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SECTION 1

1.0 PROJECT DESCRIPTION

This document describes a field sampling and analysis program to be implemented at the Niagara
Falls Storage Site (NESS) in the State of New York. The NFSS is a FUSRAP site, i.e. , a s;te which
was involved in the Manhattan Engineering District Project and which is being remediated inder the
Formerly Utilized Site Remedial Action Program. FUSRAP actions at the NFSS are being carried
out under the direction of the Buffalo District, U.S. Army Corps of Engineers (USACE)

The NFSS is located at 1397 Pletcher Road, in the Township of Lewiston, Niagara Couity, New
York. The site is shown on Figure 1.0-1. The coordinates of the site are at 43°12'45" norty latitude
and 78°59'10" west longitude as depicted on the United States Geological Survey (USGS)
Ransomville 7.5-minute quadrangle, edited 1980.

The site is contaminated with low-level, high- and low-activity, radioactive waste. Know areas of
radiological contamination include a waste containment structure enclosing high-activiry residues
and low activity radioactive waste, a building contaminated with low level radioactive material. and
soil contaminated with low-level radioactive waste. Additional areas of the site may cortain low-
level radioactive contamination.

The NFSS is located on a portion of what was once the Lake Ontario Ordnance Works LOOW),
a former trinitrotoluene (TNT) manufacturing facility. Therefore, chemical contamination resulting
from those manufacturing operations is also of concern at the NFSS.

The strategy at the NFSS is to remediate radiological and chemical contamination at the site such
that the requirements of CERCLA (the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980) are met.

Maxim Technologies (Maxim) is under contract to the USACE to conduct a Remedial Investigation
(R1) at the site. Maxim has extensive experience in performing contamination investigations at both
Department of Defense (DOD) and U.S. Department of Energy (USDOE) sites. Maxim- is being
supported on the NFSS RI effort by Science Applications International Corporation (SAIC). SAIC
has extensive experience with the FUSRAP program and site-specific experience gained through
prior work at the NEFSS.

The field sampling and analysis program, which is the subject of this document, is Jdirected at
supplementing and complementing previously-gathered information at the NFSS sufiiciently to
identify site contaminants, delineate their lateral and vertical extent, and, where cleanup was
performed under USDOE management, to assess the success of that cleanup in attaining CERCLA
objectives. None of the previous contamination-related studies performed at the site were “ERCILA-
based or comprehensive in nature. Thus, the field efforts described in this Field Sampling Plan (FSP)
include the elements of a Site Investigation (SI) as well as those of a RI.
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This FSP is one of a series of plans which together comprise the RI work plan for the NFSS. Otner
plans in this series include a Quality Assurance Project Plan (QAPP), a Site Safety and Health Plan
(SSHP) (including the Radiation Protection Plan [RPP]), and a Quality Control Plan (QC?).

The approach to the RI is to develop and implement work plan(s) which respond to project- spec:fic
Data Quality Objectives (DQOs) in the context of the tasks below as defined in the Scope »f Work
(SOW). Those tasks which are supported by this FSP are shown with an asterisk (*).

» Records Review and BEvaluation*;

. Visual Site Inspection*;

. Landfill Survey;

. Identify ARARSs*;

. Data Summary and Data Needs Determination*;

. Field Sampling Plan and Quality Assurance Project Plan*;
. Specification and Acquisition of Field Data*;

. Interim Action Determination;

. Identify Remediation Areas and Volumes;

. Health, Safety, and Radiation Protection Plan*;

. Quality Control Plan and Independent Technical Review*;
. Community Relations and General Support; and

. Preparation of RI Report.

In June of 1999, the USACE NFSS team, (consisting of other District NFSS “virtual team™ members
[experts from other USACE Districts], representatives from the New York State Department of
Environmental Conservation [NYSDEC], and the Maxim projeci team), convened a | echiical
Planning Process (TPP) meeting to discuss and define objectives for data collection at the NFSS The
primary objectives as developed in that meeting are shown on Figure 1.0-2.

Those primary objectives (numbered consistently with the TPP results) that govern the perrormance
of the RI include:

1. Evaluate presence or absence of chemicals released from WCS (Waste Cortainment
Structure) to 1™ or 2™ groundwater aquifer (referred to in this document as the first (upper)

and second (lower) water-bearing zones.);

2. Determine if chemical infiltration is occurring via groundwater into the WCS;

3a. Determine if hazardous substances and radiological activity at site are witiin limits
established by ARARSs;

3b. Determine Contaminants of Potential Concern;

4. Define site physical features and characteristics; and

11, Determine nature and extent of contamination posing unacceptable risk.
CAWINDOWS\Desktop\Fnl_fsp.wpd 1.2
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A series of DQOs for collection of analytical data to support those primary objectives was then
developed. These DQOs are presented and discussed in Section 3.3. Using the SOW tasks and

primary objectives described above and the DQOs derived from them, a field sampling stra:egy was
developed through the following process:

. Examine site history and aerial photographs for evidence of and/or descriptions of jrior site
activities which could have led to site contamination;

Examine and evaluate information from prior site investigations (evaluate data, as:ess dala
quality, and identify data gaps to be addressed in this RI);

" Perform site reconnaissance for direct visual evidence of prior site activities whi:h could
have led to site contamination;

. Based on a review of more than 450 documents and visual inspection, develcp inital

conceptualization of physical site characteristics which could affect fate and/or transport of
any contaminants;

Assess potential sampling concepts for adequacy for use in contamination evaluatior: and risk
assessment, based on statistical distribution; and

Optimize information yield for subsequent RI and FS use.

(¢}

™ 15 1 " + o Pt an 3o At
The field sampling and analysis strategy is further defined in the {o

1.1—“Site History, Associated Contaminants, and Site Setting,” where previous activities at the site,
basic site characteristics, and their implications in terms of contamination are discussed:

1.2 —“Historical Investigations/Summary of Existing Site Data,” where prior studies carried out at

the site, data gathered during those studies, and the adequacy of that data in addressing DQOs is
discussed;

1.3—*Site-Specific Sampling and Analysis Problems and Data Gaps,” where characteristics of the

site and of prior studies are described and the constraints they place on the current studv are
identified; and

1.4—*Sampling Approach and Strategy”, where these elements are presented in the context of
subsections 1.0 through 1.3.

1.1 Site History. Associated Contaminants, and Site Setting

This section provides information on historic site activities and site physical characteristic: and their
implications in terms of site setting. The section is strongly interrelated with section © .2, which
addresses previous studies carried out at the site, and section 1.3, which discusses site specific
sampling and analysis problems and data gaps.
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1.1.1 Site History

Following the December 7, 1941 attack on Pear]l Harbor, the United States government cfficially
entered into World War II. With this action, the War Department ordered the USACE to construct
several facilities across the United States to manufacture components for the military effort. Under
this directive in late December 1941, the USACE acquired 3,015 hectares (ha) (7,453 ccres) of
agricultural land in northwestern New York state from 149 individual land owners and initiated
construction activities on a plant to produce TINT at the site designated as the LOOW (NFSS-284),

In September 1942, the United States Army opened the plant and started production with rour
process lines capable of producing a reported maximum of 108,900 kilograms (kg) (240,000 pounds)
of TNT per day. Due to a perceived oversupply of TNT across the U.S., the War Department
decided to stop production at the LOOW at the end of July 1943. An estimated 18,900,000 kg
(41,656,000 pounds) of TNT were manufactured during this eight month period (NFSS-342). Piping
and machinery at the facility were dismantled and sent to other war plants. Some pieces were
classified as scrap metal and some were used as replacement parts at the other plants.

In February 1944, the USACE’s Manhattan Engineering District, which was formed in 1942 with
the responsibility of the construction aspects of the atomic energy program, requested and obtained
usage of a portion of the LOOW for the storage of low-level radioactive residues generated through

the processing of uranium ore (NFSS-306). Descriptions of the radioactive residue material placed
on site are provided in Section 1.2.2.

The first residues to be shipped to the site were designated as L-50 and R-10 from the ! inde Air
Products facility in Tonawanda, New York. With this action, the NFSS was created. 7he {.-50
residue was transported to the site in bulk and was stored in Buildings 413 and 414 of the water
treatment plant near the southwest corner of the NFSS and the R-10 residue was placed cn the site
in a pile on open ground north of the water treatment plant (NFSS-011).

The War Assets Administration also transferred 612 ha (1,511 acres) of the LOOW, north of the
current NFSS, to the Chemical Warfare Service for the storage of incendiary and napalm bombs and
transferred 400 ha (989 acres) to the War Department for disposition to the U.S. Air Force (NFSS-
306). Later in 1944, 1,400 drums of F-32 residues were shipped from Middlesex, New Jersey to the
LOOW and stored in the recarbonation pit of the water treatment plant. In April 1945, L-30 residues

from Linde Air Products were shipped to the LOOW and stored in Building 411, the cooling water
reservoir (NFSS-187).

Figure 1.1.1-1 shows the building locations associated with potentially hazardous or radioactive
materials at the NFSS.

After the end of World War 11, the War Assets Administration sold 2,050 ha (5,066 acres) of the
LOOW to the Federal Farm Mortgage Corporation for eventual sale back to private owners and
transferred the Chemical Warfare Service acreage to the Atomic Energy Commission AEC) by
means of a Presidential Executive Order (NFSS-306). In 1946, the P-54, P-56, and P-58 processed
uranium ore residues from Linde Air Products were shipped to the LOOW and stored in: the thaw
house adjacent to Building 434 and/or in Building 410.
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The USACE Manhattan Engineering District transferred control of the radioactive residues at the
NESS to the AEC in 1948. In April 1949, the first K-65 residues (residue from refining of high
purity uraniur ore) were transferred to the LOOW from the Mallinckrodt Chemical Works in St.
Louis, Missouri and were eventually stored in Building 434, the emergency process coolin.g water
tower of the LOOW (NFSS-283). In 1950, the Middlesex sands, which consisted of sund and
abraded material from sandblasting buildings and process equipment used in the uranmum ore
processing of the F-32 material, were shipped from Middlesex, New Jersey and were p.aced in
Building 410. With the exceptions ofthe K-65 residues and miscellaneous radioactive residues, after
1950, all other radioactive residues were shipped to sites other than the NFSS.

The NFSS stored uranium and thorium ingots, billets, and rods in Building 421 and later in the
constructed concrete vaults of Buildings 431 and 432. Radium bars and ingots were stored in a vault
in Building 433. Animal carcasses from radiation tests at the University of Rochester were shipped
to a graveyard located immediately north of the current NFSS property at the LOOW 1n 1951 In
1952, the water tower storing the K-65 residue was deemed to be full and the additional drummed
K-65 residue already on the site was shipped to Fernald, Ohio. Also in 1952, combustible and non-
combustible radioactive wastes, consisting of spent fuel rods and reactor waste, from the Knolls
Atomic Power Laboratory (KAPL) was placed on the NFSS in Building 401 (NFSS-187}

In 1953, Building 401, the former boiler house for the TNT manufacturing process, was renovated
into a boron-10 isotope separation plant. Prior to the renovation, the KAPL waste was moved to
several buildings in the Baker-Smith portion of the NFSS. In 1955, the site contractor. Hooker
Electrochemical Company, cleaned up 525 ha (1,297 acres) of the LOOW. Records expla.ning the
rationale to undertake the cleanup activities or the specific remedial actions accomplished were not
found. After the cleanup, the AEC transferred 354 ha (874 acres) to the Army, Navy, and the Air
Force. When the AEC had stockpiled a sufficient supply of the boron isotope in 1958, the plant was
deactivated and put on a stand-by status. In 1964, the AEC’s boron supply was depleted and the
plant was reactivated. The AEC sold 81 ha (200 acres) of land to a private landowner and 100 ha
(246 acres) to a corporation in 1966 reducing the size of the NFSS site to its current size, 77 ha (191
acres). During this time frame, the “P” residues from Linde Air Products were transferred to West
Valiey, New York and Oak Ridge, Tennessee. The boron plant was deactivated for a final time 1n
1971 (NFSS-150).

In 1975, the AEC was dissolved and the responsibility of the site was transferred to the Energy
Research and Development Administration (ERDA). The ERDA was abolished in 1977 and the
respornsibility of the site was then transferred to the U.S. Department of Energy (USDOE) In 1979,
the Battelle Columbus Laboratory instituted and completed a comprehensive radiological
characterization of the NFSS (NFSS-290). In 1980, the vent on Building 434 was sealed to reduce
radon gas emissions from the tower and a geological investigation of the site was conducted.
Beginning in 1981, a yearly monitoring program was initiated to assess the radon emissions from
the NFSS and the potential for transport of the radiological contaminants to the groundwater.

Radioactively-contaminated soil from a vicinity property was excavated and placed on the R-10 pile
in 19§1.

In 1982, Buildings 413 and 414 were sealed to reduce radon emissions from the L.-50 res:dues. and
a dike and cutoff wall were constructed around the R-10 area. Between 1983 and 1986, the transfer
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of the K-65 residue from Building 434 to Building 411 was completed by hydraulically mining the
residue from the tower, creating a slurry, and pumping the slurry through a pipeline to Building 4 11.
In addition, the area around the R-10 pile became the Interim Waste Containment Structure (TWC'S)
after a clay dike was constructed surrounding the pile. Building 434 was demolished and the rubble
was placed in the [IWCS. Also in 1986, the impounded water generated through dewaterin:g of the

transferred residues was treated and discharged into the Central Ditch and the cap over the TWCS
was completed.

In 1988, isolated areas of residual radioactivity from across the NFSS site were excavated and placed
into temporary storage on the slab of former Building 430 and in 1990, a limited chemical
characterization was performed at the NFSS. The materials placed in temporary storage were
incorporated into the IWCS in 1991 (NFSS-054). With the exception of annual monitoring and
maintenance, no other activities took place at the NFSS until 1997, when the USDOE transferred
control of the site back to the USACE.

The only remaining structures at the site are Building 401, Building 403, an associated garage to
Building 403, and Building 429. Buildings 401 and 403 are slated for decontamination and
demolition in the near future. Details of the investigations and previous site characterizations are
described in Section 1.2. Further information concerning the source and nature of radioactive waste
streams disposed at the NFSS is presented in Section 1.2.2.

In summary, the NFSS is a FUSRAP site established on a portion ot a TNT-manufacturing facility.
As such, contaminants related to processes and activities from both of these types of programs might
be expected. These contaminants, discussed in detail in subsequent sections of this FSP, include the
uranium-thorium-radium series radionuclides and nitroaromatic and other explosive-derivative
compounds as well as contaminants related to support activities related to these basic programs, such
as solvents and semivolatile organic compounds. Additional contaminants (i.e., pesticides used to
insect control, PCBs from transformers and hydraulic oils, and incineration by-products) could
potentially be present at the site.

1.1.2 Physiography/Topography/Hydrology

The NFSS is located on the relatively flat to very gently rolling Ontario Plain approximately 5.6
kilometers (km) (3.5 miles [mi]) east of the Niagara River and 6.4 km (4.0 mi) south of Lake Ontario
in the Central Lowland Physiographic Province. The Ontario Plain is generally level with a general
north to northwestward slope with elevations of 109.7 meters (m) (360 feet [ft]) above mean sca

level (AMSL) at the base of the Niagara Escarpment to an elevation of 82.3 m (270 ft) AMSL at the
Lake Ontario shoreline.

Located approximately 4.0 km (2.5 mi)} to the south of the NFSS. the Niagara Escarpment 13 the
major topographic element of the region. With the exceptions of the IWCS and the previous R-10
residue pile, the site is relatively level with elevations ranging from 96.0 m (315 ft) AMSL to 97.8
m (321 ft) AMSL (NFSS-067, NFSS-087, and NFSS-267).

Surface water runoff is collected by several ditches located on site. The ditches on the NFSS
property are shown on Figure 1.1.2-1. Surface water is primanly conveyed through east-west

C \WINDQWS\Desktop\Fnl_fsp.wpd 1-6 Maxim Techr ologizs, inc



trending ditches (South 16 Ditch and South 31 Ditch) which empty into the main norh-south
trending Central Ditch and is carried off the site to the north to Four Mile Creek. The confluence
of the Central Ditch and Four Mile Creek occurs 2.4 km (1.5 mi) north of the NFSS. Four Mile
Creek eventually empties into Lake Ontario.

Potential surface water run-off from the adjacent Modern Landfill, Inc. site onto the NFSS ocours
from the east along Castle Garden Road and from the south along “O” Street. Potential surface water
run-off from the adjacent CWM Chemical Services, Inc. site occurs from the north onto the NFSS
property north of “N” Street. Potential surface water run-on to the NFSS also occurs :rom the

properties to the south of the site that are connected to the site by the Central and West Ditches
{NFS5-081).

Several areas on the NFSS property have the potential to collect and hold standing water a: various
times in the year. These areas are also shown as standing water or swamp on Figure 1 1.2-1 It
should be noted that the 100-year flood elevation within the NFSS boundary is estimated to be 97

m (319 ft) AMSL, which is approximately 1.2 m (four {t) higher than the lowest topographic
elevation at the NFSS (NFSS-145).

1.1.3 Regional Geologv

The bedrock geology of northwestern New York state consists of essentially undeformed i*aleozoic
sedimentary rocks from the Ordovician and Silurian Periods which were deposited between: 400 and
450 million years ago. The rocks have a regional dip of less than one degree toward the :outh and
occupy a broad basin sloping southward from the neighboring crystalline terrains of the Canadian
Shield and the Adirondack Dome. A metamorphic basement of gneiss underlies the sedimentary
rocks. The area has been significantly modified by glaciation which left a series of :ast-west
trending escarpments and low plains (NFSS-084, NFSS-193, and NFSS-257).

The region’s sedimentary rocks consist predominantly of carbonates and fine clastic rocks. The
uppermost bedrock in the area beneath the NFSS is the silty shale and mudstone laden Queenston
Formation, which is of Ordovician age. Rocks from the Silurian Period Medina Group (consisting
of sandstone, siltstone, and shale), Clinton Group (consisting of limestone, dolomite, and shale). and
Lockport Group (consisting of dolomite and limestone) are exposed at the Niagara Escarpment to
the south of the site. Near Buffalo, about 32 km (20 mi) south of the escarpment, the Lockport
Group is overlain by the Silurian Period Salina Group (consisting of shale and gypsum; A
stratigraphic column of the regional geology is shown on Figure 1.1.3-1 and a generalizel regional

cross-section is shown on Figure 1.1.3-2. According to NYSDEC, these units are not pre-ent in the
immediate vicinity of the NFSS.

Surficial deposits of the Quaternary Period belong almost entirely to the late Pleistocene Series
(12,500 years before present) and include glacial drift and associated glaciolacustrine deposits that
cover most of Niagara County. The glacial deposits consist of till, principally from the most recent
late-Wisconsin glaciation, and stratified drift in the form of kames, eskers, and sheets of outwash

sands and gravel. The glaciolacustrine materials were deposited along the shorelines ind at the
bottom of glacial and post-glacial lakes.
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The following six sections describe the geological units present at the NFSS. A genera ized site

specific stratigraphic column is shown on Figure 1.1.3-3. Figure 1.1.3-4 depicts the tructural
contours of the geologic units at the NFSS.

1.1.3.1 Surficial Soils and Fill - The surficial soil at the NFSS consists of a loose to medium dense
brown to yellowish silt with organic matter usually present in the root zone, (upper 15 centimeters
(cm) (six inches [in]) of the unit). Gravel and sands are generally encountered and are Jdispersed
randomly throughout this unit. Thickness of surficial deposits vary from zero to 1.5 m (zero to five
ft), with an average range of 0.3 to 0.6 m (one to two ft). The unit is described as fill where man-

made materials (glass and bricks) or obvious signs of disturbance are found. The depth and lateral
extent of fill was not documented.

1.1.3.2 Brown Clay Unit - The Brown Clay Unit is a brown or reddish brown clay, corsisting of
silty clayey glacial till, which underlies the surface soils. The clay was modified by lamination and
deposition of sandy or gravelly zones when it was submerged beneath the glacial Lake Iroquots,
which retreated and became Lake Ontario. These deposits are present in the unit as sard and silt
seams, pockets, and lenses. Sandy gravel and gravelly sand and silt lenses are common ‘~ithin the
basal portion of the unit. The brown clay varies in thickness from two to seven m (six to 23 ft). The
consistency of the clay ranges from medium soft to hard with plasticity increasing with lepth.

The sand, gravel, and silt lenses in the basal portion of this unit average 0.3 to 1.5 m (one to five ft)
in thickness. Lateral extent and thickness of these lenses vary abruptly. The sediments in the lenses
are usually moist to saturated and vary from loose to dense. Occasional extensive depos:ts of sand
and gravel 5.3 t0 6.1 m (17.5 to 20 {t ) in thickness occur in this unit (NFSS-084 and NFSS-302).

The upper (first) water-bearing zone in located in the Brown Clay Unit.

1.1.3.3 Gray Clay Unit - Beneath the Brown Clay Unit is the Gray Clay Unit, which is o1 lacustrine
origin from deeper portions of the glacial Lake Iroquois. Post depositional erosion of the unit is
evident from channels along its upper surface which are filled with the coarser grained sediments
of the Brown Clay Unit. The Gray Clay Unit is characterized by gray clay that occasionally grades
vertically up to a silt and sand mixture. Gravel is dispersed throughout the unit as are lenses of {ine
to medium-grained sand. Sand and gravel become the primary constituents near the base »f the unit.
The overall consistency of the unit ranges from soft to medium soft, with clay portions be:ng siightly
to highly plastic. The clay is generally wet and sand lenses are wet to saturated.

Thickness of the Gray Clay Unit varies from less than 1.5 to nine m (five to 30 ft) and is the thickest
uncensolidated unit on site. Lateral facies changes, characterized by increased sand and silt. occur
within the upper 0.9 to 1.5 m (three to five ft) (NFSS-084 and NFSS-302).

1.1.3.4 Sand and Gravel Unit - The Sand and Gravel Unit consists of clean sand to 1mixtures of
sand, gravel, and silt. The unit is thought to be glaciofluvial in origin; and is normally wet tc
saturated and exhibits loose to medium relative density. In general, the thickest portions of the unit
are present where depressions occur in the bedrock. The Sand and Gravel Unit contains the lower
(second) water-bearing zone and is considered to be a significant water-bearing zone.
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The Sand and Gravel Unit is approximately 0.9 to 2.1 m (three to seven ft) in thickness and occurs
4.61t0 8.3 m (15 to 28 ft) below the ground surface (NFSS-084 and NFSS-302).

1.1.3.5 Red Silt Unit - The Red Silt Unit is also referred to as the Red Stony Till. This unit consists
of angular fragments of bedrock in a sandy silt matrix that suggests that this till was locally derived
and emplaced as a basal lodgement till. The Red Silt Unit is composed of clayey gravelly silt with
lesser amounts of sand. Gravel is dispersed throughout the unit and consists of both rounded and
angular fragments of bedrock. This unitis generally dry to moist, overconsolidated, and ranges from
medium to very dense. The Red Silt Unit varies in thickness and is absent in some locaticns at the
site (NFSS-084 and NFSS-302).

The Red Silt Unit is approximately zero to 2.1 m (zero to seven ft) in thickness and, wherc present,
occurs 11.2 to 14.0 m (37 to 46 ft) below the ground surface (NFSS-084 and NFSS-302)

1.1.3.6 Queenston Formation - The bedrock at the site consists of brownish red shales, siltstone,
and mudstone of the Queenston Formation. QOccasional lenses of green siltstone and shale occur
within this formation. The Queenston Formation is over 365 m (1,200 ft) thick and is s.ightly to
moderately weathered in the upper region. Some fractures have been observed in the upper zone of

the bedrock. Calcite replacement and clays have been noted in some of the wider fractures. A Pre-
Cambrian gneiss underlies the Queenston Formation.

The Queenston Formation typically is encountered 9.8 to 14.9 m (32 to 49 ft) below the ground
surface (NFSS-084 and NFSS-302). The bedrock aquifer is included in this unit.

1.1.3.7 Seismic Characteristics - The NFSS is situated in the Central Stable Seismic Region which
extends from the eastern Appalachian Mountain chain to the western Rocky Mountains and from the
Canadian Shield in the north to the Coastal Plain in the south. This region is considered 10 be

generally tectonically stable with a few earthquakes of moderate magnitude (5.25 or less on the
Richter Scale).

However, the earthquake record of adjacent portions of western New York is significant. - he NEFSS
1s approximately centered in the Niagara Seismic Source Zone, an oblong region that extends from
west of Hamilton, Ontario, Canada to the east of Penn Yan, Yates County, New York. Figure
1.1.3.7-1 shows the Niagara Seismic Source Zone and locations of earthquakes in the NFSS area.
There are no known major fault zones in the area, but the Clarendon-Linden fault traverses the
Niagara Seismic Source Zone. In the Attica, New York area, located approximately 42 km (26 mi)
southeast of the site, the Clarendon-Linden fault has been the chief regional source of earthquake
activity. Table 1.1.3.7-1 shows a listing of earthquakes that have been recorded since 1857 above
a Modern Mercalli Intensity (MMI) value of IV in the area of the NFSS (NFSS-054).

1.1.4 Regional Hydrogeology

Within 30 m (100 ft) of the ground surface, there are two general types of water-bearing :ormations
that occur in northwestern New York state. These two formations are in the unconsolidated
materials and in the sedimentary bedrock. The water-bearing unconsolidated formations are typically
layers of sand and gravel or discontinuous lenses of sand and grave! containing perched water The
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bedrock aquifers occur in the Silurian or Ordovician sedimentary rocks and the deeper Pre-C ambrian
gneiss. North of the Niagara Escarpment, the only sedimentary bedrock present is the Q 1eenston
Formation, which is up to 365 m (1,200 ft) thick. A regional groundwater divide exists near the
Niagara escarpment. Regional groundwater flow north of the escarpment is toward the northwest,
whereas groundwater flow south of the escarpment is toward to the southwest (NFSS-19 ).

There are three zones of groundwater that have been identified to underlie the NFSS. Tne upper
water-bearing zone (in the Brown Clay Unit), lower water-bearing zone (in the Sand and Gravel
Unit), and a bedrock water-bearing zone in the upper fractured portion of the Queenston Formation
(NFSS-084 and NFSS-302). None of these zones are considered significant sources of groundwater,
due to low well vield and/or high degree of mineralization. The natural principal groundw ater flow
direction in all three of these water-bearing units is north-northwest toward Lake Ontario, mimicking
the gently dipping underlying bedrock strata (NFSS-054).

Between 1990 and the Fall of 1998, groundwater extraction from wells in the lower water-bearing
zone at the Modern Landfill, Inc. property reportedly reversed groundwater flow directicn in both
the upper and lower water-bearing zones beneath portions of the NFSS and the CWM Chemical
Services, Inc. property (NFSS-054). The three groundwater zones and historical groundwater usage
in Niagara County are presented in the following sections.

1.1.4.1 Upper Water-bearing Zone - The upper water-bearing zone is a water table unit (i.e,,
unconfined) characterized by discontinuous silt, sand, and gravel lenses that are contained within the
Brown Clay Unit. Although not considered an aquifer, this zone has sand lenses capable of yielding
a substantial flow rate for a short period of time (NFSS-054). Lenses in this zone vary abruptly in
thickness and extent. However, it has been suggested that a northeasterly-trending sinuous channel
deposit may exist just north of the IWCS (NFSS-084). The lenses range from dry to saturated
conditions and therefore the occurrence of groundwater varies across the site.

This upper water-bearing zone has been reported to occur at depths from 0.03 to six m (0.1 to 20 ft)
and has reportedly been contaminated during past facility activities (NFSS-084 and NFSS-302).
Groundwater levels are generally highest in the early summer and lowest in the fall (N+'85-307).
Seasonal fluctuations of up to 3 m (10 ft) have been reported (NFSS-220).

Groundwater flow direction was toward the northwest prior to 1990, at which time Modern: Landfill,
Inc. began extracting water from the lower water-bearing zone. The upper water-bearing zone
reportedly discharges to the Central Ditch in some areas of the site and the Central Diich nas a
pronounced affect on groundwater flow patterns when the water table is relatively high.
Groundwater flow direction has been observed to be radial near the IWCS in the summer months
when the overall NFSS water table is relatively low and the IWCS cap is actively irrigated (NFSS-

307). Figure 1.1.4.1-1 shows the potentiometric surface of the upper water-bearing vone from
February 25, 1998.

The upper water-bearing zone reportedly responds more rapidly than the lower-water bearing zone
to seasonal fluctuations in groundwater recharge and the effects of watering the IWCS, indicating
that the Gray Clay Unit acts as an aquitard by slowing recharge to the lower-water bearing zone. In
other words, the vertical hydraulic gradient of the upper water-bearing zone is downward and
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discharges to the underlying lower water-bearing zone by leakage through the Gray Clay Unit. The
Gray Clay Unit reportedly has horizontal and vertical hydraulic conductivity values ranging from 1
% 10*to 1.4 x 108 centimeters/second (cm/s) (NFSS-193). The hydraulic gradient ranges from 0.003
t0 0.008, but steepens to 0.07 at the Central Ditch near the IWCS (NFSS-054, NFSS-193, and NEFSS-
234). Recharge to the upper water-bearing zone is from surface infiltration (NFSS-0-4) and,
according to water quality measurements, is relatively recent (NFSS-234).

The horizontal hydraulic conductivity of the upper water-bearing zone, estimated from both field
(slug) tests and laboratory tests, ranges from 3 x 10° to 3 x 107 cm/s. Vertical hydraulic conductivity
values for the clay within the Brown Clay Unit were reported to be 6 x 107 cm/s (NFSS-054),
However, it should be noted that dessication fractures have been reported in the upper 0.6 to 0.9 m
(two to three ft) of the Brown Clay Unit at the NFSS and 0.9 to 4.3 m (three to 14 ft) at both the
CWM Chemical Services, Inc. and Modern Landfill, Inc. sites (NFSS-402 and NEFSS-271).
Groundwater flow velocities of 0.04 to 0.69 meters/year (m/yr) (0.12 to 2.26 feet/year [ft/vr]) have
been reported for the upper water-bearing zone at the Modern Landfill, Inc. property (NF>S-402}.
Thirty-five wells have been completed in this water-bearing zone. With the exception of a few wells

used to monitor the IWCS, no radiological or chemical sampling has been completed through these
wells.

1.1.4.2 Lower Water-bearing Zone - The lower water-bearing zone is a partially confined aquifer
(i.e., water level rises above the top of the unit when the unit is penetrated) in the Sand and Gravel
Unit which is situated between the overlying Gray Clay Unit aquitard and the underlying Red Silt
Unit or the bedrock. By USEPA definitions, this zone is the first regulatory-defined aquiter below
the NFSS. Although the water is generally not potable, it is capable of providing minimal Guantitics
of groundwater for domestic use (NFSS-054).

This zone is between 0.9 and two m (three to seven ft) thick and gravel quantities vary from zero to
40 percent. Water levels indicate this zone is confined with a potentiometric surface ranging from
7.6 t0 9.1 m (25 to 30 ft) above the top of the Sand and Gravel Unit which typically ranges between
9.4 and 13.1 m (31 to 43 ft) below the ground surface. The potential for contamination of the lower
water-bearing zone is reportedly limited due to the overlying Gray Clay Unit (NFSS-084 and NFSS-
302). Groundwater levels are generally highest in the summer and lowest in the winter (NFSS-307).
Grourdwater seasonal fluctuations of up to 3 m (10 ft) have been reported (NFSS-220),
Groundwater flow direction has been observed to be radial near the IWCS in the summer maonths
when the overall NFSS water table is relatively low and the IWCS cap is actively irrigated.

Groundwater flow direction was toward the northwest prior to 1990, at which time Modern Landfill,
Inc. began extracting water from the lower water-bearing zone. The groundwater extraction has
reportedly caused a groundwater divide at the NFSS in the past. Groundwater flow in the northern
part of the site was toward the north-northwest, while groundwater flow in the eastern part of the site
was toward the east-southeast (NFSS-234). Review of the third quarterly (July 20, 1999)
potentiometric map of groundwater levels at the CWM Chemical Services, Inc. and Modern Landfill,
Inc. properties indicates that groundwater flow in the general area may be returning to ts natural
north-northwestwardly direction following the cessation of the groundwater extraction in 1998 at
the Modern Landfill, Inc (NFSS-443). Figure 1.1.4.2-1 shows the potentiometric surface of the
lower water-bearing zone from February 25, 1998,
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The hydraulic gradient ranges from 0.001 to 0.004 (NFSS-054 and NFSS-193). The verucal
hydraulic gradient of the lower water-bearing zone is reportedly downward except near the Central
Ditch, where the gradient is upward at the rate of 0.12 (NFSS-054). Recharge to the lower water-
bearing zone is from surface infiltration near the Niagara escarpment; leakage from the ¢ verlving
Gray Clay Unit; and, where the Red Silt Unit is absent, from the underlying Queenston t yrmation
(NI'SS-054 and NFSS-307). Water quality measurements indicate the groundwater has a relative.y
longer residence time or distance traveled than in the upper water-bearing zone (i.e., the recharge is

relatively old) (INFSS-234). This residence time is evident by the increased mineralization of the
groundwater.

Horizontal hydraulic conductivity of the lower water-bearing zone, cstimated from both ficld (slug)
tests and laboratory tests, ranges from 1.3 x 107 to 9 x 10 em/s (NFSS-193). Groundwater flow
velocities of four to 23 ft/yr have been reported for the lower water-bearing zone at the Modern
Landfill, Inc. property (NFSS-402). Fifty wells have been completed in this water-bearing zone.
With the exception of the wells used to monitor the IWCS, no radiological and limited chemical
information is available for the lower water-bearing zone.

1.1.4.3 Bedrock Aquifer - Groundwater movement within the bedrock aquifer is thought w0 oe
limited to weathered, fractured, and calcified sections of the upper 3.0 to 5.9 m (10 to 15 ft) of the
Queenston Formation (NFSS-307). This aquifer is generally more productive than the glacial zones
(NFS8-191). Well yields in this zone range from 3.8 liters per minute (one gallon per minute [gpm])
in the non-fractured portion to 26.4 lpm (seven gpm) in the fractured portion (NFSS-197).

Water levels indicate that this aquifer is confined with a potentiometric surface an average of 11.3
m (37 ft) above the top of the bedrock, which is generally encountered between 9.8 to 15.1 m (32
to 49 ft) bgs. The confining layer for this zone is the Red Silt Unit, where present. Where the Red
Silt Unit is absent, the Queenston Formation is hydraulically connected to the lower water-bearing
zone. The potential for contamination of this zone is limited due to the Gray Clay Unit ar:d the Red
Silt Unit, where present, the relatively low permeability of the shale, and the upward vertical gradient
where the Red Silt Unit is absent (NFSS-084 and NFSS-302).

Groundwater flow direction is west or northwest, with some apparent anomalies observed near the
former Building 434 area and the southwest corner of the NFSS property (NFSS-339). Recent
monitoring events have not included water levels in the bedrock aquifer.

The in-situ hydraulic conductivity of the unweathered portion of this zone reportedly renges from
2.31x10%t0 2 x 107 cm/s (NFSS-084 and NFSS-193). The vertical hydraulic gradient of the upper
bedrock water-bearing zone is reportedly upward to the lower water-bearing zone, where the Red
Silt Unit is absent. The hydraulic gradient reportedly ranges from 0.001 to 0.0016 (NFSS-084 and
NESS-193). Recharge to the bedrock aquifer is from surface infiltration near tte Niagara

escarpment. Eight wells have been completed in this aquifer. No radiological or chemical sampling
has been completed through these wells.

1.1.4.4 Groundwater Usage - According to the 1964 USGS report (NFSS-189), the development
and usage of any groundwater supplies in the Niagara Falls area can be directed toward small
domestic and farm applications in rural areas. A few moderate to large supply wells are instailed in
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the Lockport dolomite, which is reportedly the only important aquifer in the region. How:ver. the
Lockport dolomite is missing from the stratigraphic section north of the Niagara escarpment (i1.e.,
missing at the NFSS property). Since the water requirements for a domestic supply well are
generally about 132 liters per day (35 gallons per day) per person, a well yielding several hundred
liters per day is adequate. A farm supply usually requires several hundred to several thousand liters

per day depending on the type and number of stock and/or the acreage of agricultural land te be
irrigated.

The 1964 USGS study reported that groundwater was the primary source of water for approximately
16 percent of the population in the Niagara Falls area. Water supplied to the rest of the pcpulation
typically comes from surface water taken from Lake Ontario, Lake Erie, or the Niagara River. The
study area for the report consisted of three-quarters of Niagara County and one-quarter o' Orleans
County. Approximately 38 million liters per day [mld] (10 million gallons per day [mgd]) of
groundwater was used by the total population in the study area during 1961-62. Approximately 34
mld (nine mgd) was pumped from the Lockport dolomite and the remaining four mld (one mgd) was
obtained from the unconsolidated deposits and Queenston Formation. The principal uses of the
groundwater in the Niagara Falls area during 1961-62 are shown in Table 1.1.4.4-1.

The USGS report also indicated the quality of the Queenston Formation groundwater is poor. [his
is due to severe hardness of the water and a dissolved mineral content of 1,000 parts per miilion

(ppm) or greater. Salty water can be found in a few wells in the Queenston Formation, particularly
just north of the Niagara escarpment.

Bechtel National Incorporated’s “Failure Analysis Report” (NFSS-054) contended that in 1963, 10
percent of the population of Niagara and Erie counties utilized groundwater. This report indicated
that the wells in the NFSS vicinity generally have a low yield and supply water of poor quality. In
1991, requests were made from the towns of Lewiston and Porter to determine the approximate
acreage of irrigated agricultural land in the vicinity of the NFSS. The town of Lewiston reported two
properties with 5.3 irrigated ha (13 acres) and the town of Porter reported two properties with 85.0

irrigated ha (210 acres). All four of these properties fall within 4.8 km (three mi) of the NFSS
boundaries.

Although the reports cited above are somewhat old, and are not specifically directed to *he NFSS
site, they suggest the potential exists that several residents in the area swrounding the NFSS may be

using groundwater. Updated information for the groundwater usage is not available. This data gap
will be addressed in an addendum for the Phase I activities.

1.1.5 Regional Meteorology

Niagara County and the NFSS has a humid, continental climate that is moderated by Lakes Ene and
Ontario (NFSS-072,NFSS-136, and NFSS-145). The temperature extremes for the NFSS area range
from-17°C to 35°C (2°F to 94°F). The average monthly temperature ranges from -3.3°C to 24°C
(26°F to 76°F) with an average yearly temperature of 9.4°C (49°F). Average annual precipitation
1s 95.3 cm (37.5 in), which is relatively evenly distributed throughout the year, Average annual
snowtall 1s 142 em (56 in), which occurs primarily between November and March. The snowtall
1s included in the average precipitation values.
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The wind in the area is predominantly from the west-southwest (14.2 percent of the time), with the
west, west-southwest, and southwest components totaling 38.1 percent of the overall wind d:rect.on.
Based on the 1982 wind speed data (INFSS-096), 69 percent of the wind was between 1! to five
meters/second (m/s) (0 to 16.4 feet/second [ft/s]), 29 percent of the wind was between five 1y 10 m/s
(16.4 to 32.8 ft/s), and two percent of the wind was greater than 10 m/s (32.8 ft/s). The wind rose
from the NFSS onsite weather station from 1985 (NFSS-087) is included as Figure 1.1.53-1.

1.1.6 Surrounding Land Use

The NFSS is bordered on the north and northeast by the CWM Chemical Services, Inc. hizarcous
waste disposal facility; on the east and south by the Modern Landfill, Inc. solid waste disposal
facility; on the west by the Niagara Mohawk Power Corporation owned transmission corridor
property; and on the northwest by the village of Lewiston (the former LOOW wastewater treatment
plant) (NFSS-054). All of the aforementioned properties were once part of the original LOOW.
Land surrounding the bordering properties is primarily row-crop agricultural and orchurds with
abandoned agriculture fields, second-growth forests, recreational areas, the Lewiston public school
property, and a recreational vehicle park with a campground. Additionally, several residences are
located on Pletcher road approximately 800 m (0.5 mi) west-southwest of the site.

Figure 1.1.7-1 shows the current surrounding land use types and Figure 1.1.7-2 shows tnose
projected for the year 2700 (NFSS-054).

1.2 Historical Investigations/Summary of Existing Site Data

More that 450 documents relating to the NFSS were reviewed . The following sections describe the
investigations and remedial actions performed at the NFSS, provide a description of the radioactive

residues and wastes that are/were on site, and presents data from the limited chemical investigations
performed to date.

1.2.1 Investigations and Remedial Actions

The following sections summarize the results of previous radiological and chemical surs eys at the
NFSS site..

1.2.1.1 Radiological Surveys and Remediation - Cleanup of 525 ha (1,297 acres) of vicinity
properties of the original LOOW site was completed by Hooker Electrochemical Company in 1955,
No details of this offsite cleanup were reported (NFSS-054). In 1970, a radiological sarvey was
performed by the AEC over the former LOOW site. Field screening was performed using hand-held
survey meters. Soil samples were collected at locations where radioactivity was detected at higher
than background concentrations and analyzed for “radiological parameters”. Specific parameters
and locations of samples were not discussed. Based on this survey, offsite (locations with:n the
boundaries of the former LOOW but outside the boundaries of what is now the NFSS) removal
actions pertaining to radiologically impacted soil began in 1972, These off-site removal actions
included 548.6 m (1,800 ft) of the Central Ditch, 91.4 m (300 ft) of the bed of Six Mile Creek, and
several other parcels of the LOOW other that the NFSS. A total of approximately 11,500 m’ (13,000
yd’) of contaminated soil/sediments were removed during these actions and were placed cnthe R-10
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pile located north of the water treatment area (NFSS-267). Exact locations or depths of excavations
of the remedial actions were not documented.

In 1979, Battelle Columbus Laboratory, under the direction of the USDOE, pertormed a
“radiological characterization” of the NFSS (NFSS-290). Several remedial actions took ylace as a
result of this survey. Exact locations or depths of excavations of the remedial actions were not
documented. In 1981, 344 m’ (450 yd?) of radiologically impacted material was excavated from an
adjacent offsite property located to the east of the NFSS. This material was brought fo the NFSS and
placed on the R-10 pile. In 1982, the roofs of Buildings 413 and 414 were sealed with an asphalt
ernulsion to reduce radon emissions. The dike and cutoff wall around the R-10 pile was completed
and the pile was covered with a ethylene propylene diene monomer (EPDM) liner.

In 1983, interim remedial actions included cleanup of 1,463 m (4,800 ft) of the West 1}itch and
cleanup of 2,103 m (6,500 ft) of the Central Ditch, generating 41,288 m® (54,000 yd®) of maerial that
was placed north of Building 411. The offsite portion of the Central Ditch was decontaminated
during 1984 and 22,466 m® (29,385 yd*) of radiologically-impacted material was generated. Al but
2,753 m® (3,600 yd*) of material was placed north of Building 411 in 1984, and the remaining
volume was placed north of Building 411 in 1985.

The dike and cutoff wall forming the IWCS was completed around Building 410 in 1986.
Radioactive residues (i.e., the K-65 and F-32) were moved from their original onsite storage
locations and placed in Building 411 in specific bays so storage location could be documented

(NFSS-054).

In 1985, all remaining residues from the NFSS were placed in Building 411 within the stri.cture that
was called the TWCS. Specifically, 516 m® (675 yd®) of rubble from Building 434 was transferred
to the IWCS, onsite and offsite areas were decontaminated and 1,453 m? (1,900 yd®) of materials
were placed in the IWCS, 10 vicinity properties were decontaminated and generated 4,817 m* (6,300
yd’) of material that was placed in the IWCS, and 8,411 m® (11,000 yd®) of onsite materials were
placed in the IWCS (NFSS-054). ‘

Concentrations of radionuclides over background data (“hot spots”), identified during (ak Ridge
Associated Universities’ off-site verification studies for the 1983 to 1986 interim remed:al actions
were remediated in 1988. These actions included the excavation of 2,450 m® (3,200 yd*) of
contaminated material and placement of the material on the foundation of the former Buiiding 430.
The material was encapsulated with an impermeable membrane (NFSS-306). No details of the tvpe
of membrane or how the encapsulation occurred were reported. In 1991, this material was
consolidated into the IWCS.

Based on the conclusions or lack thereof, in summary, no evidence or verification of the cleanup
activities (i.e., definitive analytical data for parameters regulated by potential ARARS) was discussed
in the site documents. This omission of data and the possibility of soils on site being disturbed due
to movement during the reported remedial activities necessitates performance of the RI

1.2.1.2 _Chemical Characterization Efforts - The following two sections describe chemical
characterization studies that were performed at the NFSS under the direction of the USDOE  The

CAWDNDOWS\Desktop\Fal_fsp.wpd 1-15 Maxim Tect nolog:es. Inc



results discussed in the following sections are summaries and conclusions from the reports. Where
applicable, the authors of the previous reports compared the concentrations of chemicals :ound to
TAGM cleanup criteria or to various background values.

1.2.1.2.1 Limited Chemical Characterization: In an effort to ready the NFSS for eventual land
disposition, a limited chemical characterization of the site was performed by Bechtel National
Incorporated in 1990 (NFSS-179). The locations of sampling from this investigation are shown on
Figure 1.2.1.2.1-1. This characterization included soil, sediment, surface water, and groundwater
sampling and a soil gas survey. The following paragraphs discuss the results of that invesrigation.

Soil was collected from 14 sampling locations on the NFSS propertyv at depths ranging from 0.5 10
1.8 m (one to six ft) below the ground surface. The soil samples were analyzed for TAL metals plus
boron and molybdenum , mobile ions (ie., sulfate, sulfite, nitrate, nitrite, chloride, ‘luoride,
carbonate, and phosphate), and volatile and base/neutral/acid extractable (BNA) organics, pesticides,
and polychlorinated biphenyls (PCBs).

As discussed in the document, concentrations of boron, lead, and thallium detected in the samples
exceeded the mean background levels for metallic constituents in soi! across the United States in all
[4 samples. Concentrations of magnesium and zinc detected in the samples exceeded tae mean
background levels for metallic constituents in soil across the United States in 13 and eight »f the 14
samples, respectively. Carbon disulfide, toluene, flouranthene, and pyrene were also detected at
concentrations above the reporting limits in some of the soil samples. Two of the 14 samples were
analyzed for the Toxicity Characteristic Leachate Procedure (TCLP) volatile and BNA organics,
TCLP metals, TCLP pesticides and herbicides, and Resource Conservation and Recovery Act
(RCRA) hazardous waste characteristics (reactivity, ignitability, and corrosivity). With the
exception of barium being detected in one of the two TCLP samples at a concentration of 2.990

micrograms per liter (ug/L) or parts per billion (ppb), all other TCLP constituents were not detected
above the detection limits.

Nine sediment samples were collected and analyzed for metals, mobile ions, and volatile and BNA
organics, pesticides, and PCBs. Some samples exhibited concentrations of magnesium, manganese,
and zinc above background. Fluoride was detected in one sample above background concentrations.
PCBs were detected at concentartions above the reporting limits in one sediment sampie

Twelve surface water samples were collected and analyzed for metals, mobile ions, and veiatile and
BNA organics. Concentrations of boron, magnesium, manganese, and thallium detected in the
surface water samples exceeded reported background levels. Bis(2-ethylhexyl)phthalate was
detected at concentrations above the reporting limits in a sample taken from the West Ditch.

Groundwater samples from 16 existing wells completed in the upper and lower water-bearing zones
were collected and analyzed for metals, mobile ions, volatile and BNA organics, and general
groundwater parameters (i.e., pH, temperature, and conductivity). Analytical results indicated that
all groundwater zones sampled were of poor quality (due to mineralization). Calcium and
magnesium concentrations were elevated in the wells surrounding the IWCS.
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As part of the limited chemical characterization, a soil gas survey (NFSS-179 and NI SS-Z18)
consisting of 167 sampling locations was performed by Target Environmental Services, inc. The
survey was performed using an approximate 61 m (200 ft) grid spacing over most of the NFSS. No
soil gas samples were collected inthe IWCS area. During the survey. only a limited number of target
constituents (methylene chloride, trans-1,2,-dichloroethene, cis-1,2-dichloroethene, trichloroethene
[TCE], tetrachloroethene [PCE], benzene, and toluene) from the soil gas samples were analyzed by
gas chromatography using modified Methods 601 and 602. Direct injection was used instead of the
normal purge and trap method during the gas chromatography. All samples were collected at depths
less than 1.2 m (four ft) below the ground surface. TCE was detectled 1n seven sampling :ocations
surrounding Building 401 with a maximum concentration of 44.5 micrograms/liter (ngl)
approximately 46 m (150 ft) north of the building. The constituent concentrations from thz soil gas
results (1.e., pg/l) are not a direct measurement of the concentration of the contaminant in the soil
due to the difference in the mass of equal volumes of water and gas matrices. PCE was detected at
minimal concentrations (< 2.0 ug/l) in five sampling locations surrounding Building 4(1, in one
location 61 m (200 ft) north of “O” Street and 198 m (650 ft) east of Campbell. Cis-1,2-
dichloroethene was detected in two sampling locations just north and south of Building 401 with a
maximum concentration of 9.0 ug/l. No other constituents were reported above detection limits.

Confirmatory soil samples were collected in 0.3 m (one ft) increments to 1.2 m (four ft) helow the
ground surface at the four locations which had exhibited TCE or 1.2-dichloroethene in the soil gas
samples. All four soil samples exhibited TCE concentrations ranging from seven to 440 ppb. One
soil sample exhibited 1,2-dichloroethene with concentrations ranging from 18 to 59 ppb

1.2.1.2.2 Data Gap Characterization: As a further confirmation of the results of the so:l gas
survey, a limited data gap characterization of the NFSS was initiated in 1995 by Bechte! National
Incorporated (INFSS-406). Sample locations from the investigation are shownon Figure 1 2.1.2.1-1.
Four sediment and surface water sample locations, five soil sampling locations, «nd seven
groundwater sampling locations were sampled during this investigation.

The sediment and surface water samples were analyzed for total 1,2-dichloroethene, TCE. PCL, and
total metals. The surface water samples were also measured for field parameters of pH, temperature,

and specific conductivity. Iron was detected in one sample from the West Ditch above the applicable
water quality criteria regulatory concentration.

Three soil samples were collected from each of the soil boring locations. These saniples were
analyzed for total 1,2-dichloroethene, TCE, PCE, and thallium. A background soil saumple was
collected from the Lewiston public school property, which is located approximately 2.4 km (1 5 mi;
west of the site. No contaminants were reported above analytical detection levels in the soil samples.

Groundwater samples collected from the upper water-bearing zone at the site were analyzed for total
1,2-dichloroethene, TCE, PCE, pH, temperature, specific conductivity, Eh, dissolved oxygen, and

turbidity. No hazardous substances were reported above the detection levels in the groundwater
samples.

1,.2.1.3 Previous Remedial Investigations - As part of the Defense Environmental Restoration
Program (DERP), EA Engineering, Science, and Technology, on behalf of the USACFE Balumore
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District, conducted a Phase I Remedial Investigation of the entire former LOOW in 199% (NI SS-
442). Sample locations that pertain to the NEFSS are shown on Figure 1.2.1.2.1-1. Included ir: the
RI was a discussion of results of collection and analyses of three “site-specific” background soii and
groundwater samples. Investigatory samples were compared to these site-specific background levels
and the New York State Department of Environmental Conservation (NYSDEC) Technical and
Administrative Guidance Manual (TAGM) levels. The following five sections (which ccrrespond

to the areas shown in Figure 1.3.1-1) provide a general discussion of the analytical results from that
RI.

1.2.1.3.1 Former Acidification Area: Soil samples were collected from 27 locations using a 61
m (200 ft) grid system over the former acidification area and 11 biased locations within the former
acidification area. Most soil samples were field screened for PCBs (by Method E4020), poiynuclear
aromatic hydrocarbons (PAHs) (by Method 4035), volatile organics (by gas chromatography). and
nitroaromatics (by Method E4050). Screened samples indicated the presence of PAHs, 1.1-
dichloroethene, trans-1,2-dichloroethene, PCE, and TCE. Two samples were sent to un offsite
laboratory to be analyzed for the full target compound list/target analyte list (TCL/TAL) parameters,
including volatile organics, semi-volatile organics, pesticides and PCBs, inorganic parameters. and
nitroaromatics. Levels of beryllium, calcium, copper, iron, magnesium, nickel, sodium. and zinc
were detected in the soil samples above the site-specific background concentrations or NYSDEC
TAGM cleanup criteria. Other metals, heptachlor, acenaphthene, acenaphthylene anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, and pyrene were also reported above the detection limits.

Orne groundwater sample was collected from a temporary wellpoint in the upper water-bearing zone
in the former acidification area and was sent to an offsite laboratory to be analyzed for the full
TCL/TAL parameters, including volatile organics, semi-volatile organics, pesticides and PCBs,
inorganic parameters, and nitroaromatics. Concentrations of aluminum, calcium, i-on, iead,
magnesium, manganese, sodium, and heptachlor epoxide were detected above site-specific
background concentrations or NYSDEC TAGM cleanup criteria. Other metals, acetone, carbon

disulfide, acenaphthene, anthracene, fluoranthene, fluorene, phenanthrene, and pyrene were also
reported above the detection limits.

1.2.1.3.2 Former Shop Area: Soil samples were collected from 23 locations on a 61 ' (200 ft)
grid system over the former shop area and five biased locations within the shop area. Most soil
samples were field screened for PCBs (by Method E4020), PAHs (by Method 403%), volatile
organics (by gas chromatography), and nitroaromatics (by Method E4050). Screened samples
indicated the presence of PCBs, PAHs, benzene, 1,1-dichloroethene, trans-1,2-dichloroethene,
ethylbenzene, PCE, and TCE. Three samples were sent to an offsite laboratory to be analyzed for
the above noted TCL/TAL parameters. Levels of aluminum, beryllium, calcium, copper,
magresium, nickel, sodium, zine, mercury, heptachlor epoxide, and acetone were detected above
site-specific background concentrations or NYSDEC TAGM cleanup criteria. Other metals, aldrin,
heptachlor, heptachlor epoxide, arochlor 1260, bis(2-ethylhexyl)phthalate, acenaphthene,
acenaphthylene anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene,
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fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene were also repor.ed anove
the detection limits.

One groundwater sample was collected from a temporary wellpoint in the upper water-bearing zone
in the former shop area and was sent to an offsite laboratory to be analyzed for the above noted
TCL/TAL parameters. Concentrations of aluminum, antimony, iron, lithium, lead, mugnesium,
manganese, sodium, alpha-BHC, 1,1,1-trichloroethane and TCE were detected above site-specific
background concentrations or NYSDEC TAGM levels. Other metals, 1,1-dichloroethylene, total-

1,2-dichloroethylene, 2-butanone, phenanthrene, and 1,3,5-trinitrobenzene were also reported above
the detection limits.

1.2.1.3.3 Baker Smith Area: Soil samples were collected from 20 locations using a 25 m (75 fi)
grid system over the Baker Smith area and four biased locations within the area. Most so:1 samples
were field screened for PCBs (by Method E4020), PAHs (by Method 4035), volatile organics (by
gas chromatography), and nitroaromatics (by Method E4050). Screened samples indicated the
presence of PAHs, benzene, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
PCE, toluene, TCE, and (m and p-isomer) xylenes. Two samples were sent to an offsite aboratorv
to be analyzed for the above noted TCL/TAL parameters. Levels of aluminum, berylliun:, calcium,
copper, iron, and nickel were detected above site-specific background concentrations or NYSDEC
TAGM cleanup criteria. Mercury, heptachlor, bis(2-ethylhexyl)phthalate, di-n-octyl phthalate.
benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene. chrysene,

fluoranthere, indeno(l,2,3-cd)pyrene, phenanthrene, and pyrenc were also reported above the
detection limits.

One groundwater sample was collected from a temporary wellpoint in the upper water-bearing zone
on the adjacent property immediately north of the Baker Smith area and was sent to an offsite
laboratory to be analyzed for the above noted TCL/TAL parameters. Concentrations of aluminum,
antimony, iron, lithium, magnesium, and sodium were detected above site-specific background
concentrations or NYSDEC TAGM cleanup criteria. Other metals, 1,3,5-trinitrobenzene and HMX
were also reported above the detection limits.

1.2.1.3.4 Sanitary, Acid Waste, and Storm Sewer Lines: Two samples of sludge were collected
from the manholes of the former LOOW process, sanitary, and storm sewer utilities located in the
former acidification area. The sludge samples were field screened for PCBs (by Method E4020).
PAHs (by Method 4035), volatile organics (by gas chromatographyv), and nitroaromatics 1 by Method
E4050). Screened samples indicated the presence of PCBs, PAHSs, and PCE. Eight samples were
sent to an offsite laboratory to be analyzed for the above noted TCL/TAL parameters Levels of
arsenic, cadmium, chromium, copper, iron, lead, magnesium, nickel, silver, zinc, mercury, and 4,4'-
DDT were detected above site-specific background concentrations or NYSDEC TAGM cicanup
criteria. Other metals, endrin aldehyde, alpha BHC, gamma BHC. delta BHC, alpha chlcrdane, 4,4
DDD, 4,4'-DDE, dieldrin, endrin endosulfan I, endosulfan sulfate, heptachior, heptachlor epoxide.
acetone, phenol, arochlor 1248, arochlor 1260, 4-methylphenol, acenaphthene, acenaphthylene
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h.i)perylene
benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, fluoranthene, fluorene, indeno(1.2,3-
cd)pyrene, naphthalene, phenanthrene, and pyrene were also reported above the detection himuits.
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Six samples of wastewater were collected from the manholes of the former LOOW utilities and were
sent to an offsite laboratory to be analyzed for the above noted TCL/TAL parameters.
Concentrations of aluminum, iron, selenium, silver, and bis(2-ethylhexyl)phthalate were detected
above site-specific background concentrations or NYSDEC TAGM cleanup criteria. Other mezals,
acetone, PCE, 4-methylphenol, and phenanthrene were also reported above the detection limits.

1.2.1.3.5 Sediments and Surface Water: Six sediment samples were collected from the Central,
South 16, and South 31 Ditches on the NFSS property. Samples were field screened for PCBs (by
Method E4020), PAHs (by Method 4035), TCE (by gas chromatography), and nitroaroratics (by
Method E4050). Screened samples indicated the presence of PAH levels above NYSDEC TAGM
cleanup criteria. Three samples were sent to an offsite laboratory to be analyzed for boron lithium,

4-amino-2,6-dinitrotoluene, and total organic cartbon. Boron and lithium were reported «bove the
detection limits.

Three surface water samples were collected on the NFSS property. These samples were sent 10 an
offsite laboratory to be analyzed for general wastewater properties, boron, lithium, and
nitroaromatics. Water quality parameters, chloride, fluoride, sulfate, nitrogen as nitrate, nitrogen as
ammonia, total Kjeldah! nitrogen, total phosphorus, biological oxygen demand, chemical oxvgen
demand, boron, and lithium were reported for the surface water samples.

1.2.1.4 Environmental Surveillance Data - Environmental surveillance data for the NFSS has been
prepared yearly since 1981. The yearly environmental surveillance includes air monitoring at the
perimeter of the NFSS for radon; groundwater monitoring for radiological constituents, select metals,
and water quality parameters; and sediment samples for radiological constituents.

1.2.2 Descriptions of Radiological Residues

The following seven sections provide a description of each major radiological residue that was stored
at the NFSS.

1.2.2.1 L-50 Residues - The 1-50 residues are low-level, high-activity radioactive residues from
the refinement of low-grade uranium pitchblende ores from the Belgian Congo. These residues were
generated from the processing of ores containing seven percent uranium oxides. The residues were
transferred to the NFSS from Linde Air Products in Tonawanda, New York. A history of the L-50
residue is summarized in Table 1.2.2.1-1,

1.2.2.2 R-10 Residues - R-10 residues are low-level, low-activity radioactive residues from the
refinement of low-grade uranium pitchblende ores from the Belgian Congo. These residues were
generated from the processing of ores containing 2.6 to 3.5 percent uranium oxides. The residues
were transferred to the NFSS from Linde Air Products in Tonawanda, New York. A history of the
R-10 residue is summarized in Table 1.2.2.2-1.

1.2.2.3 F-32 Residues - F-32 residues are low-level, high-activity radioactive residues from the
refinement of high-grade uranium pitchblende ores owned by the U.S. Government. These residues
were generated from the processing of ores containing 20 to 50 percent uranium ox.des. The
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residues were transferred to the NFSS from the Middlesex Metal Refinement Plant, Middlesex, New
Jersey. A history of the F-32 residues 1s summarized in Table 1.2.2.3-1.

1.2.2.4 L-30 Residues - L-30 residues are low-level, high-activity radioactive residues fron: the
refinement of low-grade uranium pitchblende ores from the Belgian Congo. These residues were
generated from the processing of ores containing 10 percent uranium oxides. The residues were
transferred to the NFSS from Linde Air Products in Tonawanda, New York. A history ot the .-30
residues is summarized in Table 1.2.2.4-1.

1.2.2.5 K-65 Residues - K-65 residues are low-level, high-activity radioactive residues from the
refinement of high-grade uranium pitchblende ores from the Belgian Congo. These resiciues were
generated from the processing of ores containing 35 to 60 percent uranium oxides. The residues
were transferred to the NFSS from Mallinckrodt Chemical Works in St. Louis, Missouri. A history
of the K-65 residues is summarized in Table 1.2.2.5-1.

1.2.2.6  Middlesex Sands - The Middlesex sands are residues from the sandblasting
decontamination of the Middlesex Metal Refinement Plant in Middlesex, New Jersey, where the F-
32 residues were generated. The Middlesex sands were transferred to the NFSS around 1950 and
were placed in Building 410 until 1986 when it was incorporated into the IWCS.

1.2.2.7 Miscellaneous Residues and Wastes - The P-54 residue is lead sulfide cake generated from
processing L-30 and L-50 ore. The P-56 residue is regenerated lead sulfate cake generated from
processing L-30 and L-50 ores. The P-58 residue is lead vanadate generated by adding lead sulfate
to uranium-bearing carbonate liquors in order to remove vanadium during the processing ot L-19 ore.
The “P” residues were transferred to the NFSS from Linde Air Products in Tonawanda, New York
in 1946. The P-54 residues were stored in Building 410. The P-56 residues were stored 1n the thaw
house adjacent to Building 434 and/or in Building 410. The P-58 residues were stored 1n an open
pit in the southeastern corner of the second floor of Building 410. The “P” residues were ‘iltimately
transferred to West Valley, New York and Oak Ridge, Tennessee in 1966 for final storage.

Wastes from the KAPL consisting of combustible materials and spent fuel rods were trarsferred to
the NESS for storage near Building 401. During the boren separation startup activities, the KAPL
waste was moved from the Building 401 area to the Baker Smith arca. The combustible materials
having low levels of radioactivity were burned on site at an unknown location and in tae off-site
incinerator. The remaining KAPL materials were ultimately transferred to Oak Ridge, [ennessee
for storage. Animal carcasses from the University of Rochester radiation safety ests were
transferred to the LOOW and buried in a graveyard north of the existing NFSS boundarics. During
a remedial action, the carcasses were exhumed and transferred to the IWCS.

1.3 Site-Specific Sampling and Analysis Problems and Data Gaps

Sampling and analysis problems at the site are of two primary types. These include physical access
problems and problems in verifying the reliability of previously collected data.
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1.3.1 Physical Access Problems

Aerial photos show that portions of the site may have limited accessibility due to the presence of rirst
and second growth forest. Aerial photos also show other portions of the site having standing water
(i.e., east-west ditches south of “N” street and north of “O” street) limiting the access t¢ various
areas. These conditions were verified during the detailed walkover survey.

Foundations of previously demolished buildings may limit the initial locations of the plarned
borings. Roads will need to be constructed to access some areas of the site.

1.3.2 Problems with Verification and Validation of Previously-Collected Data

As documented in Section 1.2, data has been collected at various portions of the site under several
previous programs. Much of this data is usable as basic information on the site. However. data sets
have not yet been made available for inspection to verify the accuracy of much of this data or to

establish that the data was produced under a level of QA/QC which would render it suitable for use
m a USACE CERCLA-based RI.

1.3.3 Data Gaps

The activities addressed in this FSP were chosen to eliminate the current data gaps identified during
the review of the former studies and investigations. Additional data gaps may be exposed as aresult

of the Phase I investigation process. The following sections describe the current data gaps for the
NFSS.

1.3.3.1 Existing Data - The following four sections detail the specific deficiencies and dati gaps for
the previous investigations.

Where data was available, USEPA usability screening procedures defined in Guidance for Data
Usability in Risk Assessment (Part A), USEPA Publication 9285.7-094, April 1992, were applied
to determine the usability of this data as definitive data (usable for risk assessment purposes)  As
the data exists currently, it is unusable for those purposes without further exploration of the QA/QC
information that was potentially generated for the data and an independent validation ot the data.
Attempts to discover the information for this data gap will continue after the initiation «f Phase 1

activities. If the information is found, it will be incorporated in the addendum FSP for the Phase I
sampling event.

1,3.3.1.1 Previous Radiological Surveys and Remediation Data: With the exception o' 'the three
reports detailed in Sections 1.2.1.2.1,1.2.1.2.2, and 1.2.1.3, this Section describes problems and data
gaps from an analysis of the reports of the Previous Radiological Surveys and Remediation
(presented in Section 1.2.1.1). These reports include the following specific problems:

. Details of radiclogical background data and levels of cleanup (i.e., the USDOE 5/15 cleanup
standard - a maximum of 5 pCi/g of residual radioactivity in the first 15 ¢m of the soil and
a maximum of 15 pCi/g below 15 ¢m) were not discussed.
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. Confirmatory soil sampling results subsequent to the remedial actions to eva.uate the
remedial effectiveness was not presented.

. Documentation of the location of the specific areas of cleanup was not included o detined
through civil survey.

Data gaps evident from the review of these reports include:

. No soil, groundwater, sediment, or surface water samples for radiological parameters were
collected or analyzed.

1.3.3.1.2 Limited Chemical Characterization Data: The Linuted Chemical Charac:erization
investigation of the NFSS (NFSS-179) was extremely limited. Although several media was sampled,
the quantity of sampling locations characterized by definitive analytical results is not sufticient for
a complete characterization of the site. The analysis of the report of the Limited “hemical

Characterization investigation (presented in Section 1.2.1.2.1) includes the following specific
problems:

. Locations of the samples collected (with the exception of the monitoring well sampling) were
not well defined or surveyed. Repeatability of this data is impossible.

. Screening techniques (i.e., the soil gas survey) were used to determine if VOC constituents
were present across the site (with exception of the IWCS area where no samples were
collected). The data generated by the soil gas survey is not definitive data.

. Limited analytes (i.e., methylene chloride, TCE, PCE, 1,2-dichloroethene [cis «nd trans],
benzene, toluene) were investigated over the site using the soil gas survey. Samples for
additional VOC constituents were not analyzed.

. Data for radiological and chemical background (other that the U.S. inorganic chemical
background data for soils) was not reported, although it was used to make comparisons. The
comparison of results with the U.S. background data for soils may not satisfy the potential
Applicable, Relevant and Appropriate Requirements (ARARs) and Data Quality Objectives

(DQOs) for the site.

. For samples that were analyzed by an analytical laboratory, the analytical methods, detection
limits, reporting limits, and QA/QC documentation were either not completed or not
reported.

. No indication of independent validation of the data was presented.

Data gaps at the completion of the Limited Chemical Characterization include:

. No soil samples for radiological parameters were collected or analyzed.
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. Radionlogical investigation of the site-wide groundwater was not completed. Results for
radiological parameters are provided only for the few wells surrounding the IWCS that are
routinely sampled in the annual site monitoring report.

. The chemical analyses of samples from the 16 sampled wells for groundwater is not adequate
to provide a complete discussion of the groundwater over the entire NFSS. Nomne of the 16
monitoring wells were not located within the areas of the site where previous processes
related to the TNT or boron manufacturing occurred.

. Information related to the chemical constituency of the soil was limited. Depths ot samples
ranged from 0.3 to 1.8 m (one to six ft) bgs. No surficial soil samples were collected

. Investigation of the ditches (a potential receptor or transport pathway) was limited. Three

sampling locations are not adequate to provide a complete discussion of the sedirents and
surface water over the entire NFSS.

. No sampling was conducted in areas indicated on historical site documents as potential fuel
oil and other UST locations. These include potential locations in the acidification area of the
TNT manufacturing facility, the associated shop and support area, and the Building 401 area.

Numerous sumps shown on historical site documents in the acidification area were not
investigated.

. Not all areas of the NFSS have been addressed by radiological or chemical investigations.

1.3.3.1.3 Data Gap Investigation Data: The Data Gap investigation (NFSS-406) followed the
Limited Chemical Characterization (NFSS-179) and was based on Bechtel National Incorporated’s
evaluation of that investigation. The Data Gap Investigation primarily investigated the VOCs
identified in the Limited Chemical Characterization with a few additional soil, groundwater,
sediment, and surface water samples for spacial distribution. An analysis of the report ¢ f the Data
Gap Investigation (presented in Section 1.2.1.2.2) includes the following specific problems:

. Locations of the samples collected (with the exception of the monitoring wells) were not
specifically defined or surveyed. Repeatability of this data is impossible.

. Limited analytes (i.e., TCE, PCE, 1,2-dichloroethene [cis and trans], and thalliumj were
investigated in the areas identified by the soil sampling from the limited chemical
characterization (NFSS-179) (locations identified during the site using the soil gas survey).

Soil samples for additional constituents (i.e., VOC, SVOC, metals, pesticides/PCBs,
radiological parameters, or nitroaromatics) were not analyzed.

Forsamples that were analyzed, QA documentation was either not completed or not reported.
. No indication of independent third party validation of the data was presented.

Data gaps at the completion of this investigation include:
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. No soil, groundwater, sediment, or surface water samples for radiological parameiers were
collected or analyzed.

. The limited analyses in the soil samples did not definiuvely address the potentia: of
additional volatile organic or metal contamination.

The data gaps identified for the Limited Chemical Characterization were not completely addressed
by the Data Gap Investigation.

1.3.3.1.4 Lake Ontario Ordnance Works Remedial Investigation Data: The LOOW Remedial
Investigation (which contained portions of the NFSS) was significantly more detailed than the
previous investigations. Although several media was sampled, the number of sampling iocations
characterized by definitive laboratory analytical results is insufficient to make a complete
characterization of the site using a risk assessment. An analysis of the report of the LOOW
Remedial Investigation (presented in Section 1.2.1.3) includes the following specific problems:

. Locations of the samples collected were not well reported. Repeatability of this data is
impossible.
. Screening techniques (i.e., the immunoassay for nitroaromatics, PAHs, and PCBs and the

field gas chromatography for the VOCs) did not generate definitive data.

. Limited analytes (nitroaromatics, PAHs, PCBs, and VOCs) were investigated over the three
major areas by screening techniques. Off site analytical laboratory (confirmatory) analysis
was only performend on a few samples. The laboratory analyses for the constituents were

not identical to those that were field screened (i.e., PAHs were not analyzed in the
laboratory).

. Data for background was generated using three off-site area borings. And insufficient
number of samples and depths were collected to be statistically valid.

. No indication of independent validation of the data was presented.
Data gaps at the completion of this investigation include:

No soil, groundwater, sediment, of surface water samples tor radiological param:ters were
collected or analyzed.

The chemical analyses of the investigation is not adequate 1o provide a complete .liscussion
of the characteristics over the entire NFSS.

No sampling was conducted in areas indicated on historical site documents as potential fuel
oil and other USTs. These include potential locations in the Building 401 area.
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. A few of the numerous sumps shown on historical site documents in the acidification arca

were investigated. Additional investigation of this area 1s warrented due to the cor.stituents
found.

* Not all areas of the NFSS have been addressed by radiological or chemical invesiigations.

1.3.3.2 Background Data - Background data will be assessed and integrated in an addendum to the

FSP during the Phase II activities. Data gaps requiring additional sampling during Phase II will be
identified.

1.3.3.3 Soil Characterization - No radiological data comparable to potential ARARS was
discovered for the soils at the site. Additionally, limited chemical information exists for -oils over
the majority of the site. Extremely limited amounts of data is known to be definitive. [ue to the
non-existent radiological and limited chemical information, data gaps exists for both surfacc and
subsurface soil. Planned Phase I activities will address this data gap.

1.3.3.4 Groundwater Characterization - Limited radiological and chemical information exists for
the groundwater. Extremely limited amounts of data is known to be definitive. Due to the limited
radiological and chemical information, data gaps exist for the upper and lower water-bearing zones
as well as the bedrock aquifer. Well locations require civil survey information. Planned Phase I
activities will address this data gap.

1.3.3.5 Sediment Characterization - Limited radiological and chemical information exists for the
sediments at the NFSS. Three locations currently undergo annual environmental monitoring. Due
to the limited locations and limited available radiological and chemical, data gaps exist along the
length of each of the ditches. Planned Phase I activities will address this data gap.

1.3.3.6 Surface Water Characterization - Limited radiological and chemical information exists
for the surface water at the NFSS. Three locations currently undergo annual envirenmental
monitoring. Due to the limited locations and limited available radiological and chemical. data gaps
exist along the length of each of the ditches. Planned Phase I activities will address this data gap.

1.3.3.7 Well Search - Due to the lack of information contained in the Bechtel National Incorporated
well canvasses (NFSS-054) a well search data gap has been identified. This well search should be
conducted within a two-mile radius from the center of the site to identify potential receptors. This
search should include: analyses of any New York State databases, a possible Departmen: of Health
assisted letter of information/reply strategy, and possibly a field follow-up “door-to-door” search.
This data gap was identified due to the older information indicating several wells in the vicinity of
the NFSS, and the follow-up door to door canvasses “missing” many of these wells. Weils near the
NESS should be properly closed or restricted to agricultural irrigation use only.

1.4 Sampling Approach and Strategvy

No comprehensive, CERCLA-based characterization of chemical contamination has been performed
at the NFSS. The approach must, therefore, combine the features of a Site Investigation (S1) and
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a Remedial Investigation (RI) and must include both radiological and chemical analytes. (DQO's
were introduced in Section 1.0 and are discussed in more detail in Section 3.2 and 3.3.)

Key elements of the strategy for development of a Plan to achieve project objectives through
collection and analysis of samples at NEFSS include:

" Use of a phased approach, with Phase I sampling and analvsis scheduled to begi1 Nev |,
1999 and completion of Phase II by August, 2000;

» Identification of eight Areas of Investigation, and the types of waste suspected at zach.
. Preparation of a Preliminary Conceptual Model of the Site {See Figure 1.4-1.);
. Identification of potentially contaminated media:
. Soils, including surficial soils and subsurface soils;
. Groundwater, including upper (first) water-bearing zone; lower (second!) water-

bearing zone; and Bedrock Aquifer;

. Sediments, in the on-site network of ditches, and;
. Surface water, in the on-site network of ditches.

. Compilation of Preliminary ARARs.

. Evaluation of data from previous studies, integration of useful information, and ider tification
of data gaps;

Selection of analytes and corresponding test methods, to determine the presence cr absence
of CERCLA-regulated hazardous substances, including:

. radiological parameters, consisting of total uranium, thorium, and radium, selccted
isotopes, and gross alpha and beta activity,

. chemical parameters, including TCL organics, TAL and other metals,
pesticides/PCBs, and/or nitroaromatics, and;

. geotechnical parameters, used to characterize the site, classify soils, and assess
contaminant mobility.

. Identification of sampling locations, including:

69 exploratory boreholes, with collection of one surficial soil sample, a munimum of

one subsurface soil sample, and one groundwater sample from the upper ( fi-st) water-
bearing zone, at each borehole;

CAWINDOWS\Desktop\Fnl_fsp,wpd 1-27 Maxim Technolog:es, Inc



. Collection of one set of groundwater samples from each of 4 existing monitoring
wells, already installed in the upper (first) water-bearing zone at representatve
locations surrounding the IWCS;

. Collection of one set of groundwater samples from each of 28 existing mcnitoring
wells, already installed in the lower (second) water-bearing zone at representative
locations within Areas of Investigation throughout NFSS;

. Collection of one set of groundwater samples from each of 5 monitoring wells,
previously installed in the Bedrock Aquifer at representative locations at Nt SS, and;

. Collection of one set of sediment samples and one set of surface water samples at
each of 39 locations within the ditch network at NFSS.

. Specification of analytes for each sampling location, including:

. Analysis of all soil, sediment, groundwater, and surface water samples for all
radiological analytes cited above;

. Analysis of 26 sets of surficial soil samples, 26 sets of subsurface soil samples. and
26 sets of upper (first) water-bearing zone groundwater samples for the “full suite”
of analytes (briefly defined as TCL organics, TAI. and other metals, pesticides,
PCBs, and nitroaromatics. The full suite 1s defined in detail in Tables 3-4 through
3-8 of the QAPP.) Remaining samples will be analyzed for selected analytes based
on previous sampling results and/or the likelihood of their presence;

. Analysis of 4 sets of upper (first) water-bearing zone groundwater samples for the
full suite of chemical analytes.

. Analysis of 10 sets of lower (second) water-bearing zone groundwater samples for
the full suite of chemical analytes. Analytes for remaining sets have been sclectively

specified, based on the likelihood of their presence, and results of previous sampling
events;

. Analysis of two sets of Bedrock aquifer samples for the full suite of chemical

analytes. The analytes for the other three sets have been specified based on the
likelihood of their presence, and;

. Analysis of 20 sets of sediment samples and 20 sets of surface water samples,
collected from ditches, for the full suite of chemical analytes. Analytes for remaining
sets have been selected based on the likelihood of their presence.

Selection and application of analytical Methods to achieve comparison of analytical results
to potential ARARS;
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" Preparation of a data base in Microstation GIS format to tabulate data, map con:aminant
concentrations, and compare results with potential ARARS, and,;

. Use of Phase I results to design the Phase II activities, as an Addendum to this FSP.

In the following Sections, an explanation of the rationale supporting development of the FSP for the
NFSS is provided.

1.4.1 Rationale for Phased Approach

A two-phased approach to development of a data base which will support a CERCI A-bused
remedial investigation and risk assessment at the NFSS has been developed. In Phasc I, to be
implemented during the Fall of 1999, sampling and analysis in accordance with SW-846, ASTM,
and other definitive methods to develop data in support of project objectives specified i the [PP
meeting conducted in June 1999 will be performed. Phase Iis designed to further characrerize the
geology and hydrogeology of the site, and assess the presence or absence of radiological and
chemical contaminants considered potentially present at NFSS. Approximately one-half of the
resources planned for the remedial investigation field activities will be expended through the
implementation of Phase I.

Phase I results will be used in conjunction with further evaluation of data generated during previous
studies at the site, statistical analysis of background levels defined in previous studies at neighboring
properties, and refinement of proposed ARARs, to identify supplementary sampling and analysis
requirements for Phase II. Phase II will be designed and defined (in an Addendum to this FSP) to
fill data gaps, further characterize background levels (as necessary), assess areal and vertical extent
of contamination (if found), further evaluate additional radiological contaminants potentially
present, and ensure proper spatial distribution of sampling locations to satisfy risk assessment
requirements. This second phase of the RI is scheduled for completion in August, 2000

1.4.2 Preliminarv Conceptual Model of the NESS

A preliminary conceptual model of the site is presented in Figure 1.4-1. The model illustrates the
interrelationships between potentially contaminated environmental media, migration pathways, and
potential receptors at NFSS and its surroundings. It provides a basis for determination of media
to be characterized, sampling locations and depths, and the relationships of sampling locations to
migration pathways and potential receptors.

1.4.3 Selection of Areas of Investigation, and Types of Wastes Potentially Present

Based on a detailed records review, evaluation of the history of industrial processes and waste
generation, storage, treatment and disposal practices at NFSS, results of TPP meetings sponsored
by USACE, analysis of aerial photography and historical site drawings, walk-over site surveys,
results of previous sampling and analysis, and available documentation of previous site cleanup
activities, eight Areas of Investigation at the NFSS have been delincated. The Areas of Investigation
are identified in Table 1.4-1. They are described in detail in Section 4.1 of this FSP. Saripling and
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analysis will be performed in order to evaluate potential presence or absence of chemical und
radiological contamination within each of these eight areas.

The types of waste suspected to be present at each Area of Investigation are also identified 11: Section
4.1 of this FSP. Residual radioactive wastes are considered to be potentially present within all eight
of the Areas of Investigation. Chemical wastes potentially present at individual Areas of
(nvestigation may include solid and liquid fuels such as coal and diesel fuel, heating and lunricating
oils, solvents, degreasing agents, transformer fluids, boiler additives, pesticides, acids and residues
related to production of explosives, residues related to incineration of products, by-products, or
wastes streams, metal processing wastes, wastes disposed in an on-site scrap yard, and wastes which
may have migrated from off-site sources such as neighboring landfills.

The sampling strategy is based in part on the premise that wastes previously stored, treated, or
disposed on NFSS property could be present at any of the Areas of Investigation on the property.
Previous remediation involving earthmoving, re-grading, and burial has occurred, and remaining
waste residues may have been relocated. In addition, contaminant migration, (e.g., transport of
contarninated soils into ditches through stormwater runoff) may have resulted in movement of
wastes from their point of origin to other locations.

1.4.4 Sample Media, Locations, and Depths

The rationale for collection of samples in varicus media, at various depths and locations, is described
in the following sections.

1.4.4.1 Surficial Seils - Comprehensive radiological characterization and evaluation ot selected
chemical and geotechnical parameters will be performed. Surficial soils will be the focus of
assessment of risks associated with potential exposures routes such as inhalation and skin contact
by site workers, visitors, and ecological receptors, potential migration of contaminants potentially

present to surface waters, sediments, subsurface soils, and groundwater, and uptake of contaminants
by on-site vegetation.

The surficial sample will be collected from the interval 0 to 6 inches (0 to 15 cm) below the surface.
Detritus, vegetative matter, and debris will be removed from the sample.

Surficial soils, (as well as subsurface soils, and upper-water bearing zone groundwater, as explained
below) will be sampled at 69 locations. Approximately 60 of these samples are “purposeful” or
“biased” locations, selected because they are located within or adjacent to known or suspected
sources of contamination, “hot-spots” identified through previous sampling, and/or areas where soil
removal/remediation has occurred. The remaining borehole locations have been chosen at random.
in order to ensure spatial representation throughout the site.

The specific location of each borehole will be chosen based on its location with respect t) potential
sources such as tanks, piping, sewers, and/or ditches. In absence of these site features, locations will

be chosen based on the results of a gamma survey of a 100 square meter area surrounding each
borehole location.
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1.4.4.2 Subsurface Seils - Each of the 69 boreholes will be advanced from the surface to the
interface of the soil with the first water-bearing zone encountered. Each borehole will be logged
continuously, and potential evidence of contamination, (e.g olfactory, staining, elevated organic
vapors, discoloration, elevated gamma readings, or presence of wastes) will be noted. Each borehole
will be terminated after the water-bearing zone is explored and presence of the confining layer
immediately below is verified, in order to avoid cross-contamination with lower aquifers.
Subsurface soil samples will be collected at the soil/groundwater interface. At the discretion ot the
Site Manager, additional samples will be collected at one or more depths which exhibit evilence of
contammination such as the criteria listed earlier in this paragraph. Subsurface soil samples wili be
collected in order to evaluate health risks associated with exposure routes such as site construction
worker inhalation or skin absorption, and contamination of groundwater supplies.

1.4.4.3 Groundwater - Three distinct water-bearing zones will be sampled during Phase |. as
described below.

1.4.43.1 Upper (First) Water-bearing Zone: In each of the 69 exploratory borcholes, a
temporary well point will be installed. Sampling for radiological and selected chemical
contaminants will be performed in order to evaluate presence or absence of contamination in the
Brown Clay Unit, which contains the first water-bearing zone. With the exception of the IW CS Area
of Investigation, no sampling and analysis from monitoring wells installed in this aquifer has
previously been performed at the NFSS. The upper water-bearing zone reportedly contains
contaminants transferred from soil to groundwater through infiltration of precipitation. Ir murn. this
water-bearing zone may seep into on-site drainage ditches. Water within the upper water-bearing
zone may also migrate to (or from) neighboring properties, and this will be evaluated.

Additionally, one set of groundwater samples for radiological and selected chemical contaminants
in each of 4 existing groundwater monitoring wells present in the vicinity of the ITWCS. Mo known
full-suite chemical characterization has been performed on these wells.

1.4.4.3.2 Lower (Second) Water-bearing Zone: Potential presence or absence of radiological and
selected chemical contaminants in the lower (second) water-bearing zone (sand and gravel layer) will
be evaluated. One set of groundwater samples for radiological and selected chemical contaminants
in each of 28 existing groundwater monitoring wells present throughout the NFSS will be collected.
One or more groundwater wells is present in each of the eight Areas of Investigation (except the
ditches). No known radiological characterization of groundwater in these wells has been performed.
Chemical characterization of groundwater in six of these wells occurred in 1990. (Results are

discussed in Section 1.2.) No known chemical characterization has been performed on the remaining
22 wells.

As is described in Section 1.1, a layer of gray clay separates the upper and lower water-bearing
zones. Based onits characteristics, this layer acts as an aquitard. Whether it separates the two units
hydrologically under all conditions is not known and must be investigated in the RI. " he initial
assumption is that the lower water-bearing zone may be interconnected with the first, upper water-
bearing zone. If contamination is present in the upper water bearing zone, cross-contamination may
occur. The lower water-bearing zone may also be subject to migration of surficial or sub-sirface soil
contaminants through infiltration of precipitation, and may potentially discharge to surface ditches
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on the property. Conversely, contaminants in surface water or sediment may migrate into the first
or second water bearing zones. Contaminants in this medium may migrate off-site and result in
exposures to humans or other biological receptors.

Groundwater elevations will be measured in all existing monitoring wells to assess the dircction of
groundwater movement.

1.4.4.3.3 Groundwater (Bedrock Aquifer): Migration of contaminants potentially present isi soil
and groundwater in the Brown Clay Unit, Gray Clay Unit, Sand and Gravel Layer, and/or Red Silt
Layer to the Bedrock Aquifer (Queenston Formation) is considered unlikely, but will be cvaluated.
The Gray Clay Unit is considered to be a continuous and confining layer, based on previous
documentation. The Red Silt Unit is considered to be a discontinuous, confining layer.
Groundwater contamination (including radiological and selected chemical contaminants) will be
evaluated through collection of one sample in each of five existing groundwater monitoring wells
in the Bedrock Aquifer. These are the only wells presently installed in this formation. Thzy will be

further used to assess the direction of groundwater flow within this aquifer through measurement of
groundwater elevations.

Presence of groundwater contamination in the Bedrock Aquifer will be evaluated due to it potential
to migrate off-site and contaminate off-site groundwater resources.

1.4.4.4 Surface Water and Sediments. - Potential presence or absence of radiological and selected
chemical contaminants will be evaluated through collection of co-located surface water and sediment
samples at 39 locations throughout the existing network of ditches on the NFSS. Limited

radiological and extremely limited chemical sampling has previously been conducted at three ditch
locations at the NFSS.

Phase | sampling locations have been strategically selected to evaluate potential presence or absence
of radiological and selected chemical contaminants related to a variety of potential contaminant
sources on site, such as former waste storage, burial, and incineration locations. Sampling locations

have also been selected to assess on-site and off-site migration of contaminants in surface water and
sediments.

1.4.5 Selection of Analvtes

The analytes chosen for inclusion in the Phase I evaluation are a wide variety of CERCL A -regulated
hazardous substances. They have been selected for inclusion in Phase I based on results of previous
sampling/analysis, because it is considered likely that they have been and/or may still be present at
the site, or to confirm their absence at representative locations.

Analytical results will be evaluated in terms of potential ARARs At the TPP meeting. NYSDEC
Technical and Administrative Guidance Memoranda (TAGMs) and USEPA Region IX Risk-Based
Screening Levels (RBSLs) were specifically identified as the basis for potential ARARSs
recommended for evaluation in the project. USEPA Drinking Water Standards, USEPA Ecological
Surface Water Screening Values, and USDOE Ecological Preliminary Remediation Goals (PRGs)
are also believed to be of primary importance in selection and evaluation of analytical results. A
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preliminary compilation of potential ARARSs is presented in Appendix D ofthe QAPP. Atihis siage
of the project, ARARs are considered to be potentially applicable, and will be further evaluated and
negotiated before they are finalized.

1.4.5.1 Radiological Parameters - Due to the historical and current use of NFSS as a radioactive
waste repository, radiological parameters require thorough site-wide evaluation. Resul's wi.l be
used to identify presence of radiological contamination which may require remediation, or to verify
that previous cleanups have achieved on-site compliance with CERCLA requirements. '} otal
uranium, U-235, U-238, radium-226, and thorium-230 were present in high-grade uraniumr ores and
residues sent to the NFSS for disposal. Uranium, thorium, and radium are responsible fcr most of
the radioactivity currently present inthe IWCS, and potentially present at other portions of the NFSS
if cleanup was not complete. Gross alpha and beta radiation are specifically included in potential
groundwater ARARS, and are considered “indicator parameters” in soil. Combined with results of
downhole gamma monitoring, gamma walkover survey results in the 100 square meter area
surrounding each prospective borehole, and results of analysis for uranium, thorium, and radium,

these indicator parameters may provide evidence of the presence of other radioactive isctopes not
currently included in the Phase I FSP.

All samples collected in Phase I activities will undergo all the radiological analyses identified

above. Whether or not radiological analyses providing for further direct speciation is warranted will
be evaluated based on Phase I results.

1.4.5.2. Chemical Parameters - Several analytical groups have been included in the Phase |
Remedial Investigation, in order to comprehensively evaluate the presence or absence «f specific
chemical contaminants. These analytical groups have been specified to identify contaminants
potentially present in waste streams known to be present at the site in the past, to further evaluate
chemicals previously identified as present through sampling programs, or to confirm absence of
chemicals not identified through previous site screening analyses.

Analytical groups to be included in Phase | include TCL organics (including volatile and semni-
volatile organics, potentially present in solvents, degreasing agents, oils, fuels, and incineration
residues); TAL metals, plus boron and lithium (potentially present in metal processing wastes,
uranium ore residues, boiler additives, and products or by-products previously generated at the site);
nitroaromatics (related to former production of trinitrotoluene while the site was part of the former
Lake Ontario Ordnance Works); PCBs (potentially present in transformer fluids, hydraulic tluids,

and other wastes shipped to the site for disposal); and pesticides (formerly used and/or disposed at
NFSS).

Cation exchange capacity and Total Organic Carbon (TOC) will be evaluated in soil to zssess
contaminant mobility. TOC is integral to calculation of levels supplied in the NYSDEC TAGM.

Dissolved metal contaminants will be evaluated in addition to total metals in groundwater and

surface water to distinguish between total and dissolved metals, and to provide suprlementary
information for risk assessment.
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1.4.5.3 Geotechnical Parameters - Particle size analyses, Unified Soil Classification analyses,
moisture content, Atterberg Limits, and soil density will be included in analysis of soils and
sediments to assess contaminant mobility, aid in classification of soils, and provide information
potentially useful to assess remedial alternatives.

Not all chemical and geotechnical parameters will be evaluated in all soil samples. Not all
chemical parameters will be evaluated in all surface water and groundwater samples. The
selection of chemical and geotechnical analytes is further described below and is specifiec for each
sample in Section 4. A technical memorandum will be prepared and submitted separatels and will
provide the rationale for selection of each analytical parameter in each sample.

1.4.6. Rationale for Selection of Sampling L.ocations and Analvtes at Each Location

Within each Area of Investigation, sampling of surficial and subsurface soils, groundwater, surface
water, and sediments has been planned in order to achieve, to the extent practical, detection of
contaminants potentially present, or to vérify absence of contamination. Sample locations have been
selected to evaluate potential hot spots, further investigate contamination detected in previous
studies, verify that CERCL A-required cleanup levels have been achieved, evaluate migration at Area
of Investigation or property boundaries, assess vertical extent of contamination, ensure a statistically
defensible number of samples per Area of Investigation, and assess potential exposures ‘hrough a
variety of exposure routes.

Health risks associated with radiological contaminants present in the IWCS and potential.y present
at other locations at the NFSS are a primary focus of this Phase I RI. For this reason, radiological

characterization in all soil, surface water, groundwater, and sediment sampling locations will be
included.

Chemical characterization will be performed to complete a comprehensive “full suite” list ¢ fanalytes
at several selectively-chosen, representative locations within each Area of Investigation. At the
remaining locations, analytes considered unlikely to be present have been eliminated. For example,
pesticides, PCBs, and nitroaromatics are not included for analysis in all samples in Areas of
Investigation where they were not known to be used, stored, or disposed. Conversely, rmetals and
semivolatile organics are considered likely to be present in most Areas of Investigations and have
been included in the majority of soil and groundwater samples scheduled for collection.

At each sampling location, the Site Manager, with the concurrence of the USACE oversite
representative, will specify additional chemical analytes not previously planned, if in his professional
judgment they are warranted through site history and observation of potential evidence of

contamination, such a s odors, stains, elevated gamma or organic vapor measurements, or
observation of contamination.

1.4.6.1 Exploratory Boreholes/Temporary Well Points - Full suite analyses have been
recommended for surficial soil, subsurface soil, and upper water-bearing zone groundwater sample
sets to be collected at approximately 25 of 69 exploratory borehole locations and 4 sets of samples
to be collected from existing upper water-bearing zone monitoring wells surrounding the [IWCS  The
remaining samples will be analyzed for a sub-set of the full suite.
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1.4.6.2 Lower (Second) Water-bearing Zone - Full suite analyses are recommended for 10 of
the 28 sets of samples to be collected from existing lower water-bearing zone monitoring wells. At
the majority of the remaining wells, samples for nitroaromatics and PCBs/pesticides have been
excluded because theses contaminants are considered unlikely to have migrated from the surtace
through a confining layer to this depth.

1.4.6.3 Bedrock Aquifer - Full suite analyses are recommended for two of the five exisung
monitoring wells in the Bedrock Aquifer. Nitroaromatics and PCBs/pesticides have been excluded
from inclusion for analysis in the other three sample sets, because of the unlikelihood they have
migrated to this depth.

1.4.6.4 Surface Water and Sediments - Full suite analyses are included in approximately 20
surface water samples and 20 sediment samples. Locations chosen for full suite analysis were
chosen to evaluate off-site or on-site migration, because of their proximity to known scurces of
contamination, to evaluate presence of contamination within each Area of Investigation o at Area
of Investigation boundaries, or to ensure spatial distribution throughout the NFSS.

1.4.6.5 Summary of Rationale - For each of the eight Areas of Investigation, the relationships

between the media to be sampled, sampling locations, and TPP objectives are summarized in Table
1.4-1.

1.4.7. Selection of Analytical Methods

- Analytical methods have been selected in order to achieve the following objectives:

1.4.7.1. Definitive Data - Where possible, use of SW-846 or equivalent methods hive heen
specified. Radiological analyses of Isotopic Uranium (U234,235,238) by HASL 3)0/Alpha
Spectroscopy; Isotopic thorium (Th228,230,232) by HASL 300/Alpha spectroscopy; Radium 226
by HASL 300/Gamma spectroscopy; Total Uranium by ASTM DS174;Gross Alpha/Beta by EPA
900 for soil samples and Isotopic Uranium (U234,235,238) by HASL 300/Alpha Spectroscopy:
Isotopic Thorium (Th228,230,232) by HASL 300/Alpha Spectroscopy; Radium 226 by 903.1 Mod.,
Radon Emanation; Total Uranium by ASTM D5174; and Gross Alpha/Beta by EPA 900 for water
samples have been specified. Wherever applicable, all analyses will be performed by a laboratery
validated by the USACE to perform the applicable method. These methods will provide definitive

data, to be validated by an independent third party, and will be suitable for use in a CERCI.A-based
risk assessment.

1.4.7.2. Comparability to ARARs - Potential ARARs have been compiled and corresponding
method detection limits and reporting limits for analytes have been tabulated in Appendix D of the
QAPP. Methods have been selected which provide, to the extent practical, the ability tc compare
site data with potential ARARSs.

1.4.7.3 Evaluation of Spacial Representativeness of Data - Using the definitions in SW846, the
proposed sampling strategy for Phase I is a combination of Authoritative Sampling (i.¢ , locating
samples in areas where we suspect contamination) and Random Sampling (i.e., random sample
locations within the site boundary to fill spacial distributions). In accordance with SW&46 Chapter
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9, the concertrations of the analytes and spacial distribution of sampling points are nceded to
estimate a potential grid spacing.

The NFSS site is not represented by a single “population” of constituents. From Section < 1, eight
Areas of Investigation have been identified and each could be assumed to its own “population”.

Each area may require different numbers of samples to achieve estimates at similar levels of
confidence.

Preliminary estimates of the analyte sample mean and variation will be derived from the data
generated from the samples to be collected in Phase I of the RI and will be augmented by the existing
data. These estimates will be used to back-calculate the appropriate number of samples to be
collected from each area of concern using SW846 methodology. These estimates will be used to
guide the subsequent phases of the remedial investigation.

1.4.7.4 Risk Assessment Considerations - In general, many sites are assessed by source area. [he
NEFSS was assessed by source area while also considering risk assessment issues. Tle site is
expected to be classified as industrial land use only, as is the surrounding area. The site was divided
into eight Areas of Investigation, or exposure areas. Sample locations selected within those areas
are based on potential sources, migration pathways, and sinks for contaminants. Based or existing
information, approximately 69 soil/groundwater and 39 sediment/surface water sample locations are
proposed as an initial Phase I assessment. After collection, the data will be screened using potential
ARARs to identify data gaps. In areas where more information is needed, additional samples will
be collected to fill data gaps. This screening of Phase [ data and the resulting data tables, maps,
technical memoranda, or presentations will facilitate the Phase IT investigation, risk assessment. and
better management decisions. Without this screening step between the sampling phases, -lata gaps
would not be identified until after the risk assessment is complete.
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SECTION 2

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

Maxim has overall responsibility for all phases of the RI at the NFSS. Maxim will prepare project
work plans, direct field investigations and provide project management and quality assurance
functions. Maxim’s qualifications include performance of site investigations, remedial
investigations, feasibility studies and/or risk assessments at more than 100 DOD sites and/or USDOE
sites. Maxim also assisted USEPA’s Office of Radiation Programs in development of standard- for
radioactive waste disposal for the USEPA.

Science Applications International Corporation (SAIC), a subcontractor to Maxim, has previcusly
performed work at the NFSS and will support the Maxim team by providing knowledge gamned
through that work and work conducted at similar FUSRAP sites. SAIC will also provide health
physics, field radiation safety support, and other radiation-related technical support t¢ Maxim.
Resumes of key Maxim and SAIC personnel are included in Appendix A of the QAPP.

General Engineering Laboratories (GEL) will provide analytical services for this project. GEI has
performed analyses for chemical and radioactive parameters for samples collected at ;iumercus
DOD, USDOE and FUSRAP sites investigated by Buffalo District USACE. GEL is currently
certified by the USACE for all parameters under Routine Analytical Services (RAS) anticipated for
this project. In addition they are currently undergoing certification for nitroaromatics. They arc aiso
licensed to accept and analyze radioactive materials. Copies of personnel summaries, .ncluding
resummes for key laboratory personnel have been provided by GEL and are presented in Appendix B

of the QAPP. Copies of the Laboratory Quality Assurance Plan for GEL are presented in Appendix
C of the QAPP.

The quality control and management responsibilities of key personnel for this project are lefined in
subsequent paragraphs of this section. A QA/QC Organizational Chart is shown on Figure 2-1 Key

project personnel are identified below. A summary of qualifications of key personnel is presented
in Table 2-1.

2.1 T.S. Armyv Corps of Engineers Project Representatives

Dr. Judith Leithner, Ph.D. is the USACE Project Manager for this project. She has respon-ibility for
technical project direction, review and approval of contractor work plans and reports, allocation of
averall project resources, tracking and management of the overall project schedule and b::dget, and
management of contractor oversight by other USACE staff. In case of any problems, Dr. Leithner
can be contacted at 716-879-4234 (e-mail address: Judith S Leithner@USACE armymil). Request- from any
third parties for project information should be addressed to Dr. Leithner at the followiny address:

Dr. Judith Leithner, CELRB-PE-EE
U. S. Army Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207-3199
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Mr. Dennis Rimer will be the USACE Site Superintendent. The USACE Site Superinten dent will
oversee field activities for the USACE, and will have the authority to approve all field .iecisions
exclusive of those that require a scope change or commitment of additional resources. In those

instances, the decision must be approved by Dr. Leithner and the I akes and Rivers Buffalo (I RB)
Confracting Officer, Mrs. Mary Price.

2.2 Project Principal

Mr. Max Gricevich, M.S., is Maxim’s Project Principal. He is Manager of Maxim's St. Louis otfice.
Mr. Gricevich possesses over 26 years of environmental experience with scientific and enzinecring
projects ranging from initial site planning and contamination surveys through remedial investigations
(RIs), feasibility studies, and hazardous waste clean-up supervision Pastinvestigative, engineering

and management experience has been obtained at numerous active and inactive DOD anc USDOE
sites.

The responsibilities of the Project Principal will include:

. Sigrnatory authority and power to commit company resources to the overall execwion of the
contract;

. Allocate manpower and other resources to the project;

. Review subcontract agreements;

. Interface with subcontractors on the administrative level;

. Communicate directly with the USACE Manager for both routine support and for pronlem
solving if problems cannot be resolved through normal channels;

. Develop solutions to problems of particular difficulty;

. Provide senior-level technical, administrative and logistical support to Maxir's Project

Manager as needed;
. Provide quality assurance audits of all aspects of the project; and
. Review and approve project plans and reports prior to submittal.

2.3 Contractor Program Manager/Project Manager

Mr. Thomas Lachajezyk, M.S,, is Maxim’s USACE Buffalo District Program Marager Mr.
Lachajczyk has over 25 years experience in environmental science, project management and program
management. He has extensive experience with CERCLA and Resource Conservation and Recovery
Act (RCRA) processes and regulatory agencies. His experience includes Program/Project
Management involving more than 100 DOD sites, development of sampling plans for USDOF sites.
and radioactive waste characterization, pollutant migration modeling, and cost/risk assessment in
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support of USEPA’s Office of Radiation Program’s development of standards for disposal of
radioactive waste.

Mr. Lachajczyk has overall responsibility for ensuring that the project meets USACE s project
objectives and Maxim's quality standards. In addition, as Project Manager for this Delivery Order,
he is responsible for technical quality control and project oversight, and will provide the Site
Manager with access to corporate management.

Mr. Lachajczyk is responsible for implementing the project and has the authority to ci mm:t the
resources necessary to meet project objectives and requirements. The Project Manager s primary
function is to ensure that technical, financial, and scheduling objectives are achieved suczesstully.
The Project Manager will report directly to the USACE Project Manager and will provide the ma:or
point of contact and control for matters concerning the project. The Project Manager wiil:

. Define project objectives and develop a detailed work plan schedule;

. Establish project policy and procedures to address the specific needs of the pinjec as a
whole, as well as the objectives of each task;

. Acquire and apply technical and corporate resources as needed to ensure performance within
budget and schedule constraints;

. Orient all field leaders and support staff concerning the project's special considerations.
. Monitor and direct the field leaders;
. Develop and meet ongoing project and/or task staffing requirements, including mechanisms

to review and evaluate each task product;
. Review the work performed on each task to ensure quality. responsiveness, and timeliness;

Review and analyze overall task performance with respect to planned require nents and

authorizations;
. Approve all external reports (deliverables) before their submission;
. Ultimately responsible for the preparation and quality of interim and final repor s;
. Represent the project team at progress meetings;
. Develop solutions to problems of particular difficulty;
. Communicate with the USACE’s Project Manager;
. Coordinate with federal and state agencies, following approval from the USACE Project

Manager, concerning scheduled activities and regulatory criteria;
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Maintain daily contact with Site Manager during field operations;
Notify USACE concerning the status of the project schedule;

Resolve problems, interpret the Scope of Work, submit monthly schedule changes. progress
reports, and pertinent written and telephonic communications,

Develop subcontract agreements;
Communicate with USACE concerning modifications to the delivery order; and

Supervise preparation of the engineering report of results and the presentation of resulis to
the USACE.

2.4 Independent Technical Review (ITR) Committee

Independent reviews of all plans, designs, reports, analytical data, surveys and assessment: has been
completed by the following personnel, based on their areas of expertise:
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Mr. Dennis Herzing, M.S.. Professional Engineer (P.E.) - Mr. Herz.ng s a
civil/environmental engineer and has more than 25 years of experience in RI/FS, records of
decision, landfill design, industrial and municipal wastewatcr treatment systems and closure
of RCRA hazardous waste storage facilities. He is responsible for reviewing all plans,
designs, reports, surveys, and assessments.

Mr. Clyde Yancey, M.S., Professional Geologist (P.G.) - Mr. Yancey has mo:e than 20
years of environmental experience of the CERCLA process at Uranium Mii: Tailings
Remedial Action (UMTRA) and USDOE sites. He is responsible for reviewing all plans,
designs, reports, surveys, and assessments.

Dr. Robert Tucker (SAIC), Ph.D., P.G., Senior Geologist - Dr. Tucker has over 25 vears
of experience in hydrogeologic investigations and the CERCLA/RCRA proces: at DOD,
USDOE and FUSRAP sites. His experience varies from development of project work plans
and reports for hydrogeologic investigations to performing cost evaluations for proposed

remedial actions. He is responsible for reviewing all health and safety and ficld-related
documents.

Mr. Steve L. McBride, B.S. (SAIC). Chemistry - Mr. McBride possesses over 13 vears
of experience in the analytical QA/QC . He is experienced in laboratory operaions, data
validation, method development and development of Quality Assurance Project Plans at
FUSRAP and other USDOE sites. He is responsible for reviewing all documents related to

analytical and radiological quality control such as the QAPP, data reports, RI report, and all
chemical and radiological surveys.
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. Mr. Steve Passig (SAIC), Certified Health Physicist (CHP) - Mr. Passig pos-esses 13
years of experience in all aspects of radiation health and safety for a number of ractiological
industries. He is experienced is radiation surveys and worker protection, development of
Radiation Safety Plans and evaluation of radio-chemical data for the protection of human
health and the environment. Mr. Passig is responsible for reviewing all documents
associated with on-site radiation health and safety and assessments of human and ccological
exposure to radiological contamination at the NFSS.

. Mr. William Borden (CH2M Hill), Certified Health Physicist (CHP) - Mr. Borden has
more than 30 years professional experience including two years of experience nvoiving
management of radioactive wastes at the NFSS. Mr. Borden has provided independent
technical review comments related to the FSP.

Each ITR committee member’s responsibilities include:
. Review documents pertinent to their expertise as described above;
. Provide written comments and required actions to Maxim concerning technical adequacy,

accuracy, feasibility, as well as omissions, inconsistencies. typographical and grammatical
errors and other corrections requiring revisions;

. Review responses to comments and all action taken in response to comments;
. Resolve any outstanding differences; and
. Document independent review and resolution of all comments using a Review Certification

Sheet (shown at the front of this document).

Each Independent Technical Reviewer will have no participation in the preparation of cocuments
prior to his review.

2.5 Principal Engineer

Mr. David Germeroth, P.E., is the Principal Engineer. He will provide engineering expertise and
review, approve and apply his Professional Engineer’s seal to pertinent design doc.ments as
necessary. Mr. Germeroth possesses over ten years experience performing geotechnical testing,
construction oversight, health and safety evaluation, remedial investigations, remedial design and
site investigations. Mr. Germeroth has extensive experience at FUSRAP and former USDOF sites.

2.6 SAIC Senior Technical Consultant

Mr, Michael Giordano, P .E., Certified Hazardous Materials Manager (CHMM), is Senior Techn:cal
Consultant for SAIC participation in this project. The Alternate Senior Technical Consultant 15 Mr.
George Butterworth, M.S. Mr. Giordano and Mr. Butterworth each have more than 0 years of
experience in remedial investigations, feasibility studies and remedial design at USDOE and
FUSRAP sites. For nine years, Mr. Giordano has provided technical and program oversight and
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management for USDOE, FUSRAP and DOD projects. Mr. Butterworth has extensive expertise
in environmental management, engineering oversight and health and safety at FUSRAP sites in New
York State and active USDOE sites throughout the U.S. Each of these individuals is far iliar with
the NFSS and SAIC’s previous work at the site. Their responsibilities include:

. Coordinate with Maxim’s Project Principal and Program Manager to administer SAICs
efforts;

. Attend Technical Planning Process Meetings;

. Ensure that all required resources to be provided by SAIC are available on an s nceded
basis;

. Participate in preparation and technical review of plans and reports;

. Participate in development of strategy and approach to achieve project objectives;

. Provide site-specific continuity based on previous and programmatic experience at NFSS and
other FUSRAP projects;

. Coordinate the development of the Radiation Protection Plan by SAIC personnel;

. Communicate problems anticipated and/or encountered during activities performed by SAIC

to the Maxim Project Manager.

2.7 Risk Assessor

Brian Mulhearn is the Risk Assessor for this project. The Risk Assessor will be supported by the
Project Manager, Program Manager, Principal Engineer, Site Manager, SAIC, and other involved
parties. Mr. Mulhearn has a B.S. in Toxicology and more than nine years of experience 1n the field.
with experience ranging from human to ecological and aquatic toxicology. He developed and
performed marine and freshwater bioaccumulation assays, including radicisotopic ana.ysis at the
U.S. Army Corps of Engineers Waterways Experiment Station. Mr. Mulhearn’s experience includes
developing CERCLA and non-CERCLA risk assessments at federal and private facilities.

Mr. Mulhearn will:

. Participate in compilation of site data, Applicable or Relevant and Appropriate Re juirements
(ARARs), toxicological data, and cleanup-goals;

. Compare the potential ARARSs to analytical reporting limits for each parameter

. Aid in the evaluation of the usability of old and recently generated data for use in a risk
assessment;

. Coordinate SAIC’s assessment and review of risks estimated for radioisotopes
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. Develop the baseline human heath and ecological risk assessment for the site;

. Review documents from a risk assessment perspective;
. Identify data gaps and assist in the preparation of sampling strategies for Phase [ and
. Provide input during scoping and planning sessions.

2.8 Project Industrial Hygienist

Ms. Yvonne Freix, Certified Industrial Hygienist (CIH), will review and approve the Site Safets and
Health Plan and supervise its implementation. She will determine the need for any upgrades or
downgrades in levels of protection required for non-radiological contaminants and will perform an
on-site audit of compliance with Health and Safety Plan requirements and an evaluation of their
adequacy. Ms. Freix possesses over 12 years of professional experience as a CIH. She Fas strong
knowledge of current industrial hygiene and safety regulations and extensive knowledge in
interpreting sampling data, results and compliance with regulatory and advisory standards. Ms. F'reix
has supervised the development of Site Safety and Health Plans for numerous DOD site:.

2.9 Radiation Safety Officer(s)

Mz, Paul Smith, CHMM, is Maxim’s Radiation Safety Officer (RSO) and will administer Maximi’s
in-house radiation safety and monitoring programs and will interface with the radiation safety
officers at UUSACE. Mr. Smith possesses 12 years of experience in chemical and radiological
analysis, documentation, validation and analytical project management. For the past seven years,
Mr. Smith has been a representative of Maxim’s Radiation Safety Commitiee and is currently

Maxim-St. Louis’s RSO. Mr. Smith will be supported by subcontractor personnel as described
below.

RSOs will monitor all locations and field activities for the presence of radioactive contamination.
Mr. Douglas Haas of SAIC will be the RSO for field investigations. (The Radiation Safety Plan is
presented in the SSHP.) Others may assist Mr. Haas when more than one field radiat on safety
officer is required. Mr. Haas is a Registered Radiological Protection Technologist with experierice
in radiation safety, radiation control and sampling at numerous USDOE and FUSRAP -ites. The
following tasks are the responsibility of the field RSO:

. Interface with the radiation safety officers at USACE;

. Coordinate all activities with Maxim’s RSO, Mr. Paul Smith;

. Conduct on-site training in radiation safety and radiation protection;

. Perform radiation level surveys of work areas;
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. Monitor field activities and equipment related to field activities for the presence of
radioactive contamination,

» Evaluate potential radioactive hazards and establish restricted areas if necessary;

. Coordinate with the Site Manager and Health and Safety Otficer for implementation of the
Site Safety and Health Plan (SSHP); and

. Direct the preparation and shipment of radioactive materials as required.

2.10 Site Safetv and Health Officer

Mr. Gregory Dawdy is the Site Safety and Health Officer (SSHO). Mr. Dawdy has over 1 5 years of
experience in all aspects of health and safety associated with the performance of site investigations,
RIs, compliance monitoring, and installation of groundwater remediation systems at CERCL A and

RCRA sites. Mr. Dawdy has extensive experience in sampling and reconnaissance activitics at
USDOE and FUSRAP sites,

Depending on the task requirements, an alternate SSHO may be designated SSHO for a ¢1ven task
The responsibilities of the SSHO include:

. Interface with the Site Safety and Health Officer at the USACE,;

. Preparation and implementation of the SSHP;

. Assurance that all required safety equipment is available on-site;

. Coordination with both Maxim and SAIC Radiation Safety Officers and the projec' Industrial

Hygienist for implementation of the SSHP and the Radiation Safety Plan;

. Enforcement of use of proper safety equipment and implementation of «ther plan
requirements on-site by employees and subcontractors and assurance that personal protective
equipment is available for authorized government or other authorized official visitors;

Review of equipment requirements and procedures based on new informatior. gathered
during site inspection;

Modification (upgrading or downgrading) of levels of personnel protection ba-ed ¢ site
observations after consultation with the CIH and/or RSO:;

. Determination and posting of locations of medical facilities, telephone n umbers of

emergency resources (police, fire, ambulance), and arranging emergency transportar:on to
medical facilities (as required);

Observation of work-party members for symptoms of exposure or stress;
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" Arrangement for availability of on-site emergency medical care and first aid (as necessary i
Preparation of accident or incident reports and submittal to the USACE,;

Coordination of specialized training, pre-investigation health and safety briefing, daily
morning safety meetings, and post-investigation health and safety briefing;

" Implementation of on-site continuous monitoring for exposure to airborne contaminants.
This also includes continuous monitoring of sampling activities for hazardous cor ditions;

. Collection of personal monitoring air samples, if necessary:

. Reference of all questions from the news media to the USACE Project Manager, [ r. Judith
Leithner at telephone number (716) 879-4234, U.S. Corps of Engineers, Buffalo, New York;

. Assistance to the Site Manager for preparation and shipment of samples in accordance with
shipping regulations;

. Supervision of safety aspects of subsurface exploration;

. Designation of Site Manager as SSHO to administer duties identified above i1 case of

unavoidable absence from site;

Preparation and shipment of equipment including preservatives in accordaice with
Department of Transportation regulations; and

. Implementation of a utility check and metal detector search prior to the initiation of sampling
activities to clear subsurface exploration sites prior to initiation of drilling.

The SSHO has ultimate responsibility to cease any operations not in compliance with the approved
policy or which could otherwise threaten the health or safety of on-site personnel or the general
public, or which may cause significant adverse impact on the environment.

2.11 Site Manager

The Project Manager will be supported by the field team managers (Site Manager and SSHO) The
Site Manager is responsible for leading and coordinating the day-to-day activities of the various
resource specialists under his supervision. The Site Manager is an experienced environmental pro-
fessional and will report directly to the Project Manager. Mr. Timothy Biggs, M.S., P.(5., will be
Maxim’s Site Manager. Mr. Biggs has managed and participated in numerous grcundwater
investigations, biofeasibility studies, remedial investigations and feasibility studies at sites with
chemical and radioactive contamination. He has previous experience as site hydrogeologist for a
USEPA Superfund site involving burial of radioactive waste from uranium enrichment processes.

Depending on the task requirements, an Alternate Site Manager may be assigned for a ¢ iven task.
Altemate Site Managers will report to the Site Manager. Alternate Site Managers will have prior
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experience at the site and will not supervise activities without prior experience on-site. /lternate
Site Managers will be selected based on their areas of expertise such as survey work,
geology/hydrogeology, engineering, or disposal of investigation derived waste (IDW). The Site
Manager may be assisted by additional field personnel when warranted.

Specific Site Manager responsibilities include:

. Coordination on a daily basis with the Project Manager on technical issues in spec fic areas
of expertise;
. Development and implementation of field-related work plans, assurance of schedule

compliance, and adherence to management-developed study requirements;

. Submit a site mobilization plan to the USACE representatives and implement the plan in
accordance with USACE requirements;

. Coordination and management of field staff;

. Implementation of QC for technical data provided by the field staff inclucing field
measurement data;

. ~ Adherence to work schedules provided by the Project Manager;

. Authorship, review, and/or approval of text and graphics required for field team {forts:

. Coordination and oversight of technical efforts of subcontractors assisting the ficld tcam;

. Identification of problems at the field team level, discussion of resolutions with the USACE

Site Superintendent, and provision of communication between team and upper mar.agement;

. Participation in the preparation of the final report;

. Communication with USACE representatives concerning scheduled activities;

. Identification of sampling locations as specified in the FSP,

. Coordination with the USACE, locator services, and utility companies to ensure : ubsurtace

exploration sites are cleared for possible presence of underground utilities;

Submission of requests to the laboratory to supply sample containers for soil, sed ment, and
water samples;

Supervision of the collection, labeling, preservation. packing, chain of custody,
documentation, and proper shipment and transportation of sediment samples, cquipment
blanks, and duplicates from the site to the project analytical laboratories;
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Coordination of efforts of field team managers;

Assurance that field team managers stake all borehole and sanmipling locations and be andaries
of surface gamma surveys;

Supervision of all aspects of drilling, sampling and field testing activities;
Maintenance of a daily written log and photo documentation of all field activities

Coordination with USACE and Argonne National Laboratory to facilitate collecticn of split
QA samples;

Assistance to the SSHO and the Radiation Safety Officer in implementation of the SSHP and
the Radiation Safety Plan; and

Notification of Maxim’s Project Manager and the USACE (Dr. Judith Leithner, 716/879-
4234} concerning problems encountered during field activities.

2.12 Analytical Services Coordinator

Mr. Paul Smith is Maxim's Analytical Services Coordinator. Mr. Smith possesses 12 years of
experience in chemical and radiological analysis, documentation and data validation, and analytical
project management. For the past seven years, Mr, Smith has provided analytical expertisce to DOD
and USDOE clients associated with Superfund, CERCLA, RCRA, and FUSRAP sites. Mr. Smith
has been a representative of Maxim’s Radiation Safety Committee and is currently Maxim-St.
Louis’s RSO. Hisresponsibilities as Analytical Services Coordinator for the NFSS project inciude:
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Ensures all resources of the subcontractor laboratory are available on an as-required hasis;
Conducts on-site audit of subcontractor laboratory operations;
Participates in preparation, review and approval of the QAPP and preparation of the I SP;

Coordinates client sample submissions to GEL, establishes quality control requirenients., and
project completion dates;

Reviews laboratory work orders (i.e., chain-of-custody forms, cooler receipt forms and other
documentation) to ensure compliance with project plans;

Communicates problems encountered during analyses to the Project Manager and the
USACE Project Chemist, and provides guidance for their resolution;

Provides technical guidance to the Maxim Project Manager, USACE and  aboratory
regarding all aspects of environmental analytical methodologies;

Communicates project changes to GEL;
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. Oversees report preparation and reviews project data submitted by GEL for completeness,
accuracy, and compliance to project requirements; and

. Submits the analytical results to the Program Manager and the USACE.

2.13 Chemical Radiological, and Geotechnical Analysis

GEL will perform the chemical and radiological analyses for this project, and Maxim’s geotechnical
laboratory will perform the geotechnical analysis for this project. GEL has more than 15 years of
experience analyzing all types of sample matrices from DOD, USDOE and FUSRAP sites. Maxim’s
laboratory has performed geotechnical testing on low-level radicactive samples for USDOLE
Superfund sites and active USDOE sites throughout the United States. The laboratories possess the
required certifications and licenses for receipt and analysis of chemical and radiological samples.

Maxim’s field team will interface with GEL’s Project Manager, E:dith Kent, prior to in:tiation of
field work to ensure appropriate sample containers are provided and to inform GEL of the projected
sampling schedule. Prior to shipment of samples, the field team will communicate and coordinate
with the GEL and Maxim’s Sample Custodians, Dionne Francis and James Shetley, respectively. to
alert them to the receipt of samples.
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SECTION 3

3.0 SCOPE AND OBJECTIVES

This section describes the methodology of preparation for the field sampling-related activities
outlined in the USACE Statement of Work (SOW), as shown in Appendix A, and summ irizes the

project objectives stated in the SOW that were further defined in the TPP meeting held in Amherst.
New York on June 8 and 9, 1999.

3.1 Scope of Work Activities

The following sections summarize project tasks included in the SOW which have supported the
preparation of the Phase I RI Work Plan.

3.1.1 Task 1 - Records Review and Evaluation

The records review and evaluation task was initiated by reviewing approximately 45¢ available
pertinent documents regarding: site and adjacent propertics history; regional and local
geology/hydrogeology; former surface and subsurface investigations and remedial actions conducted
at the NFSS and adjacent properties; and, stakeholder opinions and preferences. The records were
catalogued and their contents were summarized and used in the preparation of the FSP.

A draft summary report of potentially applicable treatment/stabilization technologies and, »r disposal
options for the K-65 residues at the Fernald, Ohio facility was prepared. This report was submitted
tothe USACE on June 1, 1999. Treatment/stabilization technologies and/or disposal opticns utilized
at the Fernald site may be applicable to the K-65 wastes present in the IWCS at the NFSS.

3.1.2 Task 2 - Visual Site Inspection

Maxim personnel, accompanied by USACE representatives, conducted a brief visual survey of the
NFSS and inspection of Building 401 on April 20, 1999. Maxim personnel also conducted a site
reconnaissance of the NFSS property on July 13-16, 1999. The reconnaissance consisted of a site
walkover while mapping, photo documenting, and video-recording potentially significant site
features. These features, depicted on Figure 4.1-1, include former/current buildings, the [WCS.
former process areas, surface water/ditches, manholes, wells, debris piles, potential underground
storage tank systems, former rail lines, etc. Visual observations of wildlife at the NESS were
recorded. Information gathered during the site reconnaissance was utilized in the preparatior: of the
project work plans and will be summarized in the RI report.

3.1.3 Task 4 - Identify Applicable or Relevant and Appropriate Requirements

A list of potential ARARs for the NFSS has been prepared, based on a review ¢f pertinen:
regulations and communications with the NYSDEC. The list is presented in Appendix D of the
QAPP. The list includes a justification of potential ARARs for this CERCLA action. The potential
ARARSs were used to develop Phase I RI sampling and analytical strategies. The ARARS selected
later in the project will eventually be used to propose remedial action levels and oreliminary
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identification of remedial alternatives for radiological constituents, considering partial or . omyieie
removal of residues from the IWCS, or allowing the residues to remain under a long-term :ap. [he
rask will also include preparing preliminary guidance pertaining to the establishment of :henical
contamination cleanup criteria for the NFSS.

3.1.4 Task 5 - Data Summary and Needs Determination

The purpose of this task is to summarize the existing chemical and radiological characteriz::tion data
and determine the chemical and radiological data requirements needed to complete the R and risk
assessment. This FSP documents a portion of the data needs to determine potential remedial
alternatives and groundwater flow parameters and will supplement this information in an a.ldendum
to the FSP for the proposed Phase II activities of the RI. The documentation f-om pust
investigations/remedial actions at the NFSS supplied by the USACE was reviewed. N¢ relevant
documentation was found to exist that confirms that sampling/analy sis was conducted to « erify that
soils/sediments in drainage ditches and other potential transport pathways were reme diated 1o
applicable standards. A discussion of recommended path forward ;s included in Section +.0 01 the
ESP.

3.1.5 Task 6 - Preparation of Field Sampling Plan/Quality Assurance Project Plan

A draft FSP and QAPP were submitted to the USACE on September 27, 1999. These d cunients
were revisions of the preliminary drafts submitted in July 1999 and incorporate responses to internal.
ITR, and/or USACE commentators. Prior to the performance of any investigatory field work, the
FSP and QAPP has been further reviewed by the USACE virtual team reviewers and the > YSDI-C.
Their comments and responses are included in Appendix D. This FSP has been submit-ed t» the
USACE prior to initiation of intrusive site investigation and verbal approval to proceed has heen
provided. Any further changes to this FSP will be documented through Addenda. The I ~P. which
provides documentation of the data collection program, includes chemical and radiological sampling.
The FSP was prepared utilizing “Requirements for Preparation of Sampling and Analy+is Plans”,
USACE EM-200-1-3, September 1, 1994, and “Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA”, EPA/540/G-89/004, October 1988 as guidance.

The QAPP details project organization and responsibility, describes the sampling procedi res vwhich
will be employed, and details project specific QA/QC requirements for the collection ar I analysis
of the samples. The QAPP was prepared utilizing the above-noted USACE guidance fcr the FSP
and “Chemical Data Quality Management for Hazardous, Toxic, Radioactive Waste Remiedial
Activities”, USACE ER 1110-1-263, April 30, 1998, as guidance

3.1.6 Task 7 - Specification and Acquisition of Field Data

The RI activities will involve the collection of environmental data as specified in the FsP. which
includes the data/analytes of concern and proposed number and placement of the field sariples  T'he
data of concern are the: usual or frequently measured parameters  both chemical and raciological )
presented in the yearly NFSS technical memorandum; potential chemical contaminants »f concern
identified in the site history review; extent of soil contamination outside of the Bu: ding 401
direction of groundwater flow when local landfills are/are not pumping water; concentrat on of
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TCL/TAL materials in selected samples for surface soil, subsurface soil, sediment, surface watc: .
and groundwater; and the chemical nature of the radionuclide constituents of concern. Overa.i
guidance for data collection activities are included in USACE ER 1110-1-263. Based upon th:
SOW, biased sampling will be conducted with approximately one-third of all sampled medi1
analyzed for full TCL/TAL parameters. A detailed description of Phase 1 RI field activities an |
analytical parameters is included in Sections 1 and 4 of this FSP.

3.1.7 Task 10 - Preparation of Site Safety and Health Plan

A Draft SSHP and Radiation Protection Plan (RPP) for sampling, shipnient, and analysis wis
prepared and submitted to the USACE in September 1999. The Draft included revisions to th:
preliminary SSHP submitted in July 1999. Prior to the performance of any ficld work, the SSHP ar 1
RPP wili be approved by the USACE virtual team reviewers. The SSHP mcets the requirements « f
the USACE EM 385-1-1 and ER 385-1-80 and complies with 29 CFR 1910.120, Hazardous Was::
and Emergency Response; 10 CFR 20, Standards for Protection Against Radiation; and, 49 CFR 17,
Hazardous Materials. The SSHP also addresses radiation protection as shown in Appendix B of FiX
385-1-92.

3.1.8 Task 11 - Preparation of the Quality Control Plan and Independent Techrical Review

A draf: QCP was prepared and submitted it to the USACE in September 1999. The QCP details ti ¢
management plan for execution of all aspects of the RI project and describes the way deliverabl. s
are produced and steps that will be taken to control product quality. A preliminary draft of the F&P
was reviewed by the ITR team and the FSP was modified accordingly. The ITR is described in t.e
(QCP and was performed on each element of the work plan, and all design and engineering drawin; s
based on the proposed plan. The ITR focuses primarily on the conformance to the proposed desicn
and appropriate technical criteria for function, reliability, and safety. A Certificate of Completic n
for the ITR is submitted to the USACE with this plan.

3.2 Goals/Objectives

Environmental data from the Phase [ and II investigations will be used to complete an RI under t11ie
CERCLA program. This goal will be accomplished by characterizing the radiological and chemic al
concentrations in the surface soil, subsurface soil, surface water, groundwater and sediments prese 1t
at the NFSS to a degree that a feasibility study can be completed to recommend a mode of remed. al
action for the site. The following goals and objectives for the NFSS RI were determined at the 1P
workshop:

(1) Evaluate absence or presence of chemicals released from the interim waste
containment structure to the first or second groundwater aquifer;

(2) Determine if chemical infiltration is occurring via groundwater into the interim
waste containment structure;

(53a)  Determine if hazardous substances and radiological activity at the site comply
with ARARs;

CYWINDC WS DesktopFal_fsp wpd 3-3 Maxim Technologies ¢



(3b) Determine Constituents of Potential Concern;

(4) Define site physical features and characteristics;

(3) Chemically characterize Building 401 to dispose of the building materials;

(6) Chemically characterize soils outside of Building 401;

(7 Radiologically characterize subsurface soils;

(8) Radiclogically characterize surface soils to complete delincation;

(9 Radiclogically characterize “high-bay” portion of Building 401;

{10)  Evaluate potential remedies for the interim waste containment structure; and

{11) Determine nature and extent of contamination posing unacceptable risk.
Those objectives denoted by bold text are supported in the SOW currently authorized.

3.3 ARARs and DQOs

The following three sections discuss ARARs and DQOs that are potentially applicable to the NFS
RI

All suggested ARARS are, at this point, potential. They will be more fully defined during the RI «nd
feasibility study phases of this project. Potential ARARs were compiled based on discussions during
the TPP meeting. At the TPP meeting, the NYSDEC’s criteria identified in the TAGM 4046 wre
cited as the starting point for evaluating risks to human health and for developing detection lim:ts.
TAGM criteriainclude soil cleanup objectives to protect groundwater, allow able soil concentratiors,
and groundwater standards. TAGM criteria for soil are based on the prescnce of one percent ¢ al
organic carbon. Based on a formula presented in the guidance document. the TAGM soil crite ia
varies in direct proportion to the percentage of organic material in the soil.

Additional ARARs applicable for use in assessing human health risks inciude: USEPA second.ry
and primary Maximum Contaminant Levels (MCLs) for drinking water, USEPA Regior 9
Preliminary Remediation Goals (PRGs) for soil and groundwater, and TAGM 4003. Poten:ial
ARARs identified for assessing ecological risks include USEPA Region 4 screening values ‘or

sediment and surface water and DOE PRGs for soil, sediment and surface water.
The potential ARARs are presented in Appendix D of the QAPP. TAGM criteria and USI:’A

Region 9 PRGs presented in Appendix D of the QAPP are based on residential land use. At 11is
time, the applicability of residential criteria to the NFSS has not been determined. Since land :se
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at the NFSS has not been determined, the TAGM ARARs may be overly conservative. This list 1
an interim summary of ARARs and will be updated with input from the USACE and NYSDEC.

Since AR ARs are the primary means for evaluating data in the risk assessment, reporting limits fo-
each analytical parameter should be below the potential ARAR. Most ARARs are mathematically
derived and, in some instances, laboratory technology cannot achieve a reporting limit below th:
ARAR. Two values for reporting results were obtained from GEL: the method detection limt
(MDL) and the practical quantitation limit (PQL). The PQL is specified by SW-846 and applicabl.
analytical methods and reflects the concentration the laboratory should be able to identify an.:
quantify with some degree of certainty. The PQL represents the actual Reporting Detection Lim:t
(RDL) that will be used to report data for this project. The MDL is the lowest concentration th.-
laboratory can detect to verify the presence of the compound. MDL s are determined at the laborator -
on an annual basis. There is some level of uncertainty associated with concentrations reported below
the PQL, but above the MDL. These concentrations are considered to be estimated and are generall -
qualified with a “J” qualifier. MDLs and ARARSs are presented in Appendix D of the QAPP. MDI
-hat are higher than the potential ARAR are noted in Appendix D of the QAPP.

3.3.2 Analvtical Data Qualitv Objectives (DQOs)

DQOs are qualitative and quantitative statements which specify the quality of the data required 1>
identify the presence or absence of contaminants and support decisions concerning the NFSS. They
are based on the end uses of the data to be collected. As such, different data uses may requi:2
different levels of data quality. The USEPA has defined two analytical levels which address variot s
data uses and the QA/QC effort and methods required to achieve the desired level of quality. The:e
levels include:

. Screening (DQO Level I): Screening data is described as "data generated by rapid, le s
precise methods of analysis with less rigorous sample preparation. Sample preparation ste; s
may be restricted to simple procedures such as dilution with a solvent, instead of elaborae
extraction/digestion and cleanup. Screening data provides analyte identification a: d
quantification, although the quantification may be relatively imprecise. Atleast 10% of t.e
screening data are confirmed using analytical methods and QA/QC procedures and crite: a
associated with definitive data. Screening data without associated confirmation data are 1 »t
considered to be data of known quality".

Screening data generated during the field sampling activities at the NFSS will include w ¢
of a HNU 101 or OVM 580B PID equipped with a 10.2eV Lamp for organic vapor mer
observations, use of NE Technology Radiation Meter for gamma monitoring, use of a 4-C is
Combustible Gas Meter (TMX-412) for monitoring LEL, hydrogen sulfide, carbn
monoxide, oxygen, and use of a Scout I Hydrolab or YSI water quality meter for monitor: 1g
temperature, conductivity, dissolved oxygen, pH and oxidation/reduction potential. Thisd: ta
may be confirmed, if required, through the collection of the actual field samples.

. Definitive (DQO Level II): Definitive data is described as “gencrated using rigore as

analytical methods, such as approved EPA reference methods.” Data are analyte-speci’ c,
with confirmation of analyte identity and concentration. Methods produce tangible raw d -t
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(e.g., chromatograms, spectra, digital values) in the form of paper printouts or computer

generated electronic files. All data generated at Level 11, and having chain-of-custod:
documentation, is legally defensible. Data may be generated at the site or at an off-sit:
location, as long as the QA/QC requirements are satisfied. For the data to be definitive

either analytical or total measurement error must be determined. Level Il protocols all have
Huilt-in QA/QC including external QA in the form of trip blanks, replicate samples, anc

blind samples. Level Il analytical methods and protocols for this project are identified 11
Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Editio:
and subsequent updates, including Update 111, or other methods designated by U.S. Armi
Corps of Engineers. Level II data is used for site characterization, confirmation of Level |
field data, risk assessments, establishing cleanup objectives, and environmental monitorin::
to demonstrate attainment of cleanup objectives or compliance with applicable standards

Level I data must provide sufficient documentation to allow qualificd personnel to review
evaluate, and validate data quality in accordance with acknowledged standards and protoco!-.
Data used for risk assessment must use definitive data.

All soil, sediment and water samples analyzed in the laboratory for volatile organ::
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinate 1
biphenyls (PCBs), target analyte list (TAL) metals, cation exchange capacity, Total Organic
Carbon, nitroaromatic compounds, radiclogical parameters will be performed in accordanc 2
with Level II definitive data criteria and specifications.

3.3.3 Additional DQOs

The following DQOs concern additional data needs required to achieve the basic DQOs or needc i
to ensure the quality of the data collected:
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Obtain information of sufficient quantity and quality to meet the requirement of a g1¢
inspection as described in the directives entitled “Guidance for Performing Site Inspectior s
Under CERCLA: USEPA Directives 93.151-05, September 1992

Obtain information of sufficient quantity and quality to meet the requirement foruse inari-k

assessrnent as described in the USEPA document, Guidance for Data Usability in Ri k
Assessment, Apri} 1992;

Obtain information of sufficient quantity and quality to meet the requirements 11
development of a Baseline Risk Assessment (BRA) based on USEPA Risk Assessmet
Guidance for Superfund (RAGS), 1989 and subsequent guidance documents;

Obtain information of sufficient quantity and quality to identify sources of contaminati.n

and migration pathways to adequately characterize potential contamnation at areas includ:d
in this investigation; and

Install temporary well points, monitoring wells, and use the existing monitoring well netwe 'k
to collect groundwater samples and collect soil, sediment and surface water samplesto obti. n

Lat
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information of sufficient quantity and quality to determine if contaminants are migrating oft -
site or migrating on-site from off-site sources.

€ \WINDOWSDesktop\Frl_fsp.wpd 3-7 Maxim Technologies, 1c.



SECTION 4

4.0 FIELD ACTIVITIES

As presented in Section 1.4.1, this FSP proposes to use a two-phased approach for the remedia
investigation at the NFSS. During Phase 1, 69 soil borings will be completed, 39 sediment anc
surface water locations will be samypled, and 37 of the approximately 90 existing site monitoring
wells will be sampled. Surface soil, subsurface soil, groundwater, sediment and surface wate:
samples will be collected/analyzed during the Phase I investigation. No monitoring wells o
piezometers are scheduled to be installed during Phase I. These activities will be related to the Area-
of Investigation described in Section 4.1.

Tables4.3-1,4.4-1, and 4.5-1 summarize the laboratory parameters for which each sampled mediun.
will be analyzed. General Engineering Laboratories of Charleston, South Carolina will serve as the:
contract laboratory. Argonne Naticnal Laboratory in Argonne, Illinois will serve as the qualit~
assurance (QA) laboratory.

If chemical impact, above ARARs and/or the background levels as specified by the NYSDEC., .:
determined to be present in any of the sampled media, further investigation/sampling activities b2
performed to determine the vertical and horizontal extent of contamination. This delineation wi. |
be proposed for Phase II. If radiological impact, above the background levels as defined by the
NYSDEC, is determined to be present in any of the sampled media, further evaluation of the nce
for a gernma radiation walkover survey utilizing global positioning system (GPS) be conducted 15
identify the surface and near-surface lateral extent of contamination is recommended. If addition:1
investigation activities are warranted, an addendum to this FSP will be prepared and the work w: |
be performed in Phase II of the RI.

4.1 Areas of Investigation

The following eight sections detail each of the Areas of Investigation that will be examined durir g
the implementation of this field sampling plan. These areas were selected based on areview of si'e
history, aerial photo interpretation, plant diagrams and as-built drawings, chemical proce s
evaluations, raw material usage, and waste disposal records. These areas wecre further investigat: d
during a detailed site walkover survey performed during July 13-16, 1999 Features found dwit g

the walkover survey are shown in Figure 4.1-1. Biased Phase I sampling locations were identifi- d
during this survey.

4.1.1 Interim Waste Containment Structure

The IWCS contains the radioactive residues, radioactive wastes from prior decontamination a:.d
remediation efforts of both the NFSS and vicinity properties, building rubble, drummed radioact ¢
tar-like waste, foundations from Buildings 411, 412, 413, and 414, and other road constructi n
debris. Most of the material in the IWCS was classified by its radiological characteristics, but 1
by its chemical characteristics. The cap covering the IWCS was initially completed in 1986. Sivty
drums of radioactive and other materials were placed atop the original cap «f the IWCS and in 19¢ 1,
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anew cap was constructed over the drums and previous cap. A network of groundwater monitoring
wells, completed in the upper and lower water-bearing zones, surrounds the IWCS. The Scope o!
Work excludes intrusive sampling/analyses within the boundaries of the TWCS.

The area surrounding the IWCS is currently enclosed with a fence. USACE contractors keep all the
grass covering and surrounding the IWCS mowed and watered. Buildings 411,412,413, and 41<
{the water treatment plant) are no longer present and have been incorporated into the IWCS.

No intrusive investigations are authorized in the Scope of Work for this area. However.
groundwater samples will be collected from existing wells located in the upper and lower
water-bearing zones and the bedrock aquifer surrounding the IWCS. The purpose fc:
collection of the samples from these locations is to determine the presence/absence of contaminatior
due to the radioactive residue, radioactive waste, and other material stored in the TWCS.

4.1.2 Building 401 Area

Building 401 was initially a coal-fired boiler house used to supply steam to the TNT productic
facility located to the north of the NFSS. Subsequent renovations of the building in 1953 converte 1
the building into a boron-10 isotope separation plant. The building wasused for the boron separatio:
process from 1953 to 1958 and 1964 to 1971. Building 401 has or has had several supportin s
buildings adjacent to it, where potentially hazardous materials (i.e., waste oil, solvents, or paint:)
were stored. Several underground storage tanks are depicted on the facility plans near Building 40 .
Radioactive residues were also stored in the building and in outdoor areas adjacent to this building .

Building 401 is present at the site. The fenced area surrounding the building is currently maintainc 1
by mowing the grass. Several containers of radicactive waste and roped-off areas containirz
radioactively contaminated soil were noted directly adjacent to Building 401 during the site vis:.
No support buildings are present. Several concrete slabs, debris piles, potential underground storag 2
tank fill pipes, and a concrete block wall were also noted inside the fence line around Building 40 .
The underground storage tank fill pipes have been filled with concrete. Outside the fence, areas ">
the north and east of Building 401 were overgrown with scrub brush and trees. Building 401 s
slated to be decontaminated and demolished in the near future. Building 403 (the fire house) ar 1
Building 429 (the garage/office) still remain to the west of Building 401. Building 403 is also slat d
to be decontaminated and demolished in the near future.

Surface soil, subsurface soil, and groundwater samples will be collected in the Building 4(11
Area. The purpose for collection of the samples from these locations is to determine t e
presence/absence of contamination due to the former radioactive residue storage, former was e
oil/solvent storage area, former/existing diese] and fuel oil underground storage tanks (USTs), form ot
sludge beds, former paint shop, former railroad beds, potential outside coal storage, possit e
contamination from offsite sources, and known samples in the area containing TCE, | -
dichlorosthene, and elevated levels of radioactivity.
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1.1.3 Former Shop Area

{he central portion of the NFSS was known as the shop area. This area contained a parking garage,
m equipment maintenance garage and repair shop, material shed, general storehouse, combined
shops, millwright shop, and riggers shop. A fuel oil pipeline and storage tank are depicted on the
acility drawings. Radioactive residues were stored in several of the former buildings in this area.
Corrodecd uranium billets were cut into smaller sections in the riggers shop. Other potentially
razardous materials may have been used in the shops (i.e., solvents and/or thinners).

Ihe former shop area is presently overgrown with scrub brush and trees. Slabs, building
foundations, and small tank cradles were identified during the watkover survey. The partially buried
pipeline was observed and the location of a potential underground storage tank was noted.

Surface soil, subsurface soil, and groundwater samples will be collected in the former shop
area. Samples from these locations will be selected to determine the presence/absence of
contamination due to the former radioactive residue storage, former/existing diesel and fuel o1
underground storage tanks and pipelines, former railroad beds, and former shop operations.

4.1.4 Former Acidification Area

The northern central portion of the NFSS was initially used as the acidification and acid storage
iocation for the TNT production plant. Several aboveground tanks storing various acids (nitric anc
sulfuric) and other potentially hazardous materials are depicted on the historical facility drawing:
of this area. Tank cradles and concrete slabs are still at the site. Possible fuel oil storage and TN’
mixed acid storage may have occurred in this area. Temporary storage locations and constructe::
vaults for storage of pure uranium, thorium, and radium billets, ingots, bars, and rods reportedi:
existed in the former acidification area.

Most of the former acidification area is presently overgrown with scrub brush and trees. No forme -
buildings are present. Slabs, tank cradles, debris piles, and building foundations were identifie- |
during the site visit.

Surface soil, subsurface soil, and groundwater samples will be collected in the former
acidification area in the north central portion of the NFSS. The purpose for collection of th:
samples from these locations is to determine the presence/absence of contamination due to th:
former uranium storage, former radium storage, former thorium storage, former fuel oil storag
tanks, former process sewers, former scrap and waste dump, former sulfuric acid storage, form:
mixed acid storage, former nitric acid storage, and the former ammonia manufacturing plant.

%%

—

4.1.5 Baker Smith Area

The Baker Smith area, in the northwestern corner of the NFSS, consisted of a storehouse, pipe she,
welding shop, and machine shop where potentially hazardous materials may have been used. Lar. ¢
loading and unloading platforms are depicted on the facility drawings directly north of this ar a
which could have been an unloading platform for radioactive residue. Radioactive residue w
stored in these buildings prior to their demolition.

o
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Portions of the Baker Smith area are presently overgrown with scrub brush und trees. Some oper.
ereas were noted during the site visit around the former shop locations. Ne former buildings are
present. $labs and building foundations were identified during the site visit

Surface soil, subsurface soil, and groundwater samples will be collected in the Baker Smith
area. Samples from these locations will be collected to determine the presence/absence o:
contamination due to the former radioactive residue storage, former machine shop, former welding
shop, and former pipe shop.

4,1.6 Former Radioactive Residue Storage Areas

Radioactive residues were previously stored in and/or around Buildings 401. and former Building:
420,421,422,430, 431,432,433, 434,443,444, 445, and 722-1. Thislisting does not include thost
buildings that were associated with the former water treatment plant or are currently contained withir,
the boundaries of the TWCS.

With the exception of Building 401, none of the other listed buildings remain at the site. The are:
near former Building 434 (the process cooling water tower) is currently open with a stand of tree:
ringing its perimeter. Slabs and building foundations are present at many of the former radioactiv:
material storage building locations.

Surface soil, subsurface soil, and groundwater samples will be collected in the former residuc
storage areas which are not associated with the other sampling locations located in this plan

Samples from these locations will be collected to determine the presence/absence of contaminatio:

due to the former radioactive residue storage, absence of radioactive remedial verification data anc
former undocumented AEC/USDOE activities at the site.

4.1.7 Omnsite Ditches

Two major north-south trending ditches, the Central Ditch and the West Ditch, traverse the NFSS.
The Central Ditch is located near the center of the NFSS and flows from south to north. It collects
water from the property to the south and east. The West Ditch enters the NFSS property near th
Beker Smith area and also collects water from the properties to the south and west. The South 1
Ditch and South 31 Ditch are two major east-west trending ditches that have their confluence win
the north-south trending Central Ditch. These ditches potentially receive run-on from the Modern
Landfill, Inc. which is directly east of the site. Aerial photos from 1987 also depict two east-we -t
ditches south of “N” street and north of “O” street that have had standing water at certain times « f
the year. Several smaller ditches are located around the site and can potentially be impacted tv
runoff rom other Areas of Investigation.

Most ditches have cattails and other wetland type foliage growing in them. Most of the ditches we: e
dry with the exception of the Central Ditch, West Ditch, South 16 Ditch, and South 31 Ditch, ar. i
localized spots of the other ditches.

Central Ditch:  Sediment and surface water samples will be collected to determine
presence/absence of contamination due to potential runoff from the mixed acid storage area -,
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~ossible contamination from offsite sources, concentrations of constituents :n sediments (known
samples {from the ditch contain levels of magnesium and thallium above background) as the ditch
znters the site and leaves the site, if leachate is seeping from/to the IWCS, discharge of impactec
groundwater from the upper water-bearing zone and impacted sediments transported from other site
ditches that empty into the Central Ditch,

West Ditch: Sediment and surface water samples collected from these locations will determine the
presence/absence of contamination due to possible runoff from the Baker Smith area, possible
contamination from offsite sources, concentrations of constituents in sediments as the ditch enters
the site and leaves the site, if leachate is seeping from/to the IWCS, discharge of impactec
groundwater from the upper water-bearing zone and impacted sediments transported from other sitc
ditches that empty into the West Ditch.

South 31 Ditch: Sediment and surface water samples will be collected to determine the
presence/absence of contamination due to possible runoff from the Building 401 area, possiblc
contamination from offsite sources, and concentrations of constituents in sediments (samples fron
the ditch were reported to contain levels of copper, magnesium and zinc above background).

of contamination due to possible runoff from the Building 401 area, possible contamination due t
runoff from the former shop area, and possible contamination from offsite sources.

“N” Street Ditches:  Sediment and surface water samples collected will determine th
presence/absence of contamination due to possible runoff from the former radioactive residue storag.
area, runoff from the former acidification area, and possible contamination from offsite sources.

“Q” Street Ditches: Sediment and surface water samples will be collected to determine th:
presence/absence of contamination due to possible runoff from the former rad:oactive residue storag
area, runoff from the former acidification area, and possible contamination from offsite sources.

MacArthur Street West Ditch: Sediment and surface water samples collected from these location s
will determine the presence/absence of contamination due to possible offsite sources an !
concentrations of constituents in sediments (samples from the ditch were reported to contain PCE 5
and levels of thallium and zinc above background).

Other Ditches and Depressions: Sediment and surface water samples will be collected from eac 1
of the following locations: from the large depressed area located north of the location of former
Building 434, from the CWM Ditch, from the Modern Ditch, from the Building 401 Ditch, from -
West Patrol Road Ditch, and from the Castle Garden Road West Ditch  One sample will ©
collected from each of the three small ditches (north, central, and south) located west of the IWC*.
Sediment samples will be collected from these locations to determine the presence/absence
centamination due to possible offsite sources, possible contamination due 0 former waste oil a1

solvent storage, former radioactive material storage areas, current radioactive material storage arez 5,
and shop ereas.

(SN ¢°]
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1.1.8 Previously Uninvestigated Areas

Subsurface conditions at several areas of the site, not described in the Section 4.1.1 to 4.1.7, have
10t been radiologically or chemically characterized. Several groundwater wells were installed in
1981, but no radiclogical or chemical samples have been collected. Potential contamination due to
andocumented past site practices/activities may be present in these areas.

I general, the previously uninvestigated areas not included in the previous sections are not
associated with facility buildings or process equipment. These areas are located across the site and
most are open grass. However, in the northern areas and the southeastern corner of the site, these
areas are covered with scrub brush and trees.

Surface soil, subsurface soil, and groundwater samples will be collected in the previously
uninvestigated areas. The purpose for collection of samples from these locations is to determine the
presence/absence of contamination due to potential run-on from offsite properties and forme:
undocumented AEC/USDOE activities at the site.

Nine of theses twelve sampling locations (803, 804, 805, 806, 807, 808, 809, 810, and 812) werc
randomly selected to provide spacial distribution.

4,2 General Field Procedures

All sampling, custody, transportation and analytical procedures will be consistent with guideline-
published inUSEPA’s “Test Methods for Evaluating Solid Wastes (SW-846). Third Edition, Updatc
[, July 1992” and USACE’s “Engineering and Design, Chemical Data Quality Mapagement fo-
Hazardous, Toxic, and Radioactive Waste Remedial Activities” April 30, 1998, (ER 1110-1-263"

Collection, preservation, and storage requirements are summarized for each analytical parameter 1.
Table 4. 2-1 of this FSP and in Section 5.0 of the Quality Assurance Project Plan (QAPP)

Duplicate [quality control (QC)] samples will be analyzed at the rate of onc per every 10 or fewc:
samples collected. The duplicate samples will be numbered such that they are indistinguishab!:
(“blind™) from other samples and will be submitted to GEL for analysis. Split (QA) samples wi |
be analyzed at the rate of one per every 20 or fewer samples collected. Matrix spike/matrix spik :
duplicaze (MS/MSD) samples, with the exception of samples for cation exchange capacity and tot.
organic carbon analysis, will be analyzed by the Argonne National and GEL Laboratories at the a2
of one per batch of 20 or fewer samples analyzed. Only the primary analytes (i.e., VOC, SVOC |
Metals, Pesticides/PCBs, and radiological parameters) will undergo QA laboratory testing. The
cation exchange capacity and total organic carbon samples will undergo internal laboratory QA
procedures. The pre-designated QA/QC and MS/MSD samples are also identified in Tables 4.3~ ,
4.4-1,and 4.5-1. These samples will be collected in the quantities specified. The locations where

these samples will be collected are subject to change, if determined to be necessary by the Sive
Manager.

The analytical groups specified for each sample are presented in Tables .3-1, 4.4-1, and 4.5- .
These Tables will serve as checklists in the field, and will be used by the Site Manager to ensure « 1
samples scheduled for collection are completed, to the extent practical.
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Field instrumentation used will be inspected on a daily basis and calibrated according to the
tnstrument manufacturer’s specifications. A description of the field screening instrumentation anc
the frequency of calibration is summarized in Table 4.2-2.

4.3 Soil Boring Procedures

During the TPP workshop held in Amherst, New York on June 8-9, 1999, Maxim and the USACHI.
agreed that one surface so1l, a minimum of one subsurface soil, and one groundwater sample woul. i
be collected from each proposed boring location. Proposed boring locations are based upon: results
of previous NFSS investigations; locations of former buildings/ slabs; knowledge of former sit:
activities/processes; facility maps; topography; and, findings during the site reconnaissance. Borir
in or disturbing areas designated as local, state, or federal wetlands will be avoided.

Boring numbers, sample identification numbers, sample depths, and parameters to be analyzed fror 1
“he eight areas identified in Section 4.1 are described in Table 4.3-1. Boring locations are depicte i
on Figure 4.3-1.

Borehole logging will comply with "Borehole Logging” established in USACE EM 1110-1-400 ),
November 1, 1998. Drilling activities will be directed by a Maxim Geclogist or Geotechnic ..l
Engineer. Details of drilling activities will be recorded on Maxim Field Boring Log Forms .s
depicted in Exhibit 4-1. All soil samples will be visually classified using the Unified Sc'l
Classification Systern (ASTM D-2488). Information provided in the logs shall include, butnott e
limited to, the following:

Depth of each change of stratum;
. Thickness of each stratum, including thin lenses and layers.
Depth interval from which each sample was taken;
Depth at which groundwater is encountered;
. Type of drilling equipment;
. Type and size of samplers used;
Borehole diameter;

. Any sealing off of water-bearing strata;

. Date(s) borehole was drilled;

. Evidence of contamination, i.e., odors, PID measurements, staining, etc.;
. Reason for borehole termination; and

. The manufacturer and quantities of all materials used in the borehole.

‘Where possible, disposable field sampling equipment will be used. However, where this type >f
equipment 1s unusable, all sampling equipment will be decontaminated prior to collection of samp:cs
as described in Section 4.0 of Maxim’s General Sampling Procedures Manual (Appendix E of 11e
QAPP). The drill rig, drill tools, samplers, and associated equipment will be steam cleaned prior to
commencement of drilling at each boring location. Sampling equipment will be thoroughly wash.zd
with Liquinox or Alconox and tap water, rinsed with tap water, and rinsed with deionized (DI) wa-er
between sample intervals. All water generated from decontamination activities will be managd
according to Section 7 of the FSP. Decontamination equipment includes plastic sheeting, buckcts,
brushes, DI and tap water sprayers, Liquinox or Alconox, tap water, and 1) water.
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All unique sampling locations will be staked and coordinates established through survey.

4.3.1 Swface Soil Sampling Procedures

A 10mby 10m (32.8 ft by 32.8 ft) area, surrounding the proposed boring locations, will be gamme
scanned prior to sample collection. The surface location exhibiting the highest readings will be
sampled for the radioactive components. If no site feature (i.e., probable location of a UST, process
lines, or etc.) exists in close proximity to the collected radiological sample location, the boring
location will be moved to the point of radiological sample collection. Ctherwise, the surface
radiological collection location and the boring may be uncoupled.

Surface soil samples will be collected from land surface to approximately 15 em (six in) below
ground surface (bgs) with a stainless steel shovel, stainless steel bucket auger, or stainless stee
spoon. Vegetation matter, rock, and other debris will be removed from the sample. This dept!
1aterval for surface soil collection was agreed to by the NYSDEC. Sufficient sample volume wi
be collected at each location to provide for the analysis of laboratory-designated MS/MSD samples
Field duplicate and split samples will be collected as replicates of the prime sample.

Collecticn of surface soil samples for VOC analysis will occur first and will be conducted by SW
846 Method 5035. This method will be utilized to minimize the volatilization and biodegradatio:
of the volatile organic compounds. Various techniques can be used to accomplish Method 503:
sample collection, depending upon the cohesiveness of the soils (e.g., clay versus gravel) and tk
anticipated VOC concentration (low versus high) of the sample collected. A thorough descriptio:.
of the techniques to be used is presented in Appendix B.

The remaining sample material will be placed in a stainless steel bowl and homogenized by mixin.;
the material with a stainless steel spoon. For boring locations at which QA/QC or MS/MSD sample »
are designated, the prime sample will be mixed and divided into three relatively equal fractions. Fe -
boring locations at which only QC samples are designated, the prime sample will be mixed an |
divided into two relatively equal fractions. All samples will be placed in properly-labeled containers
and put in iced coolers for overnight shipment. Excess soil will be placed in a properly labeled 57 -
zatlon dram and stored in the designated IDW storage area as described in Section 7.0. The actu. |
soring from which the QA/QC and MS/MSD samples are designated to be collected from wi |
change if sufficient sample volume cannot be recovered.

4.3.1.1 Surface Soil Field Measurement Procedures

Organic vapor and radiclogical concentrations in and immediately around each surface samp 2
location will be monitored with a photolonization detector (PID) and radiological survey meter -,
respectively. Organic vapor concentrations and radiological activity will be measured at the lar 4
surface prior to sample collection, near the surface soil sample upon collection, and at the botto: 1
of the sample hole after sample collection. The resulting readings will be recorded on a Maxim Fic d
Boring Log Form for each sample location.
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4.3.2 Subsurface Soil Sampling Procedures

Subsurface soil samples will be continuously collected from approximately 15 cm (six in) bgs
termination depth with a hollow-stem auger drill rig. Maxim’s drilling services will complete a:
drilling activities using truck-mounted or all-terrain vehicle (ATV) drill rigs. Drilling procedure
will be conducted in accordance with USACE EM 1110-1-4000, November 1, 1998.

Each boring location will be inspected and approved as safe prior to conunencement of drillin,
activities by the Maxim Site Manager and SSHO. New York’s Underground Facility Protectic.
Organization (UFPO) underground utility locate service has been contacted at least seven days pric
to commencing drilling activities. A site meeting with the utility locating services of concern ha s
heen accomplished to identify proposed boring locations and adjust the boring locations. In additio: ,
each boring location will be screened for underground utilities with a magnetometer prior to drilling .
Drilling will be performed using 8.3, 10.8, or 15.9 cm inner diameter (ID) (3 25,4.25,0r 6.25 in 11)
hollow stern augers.

Following borehole termination, a five em (two in) diameter polyvinyl chloride (PVC) pipe with 1)
bottom cap or plug will be placed through the augers to the bottom of the boring. The PVC pipe w1 |
consist of a five or 10 foot section of threaded 0.010 machine-slotted screen placed at the borin
pottom. The remainder of the pipe will be completed with threaded sections of riser. The top of th=
PVC pipe will be covered and the augers will be removed from the ground. A downhole gamm.a
scan, as described in Section 4.3.2.3, will be performed and a groundwater sample, as described :n
Section 4.4.1, will be collected. Each borehole will then be sealed with a bentonite-Portland cemer t
grout to ground surface, via the tremmie method, through the slotted PVC pipe as it is gradualiy
removed from the borehole. The bentonite-Portland cement grout will consist of approximately thrce
percent by weight of bentonite powder and five to six gallons of water per 94 pound sack of Portlar.d
cement.

4.3.2.1 Subsurface Soil Sampling Procedures for Chemical and Radiological Analyses

Subsurface soil samples for radiological and chemical analyses will be collected with 7.6 cm (three
in) outer diameter (OD)/ 6.4 cm (2.5 in) ID/ 1.5 meter (m) [five foot (ft)] stainless steel continuo s
samplers placed at the base of the lead auger. The continuous sampler will be retrieved from t ¢
augers at each five-foot interval and soils will be classified by the Maxim Engineer/Geologist. [f
difficulties are encountered while using the continuous samplers (e.g., poor sample recovery n
coarse-grained soils), 5.1 cm (two in) OD /3.8 cmm (1.5 in) ID / 0.6 m (two ft) stanless steel sp it
spoons will be employed. The split spoons will be driven with a mechanical hammer and 1.e
number of blows per 15 cm (0.5 ft) of advancement will be recorded on the soil boring log. Drilling
fluid acditives {bentonite, foams, gels, barite, etc.) will not be used. If dnlling difficulties «re
encountered (e.g., sand/gravel heaving in augers), it may be necessary to add tap water to the bori ig
in order to extract the augers.

Soil samples will be collected from the Brown Clay and Brown and Gray Clay Unit interface. .1l
so1l samples collected will be temporarily sealed in properly labeled plastic bags and immediat. ly
placed in aniced cooler. Soil samples to be submitted for laboratory analysis will be removed fro m
the plastic bags and placed in properly labeled containers. A soil sample ccllected from near the * p
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of the saturated zone (if encountered) in each borehole will be submitted for laboratory analysis. 1:
field observations (i.e., monitoring instruments, odors, staining, etc.) indicate that other sampled
irtervals within a boring may be impacted by radiological or chemical contaminants, a sample will
be collected and submitted for laboratory analysis at the discretion of the Maxim Engineer/Geologist
with concurrence of the USACE site representative. Each borehole will be terminated after
penetrating the upper few inches of the underlying Gray Clay Unit. This unit typically occurs at =
depth of three to six m (10 to 20 ft) bgs, depending upon its location at the NFSS. If no saturated
zone is encountered, a sample will be collected from the base of the Brown Clay Unit. Samples
collected for radiological parameters will be taken from a maximum interval of 15 ¢cm (six in) i
order to minimize dilution of any contaminated material.

Sample containerization, packaging, and shipment will be conducted as described in Section 6.

4.3.2.2 Subsurface Soil Sampling Procedures for Geotechnical Analyses

Approximately 69 subsurface samples will be collected and submitted to Maxim’s St. Louis
zeotechnical laboratory for physical testing in order to verify the Maxim Engineer’s/Geologist’s fielc
classifications. Maxim’s laboratory is licensed by the Nuclear Regulatory Commission (INRC) «
accept low-level radioactive samples. Spatial distribution of these samples will be adequate
abtain a better understanding of the subsurface geology of the NFSS Brown ('lay Unit and the uppe:
rart of the Gray Clay Unit,

The following ASTM procedures will be performed:

. Grain size distribution by sieve analysis (ASTM D-422);
v Atterberg limits (ASTM D-4318);

. Moisture content (ASTM D-2216); and

v Bulk density (ASTM D-2937)

Samples will be collected from each distinct strata present in a maximum of five boreholes anc
analyzed for grain-size distribution, Atterberg limits, and moisture content. The remainder of th:
semples to be collected for these three tests will be spatially distributed at the discretion of th.
Maxim Engineer/Geologist with concurrence from the USACE site representative. Samples will b
collected in properly labeled plastic bottles.

One undisturbed representative sample per distinct subsurface strata present at the NFSS will b
collected in thin-walled Shelby tubes (ASTM D-1587) and submitted for bulk density testing. It s

anticipated that no more than five samples will be analyzed for bulk density.

it is anticipated that geotechnical samples will be collected from both impacted and non-impacte 1
soils.

4,3.2.3 Subsurface Soil Field Measurement Procedures

Field screening of oxygen, carbon monoxide, hydrogen sulfide, radiological, and organic vap r
concentrations and lower explosive limits will be performed to monitor potentially hazardc.s
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conditions during drilling activities. Small portions of each soil sample will be placed in a separaic
sealable plastic bag and field screened for organic vapors with a PID and radiological impact with
radiological survey meters.

Samples for VOC analysis will be collected from each potentially contaminated zone and wil’
promptly be placed in sample containers. Representative samples for laboratory analysis will be
specified by the on-site geologist.

Downhole radiological logging will be performed in each soil boring. This survey will be performec
10 determine the vertical distribution of radiological contaminants and identify subsurface soi

samples to be submitted for radiological laboratory analysis. Logging will be performed using a onx
cm by one cm (3/8 in by 3/8 in) sodium iodide (Nal) gamma detector with a portable single channe

or multi-channel analyzer. The detector will be equipped with a collimeter to ensure that the photon:
detected originate from the nearest boring wall.

Testing will be performed through the PVC casing which will be placed along one side of the boring
The Nal detector is attached to a cable and initially lowered to the bottom of the casing. The
instrument is then withdrawn to the surface and measurements are recorded at 15 cm (6 i
increments. The scaler to be used is a Ludlum Measurements Inc. Model 2200 or 2350 which ca
be operated in either the scaler or count rate mode. The analyzer will be set up with an energ:
threshold of approximately 100keV and an open energy window. The detector is calibrated semi
annually with a cesium-137 source to verify the relationship between counts per minute (cpm) an.i
the exposure rate (about 30 cpm/micro-Roentgen/hour).

4.4 Groundwater Sampling Procedures

Duaring the TPP workshop, Maxim and the USACE agreed that groundwater samples will b
collected from temporary wells placed in the first water-bearing zone (Brown Clay Unit) at eac
proposed boring location. After the workshop, it was further recommended and approved by th:
USACE that the upper water-bearing zone, lower water-bearing zone (Sand and Gravel Unit) ar: 1
sedrock aquifer (Queenston Formation) would be sampled via the existing monitoring well networ: .
Existing monitoring well sample location numbers, sample identification numbers, and parameter s
to be analyzed are described in Table 4.4-1 and well locations are depicted on Figure 4.4-1, QA/Q¢’
and MS/MSD samples, with the exception of VOCs, will be collected by alternately pumpir:
approxirmately equal aliquots into each sample container. The actual boring from which the QA/Q!
and MS/MSD samples are designated to be collected from will change if sufficient sample volun 2
cannot be recovered.

Uee

[

4.4.1 Groundwater Sampling Procedures for Temporary Wells

Grab groundwater samples will be collected from each temporary well after the downhole gamr: a
logging is completed. No development or purging will be conducted. Watcr level and total bori: ¢
depths will be measured from ground surface prior to sample collection. 1f sufficient volume s
available, a portable water quality meter will be used to monitor pH, conductivity, temperature, 1>0),
ORP, and turbidity of the groundwater immediately preceding sampling. These measurements w 11
be collected in situ with a YST 600XL water quality meter.
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'he VOC samples will be collected first with a disposable Teflon® bailer or micro-bailer to
ninimize the loss of volatile organics. The remainder of the samples will be collected with one or
niore low-flow peristaltic pumps connected to lengths of dedicated disposable silicon tubing. The
;ample rate, to the extent possible, will be adjusted to match the well recharge rate. It may be
1ecessary to sample the wells with a bailer if water levels are below approximately 25 feet bgs
‘maximum depth of water extraction for a ground surface pump). But this situation is not anticipated
‘or the upper (first) water-bearing zone at the NFSS. Based on information provided by the
NYSDEC, recharge rates may be relatively slow and it may take up to 48 hours to accumulate
sufficient volume of water for all proposed laboratory analyses. Groundwater sampling will cease
.1 each borehole after the boring has been open for a period of 48 hours regardless of the volume
ollected. If sufficient volume of groundwater cannot be collected the USACE Project Chemist will
be contacted and will define a hierarchy of sample collection at that time.

The hierarchy of analytes to be collected in wells that produce significant volumes of water is as
follows: VOC, semi-volatile organics (SVOCs), nitroaromatics, pesticides/PCBs, and norganic
compournls (metals, radiological parameters). Samples collected for analysis of dissolved metals
will be filtered using a Masterflex peristaltic pump and dedicated disposable 0.45 micron filter prior
to sample preservation. Groundwater samples will be placed into the appropriate containers and
samples will be immediately placed in an iced cooler for overnight shipmen:.

4.4.2 Groundwater Sampling Procedures for Existing Monitoring Wells

Groundwater samples be collected from 37 existing monitoring wells, including four wells
completed in the upper water-bearing zone, 28 wells completed in the lower water-bearing zone, and
{ive wells completed in the bedrock aquifer. Prior to collecting groundwater samples, each well wili
be developed and purged in accordance with the USACE’s “Requirements for the Preparation o
Sampling and Analysis Plans”, EM 200-1-3, September 1, 1994, and “Monitor Well Design
Installation, and Documentation at Hazardous and/or Toxic Waste Sites”, EM 1110-1-4000
November 1, 1998.

Development and sampling procedures will be determined in the field and will be attached to thi:
plan as an addendum.

Maxim plans to open all wells on the site and measure groundwater elevations to get a complet
groundwater picture. If current pumps are installed in the wells, as designated on Figure 4.4-1, thes:
pumps will be removed and be placed as solid investigation derived waste.

The water level and the total depth of each well will be measured from the top of the well casing anc
recorded. Each well will be developed by removing a minimum of three times the standing volum
of water present in the well casing and annulus. A portable water quality meter will be used t..
measure in-situ parameters of turbidity, pH, conductivity, temperature, DO, and ORP of the we !
water initially, after removing each well volume, and after development has been completed.

Development will cease when either: (1) the turbidity is less than or equal to 20 Nephelometr.

Turbidity Units (NTU); (2) there is less than 0.1 feet of sediment in the weli; (3) temperature, pl
and conductivity stabilize to within +0.5 °C, 0.2 pH units, and less than 10% variation 11
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.oaductivity for three successive well volumes; or, (4) five times the standing volume of water
rresent in the well casing and annulus has been removed. The length of time developed, volume of
vater removed, odor, color, turbidity, and PID readings will be recorded on Maxim’s Well
Jevelopment Log (Exhibit 4-2). After development is completed, approximately one liter of water
Tom each well will be collected in a clear glass jar, and will be labeled and photographed.

Zxisting monitoring wells will be sampled a minimum of two weeks after development is completed.
>rior to collection of samples each well will be purged. The water level and total depth of the well
w1l be measured and recorded and each well will be purged of a minimum of three and a maximum
>f five standing volumes of water present in the well casing and annulus. Water quality parameters
of pH, temperature, conductivity, ORP, and DO will be measured in-situ prior to purging, afier
purging each well volume and when purging is complete. These measurements will be collected in
situ with . YSI 600XL water quality meter while simultaneously purging the wells.

Groundwater elevations will be measured and recorded after each well volume 1s removed and after
purging is complete. Purging will cease when either: (1) the turbidity is less than or equal to 20
NTU; (2) temperature, pH, and conductivity stabilize to within £0.5 °C, £0.2 pH units, and less than
10% variation in conductivity for three successive well volumes; or, (3) five times the standing
volume of water present in the well casing and annulus has been removed. The length of time
purged, volume of water removed, odors, color, turbidity, and PID readings will also be noted on «
Maxim Well Monitoring Data Log (Exhibit 4-3). All purge water will be placed in a 5,800 lites
{1,500 gallon) storage tank or other appropriate container, labeled, and managed according to thc
procedures described in Section 7.

If a well becomes dry before purging is complete, well purging will cease and the well will bx
sampled after sufficient recharge permits ample volume for sample collection.

Groundwater sampling will cease in each well after a period of 48 hours or longer, regardless of th:
volume collected. If sufficient volume of groundwater cannot be collected the USACE Projec
Chemist will be contacted for a hierarchy of samples to be collected.

The hierarchy of analytes to be collected it sufficient water is present is as follows: VOC, sem: -
volatile organics (SVOCs), nitroaromatics, pesticides/PCBs, and inorganic compounds (metal:.
radiological parameters). Samples collected for analysis of dissclved metais will be filtered usir.z
a dedicated disposable 0.45 micron filter prior to sample preservation. Groundwater samples wi
be placed into the appropriate containers and samples will be immediately placed in an iced coolcr
for overnight shipment.

[norder to determine groundwater flow direction of the three water-bearing zones at the NFSS, ster 2
water level measurements of all existing monitoring wells will be collected within a 24-hour perio. .
Measurements will be collected at least 72 hours after well development, purging, or sampling h.:s
been completed.
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4.5 Sediment and Surface Water Sampling

During the TPP workshop, Maxim and the USACE agreed that sediment and surface water samples
should be collected from site ditches and other topographically low-lying areas which may transmu:
surface water at the NFSS. Proposed sample locations are based upon: results of previous NFSS
investigations; locations of former buildings/slabs; knowledge of former site activities/processes
facility maps; topography; and, findings during the site reconnaissance,

Sample location numbers, sample identification numbers, and pararﬁeters to be analyzed from the
eight areas identified in Section 4.1 are described in Table 4.5-1. Sample locations are depicted or
Figure 4.5-1. |

A walkover gamma survey, consisting of approximately 15.2 linear m (50 linear feet) along thx
upstrearn and downstream sides of the proposed sampling location and 3 m (10 ft) past the top of the
bank, will be conducted prior to sampling. If water is present in the ditch, the survey will be
conducted along the waterline to 3 m (10 ft) past the top of the bank. The radiological sedimer:
sample will be collected within the ditch at the highest reading. If no site feature (i.e., probablk
inflow or outflow of surface water) exists in close proximity to the collected radiological samplc
location, the sediment location will be moved to the point of radiological sample collection

Otherwise, the sediment radiological collection location and the sediment chemical collectio:
location may be uncoupled.

finsufficient water volume occurs, surface water sampling activities will be conducted during/afte-
a significant rainfall event or significant snow melt event. Sampling activities will be directed b
a Maxim Geologist or Geotechnical Engineer. Details of sampling activities will be recorded on
Maxim Field Boring Log Form. All soil samples will be visually classified using the Unified Sc |

Classification System. Information provided in the logs shall include, but not limited to, th.:
following:

. Depth interval from which each sample was taken;

Depth, flow direction, and flow rate of surface water;

Type/size of sampling equipment used;

Date(s) sample was collected;

Evidence of contamination, i.e., odors, PID measurements, gamima measuremer. .,

staining, etc.;

All sarnpling equipment will be decontaminated as described in Section 4.3 of the FSP.

4.5.1 Sediment and Surface Water Sampling Procedures

To mirimize turbidity, all surface water samples will be collected prior 10 the collection of ¢ -
located sediment samples. Ifitisnecessary for field personnel to stand in the surface water to celle ot
samples, that person will stand downstream of the sample location. Surface water samples will * e
collected by submerging a pre-cleaned sample container or dedicated dispos:ble bailer into the wat: r.
If the bailer method is used, the water will be immediately transferred into the sample container. f
the water level is not sufficient for submersion, a Masterflex peristaltic pump and disposat e
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“eflon® tubing will be used to collect the samples. Samples collected for analysis of dissolved
netals will be filtered using a Masterflex peristaltic pump and disposable 0.45 micron filters prior
o sample preservation.

sediment samples will be collected to a maximum depth of 15 cm (6 in) bgs with a stainless steel
hovel, stainless steel Ekman dredge, stainless steel bucket auger, or stainless steel spoon.
vegetation matter, rock, and other debris will be removed from the sample and placed in a properly
narked 55-gallon drum. The sediment will be placed in a stainless steel bowl and free water will
se drained from the sample.

2A/QC and MS/MSD samples will be collected as replicates of the prime sample. The actual boring
rom which the QA/QC and MS/MSD surface water samples are designated to be collected from will
‘hange if sufficient sample volume cannot be recovered. Sample containerization, packaging, and
:hipment ‘will be conducted as described in Section 6.

1.5.2 Sediment and Surface Water Field Measurement Procedures

\ portable water quality meter will be used to measure the pH, ORP, DO, electrical conductivity.
wrbidity, and temperature of the surface water samples.

Organic vapor and radiological concentrations immediately around each sediment sample location
and above the sediment in the bow! will be monitored with a PID and radiological survey meters.
espectively. The resulting concentrations will be recorded on a Maxim Field Boring Log Form fo:
zach sample location.

1.6 Surveving

Coordinates and elevations will be surveyed at each soil boring, sediment/surface water sampling
location, and existing monitoring well in accordance with USACE EM 1110-1-4000, November 1.
1998. The geologist/geotechnical engineer in charge of each sampling crew is responsible for
staking all sampling locations. These locations will be sketched in the field end measured in relatior
10 permarnent features at the site,

[he surveyor will establish a site benchmark and will survey ail locations with reference to th:
benchmark. Soil boring and sediment/surface water sampling locations will be surveyed at the
ground surface immediately adjacent to the location. Existing monitoring wells will be surveyed a-
the ground surface immediately adjacent to the well and at the top of the well casing.

Horizontal coordinates will be measured to the nearest 1.0 foot and elevations will be measured u
the nearest 0.01 foot. Coordinates will be referenced to either a local coordinate system or Statc
Plane Coordinate System. Elevations will be referenced to the National Geodetic Vertical Datun
of 1929,
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SECTION 5

0 SAMPLE CHAIN-OF-CUSTODY/DOCUMENTATION

he following sections describe the sample chain-of-custody documentation and other site
scumentarion that will be generated during the field activities performed at the NFSS.

.1 Field Log Baok

he field sampling log will enable the Site Manager to reconstruct the sampling events. Information
:corded on other documents, such as core sample logs, air monitoring calibration, or monitoring
»rms, will not be repeated in the log books except in summary form to avoid transcription errors.
ogbooks will be maintained in the possession of the Site Manager and the Site Safety and Health
fficer, or in a secure place during the field work. Following site activities, the logbooks will
ecome a part of the final project file.

‘he following are some suggested generic topics which may be included in the logbook; as
poropriate.

. Name and title of author, date, and time of entry.
. Purpose of sample activity.
. Name and address of field contact.
. Names and responsibilities of field crew members.
. Names and titles of any site visitors.
. Type of waste, suspected waste concentration if known, and sample matrix.
. Sample collection methed.
. Number and volume of sample(s) taken.
. Location, description, and log of photographs (if taken) of the sampling points.
. References for all maps and photographs of the sampling site(s).
. Information concerning sampling changes, scheduling modifications, and change
orders.
. Information concerning drilling decisions, not shown on the drill log.
. Information concerning access agreements.
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Locations of stakes and pinflags which define location of all samples and surves
boundaries.

Details of the sampling location (dimensioned sketches of sampling locations may
be appropriate).

Date and time of sample collection.

Field observations.

Any field measurements made (e.g., pH, specific conductance, temperature
coordinates, or water level depth) and calibration results of field instruments.

Sample identification number(s).

Information from containers, labels of reagents used, de-ionized water used fo:
blanks, etc.

Sampling methodology, including distinction between grab and composite samples
Sample preservation.

Sample distribution and transportation (i.e., name of the laboratory and courier).
Sample documentation such as:

Bottle lot numbers as received from repository
Chain-of-custody records numbers

Decontamination procedures.

Documentation for investigation-derived wastes such as:
Contents and approximate volume of waste
Disposal method

Type and predicted level of contamination

Summary of daily tasks and documentation on any cost or Scope of Work chang: s
required by field conditions.

Signature and date (entered by personnel responsible for observations).
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.2 _Photographs

\ photographic documentation log will be maintained. Information will be entered in the log fo:
:ach pheoto taken. The information will include:

Date/time

Direction of photo

Subject/description

Notes

Photographer name

Sketch of location

Sequertial number of photograph and roll number

th I Lo R

[

Where possible, objects of known size will be included in each photo for scale. Unless otherwise
specified, all photos will be in color and will be mounted on photo documentation log sheets. The
location of each photo will be cross referenced to a view location grid plan.

Subjects to be photographed will include:

1. Each borehole, surface soil, and sediment/surface water sampling location, showing
the location in reference to known landmarks

2. Any evidence of contamination or free product found in samples
3. Photos exhibiting personal protective equipment used
4. IDW storage location after completion of waste generation

th

Any damage to property which may be present before, during, or after on-sit:
activities

6. Equipment used on site

~r

7. Any other noteworthy objects

5.3 Sample Numbering System

A unique sample number will be assigned to each sample which is collected during this study. Tte
sample 1D will incorporate the site where the sample was collected, sample year, sample typ.,

location of the sample and a designator (only for subsurface soil) which indicates the depth at whic
the sample was collected.

The following sample numbering system will be used to identify each sample for chemical ar. d
radiological analysis. The purpose of this numbering system will be to provide a tracking system ..
retrieval of data on each sample. Sample identification numbers will be used on sample labels, fiel 1
sheets, sample tracking matrix forms, chain-of-custody records, and all other applicabe
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documertation used during the sampling activity. A listing of all sample identification numbers wi!
be maintained in the field logbook.

The first 4 Letters are the location code

The second set of Letters is the sample tyvpe

N = N a Falls St it
FSS = Niagara Falls Storage Site SS =surface soil  SB = subsurface soil

SD = sediment SW = surface water
| GW = groundwater
BH or OW = groundwater from existing wells

The first 2 Digits are the vear

| 99 = The year {1999) sample is collected

||
The next Digit is the area of sample location

- S—{NFSS99B407{137-15) | 1-wwes
2 - Building 401 Area
3 - Former Shop Area
4 - Former Acidification Area
5 - Baker Smith Area
6 - Former Residue Storzge
7 - Onsite Ditches
8 - Previously Uninvestigated Areas

These 3 Digits are the sample ID number

Unique sample number

The final Digit(s) is(are) the depth

The next 2 Digits are the boring number

Depth of bottom of sampling interval (only
included for the subsurface soil samples)

07 - the seventh boring

The sample identification number begins with the location code (NFSS =Niagara Falls Storage Site ),
followed by the year, the sample type (SS = surface soil sample, SB = subsurface soil sample, S
= sediment sample, SW = surface water sample, GW = groundwater sample. BH (or OW) = existirg
well groundwater sample), sample location (1 - IWCS, 2 - Building 401 Area, 3 - Former Shop Are s,
4 - Former Acidification Area, 5 - Baker Smith Area, 6 - Former Radioactive Residue Storage, ~ -
Onsite Ditches, and 8 - Previously Uninvestigated Areas), boring or sample number, unique samy e
number, and (for the subsurface soil sampling only) the depth of the bottom of the interval samplc 1.

The above example, NFSS99SB407-137-15, shows the seventh boring in the former acidificatii n
area (unique sample number 137) collected at 15 feet below the ground surface.

Unique sample numbers will be assigned to the blind field duplicates so that these samples will 1 >t
be identified to the laboratory as duplicates. All other information in the sample ID for the blind
filed duplicates will be the same as the original sample. Duplicate sampies corresponding to t1e
original sample will be recorded. Quality assurance samples will have the same samyjle
identification number as the prime sample with “QA” appended as a suffix to the samyle
identification number. Laboratory MS and MSD samples will bear the same number as the pri: 1¢
sample but will be identified with "MS" or MSD" succeeding the sample 1D.

Sample 1D, type, and required analysis are provided in Tables 4.3-1, 4.4-1, and 4.5-1.
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4 Sample Documentation

"he following sections provide information concerning the documentation necessary for labeling.
ecording, entering samples on the chain-of-custody, and receipt of samples

1.4.1 Sample Labels

\ presswe sensitive gummed label will be affixed to each sample container. The following
nformation will be recorded on the label in indelible ink: sample identification number, the sampic
-ollection technique (grab or composite), source of sample, preservative used, the collector(s
iignature, date and time of collection, and analyses required. The label will be covered with clea:
vaterproof tape. Examples of sample identification labels to be used are illustrated in Exhibit 5-1

3.4.2 Sample Field Sheets and/or Log Book

4 listing of all sample identification numbers will be maintained in the field logbook.

3.4.3 Chain-of-Custody Records

An example of a chain-of-custody transfer form is presented in Exhibit 5-2. The sample container-
will be placed in a shipping container (cooler) along with the chain-of-custody record form, pertinen
field records, analysis requests, and the name of the shipper. The USACE tracking number that
used in conjunction with the government QA sample shipment will be written on the QA sample -
chain-of-custody record. A copy of these forms will be retained by the field crew and transferre.i
‘0 the project files upon completion of the sampling. The shipping bill will be maintained in th.
nroject file with the chain-of-custody .

When transferring the custedy of the samples, the custodian will sign and record the date and tir:
on the chain-of-custody record. Custody transfers will account for each individual sample, althoug:i
samples may be transferred as a group. Every person who takes custody wiil fill in the appropriat
section of a chain-of-custody record. The Site Manager will be insure that the chain-of-custody 3
properly documented.

As is discussed in Section 6.2 below, custody seals will be placed on each cooler.

3.5 Documentation Procedures

Stringent sample custody procedures are maintained for all samples received for analysis. Thi2
analytical laboratory’s sample log-in and documentation procedures are described in Section 5.2 < f
the QAFPP.
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SECTION 6

3.0 SAMPLE PACKAGING AND SHIPPING

T'he following sections describe the sample packaging and shipping requirements from samples that
will be gererated during the field activities performed at the NFSS.

3.1 Destinations for Sample Shipment

Samples will be shipped directly to the analytical laboratories by an overnight carrier such as Federal
Express (800-463-3339) or Airborne Express (800-426-2323).

5.1.1 Samples for Chemical and Radiological Analysis

Samples to be analyzed for volatile organics (by USEPA SW846 Methods 5035/8260B); semi-
volatile organics (by USEPA SW846 Methods 3550B/8270C); pesticides and PCBs (by USEPA
SW846 Methods 35508/8081A/8082); TAL metals plus boron and lithium (by USEPA SW846
Methods 3050B/6010B/6020); Mercury (by USEPA SW846 Method 7470A/7471A); Total Organic
Carbon (TOC) (by USEPA SW846 Method 9060); cation exchange capacity (by USEPA SW846
Method 9081); radiological speciation: uranium-235, uranium-238, thortum-230, and radium-226
(by HASL 300/903.1); gross alpha and beta radiation (by Method 900); total uranium (by ASTM
D5174); end nitroaromatics (by USEPA SW846 Method 8330) will be shipped to General
Engineering Laboratories' laboratory at the following address:

General Engineering Laboratories
Attn: Sample Custodian

3040 Savage Road

Charleston, SC 29407

Telephone: (843) 556-8171

Fax: (843) 766-1178

Maxim will notify GEL’s project manager when samples are shipped.
All aqueous samples collected for organic analysis will be shipped on the day of sample collection
All other samples may be stored on site for up to 48 hours before shipment. Any samples stored or

site overnight will be placed in a locked and secured building or trailer.

6.1.2 Geotechnical Samples

Samples for geotechnical testing will be sent to Maxim's St. Louis Laborutory at the following
address:

Maxim Technologies Inc.

Attn: Jim Shetley, Sample Custodian
1908 Innerbelt Business Center Drive
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St. Louis, MO 63114-5700
Telephone: (314) 426-0880
Fax: (314) 426-4212

I'he number and type of geotechnical samples are summarized in Section 4 oi this Field Sampling
Plan.

6.1.3 Quality Assurance (QA) Split Samples

A systems audit for this project will consist of collection and shipment of split samples for each
analytical parameter to Argonne National Laboratory. Unless otherwise instructed, split samples will
be shipped to:

Argonne National Laboratory
Building 205

Room L176

9700 S. Cass Avenue

Attn: Alice Birmingham

Phone: $630-252-4473
630-252-4379
Fax: $30-252-5655

Ms. Birmingham will be notified by telephone at least 48 hours in advance of shipment of split
sarnples. Ms. Birmingham will provide a QA tracking number and this number will be recorded on
the chain-of-custody form which accompanies the shipment of QA samples.

6.2 Sample Packaeing

The following two sections detail the packaging requirements for general environmental and
hazardous samples.

Before samples are shipped, the Field Radiation Safety Officer will estimate the specific activity of
each sample using a Bicron Microrem Meter and an Eberline R02 meter and calculating an activity
If the field tests indicate that the specific activity of a sample may be greater than 2 nCi/g, «
“radioactive” label will be affixed to the sample container and the sample will be shipped as =
radioactive material using the procedures described in the Radiation Protection Plan.

Environmiental samples will be packaged for shipment as follows:

1. Sample container is edequately identified with sample labels. Sample labels ar
placed on samples at this time if required.

2. All bottles, except the volatile organic analysis (VOA) vials, are taped shut witi
electrical tape (or other tape as appropriate).

COWINDOWS Desktop¥rl_fsp wpd 6-2 Navim Technolosies, ™



('S

10.

1.

12.

—
(22

W INDOWS\DesktopiFrl_Sp.wad 6-3

Each sample bottle is wrapped in bubble wrap and then placed into a resealable
plastic bag. For VOA water samples, each vial is wrapped in a paper towel, and the
two vials are placed in one bag. If a trip blank is submitted, it will also be wrapped
and placed in a bag. Asmuch air as possible is squeezed from the bag before sealing.

A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a
shipping container. In preparation for shipping samples, the drain plug is taped shut
from the inside and outside, and a large plastic bag is used as a liner for the cooler.
Approxirnately three inches of styrofoam beads is placed in the bottom of the liner.

The bottles are placed upright in the lined picnic cooler in such a way that they do not
touch and will not touch during shipment.

Additional inert packing material is placed in the cooler to partially cover the sample
bottles (mmore than halfway).

All samples should be shipped to the laboratory in coolers containing natural ice and
will be chilled to approximately 4°C, except for geotechnical sumples, which do not
require shipment with ice. If samples are required to be shipped to the laboratory
with ice, a temperature blank will be prepared at the time samples are packed and
included with the samples in the cooler. The temperature blank will consist of a
small plastic bottle or 40 mL vial filled with tap water. The fact that a temperature
blank is included in the shipment will be recorded on the chain-of-custody form. Ice
in double bags will be placed on top of the sample bottles.

The cooler is then be filled with inert packing material and the liner taped shut.

The original chain-of-custody and one copy is placed inside a plastic bag and the bag
is sealed and taped to the inside of the cooler lid. The air bill number and the name
of the overnight carrier will be recorded on the chain-of-custody. A copy of the
chain-of-custody will be retained by the Site Manager. The laboratory, upon receipt
of the samples, will transmit the original copy of the chain-of-custody to Maxim's
Analytical Services Coordinator.

The cooler is closed and taped shut with strapping tape.

Two signed and dated custody seals are placed on the cooler. one on the front and
one on the side.

The cooler is handed over to the overnight carrier. A standard air bill is necessary

for shipping environmental samples. The shipper should be aware of carrier weight
or other policy limitations.

A label, which is identifies the shipper and the receiver, is affixed to each cooler
identifying the contents as “Environmental Samples”.
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5.3 Sample Shipment

All samples will be shipped by overnight courier delivery service. Aqueous samples collected
organic analysis will be delivered to the analytical laboratory within 24 hours of collection. Other
samples may be stored at the site for up to 48 hours before they are shipped.

A Shipping Container Checklist Summary is presented in Exhibit 6-1.
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SECTION 7

7.0 _INVESTIGATION-DERIVED WASTE (IDW) AND DISPOSAL APPROACH

During the performance of field RI activities at NFSS, IDW will be managed in accordance with
RCRA requirements and the EPAIDW policy. IDW includes liquid or solid wastes generated during
performence of an environmental investigation that cannot be effectively reused, recycled, or
decontaminated in the field. IDW typically consists of waste that could potentially pose a risk tc
human health or the environment (e.g., decontamination wastes). The types of IDW anticipated to
be generated during the field activities include: (1) soil cuttings, (2) monitoring well development
and purge waters, (3) decontamination fluids, and (4) used personal protective equipment and
disposable sampling equipment.

All soil cuttings, monitoring well development and purge water, decontamination fluids, usec
personal protective equipment, and disposable sampling equipment will be collected anc
drummed/contained during RI activities. Analytical results from the field samples submitted fo:
laboratory analysis will be used for preliminary waste characterization for soil cuttings anc
monitoring well development/purge water. Characterization of decontamination fluids, usec
personal protective equipment, and disposable sampling equipment generated during the project wil.
be accomplished through dedicated sampling and analysis. Additional samples of IDW may b«
collected for specified waste acceptance criteria required by candidate dispoesal facilities.

After the analysis of all field samples is completed, a review the soil and groundwater results wi;

occur and determine if it is possible that any analytical parameter could occur in the IDW &

concentrations sufficient to cause the IDW to be considered a Hazardous or Mixed waste. Candidatc
disposal facilities and will be identified their acceptance criteria will be determined. Thi:

information will be used to estimate IDW disposal costs. This information will be supplied to th

USACE and the USACE will decide on the manner of disposal of the IDW. Prior to making thi-

decisiorn, the USACE may request analysis of IDW samples. The selected disposal facility may als:
reguest additional analysis. If the USACE has determined the IDW will be disposed at an off-sit::
facility, the waste containers will be prepared for transport. Manifests will also be prepared fc -
signature by the USACE. If the USACE determines that the IDW may be disposed on-site, th:
disposal will of the IDW will be in the manner prescribed by the USACE.

7.1 IDW Collection and Containerization

The following sections describe the IDW collection and containerization activities.

7.1.1 Soil Cuttings

Visual inspections, organic vapor measurements, and radiation measurements will be used -
evaluate potential presence/absence of contamination in soil cuttings. The cuttings will b
containerized in properly labeled DOT-approved 55-gallon steel drums. The drums will be filic i
to no more than 25 e¢m (10 in) from the top to prevent rupture during freezing weather. All sc |
wastes and drill cuttings will be segregated by borehole and containerized at the point of generatic: .
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(he drums will be moved to a centralized IDW storage/staging facility (concrete pad with
ipprepriate fencing) in the vicinity of Building 401 and will be stored on patlcts.

7.1.2 Development and Purge Water

All develepment and purge water will be placed in a 1,200 liter (300 gallon) portable storage tank
it the point of generation. The contents of this tank will then be transferred and stored on the site
n 5,800 liter (1,500 gallon) PVC storage containers which will be located at the centralized IDW
storage/staging facility near Building 401.

7.1.3 Steam Cleaning and Equipment Decontamination Liquids

No organic solvents will be used in the field during decontamination of sampiing equipment.

Decontamination of environmental sampling equipment will be accomplished using procedures as
described in Section 4.0 of Maxim’s General Sampling Procedures Manual.

Decontamination water will be collected at the equipment decontamination station and inspected by
the Site Manager. All steam cleaning and decontamination water will be placed ina 1,200 liter (300
gallon) portable storage tank at the point of generation. The contents of this tank will then be
transferred and stored on the site in 5,800 liter (1,500 gallon) PVC storage containers. The
containers will be placed in a centralized location in the vicinity of Building 401.

7.1.4 Disposal of Personal Protective Equipment and Disposable Sampling Equipment

Personal protective equipment IDW includes Tyvek and/or Saranax coveralls, disposable gloves,
boot covers, and respirator cartridges. Paper towels, plastic sheets, pumps, tubing, garbage bags, and
other disposable tools or supplies may also fall into this category. In no case will trash or other
wastes be allowed to remain at the work site overnight.

Used PPE and sanitary waste that are not contaminated will be placed in irash bags at point ot
generation. These bags of sanitary PPE and waste will be collected in lined, sanitary trash cans witk
lids. PPE and sanitary waste that are visibly contaminated, or that exhibitradiclogical contaminatior,
zbove background when measured using hand-held radiological screening instruments, will be
placed in a new 55-gallon open-top drum (meeting appropriate HM-181 performance oriented
pdckaging specifications). Prior to the placement of any PPE into trash bags or drums, the PPE wil.
be torn/cut in such a manner as to render it unusable.

7.1.5 Waste Minimization

During project activities, waste generation will be minimized at all times to the greatest exter
practicable. Waste will be minimized by limiting access to restricied areas, reuse an.
decontamination of equipment, and use of nonhazardous materials.
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1.2 IDW Container Labeling

Drums containing the same type of waste will be grouped and placed on pa:lets (four drums to a
nallet) within the staging area with labels clearly visible for identification and inspection. Only one
size of drum will be placed on each pallet. Labels will be applied adjacent to, but not covering, the
container’s seam to allow for visual inspection for the seam. Labels will not be placed on the top
of the container lid. If a container is not actively being used for waste accumulation, an “Empty”™
label will be affixed to the container and the container will be stored inverted. Tanks will be label
on opposite sides and easily visible for identification and inspection. Each tank will be labeled
according to the type of waste that it contains (i.e., decontamination water or monitoring well water).

Drums will be staged in single rows of pallets with a minimum 3 feet of aisle space between each
row for accessibility and with all labels clearly visible for inspection. All drums or other containers

will be properly sealed when not in use and labeled in indelible, waterproof ink.

7.2.1 General Waste Labeling Requirements

Upon initial placement of IDW into a bag, drum, or poly tank, a “Container {.abel” will be affixed
to the container with all required information recorded on the label. Prior to classification, the ID'W
Container Label will state that analysis for the purposes of classification of the waste is pending
The IDW Container Label will be the only label placed on the drum until analytical results allow
final clasgsification.

Radiological results from the environmental soil samples will be compared to background soils
radiological results. Ifany radiological parameter statistically exceeds the background concentratior
for that parameter, the IDW generated from that soil boring will be considered radiologicalls
contaminated.

7.2.2 Nenhazardous and Hazardous Waste Labeling Requirements

Containers of IDW determined by the USACE to be nonhazardous for RCR A will be marked witl

a “Nonhezardous Waste” label in addition to the general waste labeling requirements. In addition

the “Nenhazardous Waste” label will be used on containers that contain IDW that exhibit:
radiological contamination but are nonhazardous for RCRA, in conjunction with the radiologicea

label. Containers of IDW determined by the USACE to be RCRA hazardous will be marked witi

a “Hazardous Waste™ label in addition to the general waste labeling requirements. Placement ¢
“Nonhazardous Waste” and ‘“‘Hazardous Waste™ labels onto containers will be completed no late:

than 30 days after receipt of final analytical results used to characterize and classify the waste.

7.2.3 Radioactive Waste Labeling Reguirements

All IDW exhibiting radiological contamination will be labeled with a radivactive material labe
Placement of “Radiological Waste™ label onto containers will be completed no later than 30 day -
after receipt of final analytical results used to characterize and classify the waste,
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7.3 TDW Tield Staging

I'he following sections describe the IDW staging locations and staging area descriptions.

7.3.1 Stasing Area Locatigns

T'he staging areas for project wastes will be established within an area or areas designated by the
USACE prior to initiation of field activities. If possible, this location will have restricted access.
To the greatest extent possible, the waste container storage area will be secured, to prevent
anauthorized access.

7.3.2 Staging Area Descriptions

Special requirements for the staging areas will include sufficient space to stage all drums and tanks
needed during the project. At this time, the concrete foundation pad of former Building 430 to serve
as the centralized solid IDW storage/staging area. Labeling for these containers will follow
requirements outlined in Section 7.2. The staging area will be fenced, and applicable warning signs
will be posted as needed. All waste containers will be inspected to ensure container integrity and
handled in a manner that is protective of human health and the environment

All waste types generated at the various areas addressed during the project will be containerized as
described in Section 7.1, and moved to a staging area within approximately 48 hours of
containerization. The wastes will remain within the staging area until approval for disposal i«
granted by the USACE.

7.4 Wasile Characterization and Analysis for Landfill Acceptance Criteria

Typically, samples are collected from the water, soil, and solid waste IDW characterization. Samples
are extracted for TCLP constituents by USEPA SW846 Method 1311, and analyzed for: TCL}
volatile organic compounds by USEPA SW846 Method 5035/8260B; TCLP semi-volatile organic
compounds by USEPA SW846 Method 3550B/8270C; TCLP pesticides by USEPA SW846 Metho«.
3550B/8§081A/8082; TCLP herbicides by USEPA SW846 Method 3510C/8151A; TCLP metals b:
USEPA SW846 Methods 3050B/6010B/7000; ignitability by USEPA SW846 Method 1110
corrosivity as pH by USEPA SW846 Method 9045; and reactivity by USEPA SW846 Section 7.%
Other analytes may be necessary as required by the disposal facility.

In addition to performing analyses to determine if the generated IDW possesses the characteristic .
of a hazardous waste as outlined in 40 CFR 261, typically, IDW is sampled for the followin;
supplemental analyses:

. moisture content (solids only)

. Paint filter tests (solids only; most disposal facilities require solid waste to pass the this te::
before accepting it for disposal)

. Analysis for the presence of radioactivity:
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- gross alpha/beta

- total gamma scan
- Uraniumn-235/238
- Thorium-230

- Radium-226

Since the radionuclides are considered contaminants of concern for the NFSS, it is anticipated that
-andidate disposal facilities would require knowledge of their presence or absence before accepting
or rejecting the IDW.

I'he above-reference waste acceptance criteria analyses are relatively standard for most disposal
facilities. However, specific waste acceptance analytical requirements cannot be formally defined

antil a disposal facility is selected for IDW disposal.

7.5 Selection of Disposal Facility

Based upon past experience, the potential candidate handling alternatives which may be appropriate
for the NFSS IDW include:

. Alternative 1 (Off-site Disposal Scenario): Off-site disposal of solid and/or liquid IDW at
an approved Disposal facility(s).

. Alternative 2 (On-Site Storage Scenario): Another alternative potentially applicable to the
liguid and/or solid IDW which will be generated during RI activities at the NFSS is to
containerize the waste(s) as generated and store it on-site until the major remediation activity
is initiated. During remediation activities, it is anticipated that the IDW generated during the
RI will be disposed of with the K-65 and other residuals associated with the WCS. This
scenario appears to be consistent with the approach outlined in USEPA/OERR Directive
9345.3-02 (Management of Investigation-Derived Wastes During Site Investigations, May
1991). In summary, the IDW management approach identified in this document allows for
leaving IDW on-site as long as the site is in no worse condition than existed prior to the
initiation of investigation activities. Again, waste characterization is a key element in the
development of an IDW management strategy for the NFSS site.

. Alternative 3 (On-Site Treatment Scenario): This alternative involves the on-site
treatment of liquid IDW prior to discharge a receiving stream at the NFSS. The treatment
of the liquid IDW will be dictated by its characterization. In addition, this alternative ma:
involve the processing of the solid IDW (chemical solidification and stabilization [CSS] or
cther appropriate treatment process) for on-site or off-site disposal.

. Alternative 4 (Disposal On-Site Scenario): The USACE may determine that the soil anc
water IDW may be disposed on-site at the point of generation. If not prohibited by stat:
regulations or ARARs, CERCLA has provisions for allowing soil and water IDW to be

returned to the point of origin and deposited onto the ground. These provisions are discussec
in USEPA/OERR Directive 9345.3-02.
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Several oif-site disposal facilities, identified through the landfill survey (Task 3), will be evaluated
on the following criteria:

. Ability to accept the liquid or solid IDW based upon characteristics analyses and other
information available for the IDW

. Permit or licenses to accept the waste anticipated to be sent to the facility
. Treatment/Disposal Costs

. USACE Preference/Approval

. Disposal facility reputation and potential liability

. Insurance

Results of the disposal facility evaluation will be presented in a brief summary report and submitted
to the Buffalo District for their use in determining the final disposition of the IDW.

7.6 IDW Preparation Activities Prior to Transportation and Disposal

After IDW characterization is completed, inventory and waste characterization profiles can be
prepared for the liquid and solid IDW. These waste profiles will then be sent to the disposal
facility(s) for evaluation and final acceptance. Based upon past experience, the coordination is
required between the consultant and the disposal facility to finalize the acceptance of the waste(s).
Once the waste is accepted, coordination is then required to schedule the transportation of the waste
10 the disposal facility. Coordination activities typically performed by the consultant include:

. Preparation of waste manifests and getting them signed by the generator. In the case of the
IDW at NFSS, the generator would be the USACE.

. Make sure that all of the IDW is packaged and labeled in accordance to disposal facility
requirements.
. Stage the IDW containers in an area which can be easily accessed by the disposal facility fo:

transportation. This may require the use of a fork lift to move the containers to or within the
IDW staging area.

’ If necessary. Provide directions to the disposal facility for the transporter.

7.7 Disposal of IDW

[f off-sit disposal of the IDW is required, a schedule will be established between the contractor, the

USACE and the disposal facility. Typically, on-site representatives will be located at the site t.-
ccordinate the IDW pickup.
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during ID'W loading operations, photographs documenting the pickup activities will be taken. Once
he truck is loaded with the IDW, the contractor usually signs the drivers inventory form
locumenting the volume of waste picked up from the site. Ifa USACE representative is on-site, that
rerson usually exercises signatory authority.

After the IDW is off-site and transported to the disposal facility, a brief report documenting the
hisposal of the IDW will be prepared for submission to the USACE for review and approval. This
rrief report usually includes:

Type, volume and chemical characterization of the IDW which was sent to a Disposal facility
fer disposal

Disposal facility Information w/insurance certificates, etc.
Nerrative and photo documentation of the IDW staging and disposal activities
. Manifest forms/bill of lading forms

Certification of Treatment and/or Disposal (issued by Disposal facility after these activities
are completed
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SECTION 8

8.0 CONTRACTOR CHEMICAT, QUALITY CONTROL (CCQC)

As a means of quality control, the following sections describe the responsibilities of the contract. r

chemical quality control (CCQC) and actions to be performed prior to and during the field activitics
performed at the NFSS.

8.1 COC Representative

The Buiffalo District Corps of Engineers will identify the onsite chemical quality control (CQt?)

representative for the project. If no CQC representative is identified, all responsibilities will te
assumed by the Site Manager.

§.2 Listing of Field Equipment

A checklist of field equipment and other materials is presented in Exhibit 8-1.

8.3 Description of Activities Puring CCQC Phases

A listing of activities is presented in Exhibit §8-2.

8.4 ldentification of Definable Features of the Work

The following sections describe the definable features of work to be completed at the NFSS.

8.4.1 Planning

The Quality Assurance Project Plan (QAPP), Field Sampling Plan (FSP), Site Safety and Health Pl in
(SSHP), Radiation Protection Plan (RPP), Quality Control Plan (QCP), and subsequentaddenda w 11
be prepared, submitted, and approved by the USACE.

Boreholes located in the Building 401 area, the former shop area, the former acidification arez, 11e

Baker Smith area, the former radioactive residue storage areas, and the previously uninvestigat.:d
areas will be drilled.

3.4.3 Digeing with Hand Tools

Surface soil samples and sediment samples will be collected using hand teols.
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8.4.4 Sampling

Surface soil, subsurface soil, sediment, surface water, and groundwater samples will be collecte.l
during Phase I and Phase II of the RI. Wipe, asbestos, and lead paint samples, as well as a sit:
radiological walkover survey may be accomplished in future sampling events.

8.4.5 Analvsis

Surface so0il, subsurface soil, sediment, surface water, and groundwater samples will be analyze i
in an ofsite laboratory for chemical, radiological, and geotechnical parameters. Wipe, asbestos, an 1
lead paint samples may be analyzed in an offsite laboratory during future sampling events.

8.4.6 Reporting

The laboratory analytical data will be submitted as soon as it is available and is concluded to te
accurate and correct. The Draft and Final Phase I Remedial Investigation Reports will Fz
subsequently submitted.

8.5 Sample Tables

Tables summarizing all samples including QA samples are presented in Section 4.

8.6 Responsibilities During Project Phases

The CQC representative and the Site Manager will have the following responsibilities during th:2
following project phases.

8.6.1 Preparatorv Phase

The Site Manager will be primarily responsible for implementation of the preparatory pha:e
oversight. This will include a review of all work requirements; a physical examination of 'l
required materials and equipment; delegation of inspection of drilling equipment to the drillir.2
subcontractor; an examination of work areas to ascertain completion of all preliminary work; ar.d
a demonstration of all field activities. If new sampling or technical personnel arrive on-site durir.g
the work effort, the CQC representative must repeat this phase before new personnel begin work .

8.6.2 Initial Phase

The Maxim Site Manager is responsible for overseeing every step of the definable feature of wo:k
when that work is firstinitiated. The CQC representative should oversee the sampling activities ar i
review the work for compliance with contract requirements.

8.6.3 Follow-up Phase

The CQC representative is responsible for continued daily contract compliance until completion f
the paricular feature of work.
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SECTION ¢

2.0 _DAILY CHEMICAL QUALITY CONTROL REPORTS (DCQCR)

[his section is intended to describe daily chemical quality control reports.

During the field investigation activities, DCQCRs will be prepared daily, dated, signed by the CQ(
representative, and sent to USACE weekly. Withrespect to radiological, geotechnical, and chemica
proceduses, these reports should include weather information at the time of sampling, fiel
instrument measurements, calibrations, departures from the approved FSP, deviation from approve.:
gectechnical and field analytical procedures (such as well installation or drilling), problems, an..
instructions from government personnel. Any deviations that may affect D(QOs must be conveye:i
to USACE personnel (technical manager, project chemist, etc.) immediately. The following will b
attached to the DCQCRs: quality assurance sample tables that match up primary and QA samples,
copies of chain-of-custody forms, field-generated analytical results, and any other project forms thet
are generated. An example of this form is presented in Exhibit 9-1.

Laboratory DCQCR’s will be prepared daily and submitted to USACE weeklv. Daily work progres -,
saraples received and logged in, extractions completed, analysis performed, problems encounterec,
corrective actions taken, and documentation should be included. Laboratory problems will t:
reported to USACE personnel immediately so corrective action may be taken. An example of th:s
form is presented in Exhibit 14-1 in the QAPP.

ecords of substantive telephone or written communication will be documented by e-mail, fax, ¢ r
mail.
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SECTION 10

10.0 CORRECTIVE ACTIONS

This section is intended to describe corrective actions to be taken in the cvent a discrepancy i
discovered by field personnel, or during a desk or field audit, and/or the laboratory discover,
discrepancies or problems.

Typical discrepancies or problems include, but are not limited to: improper sampling procedures
improper instrument calibration procedures, improper samp!le preservation, problems with sample .

upon receipt at the laboratory, ete.

The gereral procedures that should be followed are described in Section 10.0 of the QAPP.
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11.0 PROJECT SCHEDULE

SECTION 11

The following schedule is for the activities to be performed at the NFSS.

Deliverabls

Due Date (time in calendar days)

Completed/Due

Fernald Faper

Draft 30 days from initial site visit

Tune 1, 1999

Task 1: Records Review

30 days from initial site visit

Task 2: Visual Site Inspection and Preparation
of Drawiigs

VSI 15 days from NTP / dwps 75 days from
initial site visit

Initial site inspection
April 20, 1999
Detailed site survey
completed July 16,
1999

Draft Wark Plans Including outline for QCP,
SSHP, and RPP

75 days from NTP

July 26, 1999

Final Draft Work Plan for submittal to Virtual
Team

15 days from receipt of comments on Draft

September 27, 1999

Final Work Plans [ncluding outline for QCP,
SSHP, and RPP

15 days from receipt of comments
Comments Due QOct 18
Final due approximately on Nov 2

Task 3: Lendfill Survey

45 days from AWP Approx. Sept 30

Task 4: ARARs

30 days from AWP Rev. Approx. Oct 31

Task 5: Data Needs Determination

40 days from AWP Rev. Approx. Oct 31

Task 6: FSP/QAPP

50 days from AWP Rev. Approx. Oct 31

Task 7a: Begin Field Work

60 days from approval of work plans (AWP);
Hours dependent upon fieldwork needs
Approx. Nov 15

Task 7a: End Field Work

8 months from start of field work

Task &: Interim Action Determination

60 days from AWP

Task 9: [dentify Remedial Areas and Volumes

45 days from end of {ield work (not
authorized)

Task 10: SSHP/Radiaticn Protection Plan

Part of Work Plan Rev. Approx. Oct 31

Task 11: QCP/ITR

75 days from NTP Approx. Sept 30

Task 12: Community Relations/General Support

Ongoing

Task 13: Preparation of RI/FS Draft Report
tJncludes human risk assessment)

6 months from receipt of field data (not
authorized)

Task 13a: Receive Comments on Draft Report

30 days from issue of report (not authorized)

Task 13b Preparation of RI/FS Final Report

15 days from end of comment period (not
authorized)
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Deliverable

Due Date (time in calendar days)

Completed/Due

Task 14: Frepare Proposed Flan (PP)

15 days from approva!l of final RI/FS Report
(not authorized)

Task 15: Provide PP Public Meeting Support,
Respensiveness summary and Draft ROD

60 days from issuance of proposed plan (not
authorized)
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SECTION 12

12.0 ANALYSIS OF FIELD DATA

[he following sections describe the analysis of the field data that will be generated during the fiel
wctivities performed at the NFSS.

12.1 Data Review

ield and laboratory data will be reviewed for completeness, precision, and accuracy. Data will b+
ntegrated into Microstation format, tabulated, and related to specific locations.

12.2 Compare Data to Regulatorv Limits

Data will be compared to background values and ARARs. Samples which exceed these values wi:
be noted.

12.3 Recommend Phase IT Field Investigation

Based on the analysis of the Phase I field investigation data, recommendations for Phase 1T of it 2
field investigation will be presented in an addendum to the FSP.
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SECTION 13

13.0 PRELIMINARY REMEDIAL INVESTIGATION REPORT FORMAT

The following is an outline of the preliminary remedial investigation report that will be generate 1
following completion of the field activities performed at the NFSS.

Executive Summary

1.0 Introduction
1.1  Purpose of Report
12 Site Background
1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations
1.3 Report Organization

2.0 Study Area Investigation

21 Includes field activities assoclated with site characterization
2.1.1 Surface features
2.1.2 Contaminant Source Investigations
2.1.3 Meteorological Investigations
2.1.4 Surface Water and Sediment Investigation
2.1.5 Geological Investigations
2.1.6  Soil and Vadose Zone Investigations
2.1.7 Groundwater Investigations
2.1.8  Human Population Surveys
2.1.9 Ecological Investigations

2.2 Technical Memoranda Documenting Field Activities

3.0 Physical Characteristics of the Site
3.1 Includes results of field activities to determine physical characteristics. Thesem vy

include some, but not necessarily all of the following:
3.1.1 Surface Features
3.1.2 Meteorology.
3.1.3 Surface Water Hydrology
3.1.4 Geology
3.1.5 Soils
3.1.6 Hydrogeology
3.1.7 Demography and Land Use
3.1.8 Ecology

4.0 Nature and Extent of Contamination

4.1 Presents the results of site characterization, both natural chemical components a: d
contaminants in some, but not necessarily all, of the following media:
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4.1.1 Sources (lagoons, sludges, tanks, etc.)
4.1.2 Soil and Vadose Zone

4.1.3 QGroundwater

4.1.4 Surface Water and Sediments

415 Air

5.0  Contaminant Fate and Transport

51 Potential Routes of Migration (1.e., air, groundwater, etc.)
52  Contaminant Persistence
5.2.1 1If they are applicable (i.e., for organic contaminanis), describe estimate 1
persistence in the study area environment and physical, chemical, and/i r
biological factors of importance for the media of interest
53 Contaminant Migration
5.3.1 Discuss factors affecting contaminant migration for the media of importanc 2
(i.e., sorption onto soils, solubility in water, movement of groundwater, etc )
5.3.2 Discuss modeling methods and results, if applicable
6.0  Baseline Risk Assessment
5.1 Human Health Evaluation
6.1.1 Exposure Assessment
6.1.2 Toxicity Assessment
6.1.3 Risk Characterization
6.2  Environmental Evaluation

7.0 Summary and Conclusions

7.1 Summary
7.1.1 Nature and Extent of Contamination
7.1.2 Fate and Transport
7.1.3 Risk Assessment
72 Conclusions
7.2.1 Data Limitations and Recommendations for Future Work
7.2.2 Recommended Remedial Action Objectives
Appendices
A Technical Memoranda on Field Activities

B Analytical Data and QA/QC Evaluation Results
C Risk Assessment Methods
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Table 1.1.3.7-1
Listing of Earthquakes Recorded Since 1857 in the NFSS Area

Above the Modern Mercalli Intensity Value of [V

Date Location Distance from NFSS MMI

Qctober 23, 1857 Buffalo, New York 35.4 km (22 mi) South Wl T
July 6, 1873 St. Catharines, Ontario, Canada 24.2 km (13 mi) West N ]
August 21, 1879 Northwest of Buffalo, New York | 23.8 km (16 mi) South y

November 12, 1927 | Niagara Falls, Ontario, Canada 16.1 km (10 mi) South v

August 12, 1929 Attica, New York 72.5 km (45 mi) Southeast VI ___1
December 2, 1929 Attica, New York 72.3 km (45 mi) South S

December 3, 1929 Attica, New York 72.5 km (45 mi) Southcast A%

April 22, 1631 Buiffalo, New York 354 km (22 mi) South I\ o
August 16, 1955 Attica, New York 72.5 km (45 mi) Southeast v

March 27, 1952 Niagara Falls, New York 16.1 km {10 mi) South v ]
July 16, 1965 Attica, New York 72.5 km (45 mi) Southeast N

August 27, 1965 Attica, New York 72.5 km (45 mi1) Southuast N

January 1. 1966 Attica-Varysburg, New York 80.5 km (50 mi) Southcast i

June 13, 1967 Attica-Alabama, New York 56.4 km (35 mi) Southeast AN _--3
August 12, 1969 Attica, New York 72.5 km (45 mi) Southcast i ]

Note: A Modern Mercalli Intensity of I would most likely go unnoticed, a VI would probably be felt by everyone wad caive
slight damage, and a XII would result in total destruction (Table after Bastedo, 1999)

MMI Modern Mercalli Intensity
NFSS  Niagara Falls Storage Site
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Table 1.1.4.4-1

Principal Uses of the Groundwater in the Niagara Falls Area

(During 1961-62)

Average Pumping of the

Average Pumping of the
Unconsolidated depuosits and

Use/Percentage of Total Usage Lockport Deolomite the Queenstoﬂ Formation
(in mld) (in mgd) {in mld) {1 mgd)
B
Agricultural / 5% 1.70 0.45 0.19 ).03
Alir conditioning / 1% 0.34 0.09 0.04 .01
Domestic / 13% 4.43 1.17 0.49 .13
Industrial / 81% 27.25 7.20 3.03 .80
Total 33.72 8.91 3.75 .99
L

Source:

Groundwater in the Niagara Falls Area, New York, With Emphasis on the

Water-Bearing Characteristics of the Bedrock, Bulletin GW-53, Richard H.
Johnston, U.S. Geological Survey, State of New York Conservation Departmient.
Water Resources Commission, 1964.

Note: mld - million liters per day
mgd - million gallons per day
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Table 1.2.2.1-1

History of the L-50 Residue

DATE Action Volume Radiological Infr.
1944 Low grade radioactive residues from the pitchblende Raw Ore 7% Ura: um ¢ nice
ore processing at Linde Air Products (also referenced as (L0
Linde Ceramics), Tonawanda, New York were placed at
the Manhattan Engineering District portion of the Lake
Ontario Ordnance Works site. The L-50 residue was
transported in bulk and placed in Buildings 413 and 414
in the water treatment area. These buildings are 62 fect
in diameter and 19 feet high. (NFSS-/87)
1965 Three drums of L-30 residue were discovered during an
inspection in Building 412. (NFS5-/87)
1978 L-50 Volume 1,621 m
(NFS5-069)
1979 The three drums containing L-30 residue were moved to
building 411, (NFSS-187) 1.-30 storage buildings 413
and 414 were attempted to be sealed with an asphalt
emulsion. fVFSS-034)
1980 Radium Inventory 1,62.40m° Uranium 1,000 ¢ 2100 pp »
(NFsS-182) | Radium 7.8 to 12 Hph
12x10° pCivg
(NFSS-182)
1982 Buildings 413 and 414 were sealed to reduce emissions
of Radon from L-50 residues. (NFSS-733)
1994 L-530 Volume §,500m’ Urantum 100 to 4 000 ppm
(NFNS-003) 67 ta 2,664 p( /g

Radium 7to 12 p1 b
5x107 to 8x 1t " pCr .
(NFSS-133)
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Table 1.2.2.2-1

History of the R-10 Residue

DATE Action Volume Radiological Infr
1944 Low grade radioactive residues from the pitchblende Raw Ore 2.6to 5 %
ore processing at Linde Air Products (also referenced as Uranium Oxide 1 O,
Linde Ceramics), Tonawanda, New York were placed at
the Manhattan Engineering District portion of the Lake
Ontario Ordnance Works site. (NFSS-187)
1949 R-10 pile found to be "dusting the surrounding
environment”. (NFSS-011)
1955 - 1938 Waste from 1,297 acres of offsite properties that were
remediated and declared as surplus is transferred 1o R-
10 pile. (NFSS-011)
1964 - 1965 R-10 pile covered with dirt and seeded to provide a
grass-covered sod layer. (NFSS-054)
1970 - 1972 Waste from cleanup of surrounding properties and Six 113060
Mile creek was placed on the R-10 pile. (VFSS-187) 15.000 m*
(15.000 to
20000 vd’)
(NFSS-187)
1978 R-10 Volume 7,08 o1’
(NFS5-069)
1980 Radium Inventory 53340 m’ Radium 3.200 pt. g
(NFSS-I82 Uranium 1.0600 10 14540}
ppm
(NFSS-182)
1981 Soil from vicinity property excavated and placed on R-
10 pile. /INFSS-034)
1982 Dike and cutoff wall constructed around the R-10 area.
Pile covered with a liner to reduce radon emissions.
(NESS-0154)
1983 - 1984 EPDM liner and concrete block is removed from the R-
10 pile. INFSS-054)
1994 R-10 Volume 45.000 m’

(NFSS-005)

Uranium 2300 pp n
1,532 pCi'g

Radium 3 ppb
2x10° pCirg

(NFSS-133)
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Table 1.2.2.3-1

History of the F-32 Residue

DATE Action Volume Radiological Inf.
1944 to early Radioactive F-32 residues from the torbernite (Q-20) 252 m? Raw Ore 20 15 50",
1950 ore processing at Middlesex, New J were ST . :

( P g 1 cew Jersey ("-3}\_\(‘1 ) Uranlum O‘(I{G (l . ()t‘

transferred to the Lake Ontario Orduance Works in
1,400 drums. The drums were emptied into the
recarbonation pit in the water treatment area. Reusable
drums were returned to Middlesex, others were sent to
the onsite drum graveyard {location unknown). (VFSS-

011} and (NFSS-187)

)

1978 F-32 Volume 110-:36 m?
(NFSN-069)
1980 Radium Inventory 333 Radium 300 pCi:
(444 vdY (NFSS-182)
(NFAS-182)
1981 The F-32 residue was reported as being stored in
Building 410 at the water treatment facility at the
LOOW. (NFSS-011)
1994 F-32 Volume 500 :n° Uranium 4,000 - 4,300 5pin
(NESS-005) 2,664 to 4.329 »(Cuy
440 . d° Radium 5 ppb
(NFES-133) 3x107 pCiig
(NFSS-133)
Maxim Tecl
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Table 1.2.2.4-1

History of the 1.-30 Residue

DATE

Action

Volume

Radiological Infi

December 1943
- October 1944

Linde Air Products ships sludge (packed wet and stored
in wooden barrels) from Linde’s warchouse (240 West
Utica Street. Buffalo, New York) to the Lake Ontario
Ordnance Works. The residue is temporarily stored in
structures (possibly buildings 443, 444, and 445: known
as the welding, storage, and pipe shops, respectively) in
the Baker-Smith Area. (NFSS-187)

Raw Ore 10% Un
Oxide (U, Oy )

i

April 1945 The barrels containing the sludge were noticed to be
deteriorating. Seventy-seven barrels were returned to
Afrimet via Middlesex, New Jersey and the rest were
moved into bulk storage in Building 411 (the cooling
water reservoir in the water treatment area). This
storage tank was filled by dump trucks discharging their
load from the earthen embankment argund three sides
of the building through holes in the roof. (NFSS-187)
July 1949 [t was reported that water from a French drain ran under
Building 411 into the Central Drainage Ditch. Dyve
testing over a period of several days showed no leakage
from inside the building to the ditch. (NFSS-187)
1952 Characteristics of [-30 Uranium 1,950 p: m
(NFSS-182}
1978 L-30 Inventory 435000 a1’
6,021 vd*
(NFSS-069)
1930 Radium Inventory Uranium 1.800 1 5,000 ppm
Radium 12x10° p 'irg
(NFSS-182;
—_—
1994 L-30 Inventory 6,000 m? Uranium 440 to = 000 ppor- :
(NFNS-005) 293 to 3,300 ¢ Tlie
7,960 yd® Radium 2 to 12 p)b
(NFNS-133) Ix107% to 810 " pCi -

(NFSS-133)
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Table 1.2.2.5-1

History of the K-65 Residue

DATE Action Volume | Radiological Info W
1946 - 1953 African ore uranium operations for the Atomic Energy Raw Ore 35 to 60% Uran :n
Commission (AEC) were conducted at the Destrehan Oxide (U, Oy)
Street Plant of the Mallinckrodt Chemical Works refinery
in St. Louis. Missouri. (NFSS-187)
-
1946 - April All residues were returned to African Metals, Inc. of
1949 Belgium (Afrimet or AMCB), (NFSS-187)
—
April 1949 Six carloads of 96 drums each (576 drums) were delivered | ~ 140 yd®
to the Lake Ontario Ordnance Works (LOOW). Two
carloads were placed in open air storage on macadam
surfaces and covered by tarpaulins. (NFSS-/87)
April 1949 - Arrangements were made for a test storage of the K-635
mid 1949 residues in Igloo #9050, which was located north of

Balmer Road. The igloo was originally built te house
munitions storage. Four carloads of drummed K-65
residue were loaded into the igloo. One car was unloaded
near the igtoo and the others were unloaded at a platform
near the open air storage area. Drums were touched up
with paint in an empty building near the igloo unloading
platform prior to storage. (NFSS-187) The test storage
attempt failed. The failure was due to an initial test
reading for radioactivity which registered 29 times the
tolerance level of 300 milliRoentgen Equivalent
Man/week (mrem/wk). Subsequent readings during the
following day were 71 times the 300 mrem/wk tolerance
fevel. (VFSS-011)

Permanent storage options were explored after it became
apparent that Afrimet was not going to remove the residue
in the near future. Also, experience indicated that the
drum life was limited due to the corrosive processing
chemicals in the residue. LOOW was chosen for the K-65
storage due to its location, low population density, and
available concrete structures suitable for residue storage.

Engineering studies recommended using the cooling water
storage tower (Building 434) as the storage site. The
tower consisted of a 275,000 gallon tank supported by a
110 foot concrete tubular base capable of holding 725.000
gallons. The tower was reinforced with wire wrapping
bound in gunite, fitted with four six-inch pipes to assist in
emptying the tower with water jets, and filled with a 2.25
foot thick floor (elevated about 3.5 feet above greund
level. The bottom configuration was painted white and
allowed any leakage to be clearly visible through a
manhole. (NFSS-187)

Maxim Techr rlogre-.
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Table 1.2.2.5-1

History of the K-65 Residues

(continued)
DATE Action Volume | Radielogical Info
1949 - 1950 Additional K-63 residue was stored in drums in the
outdoor storage area and in Building 410. (NFS5-011) and
(NFSS-150)
Sept 1950 - The bottom section of the tower was filled. Drums were
April 1951 delivered to the tower from a railroad siding and platform

on the south side of the tower. Drums were fed by gravity
conveyors through a thaw house capable of holding two
carloads of drums. The drums were loaded on an elevator,
which dumped the contents into a chute positioned to feed
either the 1op or bottom section manholes of the tower.
The empty drurs were lowered and returned to the
platform by gravity conveyor. After the lids were
replaced, the drums were painted, loaded onto a boxcar,
and returned to St. Louis for reuse. (NFSS-187)

——

Sept 1950 to
Noy 1951

The top section of the tower was filled to capacity. About
4,700 drums were still in the open air storage area. /VFSS-
187)

e

1651

The Stearns-Roger Company performed engineering
studies to determine if the settling of the residue in the
bottom section and the strength of the tower would allow
the placement of an additional 1,000 tons of K-65 residue.
{NFSS-187)

Nov 1951

An additional 200 tons of K-65 residue was authorized
and placed in the tower. (NFS5-/87)

Feb 1952

An additional 226 tons of K-63 residue was authorized
and placed in the tower, (MFSS-187)

Aug 1952 - Nov
1952

All remaining drummed K-63 residue was shipped to
Fernald, Ohio. Of the 5,149 drums shipped,
approximately 2,000 required redrumming prior to
shipment due to corrosion of the drums. The redrumming
was performed using remote devices on Castle Garden
Road east of Building 421. (NFSS-187)

1960 The W. E. Caldwell Company installed five 1-inch and
sixty-one 0.875-inch metal bands on the bottom section to
reinforce it. (NFSS-187)

1965 B. M. Heede, Inc., covered the lower 110 feet of the tower

with approximately six inches of concrete. This action
resulted in sealing the bottom section access port which
was located at the 100-foot level. (NFSS-187)

Maxim Techologr s ing



Table 1.2.2.5-1

History of the K-65 Residues

(continued)

DATE Action Volume Radiological Info

1980 The vent on the roof of Building 434 (the tower) was
capped with a steel cap to reduce Radon gas emissions.

Pipes penetrating the walls of the tower were also sealed
or resealed. (NFSS-054) and (NFSS-011)

1981 A radiological screening survey was performed on [gloo 3.080m* | Uranium 1,410 to | 963 1om
#9050. No contamination above the guidelines was Radium 220 ppb
indicated. (NFSS-187)

1982 K-65 Storage Sample Rn4- 117 nCi/l

0Ra 217x107 pCi
(NFSS-182)

1983 - 1985 Approximately 90 percent of the K-65 residues were Ra S17x10° pCie
transferred by hydraulic mining and a 4-inch steel slurry (NESS-170)
pipeline {approximately 25% solids and 75% water) from
Building 434 to Bays A & C in Building 411 (later to be
capped and called the Interim Wasted Containment
Structure [IWCS]ywhere the slurry was dewatered. (VFSS-

/33) The water from the dewatering process was stored in
onsite ponds and transferred to one of two 15,000 gatlon
bladder tanks that were attached to and ion-exchange
(Hittmann) treatment system.

1985 Excavation and transfer of the remaining K-65 residucs 3.200vd® | Uranium 1,000 to 2 000 ppm
from Building 434 to Building 411 was completed and the Radium 180 to 360 ppb
residues were placed in the IWCS at Bay A and the north (NFSS-150)
end of Bay . (NFSS-133) A demarcation layer was
installed to identify the location of the K-65 residues.

(NFSS5-187) Impounded water was treated and discharged
into the central ditch north of the IWCS. /NFSS-01 1}

late 1985 Building 434 is demolished and the rubble from the above
grade and below grade portions of the tower were placed
in the IWCS. All other pond liners and PVC piping used
in the pipeline system was placed in the IWCS. (NFSS-

133)

1986 The cap over the IWCS was closed and impounded water U666 to 1,332 pC ¢ i
was treated and discharged into the central ditch north of RRa 120 to 240pt g ,
the IWCS. (NFSS-011) (NFSS-133) !

_

1987 Impounded water was treated and discharged into the
central ditch notth of the IWCS. (NFSS-011)

1993 K-65 Sample 3.000m* | P%Ra 520,000 pCi tota

B0Th 54,000 pCiig 1otal
(NFSS-003)
S —
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knowledge of Area and Previous Investigation Results

Medium of Concern

Phase I Sampling Scheme to
Address the Area of Investigation

DQO Goal(s) from
TPP!

Interim Waste
Containment

The IWCS currently houses the radioactive residues, radioactively
contaminated soil, drummed material from off-site, and building

Lower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using & existing wells

1,2, 3a, and 3b

Structure debris. The total volume included in the IWCS is 193,060 m’
55 3 . ; fetarics
(IWCS) (23?,‘()00 yd ),_ Wells 5urr(’)uf1dmg the_e IW'CS have hlStDl‘lCd“y Bedrock Aquifer Sample existing bedrock aquifer
mdlc&tgd the presence of me@ls and radiological parameters at low Groundwater using existing well
levels in the upper water-bearing zonc.
Building 401 Building 401 was a coal-fired boiler house, boron-10 isotope Surface Soil Sample surface soil at 17 locations 3a, 3b, and 4
Area separation plant, and a radioactive storage building. It has or has

had several adjacent supporting buildings, where potentially
hazardous materials (i.e., waste oil, solvents, or paints) were stored.
Former railroad beds, potential outside coal storage, possible
contamination from offsite sources, and known samples tn the area
containing VOCs and elevated levels of radioactivity have been
noted around Building 401. Several USTs are depicted on the
facility plans near Building 401. UST Fill pipes have bheen filied
with concrete.

Subsurface Soil

Sample subsurface soil at 17
locations

3a, 3b, and 4

Upper Water-Bearing
Zone Groundwater

Sample upper water-bearing zone
at 17 locations

1,2, 3a, and 3b

Lower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using 3 existing wells

Bedrock Aquifer
Groundwater

-

WINDOWSWeskioptbap Diatt Final 3 1 wpd

Page 1 of 7

Not addressed in this area during
Phase I sampling activities
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knowiedge of Area and Previous Investigation Results

Medium of Concern

Phase I Sampling Scheme to
Address the Area of Investigation

DQO Geal(s) from
TPP!

Former Shop
Area

The central portion of the NFSS was known as the shop area and
contained a parking garage, an equipment maintenance garage and
repair shop, material shed, general storehouse, combined shops,
millwright shop, and riggers shop. A fuel oil pipeline and UST is
depicted on the facility drawings. Radioactive residues were stored
in several of the former buildings in this area.Other potentially
hazardous materials may have been used in the shops (i.e., solvents
and/or thinners).

Sereened samples indicated the presence of PCBs, PAHs, and
VOUs. Levels of aluminum, beryllium, calcium, copper,
magnesium, nickel, sodium, zinc, mercury, heptachlor epoxide, and
acetone were detected in the soil samples above site-specific
hackground concentrations or NYSDEC TAGM reporting limits.
Other metals, pesticides, PCBs,and SVOCs were also reported
above the detection limits.

Concentrations of aluminum, antimony, iron, lithium, fead,
magnesium, manganese. sodium, alpha-BHC, 1, 1. 1-trichloroethane
and LCL were detected ma groundwater samipic aboye site-specific
background concentrations or NYSDEC TAGM levels. Other
metals, VOCs, SVOCs, and nitroaromatics were also reported
above the detection limits.

Surface Soil

Sample surface soil at 12 locations

3a, 3b, and 4

Subsurface Soil

Samptle subsurface soil at 12
locations

3a, 3b, and 4

Upper Water-Bearing
Zone Groundwater

Sample upper water-bearing zone
at 12 locations

1, 2,3a, and 3b

Lower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using 3 existing wells

Bedrock Aquifa
Groundwater

Sample bedrocl o nange

extsting well

Page 2ot 7
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knowledge of Area and Previous Investigation Results

Medium of Concern

Phase I Sampling Scheme to
Address the Area of Investigation

DQO Goal(s) from
PP

Former
Acidification
Area

The nerthern central portion of the NFSS was initially used as the
acidification and acid storage location for the TNT production
plant. Several aboveground tanks storing nitric and sulfuric acids
and other potentially hazardous materials, former process sewers,
former scrap and waste dump, former sulfuric acid storage, and the
former ammonia manufacturing plant are depicted on the facility
drawings of this area. Possible fuel oil storage and TNT mix
storage may have occurred in this area. Temporary storage
locations and constructed vaults for storage of pure uranium,
thorium, and radium billets, ingots, bars, and rods reportedly
existed in this area.

Screened soil samples indicated the presence of PAHs and VOCs.
Levels of beryllium, calcium, copper, iron, magnesium, nickel,
sodium, and zinc were detected in the soil samples above the site-
specific background concentrations or NYSDEC TAGM reporting
limits. Other metals and SVOCs in the soil samples were also
reported above the detection limits.

Concentrations of aluminuny cadeinm dron. fead magnesium
manganese, sodiuvm, and hepiachlor epoxide in a groundwater
sample were detected above site-specific background
concentrations or NYSDEC TAGM reporting limits. Other metals,
VOCs, and SVOCs were also reported above the detection Jimits.

Surface Soil

Sample surface soil zone at 21
lecations

3a,3b,and 4

Subsurface Soil

Sample subsurface soil at 21
locations

3a, 3b, and 4

Upper Water-Bearing
Zone Groundwater

Sample upper water-bearing zone
at 21 locations

3a and 3b

[.ower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using 4 existing wells

Bedrock Aquifer
Groundwater

Not addressed n thrs area during
Phase I sampling activities

CHWINDOWSDeskopiEsp Draft Fialtl 4 1 wpd

Page 1ot 7
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knewledge of Area and Previous Investigation Results

Medium of Concern

Phase I Sampling Scheme to
Address the Area of Investigation

DQO Goal(s) from
TPP!

Baker Smith

Area

The Baker Smith area consisted of a storehouse, pipe shop, welding
shop. and machine shop where potentially hazardous materials may
have been used. Large loading and unloading platforms are
depicted on the facility drawings directly north of this area which
could have been an unloading platform for radioactive residues.
Radioactive residue had been stored in these buildings prior to their
demolition.

Screened samples indicated the presence of PAHs and VOCs.
Levels of aluminum, beryllium, calcium, copper, iron, and nickel
were detected in soil samples above site-specific background
concentrations or NYSDEC TAGM reporting limits. Metals and
SVOCs were also reported above the detection limits.

Concentrations of aluminum, antimeny, iron, lithium, magnesium,
and sodium were detected in an adjacent groundwater sample
above site-specific background concentrations or NYSDEC TAGM

Surface Soil

Sample surface soil at 3 locations

3a, 3b, and 4

Subsurface Soil

Sample subsurflace soil at 3
tocations

3a, 3b, and 4

Upper Water-Bearing
Zone Groundwater

Sample upper water-bearing zone
at 3 locations

1,2, 3a, and 3b

Lower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using existing well

Bedrock Aquifer

Sample bedrock aquifer using

reporting limits. Other metals, and nitroaromatics were also Groundwater existing well
reported above the detection limits.
COWINDOWS T DesktoptFsp Dratt Fimalt 4 b wpd Page 40t 7 Maxun Technologies, e,




TABLE i.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knowledge of Area and Previous Investigation Results

Former
Residue
Storage Areas

Radioactive residues were previously stored in and/or around
Buildings 401, and former Buildings 420, 421, 422, 430, 431, 432,
433, 434, 443, 444, 445, and 722-1. This listing does not include
those buildings that were associated with the former water
treatment plant or are currently contained within the boundaries of
the IWCS. With the exception of Building 401, none of the other
listed buildings remain at the site. The area near former Building
434 (the tower) is currently open with a stand of trees ringing its
perimeter, Slabs and building foundations are present at many of
the former radioactive material storage building locations.

No surface soil, subsurface soil, or groundwater samples have been
collected in the former residue storage areas.

COWINDOWSDesKtopiFsp Dealt Finaltt b 1 spd

Medium of Concern Phase I Sampling Scheme to DQO Goal(s) from
Address the Area of Investigation | TPP

Surface Soil Sample surface soil at 4 locations 3a, 3b,and 4

Subsurface Soil Sample subsurface soil at 4 3a, 3b, and 4
Jocations

Upper Water-Bearing | Sample upper water-bearing zone 3aand 3b

Zone Groundwater at 4 locations

Lower Water-Bearing | Sample lower water-bearing zone

Zone Groundwater using existing well

Bedrock Aquifer Not addressed in this area during

Groundwater Phase I sampling activitics

NMaxim [echnojogres. Inc.
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS, AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Investigation

Knowledge of Area and Previous Investigation Results

Medium of Concern

Phase [ Sampling Scheme to
Address the Area of Investigation

DQO Goal(s) from
TPP'

Onsite Ditches

Copuiien fon D e oo ol

Two major north-south trending ditches, the Centrat Ditch and the
West Ditch, traverse the NFSS. The Central Ditch is located near
the center of the NFSS and flows from south to north. 1t collects
water from the property to the south and east. The West Ditch
enters the NFSS property near the Baker Smith area and also
collects water from the properties to the south and west. The South
16 Ditch and South 31 Ditch are two major east-west trending
ditches that have their confluence with the north-south trending
Central Ditch. These ditches potentially receive run-on from the
Modern Landfill, Inc. which is directly east of the site. Standing
water exists at certain times of the year. Several smaller ditches
("N" Street Ditches, "O" Street Ditches, MacArthur Street West
Ditch, and Other Ditches and Depressions) are located around the
site and can potentially be impacted by runoff from the mixed acid
storage areas, Baker Smith area, Building 401 area, former shop
area, former acidification area, radioactive residuc storage area,
former waste oil and solvent storage, former radioactive material
storage areas, and offsite sources; leachate secping from the IWCS;
and discharge of impacted groundwater from the upper water-

hearing song

Concentrations ot PCBs, thallium, copper, magnesium and zinc in
sediments above background levels. Screened samples indicated
the presence of PAH levels in sediments above NYSDEC TAGM
reporting limits. Boron and lithium were reported in sediment
samples above the detection limits. Water quality parameters,
chloride. fluonide. sulfate, nitrogen as nitrate, nitrogen as ammaonia,
total kjeldahl nitrogen, total phosphorus. biological oxygen

demand. chemical oxvgen demand. boron. and lithium were
I

Surface Water

Sample surface water at 39
locations

3a, 3b,and 4

Sediment

Sample sediment at 39 locations

3a, 3b, and 4

COWINDOWSDesktoptbsp Draft Finalih 41 wpd

Page 60t 7
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TABLE 1.4-1

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Areas of
Envestigation

Knowledge of Area and Previous Investigation Results

Medium of Concern

Phase I Sampling Scheme to
Address the Area of Investigation

DQO Goal(s) from
TPP!

Uninvestigated
Areas

Subsurface conditions at several areas of the site not included in the
previous seven sections have not been characterized. Potential
contamination due to undocumented past site practices/activities
may have occurred in these areas. These areas may pose potential
problems in the site risk assessment if no investigation is performed
on them.

In general, the previously uninvestigated areas not included in the
previous sections have not had facility buildings or process
¢quipment. These areas are located across the site and most are
open grass. However, in the northern areas and the southeastern
corner of the site, these areas are covered with scrub brush and
trees.

Nao surface soil, subsurface sotl, or groundwater samples have been
collected in the previously uninvestigated areas.

Surface Soil

Sample surface soil at 12 locations

3a, 3b,and 4

Subsurface Soil

Sample subsurface soil at 12
locations

3a, 3b, and 4

Upper Water-Bearing
Zone Groundwater

Sample upper water-bearing zone
at 12 locations

1, 2, 3a, and 3b

Lower Water-Bearing
Zone Groundwater

Sample lower water-bearing zone
using & existing wells

Bedrock Aquifer
Groundwater

Sample bedrock aquifer using 2
existing wells

DOQOs are as follows: 1

Note:

COWINDOWSWesktoptsp Diraft Fimaltl 3 1 wpd

Evaluate presence or absence of chemicals released from WCS (Waste Containment Structure) to 1¥ or 2™ groundwater aquifer:

: Determine i chienoeai miitation s occutting s L gioundwater mto the WS,

3a Determine 1f hazardous substances and radiological activity at site are within limits established by ARARS;
3b Determine Contaminants of Potential Concern;

4 Define site physical features and characteristics; and

11 Determine nature and extent of contamination posing unacceptable risk.

Where possible, DQO 11 will be applied to the results of Phasc [ of the R,

Page 7ot 7
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TABLE 1.4.7-1

ANALYTICAL METHODS'
Soil Samples
Nitroaromatics 8330
TOC 9060
Mercury T47T1A
Arsenic, Lead, Lithium, Selenium, Silver, Thallium 3050B/6020
TAI Metals® 3050B/6010B
Volatiie Organic Compounds (VOCs) 5035/8260B
Semi-Volatile Organic Compeunds (SVOCs) 3550B/8270C |
Pesticides/PCBs 3550B/8081 A/8082
TCLP Extraction 1311 |

Gross ¢ and

500, Gas Flow, Modificd

Thorium-230

HASL 300, Gamma Sp:¢

Radium-226

HASL 300, Gamma Spc

U-235/238

HASL 300, Gamma Sp x¢

Total Uranium

ASTM D5174, KPA

Cation Exchange Capacity

9081

Reactivity SW-846, Section 7.7

Corrosivity 90408 |

[gnitability SW-846-1110

Water Samples ]

Herbicides (TCLP only)’ 3510C/8151A

Dissolved/Total Arsenic, Lead, Lithium, Silver, Thallium 3010A/3020A/6020

Dissolved/Total Mercury 7470A .

Other Dissolved Total/TAL Metals 3010A/3020A/60101- .

VOCs 5030B/8260B

Pesticides/PCBs 3510C/8081A/R082

Semi-Volatiles 3510C/8270C - J
Karen'C\MAXIM\PROJECTS\9905006-NFSS\FspiTablel.4.7-1.wpd 10f 2 May m Cechien 2ies. e



TABLE 1.4.7-1

ANALYTICAL METHODS'

Nitroaromatics

8330

TCLP Extraction®

1311

Gross ¢ and B3

900, Gas Flow

Radium-226

903.1 Modified, Radon Emanation

Thortum-230

HASL 300, Alpha Spe«

Uranium-235/238

HASL 300, Alpha Spec

Total Uranium

ASTM D5174, KPA

Reactivity

SW-846, Section 7.3

Corrosivity 90408

Lgnitability SW-846-1110

Geotechnical Methods

Particle Size Analysis of Soil ASTM D422 o
Liquid Limit, Plastic Limit and Plasticity Index of Soil ASTM D4318

Moisture Content

ASTM D2216

Soil Density In-Place

ASTM D2637

' The most recently promulgated versions of the methods cited above will be used unless otherwise irstructed.

= Using TIA 61E Trace ICP.

* TCLP will be required analysis for samples of investigation derived waste. These samples are not ¢ rrently inciuded
in the scope of work. All other TCLP parameters identified in Table 3-8.

ASTM = American Society for Testing and Materials
PCB = Polychlorinated Biphenyls

TAL = Target Analyte List

TCLP = Toxic Characteristic Leachate Procedure
TOC = Total Organic Carbon

Raren\t . AMAXIMAPROJECTS\9903006-NFSSimspiTablel 4.7-1. wpd
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TABLE 2-1

KEY PERSONNEL ASSIGNMENTS AND QUALIFICATIONS FOR THE RI
AT THE NFSS, LEWISTON, NEW YORK

FProject Assignment

Degree

Qualifications

Project Principal
Max Gricevich

MS, Biology

25+ years of experience in HTRW projects 1icluding site
investigations and related environmental evaluations/studies

at DOD/DQE/State sites.

Project Manager
Thomas Lachajczyk

MS, Meteorology

25+ years of experience in HTRW projects 1icluding site
investigations and related environmental ev:iyations/studics
at DOD/DQOE/State sites. Experience in rad:ological
contaminant migration modeling and cost aralysis for risk
radiological waste disposal.

Health & Safety Officer
Gregory Dawdy

BS, Biology

15+years of experience in HTRW projects ircluding

experience as Health & Safety Officer at DC'D and DOE
sites.

Data Manager
David Collins

MS, Chemistry

10+ years of expericnce in HTRW projects including data
management and implement third-party dats validation tor
site investigations.

Sr. Technical

Mi:hael Giordano, PE

BS, Chemical
Engineering

20+ years of experience in HTRW projects including site
investigations and related environmental ev. luations/studies
at DOD/DOE sites. Previously site-specific experience at
NFSS.

Project Certified
Industrial Hygienist
Yvonne Freix, CIH

BS, Chemistry

12+ years of expericnce in HTRW projects s Radiation
Safety Officer.

Radiation Safety
Officer
Douglass A. Haas

Registered Radiological
Protection Technologist

10+ years of expericnce as Radiation Safety Officer at
USACE HTRW sites.

Site Manager
Timothy Biggs, PG

MS, Geology

7+ years of experience in HTRW projects u cludimg
management of field projects for site invest-gations. remedial
investigations, and related environmental exaluationss/studies.

Analytical Services
Paul Smith, CHMM

BS, Chemistry

10+ years of experience in HTRW projects including
laboratory interface for site investigations. 'cmedial
investigations, and related environmental ey aluations/studies

Risk Assessment

Manager
Brian Mulhearn

BS, Toxicology

9 years of experience in HTRW projects in< luding site
investigations, baseline risk assessments an 1 related
environmental evaluations/studies at DOD und DOFE sire-

Principal Engineer
Dave E. Germernth, PE

BS, Civil Engineering

10+ years of experience in HTRW projects including site
investigations, feasibility studies and relate! envircnmental
evaluations/studies Extensive experience in
decontamination and decommissioning of radiologically
contaminated structures at DOE sites.

Karan'IMAXMPROJECTS\9905006-NFSS Table 2-1.wpd




TABLE 4.2-1

SAMPLE CONTAINERS, PRESERVATIVES
AND STORAGE REQUIREMENTS

Contamer
Preparation

Compounds (VOCs)

HCL, pH <2 and
Na.S.0,. if chlorinated

Parameter Preservative Holding Time Containers
WATER
Volatite TCL Organics, | 4°C. No headspace, 14 days Three 40 ml glass vials,

with Teflon-lined
septum and screw caps

Prec :anec bottde 700
supp ter

Semi-Volatile TCL
Organic Compounds
(SVOCs)

4°C

7 days until extraction.
40 days after extraction

Two !-liter amber with
Teflon-lined lid (Three
1-liter for QC)

Total Metals

HNO;, pH <2

6 months, except Hg 28
days

One :-liter (64 0z) high
density polyethylene
bottles with Teflon-
lined lids

Prec cange bottle 1mom
supp rer
Prec canee bottic: rom

supr ler

j—

Dissalved Metals

Field filtered, HNO,
pH <2

6 months, except Hg 28
days

One i-liter (64 oz) high
density polyethylene
bottivs with Teflon-
lined Lids

Prec cane.: bottiv. from
supy ier

Radionuclides

HNO, pH <2

6 months

One {-gallon, high
density polyethylene
bottles with Teflon-
lined lids

Prec cane: botlic- trem
supy iier

Gross o and 3

HNO, pH <2

6 months

One I-liter, high
density polyethylene
bottles with Teflon-
lined lids

Prec cane. hottles rom
supy lier

Tota. Organic Carbon
(TOC)

H,SO, pH <2, (no
headspace), 4°C

28 days

One 250-m! amber
glass with Teflon-lined
lids

Precieane © bottles om
supt lier

40 days after extraction

QC) amber with
Teflon-lined lids

Pesticides/PCBs 4°C 7 days until extraction, Two 1-liter (three for Predleans
40 days after extraction | QC) amber with sup: lier
Teflon-lined tids
Nitroaromatics 4°C 7 days until extraction, | Twu 1-liter (four for

Shottlos rom

!
|

Precieand | Fottlos rom

supalier

TCLP* The following pertains to analysis of liquid

wastes generated during the R1:

TCLP-VOCs

No headspace

14 days until TCLP, 14
days after TCLP

500-mj amber glass
with Teflon-lined
septum and screw lids

Precleancd botilos trom

suplier

KarenTAMAXIMAPROJECTS\S905006-NFSS:Fsp\Table4 2-1 wpd
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TABLE 4.2-1

SAMPLE CONTAINERS, PRESERVATIVES
AND STORAGE REQUIREMENTS

Container
Parameter Preservative Hoilding Time Containers Prepuaration
TCLF-SVOCs None TCLP Extraction - 14 Two -liter amber with | Prec canee bottier 1
days, Analysis Teflon-lined lids supp 1er
Extraction - 7 days
after TCLP Extraction,
Analysis - 40 days after
Analysis Extraction
TCLP-Pesticides None TCLP Extraction - 14 Two i-liter amber with | Prec anec bottles fom
days, Analysis Teflon-lined lids supp e
Extraction - 7 days
after TCLP Extraction.
Analysis - 40 days after
Analysis Extraction
TCLP-Herbicides None TCLP Extraction - 14 Two i-liter amber with | Prec.:anco bottie 1:om
days, Analysis Tetlon-lined lids supp ter
Extraction - 7 days
after TCLP Extraction,
Analysis - 40 days after
Analysis Extraction
TCLP-Metals None 6 months (28 days for One -liter high density | Prec ance bottle: tom
Hg) untit TCLP polvecthylene bottles supy ler
Extraction, 6 months with l'eflon-lined lLids
(28 days for Hg) until
analysis.
Reactivity 4°C 7 days One-vallon amber glass | Prec cance bottle: trom
(reaciivity sample supy ler
container)
Corrosivity 4°C 7 days Talken from reactivity Prec caneii bottle- tram
sample container supyr ier
lgnitability 4°C 7 days Taken trom reactivity Prec cane bottle . trom
sample container supr ier
SOIL
Total Metals 4°C 6 months, except Hg 28 | 8-o0z. glass with Teflon- | Prec caneo bottic: fom
days lined lid (inorganic supr ier
sampie container)
Radionuclides None 6 months 8-0z glass wide- Prec eane: botte - iam
mouthed with Teflon- supy ler
lined hds
KaremC AMAXIM\PROJECTSYO905006-NFSSFsp\Tabled 2-1. wpd 20f 4 Jann T hoe o e



TABLE 4.2-1

SAMPLE CONTAINERS, PRESERVATIVES
AND STORAGE REQUIREMENTS

Contamer

Bisulfate’, Methanol'

with 1 eftlon septa, and
magnetic stir bar pre-
weighed in the
laboratory.

supp er. p
at lab rate

Parameter Preservative Holding Time Containers Preparation
Gross o and None 6 months 4-07. :lass wide- Preci -ance dertles fron
moutled with Teflon- supp er
lined 1d
Cation Exchange 4°C Noue specified Taker from inorganic Preci -anec nettles I
Capacity sample container supp er
Pesticides’PCBs 4°C 14 days before 8-0z. amber glass wide- | Preci-anes ooutle !
extraction, 40 days mouthed container supp- er
after extraction (organic sample
conta:ner)
Volatile TCL Organics | 4°C, Sodium 14 days 3-40-m! VOA vials Prec: -anec bottles |

e-velvho

X

extraction - 7 days after
TCLP extraction,
Analysis - 40 days after
TCLP extraction.

KaremC AMAXIMAPROJECTS\9905006-NFSS'\FspiTabled. 2-1 wpd

Jof 4

laxim

Semi-Volatile Organic 4°C 14 days before Taker: from organic Preci:anec bottle- froo
Compounds (SVOCs) extraction, 40 days sampic container supp cr
after extraction
Nitroaromatics 4°C 14 days before Taken from organic Prec. :anec bottle 1
extraction, 40 days sampic container supp ier
after extraction
TOC 4°C 28 days Taken from inorganic Prec: :aned bottles 1+
sampic container supp ter
TCLF® - The following pertains to the analysis of solid waste generated during the RI
TCLP-VQCs no headspace TCLP - extraction 14 Two 1-0z. wide-mouth | Prec -aned bottle i
days, Analysis - 14 glass containers with supp er
days after extraction. Teflon-lined lids
TCLF-SVOCs None TCLP extraction - 14 Two 16-0z. amber Prec :anec bottle ¢
days, Analysis wide-mouth glass with | supp er
extraction - 7 days after | Teflon-lined lids
TCLP extraction, (TCL P organic
Analysis - 40 days after | container)
TCLP extraction.
TCLP-Pesticides None TCLP extraction - 14 Taken tfrom TCLP Prec zanec biottic
days, Analysis organic container Supp er

oy
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TABLE 4.2-1

SAMPLE CONTAINERS, PRESERVATIVES
AND STORAGE REQUIREMENTS

Parameter

Preservative

Holding Time

Containers

Container
Prepuaration

TCLP-Herbicides None TCLP extraction - {4 Taker from TCLP Prect ancc hotthes hom
days, Analysis organ:c container suppr oer
extraction - 7 days after
TCLP extraction,
Analysis - 40 days after
TCLP extraction.
TCLP-Metals None 6 months (28 days for Taken from TCLP Prec canec bettles o
Hg) for TCLP- organric cantainer supp er
extraction, Analysis
within 6 months (28
days Hg) after TCLP
extraction.
Reaclivity 4° 7 days 8-0z amber wide- Prec zance boule iom
mouth glass with supp er
Teflon-lined lid
(reactivity container)
Corresivity 4° 7 days Taken from reactivity Prec canes: bottle, trom
container sUpyer
lgnitebility 4° 7 days Taken from reactivity Prec cane:s botticos trom
contuiner supr et

*TCLP will be required for analysis of samples of investigation-derived waste. These ~amples are not currently

of worx.

Preserved in the field using pre-measured aliquots of preservative encapsulated in Tetlon ampules. Four samp
collected. Two samples will be preserved with sodium bisulfate (with a stir bar included). One sample will be
methancl. The fourth sample will be collected in a 2-0z. container for analysis for n.otsture content.

TCLP will be required analysis for samples of investigation derived waste. These samples are not currently -

of work

TCLP = Toxic Characteristic Leachate Procedure

Karenm WM AXIMPROJECTS\9905006-NFSS I spiTable4 2-1.wpd 4ot 4

cluc Lo the <cope

reontarers & | pe

presceoved ol

lude in the soope

Masio Tochoe oo oal I



TABLE 4.2-2

FIELD SCREENING/ANALYSIS EQUIPMENT AND CALIBRATION FREQUENCY

ftem

Brand

Model No.

Type Screening

PRI . |
vanpranon rrequency

Toxic Gas Monitor

4 Gas Combustable Meter

T™MX412

Oxygen. LEL, Hydrogen
sulfide, or carbon monoxide

Factory calibrated prior to
initiation of tield activities

Organic Vapor Detector

HNU

PS101, IS101

Organic vapors

Beginning and end of each day
according to factory instructions

Radiation Survey Meter

radiation

Organic Vapor Detector Thermo Environmental OVM 580B Organic vapors Beginning and end of each day
according to factory instructions
Vapor Detector Tubes Sensidyne/GasTech Model 800 Vapor detecting pump/sampling | None
system and detector tubes
Water Quality Meter Hydrolab 4041 Surveyor I pH, conductivity, temperature, Beginning and end of each day
ORP and DO according to factory instructions
YSI 600X1.
Alpha, Beta, and Gamma Ludlum Model 3 alpha, beta, and gamma Factory calibrated prior to

initiation of field activities

Decontamination Equipment

Plastic Sheeting, Buckets, Brushes,

T and Tap Water Sprayers, Liquinox or Aleonox, Tap Water, and DI Water

Sampling Fquipment

Soil / Sediment

Stainless steel shovel, stainless steel spoons, stainless steel Ekman dredge. stainless steel bucket auger. drilling rig with
hollow stem augers, split spoons, continuous sampler, packing material, labels, sampling containers

Groundwater/Surface Water

Teflon® bailers and minibailers; Masterflex peristaltic pump; electronic water level indicator with stainless steel leader; rope;

funnel: 0.45 micron in-line tilters; Teflon and silicone tygon tubing: 12-volt battery; submersible pump; Portable generator;
packing material; labels; preservatives; sample containers; {oot valve
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NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, er Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs | Metals Species TOC | Capacity | aromatics

NFS$9955201-001 Building 401 Area Soil Boring 201 {Surface Soil X X X x
NFS59958202-002 Building 401 Area Soil Boring 202 |Surface Soil X X X X X X X X
NFSS$9985203-003 Building 401 Area Soil Boring 203 | Surface Soil X X X X
NFSS99885204-004 Building 401 Area Soil Boring 204 {Surface Soil QC-005, QA-006, X X X X X X

MS/MSD-007
NFSS89955205-008 Building 401 Area Soil Boring 205 |Surface Soil X X X X
NFSS9955206-009 Building 401 Arca Soil Boring 206 |Surface Soil X X X X X X X X
NFSS§99585207-010 Building 401 Arca Soil Boring 207  [Surface Soil X X X X X
NFSS99S85208-011 Building 401 Area Soil Boring 208 }Surface Soil X X X X X X X X
NFS§9955209-012 Building 401 Area Soil Boring 209 |Surface Soil QC-013 X X X X X X X X
NEFSS9985210-014 Building 401 Area Seoil Boring 210 |Surface Soi! X X X X
NEFSS9YSS211-0153 Huilding 401 Area Sutl Horing 211 psurtace dout X N N N X N
NFS5§89955212-016 Building 401 Area Seil Boring 212 |Surface Soil X X X X
NF559955213-017 Building 401 Areca Soil Boring 213 {Surface Soil X x X X X X X X
NEFS59955214-018 Building 401 Area Soil Boring 214 [Surface Soil X X X X
NF559985215-019 Building 401 Arca Soil Boring 213 |Surface Soil X X X X X X
NESS99S82 16-020) Ruilding 40T Area Soil RBoring 216 | Surtiace Soil X X X | X X

RS SR A S . S

NESS9055217-021 Building 401 Agrea Soil Boring 217 [Surface Soil QC-022. QA-023, X X ¥ X X X X X

AT AN i
NESSQOSS301-025 Former Shop Area Soil Boring 301 Surface Soil X X X |

Pagdo ool by
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LEWISTON, NEW YORK
Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples? | VOCs | SVOCs | and PCBs |Metals |  Species TOC | Capacity | aromatics

NIFSS59988302-026 Former Shop Area Soil Boring 302 {Surface Soit X X X X X X X X
NFSS99S88303-027 Former Shop Area Soil Boring 303 |Surface Soil X X X X X X X X
NFSS9955304-028 Former Shop Area Soil Boring 304 |Surface Soil X X X X X
NFSS$99588305-029 Former Shop Area Soil Boring 305 [Surface Soil X X X X
NFS59955306-030 Former Shop Area Soil Boring 306 |Surface Soil X X X X X
NFS59955307-031 Former Shop Area Soil Boring 307 |Surface Soil X X X X
NFS59955308-032 Former Shop Area Soil Boring 308 |Surface Soil X X X X
NFSS6955309-033 Former Shop Area Soil Boring 309 |Surface Soil X X X X X X X X
NFSS9955310-034 Former Shop Area Soil Boring 310 [Surface Soil X X X X X
NFS59955311-035 Former Shop Area Soil Boring 311 [Surface Soil X X X X X X
NFSS9955312-036 Former Shop Area Soil Boring 312 JSurface Soil X X X X
NESS9955401-037 Former Acidification Soil Boring 401 {Surtace Soil QU-038 X X X X X

Area
NF859958402-039 Former Aciditication Soil Boring 402 |Surface Soil X X X X X

Area
NESS9955403-040 Former Acidification Soil Boring 403 {Surface Soil X X X X X X X X

Area
NESSOOSS LT Former Aerdificnton soit Borme 400 [ Surfisce Soil N N X AN X

Area N
NEDSYIRNAOS U2 ot Aaditivation Puu Bottig AU ol S | A A N N\ l

Arei | | L !




TABLE 4.3-1

PHASE [ - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SVOCs | and PCBs |Metals|  Species TOC | Capacity | aromatics
NFSS9988406-043 Farmer Acidification Soil Boring 406 {Surface Soit X X X X X X
Area
NESS9955407-044 Former Acidification Soil Boring 407 |Surface Soil X X X X X
Area
NFS59955408-045 Former Acidification Soil Boring 408 |Surface Soil X X X X
Arca
NFSS9955409-046 Former Acidification Soil Boring 409 [Surface Soil X X X X X X X X
Area
NFS59958410-047 Former Acidification Soil Bering 410 |Surface Soil X X X X X
Area
NFSS59955411-048 Former Acidification Soil Boring 411 [Surface Soil X X X X X X X X
Ared
NIFSS59985412-049 Former Acidification Soil Boring 412 |Surface Soil X X X X
Arca
NFSS9988413-0350 IFormer Acidification Soil Boring 413 jSurtuce Soil X X X X X X
Area
NFSS59958414-051 Former Acidification Soil Boring 414 | Surface Soil X X X X X
Area
NFSS59955415-052 Former Acidification Soil Boring 415 |Surtace Soil X X X X X X X
Ared
NESNUSNSTHO-033 Former Aciditiciation Soil Boring 46 tsurface Soil X X X X
i Arca 1 l
NESHUUNSG T o Formies vondinatne Se LRS! ~ i N N N N X X r X
Arci
NESSFUSNHES-L0D [Fommer Avidificato, Soit Bosing o1 pSaiace S 5 N i N N Y AN N N
e . l |
v l N, F a ) 1 i i i !
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PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SIiTE
LEWISTON, NEW YORK

Identification Parameters’
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs j Metals Species TOC | Capacity | aromatics

NFS559985419-056 Former Acidification Soil Boring 419 |Surface Soil X X X X

Area
NFSS§9955420-057 Former Acidification Soil Boring 420 |Surface Soil X X X X X

Area
NFSS9955421-058 Former Acidification Soil Boring 421 |Surface Soil X X X X

Area
NFS§9985501-059 Baker Smith Area Soif Boring 501 |Surface Soil X X X X X X
NFS559985502-060 Baker Smith Area Soil Boring 502 |Surface Soil QC-061, QA-062, X X X X X X X X

MS/MSD-063

NFS59955503-064 Baker Smith Area Soil Boring 503 {Surface Soil X X X X X X X X
NFSS5995S601-065 Former Radioactive Soil Boring 601 [Surface Soil X X X X

Residue Storage Arcas
NFS89985602-066 Former Radioactive Soil Boring 602 |Surface Soil QC-067 X X X X X X X X

Residue Storage Aren-
NESS9955603-068 Former Radivactive Soil Boring 603 |Surface Soil X x X X X X X X

Restdue Storage Areas
NFSS59955604-069 Former Radioactive Soil Boring 604 |Surface Soil X X X X

Residue Storage Arcas
NEFSS99S5801-070 Uninvestigated Arcas Soil Boring 801 |Surface Soil X X X X X X X X
NEFSS99SSR802-071 Uninvestigated Arcas Soil Boring 802 [Surface Soil X X X X
NFSS96SS803-072 Uninvestigated Areas Soil Boring 803 |Surface Soil X X X X

! 1
NESS9YSSEU4-(7 3 Limmnvestgated Areas Soil Boring 8U4 | durtace doti A A AN AN hY N AN AN
; . S T 5 1 -

NESSOOGSROS {17 Urinvvestioated Areus Sart Borime 805 |[Surface Soil N N N N X | N 1 X X
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LEWISTON, NEW YORK

£ )}
RAGE SITE

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

NIAGARA FALLS 5TO

Parameiers'

Identification
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs { SVOCs | and PCBs [Metals Species 'OC | Capacity | aromatics

NFS599S55806-073 Uninvestigated Areas Soil Boring 806 ]Surface Soil X X X X

NFS§9958807-076 Uninvestigated Areas Soil Boring 807 {Surface Soil X X X X X X X X
NFSS89958808-077 Uninvestigated Areas Soil Boring 808 {Surface Soil X X X

NFS59955809-078 Uninvestigated Areas Soil Boring 809 [Surface Soil X X X X X X X X
NFSS$99S85810-079 Uninvestigated Areas Soil Boring 810 }Surface Soil X X X X X
NFSS99S5811-080 Uninvestigated Areas Soil Boring 811 |Surface Soil QC-081, QA-082, X X X X X X X X

MS/MSD-083

NFSS899SS812-084 Uninvestigated Areas Soil Boring 812 {Surface Soil X X X X X
NFS$899$B201-085-X° |Building 401 Area Soil Boring 201 |Subsurface Soil X X * ) X X ) ‘
NFS5995B202-086-X {Building 401 Area Soil Bering 202 |Subsurface Soil X X X X X X X X
NFSS99SB203-087-X |Building 401 Area Soil Boring 203 |Subsurface Soil X X ‘ ) X X ! '
NES5995B204-088-X  [Building 401 Arca Sati Bormng 204 | Subsuriace Soil X ~ ‘ AN N X X )
NFSS99SB205-089-X |Building 401 Area Soil Boring 205 |Subsurface Soil X X ) ’ X X ! )
NEFSS995SB206-090-X |Building 401 Area Soil Boring 206 | Subsurface Soil X X X X X X X X
NFSS99SB207-091-X |Building 401 Area Soil Boring 207 |Subsurtace Soil X X ) X X X ) )
NFS5995B208-092-X  jBuilding 401 Area Soil Boring 208 {Subsurtace Soil X X X X X X X X
NESSG9SR200-093-N [Ruilding 101 Area Soil Boring 200 [Suhsurface Soil X X X X X X X X
NESS99513216-094-X {Building 401 Area Soil Boring 210 {Subsurtace Soil X X ' ’ X X J - J
NFSSOOSR2TEA05 0 IBuilding 101 Arey Sait Roring 211 | Kirhenrtice Soil ! X J X X X X x | ‘
NESSOIBI000 0 [ Buidig 101 s Solt Bermge 210 Isahones v [ N E N ] § \ ' '
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PHASE [ - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS

Identification Parameiers'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs | Metals |  Species TOC | Capacity | aromatics
NFS§99SB213-097-X [Building 401 Area Soil Boring 213 |Subsurface Soil X X X X X X X X
NFSS99SB214-098-X |Building 401 Area Soil Boring 214 [Subsurface Soil X X ' ) X X ' ’
NFSS99SB215-099-X (Building 401 Area Soil Boring 215 |Subsurface Soil X X ' X X X X !
NFSS99SB216-100-X |Building 401 Arca Soil Boring 216 [Subsurface Soil X X ! X X ) !
NFSS99SB217-101-X  |Building 401 Area Soil Boring 217 |Subsurface Soil |QC-102-X X X X X X X X X
NFSS99SB301-103-X |Former Shop Area Soil Boring 301 |Subsurface Soil ! X ) ! X X ) !
NFSS995B302-104-X (Former Shop Area Soil Boring 302 |Subsurface Soil X X X X X X
NFSS99SB303-105-X  |Former Shop Area Soil Boring 303 [Subsurface Soil X X X X X X X X
NFSS995B304-106-X  |Former Shop Arca Soil Boring 304 |Subsurface Soil [QC-107, QA-108, X X ! X X X ’ !
MS/MSD-109

NFSS99SB305-110-X |Former Shop Area Soil Boring 305 |Subsurface Soil ) X ! ) X X X !
NEFSS99SB306-111-X |Former Shop Area soil Boring 306 |Subsurtuce Soil N X ' N X X ) !
NESS99SB307-112-X {Former Shop Area Soil Boring 307 |Subsurface Soil ) X ! X X X ) .
NFSS99SB308-113-X (Former Shop Area Soil Boring 308 |Subsurface Soii ) X ’ X X X ! !
NFSS99SB309-114-X |Former Shop Area Soil Boring 309 |Subsurface Soil X X X X X X X X
NFSS99SB310-115-X |Former Shop Area Soil Boring 310 [Subsurface Soil X X ) X X X : !
NESSO0SIRAN - 1H6-X | Former Shap Area Soil Boring 311 |Subsurface Soil N X X ©ox X __q_ _4_7#
NEFSSO9SB3 12-117-X [Former Shop Areq Soil Boring 312 [Subsurface Soil X X ) ' X X ‘
NESSHISBACT 1IN X ormer sondifcation Sonl Roring 100 [Sohsarfee Sofl X X X N hY |
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4.3-1

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK
Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | znd PCBs | Metals Species TOC | Capacity | aromatics
4 4
NFSS8995B402-119-X  [Former Acidification Soil Boring 402 |Subsurface Soil X X ) X X X
Area
NESS99SB403-120-X  [Former Acidification Soil Boring 403 | Subsurface Soil X X X X X X X X
Area
4 4 )
NFSS5995B404-121-X  |Former Acidification Soil Boring 404  |Subsurface Seil X X X X X
Area
NF§S995B405-122-X  [Former Acidification Soil Boring 405 [Subsurface Soil X X ) X X X X )
Arca
4 4
NFSS99SB406-123-X  |Former Acidification Soil Boring 406 (Subsurface Soi! X X X X X X
Area
NFS$S99SB407-124-X |Former Acidification | Soil Boring 407 |Subsurface Soil ) X ) X X X ) X
Area
NEFSS99SB408-125-X  [Former Acidification Soil Boring 408 }Subsurface Soil ! X ! X X X ) )
Area
NESSO9SB109-126-X Former Acidification Soil Boring 409 [Subsurface Soil JQC-127-X X AN X BN A BN A hY
Area
4
NFSS99SB410-128-X  |Former Acidification Soii Boring 410 ]Subsurface Soil ) X ) X X X X
Area
NESS99SB411-129-X jFormer Acidification Soil Boring 411 |Subsurtace Soil X X X X X X X X
Aren
NESSQOSBA412-130-X [Former Acidification Soil Boring 412 {Subsurface Soil ‘ X ! X X X ) )
PIR YRS . |
NESROOSI T 130N e i Bprios Soil Borine H13 [Qubsyrfice Soil JOC- 132 OA<138 l X X X T X X —l X “
Areq MaiNISD-13d
—t 4 4
NENNOONTE U 03 0 T e e e ariam :\m? R.wmttv 0L Sobsurface Soif ! AN Y Y by N ' ‘
; i '\‘Y\\! L 4L ! — w_i____ — j! ke S R [ -




PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

NIAGARA FALLS

LEWISTON, NEW YORK

OTAD AT 4
DIUNRAUL SITE

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs |Metals| Species TOC | Capacity | aromatics
4
NFSS8998B415-136-X |Former Acidification Soil Boring 415 |Subsurface Soil X X X X X X X
Area
4 4 ]
NI'SS99SB416-137-X  (Farmer Acidification Soil Boring 416  |Subsurface Soil ) X X X X
Area
NFSS995B417-138-X |Former Acidification Soil Boring 417 | Subsurface Soil |QC-139-X X x X X X X X X
Area
NFS55995B418-140-X  |Former Acidification Soil Boring 418 |Subsurface Soil X X X X X X X X
Area
4 4 i 4
NFS$599SB419-141-X  [Former Acidification Soil Boring 419 [Subsurface Soil X X X X
Area
4
NEFSS$998B420-142-X [Former Acidification  |Soil Boring 420 |Subsurface Soil X X X X X ‘ !
Area
NEFSS99SB421-143-X  {Former Acidification Soil Boring 421 |Subsurface Soil ) X ) X X X ! !
Area
NESSOUSRA01-144-X | Baker Smith Arca Soil Boring 301 [Subsurface Soil X X X X X A BN X
NFSS99SBS02-145-X  [Baker Smith Area Soil Boring 502 |Subsurface Soil [QC-146, QA-147, X X X X X X X X
MS/MSD-148
NFSS99SB503-149-X  [Baker Smith Area Soil Boring 503 {Subsurface Soil X X X X X X x X
NFSS599SB601-150-X |Former Radioactive Soit Boring 601 |Subsurface Soil ) X ) X X X ’ !
Residue Storage Areas
NPORONUT Y 10y T R o Wi 00 T e e Nl v N \ N N N N X
Residue Storage Arcas
NESSUISB603-152-X  |bormer Radoactuve Sotl Boring 603 | Subsurtace Soni A A A BN AN A AN AN
Residue Storage Areas L
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TABLE 4.3-1

LEWISTON, NEW YORK

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Numher Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SYOCs {and PCBs | Metals Species TOC | Capacity | aromatics
NFSS995B604-153-X  [Former Radioactive Soil Boring 604 |Subsurface Soil ) X ) X X X ' '
Restdue Storage Areas
NFSS99S8B801-154-X |Uninvestigated Arcas Sail Boring 831 |Subsurface Soil X X X X X X X X
NESS99SBR02-155-X |Uninvestigated Areas  |Soil Boring 802 |Subsurface Soil ! X ! X X X ! )
NFS$399SB803-156-X |Uninvestigated Areas  |Soil Boring 803 |Subsurface Soil ! X ) X X X ) )
NFS§599SB804-157-X  |Uninvestigated Areas Soil Boring 804 [Subsurface Soil X X X X X X X
NFS899SB805-158-X  |Uninvestigated Areas Soil Boring 803 |Subsurface Soil X X X X X X X X
NFSS99SB8O6-159-X |Uninvestigated Areas | Soit Boring 806 |Subsurface Soil X ! ! X X X ! !
NFSS99SB807-160-X |Uninvestigated Areas Soil Boring 807 ([Subsurtace Soi!l X X X X X X X X
NFSS99SB808-161-X |Uninvestigated Areas | Soil Boring 808 |Subsurface Soil ! X ' X X X ' )
NFSS99SBR09-162-X  [Uninvestigated Areas Soil Boring 809 |Subsurface Soil X X X X X X X X
NESS99SB810-163-X  (Uninvestigated Areas Soil Boring 810 [Subsurface Soil X I A A A ’ AN
NFSS99SB81E-164-X  |Uninvestigated Areas Soil Boring 811 |Subsurface Soil X X X X X X X X
NESS99SB812-165-X |Uninvestigated Areas  |Soil Boring 812 [Subsurface Soil [GC-166 ) X ' X X X ! X
NEFSS99GW201-167  |Building 401 Area Soil Boring 201 |Groundwater  |QC-168. QA-109, X x X X
MS/MSD-170
NESSOOGW202-171  {Building 401 Area Sail Boring 202 |Groundwater X X X X X X X X
NFSS90GW203-172  jButlding 401 Arca Seil Boring 203 |Groundwater X X A A
NESSOQCW 204-1 75 Buddmy 401 Area ) :jil U\Jlnlll‘):k\)‘ (m?_m%.\.i/'.\(m A% \ N * N N [
NESSOUCGWR0S 1T [t 107 s Sl Bure 209 Jroundaater <L i A X |
Page v ol 14 NN echinologies,
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NIAGARA FALLS STORAGE SiTE
LEWISTON, NEW YORK

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

Identification Parameters’
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SYOCs | and PCBs |Metals |  Species TOC | Capacity | aromatics
NFSS99GW?206-175  [Building 401 Area Soil Boring 206 (Groundwater X X X X X X X
NFSS99GW207-176  |Building 401 Area Soil Boring 207 {Groundwater  |QC-177 X X X
NFSS99GW208-178  [Building 401 Area Soil Boring 208 |Groundwater ]QC-179, QA-180, X X X X X X X
MS/MSD-181
NFSS99GW209-182  |Building 401 Area Soil Boring 209 |Groundwater X X X X X X X
NEFSS9OGW210-183  |Building 401 Area Soil Boring 210 |Groundwater X X X X
NFSS99GW211-184  |Building 401 Area Seil Boring 211 {Groundwater X X X X X X
NFSS99GW212-185  |Building 401 Area Soil Boring 212 |Groundwater X X X X
NFSS99GW213-186  [Building 401 Area Soil Boring 213 |Groundwater X X X X X X X
NESS99GW?214-187  |{Building 401 Area Soil Boring 214 |Groundwater X X X X
NEFSS99GW215-188  (Building 401 Area Soil Boring 215 |Groundwater X X X X X
NESS99GW21o-18Y [Building 10t Area Sarl Bortng 216 JGroundwater kN N AN AN N
NFSSS9GW217-190  |Building 401 Area Seil Boring 217 {Groundwater X X X X X X X
NFSS99GW301-191  |Former Shop Area Soil Boring 301 |Groundwater X X X
NESS99GW302-192  {Former Shop Arca Soil Bering 302 |Groundwalter X X X X X X X
NFSS99GW303-193  {Former Shop Area Soil Boring 303 jGroundwater X X X X X X X
NESSOOGWI0L 199 |[Former Shop Area Kol Boring 304 |Groundwater X X X X
NESSOGW 305195 pi-ormer Shop Arca Sotl Borimg 305 (imund\\'ntc;m | N X X X
NISSPIGWANG 1oa thormer Shop A V\'UE! o 1!15_;71(1; | (mmm‘:\ .m: i V %\’ ! X ) ! X X
NESSPION ST e St s 7 [ s L L \ .
Pape 10 ol 14 A TR I IS ATCONTTN
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LEWISTON, NEW YORK

PHASE I - SURFACE SOTL, SUBSURFACE SOIL, AND GROUNDWATER SAMFPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE

identification Parameters
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SVOCs | and PCBs | Metals |  Species TOC |Capacity | aromatics
NFSS99GW308-198  [Former Shop Area Soil Boring 308 Groundwater X X X X
NI'SS99GW309-199  [Former Shop Area Soil Boring 309 |Groundwater X X X X X X X X
NISS99GW310-200  [Former Shop Area Soil Boring 310 |Groundwater X X X X X
NFSS99GW311-201  {Former Shop Area Soil Boring 311 |Groundwater  |QC-202 X X X X X X
NFSSS9GW312-203  |Former Shop Area Soil Boring 312 |Groundwater X X X X
NFSS99GW401-204  |Former Acidification Soil Boring 401 [ Groundwater X X X X X
Area
NFSS99GW402-205  |Former Acidification Soil Boring 402 {Groundwater X X X X X
Area
NFSS99GW403-206  |IFormer Acidification Soil Boring 403 |Groundwater X X X X X X X X
Arca
NFSS99GW404-207  |Former Aciditfication Soil Boring 404 |Groundwater X X X X X
Area
NESS9OGWA(5-208  [Fonmer Acidification Soil Boring 405 [Groundwater X X X X X X
Area
NFSS99GW406-209  |Former Acidification Seil Boring 406 |Groundwater X X X X X X
Area
NFSS99GW407-210  {Former Acidification Soil Boring 407 {Groundwater X x X X X
Arca
NESSOOGWI08-21 Former Acidification Soil Bornmge 108 [Groundwater X X X X
Area l
NESRYYOM B 2D [ ETT A L L i : [ v I . N N N N
. i) | i
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NIAGARA FALLS

LEWISTON, NEW YORK

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

QTMAD A MY OTTTD
DAUVRNAUL O 1 L

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radioilogical Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs [and PCBs | Metals | Species TOC | Capacity | aromatics
NEFSS99GW410-213 | Former Acidification Soil Boring 410 jGroundwater X X X X X
Area
NFSS99GWA411-214  {Former Aciditication Soit Boring 411 |Groundwater  |QC-213, QA-216, X X X X X X X X
Area MS/MSD-217
NFSS99GW412-218  {Former Acidification Soil Boring 412 |Groundwater X X X X
Area
NFSS99GW413-219  {Former Acidification Soil Boring 413 |Groundwater X X X X X X
Area
NFSS99GW414-220  {Former Acidification Soil Boring 414 [Groundwater X X X X X
Area
NFSS§99GW415-221  |Former Acidification Soil Boring 415 {Groundwater X X X X x X X
Area
NFSS99GW416-222  [Former Acidification Soil Boring 416 |Groundwater X X X X
Area
NISSOOGWA17-223  JFormer Aaiditication Sol Borwg 417 [Groundwater X X X N AN X A X
Area
NFSS99GW418-224  |Former Acidification Soil Boring 418  [Groundwater X X X X X X X X
Area
NESS99GW419-225  [Former Aciditication Soil Boring 419 [Groundwater X X X X
Area
NFSSOOGWA20-226  [Former Acidification Soil Boring 420 |Groundwater  |QC-227 X X X X X
L K X !
’\‘INWM(}\\TPW"?N Former Acidification Sorl Rerme 421 [Groundwater X X X X
' Area
!NYQQ‘?()(’]\\'<111—?7‘) Raker Soith \rea Soit Borme S0 [Orouandwiter AY A AN A% A Ay A AN
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TABLE 4
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LEWISTON, NEW YORK

el I 4 &

PHASE 1 - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

A TAT - M
FALLS STORAGE SITE

Identification neters
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs | Metals Specics TOC | Capacity | aromatics

NFSS99GWS502-230  |Baker Smith Area Soil Boring 502 |Groundwater X X X X X X X X
NESS99GWS03-231  [Baker Smith Area Seil Boring 303  |Groundwater X X X X X X X X
NFSS99GW601-232  |Former Radioactive Soi! Boring 601 |Groundwater X X X X

Residue Storage Areas
NFS§§99GW602-233  [Former Radioactive Soil Boring 602 |Groundwater X X X X X X X X

Residue Storage Areas
NFSS899GW603-234  |Former Radioactive Soil Boring 603 |Groundwater X X X X X X X X

Residue Storage Areas
NFSS§99GW604-235  |Former Radioactive Soil Boring 604 |Groundwater X X X X

Residue Storage Areas
NFSSO9GWE01-236  [Uninvestigated Areas Soil Boring 801  |Groundwater X X X X X X X X
NFSS99GWB802-237  {Uninvestigated Arcas Soil Boring 802 |Groundwater X X X X
NFSSO0GWER0A-238  Hlininvestisated Areas Soil Boring 803 |Groundwater X X X X
NFSS99GW804-239  |Uninvestigated Areas Soil Boring 804  [Groundwater X X X X X X x X
NEFSS99GWR05-240  |Uninvestigated Areas Sotl Boring 805 |Groundwater X X X X X X X X
NIFSS99GW806-241  [Uninvestigated Areas Soil Boring 806 [Groundwater X X X X
NESS99GWE07-242  [Uninvestigated Areas Soil Boring 807  [Groundwater X X X X X X X X
;'\J_FSS()()GWSOSQM Uninvestigated Arcas Soil Boring 808 |Groundwater X X X X
NESSQUGWE0Y-241  [Unimvestigated Arcas Soll Boring 0y JGroundwater A A A R N N
NESSUSONW S o Loy estigated Areas St Bormg 81 Ceponhda e N N . Y ; N N
NESSOOGWSETT-246  [Uninvestigated Arcas Soit Roring 811 1Groundwater X X X X i X i X X X




TABLE 4.5-1

NIAGARA FALLS STORAGE SITE

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

LEWISTON, NEW YORK
Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange! Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ [ VOCs | SVOCs [and PCBs |Metals|  Species TOC | Capacity | aromatics
NFSS99GWS812-247  |Uninvestigated Areas Soil Boring 812 |Groundwater  |QC-248, QA-249, X X X X X
MS/MSD-250

Notes:

! Volatile organics (by USEPA SW846 Method 5035/8260B)

Semi-volatile organics (by USEPA SW846 Methods 3550B/8270B)

Pesticides and PCBs (by USEPA SW846 Methods 3550B, 8081 A, and 8082)

Metals (by USEPA SW846 Methods 3050B/6010B/7000}
Radiological speciation: uranium-235, uranium-238, thorium-230, radium-226 (by HASL 300), gross alpha and beta radiation (by Method 900), and total uranivm (by ASTM D5[74)
Total Organic Carbon (by USEPA SWE46 Method 9060)
Cation Exchange Capacity (by USEPA SW846 Method 9081)
Nitroaromatics (by USEPA SW846 Method 8330)

! QC - denotes quality control ficld duplicate, QA - denotes quality assurance split sample, MS/MSD - denotes the matrix spike/matrix spike duplicate sample

! -X denotes bottom depth of sample in subsurface borings

! Additional analytes for subsurlace boring samples will be determined in the field if conditions (headspace detection, gamma detection, visual appearance, or olfactory) warrant.

Additional subsurface samples will begin with the unique number 386.
10 percent Duplicate, 5 percent Quality Control and MS/MSD samples will be taken for any additional subsurfuce samples taken.
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PHASE T - EXISTING WELL GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

N oarm

NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Identification Parameters’
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Lacation Matrix MS/MSD Samples? | VOCs | SVOCs | and PCBs |Metals |  Species TOC | Capacity | aromatics
NIFSS99BH05-251 Former Shop Area Well BH-05 Groundwater X X X X X X X
NFSS99BH12-252 Uninvestigated Areas Bedrock Well Groundwater X X X X X
BH-12
NFSS99BH15-253 Former Shop Area Bedrock Well Groundwater X X X X X
BH-15

NFSS99BH16-254 Former Acidification Well BH-16 Groundwater X X X X X X X

Area
NFSS9YBH?28-255 Former Actidification Well BH-28 Groundwater X X X X X

Area
NISS99BH?29-256 Former Acidification Wetl BH-29 Groundwater  |QC-257, QA-258, X X X X X

Area MS/MSD-259
NEFSS99B1136-260 Former Shop Arca Well BH-36 Groundwater X X X X X
NFS599BH39-261 Building 401 Area Well BH-39 Groundwater X X X X X
NEFSSO9B3H40-262 Building 401 Arca Well Bl-40 Groundwater X X X X bN
NEFSS99BH435-263 Former Acidification Well BH-45 Groundwater X X X X X X X

Area
NI'SS99BH46-264 Former Shop Area Well BlI-46 Groundwater  |QC-2635 X X X X X
NEFSS99BH48-266 Uninvestigated Areas Well BH-48 Groundwater X X X X X
NEFSSO9BHA9-267 [WCS Well BI1-46 Groundwater X X X X X
NESS99BES0-268 Uninvestigated Areas Well BH-50 Groundwater X X X X x X X
NESSYYBH -20Y Uiy esiigated Areds Moeil BH-31 Gitounidw aler A AN AN N A AN AN
*\“FQ%)QHII*?A:“ Cimnvestigated Areis ] Well R”';‘? (Iflltjlgjﬁl"k! i 0 \ AN ) ‘:\ 1 X | \ ! N | X
AN DWW S Deshtop b ap Dt Fital b 4 apd ISRILN ’ SIS e T i




PHASFE I - EXISTING WELL GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK
Identification Parameters’
Field QC Duplicate, Cation
: Sample QA Split, or Pesticides Radioclogical Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SYOCs | and PCBs | Metals Species TOC | Capacity | aromatics
NFSS99BI53-271 Former Radioactive Well BH-53 Groundwater QC-272, QA-273. X X X X X
Residue Storage Areas MS/MSD-274

NFSS99BHS56-275 Uninvestigated Areas Well BH-56 Groundwater X X X X X X
NFSS99BH57-276 Uninvestigated Areas Bedrock Well Groundwater X X X X X X

BH-57
NFSS99BHS58-277 Building 401 Area Well BH-58 Groundwater X X X X X
NFSS99BH59-278 Uninvestigated Areas Well BH-59 Groundwater X X X X X
NFSS599BH60-279 Uninvestigated Areas Well BH-60 Groundwaler X X X X X
NESS99BH61-280 Baker-Smith Area Welt BH-61 Groundwater X X X X X X X
NI'SS99BI62-281 Baker-Smith Area Bedrock Well Groundwater  {QC-282 X X X X X X X

BH-62
NISSO0BH63-283 Uninvestigated Areas Well BH-63 Groundwater X X X X X
NESS99BE64-284 IWCS Well BH-64 Groundwater X X A A X
NFSS99BH65-285 IWCS Well BH-65 Groundwater X X X X X
NFSS99BH66-286 [WCS Well BH-66 Groundwater X X X X X
NFSS99BH67-287 [WCS Well BH-67 Groundwater X X X X X
NFSS9GBH68-288 IWCS Bedrock Well Groundwater X X X X X

BH-68
NFSSO9B1169-289 WS Well BH-69 Groundwater X X bN l A A ]
NESSYIRHTU-290 WS Weli BL-00 Crroutids et N AN : Y I \ N l
NESRO9RIIT1-291 WS Well BH-T1 Groundaater N h N ! X X

- — - SO S . . S . —_ 1 ——

LOAWTINDOWS\WWesktopal sp Dratt Futadvh 3w Page 2ot o R R O T N S A T



Nates:

I Volatile organics (hy USEPA SW846 Method 5033/8260B)
Semi-volatile organics (by USEPA SW846 Methods 3550B/8270B)
Pesticides and PCBs (by USEPA SW846 Methods 355003, 8081A, and 8082)

Metals (by USEPA SW846 Methods 3050B/6010B/7000)

Radiological speciation: uranium-235, uranium-238, thorium-230, radium-226 (by HASL 300), total alpha and beta radiation (by Method 900), and total uranium (hy ASTM D5174)
Total Organic Carbon (by USEPA SW846 Method 9060)

Cation Exchange Capacity (by USEPA SW846 Method 9081)

Nitroaromatics (by USEPA SWE46 Method 8330)

2 QC - denotes quality control field duplicate, QA - denotes quality assurance split sample, MS/MSD - denotes the matrix spike/matrix spike duplicate sample
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PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

ARIT AT ATI A T AT ¥ OV OUTULMATY

NIAGARA FALLS STORAGE SITE

LEWISTON, NEW YORK

Fal niFal 12 nl

AWINDO S Deshtapndsp Uiatt bl 0 8 wpad

Identification Parameters’
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange! Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SYOCs |and PCBs |Metals |  Species TOC | Capacity | aromatics
NIFSS99SW701-292 IWCS North Ditch Location 701 Surface Water X X X X X X X
NF§S99SD701-293 IWCS North Ditch Location 701 Sediment X X X X X X X X
NFSS5998W702-294 IWCS Central Ditch Location 702 Surface Water X X X X X X X
NFSS§998D702-295 IWCS Central Ditch Location 702 Sediment X X X X X X X X
NEFSS98W703-296  [IWCS South Ditch Location 703 Surface Water X X X X X X X
NFSS998D703-297 IWCS South Ditch Location 703 Sediment QC-298, QA-299 X X X X x X X X
MS/MSD-300
NFSSe9SW704-301 Central Ditch Location 704 Surface Water X X X X X X X
NFSS99SD704-302 Central Ditch Location 704 Sediment X X X X X X
NFSS99SW705-303  |Central Ditch Location 705 Surface Water X X X X
NFSS99SD705-304 Central Ditch Location 705 Sediment X X X X
NESS995W706-305 Clentral Dateh Locanen 706 Surface Water A AN N N AN
NFSS599SD706-306 Central Ditch Location 706 Sediment X X X X X
NFSS995W707-307  |Central Ditch Location 707 Surface Water X X X X
NFSS99SD707-308 Central Ditch L.ocation 707 Sediment X X X X
NEFSS99SW708-309 Central Ditch Location 708 Surface Water [QC-310 X X X X
NESSO9SH708-311 Central Diteh [ ocation 708 Sedunent X N X X
NEFSSO9SWT09-312 Central Ditch Fhlw,nuuion 709 Surfice Water X X ] ‘( X X |
NISKO0LTNO. TR (‘\-n;;:g‘\ D‘if:‘h 7 I oeation 700 Sediment X X X X X
NESSQOSW T30 Contrat D Pocation 70 Surface W N N N N ! N AN } N |
Fap 3 Ml i
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TABLE 4.5-1
PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK
Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | YOCs { SVOCs | and PCBs |Metals Species TOC | Capacity | aromatics

NFSS99SD710-315 Central Ditch Location 710 Sediment X X X X X X X X
NFSS998W711-316 [0 Street South Ditch  |Location 711 Surface Water X X X
NFSS99SD711-317 “()” Street South Ditch  {Location 711 Sediment X X X
NFSS99SW712-318  [West Ditch Location 712 Surface Water X X X X X X
NFSS99SD712-319 West Ditch Location 712 Sediment QC-320, QA-321, X X X X X X X X

MS/MSD-322
NFSS99SW713-323  [West Ditch Location 713 Surface Water X X X X X X X
NFSS§99SD713-324 West Ditch Location 713 Sediment X X X X X X X X
NFSS99SW714-325 West Patrol Road Ditch  |Location 714 Surface Water X X X X X X X
NFSS998D714-326 West Patrol Road Ditch  |Location 714 Sediment X X X X X X X X
NESS99SW715-327  |Modern Ditch Location 715 Surface Water X X X X X X X
NEFSSO9S1715-328 Modern Diteh l.ocation 713 Sediment A N A h hY AN A \
NIFFSS99SW716-329  |South 31 Ditch Location 716 Surface Water X X X X X
NFSS99SD716-330 South 31 Ditch Location 716 Sediment QC-331 X X X X X
NFSS995W717-332 South 31 Ditch lLocation 717 Surface Water X X X X X X X
NFSS995D717-333 South 31 itch Location 717 Sediment X X X X X X X X
NESSUOSWTIR.33 Sonth 31 Dareh T ocation 718 Surtace Water  1QC-33% QOA-336 X X X X X N X

MSiMSD-337 | |
NESSYUSD B0 South 31 Lk Location TN Sedient \ \ N X N, ! AN T N \
(NESSPORW IO [Buitding A0 Dk JLocation 710 (Surtiee Water JQC-34D x| Lox N I |

COWINDOWNDeskopdsp Dol Fovalid > Lwpy tage 2ot > NMLan s FOCIHOng s,



TABLE 4.5-1

PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED

NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Identification Parameters'
Field QC Duglicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples® | VOCs | SVOCs | and PCBs |Metals Species TOC | Capacity | aromatics
NFSS899511719-341 Building 401 Ditch Location 719 Sediment X X X
NFSS99SW720-342  |South 16 Ditch l.ocation 720 Surface Water X X X X X
NFS5995D720-343 South 16 Ditch Location 720 Sediment X X X X X
NFSS8995W721-344 South 16 Ditch Location 721 Surface Water X X X X
NEFSS995D721-345 South 16 Ditch Location 721 Sediment X X X X
NFSS995W722-346  |South 16 Ditch Location 722 Surface Water X X X X X X X
NFSS998D722-347 South 16 Ditch Location 722 Sediment X X X X X X X X
NESS995W723-348 Castle Garden Road West [Location 723 Surface Water X X X X X X X
Ditch
NFSS599SD723-349 Castle Garden Road West [Location 723 Sediment X X X X X X X X
Ditch
NFSSO9SWT2 230 O Strect South Diteh I ocation 724 Surface Water X X X X
NEFS59951)724-351 “0O7 Street South Diteh |Location 724 Sediment X X X X
NEFSS99SW725-352  [*O” Street South Ditch  [Location 725 Surface Water X X X X
NFS89951725-3353 “0)” Street South Ditch Location 725 Sediment X X X X
NFSSO9SWT26-354 =07 Street North Ditch Location 726 Surface Water X X X X X
NIFSS9951726-353 (Y Street North Diteh Location 726 Sediment X X X X X
NIFSS99SWT27-356 (7 Street North Ditch Location 727 Surface Water X X X
NESSYIS1IIT27-557 “O sueel North Iieh Lovation » .27 Sedient AY N N
NESSOHOSWTIR-358 O Street ‘\4'(_:_71]1 Dhteh - i l"L;lfi(‘rh 2R ,_ELLIL]“_\}YLE;L X N B ._:,ﬁ b X 1
COWINDOW Sesktopitsp Dratt Fioald 31 awpd fage 3ol 3 Manitn Lechnologies, e




ABLE 4.5-1

PHASE 1 - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs |and PCBs | Metals |  Species TOC | Capacity | aromatics
NFSS995D728-359 () Street North Ditch L.ocation 728 Sediment QC-360, QA-361, X X X X
MS/MSD-362
NEFSS99SwW729-363 “(0” Street North Ditch Location 729 Surface Water X X X X X X
NFSS995D729-364 “0 Street North Ditch Location 729 Sediment X X X X X X X X
NI'SS99SW730-363 *0O~ Street North Ditch Lacation 730 Surface Water X X X
NIFSS99SD730-366 “0” Street North Ditch Location 730 Sediment X X X
NFSS99SW731-367 MacArthur Street West  [Location 731 Surface Water X X X X X X X
Ditch
NFSS99SD731-368 MacArthur Strect West Location 731 Sediment X X X X X X X X
Ditch
NFSS995W732-309 MacArthur Street West Location 732 Surface Water X X X X X X X
Ditch
NESSOUSIITAL. 370 M Arthur Street Wee Locaton 732 Sediment X Y X X X X X X
Ditch
NFS55995W733-371 MacArthur Street West  [Location 733 Surface Water [QC-372 X X X X X X X
Ditch
NFSS99SD733-373 MacArthur Street West Location 733 Sediment X X X X x X X X
Ditch
NIFSS995W734-374 Depressed Area Location 734 Surface Water X X X X X X X
NEDIDYYDIU) ;v AU S iLa Tt T I St N A N S ~ Ay N X
1
NESSOONW TS YA LOWAT Dk I aeation T3S Surface Water N N X X X ] X X
e N 4. . e ]
NESS99SDT735-377 CWAM Ditch f.ocation 733 Sedunent B A A A S ‘1 N I * »
I .
(NESSDORITRA 2R N Street Nogrh Pyeh Focntioen 736 [ Surtiee Warer X AN A} XN L
CAWINDOWS Desktopibsp Dratt binalid 3 twped Pape 4ol o Mt s eehnatoges, ne
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TABLE 4.

PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED
NIAGARA FALLS STORAGE SITE
LEWISTON, NEW YORK

Identification Parameters'
Field QC Duplicate, Cation
Sample QA Split, or Pesticides Radiological Exchange| Nitro-
Sample Number Area of Investigation Location Matrix MS/MSD Samples’ | VOCs | SVOCs | and PCBs | Metals Species TOC | Capacity | aromatics
NFSS9958D736-379 “N™ Street North Ditch  [Location 736 Sediment X X X X
NFSS99SW737-380  [*N” Street North Ditch  Location 737 Surface Water X X X X
NFSS5%9SD737-381 “N” Street North Ditch  {Location 737 Sediment X X X X
NFSS99SW738-382  |“N” Street South Ditch  |Location 738 Surface Water X X X X
NFS8S99SD738-383 “N” Street South Ditch  |Location 738 Sediment X X X X
NFSS99SW739-384  [“N” Street South Ditch  |Location 739 Surface Water X X X X X X X
NFSS99SD739-385 “N” Street South Dilch  [Location 739 Sediment X X X X X X X

Notes:

! Volatile organics (by USEPA SW846 Method 5035/8260D)

Semi-volatile organics (by USEPA SW846 Methods 3550B/8270B)

Pesticides and PCR« (hy TISFPA SWERA6 Methods 335013, 808 1A and 8082
Metals (hy USEPA SW846 Methods 3030B/601013/7000)

Radiolegical speciation: uranium-233, uranium-238, thorium-230, radium-226 (by HASL 300), total alpha and beta radiation (by Methad 900). and wtal uranium (by ASTM D3174)

Total Organic Carben (by USEPA SW846 Method 9060)

Cation Exchange Capacity (by USEPA SW846 Method 3081}
Nitroaromatics (by USEPA SW846 Method 8330)

CAWINDOW shiesktopsfsp Diattciimalid 2§ spd

Puge 3014

QC - denotes quality control tield duplicate, QA - denotes quality assurance split sample, MS/MSD - denotes the matrix spike/matrix spike duplicate sample

Nl
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wi.2 Adapted lrom Rogers etal 1990

REGIONAL GEOLOGIC STRATAGRAPHIC COLUMN

Niagara Falls Storage Site
Lewiston, New York

Note  Tre verucal ine patiern represents
unconlormities - places where no rock record
exists for that span of bme The record i1s missing
because rock was removed by erosion belore
the deposition of the next unit. or because no
duposition occurred dunng that ime

The vertical axis of this patiern represents
ume, not thickness The scale along this axis is
only approximate

7 Akson - dolomite

Bertie - dolomite

Camillus - shale

Syracuse — shale. dolomite
salt", and anhydnte®*

Vermon - shale
salt® and anhydnte**

* Major deposis are 1o the
soutn and eas! ol the Tonawanda area

** Anhydrite s calcium sulphate
(CaS04) that turns nlo gypsum
(CaS04 + H20) when exposed 1o waler
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ENGINEERING SOIL
CLASSIFICATION®

GENERALIZED
COLUMN

THICKNESS
(meters)

e
0-1.5 ¢'?h :

DN

-

3-6.9 ¢

N

AN

NN
N
N

3.3-8. 7/ 7L

\

N\

5w i -l{ ﬂM-

o Major Soil Types

¢ -
R Soil Type Variations
M;I or Transitional Soils

*So0il classification based on the
Unified Soil Classification System

silt.

EY:

Brown or yellow-brown silt with varying percentages
In many areas, this unit is indistin-
guishable from the underlying unit
tains sand ang gravel.
medium density.

of organics.

Predominantly brown to red-brown clay containing
significant amounts of silt and sand, with lesser
TI7.1.J]1 amounts of gravel.
suef-ll clayey silt.

. smsw .| generally restricted to the basal
‘-4 usually dry and of medium relative density

Gray or gray-brown clay with varying amounts of silt

7 ,.H
// I/ persed randomly.

and sand.

gravel becomes the dominant constituent of the soil,
especially in the transitional
is soft to medium.
saturated and is slightly to moderately plastic.

Consistency

Unit is composed predominantly of gray or brown sandy
Generally a transitional zone, it can range

from almost clean sand to silty clay.
1q )| tities vary from absent to being over 50% of the

7, unit. Zone is site-continuous, with rare localized
I //sc;ﬁf absences due tc erosion. Unit is wet.
0-3.6 u / 7S a
J 26
|| { '?71- Red to red-brown clayey silt. Gravel present
0-3 ML 5/ /27 throughout, occasionally 1in quqntity. Uﬂlg is
l ML //c}/& commonly present where bedrock is topographically
! j/g 7, depressed. is generally dry and has a relative
s a Ac density classed as dense to very dense.
= L3 /////‘
270+ [5h4E2
L,
A7V

Queenston Formation.
siltstone.
common.

S - Occasionally, entire unit is composed
Il of clayey, silty sands and/or gravels, but these are

Gravel is generally small in size and dis-

Occasional lenses of green siltstone are
Bedding is thin and horizontal.
of rock is slightly to moderately weathered, with
some calcite replacement on the wider fractures.
Clay is present on some weathered surfaces.

Silly gravels, poorly graded gravel-sand-silt mistures
Clayey gravels, poorly qraded gravel-sand-clay mistures
- Well graced sands, gravelly sands; liltle or no fines
Poorly qraded sands, gravelly sands. little or no fines
$ilty sands, poorly graded sand-silL mizlures.
Clayey sands, poorly graded sand-clay mixtlures.
Inorganic silts and very fine sands, rock flour, silly
or clayey fine sands with slight plasticity
Inorganic clays of low Lo mediuvm plasticity, gravelly
clays, sandy clays, silty clays, lean clays
Organic silts and organic silt-clays of low plasticity
Organic clays of mediuve to high plasticity

DESCRIPTION

Soil often coan-
Generally dry and of loose to

Portions of this unit are often

area. Soil is

Occasionally, the sand, silt, or

1one at the base,
Unit is generally

Gravel quan-

Red to brown-red shale and

Upper zone

GENERALIZED SITE SPECIFIC
GEOLOGIC STRATAGRAPHIC COLUMN
Niagara Falls Storage Site

Lewiston, New York
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| Project #: 9905006 Figure #: 1.1.3-3
| Scale: As indicated Date: 09-20-99
Drawn by: DCJ Checked by: JLR
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200 MILES
]
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T
250 KILOMETERS

EXPLANATION

Magpnitude Scale Seismic Source Zones (enclosed by dashed lines)

3039 4049 5059 6.0-6.9 C = Western Quebec
D = Niagara
O O 11 = Clarendon~Linden structure (bold line)
o]
: 1929 = Location of Attica, New York, earthquake of August 12, 1929
* = Niagara Falls Storage Site
Earthquake locations and magnitude

values are from Armbruster and
Seeber (1992).
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NIAGARA SEISMIC SOURCE ZONE Project #: 9905006 Figure #: 1.1.3.7-1
Niagara Falls Storage Site Scale: As indicated Date: 09-20-99
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Future Land Use
(to year 2700)
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Date Drilled Well/Boring No.

Dale Instatled Date(s)
Drilling Firm Logger
Static Water Level Before Development TOC

Depth of Sediment in Well:

Before Development: After Development: »

Water Column Length Well Casing ID |
Borehole Diameter Length of Screen |
Tatal Depth of Well TOC Stand Pipe Height ‘

Water Column

Quantity/Foot = 0.3 - + = e x75=__ _ _ _galft ;

V. v, v, i
Total Water Column Quantity = fr x = gal .:

Wwater Column Length gal/ft ¥
Quantity of
Waler to be = + x5 =
Removed Quuntity of Water Lost and Water Column Quaniity o be
Used During Drilling Quantity Removed
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‘Well No.
PUMPING: Rate Time Total Gallons
Date (gpm)} Start Stop Minmutes Removed Comments
Physical Characteristics (turbid, color, oder, particulates) e
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Well Construction Details

Location {Job No. Well No.

Date of Installation Time Start Time Complete

Ground Surface Elevation Drill Firm Driller_ _
Logger. Signature Water Level .
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All depth measurements of well detail are from ground surface unless otherwise indicated.

Remarks:

. Total Length of Protective Casing

5. Type of Stand Pipe Cap
. Depth to First Joint

. Type of Blank Pipe

Height of Protective Casing Above Ground |

Type of Protective Casing

Height of Well Standpipe Above Ground

Type.
Total Leagth of Blank Pipe |
Diam. |

Tnrerval

Length of Screen
Type of Screen |
Total Depth of Boring, Hole Diam. a
Type of Material ;
Depth to Bortorn of Screen [
Well Poirt Length
Type of Screea Filter Pack &
Quantity Used
Depth to Top of Filter Pack
Type of Seal
Quantity Used
Depth 1o Top of Seal
Depth to Top of Secondary Sand
Depth of Concrete Grout

Type of Grout Mixture,

Type of Protective Casing Cap
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Project No.
=8 Parameters:
25
56
Preservative:
Date and Time
Sampler
Lab No.
!
Project No. ;
g 8 | Parameters:
" 5 ‘
< @
' Preservative:
Date and Time ’
Sampler
Lab No.
Project No.
" Parameters:
g
A
Preservative:
Date and Time
Sampler
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EXAMPLE OF SAMPLE CONTAINER LABELS

I Project No.
T
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CUSTODY TRANSFER RECOL [RORATORY WORK REQUEST

Project Mumber Date Work In, Report To Page __ of

Requested By: Received By: Date Required

ANALYSES REQUESTED

SAMPLE IDENTIFICATION

SITE CODE DATE
LAB NO. SAMPLE DESIGNATION COLLECTED PRESERVATION CONTAINER COMMENTS

ITEM

ool (=l TR CER ERY [ (R EoR LR L Lo

—
™)

13

20
Items Transferred Relinquished By Date Time Received By Reason For Transfer ROUTING

GC o INORG LAB MGR
GCMS o GCMS MGR o L.AB MGR

ORG PREP o OFFICE MGR
ORG LAB MGR o DATA MGR

o o o o

EXHIBIT52 Cnaevo, #

By

| Maxim Technologics, lic. CHAIN OF CUSTODY/LABORATORY ANALYSIS FORM Clic d By:

! Date-
[ e o e e e I . S i

KaremC:\Maxim\Projects\0905006\FSP Maxim Technologies, Inc




EXHIBIT 6-1

SHIPPING CONTAINER CHECKLIST SUMMARY

| ATTN: CORPS OF ENGINEERS CONTRACTORS:

Fajlure to properly handie or document the project samples could jeopardize the

usability of the sample results and ultimately the project. Prior to sending this cooler

to the Laboratory, please check the following iters:

Is the project clearly identified on the Chain-of-Custody (official project
name, project location, project phase)? Is the United States Army Corps cof
Engineers project number from the Sampling Plan or Work Plan clearly
indicated on the Chain-of-Custody?

Are .all enclosed sample containers clearly labelled with waterproof
(permanent) ink?

Are the desired analyses indicated on the bottle labels and Chain-of-Custody

and are the metals defined on the Chain-of-Custody (e.g., metals - lead,
cadmium, etc.)? :

Doés the information on the Chain-of-Custody match the information on the
sample container labels? '

Have you placed the Chain-of-Custody in a plastic bag and attached i' to the
inside of the cooler 1id? :

Have the samples been properly preserved (acid or base and cooling to 4°C)

Is there a Contractor point of contact including name and phone number
clearly shown on the Chain-of-Custody?

Is there sufficient ice (double gabbed in ziplocks) or "blue ice” in the
cooler? It is recommended that the samples be prechilled before packing.

This is a partial list of the requirements for proper documentation and shipping of the
environmental samples, please refer to the Work Plan or Sampling . Plan for further

details.

EXHIBITO08/nw



EIT8—1
CHECKLIST OF FIELD EQUIPMENT AND OTHER MATERIALS

1 Contract specification.

2. Contract plans.

3. Sampling and analysis plan.

4. Example tables for recording of all data.

5. Base maps fof documenting sampling locations.

6. Quality assurance (QA) sample table t0 match up the quality:control (QC) and

QA samples.
7. Technical reference books for the identification of chemical ﬁazards.
8. Hazardous waste manifest forms.
9. Rcference materials for proper completion of manifests.

| 10. Field screening instruments.

11.  Calibration gas.

12.  Calibration standards.

13.  Instrument operating manual, with copy provided to the quaiity assurance
‘personnel as an attachment t0 the DCQCR, if not already provided in the
sampling and analysis plan.

14.  Backup instrument for field screening.

15.  Established procedures for iﬁstrumen@ repair.

16.  Standard operating procedures for decontamination.

17. Decontalﬁination materials including solvents, rinse water, fissue, etc.

18.  Sample collection equipment.

Labels for sample containers.

EXHIBITX%/aw 1of2



EXHIBIT 8-1
(Continued)

CHECKLIST OF FIELD EQUIPMENT AND OTHER MATERIALS

20.  Examples of completed sample ?shipping dé)cuments, e.g., air bills.
»1.  Sample containers of the types to be used for each analysis.
22. Chain-of-custody forms.
23, Chain-of-custody seals.
24. Sample shipping coolers. z
25.  Strapping tape.
26. Sample packing materials, including plastic bags and vermiculite.
| 27.  Ice packs to cool sample cooler.
28. Laboratory informatibn: narne,L address, phone pumber, point of contact,
turnaround time for the analyses, and documentation that all labs have been
notified that the samples will be shipped and confirmation that the laboratory will

accept the samples.

§ 29.  Copy of a phone log with USACE QA laboratory showing that the government
QA samples have been scheduled with the Iaboratory.

| 30.  Copy of ENG Form 4025, which remedial action contractors will use to transmit
analytical data.

L

EXHIBITO0% nw 20f2



EXHIBIT 8-2
CHECEKLIST OF ACTIVITIES

The CQC representative shall review all pertinent sections of the plans and
specificatiops during the preparatory meeting in order to ensure that all field
personnel are cognizant of the overall project data quality objectives (DQOs) as
well as any specific sampling and analysis requirements. This should in:lude §
reading the sections aloud, if necessary, to clarify the requirements.

Likewise the SAP (i.e., QAPP and FSP) should be reviewed in details.

All instruments should be calibrated during the preparatory inspection meeting
using certified calibration standards, gases, €tc.
Fquipment decontamination procedures will be demonstrate din detail using the §
proper decontamination solutions in accordance with the sampling and analysis §
plan.

A full set of sample custody forms will be completed to be used as a guide quring
sampling.. The sample oumbering system will be discussed. The laboratory
addressess and phone numbers will be recorded on the form. analytical test §
methods will be discussed and recorded on the form. Caution should be exercised
to assure that the test method is clearly specified. Sample representation will be §
recorded ont he form. All required data should be documented on this sample '
form.

The sampling team should demonstrate in detail how each type of sample will be
collected, using the intended sample containers, sampling equipmerns, §
decontamination procedures, and data reporting requirements.

Laboratory turnaround times ghall be established and documented in the minutes of
the preparatory meeting. The CQC representative shall present a tracking system §
to assure that all data are received in a timely manner. ‘

© EXHIBITO10/nw lof2

Initial Pk__l:ase Checklist of Activities

1.

The CQC representative should oversee the sapling activities and review th2 work "
for compliance with contract requirements.

Irdividual sample labels and chain-of-custedy forms will be inspected for aci:uracy, :
completeness, and consistency.

The packaging and shipping of the samples will also be inspected by thz CQC
representative. -

Maxim



R PN . .
EXHIBIT 8-2
(Continued)

CHECKLIST OF ACTIVITIES

4. Initial instrument calibration and ongoing calibrations will be observed, verified,
and documented.

5. Field notes will be inspected to assure that all pertinent data are recorded in
accordance with the contract requirements. These notes shall include
identification of field control samples (replicate samples, split samples, field
blanks, etc.), detailed sketches showing the sample locations, and any other items
identified from Instruction F-1 as applicable to the project. These sample
locations should be recorded daily on the as-built drawings.

6. The sampling team leader should complete the table which matches up primary
QC and QA samples, at the conclusion of each day of sampling and attach a copy
of the DCQCR.

Follow-Up Phase

1. The CQC representative is responsible for continued daily contract compliarce
until completion of the particular feature of work.

EXHIBITO10/nw 2 0£2 Maxion



EXHIBIT 9-1
DAILY FIELD QUALITY CONTROL REPORT

Page 1 of 2

Date 7 COE Project Manager
Date Maxim Project Manager
Weather: SiteManager
Temperature _ Project Number
Humidity Site

Wind

Cloudiness

Subcontractors on site:

Equipment on site:

Work performed including sampling:

Quality Control Activities (including calibration):

CAWINDOWS\Desktop\NFSS WORK PLAN\exh9_1.wpd
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EXHIBIT 9-1
DAILY FIELD QUALITY CONTROL REPORT

Page 2 of 2
Health and Safety Levels and Activities: : o
Problems and Corrective Action: o
Special Notes: ——
By: ‘ -
Title: —_—

CAWINDOW S\Desktop'NFSS WORK PLANexh9_1.wpd Maxim = echni.ogies, Inc
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METHOD 5035

CLOSED-SYSTEM PURGE-AND-TRAP AND EXTRACTION FOR

VOLATILE ORGANICS IN SOI|, AND WASTE SAMPLES

1.0 SCOPE AND APPLICATION

1.1 This method describes a closed-system purge-and-trap process for the analysis of
volatile organic compounds (VOCs) in solid materials (e.g., soils, sediments, and solid waste). While
the method is designed for use on samples containing low levels of VOCs, procedures are aiso
provided for collecting and preparing solid samples containing high concentrations of VOCs and for
oily wastes. For these high concentration and oily materials, sample collection and preparation are
performed using the procedures described here, and sample introduction is performed using the
aqueous purge-and-trap procedure in Method 5030. These procedures may be used in conjunction

with any appropriate determinative gas chromatographic procedure, including, but not limited to
Methods 8015, 8021, and 8260.

1.2  The low soil method utilizes a hermetically-sealed sample vial, the seal of which is never
broken from the time of sampling to the time of analysis. Since the sampie is never exposed to the
atmosphere after sampling, the losses of VOCs during sample transport, handling, and analysis are
negligible. The applicable concentration range of the low soit method is dependent on the

determinative method, matrix, and compound. However, it will generally fall in the 0.5 tc 200 pg/kg
range. -

1.3 Procedures are included for preparing high concentration samples for purging by Method
5030. High concentration samples are those containing VOC levels of >200 ug/kg.

1.4 Procedures are also included for addressing oily wastes that are soluble in a water-
miscible solvent. These samples are also purged using Method 5030..

1.5 Method 5035 can be used for most volatile organic compounds that have boiling points
below 200°C and that are insoluble or slightly soluble in water. Volatile, water-soluble compounds
can be included in this analytical technique. However, quantitation limits (by GC or GC/MS) are
approximately ten times higher because of poor purging efficiency.

1.6 Method 5035, in conjunction with Method 8015 (GC/FID), may be used for the analysis
of the aliphatic hydrocarbon fraction in the light ends of total petroleum hydrocarbons, e.g., gasoline.
For the aromatic fraction (BTEX), use Method 5035 and Method 8021 (GC/PID). A total

determinative analysis of gasoline fractions may be obtained using Method 8021 ir senes with
Method 8015.

1.7 As with any preparative method for volatiles, samples shouid be screered to avod
contamination of the purge-and-trap system by samples that contain very high concentrations of
purgeable material above the calibration range of the low concentration method. In addition,
because the sealed sample container cannot be opened to remove a sample alijuot without

compromising the integrity of the sample, multiple sample aliquots should be collected to ailow for
screening and reanalysis.

1.8 The closed-system purge-and-trap equipment employed for low concentration samples

is not appropriate for soil samples preserved in the field with methanol. Such samples should be
analyzed using Method 5030 (see the note in Sec. 8.2.2).

5035 -1 Revisior C
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1.9 This method is restricted to use by or under the supervision of trained anaiysts Each
analyst must demonstrate the ability to generate acceptable results with this method.

2.0 SUMMARY OF METHOD

21 Low concentration soit method - generally applicable to and soils and other sclid samples
with VOC concentrations in the range of 0.5 to 200 pg/kg.

Volatile organic compounds (VOCs) are determined by collecting an approximately 5-g sample,
weighed in the field at the time of collection, and placing it in a pre-weighed vial with a septum-
sealed screw-cap (see Sec. 4) that already contains a stiring bar and a sodium bisulfate
preservative solution. The vial is sealed and shipped to a laboratory or appropriate analysis site.
The entire vial is then placed, unopened, into the instrument carousel. Immediately before analysis.
organi¢-free reagent water, surrogates, and intemal standards (if applicabie) are automatically addec
without opening the sample vial. The vial containing the sample is heated to 40°C and the volatiles
purged into an appropriate trap using an inert gas combined with agitation of the sample. Purgec
components travel via a transfer line to a trap. When purging is complete, the trap is heated and

backflushed with helium to desorb the trapped sample components into a gas chromatograph for
analysis by an appropriate determinative method.

2.2 High concentration soil method - generally applicable to soils and other solid samples
with VOC concentrations greater than 200 pg/kg.

The sample introduction technique in Sec. 2.1 is not applicable to ail samples, paricularly
those containing high concentrations (generally greater than 200 pg/kg) of VOCs which may overioad
either the volatile trapping material or exceed the working range of the determinative instrument
system (e.g., GC/MS, GC/FID, GC/EC, etc.). In such instances, this method describes two sample
collection options and the corresponding sample purging procedures.

2241 The first option is o collect a bulk sample in a vial or other suitable container
without the use of the preservative solution described in Sec. 2.1. A portion of that sample is
removed from the container in the laboratory and is dispersed in a water-miscible solvert to
dissolve the volatile organic constituents. An aliquot of the solution is added to 5§ mL of
reagent water in a purge tube. Surrogates and internal standards (if applicable) are added to
the solution, then purged using Method 5030, and analyzed by an appropriate determinative
method. Because the procedure involves opening the vial and removing a portion of the sail,
some volatile constituents may be lost during handling.

2.2.2 The second option is to collect an approximately 5-g sample in a pre-weighed vial
with a septum-sealed screw-cap (see Sec 4) that contains 5 mL of a water-miscible organic
solvent (e.g., methanol). At the time of analysis, surrogates are added to the vial, then an

aliquot of the solvent is removed from the vial, purged using Method 5030 and analyzed by an
appropriate determinative method.

2.3 High concentration oily waste method - generally applicable to oily samples with voC
concentrations greater than 200 ug/kg that can be diluted in a water-miscible solvent.

Sampies that are comprised of oils or samples that contain significant amounts of oil present

additional analytical challenges. This procedure is generally appropriate for such samples when they
are soluble in a water-miscible solvent,

5035-2 Revision C
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2.3.1 After demonstrating that a test aliquot of the sample is soluble in methanol or
polyethylene glycol (PEG), a separate aliquot of the sample is spiked with surrogates and
diluted in the appropriate solvent. An aliquot of the solution is added to 5 mL of reagent water
in a purge tube, taking care to ensure that a floating layer of oil is not present in the purge tube.
intemal standards (if applicable) are added to the solution which is then purged using Method
5030 and analyzed by an appropriate determinative method.

2.3.2 Samples that contain oily materials that are not solubl‘e in water-miscible solvents
must be prepared according to Method 3585.

3.0 INTERFERENCES

3.1 Impurities in the purge gas and from organic compounds out-gassing from the plumbing
ahead of the trap account for the majority of contamination problems. The analytical system must
be demonstrated to be free from contamination under the conditions of the analysis by running
method blanks. The use of non-polytetraflucroethylene (non-PTFE) plastic coating, non-PTFE thread
sealants, or flow controllers with rubber components in the purging device must be avoided, since
such materials out-gas organic compounds which will be concentrated in the trap during the purge
operation. These compounds will result in interferences or false positives in the determinative step.

3.2 Samples can be contaminated by diffusion of volatile organics (particularly methylene
chloride and fluorocarbons) through the septum seal of the sample vial during shipment and storage.

A trip blank prepared from organic-free reagent water and carried through sampling ard handling
protocols serves as a check on such contamination.

3.3 Contamination by carryover can occur whenever high-concentration and low-
concentration samples are analyzed in sequence. Where practical, samples with unusually high
concentrations of analvies should be followed by an analysis of organic-free reagent water to check
for cross-contamination. If the target compounds present in an unusually concentrated sample are
also found to be present in the subsequent samples, the analyst must demonstrate that the
compounds are not due to camyover. Conversely, if those target compounds are not present in the
subsequent sample, then the analysis of organic-free reagent water is not necessary.

3.4 The iaboratory where volatile analysis is performed should be completely free of solvents
Special precautions must be taken to determine methylene chioride. The analytical and sampie
storage area should be isolated from all atmospheric sources of methylene chloride, otherwise
random background fevels will result. Since methylene chloride wiil permeate through PTFE tubing,
all GC carrier gas lines and purge gas plumbing should be constructed of stainless steel or copper
tubing. Laboratory workers' clothing previously exposed to methylene chloride fumes during
common liquid/liquid extraction procedures can contribute to sample contamination. The presence
of other organic solvents in the laboratery where volatile organics are analyzed will also iead to
random background levels and the same precautions must be taken.

4.0 APPARATUS AND MATERIALS

41 Sample Containers

The specific sample containers required will depend on the purge-and-trap system to be
employed (see Sec. 4.2). Several systems are commercially available. Some systems employ
40-mL clear vials with a special frit and equipped with two PTFE-faced silicone septa Other
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systems permit the use of any good quality glass vial that is large enough to contain at least 5 g of
soil or solid materal and at least 10 mL of water and that can be sealed with a screw-cap containing
a PTFE-faced silicone septum. Consult the purge-and-trap system manufacturer's instructions
regarding the suitable specific vials, septa, caps, and mechanical agitatiq'n devices.

42 Purge-and-Trap System

The purge-and-trap system consists of a unit that automatically adds water, surrogates and
intemal standards (if applicable) to a vial containing the sample, purges the VOCs using ar inert gas
stream while agitating the contents of the vial, and aiso traps the released VOCs for subsequent

desorption into the gas chromatograph. Such systems are commercially available from several
sources and shail meet the following specifications.

421 The purging device should be capable of accepting a vial sufficien’ly large ‘c
contain a 5-g soil sample plus a magnetic stirring bar and 10 mL of water. The device mus?
pe capable of heating 2 soif vial to 40°C and holding it at that temperature while the nert purge
gas is allowed to pass through the sample. The device should alsoc be capable of ntroducing
at least 5 mL of crganic-free reagent water into the sample vial while trapping the displaced
headspace vapors. it must also be capable of agitating the sealed sample during purging,
{e.g.,using @ magnetic stirring bar added to the vial prior to sample collection, sonication, of
other means). The anaiytes being purged must be quantitatively transferred to an absorber

trap. The trap must be capable of transferring the absorbed VOCs to the gas chromatograpn
(see 4.2.2).

NOTE: The equipment used to develop this method was a Dynatech BTA-30 WIS
Autosampler. This device was subsequently sold 1o Varian, and is now available
as the Archon Purge and Trap Autosampler. See the Disclaimer at the front of

this manual for guidance on the use of alternative equipment.

4722 Avariety of traps and trapping materials may be employed with this method. The
choice of trapping material may gepend on the anatytes of interest. Whichever trap is
employed, it must demonstrate sufficient adsorption and desorption characteristics to meet the

quantitation limits of ali the target analytes for a given project and the QC requirements in

Method 8000 and the determinative method. The most difficult analytes are generally the

gases, especially dichlorodifiucromethane. The trap must be capabie of desorbing the iate
eluting target analytes.

NOTE: Check the responses of the brominated compounds when us:ng altermative
charcoal traps (especially Vocarb 4000), as some degradation has been noted
when higher desorption temperatures (especially above 240 - 250°C) are

employed. 2.Chloroethyl viny! ether is degraded on Vocarb 4000 but performs
adequately when yVocarb 3000 is used. The primary criterion, as stated above,
is that all target analytes meet the sensitivity requirements for a given project

47221 Thetrap used to develop this method was 25 cm long, with an inside
diameter of 0.105 inches, and was packed with Carbopaclearbosieve (Supeico, Inc.).

4222 The standard trap used in oiher EPA purge-and-trap methods is also
acceptable. That trap is 25 cm long and has an inside diameter of at least 0.105 in.
Starting from the intet, the trap contains the equal amounts of the adsorbents listec
below. ltis recommended that 1.0 cm of methy! silicone-coated packing (35/60 mesh
Davison, grade 15 or equivalent) be inserted at the inlet to extend the ufe of the trap b
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the analysis of dichlorodiftuoromethane or other fluorocarbons of similar volatility is not
required, then the charcoal can be eliminated and the polymer increased to fit- 2/3 of the
trap. If only compounds boiling above 35°C are to be analyzed, both the silica gel and
charcoa!l can be eliminated and the-polymer increased to fill the entire trap.

42221 26-Diphenylene oxide polymer - 60/EC mesh,
chromalographic grade (Tenax GC or equivalent).

42222 Methy! silicone packing - OV-1 (3%) on Chromosorb-W
60/80 mesh or equivalent.

42223 Coconut charcoal - Prepare from Barmebey Cheney
CA-580-26, or equivalent, by crushing through 26 mesh screen.

4223 Trapping materials other than those listed above also may be employed
provided that they meet the;peciﬁcations in Sec. 4.2.3, below.

423 The desorber for the trap must be capable of rapidly heating the trap to the
temperature recommended by the trap material manufacturer, prior to the beginning of the flow
of desorption gas. Several commercial desorbers (purge-and-trap units) are available,

4,3 Syringe and Syringe Valves

431 25-mL glass hypodermic syringes with Luer-Lok (or equivalent) tip (other sizes
are acceptable depending on sample volume used).

432 2-way syringé valves with Luer ends.

433 25-puL micro syringe with a 2 inch x 0.006 inch ID, 22° bevel needle {(Hamilton
#702N or equivalent).

4.3.4 Micro syringes - 10-, 100-pL.

4.3.5 Syringes - 0.5-, 1.0-, and §-mL, gas-tight with shut-off valve.

4.4 Miscellaneous

4,441 Glass vials

4411 60-mL, septum-sealed, to collect samples for screening, dry weight
determination.

4412 40-mL, screw-cap, PTFE lined, septum-sealed. Examine each vial prior
to use to ensure that the vial has a flat, uniform sealing surface.

4.42 Top-loading balance - Capable of accurately weighing to 0.01g

4473 Glass scintilation vials - 20-mL, with screw-caps and PTFE liners, or glass culture
tubes with screw-caps and PTFE liners, for dilution of oily waste sampies.

4 44 Volumetric flasks - Class A, 10-mL and 100-mL, with ground-glass stoppers
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445 2-mL glass vials, for GC autosampler - Used for oily waste samples extracted with
methanol or PEG.

4.4.6 Spatula, stainless steel - narrow enough to fit into a sample vial.

4.47 Disposable Pasteur pipettes.

4.4.8 Magnetic stirring bars - PTFE- or glass-coated, of the appropriate size tc fit the
sample vials. Consult manufacturer's recommendation for specific stiming bars. Stirring bars
may be reused, provided that they are thoroughly cleaned between uses. Consult the
manufacturers of the purging device and the stirring bars for suggested cleaning procedures

4.5 Field Sampling Equipment

451 Purge-and-Trap Soil Sampler - Model 3780PT (Associated Design and
Manufacturing Company, 814 North Henry Streetl, Alexandria, VA 22314), or equivalent

452 EnCore™ sampler - (En Chem, Inc., 1795 Industrial Drive, Green Bay, Wi 54302,
‘or equivalent. : ‘

453  Alternatively, disposable piastic syringes with a barrel smailer than the neck oi
the soil vial may be used to collect the sample. The syringe end of the barrel is cut off prior
to sampling. One syringe is needed for each sample aliquot to be collected.

4.54 Portable balance - For field use, capable of weighing to 0.01 g.

455 Balance weighfs - Balances employed in the field should be checked against an
appropriate reference weight at least once daily, prior to weighing any samples, or as

described in the sampling plan. The specific weights used will depend on the total weight of
the sample container, sample, stirring bar, reagent water added, cap, and septum.

5.0 REAGENTS

5.1 Organic-free reagent water - All references to water in this method refer to organic-free
reagent water, as defined in Chapter One. ’

5.2 Methanol, CH;OH - purge-and-trap quality or equivaient, Store away from otner solvents

5.3 Polyethylene glycol (PEG), H(OCH,CH,),OH - free of interferences at the cetection limit
of the target analyles.

54 Low concentration sample preservative
541 Sodium bisulfate, NaHSO, - ACS reagent grade or equivalent.

5.4.2 The preservative should be added to the vial prior to shipment tc the field, and
must be present in the vial prior to adding the sample.

55 See the determinative method and Method 5000 for guidance on interna! standards and
surrogates to be employed in this procedure.
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

Refer to the introductory material in this chapter, Organic Analy{es, Sec. 4.1, for general
sample collection information. The low concentration portion of this method employs sample vials
that are filied and weighed in the field and never opened during the anaiytical process. As a result
sampling personnel should be equipped with a portable balance capable of weighing to .01 g.

6.1 Preparation of sample vials

The specific preparation procedures for sample vials depend on the expected cencentration
range of the sample, with separate preparation procedures for low concentration soil samples and
high concentration soil and solid waste samples. Sample vials should be prepared in a fixed
laboratory or other controlled environment, sealed, and shipped to the field location. Gloves should
be worn during the preparation steps.

6.1.1 Low concentration soil samples

The following steps apply to the preparation of vials used in the cotlection of low

concentration soil samples to be analyzed by the closed-system purge-and-trap
equipment described in Method 5035, »

6.1.1.1 Add a clean magnetic stirring bar to each clean vial. If the purge-and-
trap device (Sec. 4.2) employs a means of stirring the sample other than a magnetic
stirrer {e.g., sonication or other mechanical means), then the stir bar is omitted

6.1.1.2 Add preservative to each viai. The preservative is addec to each vial
prior to shipping the vial to the field. Add approximately 1 g of sodium bisuifate to each
vial. If samples markedly smaller or larger than 5 g are to be coliected, adjust the
amount of preservative added to corespond to approximately 0.2 g of preservative for

each 1 g of sample. Enough sodium bisulfate should be present to ensure a sample pH
of <2.

6.1.1.3 Add 5 mL of organic-free reagent water to each vial. The water and the
preservative wil form an acid solution that will reduce or eliminate the majonty of the

biological activity in the sample, thereby preventing bicdegradation of the volatile target
analytes. :

6.1.1.4 Seal the vial with the screw-cap and septum seal. If the double-ended
fritted, vials are used, seal both ends as recommended by the manufacturer.

6.1.1.5  Affix a label to each vial. This eliminates the need to label the vials in
the field and assures that the tare weight of the via! includes the label. (The weight of
any markings added to the tabel in the field is negligible).

6.1.1.6 Weigh the prepared vial to the nearest 0.01 g, record the tare weight,
and write it on the label.

6.1.1.7 Because volatile organics will partition into the headspace of the vial
from the agueous solution and will be lost when the vial is opened, surrogates, matrix
spikes, and internal standards (if applicable) shouid only be added to the vials after the
sample has been added to the vial. These standards should be introduced back in the
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laboratory, either manually by puncturing the septum with a small-gauge needle or
automatically by the sample introduction system, just prior to analysis.

6.1.2 High concentration soil samples collected without a préservative

When high concentration samples are coliected without a preservative. a variety

of sample containers may be employed, including 60-mL glass vials with septum seals
(see Sec. 4.4). 5

6.1.3 High concentration soil samples collected and preserved in the field

The following steps apply to the preparation of vials used in the collection of high
concentration soil samples to be preserved in the field with methanol and analyzed by the
aqueous purge-and-trap equipment described in Method 5030.

6.1.3.1 Add 10 mL of methanol to each vial.
6.1.3.2 Seal the vial with the screw-cap and septum seal.

6.1.3.3 Affix a label to each vial. This eliminates the need to label the vials in
the field and assures that the tare weight of the vial includes the label. (The weight of
any markings added to the Iabel in the field is negligible). '

6.1.3.4 Weigh the prepared vial to the nearest 0.01 g, record the tare weight,
and write it on the label,

NOTE: Vials containing methanol should be weighed a second time on the day that
they are to be used. Vials found to have lost methanol (reduction in weight
of >0.01 g) should not be used for sample collection.

6.1.3.5 Surmogates, internal standards and matrix spikes (if applicabie) should
be added to the sample after it is returned to the laboratory and prior to analysis.

6.1.4 Oily waste samples

When oily waste samples are known to be soluble in methanol or PEG, sample vials may
be prepared as described in Sec. 6.1.3, using the appropriate solvent. However when the
solubility of the waste is unknown, the sample should be collected without the use of a
preservative, in a vial such as that described in Sec. 6.1.2.

8.2 Sample collection

Collect the sample according to the procedures outlined in the sampling plan. As with
any sampling procedure for volatiles, care must be taken to minimize the disturbance of the
sample in order to minimize the loss of the volatile components. Several techniques may be
used to transfer a sample to the relatively narrow opening of the low concentration soil vial
These include devices such as the EnCore™ sampler, the Purge-and-Trap Soil Sampler ™
and a cut plastic syringe. Always wear gloves whenever handling the tared sample vials.
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6.2.4 Low concentration soil samples

6.2.1.1 Using an appropriate sample collection device, collect approximately S
g of sample as soon as possibie after the surface of the soil or other solid matenai has
been exposed to the atmosphere: generally within a few minutes at most. Carefully wipe
the exterior of the sample collection device with a clean cioth or towel.

6.2.1.2 Using the sample collection device, add about 5 g (2 -3 cm) of scil tc
the sample vial containing the preservative solution. Quickly brush any soil off the via:

threads and immediately seal the vial with the septum and screw-cap. Store samples
on ice at 4°C.

NOTE. Soil samples that contain carbonate minerals (either from naturai sources o-
applied as an amendment) may effervesce upon contact with the acidic
preservative solution in the low concentration sample vial. If the amount of
gas generated is very small (i.e., several mL), any loss of volatiles as a result
of such effervescence may be minimal if the vial is sealed quickly However,
if targer amounts of gas are generated, not only may the sample lose a
significant amount of analyte, but the gas pressure may shatter the vialif the
sample vial is sealed. Therefore, when samples are known or suspected to
contain high levels of carbonates, a test sample shouid be collected. added
to a vial, and checked for effervescence. |If a rapid or vigorous reaction
occurs, discard the sample and coliect low concentration samples in viais
that do not contain the preservative solution.

6.2.1.3 When practical, use a portable baiance to weigh the seaed wvial
containing the sample to ensure that 5.0 + 0.5 g of sample were added. The balance
should be calibrated in the field using an appropriate weight for the sample containers

employed (Sec. 4.5.5). Record the weight of the sealed vial containing the sampie t0 the
nearest 0.01 g. ‘

6.2.1.4 Altemnatively, coliect several trial samples with plastic syringes Weigh
each trial sample and note the length of the soil column in the syringe. Use these data

to determine the length of soil in the syringe that corresponds t0 5.0 £ 0 5 g. Discard
each trial sample.

6.2.15 Aswith the collection of aqueous samples for volatiles, collect at least
two replicate samples. This will allow the laboratory an additional sample for reanalysis
The second sampie should be taken from the same soil stratum or the same section of

the solid waste being sampled, and within close proximity to the iecation from which the
original sample was collected.

67216 Inaddition, since the soil vial cannot be opened without compromising
the integrity of the sample, at least one additional aliquot of sample must be collected for
screening, dry weight determination, and high concentration analysis (if necessary). This
third aliquot may be collected in a 60-mL glass vial or a third 40-mL sol sample vial.
However, this third vial must not contain the sample preservative solution as an aliquot
will be used to determine dry weight. If high concentration sampies are colected in vials
containing methanol, then two additional aliquots should be coliectec one for higk
concentration analysis collected in a vial containing methanol, and another for the dry

weight determinationin a vial without either methanal or the low concentratior aguecus
preservative solution.
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6.2.1.7 |f samples are known or expected to contain target analytes over a wide
range of concentrations, thereby requiring the analyses of multiple sampte aliquots. it
may be advisable and practical to take an additional sample aliguot in a low
concentration soil vial containing the preservative, but collecting only 1-2 g irstead of the

5 g collected in Sec. 6.2.1.1. This aliquot may be used for those analytes that exceed
the instrument calibration range in the 5-g analysis.

6.2.1.8 The EnCore™ sampler has not been thoroughly evaluated by EPA as
a sample storage device. While preliminary resuilts indicate that storage in the EnCore ™
device may be appropriate for up to 48 hours, samples collected in this device shouic be
transferred to the soil sample vials as soon as possible, or analyzed within 48 hours

6.2.1.9 The collection of low concentration soil samples in vials that contain

methanol is not appropriate for samples analyzed with the closed-system purge-and-trap
equipment described in this method (see Sec. 6.2.2).

6.2.2 High concentration soil samples preserved in the field

The collection of soil samples in vials that contain methanol has been suggested by
some as a combined preservation and extraction procedure. However, this procedure is not
appropriate for use with the low concentration soil procedure described in this method.

NOTE: - The use of methano! preservation has not been formally evaluated by EFA and
analysts must be aware of two potential problems. First, the use of methanol as
a preservative and extraction solvent introduces a significant dilution factor that
will raise the method quantitation limit beyond the operating range of the low
concentration direct purge-and-trap procedure (0.5-200 pg/kg) The exact
dilution factor wilt depend on the masses of solvent and sample. but generally
exceeds 1000, and may make it difficult to demonstrate compliance with
regulatory limits or action levels for some analytes. Because the analytes of
interest are volatile, the methano! extract cannot be concentrated to overcome
the dilution probiem. Thus, for samples of unknown composition it may still be
necessary to collect an aliquot for analysis by this closed-system procedure and
another aliquot preserved in methanol and analyzed by other procedures. The
second problem is that the addition of methanol to the sample is likely to cause

the sample 1o fail the ignitability characteristic, thereby making the unused
sample volume a hazardous waste.

6.2.2.1 When samples are known to contain volatiles at concentrations high
enough that the dilution factor will not preclude obtaining results within the calibration
range of the appropriate determinative method, a sample may be collected and
immediately placed in a sample vial containing purge-and-trap grade methanal

6.2.2.2 Using an appropriate sample collection device, collect approximately 5
g of sampie as soon as possible after the surface of the soil or other solid material has
been exposed to the atmosphere: generally within a few minutes at most. Carefully wipe
the exterior of the sample collection device with a clean cloth or towel.

6.2.2.3 Using the sample collection device, add about 5 g (2 - 3 cm} of sail to
the vial containing 10 mL of methanol. Quickly brush any soil off the vial threads and
immediately seal the vial with the septum and screw-cap. Store samples on ce at 4" C.

5035 - 10 Revision 0
December 1996



6.2.2.4 When practical, use a portable balance to weigh the sealec vial
containing the sample to ensure that 5.0 £ 0.5 g of sample were added. The baance
should be calibrated in the field using an appropriate weight for the sample containers

empioyed (Sec. 4.5.5). Record the weight of the sealed vial containing the sample 1o the
nearest 0.01 g. '

6.2.2.5 Altematively, collect several trial sampies with plastic syringes. Weigh
each trial sample and note the fength of the soil column in the syringe. Use these data

to determine the length of soail in the syringe that corresponds to 50+05c¢ Discard
each trial sample.

6226 Other sample weights and volumes of methano! may be empioyed
provided that the analyst can demonstrate that the sensitivity of the overal anaiytica:
procedure is appropriate for the intended application.

6.2.2.7 The collection of at least one additional sample aliquot is requirea for
the determination of the dry weight, as described in Sec. 6.2.1.6. Samples collected ir
methano! should be shipped as described in Sec. 6.3, and must be ciearly jabeied as
containing methanol, so that the samples are not analyzed using the ciosed-system
purge-and-trap equipment described in this procedure.

6.2.3 High concentration soil sample not preserved in the field

The collection of high concentration soil samples that are not preserved in the
field generally follows similar procedures as for the other types of samples described in
Secs. 6.2.1 and 6.2.2, with the obvious exception that the sample vials cortain neither
the aqueous preservative solution nor methanol. However, when field preservation is not
employed, it is better to collect a larger volume sample, filling the sample container as
full as practical in order to minimize the headspace. Such collection procedures
generally do not require the collection of a separate aliquot for dry weight determination,

but it may be advisable to collect a second sample aliquot for screening purposes, in
order to minimize the loss of volatiles in either aliquot.

6.2.4 Oily waste samples

The collection procedures for oily samples depend on knowledge of the waste
and its solubility in methanol or other solvents.

6241 When an oily waste is known to be solubie in methanoi or PEG, the
sample may be. collected in a vial containing such a solvent (see Sec. 5.1.4), using
procedures similar to those described in Sec. 6.2.2.

6242 When the sclubility of the oily waste is pot known, the sample should
either be colliected in a vial without a preservative as described in Sec 6.2 3, or the
solubility of a trial sample should be tested in the field, using a vial contamning sotvent
If the trial sample is soluble in the solvent, then collect the oily waste sample as

described in Sec. 6.2.2. Otherwise, collect an unpreserved sample as described in Sec
6.2.3.
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6.3 Sample handling and shipment

All samples for volatiles analysis should be cooled to app'roximate|y 4°C, packead in
appropriate containers, and shipped to the laboratory on ice, as described in the sampiing plan.

6.4 Sample storage

6.4.1 Once in the laboratory, store samples at 4°C until analysis. The sample storage
area should be free of organic solvent vapors.

6.4.2 All samples should be analyzed as soon as practical, and within the designated

holding time from collection. Samples not analyzed within the designated hoidir.g time must
be noted and the data are considered minimum values,

6.4.3 When the low concentration samples are strongly alkaline or highly calcareous
in nature, the sodium bisulfate preservative solution may not be strong enough to reduce the
pH of the soil/water solution to below 2. Therefore, when low concentration soils to be
sampled are known or suspected to be strongly alkaline or highly calcareous, additional steps
may be required to preserve the samples. Such steps include: addition of larger amounts of
the sodium bisulfate preservative to non-calcareous samples, storage of low concentratior
samiples at -10°C (taking care not to fill the vials so full that the expansion of the water in the
vial breaks the vial}, or significantly reducing the maximum holding time for low concentratior
soil samples. Whichever steps are employed, they should be clearly described in the sampling

and QA project plans and distributed to both the field and laboratory personnel. See Sec.
6.2.1.2 for additional informatien.

7.0 PROCEDURE .

This section describes procedures for sample screening, the low concentratior soil methed,
the high concentration soil method, and the procedure for oily waste samples. High concentration
samples are to be introduced inte the GC system using Method 5030. Oily waste sampies are to

be introduced into the GC system using Method 5030 if they are soluble in a water-miscibie solvent
or using Method 3585 if they are not.

7.1 Sample screening

7.1.1 ltis highly recommended that all samples be screened prior to the purge-and-trap
GC or GC/MS analysis. Samples may contain higher than expected quantities of purgeable
organics that will contaminate the purge-and-trap system, thereby requiring extensive cleanup
and instrument maintenance. The screening data are used to determine which is the
appropriate sample preparation procedure for the particular sample, the low concentration
closed-system direct purge-and-trap method (Sec. 7.2}, the high concentration (methanol

extraction) method (Sec. 7.3), or the nonaqueous liquid (oily waste} methano! or PEG dilution
procedure (Sec. 7.4).

7.1.2 The analyst may employ any appropriate screening technique. 7 wo suggested
screening techniques employing SW-846 methods are:

7.1.2.1 Automated headspace (Method 5021) using a gas chromatograph (GC)

equipped with a photoionization detector (PID) and an electrolytic conductivity detector
(HECD) in series, or,
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7.1.2.2 Extraction of the sample with hexadecane (Method 3820) ard analysis
of the extract on a GC equipped with a FID and/or an ECD.

7.1.3 The analyst may inject a calibration standard containing the analytes of interes!
at a concentration equivalent to the upper limit of the calibration range of the low concentration
soil method. The results from this standard may be used to determine when the screening
results approach the upper limit of the low concentration soil method. There are no linearity
or other performance criteria associated with the injection of such a standard anc other
approaches may be employed to estimate sample concentrations.

7144 Use the low concentration closed-system purge-and-trap method (Sec. 7.2} if the
estimated concentration from the screening procedure falls within the calibration range of the
selected determinative method. If the concentration exceeds the calibration range of the low

concentration soil method, then use either the high concentration soil method (Sec. 7.3) or the
oily waste method (Sec. 7.4).

7.2 Low concentration soil method (Approximate concentration range of 0.5 to 200 pg/kg -

the concentration range is dependent upon the determinative method and the sensitivity
of each analyte.) -

7.2.1 Initial calibration

Prior to using this introduction technique for any GC or GC/MS method, the system must
be calibrated. General calibration procedures are discussed in Method 8000, while the
determinative methods and Method 5000 provide specific information on calibration and
preparation of standards. Normally, external standard calibration is preferred for the GC
methods (non-MS detection) because of possibie interference problems with internal
standards. If interferences are not a problem, or when a GC/MS method is used, intemal
standard calibration may be employed. ‘

7.21.1 Assemble a purge-and-trap device that meets the specificatior in Sec

4.2 and that is connected to a gas chromatograph or a gas chromatograph/mass
spectrometer system.

7212 Before initial use, a Carbopack/Carbosieve trap should be conditioned
overnight at 245°C by backflushing with an inert gas flow of at least 20 mU/minute. {f
other trapping materials are substituted for the Carbopack/Carbosieve, follow the
manufacturers recommendations for conditioning. Vent the trap effluent to the hood, not
to the analytical column. Pror to daily use, the trap should be conditioned for 10 minutes
at 245°C with backflushing. The trap may be vented to the analytical column durng daily

conditioning; however, the column must be run through the temperature program prior
to analysis of samples.

72.1.3 Ifthe standard trap in Sec. 4.2.2.2 is employed, prior to i1itial use, the
trap should be conditioned overnight at 180°C by backfiushing with an inert gas flow of
at least 20 mU/min, or according to the manufacturer's recommendations. Vent the trap
efluent to the hood, not to the analytical column. Prior to daily use, the trap should be
conditioned for 10 min at 180°C with backflushing. The trap may be sented to the
analytical column during daily conditioning; however, the column must be run through the
temperature program prior to analysis of samples.
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7.2.1.4 Establish the purge-and-trap instrument operating conditions. Adjust
{he instrument to inject 5 mL of water, to heat the sample to 40°C, and to hold the
sample at 4C°C for 1.5 minutes before commencing the purge process, cr as
recommended by the instrument manufacturer.

7.2.1.5 Prepare a minimum of five initial calibration standards containing all the
analytes of interest and surrogates, as described in Method 8000, and foliowing the
instrument manufacturer's instructions. The calibration standards are prepared in
organic-free reagent water. The volume of organic-free reagent water used for
calibration must be the same volume used for sample analysis {(normally 5 mL added to
the vial before shipping it to the field plus the organic-free reagent water added by the
instrument). The calibration standards should alsc contain approximately the same
amount of the sodium bisulfate preservative as the sample (e.g., ~1 g), as the presence
of the preservative will affect the purging efficiencies of the analytes. The internal
standard solution must be added automatically, by the instrument, in the same fashion
as used for the samples, Place the soil vial containing the solution in the instrument
carousel. In order {0 calibrate the surrogates using standards at five concentrations, it
may be necessary to disable the automatic addition of surrogates tc each vial containing
a calibration standard (consuit the manufacturer’'s instructions). Prior to purging. heat
the sample vial to 40°C for 1.5 minutes, or as recommended by the manufacturer.

7.2.1.6 Carry out the purge-and-trap procedure as outlined in Secs. 7.2.3. tc
7.2.5. '

7.2.1.7 Calculate calibration factors (CF) or response factors (RF) for each
analyte of interest using the procedures described in Method 8000. Calculate the
average CF (external standards) or RF (interna! standards) for each compound, as
described in Method 8000. Evaluate the linearity of the calibration data, or choose

another calibration mode! as descrlbed in Method 8000 and the spec:ﬁc determinative
method. -

7.2.1.8 For GC/MS analysis, a system performance check must be made before
this calibration curve is used (see Method 8260). If the purge-and-trap procedure is used
with Method 8021, evaluate the response for the following four compcunds
chloromethane; 1,1-dichloroethane; bromoform; and 1,1,2,2-tetrachioroethane. They are

used to check for proper purge flow and to check for degradatior caused by
contaminated lines or active sites in the system.

7.2.1.81 Chioromethane is the most fikely compound to pbe lost if
the purge flow is too fast.

7.21.8.2 Bromoform is one of the compounds most likely to be
purged very poorly if the purge flow is too siow. Cold spots and/or active sites
in the transfer lines may adversely affect response.

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

7.2.1.9 When analyzing for very late eluting compounds with Metrod 8021 (i e
hexachlorobutadiene, 1,2,3-trichlorobenzene, etc.), cross-contamination and memory
effects from a high concentration sample or even the standard are a common problem.
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Extra rinsing of the purge chamber after analysis normally corrects this. T1e newer
purge-and-trap systems often overcome this problem with better bakeout of tre system

following the purge-and-irap process. Also, the charcoal traps retain less mosture and
decrease the problem.

7.2.2 Calibration verification

Refer to Method 8000 for details on calibration verification. A single standard near the

mid-point of calibration range is used for verification. This standard should also contain
approximately 1 g of sodium bisuifate.

7.2.3 Sample purge-and-trap

This method is designed for a 5-g sample size, but smaller sample sizes may be dsed
Consult the instrument manufacturer's instructions regarding larger sample sizes, in order tc
avoid clogging of the purging apparatus. The soil vial is hermetically sealed at the samgplirg
_ site, and MUST remain so in order to guarantee the integrity of the sample. Gloves must be

wom when handiing the sample vial since the vial has been tared. If any soil is noted on the
exterior of the vial or cap, it must be carefully removed prior to weighing. Weigh tne vial anc
contents to the nearest 0.01 g, even if the sample weight was determined in the field, anc
record this weight. This second weighing provides a check on the field sampling procedures
and provides additional assurance that the reported sample weight is accurate. Dala users
should be advised on significant discrepancies between the field and laboratory weights.

7234 Remove the sample vial from storage and allow it to warm {o rocm
temperature. Shake the vial gently, to ensure that the contents move freely and that

stirring will be effective. Place the sample vial in the instrument carousel according 1o
the manu_facturer’s instructions.

72132 Without disturbing the hermetic seal on the sample viai, add & mL of
organic-free reagent water, the intemnal standards, and the surrogate compounds. This
is cared out using the automated sampler. Other volumes of organic-free reagent water
may be used, however, itis imperative that all samples, blanks, and calibration standaras
have exactly the same finai volume of organic-free reagent water. Prior {o rurging heat
the sample vial to 40°C for 1.5 minutes, or as described by the manufacturer.

7233 For the sample selected for matrix spiking, add the matrix spiking
solution described in Sec. 5.0 of Method 5000, either manually, or automaticaily
following the manufacturer's instructions. The concentration of the spiking solution and
the amount added should be established as described in Sec. 8.0 of Method 8000.

7.2.3.4 Purge the sample with nelium or another inert gas at a flow rate of up
to 40 mU/minute (the flow rate may vary from 20 to 40 mU/min, depending an the targe!
analyte group) for 11 minutes while the sample is being agitated with the magnetic
stirfing bar or other mechanical means. The purged analytes are allowed 10 flow out of

the vial through a glass-lined transfer line to a trap packed with suitable sorbent
materials. o

7.2.4 Sample Desorption

7.2.4.71 Non-cryogenic interface - After the 11 minute purge, place the
purge-and-trap system in the desorb mode and preheat the trap to 245°C without a flow
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of desorption gas. Start the flow of desorption gas at 10 mU/minute for abodut four
minutes (1.5 min is normally adequate for analytes in Method 8015). Begn the
temperature program of the gas chromatograph and start data acquisition.

7.2.4.2 Cryogenic interface - After the 11 'minute purge place the
purge-and-trap system in the desorb mode, make sure that the cryogenic interface is at
-150°C or lower, and rapidly heat the trap to 245°C while backfiushing with an inert gas
at 4 mU/minute for about 5 minutes (1.5 min is nomally adequate for analytes :n Methods
3015). At the end of the 5-minute desorption cycle, rapidly heat the cryogenic trap tc

250°C. Begin the temperature program of the gas chromatograph and start the data
acquisition.

7.2.5 Trap Reconditioning

After desorbing the sample for 4 minutes, recondition the trap by returning the
purge-and-trap system to the purge mode. Maintain the trap temperature at 245°C {or cther
temperature recommended by the manufacturer of the trap packing materials) ~ After
approximately 10 minutes, tum off the trap heater and halt the purge flow through the trap
When the trap is cool, the next sample can be analyzed.

7.2.6 Data interpretation

Pefform qualitative and quantitative analysis foliowing the guidance gven in the
determinative method and Method 8000. if the concentration of any target analyte exceeds
the calibration range of the instrument, it will be necessary to reanalyze the sample by the high
concentration method. Such reanalyses need only address those analytes for which the
concentration exceeded the calibration range of the low concentration method. Alternatively,
if a sample aliquot of 1-2 g was also collected (see Sec. 6.2.1.7), it may be practical to analyze
that aliquot for the analytes that exceeded the instrument calibration range in the 5-g analysis.
If results are to be reported on a dry weight basis, proceed to Sec. 7.5

7.3 High concentration method for soil sampies with concentrations generally greater than
200 ug/kg.

The high concentration methed for soil is based on a solvent extraction.. A sond sample is
either extracted or diluted, depending on sample solubility in a water-miscible solvent. An aliquot
of the extract is added to organic-free reagent water containing surrogates and, if applicable, internal
and matrix spiking standards, purged according to Method 5030, and analyzed by ar appropriate
determinative method. Wastes that are insoluble in methanol (i.e., petroleum and coke wastes) are
diluted with hexadecane (see Sec. 7.3.8).

The specific sample preparation steps depend on whether or not the sample was preserved
in the field. Samples that were pot preserved in the field are prepared using the steps beiow

beginning at Sec. 7.3.1. If solvent preservation was employed in the field, then the preparatior
begins with Sec. 7.3.4.

7.31 When the high concentration sample is not preserved in the fielc, the sample
consists of the entire contents of the sample container. Do not discard any superratant iquids
Whenever practical, mix the contents of the sample container by shaking or other mechanical
means without opening the vial. When shaking is not practical, quickly mix the contents of the
vial with a narrow metal spatuia and immediately reseal the vial.
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7.3.2 If the sample is from an unknown source, perform . a solubility test before
proceeding. Remove several grams of material from the sample container. Quickly reseal the
container to minimize the loss of volatiles. Weigh 1-g aliquots of the sample into several test
tubes or other suitable containers. Add 10 mL of methanol to the first tube, 10 mbL of PEG to
the second, and 10 mL of hexadecane to the third. Swir the sample and determine if it is
soluble in the soivent. Once the solubility has been evaluated, discard these test solutions.
If the sample is soluble in either methanoi or PEG, proceed with Sec. 7.3.3. If the sample is
only soluble in hexadecane, proceed with Sec. 7.3.8. :

7313 For soil and solid waste samples that are soluble in methanol, add 9.0 mL of
methano! and 1.0 mL of the surrogate spiking solution to a tared 20-mL vial Using a
top-loading balance, weigh § g (wet weight) of sample into the vial. Quickly cap the vial and
reweigh the vial. Record the weight to 0.1 g. Shake the vial for 2 min. if the samgie was not
soluble in methano!, but was soluble in PEG, employ the same procedure descritec above
but use 9.0 mL of PEG in place of the methanol. Proceed with Sec. 7.3.5.

NOTE: The steps in Secs. 7.3.1,7.3.2, and 7.3.3 must be performed rapidly and without

interruption to avoid loss of volatile organics. These steps must be performed ir
a laboratory free from solvent fumes.

734 For soil and solid waste samples that were collected in methanol o~ PEG (see
Sec. 6.2.2), weigh the vial to 0.1 g as a check on the weight recorded in the field, add the

surrogate spiking sofution to the vial by injecting it through the septum, shake fcr 2 min, as
described above, and proceed with Sec. 7.3.5.

7.3.5 Pipet approximately 1 mL of the extract from either Sec. 7.23.3or 7.3 4 intc a GC
vial for storage, using a disposable pipet, and seatl the vial, The remainder of the extract may
be discarded. Add approximately 1 mL of methanol or PEG to 2 separate GC vial for use as
the method blank for each set of samples extracted with the same solvent.

736 The extracts must be stered at 4°C in the dark, prior to analys's. Add an
appropriate aliquot of the extract (see Table 2) to 5.0 mL of organic-free reagent water and
analyze by Method 5030 in conjunction with the appropriate determinative methcd. Proceed
to Sec. 7.0 in Method 5030 and follow the procedure for purging high concentration samples.

737 Ifresults are to be reported on a dry weight basis, determine the .+ weight of a
separate aliquot of the sample, using the procedure in Sec. 7.5, after the sample exiract has
been transferred to a GC vial and the vial sealed.

738 For solids that are not soluble in methanol or PEG (including those samples
consisting primarily of petroleum or coking waste) dilute or extract the sample with hexadecane
using the procedures in Sec. 7.0 of Method 3585.

7.4 High concentration method for oily waste samples

This procedure for the analysis of oily waste samples involves the dilution of the sample In
methanol or PEG. However, care must be taken to avoid introducing any of the fioating oil layer into
the instrument. A portion of the diluted sample is then added to 5.0 mL of organic-free reagent
water, purged according to Method 5030, and analyzed using an appropriate determinative method
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For cily samples that are not soluble in methano! or PEG (including those samples consisting

primarily of petroleurn or coking waste), dilute or extract with hexadecane using the procedures in
Sec. 7.0 of Method 3585.

The specific sample preparation steps depend on whether or not the sample was preserved
in the field. Samples that were not preserved in the field are prepared using the steps below,

beginning at Sec. 7.4.1. If methanol preservation was employed in the field, then the preparation
begins with Sec. 7.4.3. '

7.4.1 Ifthe waste was not preserved in the field and it is soluble in methanol or PEG,
weigh 1 g (wet weight) of the sample into a tared 10-mL volumetric flask, a tarea scintiliation
vial, or a tared culture tube. If a vial or tube is used instead of a volumetric flasx, it must be

calibrated prior to use. This operation must be performed prior to opening the sampie vial and
weighing out the aliquot for analysis. ‘

7.4.1.1  To calibrate the vessel, pipet 10.0 mL of methanol or PEG into the via'
or tube and mark the bottom of the meniscus.

7.4.1.2 Discard this solvent, and proceed with weighing out the 1-g sample
 aliquot.

7.4.2 Quickly add 1.0 mL of surrogate spiking solution to the flask, vial, or tube, and

dilute to'10.0 mL with the appropriate solvent (methanol or PEG). Swiri the vial to mix the
contents and then shake vigorously for 2 minutes.

7.43 if the sample was collected in the-field in a vial containing methanol or PEG,
weigh the vial to 0.1 g as a check on the weight recorded in the field, add the surrogate spiking
solution to the vial by injecting it through the septum. Swirl the vial 1o mix the contents and
then shake vigorously for 2 minutes and proceed with Sec. 7.4.4.

7.4.4 Regardless of how the sample was collected, the target analytes are extracted
into the solvent along with the majority of the oily waste (i.e., some of the oil may still be
floating on the surface). If oil is floating on the surface, transfer 1 1o 2 mL of the extract to a
clean GC vial using a Pasteur pipet. -Ensure that no oil is transferred to the vial.

7.45 Add10-50 L of the methanol extract to § mL of organic-free reagent water for
purge-and-trap analysis, using Method 5030.

7.4.6 Prepare a matrix spike sample by adding 10 - 50 pL of the matrix spike standard
dissolved in methanoi to a 1-g aliquot of the oity waste. Shake the vial to disperse the matrix
spike solution throughout the oil. Then add 10 mL of extraction solvent and proceed with the
extraction and analysis, as described in Secs. 7.4.2 - 7.4.5. Calculate the recovery of the
spiked analytes as described in Method 8Q00. If the recovery is not within the acceptance
limits for the application, use the hexadecane dilution technique in Sec. 7.0 of Method 3585,

7.5 Determination of % Dry Weight

If results are to be reported on a dry weight basis, it is necessary to determine the dry weight
of the sample.

NOTE: It is highly recommended that the dry weight determination only be made after the analyst
has determined that no sample aliquots will be taken from the 60-m._ vial for high
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concentration analysis. This is to minimize loss of volatiles and to avoia sample
contamination from the laboratory atmosphere. There is no holding time associated with
{he dry weight determination. Thus, this determination can be made any time pnor to

reporting the sample results, as long as the vial containing the additional sample has
remained sealed and properly stored. :

751 Weigh 5-10 g of the sample from the 80-mL VOA vial into a tared crucble.

7.5.2 Dry this aliquot overnight at 105°C. Allow to cool in a desiccator before weighing.
Calculate the % dry weight as foliows:

% dry weight = 901 dry Sample a4
g of sample

WARNING: The drying oven should be contained in a hood or vented. Significant iaboratory
contamination may result from a heavily contaminated hazardous was'e sample.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and Method 5000 for sample
preparation QC procedures.

8.2 Before processing any samples, the analyst should demonstrate through the analysis of
an organic-free reagent water method biank that all glassware and reagents are interference free
Each time a set of samples is extracted, or there is a change in reagents, a method blank should be
processed as a safeguard against chronic laboratory contamination. The blank samples should be
carried through all stages of the sample preparation and measurement.

83 Initial Demonstration of Proficiency - Each laboratory must demonstrate initial proficiency
with each sample preparation and determinative method combination it utilizes, by generating data
of acceptable accuracy and precision for target analytes in a clean matrix. The laboratory must also
repeat this demonstration whenever new staff are trained or significant changes in instrumentation

are made. See Sec. 8.0 of Methods 5000 and 8000 for information on how to accomplish this
demonstration.

8.4 Sample Quality Control for Preparation and Analysis - See Sec. 8.0 in Meihod 5000 and
Method B00O for procedures to follow to demonstrate acceptable continuing performance on each
set of samples to be analyzed. These include the method blank, either a matrix spike/matrix spike
duplicate or a matrix spike and duplicate sample analysis, a laboratory contrel sampie (LCS), and
the addition of surrogates to each sample and QC sample.

8.5 Itis recommended that the laboratory adopt additional quality assurance practices for use
with this method. The specific practices that are most productive depend upon the needs of the
laboratory and the nature of the samples. Whenever possible, the laboratory should analyze
standard reference materials and participate in relevant performance evaluation studies.

9.0 METHOD PERFORMANCE

8.1 Single laboratory accuracy and precision data were obtained for the methcd analytes i
three soil matrices, sand, a soif collected 10 feet below the surface of a hazardous landfill, called tne
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C-Horizon, and a surface garden soil. Each sample was fortified with the analytes at a concentration
of 20 ng/5 g, which is equivalent to 4 pg/kg. These data are listed in tables found in Method 8260,

9.2 Single laboratory accuracy and precision data were obtained for certain method anaiytes
when extracting oily liquid using methanol as the extraction solvent. The data are presented in a
table in Method 8260. The compounds were spiked into three portions of an oily liquid (taken from
a waste site) following the procedure for matrix spiking described in Sec. 7.4. This represents a
worst case set of data based on recovery data from many sources of oily liquid.

s R
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TABLE 1

QUANTITY OF METHANOL EXTRACT REQUIRED FOR ANALYSIS OF
HIGH CONCENTRATION SOILS/SEDIMENTS

Approximate Volume of
Concentration Range Methanol Extract®
500 - 10,000 pg/kg 100 ulL
1,000 - 20,000 pg/kg 50 ulL
5000 - 100,000 yg/kg 10 pb
25000 - 500,000 parkg 100 L of 1/50 dilution®

Calculate appropriate dilution factor for concentrations exceeding those in this table

*  The volume of methanol added to 5 mL of water being purged should be kept constant.
Therefore, add to the 5-mL syringe whatever volume of methanol is necessary tc maintain
a total volume of 100 pL of methanol.

®  Dilute an aliquot of the methanol extract and then take 10C gL for analysis.
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METHOD 5035

CLOSED-SYSTEM PURGE-AND-TRAP AND EXTRACTION
FOR VOLATILE ORGANICS IN SOIL AND WASTE SAMPLES

Low Concentration
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7.3.4 Weigh
visi, add surrogates,
mix by shaking.

74

High Concentration
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Was
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7.3.5 Transfer
1 mL of extract

to clean GC
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Go ta Method
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dry weight.
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METHOD 5035 (CONTINUED)

7.2.1 & 7.2.2 Assembie
purge-and-trap system
and GC or GC/MS
system and calibrate as
per appropriate
8000 method.

7.2.3 Wesigh sample.

h

7.2.3.1 Allow sampie
vial to warm to room
temp. Shake gently and
piace in the instrument
caraussi.

h

7.2.3.2.Add 5 mL of

resgent water plus
surrogates and

internal standards,

%

7.2.3.4 Purge ths sample
at 40°C for 11 minutes.

Y

7.2.4 Desorb
. sample.

7.2.5 Racondition
trap at appropriata
temp.

A

7.2.6 Data
interpretation based
on appropriate
BOC00 method.

Y

7.5 Determine %
dry weignt
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METHOD 5035 (CONTINUED)

Was
Yos sample Na
preserved
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7.4.3 Weigh vial,
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by shaking. Mathanol or PEG Perfarm
solubility

test.

X
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of sampls, add solvent
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h 4 1585

of solvent to
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Independent Technical Review Comments
Maxim Technologies, Inc.
Remedial Investigation
Niagara Falls Storage Site
Niagara County, New York

Contract DACW49-97-D-0001
Delivery Order 0012

Reviewer: Mr. Clyde L. Yancey, P.G.

Maxim Technologies, Inc.-Dallas, TX

Documents
Reviewed: Draft Field Sampling Plan (FSP)

Note: Mr. Yancey’s comments are in non-bold text; Maxim responses are in bold text

1.

You might consider publishing this in two volumes: volume 1 containing text ard volume
2 containing figures and tables. Makes it much easier for reader.

Appendices A, B, and C were removed. This reduction in bulk should make the
FSP more manageable and easier for the reader.

Section 1.1.3 - The stratigraphic column indicates Queenston Shale (Fig. 1.1.3-1)
whereas the text, cross-section and second stratigraphic column refer to the Queenston
Formation. Most likely that "Shale" is an informal/local/member term, but you may want
to update to "Formation" on Figure 1.1.3-1 to reflect formal nomenclature.

Due to the stratigraphic column being a scanned document, it will not be changed.
However, all text will be revised to read "Formation" rather than "Shale"

Figure 1.1.2-1 - Might want to provide more line definition to the Site Boundary Line as
well as label it, or put it in the Legend. This is an important feature.

Agreed. This has been added to all figures which include the site boundar: .

Section 1.1.3.3, Second paragraph - Suggested sentence rewording: Lateral fucies
changes, characterized by increased sand and silt occur within the upper 0.9 t¢ 1.5 m 73-

S 1.
Agreed. The text will be changed as suggested.

I assume that when presenting various length/area/volume/etc dimensions (and
corresponding metric conversions), that you are following a convention that dic tates



-1

10.

11.

whole numbers less than 10 be written out as opposed to numeric representation If not.
use the numeric.

Agreed. The convention suggested is the one used.
Section 1.1.4 ~ See attached markups.

Agreed. The text will edited as suggested.

Sections 1.1.4.1 through 1.1.4.3 -General comment- Might consider a little mor-
development here in regards to site-specific aquifer (or actual lack of aquifer)
characteristics such as hydraulic conductivity and ambient water quality. This
information can be used to "set the stage" for additional data acquisition needs as wei} as

any proposed compliance strategies (based on limited yield, widespread ambien
contamination, etc).

Agreed. These sections have been modified to incorporate the suggested
characteristics as well as other aquifer characteristics.

Section 1.1.4.2 - Would it be appropriate here to mention that the lower water-tearing
zone is considered the uppermost aquifer for compliance purposes?

Yes. Language to this effect is included in the revised text.

Section 1.2.1.3.1 through 1.2.1.3.3 - Were the temporary groundwater sampling welis in
the upper water-bearing zone?

Yes. The text will be revised to reflect this.

Section 1.3.1 - IWCS area - Text states that cap was completed in 1986, and acditional
material was placed in 1991 and "the cap was replaced." The 1994 BNI report s tresses

“the fact that the 1991 material placement did not penetrate or otherwise comprornise the

integrity of the 1986 cap. It was my understanding that the 1991 material was rlaced
adjacent to or on top of the 1986 cap and additional clay cover was added.

Agreed. The text will be changed to reflect the "consolidation of the material into
the IWCS'" the reference fo the cap being replaced was removed.

Section 1.3.1 - IWCS area - "excludes sampling/analyses within the boundarie- of the
IWCS"........ What are the "boundaries,” the fence or does the author mean no sampling on
or through the disposal cell?

The statement was intended to indicate that no sampling on or through the IWCS
will be conducted.



12,

14.

15.

16.

17.

18.

19.

Figure 1.3-2 - Might want to show the fence around the IWCS on this figure.
The fence has been included on all figures depicting the IWCS.

Section 1.3.2 - What’s an LSA container? Not in the acronym list and don’t recall it s
being defined earlier in text.

The term "1.SA", a term used by the USACE escort during the initial site visit on
April 20, 1999, has been deleted. They are now simply referred to as ""containers'.

Page 1-17 - see margin notes

Agreed. The text will be edited to reflect that the pipeline is partially buried.
Page 1-18 - See margin notes

Agreed. The text will be edited as suggested.

Section 1.3.8 — Do the uninvestigated areas consist of everything else in Figure 1.3-1 not
covered by a pattern? Or is there a color I am not seeing because of B&W copy ?

Yes, the uninvestigated areas are represented by a color. Colored copies will be
distributed in the revised draft.

I have a problem with the two sentences "Potential contamination due to undoc xmented
past site practices/activities may have occurred in these areas. These areas may posc
potential problems in the site risk assessment if no investigation is performed on them.”
A commercial client would probably go ballistic over a statement like that. A more
gentle approach might read: "The potential exists within these areas for adverse
environmental impacts based on historic practices/activities at the NFSS. To be
protective of human health and the environment, it is critical to characterize these arcas

from the standpoint of filling potential data gaps in the site baseline risk assessinent
Just a suggestion.

Maxim disagrees with this suggestion and will leave the text as it was originally
stated.

No Figure 2-1 in this document.

A copying omission. The organization chart will be included in all copies of the
revised draft.

Section 3.1.1 - The USACE statement of work indicates under Task 1 that rescurces froo:
other pertinent technology resources, such as DOE EM-50 should be reviewed We make
no reference to this request in the text. Also, typo on this page.



24).

21,

22.

24.

25.

26.

27.

EM-50 is a feasibility study related document and will be reviewed nearer to the end
of the RI process. Typo was corrected as suggested.

Page 3-2 - see margin comments.
Agreed. The text will be edited as suggested.

Section 3.1.7 ~ In the USACE statement of work, Task 7 is listed as Specificatio and
Acquisition of Field Data, not Remedial Investigation.

This task has been modified per negotiations between Maxim and USACE-Buftalo
District.

The USACE statement of work calls out 15 discrete tasks, but the document onl:
discusses 13. Also, Task 13 addresses the FS as well as RI. Should these other “asks be
addressed here? If not, should a disclaimer be provided stating why they are not?

The extraneous tasks not germane to the proposed Phase I RI field activities have
been removed.

Page 3-5, see margin notes.
Agreed. The text will be edited as suggested.

Section 4.1.1 — Phase 1 sampling will consist of 69 samples, am I to assume tha' Phase 2
will tier off of results/information obtained during phase 1?7 Probably should stute
something to this effect.

Agreed. Text to this effect is included in Section 1 of the revised draft.

Page 4-3, see margin notes.

The first typo should read "or". 15 grams is the correct total weight for the three
Encore samples. Procedures related to VOC sampling by Method 5035 are now
described in Appendix B of the revised draft.

Page 4-4 markup
Agreed. The text will be edited as suggested.

Page 4-8, 4" paragraph, first sentence: The borehole will he advanced until the ‘irst
saturated zone is encountered and will be terminated after a few inches of the vnde:lying
Gray Clay Unit is penetrated. s this an either/or situation? I am assuming tha' if you hit
groundwater, you will sample at the interface, then abandon the boring. If you don™: hit
groundwater before encountering the Gray Clay, you will sample at the Gray ( lay



28.

29,

30.

31.

32.

34,

35.

interface, then abandon. It’s not real clear. See other markups.

The text is edited to reflect that the borings will be terminated after penetrating a
few inches of the Gray Clay Unit. Other markups have been edited as suggested.
This information is now included in Section 4.1.2.1 of the revised draft.

42.2.3.1 - "cpm" is not in acronym list, or defined (at least I couldn’t find it).

"cpm' means counts per minute. This has been added to both the text and the
acronym list,

Markups on page 4-10.

Agreed. The text will be edited as suggested.
Markup page 4-13

Agreed. The text will be edited as suggested.
Markups pages 4-14 and 4-16

Agreed the words "due to contamination' were removed. The bowl will not be

covered for headspace readings. PID measurements will be taken during the
homogenization process.

Section 4.5.2.1.2 — T am assuming the water levels in the temporary wells will b¢ made
from ground surface, and followed at some time later by an elevation survey.

Agreed. The text will be edited to incorpoerate this comment and will be inciuded in
Section 4.1.3.1 of the revised draft.

Section 4.5 general comment - From what I read you will be setting both temporary and
permanent monitor wells. It is not clear in your description of sampling locatior:s
(Building 401, Former Shop Area, etc), which will be permanent and which wil: be
temporary. Figure 4.1.1.1-1 does not show this either.

The revised draft will state that all Phase I RI wells will be temporary wells.

Section 4.5.2.1.1 - Development Record, it should be stated that development o« curs only
in permanent wells.

Agreed. The text will be edited to incorporate this comment.

Section 4,5.3.7 - Slug tests are okay, and the equations supposedly correct for tiie
influence of gravel packs, but if we are to base a 3-D flow model at some point ntire



36.

off slug test results, I would worry. Something you might consider proposing ar¢ short
term pumping tests (1 to 2 hours), just enough to ensure the aquifer has been stressed I
there are any nearby wells, use them as observation wells. Once you are rigged up to do
these, you can generally get 5 tests a day. It could be done during the second phease ot
sampling, once you have a handle on approximate yields (based on Phase 1 slug *ests..
and the most appropriate places to gather hydraulic data. One test per area of cor.cerr.
and then incorporate across the flow model grid. I have used this method at several sites,
and it has worked well (as opposed to slug tests or a long term, site wide pumpin s test).
This is not a big budget item, and results in better data.

Slug testing will not be performed in Phase I activities and therefore reference to
slug testing will be removed for the revised draft. We agree with your suggestion

that pump tests are more accurate than slug tests and will consider this if 3-D
modeling is performed in the future.

Another characterization tool you might consider running by the Corps is the use of air
borne hyperspectral imaging. This technology is great at establishing a complete
environmental baseline, and is easily coupled with GIS. From this data, one can identify
vegetation types/density/stress, mineral components of soils (possibly leading to
delineation of ground contamination), and surface water variations. Several firms
throughout the US have this capability. [ am aware of one in Albuquerque that 1
developing different spectral imagining cameras through grants from the DOE and may
be able to come up with their own dollars for demonstration on various projects.

This technology will not be performed in Phase I RI activities, but may be
considered for future activities.
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Draft Field Sampling Plan

Page 1-7: Correct typos - see attached mark-up.
Agreed. The typos were corrected as suggested.
Page 1-9: 1.1.7 refers to Figure 1.1.7-2 which shows land use projections for the vear 2700,

Land use projections 700 years into the future are questionable. Is there .n error in
the date of the projections?

There is no error. This projection was completed by Bechtel National Incorporated and
accepted by the USDOE.

Page 1-12:  The last "sentence" of section 1.2.1.2.2 is not a complete sentence. Sce attached
mark-up.

Agreed. The text was edited as suggested.
Page 3-1: Correct typo. See attached mark-up.
Agreed. The typo was corrected as suggested.

Page 3-4: Correct typo. See attached mark-up.

Page - |



Agreed. The typo was corrected as suggested.

Page 3-5: Items (6) and (9) reference "building". It would be more clear to specify which
building. I believe these items refer only to building 401.

Agreed. The text will be revised to read “Building 401",
Page 4-3: Correct typo. See attached mark-up.

Agreed. All reference to Method 5035 sampling for VOCs has been moved to Appendix B of
the revised draft.

Page 4-5: Section 4.2 discusses subsurface soil sampling below 30 cm. in the soil column. It
may be prudent to define the maximum depth of the borings here.

Section 4.2.1 Seems to indicate that only one set of soil samples will be coliected
from each boring at the soil interface with the first water-bearing zone. The
collection of shallower soil samples from boreholes is mentioned in 4.2.2.3 3 but
should probably also be mentioned here to avoid confusion.

Discussion of the maximum depth of borings and depths from which soil samples will be
collected can be found in Section 4.1.2.1 of the current draft FSP. Borings will be advanced
no deeper than the upper part of the Gray Clay Unit, which is anticipated to be encountered
between 10 to 20 feet below ground surface. A minimum of one subsurface soil sample will be
collected from each boring. If field observations indicate that petential soil contamination
exists at other depths, samples may be collected at the discretion of the Maxim
Engineer/Geologist with the concurrence of the USACE-Buffalo District site representative.

Page 4-10:  Correct typo. See attached mark-up.

Agreed. All reference to Method 5035 sampling for VOCs has been moved to Appendix B of
the revised draft.

Page 4-13:  Section 4.3.1 appears to contain an extraneous sentence. See attached m.ark-up
Agreed. This sentence will be removed from the narrative.

Page 4-14:  Correct typo. See attached mark-up.

Agreed. Reference to sampling locations has been moved to Section 1 of the revised draft.

Page 4-15:  Correct typo. See attached mark-up.

Page -2



Agreed. All reference to Method 5035 sampling for VOCs has been moved to Appendix B of
the revised draft.

Page 4-23:  Section 4.5.1.2, last sentence indicates no field analysis will be performed. Field
testing for pH, conductivity, temperature, etc. will be performed. The sam« sentence
refers to surface soil samples. This should read groundwater samples.

Agreed. The last sentence of this section has been removed.

Page 4-32: Section 4.8.1, third sentence refers to asbestos sampling and should refer tc lead paint
sampling.

This section has been deleted as lead paint sampling will not be performed in the Phase I RI.
Page 4-35:  Second paragraph discusses examination of electrical and plumbing -ystems. It
should be clarified whether this will only be visual examination or will confirmatory

sampling and analysis be performed.

This section has been deleted as the Building 401 demolition survey will not be performed in
the Phase I RL

Page 4-37:  Section 4.11.2.3 Indicates that soil samples will be taken to verify the ficld survey.
t should be specified whether these will be surface soil samples or subs irface soil
samples.

This section has been deleted as the radiological verification surface scan will not be performed
in the Phase I RI.

Page 5-4: First sentence, refers to sediment sample number when describing the gencral sumpie
numbering system. See attached mark-up.

Agreed. The words “for sediment ” will be removed from the narrative.
Page 6-1: Correct typo. See attached mark-up.

Agreed. The typo was corrected as suggested.

Page 7-4: Correct typo. See attached mark-up.

Agreed. The typo was corrected as suggested.,

Figures: The text cn many of the 11x17 size drawings is difficult to read. D-size drawings
were not furnished in the review package sent to me.

Page - 3



The figures have been modified to facilitate the ease of viewing without the D-size drawings.
However, the D-size drawings will be included in all copies in the next draft revision.

Page - 4
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Questions, Comments

Comment conventions

Para  Paragraph

...... Indicates direct quote within the draft FSP
Sec.  Section

Sent. Sentence

Rev. Revision

I Should historical data, be formatted and/or input to a database¢ which mirrors the new database
format?

The historical data has been incorporated into a database as suggested.

2. Web site for NFSS?

It is Maxim’s understanding that the USACE-Buffalo District will put this document on the
world wide web.

3. Section 1 No comments.
No responses

4, Section 2 No comments.
No responses

5. Section 3, Scope and Objectives



10.

11.

3.1.3 Task 3
Suggest changing word ... legal to feasible.
...whether off-site disposal is feasible.

Reference to this task has been deleted as it does not apply to field activities regarding the FSP.

Also add (if still part of the scope): Establish current Agency and public view/posit:on on site
options for low level radioactive waste removal or retention.

Reference to this task has been deleted as it does not apply to field activities regarding the FSP.

3.1.7 TASK 7 (pg. 3-3, top)

For the one-third full suite analyses- is this many results needed for pesticides, PCBs and herbicides
for the NFSS?

Maxim believes that very little useful chemical data exists from previous investigations that
could be used in a risk assessment. Previous investigations have indicated the presence of
chemicals such as heptachlor epoxide, DDT, dieldrin, endrin and other organic pesticides .

Therefore, Maxim believes these analyses are necessary to adequately perform a baseline risk
assessment.

3.1.13.3 TASK 13B

Is there a document number or date for the current Scope of Work? The SOW (Appen.lix D. Feb.
1999) does include text about Fate and Transport Modeling.

The only formal SOW issued to Maxim was the February, 1999 SOW. The Fate and I'ransport

Modeling task was removed from the SOW during project negotiations, but may be performed
in the future if warranted.

3.1.13.3 TASK 13C
Suggest adding at end of para:

Impacts to data comparability resulting from changes in sampling and analytical methods wili be
considered for report discussion, where appropriate.

Reference to this task has been deleted as it does not apply to field activities regarding the FSP.

3.2 Goals/Objectives
Suggest:

In general, envir. data (chemical, radiological, geotechnical and hydrogeological; from......to
characterize the surface soil, subsurf........the NFSS in support ot the RI/FS process. Whe. completed
the FS will provide a list of remedial alternatives (options) for the site.

Agreed. Maxim has added text to this effect, with the exception of the last sentence. Maxim’s
current SOW does not include a FS.

(1) should this be ...first and second..... or ..upper and lower. ..

The text has been edited to state "first or second".



12.

13.

14,

16.

17.

(2) Is this correct? To see if chemicals are getting into the IWCS? Is this to determine the potential
for a mixed waste scenario? See comment for QAPP DQO 2, sec. 3.1.1

This statement is correct and was documented at the Technical Project Planning workshop in
Ambherst, New York on June 8 and 9, 1999.

(3a).....at the site....

Agreed. The text will be edited as suggested.

(6) Is this surface, subsurface or both? Which building or all buildings?

This is both subsurface and surface soils. The text will be revised to state "Building 463"
Section 4, Field Activities

4.1.1.1.1 IWCS

References to specific areas of investigation have been removed from Section 4 of the revised
draft. Please refer to Section 1 of the revised draft.

4.2.2.3.3 Selection
...will be submitted to and under go....

Agreed. The text will be edited as suggested.

4.2.2.3.4 (pg. 4-10, bottom para, 2™ sentence)
add be: ..sample will be homogenized....

Agreed. Please refer to Section 4.1.1 of the revised draft.

4.2.2.5 Sampling for P/Geotech. Analysis
Refer to method list- Is pH or hydraulic conductivity data needed for these samples?

pH and hydraulic conductivity parameters are not scheduled to be analyzed at this time.

4.2.2.8 Field QC

The method MS/MSD requirement is correctly stated. However, MS/MSDs should be seiected by
the project data management or field manager to maximize opportunities to gain useful information
about the project’s matrices. The lab does not have any such information and has no ve-ted interest
in how meaningful the data is to the project.

Agreed. MS/MSD samples are designated for specific sampling locations in the revised draft.
If sufficient volume for MS/MSD analyses cannot be recovered, the Maxim Geologist/Engineer,
with the concurrence of the USACE-Buffalo District field representative, will choose a
different sampling location at which to collect the MS/IMISD samples.

Last sentence ...and divided...



18,

19.

20.

21

22.

23,

24.

Agreed. Please refer to Section 4.1.1 of the revised draft.

4.3.2.1 Sampling/Sed.

Excluding grass and roots from the sample, as vegetation, makes sense — How are stones and gravel
not part of what may make up the sediment matrix?

Maxim believes that stones and gravel are not likely to sorb chemical or radioactive

contaminants and laboratory analysis of stones and gravel is not practical. Maxim intends to
discard stones and gravel.

add be: ..sample will be homogenized....

Agreed. Please refer to Section 4.1.1 of the revised draft.

4.3.2.5 Field QC
The method MS/MSD requirement is correctly stated. However, MS/MSDs should be selected by
the project data management or field manager to maximize opportunities to gain usefut information

about the project’s matrices. The lab does not have any such information and has no vested mterest
in the how meaningful the data is to the project.

Agreed. MS/MSD samples are designated for specific sampling locations in the revised draft.
If sufficient volume for MS/MSD analyses cannot be recovered, the Maxim Geologist/Engineer,
with the concurrence of the USACE-Buffalo District field representative, will choose a
different sampling location at which to collect the MIS/MSD samples.

Last sentence ..and divided...

Agreed. Please refer to Section 4.1.1 of the revised draft.

4.42.6 Field QC....

MS/MSDs should be selected by Maxim, this is especially true for a water matrix where you have
to provide extra sample. Otherwise you are collecting and shipping extra water just sc the lab can
select the MS/MSD and they have to dispose of all the other extra sample volumes that were not
needed.

Agreed. MS/MSD samples are designated for specific sampling locations in the revised draft.
If sufficient volume for MS/MSD analyses cannot be recovered, the Maxim Geologist/Engineer.
with the concurrence of the USACE-Buffalo District field representative, will choose a
different sampling location at which to collect the MS/MSD samples.

4.52.7 Same as above.
Agreed. See response to comment 22.

4.6 on pg. 4-28 to end of sec. 4, pg 4-37

This collection of NIPS (not included in present scope) was not reviewed and it may be better «
store this text separate from the draft submittal to the USACE to bring out later if and when its
needed. Unless, of course, if this information was asked for in addition to the present scope.



25.

26.

27.

28.

30.

3L

32.

33.

Agreed. Activities described in Sections 4.6 through 4.11.2.3 will not be performed in Phase
I of the RI. These sections will be removed from the revised draft.

Section 5

Sec. 5.1 Field Log....
Suggest ending 1 sentence after word ..... events. Delete the rest of this sent.

Agreed. The text will be edited as suggested.

5.5 Documentatiof......

pg 5-6 bottom para, 1* sent.: The labs internal chain of custody would take over at thi- point.
Top of pg 5-7, cont. 1% para, last sent.: same as above

Agreed. The word "Maxim: will be replaced with the word "laboratory".

5.6 Corrections....

Pg 5-7 last para, 1¥ sent.: rev. ...with Maxim’s project manager. The Maxim project manager will
determine when the USACE needs to be contacted regarding lab issues and problem resolution.

Agreed. The text will be edited as suggested.
Section 6 No comments.
No responses.

Section 7
7.5 Waste.....

g 7-2, 1% para, 2™ sent. in TCLP the P is procedure, not potential.

Agreed. The text will be edited as suggested.

2" bullet of additional methods- paint filter test may be part of the TCLP, the TCLP mcthod has to
determine whether the sample is solid, liquid or both.

Agreed. The text will be edited as suggested.

7.8 Disposal ....

Pg 7-4, 1% para, last sent.: [ suggest that this sentence be revised to better reflect the clie-its options,
oversite interest, and historic position.

Agreed. The text will be edited as suggested.

Section 8 No comments.

No response.

Section 9 No comments.



34.

35.

No response,
Section 10 No comments.
No response.
Section 11 No comiments.
No response.

Section 12
Sec. 12.3 Recommend....

Suggest rev. to last sent.: .....(PCOC), with respect to Areas of Concern (AQC), will....

Agreed. Maxim recommends the text be revised to state...(PCOC), with respect to the Areas
of Investigation, will...
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L. P1-3 Section 1.1.1 2™ paragraph 2™ sentence. How did the material get from building 434
to 411. By pipe by tanker?

The material was slurried and piped aboveground to Building 411.

2. P. 1-6 Section 1.1.4, What is the direction of regional groundwater flow” Is there

information on the direction of local groundwater flow?

These issues are addressed in the revised draft. Please refer te Section 1.1.4 and its subsections
for a more detailed discussion of the hydrogeology.

3. P 1-9 Section 1.1.7. A 700 year projection of land usage? [ would think that a 70 vear
projection would be suspect.

This projection was completed by Bechtel National Incorporated and accepted by the USDOE.
4, P 2-4 Section 2.7. Mr. Douglas Haas will be the RSO.

Agreed. The text has been edited as suggested.

5. P 4-5 Section 4.1.2.8 EM200-1-3 recommends a solvent wash during decontamination for
organic sampling. I would recommend an acid wash for decontamination during radiological
sampling. SAIC’s normal procedure would be an Alconox wash, water rinse, 10% nitric acid wash.

DI water rinse, isopropanol wash, DI water rinse, air dry. See also ASTM procedures 35088 and
D5608.

In general, the EM200-1-3 recommends that different acid or solvent rinses be used based on
the of classification of constituents (i.e., VOA, low molecular weight compounds [methanol



rinse]; BNA, pesticides, PCBs, high molecular weight compounds [hexane rinse]: Organic
Bases [acid rinse and isopropyl alcohol rinse]; Organic Acids [base wash, isopropyl alcohol
rinse]; trace metals [acid rinse]; Salts [none]; Acidic Compounds [base wash]; Basic
Compounds [acid rinse]; and Caustics [none]). During this investigation, the majority of the
samples would be analyzed for the full suite of constituents. These samples would be collected
from the same sampling device (i.e., split spoon, continuous sampler, Eckman dredge, etc).
Based on this, it seems appropriate that the potential for cross-contamination due to solvent
rinses exceeds the potential for cross-contamination due to the specified decontamination

procedures. Therefore, solvent, acidic or basic rinses will not be included in the
decontamination procedure.

Similarly, the decontamination procedure using nitric acid during the radiological sampling
will not be incorporated at this time. Please refer to the last paragraph of Section 4.1 of the
revised draft for decontamination procedures.

6. P. 4-5 Section 4.2.1 How are the other 51 locations going to be selected?

This section has been modified. Please refer to Section 4.0 of the revised draft for details. The
other 51 locations will be selected based on the results of the Phase I investigation, and a
preliminary risk assessment review,

7. P 4-8 Section 4.2.2.2, Last paragraph. Using the next sample interval to decide on whether
or not to take a sample can result in loss of volatiles. It may be several minutes (5-10) nefore vou
know if the saturated zone has been encountered in the next sample. Itis then too late to take a good
volatile organic sample.

The sample will be put in a sealed plastic bag and put into an iced cooler to minimize
volatilization. Additionally, a portion of each sample will be screened for organic vapors. The
sample with the highest organic vapor reading will be collected for VOC analysis.

8. P. 4-10 Section 4.2.2.3.4 2™ paragraph 3* sentence. "split spoon OR zip-lock tag ...”

Agreed. All reference to Method 5035 sampling for VOCs has been moved to Appendix B of
the revised draft.

9. P. 4-12 Section 4.2.2.9 see comment 5.
Please see response to comment 5.

10. P. 4-24 Section 4.5.2.1.4, Recommend that radiological groundwater sampies alsc be
filtered.

To Maxim’s knowledge, there is no USEPA or NYSDEC guidance regarding ARARs or risk
assessment for dissolved radionuclides in groundwater. However, Maxim is willing to consider
collecting filtered radiological groundwater samples if the USACE-Buffalo District believes



it is warranted.
11. P. 4-25, Section 4.5.2.8 See comment 5.

Please see response to comment S.
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General Comments:

A.

Please make the document much more concise. Some examples:

Please omit the appendices containing reprints of others” work. You are indeed
to have used these documents to help formulate your FSP, but please simply cite
the references. If reviewers need to read these documents to understand your
FSP, then you have not adequately explained their use in your own plan.
Additionally, reproduction of multiple copies of these documents adds cost, but
limited value, to the FSP.

Agreed. Maxim has removed these appendices and cited the references as requested.

B.

Please, in general, leave out duplicate material. For example, you have
b J

appended the USACE scope of work (SOW), but you also take 4 pages to
describe the same material. Please use only the appended SOW.

Agreed. Maxim believes it has significantly reduced duplicated material in the fir.al draft
of the FSP. The SOW is included as an appendix in the revised FSP.

C.

The description of activities (vs. restatement of the SOW) as described n your
SOW summary section is suitable for these tasks associated with field sampling,
but items like Public Relations are not part of a FSP and should not be included
here. (If the purpose of this section was to assure that we are on the same

wavelength with the SOW, please settle this in our conference calls and not in
the FSP).

Agreed. Maxim believes it has eliminated non-field sampling related SOW a tivites
from the revised FSP.

nfspcom.doc



D. Please go through this FSP and eliminate other excess material. The above items

are examples, but you should follow this philosophy through in the rest of the
document.

Agreed. Maxim believes it has streamlined the revised FSP tc exclude excess mate:al.

2. Because this is a formal document that will, when finalized, be placed in the
administrative record, formal titles and company names must be used. For
example:

A. Please use formal company names. “Chemical Waste Management” no longer
exists as a company name for the property that borders NFSS on the north. The
formal name is: CWM Chemical Services, Inc.” Also, please use Bechtel
National, Inc. instead of just Bechtel.

Agreed. Maxim has used formal company names/titles in the revised FSP.

B. Please use formal titles for people you list in section 2. If your people have
doctorates or professional engineers’ licenses, so state. This applies to everyone
listed in this section including subcontractors and USACE personnel (inciuding
me). Informalities in a working relationship are valuable, but they should not be
used in a document that will comprise part of the site administrative record. (ls
this a new concept for the person who has written this section? Things like this
need to be caught in your internal reviews before USACE seces these documents.)

Agreed. Section 2 has been modified to include formal names and titles for all sroject
personnel.

3. In general, you have reviewed large numbers of documents pertaining to this site
and have provided an excellent summary of the site history. However, application
of this historical summary to preparation of your FSP was extremely limited.

Maxim has attempted to better apply our understanding of the site history 1n prepwration
of the revised FSP. This task is somewhat difficult because a significant amount of the
analytical results are perceived by Maxim to be “screening” type data that may not »e
adequate for a baseline risk assessment. Please refer to Sections 1.0 and 1.4 of the
revised FSP for more details.

A. Site history was appropriately used to select general sampling areas IFor
example, knowledge that there were shops in a given area suggested that sumples
should be taken there. Selection of general areas using this rationale was well
done. However, that appears to be the only way historical information was used
to plan your strategy. This is a serious deficiency. For example:

nfspcom.doc -



1. In our TPP workshop, we stated that our primary purpose of technical project
planning is to fill in data gaps to get the data we need but not to duplicate
previous efforts if they are useful. With this in mind, I would have expected you
to take your summary of existing data and apply it to vour FSP. Which pieces of
data (if any) can you use as part of this RI? Your sampling strategy was set forth
as though no other suitable data exists for the site. If you decide to exclude
everything but your own data (and it appears you have done that), what is your
rationale? Why did you Xerox copies of previous data without discussing its
utility (versus its content) in your FSP? Your plan needs to give clear
explanations for your FSP rationale.

Since the TPP workshop, Maxim has conducted a more thorough review of existing
analvtical data for the NFSS supplied to us by USACE and incorperated the result- intc a
_clatabase._. We have included a discussion of_perceived .data. gaps.in.the revised FSP
Maxim believes that it has better used existing data in preparing the revised FSP ‘please
refer to Section 1 of the revised FSP). We believe that much of the existing data is
useful, but mainly for planning purposes related to the RI rather than being detensible
data that could be used for risk assessment purposes. Maxim is in the process ot
contacting Bechtel National, Inc. and EA Engineering. Science, and Teclknology
regarding analytical data sheets, QA/QC, laboratory certificates, and data validaticn from
previous investigations of which we have no record. Without this information, 1 is 1ot
possible to determine if this data can be used for risk assessment purposes.

Maxim considers a significant part of the existing analytical data to be “screening” data.
For example, the investigation around Building 401 primarily included samples analyzed
with a field gas chromatograph for only a few organic analytes, excluding those normaliy
associated with the potential underground storage tanks present near the building. To ow
knowledge, either no extensive studies have been conducted to determine site «r loca;
background values for the sampled media or that information has not been supplied ic
Maxim. In most instances, there is a lack of specific information (i.e., survey data) that
would allow us to determine locations of previous sampling points. Maxim includad
excerpts from previous investigations to demonstrate what we perceive to be a lack ol
potentially useable data for risk assessment purposes.

2. You propose to analyze each sampling point for full suite parameters instead of
for parameters related to operations thought to have occurred there. If this is
what you suggest, you need to provide a sound rationale for this decision.
Perhaps a less generic approach could make sense. If you know, for example.
that a building was previously a boiler house with no other known uses, vou may
want to target PAH analysis for all samples and full suite parameter analvsis for
only a subset of the total samples. The document needs to describe your
reasoning for choosing one of these approaches over the other.

Agreed. Maxim has reduced the full suite TCL/TAL analysis to approximately o ie-thirc
of each sampled media as outlined in the USACE-Buffalo District SOW. We has =2 based

nfspcorn.doc



our rationale for choosing analytical parameters at each sampling location on: re-ults of
previous investigations, locations of former/current buildings, knowledge of forn er s:te
activities/processes, facility maps, topography, and findings during ou- sie
reconnaissance. We have included full suite analysis for at least one sampling location
each of the eight Areas of Investigation discussed in Section | of the revised FSP. Basecd
on our findings in the Phase [ RI, it may be possible to reduce the number of d:fferent
analyses in some areas or it may be advisable to increase the number of different analyses
in some areas for Phase II of the RI.

Specific Comments:

Section 1:

1. Page 1-1, second line under 1.0: Maxim was contracted to perform a remedial
investigation (RI) only, not an RI/FS.

Agreed. The text has been modified as suggested.

2. Page 1-2, second paragraph, line 9: Text refers to the tower being a cooling
water tower. I had understood that this was a water reservoir for use with the
fire fighting system. Will you please check this?

Please refer to the attached LOOW as-built drawing (NFSS-283). It does not app-ar that
fire control water lines were located near Building 434, but it does appear that Building
434 was a part of the cooling water system. The elevated Fire Storage tank was iocared
west of the acidification area with fire control water lines running north of “O” Street and
south of “N” Street.

3. Geology section (1.1.3): Good job!

Acknowledged. Thank you.

4. Section 1.1.4, Hydrogeology: The well search was done using past data. Was
there any contact of local data sources during the 3-day site visit to make this
data more current? This data and some of that presented in the table section is
very old.

Agreed. No well search activities were initiated during our site visit. Maxim has
removed all references to the well search from the revised FSP and has identifiec it as «
data gap in Section 1.3. The three-days were utilized to perform a thorough site
reconnaissance, stake proposed boring locations, and to meet with representa’ives of
CWM Chemical Services, Inc. and Modern Landfill.

5. Page 1-10: Section 1.2.1.1: For example, first sentence. Please do not state that
cleanup was performed without also stating specifies of constituents of concern
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and cleanup levels. Otherwise, the reader has no concept of what site conditions
prevail after the cleanup. If this information is not in the records, please specify.

Agreed. Concerning former remedial actions at the NFSS, Maxim has modifizd the
narrative to include language that no specific information regarding confirmation
sampling, cleanup criteria, volume of media treated/disposed, etc. was included in toe
records.

5. Page 1-10, third paragraph: Please spell out IWCS the first time it is used.

The acronym was spelled out on page 1-3, second paragraph. Maxim will msure that
I'WCS is spelled out the first time it is used in the revised dratt.

6. Page 1-10, next to last sentence. Text says that material was encapsulated within
an impermeable membrane. How was this done? What kind of membran¢?

Maxim is not sure how this was done. We have added a sentence to the revise ! druft
noting that no details were provided in the report. Please note that the reference for tius
report is corrected to NFSS-306 in the revised draft.

7. Page 1-11, last full paragraph: what is meant by miscellaneous indicators?

The miscellaneous indicators include general water quality parameters such as pH.
conductivity and temperature. The text has been edited to include the this information in
the revised dratft.

8. Section 1.2.1.2.2. Data gap characterization: You have described a limited data
gap characterization by BNI. What is YOUR assessment of data gaps prevailing

at the site? Do you agree with BNI? Have you addressed these gaps specifically
in your FSP?

Maxim'’s assessment of data gaps is included in the discussion of the previous sampling
history in Section 1 of the revised FSP. Maxim agrees with some of the daa gaps
identified by BNI and believes several other potential data gaps may exist.

9. Page 1-17, top line: The cap was not replaced. Material was placed over the
original cap in 1991 and a new cap was added over the original cap The
original IWCS was not penetrated, and the original cap was not replaced.

Agreed. Maxim has edited the revised draft to reflect this fact.
10. Page 1-18, first paragraph: Why do you think fuel oil storage and TNT mix
storage occurred in the former acidification area? Did you decide this based on

evidence of tanks cradles? Is there a reason why you thought this might be fuel
oil instead of acid or toluene? (e.g. staining?) Please explain your thoughts
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As-built drawings (NFSS-283) and the Industrial Facilitics, Formerly T.N.T. Plant,
Youngstown, New York, Reconstruction Finance Corporation, Undated (circa. 194%)
(INFSS-178) map show a large (presumably aboveground) tank which is labeled as “Fuel
Oil”. This tank location is north of “O” Street and east of Campbell Street n the
Acidification area. Additionally, tanks labeled “TINT Mix Storage”™ were depicted on the
same drawings. No surficial staining was observed during the July 13-16, 1949 site
reconnaissance, but the vegetation was thick in this area.

11. Page 1-18: 1.3.5: What potentially hazardous materials would you expect. Please
specify some examples.

The following hazardous materials may have been associated with activities in the Baker
Smith area:

storehouse — transuranic KAPL wastes and cleaners

pipe shop — cutting oils, solvents, cleaners, heavy metals, and PCBs

welding shop — heavy metals and solvents

machine shop — cutting oils, heavy metals, solvents, and PCBs

12. Page 1-19: top paragraph: Is potential drainage from Modern Landfiil the oniy
reason you wish to investigate the onsite ditches?

No. Maxim recommends sampling on-site ditches due to potential:  -urface
water/sediment runoff from former NFSS process and storage areas, discharge of
groundwater from the upper and lower water-bearing zones to the Central Ditch and other

ditches, and runoff from other off-site properties such as the CWM Chemical Services.
Inc.

Section 2

1. Section 2.1 {Corps of Engineers Project Manager) needs to be rewritten. You
will be receiving more direction/interaction from USACE than document
approval, schedule and budget tracking and LRB’s coordination of its own staff.
As your client (and as the funding agency), we expect to take a leadership
position in this project, not simply a position of tracking your paperwork and
expenditures. Please replace your text with the text that follows this paragraph.
Please note that reference to the Buffalo District has, in most cases, been
changed to USACE. This is to emphasize that we have a virtual team associated
with the project (“One Door to the Corps”, part of our current Corps-wide
management strategy). Also, please note that Dennis Rimer’s title is changed to
Site Superintendent. We are not allowed to call him a Site Manager by internal
Corps policy.

Dr. Judy Leithner is the USACE Project Manager for this project. She has the
responsibility for technical project direction, review and approval of contractor
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work plans and reports, allocation of overall project resources, tracking and
management of the overall project schedule and budget, and management of
contractor oversight by other USACE staff. In case of any problems, Dr. Leithner
can be contacted at (716) 879-4234 (e-mail address: Judith.S.Leithner@usace.army.mil;.
Requests from any third parties for project information should be addressed to Dr.
Leithner at the following address:

Dr. Judith Leithner, CELRB-PE-EE
_U.S. Army Corps of Engineers.

1776 Niagara Street

Buffalo, New York 14207-3199

Mr. Dennis Rimer will be the USACE Site Superintendent. The USACL. Site
Superintendent will oversee field activities for the USACE, and will have authority
to approve all field decisions exclusive of those that require a scope change or
commitment of additional resources. In those instances, the decision must be
approved by Dr. Leithner and the LRB Contracting Officer, Mrs. Mary Price.

Agreed. The text has been modified as suggested in the revised draft of the F'SP.

2. Page 2-3, Section 2.5, SAIC Technical Services Coordinator. Mr. Giordano’s
responsibilities are not quite what I had thought they were. These look much
less significant than I would have expected. Please clarify (not necessarily in this
document).

Agreed. Maxim has revised the text to indicate that Mr. Giordano will also participate in
the development of plans, reports, and assessments, attend pertinent meetings, participa'e
in development of sampling strategy, and provide site-specific continuity ba-ed on
previous experience at the NFSS and other FUSRAP projects.

A. We had thought Mike would be using his former site knowledge to assist with
preparation of the FSP. 'Was this done? Knowledge of former testing appears
not to have been used in selecting sampling strategy.

Mr. Giordano has consulted with Maxim and has provided suggestions and guidance
concerning selection of sampling locations and analytes based on previous expericnce at
the site. He also provided recommendations to ensure sampling strategy for this s:te was
consistent with USACE’s approval for other FUSRAP sites. His recommendations have
been incorporated into the Draft Final Work Plans.

B. I don’t see mention of any risk assessors in Maxim’s organization. A risk
assessor should be helping to develop your FSP, as some of the data will be used
to assess baseline risk. Are you using SAIC for this (I thought you were). If not,
please provide the credentials of your risk assessor ASAP. While we have said
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we would provide guidance on radiation baseline risk assessment, we still cxpect
any chemical risk assessment to be thoroughly done without our help.

Mr. Brian Mulhearn of Maxim is the risk assessor. His qualifications are stated in the
FSP text and his resume is included in Appendix A of the QAPP.

1. Page 2-4, section 2.7. Please add that Maxim’s Radiation Safety Officer will
interface with radiation safety officers at USACE.

2. Praggew2‘—'4ﬁ, section 2.7. Please add that Maxim’s Site Safety and Health Officer
will interface with the Site Safety and Health Officer at USACE.

Agreed. Text has been edited as suggested.

3. Page 2-6, Section 2.9. You list 11 potential site managers, which you indicate will
change as task requirements change. These are all good people, but the
changing of site manager with the task appears to lose project continuity. This
philosophy raises serious concerns. Please describe, in more detail, how you plan
to maintain continuity under these circumstances.

The text will edited to reflect that Timothy Biggs will be the Site Manager. If it becomes
necessary to use an alternate Site Manager, that person will report to Mr. Biggs.

Section 3
1. Section 3.1.2: Nice job on the maps.

Acknowledged. Thank you.

2. Page 3-4, top line. You mention the ITR as mentioned in the QCP  The
described ITR involved one person. Actually, the ITR is to involve one person
from each of the major technical areas involved in the SOW and should be done
by senior people. We were recently cited on an internal audit because we forgot
to add a health physicist to our ITR team for a SOW. The same audit team will
notice omissions in these work plans if we don’t address them now.

The QCP has been revised to include additional [TR members from each major technical
area. In the revised FSP, the ITR was expanded to include a senior chemist, twe

geologists, and an engineer.

3. As part of your QCP/ITR implementation, we remind you that you will need to
submit a Certification of Completion upon ITR finalization.

Signed/dated Certification of Completion forms have been included in the revised ~SP
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4. Page 3-4,section 3.1.13.1: As is stated, the USACE will provide further direction
for the radiological baseline risk assessment, However, in the event that onc
must be done, you will still need to have a risk assessor qualified to handle this
aspect of the work with some direction from USACE. Our risk assessors will
certainly review your work and provide some guidance, but you will sull be
expected to do the majority of the task within Maxim.

5. Agreed. It was not our intent to suggest that Maxim would not perform the beselire
risk assessment. Mr. Brian Mulhearn is Maxim’s risk assessor.

6. Page 3-4, Section 3.2:
A. Please note that one of your goals is to complete an RI under CERCLA.
Agreed. Maxim has acknowledged this fact in the revised FSP.

B. The main goal of the TPP was to plan such that we obtain all needed data hut no
extraneous data. This has not come across in the FSP.

Please refer to Maxim’s response to your General Comment > A 1.

C. Please delineate which objectives are supported by the SOW (in bold or other
method). Not all of our reviewers will be intimately familiar with the SOW.

Agreed. Maxim has designated by bold text those objectives that are supported by the
SOW in Section 3.2 of the revised FSP.

D. Please put your data quality objectives in the FSP as well as the QAPP.
Agreed. The DQOs have been added to the revised FSP.

Section 4:

1. Page 4-1, Section 4.1. As we discussed, there has been considerable surficial soil
movement since the previous operations that occurred on site. Site history can
help identify areas where this has occurred. In those instances, surficial soil
samples will not be indicators of what exists in the subsurface.

Agreed. Maxim did not intend to indicate that surface soil conditions would necvssar:ly
be indicators of subsurface soil conditions. While it is true that site history helps :denufy
areas where soil movement has occurred, we have not found details in the [ 'SACE

supplied documents that indicate lateral or vertical extent of grading/filling/excavation
activities.

2. Section 4.1.1. Text says that USACE directed Maxim to sample surface soil at
each proposed boring location. Actually, Maxim proposed this protocol and the
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USACE said that this could make sense if boring locations were suitably chosen.
We did not direct you to do this yet, as the proposed FSP must be approved by
the team, the CX and the state before sampling locations and strategies are fixed.

Agreed. Maxim has revised the text to indicate Maxim and the USACE agreed that
surface soil samples should be collected at each boring location.

3. Page 4-2, 4.1.1.1.7, Onsite Ditches: It is stated that surficial sampling 1s not
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~ applicable to these areas. Please provide reasons for this statement. Also,

throughout your document, please provide reasons for conclusions. Please don't
(anywhere) make unsupported statements. Otherwise, reviewers may

disapprove a perfectly reasonable suggestion because they don’t understand
your actual intent.

Surficial sediment samples will be collected in the onsite ditches as indicated in Section
4.2 of the revised FSP. Maxim believes it has provided more detailed ration.le for
recommended Phase I RI activities in the revised FSP.

4. Page 4-5, section 4.2.1, Rationale,

Again, Maxim proposed a sampling protocol and the USACE said that this

could make sense if boring locations were suitably chosen. We did not direct you to
do this yet, as the proposed FSP must be approved by the team, the CX and the state
before sampling locations and strategies are fixed. Until these work plans are
reviewed by all parties and comments have been resolved, you must consider your
plans as tentative.

Maxim did not intend to indicate that the USACE directed the selection of the boring
locations. Maxim has revised the text to indicate that Maxim and the USACE agreed that
a minimum of one subsurface soil sample would be analyzed from each boring (near the
soil/groundwater interface) and that other subsurface samples are recommendec to be
analyzed if field observations indicated that potential contamination exists within that
particular interval. Additional samples to be submitted for laboratory analysis ~ill be
selected at the discretion of the Maxim Engineer/Geologist with the concurrence of the
USACE site representative.

Analytical parameters for groundwater should be determined before you are in the
field. If there is not enough well production to obtain all desired samples, then a
hierarchy of sample types will be provided to Maxim by USACE as was
appropriately proposed by Nancy Dickens.

Agreed. Maxim has recommended groundwater analytical parameters in the revised FSP
The USACE has provided a hierarchy of analytes in the event that sufficient voiame of
groundwater cannot be recovered from a boring/well to complete the desired aralyses
This hierarchy is discussed in Section 4.1.3.2.



1. Comments on chemistry/sampling protocols are provided by Fred Kozminski

under separate cover. The chemistry section will require considerable work as
stated by Fred.

Maxim has responded to Mr. Kozminski’s comments and has included these responses i
the revised FSP.

2. Page 4-33, section 4.9. The structural integrity of building 401 is no longer in
question. USACE has performed a structural survey of the building and ity
basic structure is sound. 7

All reference to the structural integrity of Building 401 has been removed from the
revised FSP as no Phase I RI activities are scheduled for this building.

3. Page 4-36, Surface Radiological Scan. Text says this is not included in the
present SOW. I strongly disagree. The SOW says “ If such data is not found,
the Contractor shall include a surficial scan of property in the area as designated
on Figure 2 (which was later changed to the whole site) and shall propose the
methodology for performing the scan in the work plans.” You have provided a
brief methodology, but discuss the implementation as though the work is not to
be done under this SOW. Because you have stated that you found no data, this
scan is part of the SOW. Your final cost estimate does not exclude this work
from the SOW. We need to talk about this ASAP.

After consulting with SAIC, Maxim recommends that the surface radiological scan he
postponed until analytical results from the Phase I RI are reviewed. If radiological
impact is determined to exist in any of the sampled media, Maxim recommends tnat «n

addendum to the Final FSP be prepared and the work be performed in Phase II of th2 RI

Section 7:
1. Section 7.6: Under alternative 2 (IDW) please check the N¥SS generator status
and determine how long we are allowed to retain the IDW (which your cost

estimate assumed was all hazardous waste) on site.

Maxim will complete this task and report the findings to the UUSACE.

nfspcom.doc |



COMMENTS TO MAXIM TECHNOLOGIES, INC.
DRAFT FIELD SAMPLING PLAN
FROM
ALFRED KOZMINSKI
USACE-BUFFALO DISTRICT

Remedial Investigation
Niagara Falls Storage Site
Niagarg Cqunty, Ngw York

Contract DACW-49-97-D-0001
Delivery Order 0012

Note: Mr. Kozminski’s comments are in bold text; Maxim’s responses are in stindard
text.

General comments:

The sampling plan needs additional DQO refinement. I have three concerns. L.
The regulatory action levels may not be appropriate, e.g. the NYSDEC TAGM
cleanup guidance has various interpretations associated with it, therefore varying
the action levels, especially for the VOA/SVOA fractions. 2. Appropriate cleanup
criteria and risk assessment quantitation limits may not be equivalent. 3 The

laboratory reporting limits may or may not meet the appropriate regulatory action
levels.

Section 3.1.4 ARARS has been added to the QAPP in response to these seneral
comments.

1. DQOs for the subject phase of this project were discussed during the Technical Project
Planning workshop held in Amherst, New York on June 8-9. 1999. The results of that
discussion are reflected in our discussion of DQOs in the QAPP prepared for this project
That discussion is summarized in the FSP. The consensus at the meeting was that
NYSDEC TAGM guidance was the appropriate guidance to use as a basis for initial
screening of contaminant levels. Maxim plans to use it for that purpose. TAGM values
are very conservative. TAGM values will not be used as “cleanup criteria” or as ‘action
levels”.

2. Cleanup goals will be developed through the RI/FS process. Risk assessment results
will be among the primary pieces of information used in establishing cleanup criteria fo:
the site.

3. It is true that laboratory reporting levels may or may not meet appropriate regulators
action levels. Regulatory action levels, however, will be defined through the CERCI A
process and are not specified in advance.
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Table 4.3.1.1 gives justification for samples to be collected. It should also identify
the potential and known analytes of concern. The result would be a more efficient
sampling and analysis plan.

Maxim believes that inclusion of this information in the sediment/surface water san pliny
location and surface soil, subsurface soil, and groundwater sampling location tables
would be a duplication of information summarized in the narrative of Section 1.4 o the
final draft. Previous investigations at the NFSS have indicated several contaminan:s of
potential concern (i.e., VOCs, SVOCs, Metals, Pesticides/PCBs, Radiological, and
Nitroaromatics). To summarize in tabular form the occurrence of each individual analyte
within these chemical families for the five proposed sampled media at each of the €9
boring locations and 39 sediment/surface water sampling locations in the eight areas of
investigation would result in a very large and complex table.

Geological transport indicators, e.g. upgradient/downgradient, mobilities, soil
compasition, etc. should be incorporated in the development of the sampling pian.
This would more accurately indicate the distribution of known contamination

Please refer to Sections 1.1.3 and 1.1.4 and their subsections for a more detaiied
discussion of regional and local geology/hydrogeology including estimated hydrau ic
conductivities, groundwater velocities, groundwater flow direction, and hydraulic
gradients of the geologic strata. No detailed discussion of chemical mobility is inc ude.
due to what Maxim perceives as a lack of definitive information regarding the type
extent, and concentrations of the chemicals of potential concern at the NFSS. One
example of the chemical mobility issue is indicated by the presence of nitroaromatics ir: a
groundwater sample just north of the Baker-Smith area during the Phase I of the R!
performed by EA Engineering, Science, and Technology. This analyte was detected
several thousand feet from the former TNT production area.

Analytical evaluation of IDW will need a less generic approach.

‘Waste acceptors should be contacted for more definitive acceptance criteria.

Will the waste acceptor consider a weight % result for Uranium and extrapolated
Thorium and Radium weight % concentrations with subsequent activity
calculations with assumptions?

Maxim has summarized potential analytical requirements for IDW characterizatior. s
Section 7 of the FSP based on contacts with licensed/permitted potential waste acceptors.
It is not possible to determine analytical requirements for the IDW until analytical results
for the Phase I RI sampled media are received. Maxim will relay these results to
potential waste acceptors for further guidance regarding disposal characterization.

Please define more clearly, the two phased approached to this project.
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Maxim believes that the recommended two-phased approach will achieve the project
objectives in the most effective manner. Section 1.4 of the final draft of the FS? and
Section 3.1.3 of the QAPP describe and clearly define the purpose of this approach.

1. Pg. 4-11, section 4.2.2.5, last para
Maxim laboratory may need a NRC license to accept radiologically contaminated

samples for physical testing parameters. I consider this similar to chemical analysis
of mixed analyte samples.

Maxim has an NRC license to accept low-level radicactive samples and has concucted
geotechnical testing of mixed waste samples for the past several years. References to the
license have been added to Section 5 of the QAPP and a copy of the license is prov:ed n
Appendix F of that document.

2. Pg. 4-12, section 4.2.2.8,2" para

Co-located duplicate samples imply 2 independent samples as opposed to one
sample that would be homogenized and split into two samples. The latter is the
procedure normally employed.

Quality Assurance split samples and MS/MSD samples should be collected at a rate
of 1 in 20 or 5% of the investigative samples.

Collection of duplicate, split, and MS/MSD soil samples for VOC analysis is described in
Appendix B of the final draft of the FSP. Collection of duplicate, split, and M>/MSD
soil samples for ali other analyses is described in Section 4.1.1 of the final draft of the
FSP. Samples collected for non-VOC analysis will be homogenized as suggested and
split into the appropriate fractions. Samples collected for VOC analysis will be co-
located at adjacent locations within the prime sample.

All references to the collection rate of QA and MS/MSD samples in the FSP and Q APP

have been revised to indicate they will be collected at a rate of 1 per every 20 field
samples.

3. section 4.2.2.9

Where possible decon procedures should be minimized, e.g. use of new dedicated,
throw away sampling equipment is preferred.

Agreed. Maxim will used dedicated, disposable sampling equipment when possibiz.

Examples of disposable sampling equipment that will be used are bailers, groundw ater
filters, and downhole tubing/pumps.

4. Pg.4-23, section 4.5.1.2

Is SW846 method 9081 indeed the procedure for cation exchange?

Transuranics are elements with atomic numbers > Uranium. These are artificially
prepared and are not expected to be found on-site.
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According to General Engineering Laboratories, SW-846 Method 9081 is the correc’
method number for cation exchange capacity.

According to historical documents, transuranics may have been present in the waste
from the Knolls Atomic Power Laboratory. These wastes were stored at the NESS 1 .ear
Building 401 and the Baker Smith Area. Animal remains from the University of
Rochester may also have contained transuranic radionuclides Some of the radioactive

wastes were incinerated on-site. This historical information is presented in Section : of
the FSP.

5. Pg. 4-24, Section 4.5.2.1.3

Water Quality parameters must be measured in-situ and they should be measured
after each well volume removal. In addition a maximum of 5 well volumes
should be purged, even if stabilization is not achieved. Please indicate the

stabilization criteria. EPA low-flow purging and sampling procedures should be
used.

Maxim will measure the water quality parameters in-situ and recommends that
measurements be collected prior to purging, after each well casing plus well annulus is
removed, and when purging is complete. Maxim recommends that a minimum of tiree
and a maximum of five well casing plus well annulus volumes be removed from ea:h
well. Please refer to Section 4.1.3.2 of the final draft of the FSP for a more detailec
description of purging procedures, including recommended stabilization criteria.

6. Pg.4-25, section 4.5.2.7, 3" para

This paragraph has conflicting statements relative to the type of QC duplicate and
QA split samples to be taken. In addition Argonne National Labs will be the QA
Lab for this project. QA split samples and MS/MSDs will be taken at a rate of 3% of
the investigative samples. QC duplicate samples will be taken at a rate of 10%, of
the investigative samples.

The address for sample receipt at Argonne National Labs is:

Argonne National Laboratory
Bldg. 205

Room L176

9700 S. Cass Avenue
Argonne, IL 60439

Attn. Alice Birmingham

Telephone 630 252 4473 or 4379
Fax 5655

QA/QC and MS/MSD groundwater samples, with the exception of VOC samples. will be
collected by alternately pumping (via the low-flow peristaltic pumps) approximately
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equal aliquots into each sample container until an adequate volume for analysis has »eern
collected. Collection of QA/QC and MS/MSD groundwater samples for VOC anals sis
will be from the same Teflon bailer as the prime sample. Groundwater will be slowly
discharged into each individual 40-milliliter vial utilizing Teflon tips until the vial i-
filled. The vial will then be immediately capped and the next vial will be filled.

All references to the QA laboratory in the FSP have been revised to indicate the QA
Jaboratory is Argonne National Laboratory. Section 13.2 of the QAPP has been rev sed
to include the above-noted address. The FSP has been revised to reflect that: (1) QA and
MS/MSD samples will be collected at the rate of 1 per 20 field samples collected; (..) QU
samples will be collected at the rate of 1 per 10 field samples collected.

7. Section 4.5.2.8
Please indicate what equipment is expected to need decon.

No sampling equipment will need decontaminated due to the use of dedicated dispcsable
items. However, the in-situ water quality meter and the water level indicator will require
decontamination at each groundwater sampling location.

Pg. 4-29, section 4.6.2.1
Hexane will not solubilize inorganic constituents. A dilute acid sclution may be
more appropriate for the inorganics.

All references to the wipe sampling section have been removed as this activity will not »e
conducted in the Phase I RI.

Pg. 4-33, section 4.8.2.2
Will this XRF procedure be performed on site and is this a nondestructive
procedure, e.g. can it be performed without removing paint from the surface? If

your response to the above is yes then there would be minimal decon for this
procedure.

All references to the lead paint sampling section have been removed as this activity wil.
not be conducted in the Phase I RI.

Pg. 4-37, section 4.1.1.2.3

Off-site alpha spectroscopy will not confirm an on-site gamma walkover survey. Is
off-site confirmation needed here? Also is gross alpha-beta necessary? E.g. what
additional info will be gotten?

If off-site analysis is performed you will want to analyze for iso-U, Th, Ra,

and progeny by alpha spectroscopy.

Per SAIC guidance, Maxim recommends that a gamma walkover will not be incluced i
the Phase I RI activities. This activity is proposed to be postponed until radiological
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analytical results are received for the Phase I RI activities (please refer to Section 4.4 of
the final draft for further detail).

Maxim requested via telephone conference with Dr. Leithner on 7/19/99 that the Phuse |
RI analytical parameters include gross alpha and gross beta. During this call, Keith Hall.
USACE-Buffalo District health physicist, indicated that analysis for gross alpha anc beta
was a good idea. Dr. Leithner verbally indicated that the parameters should be included
along with dissolved metals. ARARs exist for gross alpha in drinking water (MCL - 15
pCi/L). In addition, the presence or absence of radionuclides not included in the
analytical program can be postulated based on the difference between gross alpha ar.d
beta (and gamma, when performed) results and the analytical results for the radionuchde-
included in the analytical program.

Analysis of additional radionuclides including progeny were not included in the oriyinal
cost proposal estimate and would substantially increase analytical costs. Analysis for
progeny probably would be considered excess data beyond basic and optimal data r.eeds
Gross alpha and beta is a relatively inexpensive method for determining if analysis of
additional radionuclides is necessary. If there is a substantial difference between re-ults
for alpha and beta (and gamma, when performed) and the results for the radionuclides.
additional radionuclides could be included in the Phase IT RI analytical program.

Pg. 5-3, section 5.3, 5" sentence

The QA split samples going to Argonne Labs will have QA appended to the sample
number as a suffix.

Agreed. Maxim has included this information in Section 5.3 of the final draft as
suggested.

Pg. 5-5, section 5.4.4
a. All sample shipping containers will indicate security with custody seals.
b. The temperature blank will be prepared in the field concurrent with the samples.

Agreed. Maxim has edited the final draft to indicate that a minimum of two custoay seals
will be placed on all shipping containers. The final draft also states that the tempe-aturc
blanks will be prepared in the field at the time of the sampling and will be placed 1 the
shipping container with the field samples.

Pg. 6-1, section 6.1.1
Please give procedure for security of samples if kept on site overnight.

Maxim recommends that any samples kept on site overnight will be placed in a locked

and secured building or trailer. Language to this effect has been added to Section ¢.1.1 ot
the final draft of the FSP.

Section 6.1.1

koz resp Maxim Technoingies. Inc.



a. GEL Labs revalidation will include explosive analysis, (EPA 8330)
b. Radiological isotopic analysis should be performed for the 3 nuclides of concern.

GEL is currently certified for explosives and the revalidation will include explosives.
MRD certification included in Appendix F of the first draft of the QAPP (Appendir G 1.
the revised QAPP) did not indicate GEL was certified to perform explosives.
Documentation verifying current certification for explosives will be included in the Dratt
Final QAPP.

In addition to the three radionuclides of concern (uranium-235/238§, thorium-230, and
radium-226), total uranium was added to the list because potential ARARs exist. C:ross
alpha and gross beta were added for the reasons stated in the response to your conient
concerning page 4-37, Section 4.1.1.2.3.

Pg. 6-3, section 6.2.1

a. #4,loose vermiculite should not be used as packaging material. Delete the last
sentence in this section.

b. #5, cardboard should not be used as packaging material. Ice should not be used
as packaging material.

¢. #6, only natural ice will be acceptable for this project. Delete the 2" sentence
and the following two bullets. Also delete the sentence following the two bullets.

d. #10, custody seals should always be placed on the sample shipping coolers.

a. Agreed. Perlite or vermiculite will not be used as packaging material. Maxim will
edit the text as suggested and remove the last sentence of the referenced section.

b. Agreed. Neither cardboard nor ice will be used as packaging material. The tert wii;
be modified to reflect this suggestion.

c. Agreed. Maxim recommends the text be edited to state “All chemical and radisactive
samples will be shipped to the laboratory in coolers containing natural ice and wili be
chilled to approximately 4°C.”

d. Agreed. Maxim recommends the text be edited to state “Two signed custody seals "

Table 4.1.1.1.1
Please edit these tables to reflect the comments above regarding rates of collection

for all QA/QC samples and any changes for analytical parameters, e.g. radiological
isotopic analysis for U, Th, Ra and the appropriate progeny.

Tables in the draft final of the FSP will be edited to indicated the rates of collecticn of

QA/QC samples. Please see response to FSP comments regarding page 4-37, sect.on
4.1.1.2.3 and section 6.1.1.

koz resp Maxim Te:hnologies. Inc.
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NESS-020 Environmental Monitoring Plan for the Niagara Falls Storage Site, Lewiston, NY
DOE/OR/21949-309, FUSRAP Contract No, DE-AC03-910R21949, November 991

NESS-04 Supplemental Field Sampling Plan for the Niagara Falls Storage Site, prepared for US DOE,
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AC05-910R21950, June 1994 :

FSS-054 FAILURE ANALYSIS REPORT, for the Niagara Falls Storage Site, Lewiston, ™ew Y ori,
Prepared for: USDOE, Oak Ridge Operations Office, under Contract No. DE-ACHS-
910R21949; By Bechtel National, Inc., Oak Ridge, Tennessee, Bechtel Job No. 450 !
November 1994

NESS-067 Environmental Surveillance Plan for the Department of Energy's Niagara Falls S orage Site. |
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for U.S.DOE. DOE Document No. 03683, :

NESS-072 Niagara Falls Storage Site Annual Environmental Report For Calendar Year 1991, Lew iston.%
New York, August 1991, Prepared by Bechtel for USDIOE. DOE Document No
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NFSS-077 Performance Monitoring Report for the Niagara Falls Storage Site Waste Contai- men:
Structure, Lewiston, New York, July-December 1988 and Calendar Year 1989, ! ine 1999, .
by I. S. Blanke, N. M. Benge, and W. F. Stanley of Bechtel National Inc for USI'OE DOE
Document No. DOE/OR/20722-270.

NESS-081 Niagara Falls Storage Site Environmental Report for Calendar Year 1992, 1397 Pletcher
Road, Lewiston, New York, May 1993, Prepared by Bechtel National Inc. For L ~DO: .

DOE Document No. DOE/OR/21949-367.

NESS-084 Geologic Report, Niagara Falls Storage Site, Lewiston. New York, June 1994, prepared by
Bechtel National Inc. for USDOE. DOE Document No. DOE/OR/20722-8(DES 4034340, :

NFSS-087 Niagara Falls Storage Site Annual Site Environmentai Report, Lewiston, New Y ik,
Calendar Year 1986, June 1987, Prepared by Bechtel National Inc. for USDOE. DO
Document No. DOE/OR/20711-150.

NFSS-089 Performance Monitoring Report for the Niagara Falls Storage Site Waste Conta: mer
Structure. Lewiston, New York, Calendar Year 1986. July 1987, prepared by Be . htel
National Inc. for USDOE. DOE Document No. DOE OR/20722-139.

NESS-090 Performance Monitoring Report for the Niagara Falls Storage Site Waste Conta imer
Structure, Lewiston, New York, calendar Year 1987 and January -June of 1988 Januun
1989, prepared by Bechtel National Inc. for USDOE. DOE Document No. DO 'OR 011
208 (058516).

FSS-09 Niagara Falls Storage Site Environmental Monitoring Report, Calendar Year 1933 Ji.iy

1984 prepared by Bechtel National Inc, for USDOE. DOE Document No. DOE OR 07 7-
18.
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NFSS-136 Niagara Falls Storage Site (NFSS), Environmental Monitoring Report, Calendar * ear . J&1,
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002A.
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NESS-14 Niagara Falls Storage Site Annual Site Environmental Monitoring report, Lewistcn, Nuw
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NESS-179 Draft Chemical Characterization Report for the Niagara Falls Storage Site. Lewis on. hew
York, Prepared by Badri Kapoor of Bechtel National Inc for USDOE, December 1991
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the Lake Ontario Ordnance Works, Prepared by The Acrospace corporation for I SDO,
November 1982. DOE Document No. 09668,

NFSS-189 Groundwater in the Niagara Falls Area, New York, With Emphasis on the Water Bear.ng
Characteristics of the Bedrock, Bulletin GW-53, Richard H. Johnston, U.S. Geol: gical
Survey, State of New York Conservation Department, Water Resources Commis- lon. 964,

NFSS-191 Niagara Falls Storage site Long-Range Planning Study. Phase I, Prepared by Be: htel
National Inc. for USDOE, September 1982. DOE Document No. 10-05- AB-00:

NFSS-193 Hydrologic and Geologic Characterization of the DOE-Niagara Falls Storage Sitc. Prepared
by Acres American Inc. for NLO Incorporated, September 30, 1981. DOE Docu nent Ne
04294,

NESS-21 Soil Gas Survey, Niagara Falls Storage Site, Lewiston, New York, Prepared by T arget
Environmental Services Inc. for Bechtel National Inc.

NFS5-219 Niagara Falls Storage Site Environmental Report For Calendar Year 1992.Prepaced b-
Bechtel National Inc for USDOE, May 1993. FUSRAP Document No. DOE/OR 21944-
367.

NFSS-220 Supplemental Hydrogeologic Investigation for Modern Landfill Inc., Report and Plans
Prepared by Wehran-New York for Modern Landfill, April 1990.

F8S-234 Magnetic Survey, Lake Ontaric Ordnance Works Site. Operable Unit No. 2, Lew ston New
York, Prepared by Hager-Richter Geoscience Inc. for Acres International Corpor stion
October 1991. Lake Ontario Ordnance Works Document No. LOOW .91,

NESS-257 Geological and Hydrological Data Compilation for the Niagra Falls Storage Site Prepare
by Bechtel National Inc., for Dr. Robert Vocke of Argunne National Lab, Decen ber 2+
1982. FUSRAP Document No. 09456,

NESS-267 Health and Safety Plan for the Niagara Falls Storage Site. by USDOL, for the ™i:gara Fails
Site Office, December 13, 1997 DOE FUSRAP Document No. 191-HSP. Rev 3

NFSS-271 Results of the Mobile Gamma Scanning Activities in Niagara Falls, prepared by ORNL. for

USDOE, August 1985, FUSRAP Document No. ORNL/RASA-85/1.
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Miscellaneous Property Information of Lake Ontario Ordnance Works, for an unc ted
Agency, 1942 through 1981.

Further Clarification Relative to Disposal of the K-65 Residues at the Material Prc duction
Center from Richard J. Guimond of the USEPA and a Geotechnical Post-Construction
Report from Bechtel National Inc.,for David J. Ullrich of the Waste Management Jivision.
January 10, 1991. FUSRAP 113138.

FSS-287

Final Report on a Comprehensive Characterization and Hazard Assessment of the DOF -
Niagara Falls Storage Site, prepared by Battelle Columbus Laboratories, for USDOE. June
1981.

NESS-29

Interim Summary Report on the Comprehensive Radiological Survey of the DOE Niagara
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Department of Energy Remedial Action Program, dated August 1980. FUSRAP [ ocunent
No. BMI-2061/UC-11.

NESS-302

Hydrologic and Geologic Characterization of the DOE-Niagara Falls Storage Site prepared
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of Energy, Ozk Ridge Field Office, Bechtel Job No. 14501, dated March 1992, F JSRAP
Document No.DOE/OR/21949-303. Also Corrective Action Process Request re: {azardous
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Document No. 089644,
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by John D. Schoolfield, Bechtel National, Inc.. Oak Ridge, Tennessee, Bechtel Joo. No
14501, dated June 11, 1992. FUSRAP Document No. (:90577.

NESS-309

Niagara Falls Storage Site Environmental Surveillance Report for Calendar Year 993, 1397
Pletcher Road, Lewiston, New York, prepared by US Department of Energy, Oak Ridg:
Operations Office, Under Contract No. DE-AC05- 910R21949 by Bechtel Natioral, Irc..
Oak Ridge, TN, Bechtel Job No. 14501, dated May 1994. FUSRAP Document M .
DOE/QOR/21949-379.

NFSS-310

Niagara Falls Storage Site (NFSS) Environmental Monitoring Report, Calendar 'y zar 1987,
prepared by Bechtel National, Inc., Nuclear Fuel Operations, P.O. Box 350, Cak Ridge TN
for US Department of Energy Under Contract No. DE- AC05-810R20722, May 985
FUSRAP Document No. 10-05-202-002. Also Status of NFSS SPDES Permit. o DO! (iak
Ridge Operations, dated Apr 12 1983, E-15078.

NESS-316

Environmenta! Surveillance Results for 1997 for the Niagara Falls Storage Site - { USR AP
Technical Memorandum No. 158-98-005 Rev. 0, ESTM 1997 - NFSS, to Judy L. :itne: -
USACE, from David L. Schlick - Buffalo District FUSRAP, dated May 1, 1998 “USk AP
Document No.14501-158-30N-601- 001

NFSS-339

Environmenta! Monitoring Plan for Niagara Falls Storage Site following Installat on ot Final
Cap, prepared for United States Department of Energy. Ozk Ridge Operations Otf'ice. ' nder
Contract No. DE-AC05-810R20722, by Bechtel Natioral, Inc., Oak Ridge. TN. tiechi] lob
No. 14501, dated August 1985. FUSRAP Document No. DOE/OR/20722-54.
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NESS-342

New York Contamination Survey - Final Report, for US Army Toxic and Hazard -us
Materials Agency, Edgewood Area, Aberdeen Proving Ground, Maryland 21010 by hew
York State Assembly, Task Force on Toxic Substances Investigation, dated 4 Jar.ary "979.
FUSRAP Document No. LOOW.74.

NESS-402

Understanding of hydrogeological conditions and risks of the sites bordering the “liagara
Falls Storage Site (NFSS), letter to Dr. Robert Andrews. Board on Radioactive W 1ste
Management, National Research Council, from Joshua Goldowitz, CGWP and Dcborai E
Greenholtz of Hydro-Logic, Inc., Rochester, NY 14618, dated November §, 1994 FUSRAP

FSS-40
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attached), from Ronald E. Kirk, Former Sites Restoration Division, Department o~ Energy.
Oak Ridge Operations, Oak Ridge, TN, dated May 31, 1996. FUSRAP Document N
142727.

FS5S-40

Chemical Data Gap Characterization at Niagara Falls Storage Site (NFSS) FUSR AP
Technical Memorandum, No. 158-96-012 Rev. 0, FUSRAP Project, Job 14501, t Lac:
Baldy from Badri Kapoor of Bechtel, dated September 3. 1996. FUSRAP Docur ent
No.146000.

NESS-407

NFS - Midyear Environmental Surveillance Report for the Niagara Falls Storage site.
Bechtel Interoffice Memorandum to. H.R. Baldy, from Angie John, File No. 158 7430 dute
October 3, 1996. FUSRAP Document No. 146781,

NESS-400

Niagara Falls Storage Site - 1994 Environmental Surveillance Information letter “rom
Ronald E. Kirk, Former Sites Restoration Division, Department of Energy, Oak Fidge
Operations, Oak Ridge, TN, te multiple addresses, dated May 31, 1996; along w:h
"Environmental Surveillance Results for 1994 for the Niagara Falls Storage Site’ FUSRAP
Technical Memorandum, No. 158-96- 009, Rev. 0, FUSRAP Project, Job 14307 to Jaon
Darby- FSRD, from James C. McCague - FUSRAP, dated June 1, 1996, FUSKAP
Document No.142614.

NFSS-442

Draft Report for Phase | Remedial Investigation at the Former Lake Ontario Ord-ance
Works (LOOW), to USACE Baltimore District by EA Engineering, Science, and
Technology, dated December 1998.

NESS-44

Quarterly Glaciolacustrine Silt/Sand Unit (GSS) Potentiometric Map-Third Quarer, 199,
from Rebecca Zayatz of CWM Chemical Services L.L C. to Dr. Paul Merges, D1 ector
Bureau of Radiation and Hazardous Site Management, NYSDEC, August 18, 199,

A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers wih
Completely of Partially Penetrating Wells, Prepared bx H. Bouwer and R.C. Ric: of tl e 115
Water Conservation Laboratory, Agricultural Research Service, U.S. Departmen- of
Agriculture. Water Resources Research Volume 12, Number 3, January 23, 197

Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERUL A
Interim Final, Prepared by the United States Environmental Protection Agency. * PA 710 G-
89/004, October 1988

Chemical Data Quality Management for Hazardous, Toxic, Radioactive Waste Femecial
Activities, USACE Engineer Regulation ER 1110-1-263. April 30, 1998

Requirements for the Prepartion of Sampling and Analysis Plans, USACE Engir zer Manua
EM200-1-3, September 1, 1994

Monitoring Well Design, Installation, Documentation at Hazardous, Toxic, and Radiosctive
Waste Sites, USACE Engineer Manual EM1110-1-4000. November 1. 1998
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