection imits have been reported
N = Wot messured

Samp Olk = Sample Slank

Trev Blk = Trovel Blenk

WD = Not detected
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velstile Srganics

Nethylene chieride
Toluare

Senl Volatile Organics

Flwreanthens
Pyrers
Sense(a)anthrecere
Chysern

Sle(2ethyibenyl ghtholote

Sersel( ) flunranthare
Sereele)ipyrens
Idew(1,2,3-¢c,O)pyane
Serwmelg, b, H iperyieons

Total Matele

Silver
Aresnis
Sortun
Cotnlume
Cwenhn
forewry
Lend
Seleni

. g
o fs
o Oe
o cd
o Cr
LN
o«
o O

-2
852-3
w/ie

TAB;B 6.2.

fiiivii

-4 s-3

32-3M
/iyt up/ke®
a0 ]
<500 <300
<300 TRACE
<300 <300
<3080 <308
<308 <300
1,400 1,700
03 TRACE
<300 <300
<900 <300
<300 <300
1,000 «t,008
4,900 8,608
®,000 30,008
<80 <00
11,000 12,000
[ L J e
100,000 250,000
«1,000 «t,000

2332-3%
/g

«1,000

«1,000

SOIL SAMPLES

s-7

7332-32
w/ke®

it

<309

TITHT

«1,000
20,000
37,000

n,000

-8
332-327
we/ke®

§d

97,000
<4,000

wt

«0
<19
<10
<18

10
L3 ]
<«
9

<10
«ie
<108

<10
.3

«10

352-13%
w/t

-
.N

c-3a39
w/re®

9-A104
w/hgt

«300

§

<308

§3¢§

<308
<308

Sesp 81k Trov BlK L] llﬂ Leb 0Lk Leb 0Lk

2332-333 c-yoe

(1
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TABLI; 6.2 (Continued). SOIL SAMPLES

s-11 $-12 Semp Bk #2 Leb Blk
2332-33%0 2332-33%1 2332-337 8-P102

ug/kg* uvg/kg* ug/L ug/kg®
o= []
PCe- 1242 <80 <80 <80 <80
PCe-12%4 <160 <160 <160 <160
PCs-1221 <80 0 <80 <80
PCe-1232 <80 <80 <80 <80
PCe-1248 <80 <80 <80 <80
PCe-1260 <160 <160 <160 <160
PCe-1016 <30 <80

Detection linfts of aquecus sesples are Lower then sofl senples
Sdry wt besle
A - flot snetlyzed for this perameter
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TABLE 6.3. SEDIMENT SAMPLES

|

Sed-1 Sed-2 Sed-3 Sed Sesple Blk Sed Travel BLk
2332-341 2332-342 2332-343 2332-346 2332-348

Volstile Organics w "w L] W w*
Total Metsls

Arsenic as As ug/ke 4,900 5,000 2,800 <10* A
Sorium os Ba uwg/kg <10,000 18,000 10,000 <100* NA
Chromium as Cr ug/kg 13,000 19,000 12,000 <10* NA
Nercury as Mg ug/kg 270 ‘ 200 1,500 <. 5* WA
Lead s Pb ug/kg 210,000 223,000 270,000 <S¢ NA
Petroleum Nydrocerbore ug/kg 220,000 280,000 150,000 <1,000* NA

L}
WA - flot anslyzed for this perameter
* units ug/L
Note: only snelyte concentrations grester then detection limits have been reported
M = Not meessured
Senp Blk = Semple Blenk
Trav 8lk = Trovel Blonk
W = Not detected
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350
Corsantretion Detection Liait

(wruips)
(WY .2
4.4 - 00¢ 1.1
4.4 - 0 (Y

"
(W/vipe)
.0
8.0
0.0

TABLE 6.4.

«
-3%4
Cwmentretion Detection Linit

(ug/uipe) (ug/uipe)
1.7 | X ]
(& .4 ..
.42 [ X )

WIPE SAMPLES

Wips 03
2332-3%2
Cancemtration Detection Linlit
(ug/vipe) tug/wipe)

.2 ™. n
.03 [ X}
.53 0.0

0w

wips 0
352-953%
Concontrotien detection Linit
(up/uipe) (ua/vipe)

4.9
.2
[ X ]

stk
e
Concemtrotion  Detection Lot

(up/uipe) (ug/wipe)
(] [
..' ~. [ 24
» » 0.0
» » o.0
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TABLE 6.5. WATER CRITERIA

NATIONAL PRIMARY

e T Tt s (3 B

ug/L ug/L ug/L

Arsenic 50 50 25 <10-10¢
Barium 1,500 - 1,000 <10-16 -

Chromium 120 50 50 | <10-97

Lead 20 50 5 <5-330

bis(2ethylhexylphthalate) - - 4,200 110-170

Footnotes:

1. MCLG - Maximum contaminant level goal; proposed values taken from 50 Federal Register 46936
(November 13, 1985).

2. MCL - Maximum contaminant level; interim guidance levels.

3. WVater Quality Regulations, New York State Department of Conservation 11/29/84 and Environmental 8/31/78.
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TABLE 6.6. SOIL CRITERIA

DATA RANGES NJ
ug/kg ) Action Levels
Volatile Organics <500 1,000
Extractable Organics <300-1,700 10,000
N Background("z) Uu.s Background(3) Data Ranges NJ Cle?g?ﬁ

ug/kg ug/kg ug/kg Levels
Silver NA 90 <1,000-4,500 5,000
Arsenic NA 1,100-16,700 2,700-20, 000 20,000
Barium NA NA 16,000-100,000 NA
Cadmium 1,000-4,000 10-1,000 <500-1,200 3,000
Chromium 5,000-48, 000 1,000-1,500,000 8,600-39, 000 100, 000
Mercury NA 10-4, 600 70-1,200 1,000
Lead . 1,000-180, 000 2,000-200, 000 _ 15,000-250,000 250,000-1,000,000
Selenium 10-40,000 10-5,000 <1,000 4,000

Footnotes:
1. NJ Dept. of Environmental Protection, Summary of Approaches to Soil Clean Up Levels, January 1987.

2. NJ Cleanup Objectives cited to put the level of soil contamination into perspective. No New York
Guidance is available.

3. NJ established surrogate or action level (1 ppm volatile organics in soil).



identified. The NJ regulations listed are in no manner
applicable to the Fort Totten, NY site. The New Jersey
Department of Environmental Protection guidance related to soil

clean-up levels—is included n Appendix G.

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Introduction

The objective of this investigation was to provide a
preliminary investigation to determine the presence or absence of
chemical contamination which may have resulted from former DOD
activities at Fort Totten and to determine the potential for
contamination of local groundwater or surface water supplies. To
accomplish this objective 5 groundwater wells were installed, and
the following samples were collected from areas most suspect of
contamination: 5 groundwater samples, io soil samples, 4 wipe
samples, and 3 sediment samples.

New York State groundwater standards served as a basis for
comparison. In the absence of New York soil clean-up
requlations, New Jersey soil ;T;Qn-up guidance levels were
compared to analyte concentrations found.

7.2 Results

Volatile organic compounds were below detection limits for
soils and groundwater, semivolatile organic compounds were
measurable in some soil samples but well below NJ Clean-up
criteria. PCBs in all soil samples were below detection limits.
Although most total metal concentrations were below New York
State groundwater standards, chromium and lead concentrations in
MW-2 and MW-4 exceeded these. Mercury at 1200 ug/kg in (S-7) and
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1500 ug/kg (Sed-3) exceeded NJ Cleanup criteria of 1000 ug/kg.

Petroleum hydrocarbons concentrations of 220,000 ug/kg,

280,000 ug/kg and 150,000 ug/kg in Sed-1, Sed-2 and Sed-3,

respectively exceeded NJ action levels. DDT, DDD, and DDE were

detected in all wipe samples collected in buildings #619 and

#624.

7.3

Conclusions

There is little evidence of volatile or semivolatile
organic compound contamination in groundwater, soils, or
sediments.

No evidence was detected of PCB contamination in soils
near former locations of electrical transformers.

Lead contamination in the groundwater of MW-2 and MW-4
may be attributed to past DOD activities. Lead is a
common contaminant at former defense sites. However,
chromium disposal has not been identified in available
literature and may or may not be attributed to former
defense activities. Mercury disposal onsite was
reported. Therefore, mercury contamination in soils and
sediments may have resulted from past DOD activities.

Petroleum hydrocarbon concentrations in sediments
exceeded NJ action levels. This contamination may be
attributed to past DOD activities due to numerous oil
spills at the site, that had occurred during DOD
operations.

The presence of pesticide contamination in

buildings #619 and #624 is most probably due to past DOD
activities. The storage of pesticides in these
buildings had been reported in available information.

Although results of the EM survey presented in Section 4
resulted in heavy interference from utility lines and
debris, it is unlikely that drums or ordnance are buried
onsite. This conclusion is based upon interviews with
coast guard personnel, interpretation of survey data and
existing drawings and available information regarding
past DOD activities onsite.

The east end of building #619 does not appear to contain
a sealed room.
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7.4

Recommendations

Since the Scope of Work for this evaluation was to
"confirm or deny" the presence of environmental
contamination, it is recommended that a Risk Assessment
at a minimum or an RI/FS at a maximum be performed since
contamination does exist on this site. However, it
should be noted that the groundwater on this site is not
used as drinking water nor does it flow towards a
drinking water source. Groundwater on this site
discharges into Long Island Sound which is actually the
Atlantic Ocean. The primary threat of concern to the
environment and human health on this site appears to be
the presence of mercury contamination in soil, marine
sediments, and in the floor drainage system of building
#615.

R
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APPENDIX A

WELL LOGS AND FIELD DATA
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METCALF & EDOY. INGINEIEIRS. 000100 ¢ nEw YORE © PALO ALYS

Lasoratory o, 2! 8-GLOTECH

. WATER CONTENT

SAMPLE NO. _VA'-;'DQ__S
DATE TZSTEDM 19 '3183 TESTED BY w, CHE&H \

ACCT. wO.

acer. anor, 1 SCE - PoeT ToTroAs

[ 2 =

WATER CONTENTY, ws(C/E2100)

, e
2522 20 22" 202! jolnz’ 2o
TEST NUMBER ruig-s8  Iww2 s7 M3 so|Mwy s [Mws-g
TARE NUMBER iR e |P 1= N 1R
A. wEIGHT OF wET so+TaRe  |352 74 418, 80]446.09 |28 72|78 oy
8. WEIGHT OF DRY SOIL+TaRE [292.7d [349.28 397,206 |2y8.551I57-1¢
C. WEIGHT OF WATER, W t(4-8) | 60,00 | 70 4491 42.83 | 28.22]1 20.90
D. WEIGHT OF TARE $134Y |G/S>5 |5/83 | 49.30 [S/.93
E. WEIGHT OF DRY SO, Wy:(8-0)/ 24 /.40 1296 25 [245.231299.20| 25.7¢4
F. WATER CONTENT, W: (C/E1100)| 24,9 22.& 1 /4.0 1 9.4 | 2/.8
gy _

TEST NUMBER VIC=$7)
TARE NUMBER . 1S -
A. WEIGHT OF WET SOIL+TARE 127,28
8. WEIGHT OF DRY SOIL+ TARE | 240 .68
C. WEIGHT OF WATER, WatlA-B) | 20 O
D. WEIGHT OF TARE S) 24
€. WEIGHT OF DRY SOIL, W, t(B-D)| )R 9, &Y
F. WATER CONTENT, Ws (C/E3100) | /¢, 2
Ys/89 WidrousTLS
| TEST NUMBER w3 $2 [muw2 $7MwS 7 -SMw B SQ)
TARE NUMBER
A. WEIGHT OF WET SOIL+ TARE | pxB—ii8 .
B weiGHT OF DAY soiL + Tane | |L,8.83 |[oB .91 | \Sh.0% [ 1S3.LT [135.22
C. WEIGHT OF WATER, W, t(A-8) Sl _ L
D. WEIGHT OF TARE 380 31%) | Su4Y | sby3 | evA2
E. WEIGHT OF DRY 30IL.%,:(8-D) | {3699 | 972.00 | 10466 | 103 I8 [ gy.30
F. WATER CONTENT, Ws(C/E 1100)
TEST NUMBER Mwy Y
TARE NUMBER
A. WEIGHT OF WET SOIL +TARE
B. WEIGHT OF DRY SOIL + TARE | (Y3 89
C. WEIGHT OF WATER, Wgt(A-D)
D. WEIGHT OF TARE .69
E. WEIGHT OF DRY SOIL,W,:(8-D) | @2 90
2




METCALF & EDDY. gnoinEens.

SIEVE ANALYSIS HYDROMETER ANALYSIS
ITC OF OPEIING M MCHES NUNDER OF WESN PER WICH, U. 5. STANDARD ORAIN ITT 1w v,
s oaw % T3 2 .o e+ 2 3238383 3333 3 SAREEIE 8 8
-~ 100
~oX —
L] { \‘ 0
o — \ )
N \
A
s 90 é‘ \ 1 vo
X »
- i M x
2 v ol
s \ \ s
% t Y
e Je— 3
% o — \ =
o - w0
«®
¥ ‘{\‘,_ &
" Ty I ”
S
\ U
) At
W S ro
0 L‘ 0
X
wo | . 11 ) | 111 | °
§ fsgsss § ecc-eo- - .enen v 53538 5 33§53 § 8
coanse 1 o coanse | wEowe i rine mr 1 cLay
COBBLES
GRAVEL SAND FINES
Fl
SAMPLE O, KEY SoePTH SAMPLE DESCRIPTION
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METCALF & EDDY, INC., Engineers, BOSTON . NEW YORK . PALO ALTO

SIEVE ANALYSIS

Lasoratory No. O18 = GEQTECH

v

accT. assn, USCE-FT.OTIEN

2237
pieLD savee no, AU 18 ss  (z¢:2y ACCT. NO. 2332
DATE TESTED \T&l% 6 1981 reseosy W CHECC B
WT. TOTAL DRY SAMPLE + TARE ¥3S .22
WT. TARE Sh 52
WT. TOTAL DRY SAMPLE 84.30
WT. RETAINED  #10 SIEVE % PLUS 110
WT.PASSING  #10 SIEVE % MINUS #10
$PLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)
WT. PASSING #10 SIEVE + TARE
WT. TARE ¥
WT. PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
uss. CUMULATIVE USs. CUMULATIVE | % Passing | % ToTAL
SIEVE WEIGHT 9 SIEVE WEIGHT | 10% RETAINED | SamPpLE
NO. RETAINED AETAINED NO. AETAINED RETAINED
A .
po 20
2 840
Y12 #60
Ve #200 ‘7// 7
" ] o AR
0. 4 st iy
—YOTAL
NO. 10 200
PAN

B=%PLUS #10 + % MINUS #10 x A

“+

x A




rd

SIEVE ANALYSIS

wasoratory no.  OVB -(EOTEC acer. assn. WSCE  FT. TOTIEN
- ’ ’
FiEwo saweie o, AAW-2 S7 (20722 ) ACCT. NO. 2332

DATE TESTED \’0"4' ‘0,7 ﬁ87 YESTED BY . EccH)
WT. TOTAL DRY SAMPLE + TARE 108 .91
wtaner L @ 31 N
WI. TOTAL DRY SAMPLE 71.00
WI. RETAINED #10 SIEVE % PLUS 110
) WT. PASSING  #10 SIEVE % MINUS #10

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING %10 SIEVE + YARE

WT. TARE &

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE

\
METCALF & EDDY, INC., Enginsers, BOSTON . NEW YORK . PALO ALTO

u.s. CUMULATIVE us. CUMULATIVE % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT 10% RETAINED SAMPLE
NO. RETAINED RETAINED NO. RETAINED A IETA.INED
i L 4 820
B 2 840 s 0
12" #e0 1.q1 2.S
™~ 7140 6 00 ‘ 70 8
' TR B R KT R
- g' o N‘\&\\\\l\\\‘\\i\.{\i‘ T T
WASHED N b TR
NO. 4 «200 \ \ ! i
NO. 10 ,'z%“
- PAN

8 =% PLUS #10 + % MINUS #10 x A
8= + x A

“ORM 308
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METCALF & EDDY, INC., Engineers, BOSTON . NEW YORK

L »00

.83

SIEVE ANALYSIS

LABORATORY NO. MT_ECL;_
FED saveeno. MW-3 ST Qbu’)

e
-

-

accr. asen, USCE-FT . Veqren

ACCT. NO.

2332

DATE TESTED nsosry L. CHECCH,
WT. TOTAL DRY SAMPLE + TARE ‘68‘8% o
wr.tarer |\ 3\.86
WT. TOTAL DRY SAMPLE ‘ 3‘0 '77
WT. RETAINED ®10 SIEVE % PLUS #10
WT. PASSING #10 SIEVE % MINUS #10
SPLIT PORTION PASSING #10 SIEVE (spprox. 115 gm max.)
WT. PASSING #10 SIEVE + TARE
WITARES
WT, PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT, RETAINED #200 SIEVE
WT. PASSING 7200 SIEVE
u.s. CUMULATIVE u.s. CUMULATIVE % PASSING % YOTAL
SIEVE WEIGHT % SIEVE WEIGHT 10% RETAINED SAMPLE
NO. RETAINED RETAINED NO. RETAINED A lETA.INED
po "0 18,14 2.4
2 w_|18.89 /0.1
V2 w | 22.40 ™
" no  143.83 32.0
ver 0  158.06 61.S
- [ PAN T e e
0.4 o _'S‘,L‘;S“"’ M
NO. 10 2.1\ \:5 o
PAN

S=%PLUS #10 + % MINUS M10 x A

+

x A
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SIEVE ANALYSIS

LasoratorY No. D18 ~ GEOTERCH

accr. asen, (I SES FT. foey

FIELD ‘SAMPL! NO. MW Y s ((O-H.Z.) ACCT. NO. 2332
DATE TESTED S\"LJ, e, K§8D reseoey W CHecess
WI. TOTAL DRY SAMPLE + TARE 142.59
WI. TARE # §0.69
WT. TOTAL DAY SAMPLE 92.%0
WT. RETAINED #10 SIEVE % PLUS 110
WI. PASSING 10 SIEVE % MINUS #10
$PLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)
WT. PASSING #10 SIEVE + TARE
WT. TARE #
WT. PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
us. CUMULATIVE us. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT 3 SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED R usu.mso
3 20 o O
z ez | .35 6.8
142 #e0 1679 2.2
r 140 50.82 4.7
e #200
w 5300
0. 4 o s
NO. 10 _;':L“‘
PAN

B=%PLUS #10 + % MINUS #10 x A
T + x A
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SIEVE ANALYSIS

wsoratory no.  O1B =~ GEO accr. assn, USCB- FT, WTTEN
4
FIELD sampLe NO. AA W) S 7 20’ GAnd) ACCT. NO. 2332
(rul . '
DATE TESTED \.'_O_\'-{_ﬁ, n 4189 nseosy (WM. CHECCH)
WT. TOTAL DRY SAMPLE + TARE 1836\
wr.taree JC So.43
WT. TOTAL DRY SAMPLE 103.18
WT. RETAINED #10 SIEVE % PLUS #10
WT. PASSING  #10 SIEVE % MINUS %10
$PLIT PORTION PASSING #10 SIEVE (approx. 116 gm max.)
WT. PASSING 110 SIEVE + TARE
WT. TARE #
WT. PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
Us. CUMULATIVE us. cuMULATIVE | % PassinG % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED . RETAINED
3 #20 \.S6 1.2
2 #40 z 2 ‘7 zq' 3
S = TipAl 4.4
r #140 e1.62 79.3
e w0 | 99,97 g5.1
. Ff.'; W \\\“\\‘ : ‘\}\\\\“\\\\\\\\&j\\_\g
nO. 4 0 o et ' A
OTAL
.0. '0 o .qs ol’ .m J
PAN

S=%PLUS #10 + % MINUS #10 x A
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SIEVE ANALYSIS

Lasomatory no.  OIB = GEOTICH accr. assn. ALSCE - ¥Y. Ton el
piEw sawre o, AW S~ 87 (0) ACCT. NO. 2332
DATE TESTED T'-‘Ll, 6,1 1982 nsteony e CHECCH,
WT. TOTAL DRY SAMPLE + TARE 1S6.09
WI. TARE ¥ $1.43
WT. TOTAL DRY SAMPLE 104.66
WT. RETAINED  #10 SIEVE % PLUS 110
WT. PASSING  #10 SIEVE % MINUS 110
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)
WT. PASSING #10 SIEVE + TARE
WT. TARE
WT. PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
us. CUMULATIVE us. CUMULATIVE | %Passing | xToTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SaMPLE
NO. RETAINED RETAINED NO. RETAINED . RETAINED
> 20 10 S 9.7
2’ “ | 17.49 1.4
1172 #60 25,22 .\
r 0140 ?S'n 1o 33,
v 200 4i.00 329.1
w [ o L R
0. 4 0 6 b it A b
NO. 10 9.5 3.$ _g’o“
PAN

B=%PLUS #10 + % MINUS #10 x A

*

x A




~ METCALF & EDDY

GRAIN SIZE ANALYSIS-HYDROMETER METHOD
2332

Project USCE ~ ¥T. To TEA

Location of Project QUEENS . N‘!

Description of Soil

Job No.

Boring No.M_EL.L_e Sample No. :S_B___

[}
Tested By (U . CHECCHy

Hydromoto‘r analysis @

’ ’
o,mho's.mp'. ZS"'Z-”

Date of Testing _ IV ‘t% ¢, 19872

A S

FORM 308 (NEV SD08)

Hydrometar no._ 152 H G.of solics = __ & 65 a=_UL190
Dispersing agent No. 003 Amount _ﬂ’/o__wt.dsoil.w, 89.20
Zero cofrection Meniscus correction i—
S T I I % B - U B
g o el 0 ol PO
D Ut ey o] 2o 0137
riy +6O
S LD
\ <0
1§ 5950 (LY 6o |5 0285~
2 sc |SZ el ST | 025B
les 62149 |sv|S3 |2l 0239
3 sO|Y) Issd St (24 0222
25 47Uy |s2.448 1M 0212
4 s | Yz |yq.8/46 [o-% 10203
T 24 [2\ |29 35 |io.S 03y
21 28 |25 [A9.U 29 [WS © (0|
Y3 l22.51 8. 230238 [N OO0
lid) B |l 119.9] 20 |13.0 1005
1 15.€112:S | W3] |L,.S\3.L 10039
- p.:{ |18 1% 1y 1109 1Y | W , 0019
R, = A . - 2010 comrection ¢ C, % finer = R fe)W, o-nﬁ.'i




- METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHOD .
Project USQE ‘FT\’WT,&U Job No. 2}32-

Location of Project QUEENS . NY  goring No. MW =2 sampieNo. ST

Description of Soil Depth of Sample 2-0""2-1 !
TesteaBy W3 CHECCH ) Date of Testing N Vb 8
Hydrometer analysis @
Hydrometer no. \S’LH G, of solids = Z.(.S as LOO
Dispersing agent N *DOJ Amount 4% W.ofsoil W, 77.00
Zero correction Meniscus correction L
: e
Actus! Cor. Corr. L K
Time Ew qu. Hyd. onlybr from from
~ pete |resing | e | N |™iane [ megna | W ravacis) Toke |4 ) el |
(29 Y=f22l 21 20 10137
- S €2 | S0 | &4]] 5Y |24 05277
| 42 | 49 [¢3.G| 43 | 9.2 0416
LS 37174 (443 38 jlo.l 035§
3 2s |22 [28.6 2 |\2.0 0274
4 20| 17 |&2.4{ 21 [\v8 10246
12 21L 128110 W2 0152
o 3 |lp o 4 1156 10069
R, = ey - 2010 correction + C, * finer = RIYW, peVir

PORM 300 PEV. 1988 zm \‘5 s



~ METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHOD

Project USCE ~ RT; JpTICA) Job No. 2332

Location of Project QL%UST N-Y. Boring No. !!l w 3 —. Sampie No. _._____5 '7
Description of Soil Depth of Sample __ 20 =227

Tosted By W CHECed, Date of Testing W‘ﬂ‘ ) ‘q‘ 87

Hydrometer analysis @

Hydrometer no. 35S 2 H G, of solids = 2:68 N X - =)
Dispersing agent M&EQ;____ Amount Q % W.ofsoil, W, [36.97)
Zero correction Meniscus correction 4_—

Actual | Corm. gg L [
ol ooy O N R R LA Rl P B
r.., ’ Date [reading | min L ] R, R, Finer R &5 t &4 | D mm
Qe fzn219] o020 0157
0.5 +60 )
| s2(54 139.4/ 5B (&8 L0387
.S 5159485 (26,4528 |27 0310
2 49 [ 4¢ 33.‘ So 8.‘ O
) vy M1 2949145 |84 0236
Y Yl 138 122.2] 4% |9 0210
8.S 33 [q0 [LIG]| % |7 0ISY
22 24 {2y (1S3 W [ -0lo02
568 nE| s o] 185] 1321 0067
42 121 9 [b6] 12142 10042
./JI:ﬁ St wg & S 300 ? (4.8 100 20
e n...-‘:mm: . oc.z‘\\ % fner = RUIW, ' DexVir
#ORu 208 MRV. 1908) w7 a2



- METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHODR

Project _USCE -~ BT, T° TEAD)  _JobNo. 23232
Location of Project QUEERS ﬁﬂ‘:)f Boring No.&ﬂi_'f_ Sample Na. SqYy
Description of Soil Depth of Sample o112
Tested By ‘U‘CH'&QC““ Date of Testing Jvl L \98 '
Hydrometer analysis @ '
Hydromctorno..\é._z—i__qdwlids- 2.4LS am .(.OO
Dispersing agent ”*PQ_; amount 170 wrotsoiw,_92.90
Zero correction 3 Meniscus correction ‘
Myd
Actua! | Con. Con. L K
oue |meang | e | M |0 o | e, ot e [ |, e
.(°) 'z/eﬁjp‘)zpsj o 20 | -, A 01372
¥ 30|29 7.1 81 |\l.2 0448
\ 27| 24 258 2@ |il.8 0y
2 22| 20 [218] 24 [y O3Y|
Y 20 | VT | 18.%] 2\ V2 A 0246
9 17.5] YS|1S:6! 13 S V3.2 10166
19 IS ] [124] V6 |w) 016
3 i [ w [He] 8 138 00\
8.8 o |7 (25l WS 00SS
2 9 & | 64110 Iy 2 0040
R = Ry - 2010 cOrraction ¢ C, DexVin

FORM 308 REV. SD08)

2% LG WA,
N0 LA




. METCALF & EDDY
GRAIN SIZE ANALYSIS-HYDROMETER METHOD .
Project _USCE~ BT TOTTEY  jopno _ 2332
Location of Project Q_Qz_é_y_s_,_‘;’_y__ Boring No. A S _ sample No. s?

4
Description of Soil Depth of Sample 20 QM ’)

Tested By M&_Cf-ﬁ : Date of Tcstings \’&1 (3 . \3 5 Z

Hydrometer analysis @

Hydrometer no. 'SZ- H G, of solids = 7-°Qs_ as (.00
Dispersing agent _Na. PO‘& Amount Y% WL of soil, W, '.lo's, &
Zerg correction Meniscus correction 1
‘Acteal | Cor. g:r L K
Time EW Hyd Hyc only for | from from
. Date m:ing m‘ ‘::9 ! m:'mg vu::ng ﬁ:or ni;eus tb.':. \/“:"— ?4.. D. mm
N (0) Yefruon | 28 20 | V7 | 16.S] 20 |29 .0157,098Y
s 4l w2 ls (138 » .07 20
| 2519 [9.2013.5 [ oS!y
1.€ wol 8 [2.98] 1v [ iY3 {042
2 1085|9523 US| Yy 030D
3 ol 6% W WS 1030\
. 4 9 [bL |5%] 10 |7 026%
9.5 8.S15C[6%5 45|y% 0171
21.S 819 |48! 4 [y 0 1Y
2.1 -l 13 129 7 |52 0043
L [ l62 El21(]9] 6 |1sd 0042
n,-nu.mm;-co ogé » finer = AUV, o=\

IN 1% "‘7
FORM 300 EV 1898) 3 97.



METCALF & EDDY |
GRAIN SIZE ANALYSIS-HYDROMETER METHOD -
Project AscE -~ F—T_ ToIrEN Job No. 2332

Location of Project MS,_H_L_ Boring No. U___ Samplo No. ‘_SL
Description of Soil Depth of Sample
Tested By W. CHECCH: DateofTostmgISl‘_"_(! 1157
Hydrometer analysis Y
Hydrometer no. 52 | G, of solids = _ 2. LS o= ‘.00
Dispersing agent Na PO,Q Amount \"/’ wt. ot soil, W, 104,66
Zero correction ) Meniscus correction 1
Hyd.
Actus! | Cort. Com. | ¢ [
Time |Eiapsed Hyd. | only for | trom from
. S 00 o o o 0 i Bl A el PP
v Yefp)2108] © | 20 0137
iy +60
S tco|
\ 6O | §7 |8V
.S €78y [51.6/58 | L8 029
2 55 G2 ‘14.7 cL |7 0258
o ] SIS |4ac M B[ 528|127 070
TS 41 128 [%.3] 42 | 94 .0/30
(8.S 3,.5] 338 |32.0[375 [ 0. /0l
26 31|28 |2c.8] 32| 10076
(% 2¢ |23 |220] 22119 10059
\S8 20|17 e 2l |I12f 0039
7/7 |22 { D VWS 1o 18511325 10920
A= A, - 287 comection + C, % finer = AJYW, pexVin
25 3.8
3u \7 \‘\

PORM 308 MEV. 1908)

3T w4



APPENDIX B

MONITORING WELL COMPLETION DIAGRAMS
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GROUND WATER INSTALLATION

PROJECT
Fr ToMHen ,9,14(05

"prse I

[seunN: #/3 /¢ 7] SUPERVISOR:

DRILLING CONTRACTOR:_
rR Interne hovel

COORDINATES:

ﬂ?-f v b
EIISHED éﬁ/g7 DRILLER: J. Buchkso .

WELL SITE:

WATER LEVEL DEPTH/ELEV
75 beko Grovvmd

DEPTH IN | ELEV.IN
R EFE RE§CE POINT & ELEVATION
r8’ O87s 4™
s 4 bl  /—TOP OF BURFACE CASING.: 2.2 (3,57
‘,‘i"','"z "‘ ¢ T TOP OF RISER CASING: & °
\y H ~ /~ GROUND SURFACE O bl-5
GENERALIZED [X 2 _ . I | g pa: 4°
4  §
'J 4
X  §
4
9
3 3
X c
2 2 | le- BOTTOM OF SURFACE CASING 2.2” |58.17
8  §
3 4
3 4
x ml— BACKFILL: TvPE:
x x 7710' Cowerantl - g “"
1 x kubnn'r 1 ake re
DIA. : ’ o
X RISER CASING:  vvpg: PV
3
' 43.5
- = TOP OF SEAL LE 2
— ANNULAR SEAL: TVPE: 3, * Besokorite
/72 buchets Ye Peliets 1S
141,
XX = §OTTOM OF SEAL 20
. ®ed
o I % - 13
oy L,“ TOP OF SCREEN 22 39.5
:.‘..' =1 @i — FILTER MATERIAL: TYPg: O um ”“'"“'
SIS 2 baqs |
_ -a;— screen: DA 2 e PUC
“T=1.% OPENING WIDTH: _ @/ YVPE: ot
= izl F2' |29.5
| ZLd— s0TTOM OF scREEN
METHOD DRILLED : 6 4 ¥ HSA | it sowsemoryome =
[+ e ¢ 1285
el Zlae BOTTOM OF HOLE .51

METHOD PEVELOPED : HOLE DIA:AETER
7 .9
Tmi DEVELOPED :
AOHIJ

COMMENTS:

[S

Mewatt & Edoy




GROUND WATER INSTALLATION

PROJECT. - JOB NO. WELL NO.
wotg (o €& Et lptean 2332 Rl ~ 2
DRILLING CONTRACTOR. COORDINATES.

|l R R fnternabomaf

BELUN: 6/¢/¢7 | SUPERVISOR: <. 2iv et |
|[FrisHED £ /o /BZDRILLER: T, ‘Buce kiaw

WELL BITE:

WATER LEVEL DEPTM/ELEV.

HOLE DIAMETER

P_‘q' -l

ME 140D DEVELOPED :

&.'u\o’

Tim: DEVELOPED

4% bhours

-COMMENTS:

/s ’ ‘4‘/‘0_6’:@014
) DEPTH IN | ELEV.IN
REFERENCE POINT & ECEVATION:
F-2 "s.é‘o‘f/:\‘- “’:—7—1oporsunucscumc.: 2.3 ‘lcig
. ’
Cr3 xe’ 1~ TOP OF RISER CASING: 2.0 | g q
| concrete Pd¥ = ~ /— GROUND SURFACE
geegemuzm 2 A‘J x s | £ pa: 97
LOGIC LOG s . SURFACECASING:  TYPE: Gppg [
3 4
ot
4
1 |
4
4
3 -
: 2 | Ko~ 8OTTOM OF SURFACE CASING z.7 |56%
3  §
 § .
x wol— BACKFILL: Ve Fntlamet Tope T
X X 70 boys awd (3001 A, ¢/ Feckelel,
 §
* ' oa.: 2°
5 +1— RISERCASING:  TYPE: PuC
 § 9
a
3
4 o qe lq
e TOP OF SEAL
ANNULAR SEAL: TYPE: 3/ .
/ b het bentomito pollels>
(2° {469
- X = BOTTOM OF SEAL
. LY
o.': b.::.‘-
e 'J.- ’ q .
A =1— TOP OF SCREEN 14 4.9
e
oot FiTer MaTERIAL: TVPE:
K S 3 7hays 3% Ofws Flut shpr
L TdId— scneen: o 2° Tvoe. PUE
N g B OPENING WIDTH: 0/ YveE:
‘ee ) ‘/.’
\:.'. - .:. . 3‘1 "q
o= L BOTTOM OF SCREEN VA
."' 2.
METHOD DAILLED : : BOTTOM OF SUMP -
i/ o HSA 2s' 1334
a2 e BOTTOM OF HOLE

Matratt t $a~




LS
Wy

S e —
[

HOLE DIAMETER

-4~

METHOD DEVELOPED :
Boil.ug

T DEVELOPED :

4 ‘mr}

-COMMENTS:

PROJECT: - JOBNO. TWELLNO. 3
GROUND WATER INSTALLATION g (o€ Ft ToWen 2332 R
DRILLING CONTRACTOR: } COORDINATES:
ReR Intevviaheral
BEUN: & /3/€7 | SUPERVISOR: W7, 2 1= b/ WELL SITE: WATER LEVEL DEPTM/ELEV
FILSHED. 2/5/fy |ORILLER:  J. Buc ksa b 12.5% belys brouae!
- DEPTH IN | ELEV. IN
3RE’FEREQCE P?”i:b& ELEVATION:
2" S skl p —4 '
\[-‘, j-?or OF SURFACE CASING: ' 2.2 sq'zg
co. J:. é" . 4 TOP OF RISER CASING: 2 2.0 57. l
ccncree pad /= GROUND SURFACE
GeneravLizeo L% XL NFI] . o~ x oa: €°
GEOLOGIC LOG 1, . SURFACECASING:  Yvpg: gree/
bl X
2
X X
]
4 X
3 3
x 1 P
z H BOTTOM OF SURFACE CASING 2. 5 % >
3 3
3
3 X
x W= BACKFILL: /7 5 bao TYPE: Firtlecact {7,«1'
x x PY_Jun Py +
3 ..
.l - RISERCASING:  TwpE e
s : COTE: Py
4 q \
2 A= TOP OF SEAL 25.0 2.
ANNULAR SEAL: Tvee: Bontonie
2y buckey Rl 3/
‘| §0.1
3| =" BOTTOM OF sEAL 2.0 k!
Y I 55
140 ‘.l.o ’ [ 4 ‘
,': o= TOP OF SCREEN /9.0 38
=1 o= FILTER MATERIAL: TYPE: aé/“'
oL e wls
] = foue 7 bags Flia?s Kot
-4 —screen: oA 27 e - PVC
1= OPENING WIDTH: o/ TYPE: S
N "
R = b 20.0° [28-]
op T L BOTTOM OF SCREEN —
s
METHOD DRILLED : '.'.;; ' BOTTOM OF SUMP
"/. * )d. Mo llow Som s :.-.:.. :? \3‘: o ’ 2‘70 ‘
 Ade 2t 2l Cle. BOTTOM OF HOLE

=

Metcatt & Eooy




METHOD DEVELOPED :

Bcu/m,

T~ DEVELOPED -

4 ﬁﬂul‘J

MHOLE DIAMETER

'-_."-.' COMMENTS: Sev m covcre s ﬁca/wj

[

GROUND WATER INSTALLATION |00 5 ¢ g7 ropen 2532  |"/40-
DRILLING CONTRACTOR: COORDINATES:
e R Inbernme ﬁmd
BEGUN. &/6/87 |SUPERVISOR: #7 .2 v be / WELL BITE: WATER LEVEL OEPTM/ELEV.
FIi.1SHED ‘/5/57 DRILLER: .T- BucA'”r S.7 ‘(/o-u (ramJ,
DEPTH IN § ELEV.IN
REFERENCE POINT & ELEVATION:
T0P OF Load Ber
- / TOP OF RISER CASING:
/ _/ ~ /— GROUND SURFACE 12,15
GENERALIZED * .
GEOLOGIC LOG (‘éj TvPE : 4z
x| 5
3 3
4 |
 §
 §
X  §
 § a
 § 3
3  §
X  §
x Bot— BACKFILL: TYPE: y z
. v tesod o
x' x. £ beog (,”.r,_/ﬁ’.hrk
. DIA 2 a
L] *+— RISER CASING: wpg; pve
b §
3
x l % 80 | S
= TOP OF SEAL
mnuugsu v TYPE:
%" ;'7:'” /7 bucket 215
; [ ]
XX - OTTOM OF SEAL
. LY !
iy B R
., ‘Ao * .
X '_',"" TOP OF SCREEN £ 6 15
g ‘.'{ FILTER MATERIAL
B 2 RS :
»o wl / ) .ro Ol
oo = 2% boyt ’/ Ih.-ul::
f:":_'_ —d.—:.—.'-—- SCREEN: DIA.: 2. TYPE. pPvC
“T=1-5 OPENINGWIDTH: o,  TYPE:
K2 e Slot (5
. o V4 ,'
L L sd~ BOTTOM OF SCREEN
et B
o I B
METHOD DRILLED : p LT ] BOTTOM OF sUMp 0.15
) L4 ‘ ’..._....':,'2 ) ]
6" H 22 2% Zhae BOTTOM OF HOLE 12

e

Wetcall 8 Eaoy




GROUND WATER INSTALLATION

PROJECT:
[o £ Fr. 7ot on

JOB NO.

WELL NO.

332 N -&

DRILLING CONTRACTOR:
* R Infevrnational—

COORDINATES:

BECUN- O AS/87 |[SUPERVISOR: M, 2:¢ be WELL 8ITE: WATER LEVEL DEPTH/ELEV
FiSHED: 6/0 /27| ORILLER: T, Bue kso v 22 belo £k
DEPTM iIN | ELEV.IN
REFERENCE POINT & ELEVATION:
z- Z”r.fp.‘z/__.;r - TOP OF SURF ACE CASING: 2.2’ 2715
1 TOP OF RISER CASING: 2.¢0° !
Ex 3 4" T ' '
Corrcrete jo&%  /— GROUND SURFACE 25.0
GeneraLizeo LY [I» NI M | g oa: 47
GEOLOGIC LOG 1 . . SURFACE CASING:  yvpE ; sreef
= x x
x x N
¢
3  §
 § 3
X x -
: s | le- BOTTOM OF SURFACE CASING Zp |22-C
X
4
3
x Sot QACKFILL:
x X Pai‘«" :’01
2 x OO ont /b&hnﬁ
* ' oa: 2
X *T— RISER CASING: TVYPE: Py
X 3
 §  §
3
x 5 9 16,0
= TOP OF SEAL
ANNULAR SEAL: TYPE
e* Beker?
pellets Wy 'l.' .0
=] [ soTTOMOF seaL
i I A5
. ‘A .
“,t;“ TOP OF SCREEN '3 /2.0
‘ : ’-..S-—ru.nn MATERIAL: TYPE:. JO/50
R Sl Otoerss Nints Loy
T34 scneen:  om: 2° e PVC
=15 OPENING WIDTH: 0 / TYPE: S /o7
R -"-"'-" z3 12.0
"L —Jo+t— 8OTTOM OF schEEN
METHOD DRILLED : , :"' ~ SOTTOM OF sUMP 0.0
) . . c_.....- :: .
C7¢ ia HSA [l +: =l gOTTOM OF HOLE [ 25

MOLE DIAMETER

- .a—

METHOD DEVELOPED :

Ea I//‘a

Tim: OEVELOPED :

& b

-COMMENTS:

NG

Metcalt & Egoy




APPENDIX C
WELL SURVEY DATA
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t

tv‘ 4
v ’

2

) — F <4 a— ¢
ysce
9“_1 t+ S ll':lﬁ 14,87 ‘Nﬁv_p)_
v U T8 |vsy (17978 =732 12.47
A2 [+3.20 I(..i-‘"l - ¥.32(11.4¢
; Sk i -scaz et
L le P4.Pwv-
| _fdgg AT Meap low Vom Wats D) -572|1.87 _|pe, biser
!'j = M e pat C UBMA |440318.co |-dor |ugy |"* *
ez N.G.V. D, /> “":"( ™ 3 |412.40]28.80(-2.20 | 16.3¢
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- Field Identification:

field Identification:
t.aboratory Number: 10,465-3

Parameter

Silver, recoverable (mg/L)
Arsenic, recoverable (mg/L)
Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
Chromium, recoverable (mg/L)
Mercury, recoverable (mg/L)
Lead, recoverable (mg/L)
Selenium, recoverable (mg/L)

Laboratory Number: 10,465-6

Parameter

Silver, recoverable (mg/L)
Arsenic, recoverable (mg/L)
Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
“hromium, recoverable (mg/L)
arcury, recoverable (mg/L)

‘Lead, recoverable (mg/L)

Selenium, recoverable (mg/L)

Field Identification:
Laboratory Number: 10,465-9

Parameter

Silver, recoverable (mg/L)

" Arsenic, recoverable (mg/L)

Barium, recoverable (mg/L)
Cadmium, recoverable (mg/L)
Chromium, recoverable (mg/L)

' Mercury, recoverable (mg/L)

Lead, recoverable (mg/L)
Selenium, recoverable (mg/L)

Date

Analyzed

7/30/87
8/12/87
7/30/87
7/30/87
7/30/87
7/28/817
8/11/87
8/14/87

Date

-Analyzed

7/30/87
8/12/87
7/30/87
7/30/87
7/30/87
7/28/87
8/11/87
8/14/87

Date

Analyzed

7/30/87
8/123/87
7/30/87
7/30/87
7/30/87
7/238/87
8/11/87
8/14/87

2332-301 Fort Totten Well #1

ethod/Reference

6010/1
7060/1
6010/1
6010/1
6010/1
7470/1
6010/1
7740/1

2332-302 Fort Totten Well #2

Method/Reference

6010/1
7060/1
€010/1
6010/1
6010/1
7470/1
6010/1
7740/1

2332-303 Fort Totten Well #3

Method/Reference

6010/1
7060/1
6010/1
6010/1
6010/1
7470/1
6010/1
7740/1

Matrix: Water

Concentration

<0.01
<0.01
0.2
<0.005
0.031
€<0.000S
0.0072
<0.01

Matrix: Water

Concentration

<0.01
0.016
0.23
€<0.005
0.097
<0.0005
0.030
<0.01

Matrix: Water

Concentration

<0.01
<0.01
<0.1
<€0.005
0.032
€0.0005
0.0069
<0.01



Tield Identification: 2332-304 Fort Totten Well #4 Matrix: Water
Laboratory Number: 10,465-12

Date
Parameter ' Analyzed Method/Reference Concentration
Silver, recoverable (mg/L) 7/30/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/13/87 7060/1 <0.01
Barium, recoverable (mg/L) .7/30/87 6010/1 0.15
Cadmium, recoverable (mg/L) 7/30/87 6010/1 . €<0.005%
Chromium, recoverable (mg/L) 7/30/87 6010/1 0.072
Mercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005
Lead, recoverable (mg/L) 8/11/87 6010/1 0.33
Selenium, recoverable (mg/L) 8/14/87 7740/1 <0.01
Field Identification: 2332-306 Fort Totten Well $#6 Matrix: Water
Laboratory Number: 10,465-15

Date
Parameter Analyzed Method/Reference Concentration
Silver, recoverable (mg/L) 7/30/87 6010/1 <0.01
Arsenic, recoverable (mg/lL) 8/12/87 7060/1 0.018
Barium, recoverable (mg/L) 7/30/87 6010/1 ' 0.19
Cadmium, recoverable (mg/L) 7/30/87 6010/1 <0.005
Chromium, recoverable (mg/L) 7/30/87 6010/1 0.071
‘ercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005
Lead, recoverable (mg/L) 8/11/87 6010/1 0.016
Selenium, recoverable (mg/L) 8/14/87 7740/1 <0.01
Field Identification: 2332-308 Well Samp Blk Matrix: Water
Laboratory Number: 10,465-18 :

Date )
Parameter Analyzed Method/Reference Concentration
Silver, recoverable (mg/L) 7/730/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/123/87 7060/1 <0.01
Barium, recoverable (mg/L) 7/30/87 6010/1 <0.1
Cadmium, recoveradble (mg/L) 7/30/87 6010/1 €<0.005
Chromium, recoverable (mg/L) 7/30/87 6010/1 <0.01

- Mercury, recoverable (mg/L) 7/38/87 7470/1 €0.0005

Lead, recoveradble (mg/L) 8/11/87 6010/1 <0.005

Selenium, recoveradle (mg/L) 8/14/87 7740/1 <0.01



Field Identification: 2332-305 Fort Totten Well #5

Laboratory Number: 10,465>22

- Date
Parameter Analyzed

Silver, recoverable (mg/L) 7/30/87
Arsenic, recoverable (mg/L) 8/12/87
Barium, recoverable (mg/L) 7/30/87
Cadmium, recoverable (mg/L) 7/30/87
Chromium, recoverable (mg/L) 7/30/87
Mercury, recoverable (mg/L) 7/28/87
Lead, recoverable (mg/L) 8/11/87
Selenium, recoveradble (mg/L) 8/14/87

References: 1) EPA SW 846, 2nd EBdition

Method/Reference

6010/1
7060/1
6010/1
6010/1
6010/1
7470/1
6010/1
7740/1

Matrix: Water

Concentration

<0.01
<0.01
<0.1
<0.005
<0.025%
<0.0005
<0.005
<0.01



Lab Number:

Silver
Arsenic
Barium
Cadmium
Chromium
Mercury
Lead

Selenium

2\

10429

LABORATORY CONTROL SAMPLE

Site: Fort Totten

WS 378 CONC. 12 (DOUBLE CONC.)

True Value

0.092
0.124
0.924
0.0148
0.134
0.016
0.126
0.0186

Found

0.038
0.123
0.841
0.012
0.131
0.017
0.117

0.0161

% Recovery Method
41 7760
99 7060
91 7080
81 7130
98 7190
107 7470
93 7420
87 7740

Resource Analysts, Incorporated



CALIBRATION VERIFICATION

Lab Number: 10429 Site: Fort Totten
e Units: mg/L

METALS:
True Value Found %R Metrod
Arsenic 0.050 0.048 %96 7060
Barium 20.0 20.0 100 7080
Cadmiun 0.50 0.492 98 7130
Chromium 1.0 0.98% 98.5 7190
Lead 10.0 10.0 lo0¢C 7420
Mercury 0.0050 0.00515 103 7470
Selenium 0.050 0.049 99 7740
Silver 1.0 0.998 99.8 7760

1) Control Linits: Mercury and Tin 80-120; Other Metals 90-110
2) Indicate Analytical Method Used: P-ICP; A-Flame AA; F-Furnace AA

CALIBRATION VERIFICATION SOURCES

~N
Dilution of Commercial AA Standard unless otherwise specified.

Resource Analysts, Incorporated



QUALITY ASSURANCE/QUALITY CONTROL

MERCURY

1. plank Data

\ Results

Blank Number - (ug/g)

HgB 68 <0.05
2. Accuracy

Original
Concentration Spike Level

Sample Field I.D. (ug/g) (ug/g)
10429-27 2332-328 0.207 1.0

3. Precilion

Replicate 1 Replicate 2

Sample Field I.D. (ug/g) (ug/g)
10429-27 2332-328 0.209 0.204
SILVER
. 1. Blank Data
Results

Blank Number (ug/g)

MB 366 ™~ 0.5
2. Accuracy

Original
Concentration Spike Level

Sample Field I.D. (ug/g) (ug/g)
10429-3 2332-320 <1 7.2
10429-21 2332-326 <1 6.0

3. Precision

Replicate 1 Replicate 2

Sample Field I.D. (ug/g) _ (ug/g)
10429-3 " 2332-320 <1 <1
10429-21 2332-326 <1 <1

Total
Concentration
Found %
(ug/g) Recovery
1.23 102
%
Average Relative
(ug/g) Range
0.207 2.4
Total
Concentration
Found %
(ug/g) Recovery
7.0 97
5.8 97
3
Average Relative
{va/g) Range
<1 NC
<1 NC

Resource Analysts, Incorporated



*. Blank Data
glank Number
MB 366

2. Accuracy

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

3. Precision

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

"« Blank Data
Blank Number
MB 366

2. Accuracy

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

3. Precision

Sample Field I.D.
10429-3 2332-320

10429-21 2332 326

ARSENIC

-Results

{ug/qg)
<1

Original
Concentration

(ug/g)

19 7.
20 6.

Spike Level
fug/g)

/
2
0

Replicate 1 Replicate 2

{ug/g)  f{ug/g)
20 18
21 19
BARIUM
Results
{ug/g)
<10
Original
Concentration Spike Level
fug/g) = fug/g)
94 724
5 602

Replicate 1 Replicate 2

fug/g) {ug/g)
93 95
58 56

BARIUM

Total
Concentration
Found %
{ug/g)  Recovery
22.5 49
22.8 47
%
Average Relative
(ug/g) Range
19 10.5
20 10
Total
Concentration
Found %
(uvg/q) Recovery
757 91
617 102
%
Average Relative
(ug/g) Range
94 2
57 3.5

Resource Analysts, Incorporated



|

1. Blank Data

Results
Blank Number - (ug/g)
MB 366 <0.5
2. Accuracy
Original
Concentration
Sample Field I.D. {ug/g)
10429-3 2332-320 0.72
10429-21 2332-326 <0.6

3. Precision

Replicate 1

CADMIUM

Spike Level
{ug/g)

72
60.2

Replicate 2

Sample Field I.D. (ug/g) (ug/g)
10429-3 2332-320 0.69 0.74
10429-21 2332-326 <0.6 0.6
CHROMIUM
1. Blank Data
Results
Blank Number (uvg/g)
MB 366 <1
2. Accuracy
h Original
Concentration Spike Level
Sample Field I.D. {ug/g) (uvg/g)
10429-3 2332-320 39 725
10429-21 2332-326 27 602

3. Precision

Replicate 1

Sample Field I.D. (ug/g)
10429-3 2332-320 38
10429~-21 2332-326 26

Replicate 2

{ugggl

39
27

Total
Concentration
Found %
(ug/g) Recovery
71 98
55 90
%
Average Relative
{ug/g)  Range
0.72 6.9
<0.6 NC
Total
Concentration
Found %
{ug/g)  Recovery
796 104
640 102
%
Average Relative
(uvg/g) Range
39 2.6
a7 3.7

Resource Analysts, Incorporated



-

BARIUM

1. Blank Data

- Results
( Blank Number (mg/L)
MB 367 - <0.1
2. Accuracy
Original
Concentration Spike Level

Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 0.2 5.0

3. Precision

Replicate 1 Replicate 2

‘Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 0.1 0.2
CHROMIUM
1. Blank Data
Results
Blank Number (mg/L)
MB 367 <0.01
2. Accuracy
™~
Original
Concentration Spike Level
Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 0.031 5.0

3. Precision

Replicate 1 Replicate 2

Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 0.032 0.029

Total
Concentration
Found %
{mg/L) Recovery
4.94 95
%
Average Relative
{mg/L) Range
0.2 50
Total
Concentration
Found 5
{(mg/L) Recovery
5.4 107
4
Average Relative
(mg/L) Range
0.031 9.7

Resource Analysts, Incorporated



L e

1. Blank Data -
Results

Blank Number _ {mg/L)
MB 367 <0.1
2. Accuracy e
Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 <0.1 5.0 4.97 99
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3 2332~-301 <0.1 <0.1 <0.1 NC
NC = not calculable due to results below detection limit.
SELENIUM
1. Blank Data '
Results
Blank Number (mg/L)
MB 367 <0.01
2. Accuracy
Total
~ Original Concentration
Concentration Spike Level Found %
Sample Field I.D. {mg/L) {(mg/L) (mg/L) Recovery
10465-3 2332-301 €0.01 0.05 0.0111 22
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) {mg/L) (mg/L) Range
10465-3 2332-301 €0.01 <0.01 <0.01 NC

NC = not calculable due to results below detection limit.

Resource Analysts, Incorporated



SILVER

Blank Data
-Results

Blank Number {mg/L)

MB 367 <0.02
2. Accuracy

Original
Concentration Spike Level

Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 <0.01 0.05

3. Precision

Replicate 1 Replicate 2

Sample Field I.D. (mg/L) {mg/L)
10465-3 2332?301 <0.01 <0.01
CADMIUM‘
1. Blank Data
Results
Blank Number (mg/L)
MB 367 €<0.005
2. Accuracy
™ Original
Concentration Spike Level
Sample Field I.D. {(mg/L) (mg/L)
. 10465-3 2332-301 <0.005 0.5

3. Precision

Replicate 1 Replicate 2

Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 €0.005 <0.005

Total
Concentration
Found %
(mg/L) Recovery
0.053 106
%
Average Relative
(mg/L) Range
<0.01 NC
Total
Concentration
Found %
{mg/L)  Recovery
0.477 94
%
Average Relative
{mg/L) Range
<0.005 NC

NC = Not calculable due to result below detection limic.

Resource Analysts, Incorporated



SELENIUM

i. Blank Data

‘iesults
Blank Number (uvg/g)
MB 366 <1
2. Accuracy T—
Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (ug/g) (ug/g) {(ug/g) Recovery
10429-3 2332-320 <1 7.2 4.1 57
10429-21 2332-326 <1 6.0 2.6 43
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (uvg/g) (ug/g) (ug/g) Range
10429-3 2332-320 <1 <1 <1 NC
10429-21 2332-326 <1 <1 <1 NC
NC = Not calculable due to result below detection limit.
LEAD
1. Blank Data
Results
Blank Number (ug/g)
MB 366 - <1
2. Accuracy
Total
Original Concentration
Concentration Spike Level Found 3
Sample Field I.D. (ug/g) (vg/g) (vg/qg) Recovery
10429-3 2332-320 40 724 684 89
10429-21 2332-326 45 602 578 89
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (vg/g) (vg/g) (vag/g) Range
10429-3 2332-320 40 40 40 0
10429-21 2332-326 47 43 45 8.9

Resource Analysts, Incorporated
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ARSENIC

l. Blank Data

: Results
Blank Number (mg/L)
MB 367 <0.01
2. Accuracy
Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 <0.1 . 0.05 0.0427 85
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3 2332-301 <0.01 <0.01 <0.01 NC
NC = Not calculable due to result below detection limit.
MERCURY
1. Blank Data
' Results
Blank Number {mg/L)
MB 367 <0.0005
2. Accuracy x
Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 <0.0005 0.01 0.00755 76
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. {mg/L) {mg/L) {mg/L) Range
10465-3 2332-301 <0.0005 <0.0005 <0.0005 NC

NC = Not calculated due to result below detection limit.

Resource Analysts, Incorporated



Lab Number: STD 50 PPB (run as a sample)

Sample Designation: c3841
Date Analyzed: ) 8/3/87
Matrix: Soil
VOLATILE ORGANICS CONC. OF CONC. % DETECTION
STANDARD FOUND RECOVERY LIMIT
(ug/g) (ug/g) (ug/g)
CHLOROMETHANE 6.2 * 0.0 1.0
VINYL CHLORIDE 6.2 * 0.0 1.0
CHLOROETHANE 6.2 6.8 109.7 0.5
BROMOMETEANE 6.2 ® 0.0 0.5
METHYLENE CHLORIDE 6.2 3.7 59.7 0.5
1,1-DICHLORQOETHYLENE 6.2 5.8 93.5 0.5
1,1-DICHLOROETHANE 6.2 5.5 88.7 0.5
1,2-trans-DICHLOROETHYLENE 6.2 5.9 95.2 0.5
CHLOROFORM 6.2 5.6 0.3 0.5
1,2-DICHLOROETHANE 6.2 6.0 9¢6.8 0.5
1,1,1-TRICHLOROCETHANE 6.2 5.6 90.3 0.5
CARBON TETRACHLORIDE 6.2 5.7 91.9 0.5
BROMODICHLOROMETHANE 6.2 6.1 98.4 0.5
1,2-DICHLOROPROPANE 6.2 6.1 98.4 0.5
1,3-trans~-DICHLOROPROPENE 4.8 6.2 129.2 0.5
TRICHLOROETHYLENE 6.2 6.2 100.0 0.5
BENZENE 6.2 6.1 98.4 0.5
1,3-¢cis~DICHLOROPROPENE 7.8 6.1 78.2 0.5
1,1,2-TRICHLOROETHANE 6.2 6.7 108.1 0.5
2-CHLOROETHYL VINYL ETHER 6.2 6.2 100.0 0.5
DIBROMOCHLOROMETHANE 6.2 6.5 104.8 0.5
BROMOFORM 6.2 6.5 104.8 0.5
TETRACHLOROETHYLENE 6.2 6.4 103.2 0.5
1,1,2,2-TETRACHLOROETHANE 6.2 6.6 106.5 0.5
TOLUENE 6.2 6.6 106.5 0.5
CHLOROBENZENE 6.2 6.1 98.4 0.5
ETHYLBENZENE 6.2 5.9 95.2 0.5
ACETONE . 6.2 5.7 81.9 2.5
CARBON DISULFID 6.2 5.9 95.2 0.5
THF 6.2 6.2 100.0 2.5
MEK 6.2 6.6 106.5 2.5
VINYL ACETATE 6.2 5.6 90.3 1.0
MIBK 6.2 5.6 90.3 2.5
2-HEXANONE 6.2 6.0 96.8 2.5
STYRENE 6.2 6.1 98.4 0.5
XYLENES 17.0 16.0 94.1 0.5

* The retention times have changed and Chloromethane eluted
before scan start delay began. Vinylchloride and Bromomethane's

. baseline detection is poor due to new column bleed.

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240
Resource Analysts, Incorporated



- Lab Number:

Sample Designation:
Date Analyzed:
Matrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE
BROMOMETHANE
METHYLENE CELORIDE
1,1-DICHLOROCETHYLENE
1,1-DICHLOROETHANE

1,2-trans-DICHLOROETHYLENE

CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
"CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICHLOROETHYLENE

BENZENE
1,3-¢cis-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE -

ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

SURROGATE STANDARDS RECOVERY

d4-DICHLOROETHANE
d8-TOLUENE
BROMOFLUOROBENZENE

BDL = BELOW DETECTION LIMIT
EPA SW 846, 2ND EDITION

METHOD REFERENCE:

WPO17C1l HALO

c3823
8/3/87
-Water
TRUE CONC.
VALUE FOUND
(ug/L) (ug/L)
BDL BDL
BDL BDL
BDL BDL
BDL BDL
98.0 65.9
BDL BDL
BDL BDL
BDL BDL
60.4 39.3
90.2 85.0
73.8 25.4
92.7 22.8
84.5 77.7
BDL BDL
BDL BDL
55.1 22.3
BDL BDL
BDL BDL
BDL BDL
BDL BDL
71.7 89.0
97.8 122
48.0 19.0
BDL BDL
BDL BDL
79.1 55.6
BDL BDL
BDL . BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
RECOVERY
(%)
100
106
102

METHOD 8240

DETECTION %
LIMIT RECOVERY
(ug/L)

10
10
5
5
5 67
5
5
5
5 65
S 94
5 34
5 24
5 g2
5
5
5 40
5
5
5
5
5 124
5 125
5 39
5
5
5 70
5
25
5
25
25
10
25
25
5
5

ACCEPTANCE LIMITS

(%)
70 - 121
81 - 117
74 - 121

Resource Analysts, Incorporated



-Lab Number: ‘ - Blank

Sample Designation: -~ c3816

Date Analyzed: 8/3/87

fjatrix: i Water

VOLATILE ORGANICS . CONCENTRATION DETECTION LIMIT

- (ug/L) (ug/L)
CHLOROMETHANE BDL 10
VINYL CHLORIDE BDL 10
CELOROETHANE BDL 5
BROMOMETHANE BDL 5
METHYLENE CHLORIDE 3 5
1,1-DICHLOROETHYLENE BDL 5
1,1-DICHLOROETHANE BDL 5
1,2-trans-DICHELOROETHYLENE BDL 5
CHLOROFORM BDL 5
1,2-DICHLOROETHANE BDL 5
1,1,1-TRICHLOROETHANE BDL 5
CARBON TETRACHLORIDE BDL 5
‘BROMODICHLOROMETHANE BDL 5
1,2-DICHLOROPROPANE BDL 5
1,3-trans-DICHLOROPROPENE BDL 5
TRICHLOROETHYLENE BDL 5
BENZENE BDL 5
1,3-cis-DICHLOROPROPENE BDL 5
1,1,2-TRICHLOROETHANE BDL 5
2-CHLOROETEYL VINYL ETHER BDL 5
DIBROMOCHLOROMETHANE BDL 5
BROMOFORM BDL 5
"TETRACHLOROETHYLENE BDL 5
1,1,2,2-TETRACHLOROETHANE BDL 5
TOLUENE 1.6 5
CHLOROBENZENE BDL 5
ETHYLBENZENE : BDL 5
ACETONE BDL 25
CARBON DISULFIDE BDL 5
THF BDL 25
MEK BDL 25
VINYL ACETATE BDL 10
MIBK BDL 25
2-HEYXANONE BDL 25
STYRENE BDL 5
XYLENES BDL 5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)

d4-DICHLOROETHANE 90 76 - 114
d8-TOLUENE 94 88 - 110
BROMOFLUOROBENZENE 102 86 - 115

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDI
METHOD 8240 TION Resource Analysts, Incorporated
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~ Lab Number: . - MeOH Blank 7/29

Sample Designation: - c3839
Date Analyzed: 8/3/87
Matrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETEANE BDL 1
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE 1.4 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHELOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROCETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE . BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETEANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE 1.0 0.5
CHLOROBENZENE _ BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHELOROETHANE 83 70 - 121
d8-TOLUENE 98 81 - 117
BROMOFLUOROBENZENE 96 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION

METHOD 8240 Resource Analysts, Incorporated



Lab Number: ) 10,429-1

Sample Designation: - 2332-320 Fort Totten Soil #1
Date Analyzed: 8/3/87
Matrix: ; Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL 1
VINYL CHLORIDE BDL 1l
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE ‘ BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE : BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE ' BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICELOROETHANE 90 70 - 121
d8-TOLUENE 111 81 - 117
BROMOFLUOROBENZENE 102 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated



ACID/BASE/NEUTRAL MATRIX SPIKE RECOVERY

Laboratory Number: 10,429-2
Sample Designation: 2332-320 Fort Totten Soil #1
Date Analyzed: 8/12/87
Matrix: Solid
SAMPLE CONC. CONC. L 3
CONC. SPIKE ADDED SPIKE FOUND RECOVERY
COMPOUND (ug/g) (ug/g) (ug/g)
1,4-DICHLOROBENZENE o 3.3 0.3 9.090
ACENAPTHENE 0 3.3 2 60.60
2,4-DINITROTOLUENE 0 3.2 2.4 75
N=-NITROSO-DI-N PROPYLAMINE 0 3.5 2.3 65.71
PYRENE 0 3.5 1.8 51.42
PHENOL 0 6.8 3.1 45.58
2-CHLOROPHENOL 0 9.5 3.4 35.78
‘=CL-3-METHYLPHENOL 0 6.7 8.4 125.3
-NITROPHENOL ' 0 6.7 1.7 25
PENTACHLOROPHENOL 0 6.5 4.3 66

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 3550/8270

Resource Analysts, Incorporated



Lab Number: - ' 10,429-4¢

Sample Designation: - 2332-321 Fort Totten Soil #2
"“ate Analyzed: 8/3/87
atrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL 1l
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE . BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL l
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 90 70 - 121
d8-TOLUENE 101 81 - 117
BROMOFLUOROBENZENE 101 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated



iv

ACID/EASE/NEUTRAL EXTRACTAZLE I3pANIL LTMEIMIS

L='v"'-‘ ry R"m:e'- 10.6258-8
Q1L0-T20 Fary Tetten Sell W2
7387
TN
St
Saguits sroreseed or & ozrv (100 degrees ( ba:i:
woizturs (ontert: ¢ 7%
CONCENTRATION DETECTION LIMIT CONCENTRATION DETECTIoy tw
WITEY [ug/s! lug/s? fuz'y’
S-NTTROSCDIMETHYLAMINE BOL 0.8 C-NITROANILINE N !
FHENOL 8L 6.3 0. t-DINITRO Z-RMITHYLFHENC LIS :
Bic (2-CHLOROETHYL ETHEIR) 0L 0.2 N-NTTROSCDIFHENYLAMINE (1) BOL N
7-CHL OROPHENCL 8oL 0.3 6-RXOMOPHENYL-PHENYLETHER 8UL 2.3
1.3-0I1CHLORCBENZENE L1 PO HEXACHLOR(RENIENE BOL ot
1ie-DICALORCEBINTENE 80L 0.2 PENTACHLORUPHENL L. B
SENJTL ALCORCL 200 2.2 FHENANTHRENE 80 ol
1. o-DICHLORDEENZENE B0l c.? ANTHRACENE e g2
-mITRYLERENDL o 0.3 BIeN-BUTYLZ-THALATE L £.7
Bip (Z2-(MLORLISIRROFY ITHER BDL 7.3 FLUGROANTHENE 2 ¢.?
L-MITHILPRENGL BOL 0.3 SENIIDENE anL <
“EyalRLIR{TTRANE 55, £ PYRENE 1.7 0.2
LeNTTRGIOD!-N-FRITYLAMINE 3 0.3 ""VLEZN'YLFFT“A' ATE ' 8 BN
CITRCEINIENE E0L 0.2 T -DTCRLORUZENDIDING al o
SCPECRONE ED. L ::N‘C CANTHERACINE N 2.3
2-NITRUFAENL 80L ¢l (RRYSENE ! 7.3
2.4-DIMETHYLARENT . EDL ¢.3 235 J-ETRYLHEXYL IPHTFALATE 2.2 .
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Resource Analysts, Incorporated



-Lab Number:

Sample Designation:
Date Analyzed:
latrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE
BROMOMETHANE
METHYLENE CHLORIDE
1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE

1,2-trans-DICHLOROETHYLENE

CHLOROFORM

1, 2-DICHLORDETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE

1, 2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICHLOROETHYLENE

BENZENE ,
1,3-cis-DICHLOROPROPENE
1,1, 2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE -
ETHYLBENZENE

ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

SURROGATE STANDARDS RECOVERY

d4-DICHLOROETHANE
d8-TOLUENE
BROMOFLUOROBENZENE

10,429-7

2332-322 Fort Totten Soil #3

8/3/87
Solid

CONCENTRATION
(ug/g)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
""BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

RECOVERY
(%)
66
90
76

DETECTION LIMIT

(ug/g)

oot TLnNULULLLLTLLLNLUTE VR =

oY NeNeNoNoNoNaoRoeleNeNoNoleNeloloNoRoNoNo o N o

DMV ON

oo oY LR

[e NN SN

ACCEPTANCE LIMITS

(%)
70 - 121
81 - 117
74 - 121

Resource Analysts, Incorporated
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.Lab Number:

Sample Designation:
Date Analyzed:
Aatrix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE
BROMOMETHANE
METHYLENE CHLORIDE
1,1-DICHLOROETHYLEN
1,1-DICHLOROETHANE

E

1,2-trans-DICHLOROETHYLENE

CHLOROFORM
1,2-DICHELOROETHANE

CARBON TETRACHLORID
BROMODICHLOROMETHAN
1,2-DICHLOROPROPANE
l,3-trans-DICHLOROP
TRICHLOROETHYLENE
BENZENE
1,3-cis-DICHLOROPRO

-1,1,1-TRICHLOROETHANE

E
E

ROPENE

PENE

1,1,2-TRICHLOROETHANE

2-CHLOROETHYL VINYL

ETHER

DIBROMOCHLOROMETHANE

BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLORO
TOLUENE
CHLOROBENZENE
ETHYLBENZENE

ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

SURROGATE STANDARDS
d4-DICHLOROETHANE

d8-TOLUENE
BROMOFLUOROBENZENE

BDL = BELOW DETECTI
METHOD REFERENCE:

ETHANE

RECOVERY

ON LIMIT
EPA SW 846,
METHOD 8240

10,429-10

2332-323 Fort Totten Soil #4

8/3/87
Soliad

CONCENTRATION
{ug/g)
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

RECOVERY
(%)
100
105
103

2ND EDITION

DETECTION LIMIT
(ug/g)
1l

o
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81 - 117
74 - 121

Resource Analysts, Incorporated
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Lab Number: : 10,425-13

~Sample Designation:- ' 2332-324 Fort Totten Soil #5
Date Analyzed: _ 8/3/87
Matrix: Solid
VOLATILE ORGANICS T — CONCENTRATION DETECTION LIMIT

(ug/g) (ug/g)

CHLOROMETHANE BDL 1
VINYL CHLORIDE BDL 1l
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METEYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1l,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACELORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
l1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETEYLENE BDL 0.5
BENZEIE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLORCETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CELOROBENZENE : BDL 0.5
ETHYLBENZENE BDL 0.5

 ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY

RECOVERY ACCEPTANCE LIMITS
(%) (%)

d4-DICHLOROETHANE 98 70 - 121
d8-TOLUENE 107 81 - 117
BROMOFLUOROBENZENE 105 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated
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Lab Number: - ’ 10,429-16

‘Sample Designation: 2332-325 Fert Totten Soil #6
Date Analyzed: . 8/3/87
‘atrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CELOROMETHANE BDL 1
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
{  CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICELOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 90 70 - 121
d8-TOLUENE 101 81 - 117
BROMOFLUOROBENZENE 100 74 - 121

BDL = BELOW DETECTION LIMIT .
METHOD REFERENCE: EPA SW 846, 2ND EDITION

METHOD 8240 ‘Resource Analysts, Incorporated
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‘Lab Number: - 10,429-19

Sample Designation: ~ 2332-326 Fort Totten Soil #7
Date Analyzed: 8/3/87
datrix: . Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL 1
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICELOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE . BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICELOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢is-DICELOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETEYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE - BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE : BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 88 70 - 121
d8-TOLUENE 100 81 - 117
BROMOFLUOROBENZENE 100 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated
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- Lab Number: 10,429-22

Sample Designation: - 2332-327 Fort Totten Soil #8
Date Analyzed: - 8/3/87

Matrix: . Solid

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
‘ A{ug/g) (ug/g)
CHLOROMETHANE BDL 1
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHELOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE : BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE- BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY

RECOVERY ACCEPTANCE LIMITS
(%) (%)

d4-DICHLOROETHANE 88 70 - 121
d8-TOLUENE (94) 81 - 117
BROMOFLUOROBENZENE 101 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION R Anal I d
METHOD 8240 esource Analysts, Incorporate



ACID/BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

oratory Nuaber: 10,429-23 _
seaple Designation: 2332-327 Fort Totten Soil 88
Date Extracted: 7/30/87
Date Analy2ed: 1318
Matrix; Solid —

Results expressed on o dry (103 degrees C) dasis.

foisture content: 218
CONCENTRATION DETECTION LIMIT CONCENTRATION DETECTION LIMI
REP 1. REP 2 (us/g) REP 1 REP 2 (ue/e)
(uele) (uo/g) (uale) (uels)
N-NITROSODIME THYLARINE 80L 8L 0.8 &-NITROANILINE 8oL BbL 1
PHENOL 8oL 8oL 0.3 ¢,6-DINITRO-2-HRETHYLPHENOL BOL 8Ld 1
Bis {2-CHLOROETHYL ETHER) 8oL 80L 0.3 N-NITROSODIPHENYLAMINE (1) BOL 8oL 0.3
" 2-CHLOROPHENOL BOL [ 11]8 0.3 1,2-DIPHENYLHYDRAZINE (AZOBENZENE) BDL BOL 0.3
1,3-DICHLOROBENZENE B0L B0L 0.3 ¢-BROMOPHENYL-PHENYLETHER 80L 8oL 0.3
1,6-DICHLOROBENZENE 8oL 8oL 0.3 HEXACHLOROBENZENE 8DL B0L 0.3
BENZYL ALCOHOL 8oL 8oL 0.3 PENTACHLOROPHENOL 8oL 8oL i
1,2-DICHLOROBENZENE 80L BOL 0.3 PHENANTHRENE 8L Trace 0.3
2-RETHYLPHENOL BOL 80L 0.3 ANTHRACENE 8oL 1.0 0.3
Bis (2-CHLOROISOPROPYL) ETHER 80L 8oL 0.3 ‘DI-N-BUTYLPHTHALATE 80L 80L 0.3
4-NRETHYLPHENOL 8DL 8oL 0.3 FLUGROANTHENE Q} 1.9 0.3
HEXACHLOROE THANE BDL BOL 0.3 BENZIDENE B0L 8oL 2
N-RITROSODI-N-PROPYLAMINE 8oL 80L 0.3 PYRENE Jrece 1.2 0.3
“YTROBENZENE 80t BOL 0.3 BUTYLBENZYLPHTHALATE 8DL 80L 0.3
,OPKORONE 8oL 8oL 0.3 3,3’ -DICHLOROBENZIDINE 8oL 80L 0.7
2-NITROPHENOL S0L BOL 0.3 BEN20(a ) ANTHRACENE ” BOL. 0.6 0.3
2, 4-DINETHYLPHENOL 8L 8oL 0.3 CHRYSENE JBL 0.5 0.3
BENZ0IC ACID 8oL 8oL 1 Bis(2-ETHYLNEXYL JPHTHALATE T—\Q 0.6 0.3
8is (2-CHLORETHOXY) RETHANE 80L 80L 0.3 DI-N-OCTYLPHTHALATE /BFL BDL 0.3
2,4-DICHLOROPHENOL 8oL 8oL 0.3 BEN20(b)FLUORANTHENE @[. ) 0.9 0.3
1,2,6-TRICHLOROBENZENE 80L 80L 0.3 BENZO (k) FLUORANTHENE _ 8L BOL 0.3
NAPHTHALENE oL 8oL 0.3 BEN20(a}PYRENE B 0.5 0.3
&-CHLORCANIL INE 8oL BhL 0.3 10ENO(1,2, 3-¢, ) PYRENE . BoL 8oL 0.3
HEXACHLOROBUTADIENE BOL 80L 0.3 DIBEN20(a,h) ANTHRACENE :BDL 8oL 0.3
4-CHLORO-3-NETHYLPRENOL 80L 8oL 0.3 BEN20(9,h, 1 )PERYLENE ‘\1DL 8OL 0.3
2-RETHYLNAPHTHALENE 8oL 0L 0.3 '
HEXACKLOROCYCLOPENTADIENE BOL 80L 0.3 SURROGATE STANDARDS RECOVERY
2,4,6-TRICKLOROPHENOL 80L 80L 0.3 RECOVERY  ACCEPTANCE LIMI
2,4,5-TRICHLOROPHENOL L 8oL 1 (8) (3)
2-CHLORONAPHTHALENE 8oL 8oL 0.3 2-FL-PHENOL 9 11 21 - 100
2-NITROANILINE B0L 80L i d6-PHENOL 20 26 10 - ¢
" DIMETHYLPHTHALATE S0L  [1/8 0.3 NITROBENZENE-dS i -] 23 - 120
ACENAPHTHYLENE 80L 8L 0.3 2-FL-BIPHENYL i 1 30 - 118
2,6-DINITROTOLUENE 80L 8ot 0.3 TRIBRONOPHENOL {3 16 10 - 123
3-NITROANILINE 8oL 0L 1 TERPHENYL -d3 ¢ 12 18 18 - 1©7
ACENAPHTHENE 8L 8oL 0.3
2,6-DINITROPHENOL 8oL 8oL 1 ‘Trace’ denotes probable presence belov listed detection limit.
4-NITROPHENOL 8oL 80L i
DIBENZOFURAN 8oL 80L 0.3
+4=DINJTROTOLUENE 8oL 8L 0.3
SIETHYLPHTHALATE 8oL 8oL 0.3 8DL = BELOW DETECTION LINMIT
&-CHLOROPHENYL -PHENYLETHER 80L B0L 0.3 METHOD REFERENCE: EPA SW 846, 2ND EDITION
FLUORENE 80L 80L 0.3 NETHOD 3550/3270

Resource Analysts, Incorporated
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_Lab Number: - ‘ 10,429-25

Sample Designation: - 2332-328 Fort Totten Soil #9
Date Analyzed: 8/3/87
fatrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(uvg/g) (ug/g)
CHLOROMETHANE BDL 1l
VINYL CHLCRIDE BDL 1l
CHLOROETHANE BDL 0.5
BEROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICELOROETHANE BDL 0.5
1,2-trans-DICELOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
.1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROCHMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1l,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLORCHMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE . BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 92 70 - 121
d8-TOLUENE 105 81 - 117
BROMOFLUOROBENZENE 103 74 - 121

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION R Anal i
METHOD 8240 esource Analysts, Incorporated
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Dets fatrastec: 7130187
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aboratory Number:
Sample Designation:
Date ‘Analyzed:
Matrix:

PCB'S

~ PCB-1242
PCB-1254
PCB-1221
. PCB-1232
PCB-1248
PCB-1260
PCB-1016

. 10,429-28
2332-330 Fort Totten Soil #11

8/18/87

Solid
CONCENTRATION
REP 1

{ug/g) (ug/g)
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE:

EPA SW 846, 2ND EDITION
METHODS 3540 AND 8080

REP 2

DETECTION LIMIT

(ug/g)

0.08
0.16
0.08
0.08
0.08
0.16
0.08

Resource Analysts, Incorporated



aboratory Number: 10,429-29

Sample Designation: © 232-331 PFort Totten Soil #12
Date. Analyzed: 8/01/87
Matrix: Solid

PCB'S CONCENTRATION
(ug/g)

PCB-1242 BDL
PCB-1254 BDL
PCB-1221 BDL
PCB-1232 BDL
PCB-1248 BDL

- PCB~1260 BDL
PCB-1016 BDL

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHODS 3540 AND 8080

DETECTION LIMIT

(ug/g)

0.08
0.16
0.08
0.08
0.08
0.16
0.08

Resource Analysts, Incorporated
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“Lab Number: ) 10,429-31

Sample Designation: - 2332-333 Ft Soil Sam Blk #1
Date Analyzed: 8/3/87
Matrix: } Water
VOLATILE ORGANICS . CONCENTRATION DETECTION LIMIT
- (ug/L) (ug/L)
CHLOROMETHANE BDL 10
VINYL CHLORIDE BDL 10
CHLOROETHANE BDL 5
BROMOMETHANE BDL S
METHYLENE CHLORIDE 31 5
1,1-DICHLOROETHYLENE BDL 5
1,1-DICHLOROETEANE BDL 5
1,2-trans-DICELOROETHYLENE BDL 5
CHLOROFORM BDL 5
1,2-DICHLOROETEANE BDL 5
1,1,1-TRICHLOROETHANE BDL 5
CARBON TETRACHLORIDE BDL 5
BROMODICHLOROMETHANE BDL 5
1,2-DICHLOROPROPANE BDL 5
1,3-trans-DICHLOROPROPENE BDL 5
TRICHLOROETHYLENE BDL 5
BENZENE BDL 5
1,3-¢is-DICHLOROPROPENE BDL 5
1,1,2-TRICHLOROETHANE BDL 5
2-CHLOROETHYL VINYL ETHER BDL 5
DIBROMOCHLOROMETHANE BDL 5
BROMOFORM BDL 5
TETRACHLOROETHYLENE BDL 5
1,1,2,2-TETRACHLOROETHANE BDL 5
TOLUENE 5 5
CHLOROBENZENE BDL )
ETHYLBENZENE BDL 5
ACETONE BDL 25
CARBON DISULFIDE BDL 5
THF BDL 25
MEK BDL 25
VINYL ACETATE BDL 10
MIBK BDL 25
2-HEXANONE BDL 25
STYRENE BDL 5
XYLENES BDL &
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 84 76 - 114
d8-TOLUENE 100 88 - 110
BROMOFLUOROBENZENE 93 86 - 115

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION R Anal
METHOD 8240 esource Analysts, Incorporated
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Lab Number: 10,429-34
Sample Designation: 2332-335 Ft Soil Trav Blk #1

ate Analyzed: 8/3/87
datrix: - Water
VOLATILE ORGANICS - CONCENTRATION DETECTION LIMIT
(ug/L) (ug/L)
CHLOROMETHANE BDL 10
VINYL CELORIDE BDL 10
CHLORQETHANE BDL 5
BROMOMETHANE ' BDL 5
METEYLENE CHLORIDE 12 5
1,1-DICHLOROETEYLENE BDL 5
1,1-DICHLOROETHANE BDL 5
l1,2-trans-DICHLOROETHYLENE BDL 5
CHLOROFORH BDL 5
1,2-DICHLOROETHANE BDL 5
1,1,1-TRICELOROETHANE BDL 5
CARBON TETRACHLORIDE BDL 5
BROMODICHLOROMETHANE BDL 5
1,2-DICHLOROPROPANE BDL 5
1,3-trans-DICHLOROPROPENE BDL 5
TRICHRLOROETHYLENE BDL 5
BENZENE BDL 5
1,3-¢cis-DICHLOROPROPENE BDL 5
1,1,2-TRICHLOROETHANE BDL 5
2-CHLOROETHYL VINYL ETHER BDL &
DIBROMOCHLOROMETHANE BDL 5
BROMOFORM BDL 5
TETRACHLOROETHYLENE BDL 5
1,1,2,2-TETRACHLOROETHANE BDL 5
TOLUENE ) 5
CHLOROBENZENE BDL 5
ETHYLBENZENE BDL 5
ACETONE BDL 25
CARBON DISULFIDE BDL 5
THF BDL 25
MEK BDL 25
VINYL ACETATE BDL 10
MIBK BDL 25
2-HEXANONE BDL 25
STYRENE BDL 5
XYLENES BDL 5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
¢4-DICHLOROETHZNE 86 76 - 114
d8-TOLUENE 100 88 - 110
BROMOFLUOROBENZENE 94 86 - 115

BDL = BELOW DETECTION LIMIT

METHOD REFERENCE: EPA SW 846, 2ND EDITION Reso Anal |
METHOD 8240 urce Analysts, Incorporated



Laboratory Hurber:

Sample Designation:

Date Analyzed:
Matrix:

COMPOUND

1,1-DICHLOROETHENE
TRICHLOROETHYLENE
BENZENE

TOLUENE
CHLOROBENZENZ

METHOD REFERENCE:

MATRIX SPIKE DUPLICATE RECOVERY

10,429-34

2332-335 Ft Soil Trv Bl¥k #1

8/3/87
Solid

ug/g IN ug/g
SAMPLE SPIKE

54
67
52
54
58

OO OO

REFLICATE 1
%REC-
OVERY

ug/g
FOUND

62
70
57
61
65

EPA SW 846, 2ND EDITION

115
104
110
102
112

METHOD 8240

Resource Analysts, Incorporated
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Laboratory Number: B-PiV.

Ssample Designation: - Blank
Date Analyzed: - - 8/13/87
Matrix: Solid
PCB'S CONCENTRATION
(ug/g)
PCB-1242 BDL
PCB-1254 BDL
PCB-1221 BDL
PCB-1232 BDL
PCB-1248 BDL
PCB-1260 BDL
PCB-1016 BDL

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHODS 3540 AND 8080

DETECTION LIMIT
(ug/g)

0.08
0.16
0.08
0.08
0.08
0.16
0.08

Resource Analysts, Incorporated



Date: 8/13/87

SOIL MATRIX SPIKE

Sample Number: S-P102

(10,429-28 PCB Solid)

PCB SMO CONC. SPIKE SAMPLE CONC. %

SAMPLE NO. ADDED (ug/g) RESULTS MS. REC.
(ug/g) (ug/g)

PCB 1254 1.3 .47 .60 48

Resource Analysts, Incorporated



RESOURCE ANALYSTS,

INC.

-LABORATORY CONTROL SPIKE

"LAB NUMBER _ 10429 DATE 8/12/87 SAMPLE DESIGNATION _WP780
COMPOUND TRUE VALUE ACCEPTANCE ACTUAL
GUIDELINES RECOVERY
Bis (2-Chloroisopropyl) ether 55 12.0 - 84.8 40
Bis (2-Chlororthyl) ether 20 4.3 - 29.1 9
«Bis (2-chloroethoxy) methane 35 8.4 - 41.6 50
4-chlorophenyl-phenylether 40 5.2 - 64.4 23
' 4-Bromophenyl-phenylether 75 3.3 - 129 48

Resource Analysts, Incorporated



SOIL MATRIX SPIKE

DATE 8] 15]3‘_1 SMPLE NUMBER __ OS° P o (10,424 ag)

PUB SoctD

PCB sMo | coc. seixe | saweir | cowc. $
SAMPLE ND. ADDED (ug/ g) | RESULY . REC.
up/g - 144’y

e 1294 > A7 1.0 14 L

Resource Analysts, Incorporated



_RESOURCE ANALYSTS, INC.
LABORATORY CONTROL SPIKE

LAB NUMBER S'PKD,.E DATE 21 |,}l 3 I SA.HPLE DESIGNA‘IION(Q,QQﬁ—&ﬂ EQB Sotto
‘ WP-IR3  conc . 17

COMPOUND . _ - TRUE VALUE  ° ACCEPTANCE ACTUAL
: B GUIDELINES RECOVERY

Arocv\'ori FEE L '3»3/2‘- ol- 24%/5 -19 ug/ﬁ

Resource Analysts, Incorporated



.ibrary used: SY:ACIDS - ,
Yata file name: SY:JL731H1
jection time: 31-JUL-87 08:32:38

wments:
ACID/SURR S0 STD.
pilution factor: 1. 00 AGIDS
- So S,
,ibrary entries as follows:
ConTinJING
Standards: Cn 2 45
1S 1,4-DICHLOROBENZENE-D4 B on
25 NAPHTHALENE-DS CHetk
35 ACENAPHTHENE-D10
¢ 4S5 PHENANTHRENE D10 | ?-3/- 87
58 CHRYSENE Di2
Targets:
1T PHENOL
27 2-CHLOROPHENOL
37T Q-METHYLPHENOL
4T A-METHYLPHENOL
ST 2,4-DIMETHYLPHENOL
6T 2-NITROPHENOL
7T BENZOIC ACID
8T 2, 4-DICHLOROPHENOL
9T 4~CHLORO-3-METHYLPHENOL
10T @/ 4, 6~-TRICHLOROPHENOL
11T 2,4, 5S-TRICHLOROPHENOL
12T &, 4-DINITROPHENOL
. .37 &-NITROPHENOL
.. 18T 4, 6-DINITRO-2-METHYLPHENOL
15T PENTACHLOROPHENOL
No. Time Scan Tmass/Smass Tarea/Sarea Re¢f Fit Conc Units
18 8.10 288 STD 1.00 40.0 UG/L
25 11.10 934 8STD 0.76 40.0 VUG/L
35 195.98 Q06 8D 1.00 40.0 UG/L
48 19.35 1219 §TD 0.85 40.0 UG/L
98 26.32 1796 8TD 0.74 40.0 UG/L
17T 7.9% 240 4./ 192. 42632, / 18539. 1 0.93 90.9 UG/L
27 7.72 254 128. 7 182. 31483./ 18539. 1 0.96 48.4 UG/L
aT 8. 82 3495 108. 7 192. 28389. / 18539. i 1.00 47.4 UG/L
47 9.18 375 107.7 192. 36633. / 18339. 1 1.00 48.2 UG/L
ST 10.42 478 107. /7 136. 28926. / 70413. 2 1.00 91.1 UG/L
6T 10.23 463 139.7 136. 11342./ 70413. 2 1.00 38.9 UG/L
7T 11.05 530 122. /7 136. 113588. / 70413. 2 0.94 43.4 UG/L
BT 10.82 511 63. /7 136. 13623. / 70413. 2 0.67 48.2 UG/L
9T 12. 67 664 107. /7 136. 20061. / 70413. 2 1.00 37.2 UG/L
10T 13.70 750 198. 7 164. 10099. /7 28946. 3 1.00 43.2 UG/L
11T 13.82 759 198. /7 164. 10263. / 28946. 3 0.93 44.9 UG/L
12T 135.90 933 184. 7 164. 999. 7 28946. 3 0.77 6.8 UG/L
13T 16.10 899 65./7 164. 3341./ 28946. 3 0.00 18.0 UG/L
‘4T 17.28 1047 198. /7 188. 1861./ 41381. 4 O0.63 20.0 UG/L
T 19.10 1198 266. /7 188. 3833./ 41381. 4 0.77 26.8 UG/L

Resource Analysts, Incorporated



39T 25.05 1692 149. /7 "240. 26836.

/  52368. S 0.96 34.6 UG/L
40T 26.30 1795 228./ 240. 31931./ 52348 S 0.96 33.0 UG/L
41T 26.40 1804 228.7 280. 72047./  52368. 5 0.93 93.0 UG/L

T 26.60 1821 149./ 240.  45427./  352348. S 0.96 44.% UG/L
3T 28.18 2068 149./ 264. 47261./ 20734, 6 0.85 31.0 UWG/L
44T 29.03 2068 2%2./ 264.  66526./ 20734. 6 0.00 107.6 UG/L
45T '29.25 2068 252. /7 264.  &63526./ 20734. 6 1.00 100.4 UG/L
46T 30.02 2068 252.-/ 264. 21749. /7 20734, 6 0.00 96.3 UG/L
47T 34.3% 2068 276. /7 204, B30S./ 20734. 6 0.00 26.% UG/L
4BT 34.48 2068 278. 7/ 264. 4732./ 2073a. 6 0.00 16.0 UG/L
49T 35.47 2068 276. / 264, 6350./ 20734. 6 0.28 28.1 UG/L
80T 26.28 1749 2%2. / 240. 3446./ 52348 S 0.00 17.2 UG/L
51T 23.00 1472 184. / 188. 104. /  96320. 4 0.00 1.1 UG/L

Base /War.
SO So .,
Connmving
Ch it Bnrapon
®-3-8%

Resource Analysts, Incorporated



MATRIX SPIKE DUPLICATE RECOVERY

Laboratory Number: 10,&29-1
Sample Designation: 2332-320 Fort Totten Soil #1

Date Analyzed: 8/3/87
Matrix: Soil
REPLICATE 1 REPLICATE 2 RELATIV

ug/g IN ug/g ug/g %REC- ug/g % REC- RANGE
COMPOUND SAMPLE SPIKE FOUND OVERY FOUND OVERY %
1,1-DICHLOROETHENE 0 7 8 122 8 112 S
TRICHLOROETHYLENE 0 8 10 119 10 115 3
BENZENE 0 7 & 122 8 115 5
TOLUENE 0 7 8 121 8 124 2
CHLOROBENZENE 0 7 9 131 9 124 5

METHOD REFERENCE: EPA SW 846, 2ND EDITION METHOD 8240

Resource Analysts, Incorporated



ACTOLBASE/NEUTRAL EXTRACTASLE CRAANTL CINPOUNDS
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CITTRYLPATRALATE eoL 0.3 JeFL-ETPHENYL 2 £ - i
ATINASHTMYLENE el .3 TRIBROMOSHENDY AV o
Zoe e DINTIROTG VENE BOL 0.3 TERFMENY, -5l ¢l AR
I-RITRCANILINE gL :
LCENAP=THENT 8OL 0.2
2,6-DINTTREPHENCL eoL :
¢-NITROPHENSL 8oL 1
DI2ENZOFURAN 8oL 0.!
2.0-DINITRSTOLUENE 80 0.3
IETHY PHTHALATE 80L 6.3 Bot = SELOM OZTICTION LMY
«~CHLOROFHENYL-PHENY.ZTHER BOL 5.2 METHOD REFCRENCE: ESA SU SL4, 2N ELITION
FLUCRENE oL e.2 METHOD 23503270
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ield Identification:

"=boratory Number:

.arameter

10,430-2

ilver, recoverable (ug/g)
rsenic, recoverable (ug/g)
Barium, recoverable (ug/g)
~admium, recoverable (ug/g)
hromium, recoverable (ug/g)
mercury, recoverable (ug/g)
Lead, recoverable (ug/g)
1 elenium, recoverable (ug/g)

~ield Identification:
" ,aboratory Number:

"arametgg

Silver, recoverable (ug/g)

10,430-5

. irsenic, recoverable (ug/g)

3arium, recoverable (ug/g)
Cadmium, recoverable (ug/g)
Chromium, recoverable (ug/g)
‘ercury, recoverable (ug/g)
:ad, recoverable (ug/g)

Field Identification:
- Laboratory Number:

.

Parameter

‘Silver, recoverable (ug/g)
Arsenic, recoverable (ug/g)

10,430-8

{ Barium, recoverable (ug/g)

Cadmium, recoveradble (ug/g)
Chromium, recoverable (ug/g)
Mercury, recoverable (ug/g)
Lead, recoverable (ug/g)

- Selenium, recoverable (ug/g)

Date

Analyzed

7/29/87
8/12/87
7/29/87
7/29/87
7/29/87
7/29/87
7/29/87
8/14/87

Date

Analyzed
7/29/87

8/12/87
7/29/817
7/29/87
7/29/87
7/29/87
7/39/87

!Selenium, recoverable (ug/g) 8/14/87

Date

Analyzed

7/29/87
8/12/87
7/39/87
7/39/87
7/39/87
7/239/87
7/29/87
8/14/87

2332-341 FT Sediment #1

Method/Referenc

6010/1
7060/1
6010/1
6010/1
6010/1
7471/1
6010/1
7740/1

2332-342 PT Sediment #2

Method/Reference

6010/1
7060/1
6010/1
6010/1 "
6010/1
7471/1
6010/1
7740/1

2332-343 FT Sediment #3

ethod/Reference

6010/1
7060/1
6010/1
6010/1
6010/1
7471/1
6010/1
7740/1

Resource Analysts, Incorporated

Matrix: Solid

Concentration

<1
4.9
<10
0.5
13
0.27
210
<1

Matrix: Soliad

Concentration

<1
5.0
18
0.5
19
0020
225
<1

Matrix: Soliad

Concentration

<1
2'8
<10
<0.5
12
0.15
270
<1



Field Identification: 2332-344 PT Sediment #4 Matrix: Solid
Laboratory Number: 10,430-11

Date
.rameter . Analyzed Method/Reference Concentration

Silver, recoverable (ug/g) 7/29/87 6010/1 <2
Arsenic, recoverable (ug/g) 8/12/87 7060/1 4.6
Barium, recoverable (ug/g) 7/29/87 6010/1 27
Cadmium, recoverable (ug/g) 7/29/87 6010/1 <0.6
Chromium, recoverable (ug/g) 7/29/87 6010/1 14 .
Mercury, recoverable (ug/g) 7/29/87 7471/1 0.28
Lead, recoverable (ug/g) 7/29/87 6010/1 190
Selenium, recoverable (ug/g) 8/14/87 7740/1 <1
Field Identification: 2332-346 FT Sed Samp Blk Matrix: Water
Laboratory Number: 10,430-13

Date
Parameter Analyzed Method/Reference Concentration
Silver, recoverable (mg/L) 7/29/87 6010/1 <0.01
Arsenic, recoverable (mg/L) 8/12/87 7060/1 <0.01
Barium, recoverable (mg/L) 7/729/87 6010/1 <0.1
Cadmium, recoverable (mg/L) 7/29/87 6010/1 <0.005
Chromium, recoverable (mg/L) 7/29/87 6010/1. <0.01
Mercury, recoverable .(mg/L) 7/29/87 7470/1 <0.0005
Lead, recoverable (mg/L) 7/29/87 7421/1 <0.005
‘elenium, recoverable (mg/L) 8/14/87 7740/1 <0.01

References: 1) EPA SW 846, 2nd Edition

Resource Analysts, Incorporated



CALIBRATION VERIFICATION

it

Lab Number: 10430 e Site: Fort Totten
Units: mg/L

METALS:
True Value Found SR Method
Arsenic 0.050 0.048 96 7060
Barium 20.0 20.0 100 7080
Cadmium 0.50 0.492 98 7130
Chromium 1.0 0.985 98.5 7190
Lead | 10.0 10.0 100 7420
Mercury 0.0050 0.00515 103 7470
Selenium ~ 0.050  ©0.049 99 7740
Silver 1.0 0.998 99.8 7760

1) Control Limits: Mercury and Tin 80-120; Other Metals 90-110
2) Indicate Analytical Method Used: P-ICP; A-Flame AA; F-Furnace AA

N CALIBRATION VERIFICATION SOURCES

Dilution of Commercial AA Standard unless otherwise specified.

Resource Analysts, Incorporated



QUALITY ASSURANCE/JUALIT. -ON.RO. .

_ MERCURY
1. Blank Data -
Results

Blank Number {ug/g)

‘HgB 68 €0.05
2. Accuracy -

Original
Concentration Spike Level

Sample Field I.D. (ug/g) (vg/g)
10430~-8 2332-343 0.15 0.99

3. Precision

Replicate 1 Replicate 2

Sample Field I.D. {vg/g) (uvg/g)
10430-8  2332-343 0.14 0.16
SILVER
.. Blank Data
Results
Blank Number (ug/g)
MB 366 €0.5
2. Accuracy
Original
Concentration Spike Level
- Sample Field I.D. (vg/g) (uvg/g)
10429-3 2332-320 <1 7.2
10429~-21 2332-326 <1 6.0

3. Precision

Roplicita 1 Replicate 2

Sample Field I.D. {ug/g) {ug/g)
10429-3  2332-320 <1 <«
10429-21 2332-326 <1 <1

Total
Concentration
Found %
(vg/g) Recovery
1.18 104
%
Average Relative
(ug/g) Range
0.15 13
Total
Concentration
Found 5
{ug/g) Recovery
7.0 97
5.8 97
5
Average Relative
(vg/g) Range
<1 NC
<1 NC
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1. Blank Data
Blank Number
MB 366

2. Accuracy

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

3. Precision

Sample Field I.D.
10429-3 2332-320

10429-21 2332-326

1. Blank Data
Blank Number'
MB 366

2. Accuracy

N

Samgl; FPield I.D.
10429-3 2332-320

10429-21 2332-326

3. Precision

Sample Field I.D.
10429-3 2332-320

10429~-21 2332 326

ARSENIC

"Results

<1

Original
Concentration Spike Level

{ug/g)  (ug/g)

19 K
6

.2
30 .0

Replicate 1 Replicate 2

{ug/g) {ug/g)
20 18
21 19
BARIUM
Results
{ug/qg)
<10
Original
Concentration Spike Level
fug/g) {ug/g)
94 724
5 602

Replicate 1 Replicate 2

{ug/q) {ug/g)
93 95
58 56

Total
Concentration
Found L 2
(vg/g) Recovery
22.5 49
22.8 47
%
Average Relative
{ug/g)  Range
19 10.5
20 10
Total
Concentration
Found 3
{ug/g) = Recovery
787 91
617 102
%
Average Relative
(ug/g) Range
94 2
57 3.5
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CADMI

-~

1. Blank Data

_Results

Blank Number (ug/q)

MB 366 <0.5
2. Accuracy

Original
Concentration Spike Level

Sample Field I.D. {ug/g) {ug/g)
10429-3 2332-320 0.72 72
10429~-21 2332-326 <0.6 60.2

3. Precision

Replicate 1 Replicate 2

Sample Pield I.D. (ug/g) (vg/g)
10429-3 2332-320 0.69 0.74
10429-21 2332-326 €<0.6 €0.6
CHROMIUM
1. Blank Data
Results
Blank Number (ug/g)
MB 366 <1
2. Accuracy
N
Original
Concentration Spike Level
Sample Field I.D. (uvg/q) {ug/g)
10429-3 2332-320 39 72%
10429-21 2332-326 27 602

3. Precision

Replicate 1 Replicate 2

Sample FPield I.D, (vg/g) (vg/qg)
10429-3 2332-320 s 39
10429-21 2332-326 26 a7

_ Total
Concentration
Found L
(ug/g) Recovery
71 98
55 90
S
Average Relative
(vg/g) ~ Range
0.72 6.9
<0.6 NC
Total
Concentration
Found %
{ug/g) Recovery
796 104
640 102
5
Average Relative
(vg/q) Range
39 2.6
a7l 3.7
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-

BARIUM

1. Blank Data

Results
Blank Number - (mg/L)
MB 367 <0.1
2. Accuracy
Total
Original Concentration
Concentration Spike Level Found s
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 0.2 5.0 4.94 95
3. Precision
5
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) {mg/L) Range
10465-3 2332-301 0.1 0.2 0.2 50
CHROMIUM
1. Blank Data
Results
Blank Number (mg/L)
MB 367 <0.01
2. Accuracy
N Total
Original Concentration
Concentration Spike Level Found L 4
Sample [Pield I.D. (mg/L) (mg/L) {mg/L) Recovery
10465-3 2332-301 0.031 5.0 5.4 107
3. Precision
5
_ Replicate 1 Replicate 2 Average Relative
Sample Pield I.D. {mg/L) (mg/L) {(ma/L) Range
10465-3 2332-301 0.032 0.029 0.031 9.7
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1. Blank Data

Results
Blank Number T (mg/L)
MB 367 - €0.1
2. Accuracy
- Total
Original Concentration
Concentration Spike Level Found L
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 <0.1 5.0 4.97 99
3. Precision
%

. Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3 2332-301 <0.1 <0.1 <0.1 NC
NC = not calculable due to results below detection limit.

SELENIUM
1. Blank Data
. : Results
Blank Number (mg/L)
MB 367 <0.01
2. Accuracy
Total
Original Concentration
Concentration Spike Level Found L
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 <0.01 0.05 0.0111 a2
3. Precision
Replicate 1 Replicate 2 Average Relative
Sample eld (mg/L) (mg/L) (mg/L) Range
10465-3 2332-301 <0.01 <0.01 <0.01 NC

NC = not calculable due to results below detection limit.
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SILVER

~—

1, Blank Data

_Results
Blank Number (mg/L)
MB 367 ' <0.02
2. Accuracy
Original
Concentration Spike Level
Sample Field I.D. {mg/L) (mg/L)
10465-3 2332-301 <0.01 0.05
3. Precision
Replicate 1 Replicate 2
Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 <0.01 <0.01
CADMIUM
1. Blank Data
Results
Blank Number {mg/L)
MB 367 <0.005
2. Accuracy
Original
Concentration S8Spike Level
Sample Field I.D. (mg/L) (mg/L)
- 10465-3 2332-301 <0.005 0.5
3. Precision
Replicate 1 Replicate 2
Sample Field I.D. (mg/L) (mg/L)
10465-3 2332-301 <0.005 <0.005

Total
Concentration
Found . I
{mg/L)  Recovery
0.053 106
%
Average Relative
{mg/L)  Range
<0.01 NC
Total
Concentration
Found 5
(mg/L) Recovery
0.477 94
%
Average Relative
(mg/L) Range
<0.005 NC

NC = Not calculable due to result below detection limit.

Resource Analysts, Incorporated
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SELENTUM

1. Blank Data

Results
Blank Number (ug/g)
yB 366 <1
2. Accuracy _
Total
Original Concentration
Concentration Spike Level Found 5
Sample Field I.D. (ug/q) (vg/g) (ug/g) Recovery
10429-3 2332-320 <1 7.2 4.1 57
- 10429-21 2332-326 <1 6.0 2.6 43
3. Precision
L
} Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (ug/g) (ug/g) (ug/g) Range
i 10429-3 2332-320 <1 <1 <1 NC
' 10429-21 2332-326 <1 <1 <1 NC
) NC = Not calculable due to result below detection limit.
LEAD
i 1. Blank Data
e Results
Blank Number (ug/g)
‘ MB 366 «a
2. Accuracy
’ Total
Original Concentration
Concentration Spike Level Found % '
y Sample Field I.D. {ug/q) (uvg/g) {ug/g) Recovery
i
10429-3 2332-320 40 7234 684 89
. 10429-21 2332-326 45 602 578 89
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (uvg/g) (ug/g) (ug/g) Range
10429-3 2332-320 40 40 40 0
10429-21 2332-326 47 43 45 8.9
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. ARSENIC

1. Blank Data

Results
Blank Number - (mg/L)
MB 367 <0.01
2. Accuracy
Total
Original Concentration
- Concentration Spike Level Found %
Sample Field I.D. (mg/L)} {(mg/L) (mg/L) 3ecoverx
10465-3 2332-301 <0.1 0.05 0.0427 85
[
3. Precision
%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465-3 2332-301 <0.01 <0.01 <0.01 NC
NC = Not calculable due to result below detection limit.
* MERCURY
1. Blank Data
| Results
Blank Number (mg/L)
; MB 367 » <0.0005
2. Accuracy
l Total
Original Concentration
Concentration Spike Level Found %
Sample Field I.D. (mg/L) (mg/L) (mg/L) Recovery
10465-3 2332-301 €<0.0005 0.01 0.007585 76
14
. 3. Precision
1
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (mg/L) (mg/L) (mg/L) Range
10465~-3 2332-301 <0.0005 <0.0005 €<0.0005 NC

NC = Not calculated due to result below detection limit.
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QC DATA FOR PESTICIDES

Laboratory Contreol Sample

T Acceptance
True Value Found Recovery Limits
I. D. (ug/g) (ug/g) % %
S-P105 Lindane 0.2 0.12 61 56 - 123
Heptachlor 0.2 0.096 48 40 - 131
Aldrin 0.2 0.11 57 40 - 120
Dieldrin 0.5 0.27 54 52 - 126
Endrin 0.5 0.26 51 56 - 121
DDT 0.5 0.14 27 32 - 127
Blank
Blank Number
B 107
No compounds detected.
Mid-Range Calibration - Check
(True)
. Calibration Calibration
Standard Value Value L 1
Compound 8-5-87 8-6-87 Recovery
(ug/mL) (ug/mL)
Lindane 0.025 0.020 79
Heptachlor .050 .034 68
Aldrin N .050 .041 82
Heptachlor epoxide .050 .041 82
Endosulfan 1 .10 .075 75
Dieldrin .050 .040 80
Endosulfan 2 .050 .038 76
Endrin Aldehyde .125 .089 71
pDT .10 .028 (100)
Methoxychlor .50 .19 38
alpha BHC .025 .023 92
beta BHC .050 .043 86
delta BHC .050 .044 88
aldrin .050 .041 82
DDE .050 .041 82
endrin .050 .041 82
DDD .10 .081 81
endosulfan sulfate .10 .080 80
endrin ketone .10 .073 73
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Precision

Wipes were unable to be subsampled for precision assesment.

Accuracy
Wipes were unable to be subsampled for accuracy assesment.
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QC DATA FOR PETROLEUM HYDROCARBONS

1. Laboratory Controcl Sample

True Value Found Recovery
I.D. (mg/L) {mg/L) %
§-15 5.04 5.0 99
§D-13 5.04 5.4 107

2. Mid Range Calibration Check Sample

True Value Found Recovery
(mg/L) (mg/L) (%)
50 53 106
3. Blank
| Blank Number Results
261 <60 ug/g

260 <1 mg/L

4. Precision

%
Replicate 1 Replicate 2 Average Relative
Sample Field I.D. (ug/g) (ug/g) (vg/g) Range
.0439-9 2332-343 | 190 150 170 24
5. Accuracy
Total
Original Concentration
. Concentration Spike Level Found 5
Sample Field I.D. (vg/g) (ug/g) (vg/g) Recovery
10430-3 2332-341 220 320 710 156
10430-11 2332-344 280 630 660 60

Resource Analysts, Incorporated



=

Analysis: Petroleumuxydrécarbons (ug/g) Matrix: Solid
Method/Reference: 503B,D,B/Standard Methods, 16th Edition

~ate Analyzed: August 4, 1987

Field Identification Lab. No. Concentration
2332-341 FT Sediment #1 ~ 10,430-3 220
2332-342 FT Sediment #2 10,430-6 _ 280
2332-343 FT Sediment #3 10,438-9 150
2332-344 FT Sediment #4 10,430~-11 280 .
Analysis: Petroleum Hydrocarbons (ug/g) Matrix: Water

Method/Reference: 503B,D,E/Standard Methods, 16th Edition
Date Analyzed: August 4, 1987

Field Identification Lab. No. Concentration
2332-346 FT Sed Sam Blk 10,430-14 <1.0

Resource Analysts, Incorporated



Lab Number: : 10,430-1

~ Sample Designation:- ' 2332-341 FT Sediment #1

Date Analyzed: _ 8/04/87

Matrix: Solia

VOLATILE ORGANICS T CONCENTRATION DETECTION LIMIT

(ug/g) (uvg/g)
CHLOROMETHANE BDL ' b |
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
'1,1,1-TRICHLOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM : BDL 0.5
TETRACHLOROETHYLENE . BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL a.5%
MEK BDL 3.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2~-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)

d4-DICHLOROETHANE 87 70 - 121
d8-TOLUENE 89 81 - 117

BROMOFLUOROBENZENE 81 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: BEPA SW 846, 2ND EDITION Resource Analysts, Incorporated
METHOD 8240



Lab Number: - : 10,430-4

‘Sample Designation: 2332-342 FPT Sediment #2
Date Analyzed: . 8/04/87
Yatrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL : 1
VINYL CHLORIDE BDL 1
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
. 1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
" CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE ' BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE ‘ BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
" CARBON DISULFIDE BDL 0.5
THF BDL 3.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 8.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
’ RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 84 70 - 121
48-TOLUENE 84 81 - 117
BROMOFLUOROBENZENE 83 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 3aND EDITION Resource Analysts, Incorporated
METHOD 8240



Lab Number: - : 10,430-7 -

"Sample Designation: 2332-343 FT Sediment #3
Date Analyzed: - 8/04/87
fatrix: Solid
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL ' 1
VINYL CHLORIDE BDL l
CHLOROETHANE BDL 0.5
BROMOMETHANE . BDL 1l
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans~-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
1,1,1-TRICHLOROETHANE BDL 0.5
‘CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2=-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE : BDL 0.5
1,3-cis-DICHLOROPROPENE BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
1-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
- BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
.~ TOLUENE BDL 0.5
CHLOROBENZENE BDL . 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL a.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACBRTATE BDL 1
MIBK BDL 2.5
2-HEXANONE BDL 2.%
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
' RECOVERY ACCEPTANC? LIMITS
(%) (s
d4~-DICHLOROETHANE 86 70 - 121
d8-TOLUENE 90 81 - 117
BROMOFLUOROBENZENE 80 7¢ - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION Resource Analysts, Incorporated
METHOD 8240



PR

Lab Number: ) - 10,430-10

‘Sample Designation: 2332-344 PT Sediment #4
Date Analyzed: - 8/04/87
latrix: Solid
VOLATILE ORGANICS - CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CHLOROMETHANE BDL . b |
VINYL CHLORIDE BDL 1l
CHLOROETHANE 8DL 0.5
BROMOMETHANE BDL 1
METHYLENE CHLORIDE BDL 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
l,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2-DICHLOROETHANE BDL 0.5
‘1,1,1-TRICHLOROETHANE BDL 0.5
‘CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans~-DICHLOROPROPENE BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢is-DICELOROPROPENE ' BDL 0.5
1,1,2-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE BDL 0.5
CHLOROBENZENE BDL 0.5
ETHYLBENZENE BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL b §
MIBK BDL 3.5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 98 70 - 121
d8-TOLUENE 90 81 - 117
BROMOFLUOROBENZENE 78 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, aND EDITION Resource Analysts, Incorporated
METHOD 8240



BDL = BELOW DETECTION LIMIT : -— -

METHOD REFERENCE: gpPA SW 846, 2ND EDITION
METHOD 8340 .

DETECTION LIMIT
(ug/L)
10
10

O CULLLLLVLLLLLILLLLOLVLIULTLTLIUTLYLLLLLVLVL VLY LY O

ACCEPTANCE LIMITS

(%)
76 - 114
88 - 110
86 - 115

_Lab Number: 10,430-12
Sample Designation: - 2332-346 FT Sed Sam Blk
Date Analyzed: 8/04/87
Matrix: Water
VOLATILE ORGANICS CONCENTRATION

s (ug/L)

CHLOROMETHANE BDL
VINYL CHLORIDE ‘ BDL
CHLOROETHANE BDL
BROMOMETHANE BDL
METHYLENE CHLORIDE BDL
1,1-DICHLOROETHYLENE BDL
1,1-DICHLOROETHANE BDL
1,2-trans-DICHLOROETHYLENE BDL
CHLOROFORM BDL

l 1,2-DICHLOROETHANE BDL

 1,1,1-TRICHLOROETHANE BDL

CARBON TETRACHLORIDE BDL
BROMODICHLOROMETHANE BDL
1,2-DICHLOROPROPANE BDL
1,3-trans-DICHLOROPROPENE BDL
TRICHLOROETHYLENE BDL

. BENZENE BDL
1,3-cis-DICHLOROPROPENE BDL
1,1,2-TRICHLOROETHANE BDL
2-CHLOROETHYL VINYL EBTHER BDL
DIBROMOCHLOROMETHANE BDL
BROMOFORM BDL
TETRACHLOROETHYLENE BDL

- 1,1,2,2=-TETRACHLOROETHANE BDL
TOLUENE BDL
CHLOROBENZENE BDL
ETHYLBENZENE BDL
ACETONE ‘ BDL
CARBON DISULFIDE BDL
THF BDL

 MEK BDL

VINYL ACETATE BDL
MIBK BDL
2-HEXANONE BDL
STYRENE BDL
XYLENES BDL
SURROGATE STANDARDS RECOVERY

RECOVERY
(%)
A44-DICHLOROETHANE 90
a8-TOLUENE 100
BROMOFLUOROBENZENE 83

Reso;.nrcé An-alys;ts, Incorporated



Lab Number: o 10,430-15

Sample Designation: - 2332-348 PT Sed Trav Blk
Date Analyzed: - 8/04/87
Matrix: Water
VOLATILE ORGANICS CONCENTRATION
REP. 1 REP. 2 DETECTION LIMIT

- (ug/L) (ug/L) (ug/L)
CHLOROMETHANE BDL BDL 10
VINYL CHLORIDE BDL BDL ‘ 10
CHLOROETHANE BDL BDL 5
BROMOMETHANE BDL BDL 5
METHYLENE CHLORIDE BDL BDL 5
1,1-DICHLOROCETHYLENE BDL BDL 5
1,1-DICHLOROETHANE BDL BDL 5
l,2-trans-DICHLOROETHYLENE BDL BDL 5
CHLOROFORM BDL BDL 5
1,2-DICHLOROETHANE BDL BDL 5
1,1,1-TRICHLOROETHANE BDL BDL 5
CARBON TETRACHLORIDE BDL BDL 5
BROMODICHLOROMETHANE BDL BDL 5
1,2-DICHLOROPROPANE BDL BDL 5
1,3-trans-DICHLOROPROPENE BDL BDL 5
TRICHLOROETHYLENE BDL BDL 5
BENZENE BDL BDL 5
1,3~-cis-DICHLOROPROPENE BDL BDL 5
1,1,2-TRICHLOROETHANE BDL BDL 5
2-CHLOROETHYL VINYL ETHER BDL BDL 5
DIBROMOCHLOROMETHANE BDL BDL 5
BROMOFORM BDL BDL 5
TETRACHLOROETHYLENE BDL BDL 5
1,1,2,2-TETRACHLOROETHANE BDL BDL 5
TOLUENE BDL BDL 5
CHLOROBENZENE BDL BDL 5
ETHYLBENZENE BDL BDL 5
ACETONE BDL BDL a5
CARBON DISULFIDE BDL BDL 5
THF BDL BDL a5
MEK BDL BDL a5
VINYL ACETATE BDL BDL 10
MIBK BDL BDL a5
2-HEXANONE BDL BDL a5
STYRENE BDL BDL 5
XYLENES BDL BDL $

SURROGATE STANDARDS RECOVERY
REP. 1 REP. 2 ACCEPTANCE LIMITS
(%) (%) (%)

d4-DICHLOROETHANE 92 92 70 - 121
d8-TOLUENE 96 94 81 - 117
BROMOFLUOROBENZENE 85 83 7¢ - 121

BDL = BELOW DETECTION LIMIT R Anal | od
METHOD REFERENCE: EPA SW 846, 2ND EDITION esource Analysts, Incorporate
METHOD 8240



Laboratory Number:
Sample Designation:
Jate Analyzed:
Matgix:

PESTICIDES

ALDRIN
ALPHA-BHC
BETA-BHC
GAMMA~-BHC
DELTA-BHC

.. CHLORDANE

4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN
ENDOSULFAN I
ENDOSULFAN 11
ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
TOXAPHENE

ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, PFRIDAY, OCTOBER 26, 1984
METHOD 608

METHOD REFERENCE:

* Pesticide identification is tentative.

10,430-16

2332-350 Fort Totten Wipe #1

8/07/87
Solid

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
4.2
1.1
0.69
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

GC confirmation is

Resource Analysts, Incorporated



o

Laboratory Number:
Sample Designation:
Date Analyzed:
Matrix:

PESTICIDES

ALDRIN
ALPHA-BHC
BETA-BHC
GAMMA-BRC
DELTA-BHC
CHLORDANE
4,4'-DDT
4,4'-DDE

4,4'-DDD

DIELDRIN
ENDOSULFAN 1
ENDOSULFAN II
ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
HEPTACHLOR
JEPTACHLOR EPOXIDE
TOXAPHENE

ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

METHOD REFERENCE:

= pesticide identification is tentative.

10,430-17

2332-351 Fort Totten Wipe #2

8/07/87
Solid

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
1.7
0.29
0.42
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

GC confirmation is

Resource Analysts, Incorporated



Laboratory Number: -~ 10,430-18

cample Designation: 2332-352 Fort Totten Wipe #3
ite Analyzed: . 8/07/87
Matrix: Solid
PESTICIDES CONCENTRATION DETECTION LIMIT
(ug/wipe) . (ug/wipe)
ALDRIN BDL 0.005
ALPHA-BHC BDL 0.005
 BETA-BHC BDL 0.005
" GAMMA-BHC BDL 0.005
DELTA-BHC BDL 0.005
CHLORDANE BDL 0.05
4,4'-DDT 3.2 0.01
4,4'-DDE 0.05 0.01
4,4'-DDD 0.53 0.01
DIELDRIN BDL 0.01
ENDOSULFAN I BDL 0.005
ENDOSULFAN II BDL 0.01
ENDOSULFAN SULFATE BDL 0.01
" ENDRIN BDL 0.01
ENDRIN ALDEHYDE BDL 0.01
HEPTACHLOR BDL 0.005
. REPTACHLOR EPOXIDE , BDL 0.005
“OXAPHENE ' BDL . 10
ADRIN KETONE BDL 0.01
METHOXYCHLOR BDL 0.05

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

* Pesticide identification is tentative. GC confirmation is
{ needed for positive identification.

Resource Analysts, Incorporated



t,aboratory Number:

ample Designation:
Date Analyzed:
Matrix:

PESTICIDES

ALDRIN

ALPHA-BHC

BETA-BHC

GAMMA-BHC
DELTA-BHC

- CHLORDANE

4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN
ENDOSULFAN 1
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
'OXAPHENE

ENDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

METHOD REFERENCE:

* Pesticide identification is tentative.

10,430-19

2332-353 Fort Totten Wipe #4

8/01/87
Solid

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
4.1
0.2
0.8
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

GC confirmation is

Resource Analysts, Incorporated



Laboratory Number:
cample Designation:

ate Analyzed:
Matrix:

PESTICIDES

ALDRIN
ALPHA-BHC

. BETA-BHC

GAMMA-BHC

DELTA-BHC

CHLORDANE
,4,4'-DDT

' 4,4'-DDE

4,4'-DDD
DIELDRIN
ENDOSULFAN I
ENDOSULFAN 1I1I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
TOXAPHENE

NDRIN KETONE
METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, FRIDAY, OCTOBER 26, 1984
METHOD 608

METHOD REFERENCE:

* Pesticide identification is tentative.

10,430-20

2332-354 Fort Totten Wipe g5

8/07/87
Solid

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
2.3
.72
.60
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

GC confirmation is

Resource Analysts, Incorporated



T,aboratory Number:

ample Designation:
Date Analyzed:
Matrix:

PESTICIDES

ALDRIN

ALPHA-BHC

BETA-BHC

GAMMA~BHC

DELTA-BHC
CHLORDANE

4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN

ENDOSULFAN I

ENDOSULFAN 1I1I

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

HEPTACHLOR

YEPTACHLOR EPOXIDE
OXAPHENE

ENDRIN KETONE

- METHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136, FRIDAY,
METHOD 608

METHOD REFERENCE:

10,430-21

2332-356 PT Wipe Sam.

8/07/87
Solid
REP 1 REP 2
CONCENTRATION
(ug/wipe)
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL

Blk

DETECTION LIMIT

(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

OCTOBER 26, 1984

Resource Analysts, Incorporated



Lad Number: - Laboratory Control Sample

~Sample Designation: - c3iga3
Date Analyzed: - 8/03/87
Matrix: Water
VOLATILE ORGANICS TRUE CONC. DETECTION %
VALUE FOUND LIMIT RECOVERY
- (ug/L) (ug/L) (ug/L) '
CHLOROMETHANE BDL BDL 10
VINYL CHLORIDE BDL BDL 10
CHLOROETHANE BDL BDL 5
BROMOMETHANE BDL BDL 5
METHYLENE CHLORIDE $8.0 65.9 5 €7
1,1-DICHLOROETHYLENE BDL BDL 5
1,1-DICHLOROETHANE , BDL BDL 5
1,2-trans-DICHLOROETHYLENE BDL BDL 5
CHLOROFORM 60.4 39.3 5 65
.. 1,2-DICHLOROETHANE 90.2 85.0 5 94
1,1,1-TRICHLOROETHANE 73.8 25.4 5 34
CARBON TETRACHLORIDE 92.7 22.8 5 24
BROMODICHLOROMETHANE 84.5 77.7 5 92
1,2-DICHLOROPROPANE BDL BDL 5
1,3-trans-DICHLOROPROPENE BDL BDL 5
TRICELOROETHYLENE 55.1 22.3 5 40
BENZENE BDL BDL 5
1,3-cis=-DICHLOROPROPENE BDL BDL 5
1,1,2-TRICHLOROETHANE BDL BDL 5
2-CHLOROETHYL VINYL ETHER BDL BDL 5
DIBROMOCHLOROMETHANE 71.7 89.0 5 124
BROMOFORM 97.8 122 5 125
TETRACHLOROETHYLENE . 48.0 19.0 5 39
1,1,2,2-TETRACHLOROETHANE BDL BDL 5
TOLUENE BDL BDL 5
CHLOROBENZENE 79.1 55.6 5 70
ETHYLBENZENE BDL BDL 5
ACETONE BDL BDL a5
CARBON DISULFIDE BDL BDL 5
THF BDL BDL a5
. MEK BDL BDL a5
VINYL ACETATE BDL BDL 10
MIBK BDL BDL a5
2-HEXANONE BDL BDL a5
STYRENE BDL BDL 5
XYLENES BDL BDL L]
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 100 76 - 114
d8-TOLUENE 106 88 - 110

BROMOFLUOROBENZENE ' 102 86 - 115

BDL = BELOW DETECTION LIMIT -
METHOD REFERENCE: BEPA SW 846, 2ND EDITION Resource Analysts, Incorporated

METHOD 8240



Lab Number: h

Sample Designation:
Date Analyzed:
Mat;ix:

VOLATILE ORGANICS

CHLOROMETHANE

VINYL CHLORIDE
CHLOROETHANE

BROMOMETHANE

METHYLENE CHLORIDE
1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE
1,2-trans-DICHLOROETHYLENE
CHLOROFORM
1,2~-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
1,3-trans-DICHLOROPROPENE
TRICHLOROETHYLENE

BENZENE
1,3-¢cis-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
2-CHLOROETHYL VINYL ETHER
DIBROMOCHLOROMETHANE
BROMOFORM
TETRACHLOROETHYLENE
1,1,2,2-TETRACHLOROETHANE
TOLUENE -
CHLOROBENZENE
ETHYLBENZENE

- ACETONE

CARBON DISULFIDE
THF

MEK

VINYL ACETATE
MIBK

2-HEXANONE
STYRENE

XYLENES

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 32ND EDITION
METHOD 8240

Calibration Verification

c3849
8/04/87
Water

CONC.

FOUND

(ug/L)
24
29
25
a4
53
50
57
46
42

% DETECTION
RECOVERY LIMIT
(ug/L)
48 10
58 10
50
48
106
100
114

(WY
- ™ <
o o ®©
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Resource Analysts, Incorporated



Lab Number: ' ) Blank
Sample Designation:

. Date Analyzed: 8/04/87
Matrix: - Water
VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT
. (ug/L) (ug/L)
CHLOROMETHANE ) BDL 10
VINYL CHLORIDE » - BDL 10
CHLOROETHANE BDL 5
BROMOMETHANE BDL 5
METHYLENE CHLORIDE 13 5
1,1-DICHLOROETHYLENE BDL 5
1,1-DICHLOROETHANE BDL 5
1,2-trans-DICHLOROETHYLENE BDL 5
CHLOROFORM BDL 5
1,2-DICHLOROETHANE BDL 5
1,1,1-TRICHLOROETHANE BDL -]
CARBON TETRACHLORIDE BDL 5
BROMODICHLOROMETHANE BDL 5
1,2-DICHLOROPROPANE BDL 5
1,3-trans-DICHLOROPROPENE _ BDL 5
TRICHLOROETHYLENE BDL 5
BENZENE BDL 5
1,3-¢cis-DICHLOROPROPENE BDL 5
1,1,2-TRICHLOROETHANE BDL 5
2-CHLOROETHYL VINYL ETHER BDL 5
DIBROMOCHLOROMETHANE BDL 5
BROMOFORM BDL 5
TETRACHLOROETHYLENE BDL 5
1,1,2,2-TETRACHLOROETHANE BDL 5
TOLUENE BDL 5
CHLOROBENZENE BDL 5
ETHYLBENZENE : BDL 5
ACETONE BDL 25
CARBON DISULFIDE BDL 5
THF BDL 25
MEK BDL a5
VINYL ACETATE BDL 10
MIBK BDL 35
2-HEXANONE BDL 25
STYRENE BDL -]
XYLENES ' BDL 5
SURROGATE STANDARDS RECOVERY ;
RECOVERY ACCEPTANCE LIMITS
(%) (%)
d4-DICHLOROETHANE 90 76 - 114
d8-TOLUENE 101 88 - 110
BROMOFLUOROBENZENE 87 86 - 115

BDL = BELOW DETECTION LIMIT -

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 83240 Resource Analysts, Incorporated



Lab Number: . Blank 100 ME

- Sample Designation: cis4?
Date Analyzed: - 8/04/87
Matrix: Soliad
VOLATILE ORGANICS - CONCENTRATION DETECTION LIMIT
(ug/g) (ug/g)
CELOROMETHANE BDL l
VINYL CHLORIDE BDL 1l
CHLOROETHANE BDL 0.5
BROMOMETHANE BDL 1l
METHYLENE CHLORIDE 1.7 0.5
1,1-DICHLOROETHYLENE BDL 0.5
1,1-DICHLOROETHANE BDL 0.5
1,2-trans-DICHLOROETHYLENE BDL 0.5
CHLOROFORM BDL 0.5
1,2~-DICELOROETHANE BDL 0.5
1,1,1-TRICHELOROETHANE BDL 0.5
CARBON TETRACHLORIDE BDL 0.5
BROMODICHLOROMETHANE BDL 0.5
1,2-DICHLOROPROPANE BDL 0.5
1,3-trans-DICHLOROPROPENE - BDL 0.5
TRICHLOROETHYLENE BDL 0.5
BENZENE BDL 0.5
1,3-¢cis-DICHLOROPROPENE BDL 0.5
1,1,2=-TRICHLOROETHANE BDL 0.5
2-CHLOROETHYL VINYL ETHER BDL 0.5
DIBROMOCHLOROMETHANE BDL 0.5
BROMOFORM BDL 0.5
TETRACHLOROETHYLENE BDL 0.5
1,1,2,2-TETRACHLOROETHANE BDL 0.5
TOLUENE o7 0.5
CHLOROBENZENE BDL 0.5
-ETHYLBENZENE - BDL 0.5
ACETONE BDL 2.5
CARBON DISULFIDE BDL 0.5
THF BDL 2.5
MEK BDL 2.5
VINYL ACETATE BDL 1
MIBK BDL .5
2-HEXANONE BDL 2.5
STYRENE BDL 0.5
XYLENES BDL 0.5
SURROGATE STANDARDS RECOVERY
RECOVERY ACCEPTANCE LIMITS
' (%) (%)
d4-DICHLOROETHANE 84 70 - 121
d8-TOLUENE 92 81 - 117
BROMOFLUOROBENZENE 81 74 - 121

BDL = BELOW DETECTION LIMIT
METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240 Resource Analysts, Incorporated



MATRIX SPIKE DUPLICATE RECOVERY

Laboratory Number: 10,430-10

Sample Designation: 2332-344 FT Sediment #4
Date Analyzed: 8/04/87

Matrix: Water

REPLICATE 1

ug/L IN ug/L ug/L

COMPOUND SAMPLE SPIKE FOUND
1,1-DICHLOROETHENE 0 50 70
TRICHLOROETHYLENE 0 52 78
BENZENE 0 48 60
TOLUENE 9 48 €3
CHLOROBENZENE 0 53 70

METHOD REFERENCE: EPA SW 846, 2ND EDITION
METHOD 8240

.SREC~-

OVERY

140
150
125
113
132

REPLICATE 2

ug/L
FOUND

77
89
69
72
81

S REC-
OVERY

154
171
144
131
153

RELATIV.
RANGE
5

10
13
14
13
15

Resource Analysts, Incorporated



T

Laboratory Number:
Sample Designation:
Date Analyzed:
Matrix:

COMPOUND

1,1-DICHLOROETHENE
TRICHLOROETHYLENE
BENZENE

TOLUENE
CHLOROBENZENE

METHOD REFERENCE:

MATRIX SPIKE DUPLICATE RECOVERY

8/04/87
Water

REPLICATE 1

ug/L IN ug/L ug/L
SAMPLE SPIKE FOUND

0 50 79
0 52 89
0 48 67
0 48 69
0 83 79

EPA SW 846, 2ND EDITION
METHOD 8240

SREC-
OVERY

158
171
140
144
149

REPLICATE 2 " RELATIVI
ug/L % REC- RANGE
FOUND OVERY %

82 164 4

87 167 2

66 138 2

67 140 3

77 145 3

Resource Analysts, Incorporated



I

Laboratory Number:

Sample Designation:

ate Analyzed:
.iatrix:

T

PESTICIDES

ALDRIN

ALPHA-BHC

BETA-BHC

GAMMA-BHC
DELTA-BHC
CHLORDANE

4,4'-DDT

4,4'-DDE

4,4'-DDD

DIELDRIN
ENDOSULFAN I
ENDOSULFAN II
ENDOSULFAN SULFATE
ENDRIN

ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOR EPOXIDE
TOXAPHENE

'NDRIN KETONE
AETHOXYCHLOR

BDL = BELOW DETECTION LIMIT
40 CFR PART 136,
METHOD 608

METHOD REFERENCE:

'« Pesticide identification is tentative.

B-M107
Blank
8/10/87
Solid

CONCENTRATION
(ug/wipe)

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

needed for positive identification.

DETECTION LIMIT
(ug/wipe)

0.005
0.005
0.005
0.005
0.005
0.05
0.01
0.01
0.01
0.01
0.005
0.01
0.01
0.01
0.01
0.005
0.005
10
0.01
0.05

FRIDAY, OCTOBER 26, 1984

GC confirmation is

Resource Analysts, Incorporated
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TABLE F.1 - FIELD DUPLICATE ANALYSIS

-2

AQUECUS SANPLES 2332-302
ug/L

volatile Organics N0
Extractsble Orgenics
8is(2-ethythexyl )phthelete 120,000
Total Metals
Silver a8 Ag <10
Arsenic as As 16
Barium es B 230
Cadmium e Cd <5
Chromium s Cr o7
Mercury os g <5
Lead s Pb <30
Selenium as Se <10

$-3
SOIL SAMPLES

2332-322

wp/kg

volatile Orgenics w

Extractasble Orgenics

8is(2-ethylhexyl Jphthalate 1,500

-2 Relative
field Duplicate Difference
2332-306 (X)
ug/t
NO -
98,000 20
<10 0
18 12
190 19
<S5 0
n 3
<.S 0
16 [})
<10 0
3-3
Fleld Duplicate Relative
2332-328 Difference
ug/kg (x)
n -
1,100 30

QAPP
Objective
X)

<30

<30

<30
<30
<30
<30
<30
<30
<30
<30

QAPP
Objective
X)

<30

<30



TABLE F.1 - FIELD DUPLICATE ANALYSIS continued

SOIL SAMPLES
$-3 $-3
Fleld Duplicate Relative
2332-322 2332-/!28 Difference
(%)
Totel Netals ug/kg* ug/kg®
Silver s Ag 1,100 <2,000 S8
Arsenic o8 As 15,000 16,000 6
farium s Bo 76,000 100,000 7
Codmium os Cd $30 <800 41
Chromium s Cr 32,000 42,000 27
Mercury os Ng 420 450 7
Leod s PO 80,000 90,000 12
Selenium as Se <1,000 <1,000 0
Sed-3 Sed-3
SEDIMENT SAMPLES Field Duplicete Relotive
2332-341 2332-344 Difference
ug/kg ug/kg x)
Volatile Organics w w .-
Total Metels
Silver <1,000 <2,000 o7
Arsenic 4,900 4,600 é
Serium <10,000 27,000 92
Codmium <500 <600 18
Chromium 13,000 14,000 7
Nercury 27 280 4
Leed 210,000 190,000 15
Selenium <1,000 <1,000 0

D = Mot Detected, all volatile organics compounds were below detection limits
* dry wt besis
Retative X difference = Renge X 100

Mean

QAPP
Objective
X)

<30
<30
<30
<30
<30
<30 °
<30
<30

Objective
x)

<30
<30
<30
<30
<30
<30
<30



TABLE F.2 - LABORATORY SAMPLE SPIKES

s-1
SOIL SAMPLE Sample 2332-320
//
Replicete 1 Replicate 2
ug/ke* ug/ky* ug/kg® X% ug/kg® % Relative OAPP
Compound in Semple Spike Found Recovery Found Recovery X Difference Objective
(X)
1,1 Dichloroethene 0 7,000 8,000 122 8,000 112 9 <30
Trichlorethylene 0 8,000 10,000 119 10,000 115 3 <30
Senzene 0 7,000 8,000 122 8,000 115 ] <30
Toluene 0 7,000 8,000 1”1 8,000 124 2 <30
Chlorobenzene 0 7,000 9,000 31 9,000 124 S <30
*dry wt besis
XMecovery = Amount found - smount in semple X 100
smount spiked
Relative Percent Difference = Range X 100
mesn
AQUEOUS SAMPLE -1
Sampte 2332-301
Replicate ¢ Repl icete 2
w/L ug/L ug/L ug/L 4 Relative OAPP
Compound in Sample Spike Foud  Recovery found  Recovery X Difference Objective
X)
1,1 Dichloroethene 0 S4 68 126 s 102 21 <30
Trichlorethylene 0 67 67 100 b14 a8 13 <30
Senzene 0 52 S8 112 s3 102 9 <30
Toluene 0 ¢ 54 100 48 89 12 <30
Chlorobenzene 0 58 61 105 56 97 9 <30



TABLE F.2-LABORATORY SAWPLE SPIKES continued

AQUECUS SAMPLES ~-1
Sample 2332-301

Originel Spike Totel QAPP
Concentration Level . Concentration } 3 Objective
Total Netals ug/L ug/tL Found ug/L Recovery X)
Silver a8 Ag <10 50 S3 106 70-130
Arsenic as As <10 50 42.7 85 70-130
Serium os Ba 200 5,000 4,940 95 70-130
Codmium es Cd <5 500 &77 9% 70-130
Chromium o8 Cr 3 5,000 S,400 107 70-130
Mercury es Ny «0.% 10 7.6 76 70-130
Lead s Pb <100 $,000 4,970 99 70-130
Selenfum s Se <10 50 1.1 22 70-130
SOIL SAMPLES 51
Sample 2332-320
Originel Spike Total QAPP
Concentration Level Concentration } 3 Objective
Totel Metals ug/kg® ug/kg* Found ug/kg* Recovery X)
Sitver o8 Ag <{,000 7,200 7,000 o7 70-130
Arsenic as As <19,000 7,200 22,500 49 70-130
Serium es Ba 96,000 724,000 757,000 91 70-130
Codmium es Cd 720 72,000 71,000 9 70-130
Chromium es Cr 39,000 725,000 796,000 104 70-130
Leed es Pb 40,000 724,000 684,000 89 70-130
Selenium es Se <1,000 7,200 4,100 57 70-130
$-7
Semple 2332-326
originel Spike Total QAPP
Concentration Level Concentration X Objective
Total Metels ug/kg* ug/kg* found ug/kg* Recovery X)
Silver s Ag <1,000 6,000 5,800 97 70-130
Arsenic o8 As 20,000 22,800 47 70-130
Serium s Ba 5,000 617,000 102 70-130
Codmium es Cd <600 55,000 90 70-130
Chromium o8 Cr 27,000 640,000 102 70-130
Lesd s Pb 45,000 578,000 89 70-130
Selenium s Se <1,000 2,600 43 70-130



TABLE F.2 - LABORATORY SAMPLE SPIKES continued

SEDINENT SANPLES

Original
Concentration
ug/keg*

Petroleum Mydrocarbons 220,000

original
Concentration
ug/kg*

Petroleum Mydrocarbore 280,000

Originel
Concentration
up/kg*
Totel Metals

Mercury os Mg 150

% Recovery = emount found-smount in semple x 100
smount spiked

* dry wt. besis

Spike

Level

wg/kg®

320,000

Spike

Level
ug/kg*

630,000

Spike
Level

ug/kg®

Sed- 1
Sample 2332-341

Total
Concentration X
found ug/kg® Recovery

710,000 156

Sed-1
Field Duplicate
Sample 2332-344

Total

Concentration X
found ug/kg® Recovery

660,000 60

Sed-3
Sample 2332-343

Totel

Concentration X
Found ug/kg®* Recovery

1,180 104

QAPP
Objective
(X)

70-130

Objective
X)

Objective
)



TABLE F.3 - LABORATORY REPLICATES

m-1
AQUEOUS SAMPLES , Sample 2332-301
‘ Relative QAPP
feplicete 1 Replicate 2 Meen Difference Objectives
Total Netels ug/L ug/L w/L (¢3) (X)
Stiver as Ag <10 <10 <10 0 <30
Arsenic o8 As <10 <10 <10 0 <30
Serium as B 100 200 200 50 <30
Codmium ss Cd <3 < <3 0 <30
Chromium as Cr 32 29 3 9.7 <30
Mercury os g «<0.% 0.5 <0.% 0 <30
Lead o P <100 <100 <100 0 <30
Selenfum s Se <10 <10 <10 0 <30
SOIL SANPLES
$-1
Sample 2332-320
Relative QAPP
Replicate 1 MReplicete 2 Neen Difference Objectives

Total Netals ug/kg* ug/kg* ug/kg® (¢3) (X)
Silver 08 Ag <1,000 <1,000 <1,000 0 <30
Arsenic s As 20,000 18,000 19,000 10.5 <30
Berium s Ba 93,000 95,000 94,000 2 <30
Cedmium es Cd 690 740 720 6.9 <30
Chromium es Cr 38,000 39,000 39,000 3 <30
Leed o8 Pb 40,000 40,000 40,000 0 <30
Selenium s Se <1,000 <1,000 <1,000 0 <30



TABLE F.3 - LADORATORY REPLICATES continued

s-7
Semple 2332-326
/

Relative OAPP

Replicate 1 Replicate 2 Mesn Difference Objectives
Totel Meteals wy/ke® ug/kg* ug/kg® (%) (%)
Sitver o Ay <1,000 «1,000 <1,000 0 <30
Arsenic o As 21,000 19,000 20,000 10 <30
Sarium s B $8,000 $6,000 $7,000 3.5 <30
Codmium es Cd <600 <600 <600 0 <30
Chromium s Cr 26,000 27,000 27,000 3.7 <30
Lead as Pb 47,000 43,000 45,000 8.9 <30
Setenium as Se <1,000 <1,000 <1,000 0 <30

s-8
Sample 2332-328
Relative QAPP

Replicate 1  Replicate 2 Mean Difference Objectives
Total Netels ug/kg* ug/kg* ug/kg® (X) X)
Rercury os Ng 209 204 207 2.4 <30
SEDINENT SANPLES

Sed-3
Sawple 2332-343
Relative QAPP

Replicate 1  Replicate 2 Meen Difference Objectives
Total Metals ug/kg® ug/kg* ug/kg® x) X)
Nercury os Ng 140 160 150 13 <30
Petroleum Nydrocarbone 190,000 150,000 170,000 24 <30

* Dry wt. besis



TABLE F.4 - SURROGATE STANDARD RECOVERIES--Volatile Compounds

Sample Description

-1

-2

mi-2 Field Duplicate
-3

m-4

w-S

w-3

Vell Sample 8Lk
Well Travel 8Lk
Leb Controt

Lsb Control

s-1

s-2

s-3

$-3 field Duplicete
s-4

$-5

$-6

s-7

3-8

soll Sample SLk .
Soll Travel Blk
Sed-1

Sed-1 Fleld Dupl fcate
Sed-2

Sed-3

Sed Sample 81k

Seod Travel Blk

Sed Travel Btk

Leb Control

X Recovery = Amount found X 100, It is sssumed that anelyte in semple is negligible

0¢4)-1-2-Dichloroethane

Sample No.

2332-301 88
2332-302 90
2332-306 as
2332-303 106
2332-304 105
2332-305 Lab Rep 1
2332-305 Leb Rep 2
2332-308

2332-360

00027

00012

2332-320

2332-321

2332-322

2332-328

2332-323

2332-324

2332-323

2332-326

2332-327

2332-333

2332-335

2332-341

2332-344

2332-342

2332-343

2332-346

2332-348 Lab Rep 1
2332-348 Lab Rep 2
c383

-l

8332 2pIRPERIZIIRNEZ382E 28382

-l

Amount in spike
* X Recovery outside Control Renge

//
76-114
76-114
76-114
76-114
76-114
70-121
70-121
76-114
76-114
76-114
T76-114
T0-121
70-121
T0-121
70-124
T0-121
T0-121
70-121
70-121
T0-129
T76-114
76-114
70-121
T0-121
70-121
70-121
T76-114
70-121
70-121
T76-114

08-Toluene
X Recovery Control Range X Recovery Control Rsnge

»
8t
8
o1
a
L))

107
101

geg8spess

-

88-110
88-110
88-110
88-110
88-110
81-117
81-117
88-110
88-110
88-110
88-110
81-117
81-117
81-117
81-117
81-117
81-117
8t-117
81-117
81-117
88-110
88-110
B1-117
81-117
81-117
81-117
88-110
81-117
81-117
88-110

> ® * & ®

Sromof tuorobenzene

X Recovery Control Range
.14 86-115
85 86-115
85 86-115
85 86-115
85 86-115
85 T6-121
81 Te-121
a3 86-115
a7 86-115
81 86-11%
a3 86-115
102 T6-121
101 T4-121
76 74121
103 74-121
103 T4-121
105 T4-121
100 T4-121
100 T4-121
101 T4-121
93 86-115
9% 86-115
81 74-121
e ] T4-121
83 T4- 21
80 T4-121%
83 86-115
85 T4-121
a3 74-121
102 86-115



e S -

Sanple Dsscription

-~
-1
~-2
-2 Fleld Buplicete
w-3
-4
~-3
Uotl Semple 8ik
8-1
$-2
-3
. 8-3 Fleld huplicete
| 23
-3
[ 2
[ 234
-8
8-8 Leb huplicote
Seoil Sample BIk
Slerk
Slerk

-4 —

SURROGATE STAIDARD ARCOVERIES--Extrecteble Organtcs

. 2-F1-Phanel
Sanple ¥s. 8 fecovery  Cantrel
Range
B532-3 9 21-100
2332-301-Lab Rep » 20n-100
20352-302 [\ 21-100
332-306 [ 21-100
2332-30% 5 21-100
2332-304 @ 21-100
2332-%0% [\ ] 21-100
2332-308 [} 21-100
332-30 ” 21-100
2332-321¢ " 20-100
032-32 n 20n-100
332-320 7 29-100 ¢
332-323 » n-10
332-30 ” 20-108 ¢
032-33 » 010
332-32 44 0-100
332-327 L 21-100 ¢
-7 " 20-100 ¢
2532-333 [ 29-190
- ;] 20-100 ¢
8-A103 ” 21-100

@b-Phorel
% Recovery  Contrel
Renge

10-%%
10-9¢
10-%
10-9%
19-%
10-9%
10-%
10-%4
0-%
10-%%
10-%
10-%
0-%
19-%¢
10-%¢
n-
0-%
0-9%
10-%

TALVABUEARREISEZL2EINY

% fecovery » Ammuant found & 100, It 10 sosumsd thet anslyte in sanple is negligibte
fmsunt in splte
¢ % fecovery autsids Contrel Renge

#1trebencene
8 Recovery Contred
Rerge
”» 33-1%4
” 35-1%
” 33-114
107 33-1%4
103 33-114
100 35-194
% 3%-10
[} 33-1%
" 33-114 ¢
1 33-114 ¢
"” 33-1%4 ©

35-t4 ¢

33-1%
35-1%
35-1%4

3-120 ¢
3-120 ¢

33-194

33-114 ¢

33-14

]
43
)
&
3 35-114 ¢
1
]
100
L4
100

2-#1-Biphorwl
% Recovery Contrel
Renge

43-116
43-116
43-116
43-116
43-116
43-116
43-116
43-116

43-116
43-116
43-116

43-118

IErzYLELIINISR_ESRRT

43-116

43-116 *
43-116 ¢
43-116 ¢
43-116 ¢

43-116 ¢
30-115 *
30-113 ¢

43-116 ¢

Tr ibremophone!
X Recovery  Centrel
Range
" 10-123
30 10-123
48 10-123
b ] 10-123
8 10-123
3 10-123
3 10-123
(34 10-123
33 10-123
2 10-123
30 10-123
16 10-123
b4 10-123
b1 10-123
» 10-123
33 10-123
] 10-123
" 10-123
L)) 10123
. 10-123
30 10-123

Yorpharwt -dt¢
% Recovery  Contrel
Renge

 _J 33- 141
n 33-141
n 33-141
108 33- 149
108 33-149
[ ) 33-14%
” 33-141
101 33- 14t
o 33-141
1'&3 33-141
n 33-141
£ 73 33-14¢
0 33- 141
o 33-149
[} 33-14¢
o 33-141
1 18-137
" 18-137
» 33- 141
o 33-141
” 33-161
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Attachment 6

Cleanup Approaches used by RIDEP
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... Bev ‘Jeruy Departwent of Covironmestsl Protection
Y
Suwaary of Approaches to Boil Cleacup Levels

(1) Discussicn of Theoretical Approsches

(a)

m)

()

RIDEZP bas {nvestigated wmany theoretical approaches to eotadlishing
cleanup odjectives for cootamivated oof)l {focluding ecleasup to
background, cleanup to the ssalytical detection limite svd clesnup to
e visk asses went derived sumwder,

Cleanup to Background has been covsidered for & susder of cowpounds.
Development of & cleanup objective Dased on dackgrousd rvequires an
extensive eavironsentsl dats base. This spprosch cao ooly be spplied
to compounds wvhich are sorwally found fa mature. If it {s epplied to
avthropogenic compounds the clesnup level could becowe "sero™ which
equates to the current liwit of detection of the analyticsl wethod in
use. A clesnup odjective based on bdackground is determiced by the
vange of coocentrations observed on & specific site or bdased on
Jiterature values. This aepprosch has been applied to {vorgsnic
compounds. For petroleus hydrocardous, sn "iodustrial®™ background is
geceralised as 100 ppu.

Cleanup levels based on analytical detection 1iwits have beeo con-

sidered. 1In reality, the clesnup objective becowes the liwit of
detection of the snalytical sethod, thus the clesoup odbjective becowes
son-detectadle "(clesnup to pristice cooditioms). This aepprosch {s
undesiradle by ftself because the 1lisit of detection of analytical
wsethods §s & woving target. Currest trends fo enviroueental
scalytical chemistry indicate that detection limits will cootisue to
decrease to levels that are belov those of envirooeentsl eor pudlic
health concern. This approach i{s further cowplicated by the fact that
{e wany inostances the wetbod detection liwit {e {ofluenced by the
sature of the matriz and the presence of other {uterfering compounds.

Developing & cleanup objective Dased on method detection limite cas
otly be applied to sothropogesic cowpounds. If applied to cowpounds
which eccur saturally, the clesnup odjective could be well belov tbe
levels sorwally found {o cl\:’ eavironment.

Risk sssessment wethodolo 288 Veen wsed to estadlish clessup
ebjectives. The use of tiok sssessuent o cowmon to stavdard and/er

eriteria oetting. The Water Preliminary Protective Coucentration
Linits sod Recomnended Waximus Coovtssisant Levels are bDased ou risk
assesswent methodologies which estimate the riske from carcinogens sad
soocarcioogens {u dricking water. Ia the case of carcinogens, it io
assumed that so threshold exists delov which cancer does sot develop.
Thus, exposure to any dose vegardless of bov omsll, vesults o o .
csncer rvisk. PFor wmoocarcivogens, on the other bsnd, & threshold
exists Delov which mo response §s observed. Thus & "eafe™ dose
ezists. The ousbers developed for risk Dased standards/criteris vange



fros sud parts per Dillfons (carcisogens) to busdreds of parts per
‘milliot (von-carcinogens).

It sust be soted that the use of the risk assesswent approsch requires
that en exposure pathway be defined in terss of the frequeocy end
duration of exposure end that & suitadle tozicology datsdase exziets
for the chemical of concern. In the adsence of either of these, the
visk assessment approach canvnot be applied correctly. Where there s
wocertainty vegarding the route or extent of exzposure, the wiek
sssesswent will reflect these uncertainties.

Ie geveral, cosservati ¢ worst case exposure ecevarios are seed {o
developing visk based standards or criterias. Unfortusately, resl life
exposures may be quite éifferent than those weed to develop the viok
bDased nvusder. Thus 8 risk Ddased sueder wmay Yoverprotect™ the
fodividuale being exposed. This con de avoided By developing
situation epecific risk based clesnup eriteris eor by developing o
renge of exposure ecensrios which can be selectively applied to
specific situations. The most conservative gpproach (snd the lesst
t{we coosuming) is to use ressonadle worst case exposure ecensries to
protect the most sensitive fndividual likely to be exposed.

(D) Chemical class elcnnug'objcctiven have been oet for classes of

cospounds. Cleanup objectives which have bees estadlished for s class
of compounds are used as & surrogate or action level to {edicate if &
eloser look at the individual chemicale ecomprisiog the rvesidue 1o
varrsnted.

(11) Application of Cleanup Approsches io WIDEP Prdgrams.

$0f1 cleanup levels have been developed dased oo soticipated dackground or
tisk sssessment. Io genoeral, the Departeent attempts to estadlish a soil
eleanup level that:

- protects husan bhealth froe direct contact

- protects groundvater froe degradation due to leaching

- protects surface vater (in oitustions whes sigration of
contaminated soil to surface water is 8 possidilicy).

The Departwent bas also estadlished surrogate or alare levels for classes
of compounds. These surrogates asre ususlly conservatively oet to serve as
on fodicator or “red flag" to pSist the meed for further attestion. This
approsch asllowvs eoteff esot traived {u toxicology to determine whes the
assistsnce of a tozicologist/environmental chemist {o oeeded. In general,
O:rrogcto fevels are sot clesnup aveders, Dut they could be fs certsin
esituations.

(a) Enorlunie compounds = Cleanup levels for wetsls have Deen estadliohed
ased oo expected background coocentrations iv Bev Jersey soile. The
elesnup objectives are generally to 1 to 3 times Dackground depending

oo the rasge of concentration edserved ovéd tozicity., Tedle 1

ouonarizes Wev Jersey background, Usoited States background sed eoil
cleanup objectives. Sose of the cleanup objectives were proposed by



-

BCRA. applicants end bave been asccepted By the Departeest {s ECRA
clesnups. The cleaoup objectives applied at & opecific site may be
different than those 1isted fo Tedle 1 depending on eite epecific
factors. These exceptions vorsally allov higher levels to vemain on
site. These situstions fuclude (1) §f fuformation exists to {sdicate
the sofl Background ounsite fs different than values 1{sted {a the
Tadle, (2) cootasmivation from other sources fs suspected (especially
l1ead oo 8 site Bear highvays), (3) a contsmivation prodles fo ares
vide and (4) encapsulation {s fncluded as part of the cleasup plesn.

(3) Orgenic covtasinants = Cleanup Jevels for fodividusl orgecic cowpounds
Bave been developed based oo ¥ Ik assesowect eethodologies. A worst

case ooil fogestion model £ weed to calculate su scceptadle ooil
cootevinant level (ASCL) to protect fndividusls froe direct comtact
and s sisple traveport to groundvater model fs weed to calculate an
ASCL to protect groundvater quality. The ASCLs are theo compared to
analytical wethod detection liwite to determinme {f the ecalculated
coocentration can be measured accurately. 1If the risk based criterion
fs belov the wethod detection Jimit, the wmethod detection limit
becoses the cleanup odjective.

This latter approach bas been used by the Wev Jersey Division of Wasardous
Site Micigation (DESM) to develop an acceptadble soil contesivast level for
PCBs bdased on direct contact. (Transport to grouvdveter was considered
fusigoificant since PCBs Diod oetronmgly to eofls.) 4 =isk assesswent
wtilisiog & pica end fohalatfon of soil scenario fudicated that fedividuals
could de exposed to soile coctaminated with 274 ppd of PCIs without
exceeding a one-in-a-milliocn lifetiwe caccer tisk due to this eszposure.
The liwit of detection of PCBs {o soil ueing current analytical wethods i
3.3 ppe. 1o reality S ppe or adove can be detected with confidence. Thus
the acceptadle soil contasivant level (based on asvalytical wethods) 8 §
ppe. 1In situations where the potential for childres to come fu contact
with goils §s great (ie., parks, schoolysrds, vesidential areas) S ppo is
sot sdequate to protect health anéd & clesnup odjective of 1 ppu should de
considered, {o spite of the {uherent wocertainty with gegard to
qusstitation.

This visk approsch has deen endodied {u 8 document entitled Calevlation of
Clessup Levels for Contewinsted Soile, recently prepared by DESM. The
approach outlined fu the documest s composed of two eteps (A) selection of
chenicals of concern and (3) calculation of acceptadle soil contesissst
Jevels to protect {edividuale from direct ecountsct and to protect
groundvater aud eurface water quality. The approsch has been woed to raok
sud caléulate ascceptadle ooil cootsmissnt levels for 21 compounds whieh
foclude PCBs, chloricsted eolvents, sonchblorivated eolveats, phesols,
polycylicarosatic byérocarbons, aod phthalates. This approsch was
developed {n-house and has sot goue through as exterual peer veviev. DESM
s ficslisfeg s rvequest for proposal to ‘hire & consultant te ceviev,
eritique and vefine the approach developed by DUSM,



-

—

(¢) Surrogate oraction levels have been developed for volatile organics,
b

(»)

o¢ veutral extractables snd petroleus hydrocarbons a3 showvn below,

Volatile Orgonico‘* 1 ppe
Base Weutrals 10 ppo
Petroleus Bydrocarbons 100 ppe

Chevical Class Cleanup Objectives thave bDeen oot for petroleun
Bydrocarboos et 100 ppe. (This was assumed to be “iodustrial
background".,) The sctusl e0il cleanup wvusder will vary éepending on
the chemical constituents preseot {o the petrolevs vesidue. Levels
greater thsn 100 ppe say dbe acceptadle {f the residue {s comprised
sainly of toluene or xyleses while & 1r.el less than 100 ppe may be
varrsnted {f the residue is comprised wostly of beuzene snd/or the
carcinogenic polynuclear sromatic hydrocarbouns.
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Jasiel

Netsl 8.3 0.8, Clessup Tise adove
Beckground®  Backgrousd Objective % Background

e T+ Al

Cadnive 1.0~ 4,0 " 0.01 = 1.0ppu 3 ppe

Chrouive $.0 - &8 1-1,590 100 ppe 2

Copper 0.5 - 53.6 2 - 200 170 3

Cyseide B.A. 0.09 1’ 5.4

Lesd 1.0-180 2~ 200 250 - 1000°  3-2

Mercury U.A. 0.01 = 4.6 | B.A.

Uickel 11.1 - 86.5 8 - 550 100 4

Selenive 0.01-4" o001-5.0 & 1

$ilver " WeA. 0.01 - § S B.A.

Einc 4.5 - 168 10 = 3000 350 2

8. Dats frow Stephen Toth or Barry Motto, Cook College, Rutgers

WS61dv

Dniversity.,

G256 e

o

o Ui US ol = b Aoncr-c .
Agricultural soile is 8.J.

Suggested by & consultant on s BCRA sase.
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