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1.0 INTRODUCTION

This Sampling and Anadysis Plan (SAP) has been prepared for limited Site characterization
activities at the Formerly Utilized Sites Remedid Action Program (FUSRAP) site known asthe
Seaway Site, Areas A, B and C, located in Tonawanda, New York. The SAP has been
developed in accordance with the United States Army Corps of Engineers (USACE) guidance
document Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3,
September 1994 (USACE 1994).

This portion of the SAP is designated the Field Sampling Plan (FSP). The scope of the FSPis
to define, to the extent practical, methods and procedures for field sampling activities and
management of investigation-derived waste (IDW) that are required as part of the limited Site
characterization activities. Topics addressed within the scope of the FSP include fidd activities,
sample management/documentation, sample packaging and shipping, IDW management, fidd
qudity control procedures and reporting, and corrective action procedures related to sample
collection and field measurements.

11 LOCATION OF THE SEAWAY STE

The Seaway Steislocated in Tonawanda, NY, north of Buffalo, as shown in Figure 1-1, and is
between two other FUSRAP sites, Ashland 1 and Ashland 2, as shown in Figure 1-2. The
property comprises about 100 acres referred to as the Seaway Industria Park. It is owned by
the Sands Mobile Park Corporation, successor by merger to the Seaway Industrial Park
Development Company, Inc. and since the late 1980's was operated as a landfill by Browning-
Ferris Indudtries, Inc. (BFI) through its subsidiary, Niagara Landfill, Inc, which occupies most of
the Seaway Site. The FUSRAP dites, Areas A, B and C, are shown in Figure 1-3. The landfill
ceased operations in 1993 and mogt of the landfill, excluding Areas A, B and C have been
capped, as shown in Figure 1-4, in accordance with requirements of the New Y ork State
Department of Environmental Conservation (NY SDEC). Approximately 89 acres of the
Seaway property have been used for landfilling. The origind topography of the Seaway
property has been dragticaly dtered by the landfill, which rises to an eevation of approximately
120 feet above the surrounding areaiin the portions of the landfill that have been filled to finished

grade and capped.

In 1983, a clay cutoff wal and leachate collection system was congtructed at the landfill. The
design approved by the NY SDEC required that the cutoff wall have a permesbility of 1 x 10”7
centimeters per second (cmV/s) or less over awidth of 2 ft. The depth of the cutoff wall as
congtructed varied with site conditions and ranged from 6 to 24 feet below the ground surface.
Thewal was keyed into the underlying clay strata a minimum of 2 feet and the thickness of the
wall is 30 to 36 inches (CH2M Hill 1984). The location of the cutoff wall isshownin Figure
1-4
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The leachate collection pipe sysem inddled at the landfill in 1983 conssts of 6-inch diameter
perforated pipe indalled insde the clay cutoff wall in a gravel/crushed stone trench surrounded
by filter fabric. The perimeter leachate collection pipes drain to low spotsin the system, on the
east and west sides of the landfill. Leachate collected at these locations is pumped northerly to
high pointsin the system, with flow continuing northerly by gravity to a metering manhole located
on the northern portion of the landfill property and then by gravity to the Town of Tonawanda
municipa wastewater collection system at a manhole on River Road (USACE 2000a).

111  SteHistory

In 1943, when commercia operations began at the Linde property, efforts were also underway
to identify a digposd dte for waste residues produced during uranium processing  the Linde
property. In 1943, MED leased a 10-acre tract known as the Haist property, now called
Ashland 1, to serve as adigposal site for the uranium ore processing residues. In 1944, MED
purchased the Haist property. Residues were deposited at Ashland 1 from 1944 to 1946 and
consgted primarily of low-grade ore tailings. Records indicate that approximately 8,000 tons of
residues were spread over roughly two-thirds of the property. In 1960, after environmental
testing indicated the Site met standards at the time for release, the property was transferred to
the Ashland Oil Company, a Divison of Ashland Petroleum, Inc. (Ashland Oil Company), and
has been used as part of this company’s ail refinery activities Snce that time,

In 1974, Ashland Oil Company constructed a bermed area for two petroleum product storage
tanks and a drainage ditch on the Ashland 1 property. The mgority of the soil removed during
congtruction of the bermed area and drainage ditch was trangported by Ashland Oil Company
to Seaway and Ashland 2 for disposa. The storage tanks were removed by Ashland Ol
Company in 1989.

The Remedia Investigation (BNI 1993) reports that approximately 6,000 cubic yards (cy) of
low grade uranium ore tailings from Ashland 1 were disposed of on Seaway Areas A, B and C
in 1974. Since 1974, portions of the residues (in Areas B and C and part of Area A) have been
buried under refuse and fill materiad (BNI 1993).

Based on comparisons of topographic maps of the landfill in 1976 and 1986, it was estimated
that Areas B and C had been covered with up to 40 feet (ft) of fill materia and refuse and that
approximately 40 percent of Area A had been covered with asmilar, but athinner layer of
materia (O to 10 feet thick) (BNI 1993).

1.1.2  PreviouslInvestigations
Numerous studies have been conducted at the Seaway Site and documented. There were three

key documents associated with the origina Proposed Plan prepared by the DOE (DOE
1993a), which address the Seaway Site.
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These documents are;

the RI report (BNI 1993) which describes the nature and extent of areas with elevated
levels of radionuclides;

the Basdline Risk Assessment (BRA) (DOE 1993b) which assesses the risks to public
hedlth and the environment posed by the ste; and

the Feasibility Study (FS) (DOE 1993c) which describes how the cleanup options
discussed in the origina Proposed Plan (DOE 1993a) were developed and evaluated.

A document prepared by DOE in 1997 developed a site-specific guiddine for cleanup of
radioactive contamination at the Ashland 1, Ashland 2, and Seaway sites for use in decision-
making on cleanup of these properties (DOE 1997). USACE evauated and considered this
guiddine in developing and assessing remedid dternatives for Seaway Areas A, B and C. In
developing and eval uating the remedid dternatives for Seaway Areas A, B, and C, USACE has
a0 taken into congderation the 1992 Town of Tonawanda Waterfront Development Plan,
which describes the intended future use for the vicinity of the Seaway Site (Erngt and Y oung
1992).

The more recently prepared USACE documents, which address the Seaway Site, are:

To supplement the information available in 1993, USA CE conducted additional
investigationsin Seaway Areas A, B and Cin 1998. These investigations included a gamma
wakover survey of Areas A, B and C and alimited surface and subsurface investigation in
Areas B and C, including the analyses of 44 soil samples for the presence of radionuclides.
The findings of these investigations are reported in two documents, Gamma Wal kover
Survey of the Seaway Landfill, Tonawanda, New York (USACE 1998b) and

Additional Surface Characterization of Areas B and C at the Seaway Ste (USACE
1999).

USACE reassessed the volume estimates of radioactively contaminated materia present in
Seaway Areas A, B and C, considering the estimates available in the 1993 FS and PP,
subsequent estimates by DOE and the new information obtained during 1998 USACE
investigations. The reassessment aso uses three-dimensiond modeling techniques in refining
the estimates of the location and in-situ volumes of radioactively contaminated materid. The
findings of the reassessment are detailed in Technical Memorandum: Synopsis of Volume
Calculations for Seaway Ste Areas A, B and C, Tonawanda, New York (USACE
1999b).

USACE dso re-evauated the risks posed by the presence of radioactively contaminated
materid in Seaway Areas A, B and C. The findings of these re-evauations are provided in
the document entitled Technical Memorandum: Modeling of Radiological Risks From
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Residual Radioactive Materials Following Implementation of Remedial Alternatives
For Seaway Landfill Areas A, B and C, Tonawanda, New York, Revision 2 (USACE
2000b). This document incorporates findings of investigations conducted by USACE in
1998 (USACE 1999a), the updated estimates of contaminated volumesin Areas A, B and
C (USACE 1999b) and a so addresses refinements in the dternatives now being
considered for Seaway Site remediation.

» USACE edimated the potentid air qudity impacts of radon in landfill gas from Areas A, B
and C. These estimates were used in assessing remedid dternatives involving capping
Aress A, B and C, if landfill gas collection and flaring or passve landfill gas venting is
necessay. Thefindings of this assessment are detailed in Technical Memorandum:
Estimates of Air Quality Impacts of Radon in Landfill Gas, Seaway Ste, Areas A, B
and C, Tonawanda, New York (USACE 2000c).

*  USACE performed an evauation of the 10 CFR Appendix A, Criterion 6(6), which
included the calculation of surface and subsurface benchmark doses, the derivation of non-
radium concentrations that would produce the benchmark dose, and an evaluation of
hypothetical residua concentrations assuming Criterion 6(6) were selected as an ARAR for
the Seaway Site. The results of the evauation are contained in Technical Memorandum:
Application of 10 CFR Part 40, Appendix A, Criterion 6(6) and Derivation of
Benchmark Doses for the Seaway Landfill Areas, A, B, and C, Tonawanda, New York
(USACE 2000d).

1.2 PURPOSE

The work to be conducted under this FSP will provide additiona limited characterization of
Areas A, B and C and to supplement the information aready available from the Rl and other
previousinvesigations. Theinvestigation isto: (1) aidein better esimating the volume of
materid in Areas B and C that may need to be remediated to alow for more accurate estimating
in the Proposed Plan, (2) provide a better understanding of how much, if any, of the excavated
materid, particularly in Area A, may need to be managed and disposed of as a mixed waste for
providing more accurate cost estimates in the Proposed Plan, and (3) assess the potential
impacts of landfill materidsin and around the MED materid on the mobility of the MED
materia and the possible subsequent impacts to the groundwater.

Contaminants associated with MED/AEC activities for this project consst of radionuclides
generated during uranium processing activities a the former Linde Site between 1942 — 1948
and subsequently placed in the landfill as discussed earlier. Contaminants of concern at the
Seaway Site are primarily uranium-238 (U-238), thorium-230 (Th-230), and radium-226 (Ra
226). Based on the historica use of the Seaway Site, chemica, and possibly radiologicd,
contaminants unrelated to MED/AEC activities are dso present at the Site, but may only be
remediated if mixed with MED/AEC congtituents.
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1.3 SCOPE AND OBJECTIVES

Area A
The key quedtion that thisfield effort is seeking to address for Area A is

1. What percentage of materid, if any, excavated from Area A would need to be managed as
amixed waste as aresult of other landfill materids present?

Since the MED materid was mostly placed on the surface over existing refuse, there would be
little opportunity for the resdues to be mixed with other refuse in those areas, thus minimizing
the likelihood of hazardous wastes being present in residues excavated from those areas. There
were, however, afew areas where refuse and/or fill materia were placed over the residues
placed in Area A as evidenced by the boring logs completed during the RI. Chemicdl datais
needed from Area A to assst in better estimating how much of the radiol ogicaly-contaminated
materia excavated from Area A would possibly contain chemical wastes that would have to be
managed as hazardous waste, thus resulting in mixed waste,

AreasB and C
The key questions that thisfield effort is seeking to addressfor Areas B and C are:

1. What isamore accurate volume estimate of the MED residuesin Areas B and C for usein
evauating the various dternatives?
a. Weretheisolated piles of resdue noted by ORNL during their 1978 survey left
relatively intact thus resulting in amuch smdler volume then is currently being used?
b. Weretheisolated piles of residue noted by ORNL during their 1978 survey spread
over alarge area thus resulting in volumes smilar to what is currently being used?
2. Wha impact would any landfill materidsin and around the MED residues have on the
mobility of these residues?
3. Would any chemicasin and around the MED residues result in any excavated materids
being required to be managed as a mixed waste?

The primary objectives would be first to locate the piles of residues placed in these aress, as
indicated in the ORNL survey conducted in 1978, and identify the extent of the contamination,
and then to identify any chemica condtituents in the areas due to other refuse placed there that
could affect the waste disposd characterigtics of any materid removed for disposal and/or could
possibly effect future leachability of the resdues.

1.31 Summary of Field Activities

The primary area of focus for thisinvestigation isin Areas B and C, with limited effortsin Area
A. Thefidd activitiesthat will take place are described below:
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1. Corrdation Study Effort

A corrdation study will be conducted at the onset of the field effort. The objective of this
effort isto establish a bounding corrdation between in-hole gamma logging results and low-
end concentrations that would be used as a decision point on whether thereis or is not any
MED-related residues present that must be addressed. The approach for obtaining the data
to do this correlation is to place boringsin known areas of MED-related residues, place a
boring in an areawhere MED materias are not present, and place dl boringsin the same
manner as will be done throughout Areas B and C. The bounding correation results between
s0il sample results and in-hole gamma logging results will be used in ddlineeting the extent of
contamination in Areas B and C. The study will involve the placement of two boringsin
Area A where known contamination exists and one adjacent to Area B where no MED-
related material was placed. One of the two placed in Area A will be placed in an area
where agrid photos indicate that fly ash may have been placed in the area so as to provide a
corrdation to non-MED materids that may be present and have smilar radionuclides. The
other boring in Area A will be placed where RI borings indicate the presence of fill materia
above and below the MED-related resdues. The boring adjacent to Area B will provide a
correlation with the in-hole gammalog results to the landfill materidsin AreesB and C. The
location of these borings are shown in Figure 1-5.

Approximately five (5) samples will be collected from each of the two borings placed in Area
A and three (3) from the boring placed adjacent to AreaB. The number of samples may be
more, dependent on field results, but should not exceed twenty (20). The sampleintervas
and locations will be dependent on the in-hole gamma logging results aswell. Where
elevated readings are obtained with the in-hole gamma logging instrument, those areas should
be sampled and andyzed. Selected areas with minimal to no activity should aso be sampled
and andyzed to assess what the possible soil concentrations are that the in-hole gamma
logging device can detect and whether amore sensitive deviceis needed. All samples will

be, a aminimum, subjected to the following radionuclide andyses:

— Gamma spectrometry andysis (to quantify gamma-emitting radionuclides such as Ra
226 and Ac-227); and
— Alpha spectrometry andys's (to quantify uranium and thorium isotopes).

Also see Table 2-1 in Section 2 for adetailed ligt of radionuclides and anaytica methods.

The results will then be used to establish alower bounding corrdation between fidd gamma
results and radionuclide concentration levels that would distinguish whether MED-related
resdues are present or not. The associated in-hole gammalogging results will then be used
as the unit of measure in determining the extent of contamination in Areas B and C.
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2. Deter mine Extent of Contamination in Areas B and C (Phase|)

The agrid extent of the MED-rdlated materiadsin Areas B and C will be established by
placing a series of 4-inch, or larger, boreholes, lined with PV C pipe throughout Areas B and
C. All borings used in thisfield effort will be congtructed in the same manner. A drilling rig,
at thistime assumed to be a Rotosonic drill rig, will be used to bore ahole 4 inches or larger
and then a4-inch PV C pipe placed in the hole prior to performing the in-hole gamma

logging.

The first set of borings will be placed at nine (9) biased locations (2 in AreaB and 7 in Area
C) where agrid photosiillustrate the residue piles were located (see Figure 1-5). The
maximum depth of each boring will be the topographic eevation at the time the resdues were
placed in the area plus an additiond five (5) feet, or to native clay, to account for possible
minor errorsin eevation reading. Additiond borings would then be placed based on the
results from the biased boring locations. The Field Team, consisting of representatives from
USACE, NY SDEC, USEPA and other stakeholders, will assess the resultsin the field.
USACE will consder input from NY SDEC, USEPA and other stakeholders present in the
fied in determining the location of additiona borings These additiond borings are assumed
to be placed in alinear manner a ~40-meter intervals dong the perimeter of the
North/North-East perimeter of Area C, at ~20-meter intervals a ong the Southern perimeter
of Area C and around the remaining perimeter of Area C. All perimeter borings will be
placed ~5 meters in from the designated boundaries. This placement approach isillustrated
in Figure 1-5. Modifications to the location of the borings will be dependent on two mgor
factors. Thefirg factor isthe ability of the drill rig to get to the proposed location and
operate safely. If aproposed location isinaccessible, then the Fied Team will identify an
dternate location. The second factor is based on the results from the previous borings and
whether some of the proposed locations need to be relocated. An in-hole gammalog will be
completed for each boring to assess whether there are any areas exceeding the bounding
correlation results from above, thus indicating the presence of devated radiologicd materids.

To assess whether any of this materid may be located near or under the closed portion of the
landfill, a series of boreholes will be placed in alinear manner at ~20-meter intervals between
Areas B and C and the closed portion of the landfill asillustrated in Figure 1-5. If an
elevated areais found, additiona borings may be located at ~10-meter intervas around the
elevated boring location asillugtrated in Figure 1-5 if determined to be necessary by the Fidd
Team dfter review of dl other data from other boringsinthe area. A boring between the
elevated boring location and the closed portion of the landfill will only be placed if space
alows without disturbance of the cap. If elevated readings are found in any of these
additional borings, then additiona borings may be placed around them as discussed above
until the Field Team is confident that the extent of the contamination is understood.

Upon completion of dl field activities, the PV C pipe will be removed from the boreholes and
bentonite pellets placed back into the hole. Removed PV C piping will be steam cleaned to
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remove s0il and the piping managed as a solid waste with the decontamination water faling
to the ground as discussed in Section 5.0. If remova is not possible, then the PV C pipe will
be ground-in-place prior to filling with the pdlets. IDW soil (non-radiologica) will be placed
back into the same hole from which it was removed. Radiologicad IDW will be managed as
discussed in Section 5.0.

3. Determine Natur e of Contamination (Phase 1)

The results from the boring efforts (Phase 1) discussed above will provide a much better
definition of the extent of the contamination in Areas B and C than what is present today.
The nature of the contaminants will be assessed using the core materid from the biased
boring locationsin Areas B and C as well asthe Area A bias borings (see Figure 1-5). For
the boringsin Area C, the andlyses of the core materia will be limited to the first five (5)
biased borings that have an in-hole gamma reading indicating the presence of MED-related
resdues. For Area B, the andyseswill be performed for both borings. The following
andyseswill dso be done on the core materid from al of the borings completed in Area A.
A. All coresremoved from biased sample locations and Area A will be prepared in the
field for future TCLP andlyds, if necessary;

B. If apaticular boring has an evated gamma reading, then the prepared samples for the
core from that boring, up to amaximum of five borings for Area C, will be shipped to
the lab for the following andyses.

a.  TCLP on one-foot composite of materia above the area containing the radiological
materid with the composite including some of the radiologica area.

b. TCLP on one-foot composite of materia below the area containing the radiologica
materid with the composite including some of the radiologica area.

c. Radidogica andyssof asx-inch sample of the radiologica materid, if possble,
otherwise the largest sample possible up to six inches. The radiologicd anayses
will be the same as those identified above for the corrdation efforts.

d. TCLP onthe 6-inch samples of the radiologica materid with an isotopic andysis
(U, Th, Ra) performed on the TCLP solution to assist in determining leachability of
the radiologicd materids under smulated landfill conditions.

C. If,usng an OVA meter, thereis an eevated reading when any of the Area A or Areas
B and C biased boring cores are scanned, then a composite from that area, for up to
fiveareasin tota for al of the biased borings, will be shipped for andyss of semi-
volatiles, PCBs, and volatiles to provide data needed for assessment of worker
protection during any remediation efforts.

D. For any core materids shipped offdte for andyses, additiond andyseswill be
performed beyond the radiologica and TCLP datato provide additiond information
necessary for assessng the suitability for disposd of the waste a alicensed disposal
fadlity.
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The above data from the biased boring locationsin Areas B and C and the boringsin Area A
will form the basis for understanding the nature of the radiological materids present in the
landfill.

1.3.2 DataQuality Objective Summary

Data Qudlity Objectives (DQOs) for this project are summarized in Table 1-1, below. These
DQOs were developed based on the scope approved by the TPP (Attachment A) and
discussed earlier in this section.

14 Reporting of Results

The results from this investigation will be documented in a technica memorandum and issued by
the USACE. These results will supplement previous investigations results and will be integrated
into the FSA and PP for the Seaway Ste. The technicad memorandum will include, a a
minimum, the anaytica results, the fidd logs, drilling logs, down-hole gammalog results,
figure(s) showing where the borings were placed, and summarization of the results. The find
technica memorandum will be added to the adminidtrative record.
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Table1-1
Data Quality Objectives

Datato be Collected

Intended Data Use(s)

Data Need Requirements

Appropriate Sampling and Analysis
Methods

Soil Samples—

Ra Th, U

Ra, Th, U (TCLP)

TCLP condtituents

Soil pH

Reectivity (cyanide and sulfide)
moisture content (acceptability for

disposd)

Project objective(s) satisfied.

Determine |leachability of MED-related
materias and any impacts of other landfill
chemicdsin and around the MED-related
materias. (Nature)

Determine acceptability for disposa at
licensed disposdl facilities. (Nature)

Data user perspective(s):
Risk

Compliance

Remedy

Contaminant or characteristic of
interest identified:

Ra, Th, U, Leachability (TCLP), free
liquids, reactivity,

Media of interest identified;
Subsurface Sail

Required sampling areas or locations
and depthsidentified;

MED materid, interval above, and interva
bdow MED materid at the Biased
locations

Number of samples required

Upto 20

Reference concentration of interest or
other performance criteria

Method Limit

Sampling Method

Hand — remove from boring meteriad
retrieved by the Rotosonic drilling

Analytical Method

Per EPA laboratory methods:

Full characteristic TCLP (32 organics, 8

RCRA metas, and copper and zinc)

Ra-226 — Gamma Spec

Th, U — Alpha Spec

Isotopic on TCLP leachate

Paint Filter Test

Reectivity for cyanide and sulfide

Soil pH

Modified TCLP
- Use TCLP procedure substituting acid
solution with pH similar to pH of

landfill leechate
- Isotopic on TCLP leachate
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Datato be Collected

Intended Data Use(s)

Data Need Requirements

Appropriate Sampling and Analysis
Methods

Soil Samples—

Ra, Th, U
TCLP condtituents
Ra, Th, U (TCLP)

Project objective(s) satisfied.

Corrdation study results for use with
gammalogging efforts. (Extent)

Hazardous nature of materidsin AreaA.

Data user perspective(s):
Risk

Compliance

Remedy

Contaminant or characteristic of
interest identified:

Ra, Th, U associated with gammalogging
results for various intervas, TCLP

Media of interest identified;
Subsurface Sail

Required sampling areas or locations
and depthsidentified;

MED materid, interval above, and interva
bdlow MED materid at locationsin Area

A aswdll as onelocation outside of Areas
A,BadC.

Number of samples required

Upto 20

Reference concentration of interest or
other performance criteria

Method Limit

Sampling Method

Hand — remove from boring meteriad
retrieved by the Rotosonic drilling

Analytical Method

Per EPA laboratory methods:
TCLP

Ra-226 — Gamma Spec

Th, U — Alpha Spec

Isotopic on TCLP leachate
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Datato be Collected

Intended Data Use(s)

Data Need Requirements

Appropriate Sampling and Analysis
Methods

Gamma L ogging Results—

Measured counts per second

Project objective(s) satisfied.

Determine extent of contamination in

Areas B and C. (Extent)

Data user perspective(s):
Risk

Compliance

Remedy

Contaminant or characteristic of
interest identified:

Ra, Th,U
Media of interest identified;
Subsurface Sail

Required sampling areas or locations
and depthsidentified;

Every boringin Aress B and C.
Correlation Borings.
Number of samples required

Minimum one-foot intervasfor al borings
placed in AreessB and C.

Reference concentration of interest or
other performance criteria

NA

Sampling Method
Down Hole Gamma Logging
Analytical Method

NA
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Datato be Collected

Intended Data Use(s)

Data Need Requirements

Appropriate Sampling and Analysis
Methods

Waste Characteristics (I required)

Project objective(s) satisfied.

Dispose of waste materials offsite (if

required)

Data user perspective(s):

Remedy

Contaminant or characteristic of
interest identified:

Soil/Water —waste parameters
Media of interest identified;
Waste

Required sampling areas or locations
and depths identified;

N/A — collected waste materids
Number of samples required

To be determined by waste facility license
(if required)

Reference concentration of interest or
other performance criteria

To be determined by waste facility license
(if required)

Sampling Method

Fractionation, Storage Tank or drum
sampling (water)

Analytical Method

Standard EPA protocols.
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Datato be Collected

Intended Data Use(s)

Data Need Requirements

Appropriate Sampling and Analysis
Methods

Physical Survey of samplelocations

Project objective(s) satisfied.

Locate sample locations and dlevations

Data user perspective(s):

Compliance
Remedy

Contaminant or characteristic of
interest identified:

N/A
Media of interest identified;
N/A

Required sampling areas or locations
and depthsidentified;

N/A
Number of samples required
N/A

Reference concentration of interest or
other performance criteria

N/A

Sampling Method
Physicd Survey
Analytical Method

N/A
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20 FIELD ACTIVITIES
21 OVERVIEW

Fieldwork is planned for the Seaway Site including Areas A, B and C. Field tasks to be performed by
SAIC and its subcontractors may include:

avil surveying;

drilling of boreholeswith adrill rig;
collection of soil samples;
downhole gammalogging; and
equipment decontamination.

Feldwork will generdly be performed in the following sequence:

pre-deployment activities (training, coordination, etc.);

identify one reference location outsde Seaway Area B;

complete boring, collect soil samples and perform gammalogging;

identify five biased boring locations in Seaway Area A;

complete borings, collect soil samples and perform gammalogging,;

complete correlaion study between Area A and the reference area gammalogging and
S0il data—identify fidd action levd;

7. identify two biased boring locations in Seaway Area B and seven biased boring
locations in Seaway AreaC,;

complete borings, collect soil samples (as necessary) and perform gammalogging;
delineate Areas B and C using a series of borings with gamma logging

oSk wbhNPE

© ©

2.2 Soil Boring
22.1  Sampling Plan
2.2.1.1 Sample L ocations

Soil boringswill be collected from multiple locations within Area A, Areas B and C, and areference
areain thevicinity of AreaB. Boring activitieswill include the collection of a soil core, soil samplesfrom
certain 6-inch intervas, and gammalogging the length of the borehole. A study will be conducted to
correlate gamma logging results with andytica data from the soil samples collected from Area A and the
reference area. Results from the correlation study will be used to guide the effortsin Areas B and C.
Specific activities are described in more detail below and in the following subsections.

Because corrdation sudy datawill be used as a basis for comparison for dl other data, it will be critica
that data from dl locations be collected in the same manner. Specificdly, soil samplesfrom dl locations
will be collected in the same generd manner and subjected to the same analyses. Gammalogs from al
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locations will be performed and documented in the same manner.  All samples will be submitted to the
laboratory for TCLP analyss and the quantification of radionuclide condtituents as presented in Table
2-1.

Reference Boring

One correlation study boring location will be identified adjacent to Area B for collecting soil samples
and gammalogging data. The location will be sdlected from an area consdered not impacted by MED-
related resdues or other radiologica wastes such as fly ash. Data collected from this boring will
represent background or reference levels for the rest of the field effort. That is, these reference levels
will be used to establish basdine detector responses (for the gammalogging equipment) and soil
concentrations againgt which al other datawill be compared. This reference boring will serve as one of
the three correlation study borings.

The boring should extend 8 to 10 feet below the ground surface, will be logged using gammalogging
equipment, and will be sampled at three 6-inch intervals. Sample intervals will be selected by the field
team S0 as to represent the range of radiation levels throughout the length of the boring. (Thefield team
should note thet radiation levels will likely decline with depth as the ground itself will provide shielding
from cosmic radiation. This decline should not flatly be interpreted as areduction of radiation levels
originating from the soil matrix.) The boring location salection process will be based on best professond
judgement and historicd data.

Area A

Five boring locations will be identified in Area A to target three digtinct contaminant profiles. The profile
for four borings (three biased borings and a correlation study boring) will include alens of MED-related
resdues. Idedlly, these borings will extend through at least afoot of non-MED-related fill materid,
through alens of MED-related residues, and then through at least another foot of non-MED-related
materias. The profile for the fifth boring (acorrdation study boring) will include alayer of fly ash
contaminated soil under alayer of fill materid (based on areview of aerid photographs). The purpose
of the data collected from this location will be to provide information about non-MED-related
radiologica contamination that may be encountered in the study area.

All borings should extend 8 to 10 feet below the ground surface, will be logged using gamma logging
equipment, and will be sampled a as many asfive 6-inch intervas. Up to four of these samples should
be collected from the MED-related (or fly ash) resdues. Sample intervas will be selected by the field
team 0 as to represent the range of radiation levels from the radiologicaly contaminated portions of the
boring. The remaining sample(s) will be collected at the interfaces between MED-related residues and
backfill materids. Samples from each interface will idedly contain a mixture of 1-to-3 parts MED-
related residues to 5-to-3 parts backfill materids (totaing 6 parts). For the lens boring, a sample will be
collected at the interface both above and below the MED-related residues.

Two additiona surface soil sampleswill be collected from locations that are not covered by backfill
materid (i.e., the MED-related residues are located at the surface as evidenced by the gamma walkover
results of 1998).
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Table 2-1. Analysesfor Soil Samples Obtained from Seaway Site

Sail AnaIYtical | o oo | Field Samples Dqu'ﬁ'fate MSMSD | Rinsate | Trip | Totd SACAS(;“Et
z) C

Samples Par ameter by Area Samples Samples | Samples® | Blanks | Samples Samples
Ac-227, Am-241,
Co-60, Cs-137, K- Gamma AreaA: 29

All Samples | 40, Pa-231, Ra Spectroscopy® Areas B/C: 21 6 3 2 - 64 6
226, Ra-228, U-235 Reference: 3
and U-238
Isotopic thorium Alpha AreaA: 29

All Samples | (Th-228, Th-230 Spectroscopy Areas B/C: 21 6 3 2 - 64 6
and Th-232) Reference: 3
I sotopic uranium Alpha AreaA: 29

All Samples | (U-234, U-235 and Spectroscopy Areas B/C: 21 6 3 2 - 64 6
U-238) Reference: 3
VO.CS’ SVOCs, AreaA: 19

All Samples | Pesticides TCLP Aress B/C: 21 5 3 2 i 53 5
herbicides, metals .

: ) Reference: 3
and radionuclides
10
All Samples | Radionudlides | 15 Aress BIC: 21 3 2 2 i 28 3

(8 — Am-241, Co-60, Cs-137 and K-40 are not Site-rdated contaminants but are included given that these radionuclides are present in background, or have been identified in the
locad environment.
(b) — Gamma spectrascopy isasingle anayss regardless of the number of analytes. For example, asingle sampleis required to quantify al gamma-emitting radionuclides. Each
isotopic andlysisis a separate analysis. Specifically, isotopic uranium andysisis separate from isotopic thorium is separate from gamma spectrometry.
(c) — Rinsate results are not used to adjust the analytica results but are a qudity assurance measure for making sure that decontamination isworking.
(d) — The anaytical method for Ra-226 will be negotiated with the anaytical laboratory. Radon emanation is preferred, but gamma spectrometry, a pha counting, or some other

methods may be gpproved by USACE
(e) — TCLP modified is the same as the standard TCL P procedure except that the acidity of the TCL P solution will be consistent with pH at the landfill. Additionally, only

radionuclides will be analyzed.
(f) — These test will only be performed for samples where the resullts from the standard TCL P test show devated levels of radiological materias in the locations.
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AreasB and C

The primary objectives a Areas B and C are to identify MED-related residue piles, to define the latera
extent of contamination, and to define the chemica characteristics of resdues. AreaB and AreaC
borings will be classfied as ether biased (to locate residue piles) or systemdtic (to define latera
boundaries). Samples will be collected from biased borings only with a maximum of 20 samples from
Areas B and C combined. All boreholes (biased and systemtic) will be gamma logged.

Asmany as nine (9) biased boring locations will be identified in AreesB and C (2in AreaB and 7 in
Area C). The biased borings will target areas where topographica maps indicate the presence of small
piles (as deposited by dump trucks, typicaly 4-to-5 feet high prior to compaction and/or spreading).
The borings should extent 8 to 10 feet below the pile surface, will be logged usng gammalogging
equipment, and will be sampled from up to three 6-inch intervals. Sample intervas will be sdected by
the field team s0 as to represent the range of radiation leve s throughout the length of the boring and may
be limited by boring so as not to exceed atota of 20 samples for Areas B and C combined.

Systematic borings will be distributed aong the boundaries of Areas B and C. Idedlly, these samples
will be located about 10 to 15 feet insde the respective perimeters and will be spaced from 65 to 130
feet (20 to 40 meters) apart. The specific locations may be adjusted based on the results from the
biased borings. However, the initid intent is to space systematic borings as follows (note that AreaC is
shaped like a crescent moon that is concave on the north side):

at 65-ft (20-m) intervals aong the perimeter AreaB;
at 65-ft (20-m) intervals aong the southern arc of the Area C perimeter; and
at 130-ft (40-m) intervas dong the northern arc of the Area C perimeter.

The systematic boring frequency may be adjusted depending on the information gained throughout the
effort. Additiona borings may be required to define latera extent, or fewer borings may be required
where there is no evidence of the existence of MED-rdlated residues. Adjustments may aso be required
where safety isaconcern (eg., dope too steep for drill rig) or where the integrity of the exigting landfill
capisatrisk.

222 Procedures

SAIC' s Health Physics Procedures Manua and Standard Operating Procedures (SOPs) for the various
components of the characterization activities are incorporated by reference. The Hedth Physics
Procedure Manua and SOPs address sampling, operation and quality control of radiation monitoring
equipment, conducting radiologica surveys, equipment decontamination, cleaning and decontaminating
sample containers and field equipment, chain-of-custody, sample packaging and shipping, fied
measurements, and field changes. Relevant SOPs are listed below:

FTP-400 Equipment Decontamination
FTP-405 Cleaning and Decontaminating Sample Containers and Sampling Equipment
FTP-550 Soil Sampling Using a Spade or a Scoop
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FTP-605 Chain-of-Custody

FTP-650 Labding, Packaging and Shipping of Environmental Field Samples

FTP-655 Chemicd Andyds

FTP-750 Field Measurement Procedures. Organic Vapor Detection

FTP-752 Field Measurement Procedures: Combustible Gas Detection

FTP-755 Field Measurement Procedures. Screening for Volatile Organic Compounds

FTP-1200 Field Qudity Control

N/A Detailed Operating Procedure — Borehole Geophysica Survey (Modified for
downhole gamma logging)

Quadlity Assurance (QA) activities and procedures to be implemented during the characterization efforts
are addressed in the Quality Assurance Project Plan (QAPP).

2.2.2.1 Fidd Measurement Proceduresand Criteria

Rotosonic drilling will be accomplished with a truck-mounted Superdrill 150 drill rig, or Smilar. The
Rotosonic boreholes will be drilled and cored by smultaneoudy advancing two lines of drill pipe, a4-
inch ingde diameter inner core barrel and a 6-inch inside diameter outer drive casing. A drill bit
congsting of a hardened sted ring with tungsten carbide inserts will be fastened to both the inner core
barrel and the outer drive casing. This adlows the core barrd and casing to be advanced as a single unit.
After drilling a15- or 20-foot intervd, the outer casing is held in place within the boring while the inner
core barrdl isremoved. A 4-inch diameter continuous core of soil or landfill materid will be extruded
from the core barrdl, seded in a plastic deeve, and laid out on aworking tray for field screening, visua
description, and sampling. The process is repeated by adding successive 15- or 20-foot lengths of
casing and drill pipe until the bottom of the boring or desired depth is reached.

Each of the core samples will be screened in the field for organic vapors and radiological activity. After
retrieving a core sample and laying it on the work tray, asmdl dit ismade in the plagtic deeve encasing
the sample a 2-foot intervals. The probe tip of a Photovac Micro Tip photoionization detector (PID)
will be inserted into the dits and the organic vapor content recorded. After recording the organic vapor
measurements, the entire plastic deeve will be cut open and the entire core scanned with an Eberline
Mode E-600 Digitd Survey Insrument and a SHP-380 probe, or equivaent. Radiation levelswill dso
be recorded for each extracted core sample (for heath and safety purposes) and down each borehole
(to locate intervas with elevated radionuclide concentrations). These radiation levels will be compared
to the loca background measurements collected and recorded at each coring location. Also see below
under the “field Measurements’ subheading.

The core samples obtained by the Rotosonic drilling method will be described based on visud
ingpection. The descriptions will include characteristics such as grain Size, Unified Soil Classfication
System (USCY) criteria, color, moisture content, and other pertinent field observations. Descriptive
logs of the soil borings will be developed. Sampleswill be collected from the soil cores and
homogenized.
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Soils samples designated for VOC analyses will be collected and preserved in Encoré® samplers. The
sampleswill be obtained by pedling away the outer ¥~-inch layer from the gppropriate 1-foot core
interva, quickly pressing the sampler into the soil core a severd places within the sample interva, and
sedling the sampler with the airtight cgp provided by the manufacturer. The sampler will be enclosed in
are-sealable waterproof pouch, labeled, and placed on ice to await processing and shipment to the
laboratory. If contamination isidentified, by ether visua examination or fidd screening, in ardatively
thin discrete zone within the selected sample intervd, the VOC sample will be collected from only that
discrete zone instead of the entire 1-foot interval.

Field M easur ements

Radiologica fidld measurements to be performed during drilling will be limited to scanning the extracted
core for gross activity and down-hole gammalogging. Scanning of the core will be performed using a
calibrated, response checked hand-held radiation detector [e.g., ashidlded Geiger-Mudller or a2-inch
by 2-inch (2" 2) Nal detector]. Extracted coreswill be scanned at a source to detector distance of
approximately 1 inch and at arate not exceeding 2 inches per second. A reading will be recorded
where readings exceeding the detector-specific threshold, or minimum detectable, values (e.g., 2000
cpm above background for the 2x2) are measured. The extracted core will not be rotated.

Down-hole gamma logging will be performed using a2’ 2 Nal detector. A four-inch diameter boring is
required for this equipment. The genera procedure outlined in “Detailed Operating Procedure —
Borehole Geophysica Survey” will be followed, with the equipment being switchedto a2’ 2 Nal
detector. At aminimum, agamma reading will be recorded every one-foot interva and wherever a
sample s collected.

Hedlth and safety monitoring will aso be conducted. This monitoring will be primarily for volatiles and
methane and will include VOC (using an HNWPID), and O,, LEL, H,S (using a multi-gas meter), and
radiation levels (e.g., using an dphalbeta scintillator).

A description of the cdibration requirements and performance checks for the field instrumentsto be
used for field measurements is presented in the Seaway QAPP.

Boring L ogs
Each boring log will fully describe the subsurface environment and the procedures used to gain that

decription. All boringswill be recorded in the field by the Site geologist on Engineer (ENG) Form
5056-R and 5056A-R (Figure 2-2). A scale of 1.0 inch on the log equaling 1.0 foot of soil boring will
be used during soil boring log preparation. A copy of the soil boring log will be submitted to the
USACE project manager as soon as drilling is completed and the log has been photocopied; the origina
soil boring log will be maintained with the project file. Origind soil boring logs will be of sufficient
legibility and contrast so as to provide comparable quaity in reproduction and will be recorded directly
in the field without transcribing from afield book or other document.
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All boring logs generated during drilling will routinely contain the following information (dso see Table

2-2):

Unique boring number and location denoted on a sketch map as part of the log.
Depths or heights recorded in feet and decimal fractions thereof (tenths of feet).

Feld estimates of soil classification in accordance with the Annua Book of American
Society for Testing and Materials (ASTM) Standards, Volume 04.08, D 2488 (ASTM
1995) prepared in the field at the time of sampling by the Site geologidt.

Full description of each soil sample collected, including the parameters noted in Table 2-2
and visud numeric estimates of secondary soil condtituents and quantitative definitions of
description terms (i.e., trace, some, severd, etc.) recorded on the log.

Description of drilling equipment, including such information as probe-drive sampler size
(inner and outer diameter), compressor type, rig manufacturer, and modd.

Any specid problems encountered during drilling and their resolution.

Dates and times for the start and completion of the soil boring aong with notation by depth
for drill crew shiftsand individua days.

Each sequentid boundary between various soil types and individud lithologies.

The depth of firg-encountered free water aong with the method of determination and any
subsequent distinct water level(s) encountered thereafter. Before proceeding, the first
encountered water will be dlowed to partidly stabilize (5 to 10 minutes) and will be
recorded aong with the time between measurements. Note that if water-rotary drilling
methods are used, this information will not be avallable.

Interval by depth for each core collected, including the length of core, length of core
recovery, down pressure, start and finish time of run, zones of core loss, and the sampler
type and size (diameter and length).

Tota depth of drilling and sampling.

Results of fidld scanning for gamma activity for each sample and results of screening (i.e,
VOCs, LEL, O,, H,S) a each location (prior to and immediately following sample
collection). Notation will include interva sampled, corresponding screening results, and key
to the specific instrument used to obtain readings. A genera note will be made on the log
indicating the manufacturer, modd, serid number, and cdibration information for each
ingtrument used.
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Definition of any specid abbreviations used at the first occurrence of their usage.

Note that not al borings will have soil sampling conducted. Soil will be characterized based on soil
borings.

Table 2-2. Summary of Soil Parametersto be Recorded on Soil Boring Logs

Clasdfication

Depogtiona environment and formation, if known
ASTM D 2488 group symbol

Secondary components and estimated percentages

Color (usng Munsdl or GSA Rock Color Chart). Give both narative and numerica
description and note which chart was used.

Platicity (cohesive soil)

Conggtency (cohesive soil)

Dengty (noncohesive soil)

Moisture content in relative terms

Structure and orientation

Grain angularity

Downhole Gamma Reaults

2.2.2.2 Sample Collection for Laboratory Analyses

After retrievd, the soil core will be placed on atable covered by clean plagtic sheeting. Cores will be
removed from the core barrd (if a core barrd is used), measured and examined.

Samples will be collected from certain sample intervals as described in Section 2.2.1.1 of this FSP.

Immediately after preparing the samples and completing of container labe information, each sample

container will be placed into a sedable plagtic bag and then placed into an ice-filled cooler to ensure
preservation. Each sample will be andyzed for the condtituents listed in Table 2-1.

2.2.2.3 Fidd Quality Control Sampling Procedures

Duplicate QC samples and QA split sampleswill be collected in association with the collection of soil
samples. Duplicate and split soil samples will be derived as described in Section 2.2.2.2 of this FSP.
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2.2.2.4 Fidd Decontamination

Decontamination of drilling equipment used for the collection of soil core samples and PV C piping used

in the borings will be conducted at the location where the boring is performed. All decontamination

liquids will be dlowed to fdl to the surface Snce there are no drainages off the steand dl liquid

discharges from the Site are collected by the leachate collection system and discharged through an

NPDES permitted discharge point. The procedure for decontamination of the drill rig will be asfollows:
Remove caked soil materid from the exterior of tooling using arod and/or brush.

Steam clean interior and exterior of equipment with gpproved water, using a brush where
geam cleaning is not sufficient to remove al soil materid.

Rinse thoroughly with approved potable water.
Allow equipment to air dry aslong as possible.

Place equipment, if possible, on clean pladtic if immediate useis anticipated, or wrap in
plagtic to prevent contamination if longer-term storage is required.

Downhole and nondedi cated sampling equipment will be decontaminated after each use during soil
boring interval sampling. The procedure for decontamination of sampling equipment will be as follows:

Coring tools will be rinsed clean between core runs and steam cleaned between boring
locations.

Wash with gpproved water and phosphate-free detergent using various types of brushes
required to remove particulate matter and surface films.

Rinse thoroughly with approved potable water.
Rinse thoroughly with ASTM Type | or equivaent weater.
Allow equipment to air dry aslong as possible.

Place equipment on clean pladtic if immediate use is anticipated, or wrap in plastic or
auminum foil to prevent contamination if longer-term storage is required.

Following decontamination of drilling, downhole and nondedicated sampling equipmernt,
each piece of equipment will be scanned by aradiation technician usng hand-held
indrumentation to confirm the level of dpha radiation contamination on the equipment.
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2.2.3  Parametersof Concern/Analytical Protocolsand PARC

Asdiscussed in Section 2.2, the parameters to be addressed, at a minimum, during laboratory analyss
of soil samples collected from soil borings are asfollows.  thorium-228/230/232, uranium-234/235/238,
radium-226/228, actinium-227, and protactinium-231. Table 2-1 contains the complete list of anaytes.
The analyticd protocolsto be used for chemicd andysis of soil samples are discussed in the QAPP.
The precision, accuracy, representativeness, and completeness (PARC) criteriafor soil sample
andytica results are dso discussed in the QAPP.

224  Sample Containers, Preservation, and Holding Times

Information regarding sample containers, preservation techniques, and holding times for rock/soil
samples collected for chemica andyss during drilling is presented in the QAPP. All containers used for
s0il samples will be provided by contracted laboratories.

225  Sample Management

Information regarding the management of soil samples, including sample storage, packaging, shipment,
field documentation, sample labeling, identification, traceability, chain-of-custody, and IDW
management, is presented in Sections 3.0 through 8.0 of this FSP.

2.3 CIVIL SURVEYING

The base coordinate system for the characterization work isNY State Plane, referenced to the North
American Datum, 1983. All data produced by this characterization effort will be ddivered in NY State
Plane. Elevation data (e.g., ground surface devations) will be in feet above mean sealeve and will be
referenced to the National Geodetic Vertical Datum, 1929 Adjustment. Depth data (e.g., depth to
water table measurements, or depth to samples) will be in feet below a known eevation reference point.

Survey monuments will be established a key locations across the Site to facilitate the establishment of
local grids and the implementation of spatial accuracy quality assurance/qudity control (QA/QC)
techniques. These monuments may be based on established ste features (i.e., building corners, large
rocks, trees, etc.) or may be introduced. All monuments will be appropriately marked in the field so that
they are reedily identifiable, will be tagged with their name and NY State Plane location, and will have
their postionsin NY State Plane recorded eectronicaly. The subcontractor responsible for the civil
survey will provide the project with a hard-copy report and an eectronic copy of the civil survey.

In certain instances (i.e., nonintrusive geophysica surveys and gamma wakover-over surveys), it may
be advantageous to work with local coordinate systems. In the event that local coordinate systems are
used, these locd coordinate systems will be tied to at least three established monuments and the find
data ddliverables will be transformed into the NY State Plane requirement.

SEAFSP3.DOC 2-10 July 2001



The base leve of accuracy for dl mapping work at the Steis 0.1 ft for horizontd coordinates and 0.1 ft
for genera vertica measurements. If methodologies are used to determine |locations that cannot
guarantee alocationd error of lessthan 0.1 ft horizontaly or 0.1 ft verticdly, these datawill be
accompanied by an estimate of the maximum and average error expected from the methodology used to
generate the data. Examples of methodologies likely to be used at the Ste that fal into this category are
Globd Pogtioning Systems (GPS), hand-held survey instruments, and chaining techniques. In the case
of al data sets collected for the Site that involves spatia coordinates, data set-specific QA/QC
techniques will be employed that can identify and diminate egregious locationd errors. Examples of
these techniques include visud reviews of mapped data, the use of monument recovery as QA/QC
controls, and the use of survey closure techniques.

SEAFSP3.DOC 2-11 July 2001



3.0 SAMPLE CHAIN-OF-CUSTODY/DOCUMENTATION
31 FIELD LOGBOOKS

All information pertinent to Ste characterization including fidd instrument calibration data, will be
recorded in field logbooks. The logbooks will be bound and the pages will be consecutively numbered.
Entriesin the logbooks will be made in black waterproof ink and will include, at aminimum, a
decription of dl activities, individuas involved in Site characterization activities, date and time of drilling
and sampling, weether conditions, any problems encountered, and all field measurements. Lot numbers,
manufacturer names, and expiration dates of standard solutions used for field instrument calibration will
be recorded in the field logbooks. A summary of each day’ s activitieswill aso be recorded in the
logbooks.

Sufficient information will be recorded in the logbooks to permit recongruction of dl Ste
characterization activities conducted. Information recorded on other project documents will not be
repeated in the logbooks except in summary form where determined necessary. Al field logbooks will
be kept in the possession of the Fidld Manager, or in a secure place when not being utilized during
fidddwork. Upon completion of the field activities, dl logbooks will become part of the find project
evidence file. Thetitle page of each logbook will be labeed with the following information:

logbook title (e.g., Seaway Areas A, B and C Investigations),

project name (e.g., Seaway Site, Areas A, B and C, USACE — Buffao District FUSRAP
Project),

USACE contract number and project delivery order number,
dart date for field activities recorded in the logbook, and
end date for field activities recorded in the logbook.

Entries recorded in logbooks will include, but not be limited to, the following information:

Name and title of author, date, and times of arrival at and departure from the work ste.
Purpose of the Site characterization activity.

Name and address of the field contact(s).

Names and respongbilities of field crew members.

Names and titles of any dte vidtors.

Type, matrix, and containerization method for IDW generated.

Sample collection method.

Number and volume of sample(s) collected.

Location, description, and log of sampling point photographs.

References for dl maps and photographs of the sampling site(s).

Information regarding sampling changes, scheduling modifications, and change orders.
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Information regarding Site characterization decisions not recorded by other mechanisms.
Information regarding access agreements, if applicable.

Detalls of the sampling location, including a sketch map illugtrating the sampling location.
Date and time of sample collection, and name of collector.

Field observations.

Types of fidd instruments used and purpose of use, including calibration methods and
results.

Any fidd measurements made (e.g., radiologicd activity and landfill gas).
Sample identification number(s).
Identification of QA/QC samples.

Information from containers, labels of reagents used, deionized and organic-free water used,
etc.

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

Sample digtribution and trangportation (e.g., name and address of the laboratory and
courier).

Name and address of the government QA laboratory for the project and the associated
project Laboratory Information Management System (LIMS) number.

Sample documentation information including

— chain-of-custody (COC) record numbers,

— description of the number of shipping containers packaged (including  contained COC
records) and the shipping method employed (noting applicable tracking numbers).

Decontamination procedures.

IDW documentation information including

— typesof containers/drums;

— contents, type, and approximate volume of waste

— typeof contamination and predicted level of contaminationbasedon  avallable
information.

Summary of daily task (including costs where appropriate) and documentation on any cost
or scope or work changes required by field conditions.

Signature and date entered by personnel responsible for observations recorded.

3.2 PHOTOGRAPHS

For each photograph taken during the project, the following items will be noted in the field logbook:

date and time,
photographer (name and signature),
dte name,
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aspect and description of the subject taken, and
film roll number, if gpplicable, and sequentid number of the photograph.

Photographs taken to document sampling points will include two or more permanent reference points
within the photograph to facilitate relocating the point at alater date. In addition to the information
recorded in the field logbook, one or more site photograph reference maps will be prepared as
required.

3.3 SAMPLE NUMBERING SYSTEM

A unique sample numbering scheme will be used to identify each sample designated for |aboratory
andysis. The purpose of this numbering scheme isto provide atracking system for the retrieval of
andyticd and field data on each sample. Sample identification numbers will be used on adl sample labds
or tags, field data sheets and/or logbooks, COC records, and al other applicable documentation used
during the project.

The sample numbering scheme used for field samples will aso be used for duplicate samples so that
these types of samples will not be discernible by the laboratory. Other field QC samples, however, will
be numbered o that they can be readily identified. A summary of the sample-numbering schemeto be
used for the project is presented in Table 3-1.

Table 3-1 Sample Numbering Scheme for the Seaway Site

Sample Identification: XXX-AAAMMNNNNnnnz

XXX = Site Designator Site designators used for the project will be as follows:
Seaway Site = SEA

AAA = Project Designator The Project Designator used for this project will be
COR — Correlation Study
ARA —Area A Data
ARB — Area B Data
ARC —Area C Data
mm = Sample Media Examples
Soil Sample=SS
GammalLog = GL
Quality Control = QC

NNNN = Sample Number The Fidd Manager will maintain alisting of four digit Sation
identifiers and correlate them to specific sampling/station
locations. Numbers from 0 to 8999 indicate regular samples.
Numbers from 9001 to 9999 indicate duplicates.
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nnn = Sample Interval Examples
002 = 0 to 2 foot sample interva
004 = 2 to 4 foot sample interva
006 = 4 to 6 foot sample interval
068 = 66 to 68 foot sample interval
106 = 104 to 106 foot sample interval

z = Sample Type* Examples
0= Regular
1= Duplicate
2= Slit
3= Trip Blank
4= Equipment Rinsate

5= Site Source Water Blank
* Sample type should not be shown on the COC sent to the laboratory. Thiswill maintain the “blind” status of the field
duplicates.

3.4 SAMPLE DOCUMENTATION
34.1  SamplelLabes

Labelswill be affixed to al sample containers during sampling activities. Information will be recorded on
each sample container labe at the time of sample collection. The information to be recorded on the
labeswill be asfollows

contractor name,

sample identification number,

gte name and sampling station number,
anaysisto be performed,

type of chemica preservative present in container,
date and time of sample collection, and
sampler’sname and initids.

342 SampleField Sheetsand/or L ogbook

Each fidld team will have afidd logbook that will contain, a aminimum; atable of contents, task team
activity log sheets, and sample log sheets or other gpplicable sheets depending on the logbook activity.
Each fidd logbook will consst of bound forms that have been devised based on the FSP and QAPP.
The logbooks will be completed by the field personnd during sampling or other fidd activities. The
sample log/fidd shets will contain the following informetion:

project name or identification,
names and affiliations of sample collector,
instrument measurements,

SEAFSP3.DOC 3-4 July 2001



sample identification numbers,

date and time of sample collection,

method of sample collection and deviations from the sample procedure, and
andyses required, and

locetion referencing measurements

The sample fidd/log sheet will dso act asthe fidd COC form for each sample collected until the
samples are transferred to the laboratory COC form for shipment.

343 COC Records

COC procedures implemented for the project will provide documentation of the handling of each
sample from the time of collection until completion of laboratory andysis. The COC form servesasa
legdl record of possession of the sample. A sample is considered to be under custody if one or more of
the following criteriaare met:

The sampleisin the sampler’ s possession.

The sample isin the sampler’ s view after being in possession.

The sample was in the sampler’s possession and then was placed into alocked areato
prevent tampering.

The sampleisin adesgnated secure area.

Custody will be documented throughout the project field sampling activities by the COC form initiated
for each day during which samples are collected. This record will accompany the samples from the site
to the laboratory and will be returned to the laboratory coordinator with the fina andytica report. All
personnd with sample custody responsibilities will be required to Sgn, date, and note the time on the
COC form when relinquishing samples from their immediate custody (except in the case where samples
are placed into designated secure areas for temporary storage prior to shipment). Bills of lading or
arbillswill be used as custody documentation during times when the samples are being shipped from the
gteto the laboratory, and they will be retained as part of the permanent sample custody documentation.

COC formswill be used to document the integrity of all samples collected. To maintain arecord of
sample collection, transfer between personne, shipment, and receipt by the laboratory, COC forms will
befilled out for sample sets as determined gppropriate during the course of field work. An example of
the COC form to be used for the project isillustrated in the Seaway Site, Areas A, B and C, QAPP.

Thefollowing information will be recorded on dl COC forms:

sample number (for each sample in shipment);
collection date and time (for each sample in shipment);
number of containers for each sample;
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sample description (i.e,, environmental medium);

anadyses required for each sample;

sample preservation technique(s);

COC or shipment number;

USACE LIMS number (only on COC records for government QA sample shipments);
shipping address of the laboratory;

date, time, method of shipment, courier, and airbill number; and

gpaces to be sgned as custody is transferred between individuals.

Theindividua responsible for shipping of the samples from the field to the laboratory will be responsible
for completing the COC form and noting the date and time of shipment. The individud will betrained in
U.S. Department of Trangportation (DOT) procedures (per 49 CFR 192.704). Thisindividua will also
ingpect the form for completeness and accuracy. In addition, thisindividua is respongble for
determining the shipping classification for samples under DOT HM126F. After the form has been
inspected and determined to be satisfactorily completed, the responsible individud will Sgn, date, and
note the time of transfer on the form. For commercid couriers, the COC form will be placed ina
sedlable plastic bag and placed indde the cooler used for sample transport after the field copy of the
form has been detached. For |aboratory couriers, the COC form will be placed in a sedable plastic bag
on the top of the cooler for the courier to accept custody. All shipments shal be in accordance with 49
CFR 171-177. Thefield copy of the form will be appropriatdly filed and kept at the Ste for the
duration of the Ste activities.

In addition to the COC form, COC sedswill aso be placed on each cooler used for sample transport.
These sedswill consst of atamper-proof adhesve materid placed acrossthe lid and body of the
coolersin such amanner that if the cooler is opened the seals will be broken. The COC sedswill be
used to ensure that no sample tampering occurs between the time the samples are placed into the
coolers and the time the coolers are opened for analysis at the laboratory. Cooler custody sedswill be
sgned and dated by the individua responsgible for completing the COC form contained within the
cooler.

344 Recelpt of Sample Forms

The contracted |aboratory will document the receipt of environmental samples by accepting custody of
the samples from the gpproved shipping company. In addition, the contracted |aboratory will document
the condition of the environmental samples upon receipt as outlined in Section 4.0 of this FSP.

345 Cooler Receipt Checklist

The condition of shipping coolers and enclosed sample containers will be documented upon receipt a

the andytica |aboratory. This documentation will be accomplished using the cooler receipt checklist
presented in the Seaway Site, Areas A, B and C, QAPP.
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One of these checklistis will be placed either into each shipping cooler aong with the completed COC
form or provided to the laboratory at the Sart of the project. A copy of the checklist will be faxed to the
project manager immediately after it has been completed at the laboratory. The origind completed
checklist will be transmitted with the find andytica results from the laboratory.

3.5 DOCUMENTATION PROCEDURES

The tracking procedure to be utilized for documentation of al samples collected during the project will
involve the following series of seps.

Collect and place samples into laboratory sample containers, as defined in Section 4.0.
Complete sample container label information, as defined in Section 3.4.1.
Complete sample documentation information in the field logbook, as defined in Section 3.1.

Complete project and sampling information sections of the COC form(s), as defined in
Section 3.4.3, for dl samplesto be transported in asingle cooler.

Complete the airbill for the cooler to be shipped.
Perform a completeness and accuracy check of the COC form(s).

Complete the sample relinquishment section of the COC form(s) as defined in Section 3.4.3
and place the form(s) into or on the cooler.

Place COC sedls on the exterior of the cooler as defined in Section 3.4.3.
Package and ship the cooler to the laboratory as defined in Section 4.0.

Receive cooler at the laboratory, ingpect contents, and transmit viafax of contained COC
form(s), and cooler receipt form(s) as defined in Section 3.4.4.

Trangmit origind COC form(s) with find analytica results from |aboratory.

3.6 CORRECTIONSTO DOCUMENTATION

All origind information and data in field logbooks, on sample [abels, on COC forms, and on any other
project-related documentation will be recorded in black waterproof ink and in a completely legible
manner. Errors made on any accountable document will be corrected by crossing out the error and
entering the correct information or data. Any error discovered on a document will be corrected by the
individua responsible for the entry. Erroneous information or datawill be corrected in amanner that will
not obliterate the origind entry, and al corrections will be initidled and dated by the individud
responsible for the entry.
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40 SAMPLE PACKAGING AND SHIPPING
4.1 SAMPLE PACKAGING

Sample containers will be packaged in thermdly insulated rigid-body coolers. Sample packaging and
shipping will be conducted in accordance with gpplicable DOT specifications. Packaging and shipping
procedures to be utilized for al samples collected during the project will include the following:

Sample containers will be adequately identified with sample labels placed onto each
container.

All bottles, except VOC sample containers, will be taped shut with dectrica tape.
Samples containing radioactive materids will be surveyed for the level of externd activity to

determine appropriate packaging and shipping requirements (see Section 4.2 for samples
classfied asradioactive materids).

Each sample bottle will be placed into a separate plastic bag that will then be sedled. As
much air as possible will be squeezed from the sample container bags before seding.

All of the sample containers will be placed upright in the shipping coolers. Iceis not
required for coolers containing samples for radiologicd andyses. Before initia placement of
samplesinto arigid-body cooler, the cooler drain plug will be taped shut for both the inside
and outside, and the cooler will be lined with alarge plagtic bag.

Inert packing materid will be placed into the cooler, if required, to prevent shifting of the
sample containers during transport.

All required |aboratory paperwork, including the COC form(s), will be placed insde a
plastic bag and taped to the insde of the cooler lid. If alaboratory provided courier is used,
the paperwork may be attached to the outside of the cooler to facilitate exchange of sample

custodly.

Upon completion of the packing process, the cooler lid will be closed and two signed/dated
custody sedswill be placed on the cooler, one across the front and one across the side.
Rigid-body coolers will be sedled by applying strapping tape directly to the cooler body.

Theairhill for the shipment will be completed and attached to the top of the shipping
box/cooler, which will then be transferred to the courier for ddivery to the laboratory.

The checkligt presented in Table 4-1 will be used by the individua responsible for packaging
environmental samples to verify completeness of sample shipment preparations. In addition, the
laboratory will document the condition of the environmenta samples upon receipt. This documentation
will be accomplished using the cooler receipt checklist discussed in Section 3.4.5.
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Table4-1 Sample Packaging Checklist

SAMPLE PACKAGING CHECKLIST

ATTN: Failureto properly handle or document the project sample could jeopardize the usability of
the sample results and ultimately the project objectives. Prior to sending this cooler to the anaytical
laboratory at the address indicated on the chain-of-custody form, please check the following items;

Isthe project clearly identified on the chain-of-custody form (including the USACE ddivery order
number)?

Are al enclosed sample containers clearly |abeled with waterproof (permanent) ink?
Arethe required andyses indicated on the bottle |abels and chain-of-custody form?

Does the information on the chain-of-custody form maich the information on the sample container
labels?

Has the chain-of-custody form been packed into a plastic bag and attached to the inside of the
cooler lid?

Have the samples been properly preserved, if necessary (acid or base cooling to 4° C)?

Isthe client information, including point of contact and telephone number, complete on the chain-
of-custody form?

Isthere sufficient ice, if necessary (double bagged in sedlable plagtic bags) in the cooler to ensure
preservation of the samples during shipment?

42 ADDITIONAL REQUIREMENTSFOR SAMPLESCLASSIFIED AS
RADIOACTIVE MATERIALS

Trangportation of radioactive materiads isregulated by the Internationd Air Transportation Association
(IATA) and by DOT. Overnight shippers (e.g., Federd Express) typicadly ship by air and follow IATA
regulations (IATA 1998), while overland trangport is governed by DOT regulations promulgated in 49
CFR Chapter I. Samples generated during project activities will be transported in accordance with
procedures that ensure compliance with regulatory requirements. Historical data and processing
information indicates that no Seaway FUSRAP sample will contain fissle materid.
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Radiologica sampleswill be shipped in accordance with the following, or equivaent, specifications:

Each bagged sample container will be placed upright into a cooler.
The cooler will have its drain plug taped shut insde and out.
Inert packaging materid will be placed in the cooler to prevent shifting during transport.

All required laboratory paperwork, including the COC form(s), will be placed insde a
plastic bag and taped to the ingde of the cooler lid. If alaboratory - provided courier is
used, the paperwork may be attached to the outside of the cooler to facilitate exchange of
sample custody.

Rigid-body coolers will be sedled by applying strapping tape directly to the cooler body.
Upon completion of the packing process, the cooler lid will be closed and two signed/dated
custody sedlswill be placed on the cooler, one across the front and one across the side.

The cooler will be surveyed for radiation and contamination in accordance with SAIC
Hedth Physics Procedures Manual to ensure the package meets the requirements for limited
quantity asfound in 49 CFR.

A notice must be enclosed on the outside of the cooler that includes the name of the
consgnor and the statement "This package conforms to the conditions and limitations
specified in 49 CFR 173.421 for radioactive materid, excepted package - limited quantity
of materid, UN2910." The outsde of theinner packaging or, if there is no inner packaging,
the outside of the package itself, must be labeled “Radioactive.”

Theairhill for the shipment will be completed and attached to the top of the shipping
box/cooler, which will then be transferred to the courier for delivery to the laboratory.
Dangerous goods arbills will be used for the shipment.

The following labels will be placed on the cooler:

— Arrowsindicating “This Way Up,”
— Appropriate hazard class label, and
— “Cargo Aircraft Only,” if gpplicable.

Theairhill for the shipment will be completed and attached to the top of the shipping
box/cooler, which will then be transferred to the courier for delivery to the laboratory.
Dangerous goods arbills will be used for the shipment.

4.3 SAMPLE SHIPPING

All environmenta samples collected during the project will be shipped no later than 48 to 72 hours after
the time of collection. The latter time of 72 hours may be necessary if the samples are collected on a
Friday and have to be shipped on a Monday via commercid courier. During the time period between
collection and shipment, al samples will be stored in a secure area. All coolers containing environmental
samples will be shipped overnight to the laboratory by Federal Express, smilar courier, or |aboratory
courier. Dueto holding time limitations, the contractor will discourage shipping samples on Fridays
unlessit is absolutely necessary and the laboratory has assured the contractor that personnd will be
present on Saturday's to receive and effect any necessary processing within the holding time.
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5.0 INVESTIGATION-DERIVED WASTE

USACE-Buffalo Didrict is conducting activities, which generate environmenta media, in support of
FUSRAP under CERCLA. Thismediagenerdly conssts of soil, dudge, water, and spent persond
protective equipment (PPE), resulting from drilling operations, sampling activities, remedid actions, and
asociated Ste activities: When accumulated, the media must be managed gppropriately to minimize the
risk to human heelth and the environment while adhering to gpplicable regulatory requirements. The
objective of this section isto establish pecific management practices for the handling and subsequent
disposition of this media

5.1 INTRODUCTION

IDW includes al materids generated during project performance that cannot be effectively reused,
recycled, or decontaminated in thefidld. IDW congsts of materid that could potentialy pose arisk to
human hedlth and the environment (e.g., sampling and decontamination wastes) and materias that have
little potentia to pose risk to human hedth and the environment (e.g., sanitary solid wastes). Two types
of IDW will be generated during the implementation of field activities: indigenous and non-indigenous.
The types of indigenous IDW expected to be generated during the Ste characterization activities at the
Seaway FUSRAP site include subsurface and surface soils, drill fluids, trash, cuttings from landfill coring
activities, and possible leachate encountered in borings. The types of non-indigenous IDW expected to
be generated include PV C piping used in the borings, compactable and miscellaneous trash including
PPE. When accumulated, the mediamust be managed appropriatdy to minimize the exposure to human
hedlth and the environment while adhering to gpplicable regulatory requirements.

52 IDW COLLECTION AND CONTAINERIZATION

All radiologicaly-contaminated soil (i.e., oil from an area of the removed core which, when scanned,
exceeds twice the background reading associated with the scanning of the reference core) wastes
generated during Site characterization activities will be drummed &t the sampling location and
trangported to atemporary, onsite staging area. Non radiologically-contaminated soil will be placed
back into the hole from which it came and borehole water waste will be discharged onto the Sitein the
areait was removed.

All decontaminated PV C piping removed from the bore holes will be staged in a designated area and
placed on a sheet of plastic until completion of the project. At that time, the PV C piping will be
transported to Ashland 1 to be managed be USACE as a solid waste.

Used PPE and sanitary wagte that are noncontaminated will be placed in trash bags at the point of
generation. These bags of sanitary PPE and waste will be collected in lined, sanitary trash canswith
lids. PPE and sanitary waste visbly contaminated will be placed in a new 55-gdlon DOT Specification
17C open-top drum at the point of generation. The drummed wastes will then be transported to the
gaging area and temporarily stored in accordance with requirements defined in Section 5.4 until the
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wagte istransferred for find disposal. Prior to the placement of any PPE into trash bags or drums, the
PPE will be torn/cut in such a manner asto render it unusable.

5.3 IDW CONTAINER LABELING

Waste storage drums will be labeled to ensure proper management of the contained wastes. Labels will
be applied adjacent to, but not covering, the container’s seam to dlow for ingpection of the seam.
Labeswill not be placed on top of the container lid. If acontainer is not actively being used for waste
accumulation, an “Empty” labd will be affixed to the container and the container will be stored inverted.
The following procedure will be used to label waste sorage drums.

Two labeswill be placed opposite each other on the upper one-third of each drum.

Each label will be placed on a smooth part of the drum and will not be affixed across drum
bungs, seams, ridges, or dents.

Information to be recorded on each labd will include the following:

- drum number,

- contents,

- samplelocation number and any other specific generation location identifier,

- project name and Ste identification,

- generation date(s), and

- responsible USACE didtrict, Buffdo Didtrict.

54 IDW FIELD STAGING

The staging area for the project wastes will be located near or within the radiol ogical-controlled area
and/or as approved by the Client (USACE - Buffalo Didtrict). The location of the storage areawill be
coordinated with the property owner. If the staging areais located outside the radiological-controlled
areg, then it will be transferred inside the radiological-controlled area after field activities have been
completed. The staging areas will be flagged or roped off and gpplicable warning sgns will be posted as
needed. The IDW drumswill be placed on top of wooden pdlets. If required, materids identified as
hazardous wastes will be transported to an gpproved storage area designated by the USACE-Buffao
Didgtrict and/or other responsible party, as applicable. All waste containers will be inspected to ensure
container integrity and handled in amanner that is protective of human hedlth and the environmen.

IDW, excluding PPE, generated during Site activities that requires off-site digposd (radiological and
mixed wastes) will be stored at the Seaway Sitein Area A and will be disposed of properly when
remedia actions are implemented for Seaway. The PPE IDW will be transported to Ashland 1 for
proper management.

5.5 IDW SAMPLING/DISPOSAL

Investigetive Derived Waste (IDW) generated during the fidld investigations that are radiologicaly
contaminated will be collected and containerized, as discussed in Section 5.2. All generated IDW will
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be characterized and labeled in accordance with al gpplicable regulations and stored on-gtein Area A
until USACE performsremedid actions a the site, at which time the IDW will be disposed of properly.
In addition, dl laws and regulations applying to the transportation, processing, trestment, storage and/or
disposa of wastes off-site will be complied in accordance with the USACE document Off-site
Disposal of Materials from the Formerly Utilized Stes Remedial Action Program, EC 200-1-3
(USACE 1999c¢), should the materia be shipped off-site for disposal.

Should USACE decide to ship the radiologica IDW off-gte for disposa prior to Ste remediation, the
sampling and disposal of the IDW could be addressed as follows:

SAIC will coordinate with the Treatment, Storage and Disposal (TSD) contractor to
develop an andyte list and sampling Strategy for characterization of the contents of the
containerized IDW (i.e., waste disposa characterization).

SAIC will dso coordinate with the TSD subcontractor to identify potentia disposal
facilities. SAIC will contact the regulatory permitting agency for the disposal facilities
identified by the TSD contractor.

The permitting agency(s) will be contacted to obtain information on the permit status of the
digposd facilities.

SAIC will prepare aletter report for submittal to the USACE that presents
recommendations for sampling and andytica requirements. The letter report will so
identify the proposed disposal facility. USACE approva of the recommendation presented
in the | etter report will be required prior to implementing the sampling and andysis or
disposng of the IDW.

Upon receipt of the analyticd data, SAIC will prepare the Waste Profile Sheets for the
containerized materid. The waste profile sheets will be submitted to USACE review and
goprova/signature.

The TSD subcontractor will draft the manifest(s) and land disposal restriction
notification(s)/certification(s) (LDRs) based on the USACE approved Waste Profile Sheets.
The manifest(s) and LDR(s) will be reviewed by SAIC and forwarded to the USACE for
review and fina approva/sgnature.

If USACE decidesto remove the radiologica IDW prior to future remedid actions at the site, the
remova for digoosd of IDW generated should occur after al field efforts are completed. The USACE
will be the generator of the IDW and will be responsible for sgning any required manifests and/or bills
of lading associated with the trangportation and disposa of the IDW.

The transport contractor will be required to have an emergency plan in place prior to transporting the
meterid.
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6.0 CONTRACTOR CHEMICAL/RADIOLOGICAL QUALITY
CONTROL PROGRAM

The Contractor Chemical/Radiological Qudity Control (CCQC) program to be utilized by the
contractor for the project will consist of three phases. The three CCQC phases will be the preparatory
phase, the initid phase, and the follow-up phase, dl of which will be performed by the contractor
whether or not a USACE-Buffdo Didtrict representative is present.

6.1 PREPARATORY PHASE

The preparatory phase of the CCQC program will be conducted by the contractor
chemica/radiological quality control (CQC) representative, in conjunction with contractor and
subcontractor field personnd, prior to beginning each definable feature of work. A summary of dl
activities performed during each preparatory phase meeting will be documented by the CQC
representative in a meeting minutes record.

Each preparatory phase meeting will address the following:

Review of al pertinent sections of the project SAP in order to ensure that dl field personnd
are cognizant of the overall project data quality objectives, specific project activities to be
accomplished, and specific sampling and andysis requirements.

Review of cdibraion procedures for dl instruments to be used for measurement of field
parameters.

Physicd examination of dl materids and equipment required to accomplish the specific
project activities.

Review of equipment decontamination procedures in accordance with project FSP
requirements.

Review of how each sample type is to be collected, containerized, documented, and
packaged.

Review of proper IDW management and documentation.

Review of the procedure for completing al required informetion to be recorded on sample
custody forms, and discusson of the project sample numbering sysem. Completed

examples of a COC form, sample container label, and IDW drum labd will be provided to
the field personnd for reference.

Review/discussion of any other activities to be performed as deemed necessary by the
CQC representative.

Examination of the work are(s) to ascertainif al preliminary work is complete.
Review of preparatory phase field equipment and support materias checkligts.
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6.2 INITIAL PHASE

Theinitid phase of the CCQC program will be conducted by the CQC representative and will include
the fallowing:

Overdgght of drilling and/or sampling activities and review of this work to ensure compliance
with project DQOs.

Inspection of individud sample labels and COC forms for accuracy, completeness, and
congstency.

Ingpection of sample packaging and shipping activities.

Obsarvation, verificaion, and documentation of initid and ongoing fied instrument
cdibration.

Inspection of field logbooks and other field records/sketches to ensure that al pertinent data
are recorded in accordance with delivery order requirements.

Inspection of the QA sample match-up table to ensure that al samples collected during each
day are documented properly.

6.3 FOLLOW-UP PHASE

The follow-up phase of the CCQC program will be conducted by the CQC representative and will
involve performance of the various activities noted for the initid phase on adaily basis until completion
of the particular definable feature of work. 1t will dso involve ensuring that gppropriate corrective
actions have been taken for any deficiencies found during the initid phase.
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7.0 DAILY QUALITY CONTROL REPORTS

During the field activities performed for the project, the contractor will prepare Daily Qudity Control
Reports (DQCRs), which will be signed and dated by the contractor CQC representative. An example
of the DQCR format to be used by the contractor isillustrated in Figure 14-1 of the Seaway Site, Areas
A, B and C, QAPP.

These reports will be submitted to the USACE-Buffdo Didrict project manager on aweekly basis. The
contents of each DQCR, which are defined in Section 14.1 of the Seaway Site, Areas A, B and C,
QAPP, will include asummary of activities performed at the project Ste, weather information at the time
of sampling, results of measurements made with field instruments, results of CQC activities performed
including fidd ingrument cdibrations, departures from the gpproved SAP and its attachments, problems
encountered during fid activities, and any ingructions received from government personnd. Any
deviations that may affect the project data quality objectives will be immediatdy conveyed to the
USACE-Buffao Didrict project manager. The following will be attached to each DQCR as

appropriate:

the QA sample table that matches up primary and QA/QC samples collected,
asummary of field-generated anaytica results, and
any other project-reated forms utilized.
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8.0 CORRECTIVE ACTIONS
8.1 SAMPLE COLLECTION AND FIELD MEASUREMENTS

Corrective actions will be implemented in the event that a discrepancy is discovered by field personnel,
laboratory personnd, and/or during afield or desk audit. Theinitid responghbility for monitoring the
quadlity of field activities and measurements lies with the field personnd. These personnel are responsible
for following QA/QC procedures, while the contractor CQC representative is respongble for verifying
that the procedures are being followed. This verification requires that the contractor CQC
representative assess the correctness of the fiedld methods and the ability of the field team to meet the
QA objectives and to make a subjective assessment of the impact that a procedure has on the field
objective and resulting data quality.

If afied problem occurs that might jeopardize the integrity of the project, cause a QA objective not to
be met, or affect data quality, the first action taken will be an assessment of the severity of the problem
by the contractor CQC representative. If the problem is determined to be minor, the contractor CQC
representative will initiate an gppropriate corrective action, which will be recorded in the field logbook
and in aFidd Change Request (FCR) form. An example of the FCR form is provided in the Seaway
Site, Areas A, B and C, QAPP. However, if the problem is determined to be significant or subject to
recurrence, the Contractor CQC representative will initiate a Nonconformance Report (NCR) that will
be submitted to the contractor QA/QC officer. An example of the NCR form is provided in the
Seaway Site, Areas A, B and C, QAPP. The contractor QA/QC officer will then propose and
implement an appropriate corrective action as documented on the NCR.

The contractor QA/QC officer will be responsible for ensuring that corrective action for
nonconformance s are initiated by:

evauating dl reported nonconformance’s,

controlling additiona work on nonconforming items,
determining digposition or action to be taken,

maintaining alog of nonconformance,

reviewing NCRs and corrective actions taken, and

ensuring that NCRs are included in the project evidence file.

If appropriate, the contractor CQC representative or the QA/QC officer will ensure that no additional
work that depends on the nonconforming activity or instrument is performed until corrective actions are
implemented.

8.2 LABORATORY ANALYSES

Specific action items and requirements for corrective action related to laboratory analyses and data are
discussed in the Seaway Site, Areas A, B and C, QAPP.
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8.3 FIELD VARIANCE SYSTEM

Procedures cannot fully encompass al conditions encountered during afield investigation. Variances
from the operating procedures, field sampling plan, and/or safety and health plan may occur. All
variances that occur during the project activities will be documented within a FCR or NCR and will be
noted in the appropriate field logbooks. If avarianceis anticipated (e.g., because of a changeinthe
field insrumentation), the gpplicable procedure will be modified and the change noted in the fid
logbooks. Field changes fdl into three categories: (1) routine, (2) urgent, and (3) emergency.

Routine field changes are those that do not affect the objectives of the FSP and may be approved by
the contractor field manager by noting the change in the appropriate field logbook. Urgent or
emergency fied changes are those that could affect the field sampling objectives, project schedule, or
compliance with hedth and safety requirements. At aminimum, these types of fidld changes must be
approved by the contractor project manager and the USA CE project manager prior to implementation.
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9.0 LABORATORY QUALIFICATIONS

The radiologica laboratory support for the Site characterization program will be designated by the
contractor based on the laboratories capacities and capabilities. The salected subcontract laboratory
will be vaidated by the USACE Hazardous, Toxic, and Radioactive Waste (HTRW) Center of
Expertise (CX). In addition, for materid targeted for offdte digposd |, the |aboratory utilized for andyss
of thismaterid will be certified by the state where the disposd facility islocated. The current targeted
andytica |aboratories for support to the environmental program include [Laboratories to support this
project have not been selected yet]. A summary of the testing methods to be used for specific
radiologica andysesis presented in the Seaway Site, Areas A, B and C, QAPP. The specific andyses
to be performed on the various environmental media collected during sampling activities are discussed in
Section 2.0 of this FSP.
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SCOPING DOCUMENT
FOR
ADDITIONAL SEAWAY SITE, AREAS A, BAND C CHARACTERIZATION

PURPOSE

Additional characterization has been determined to be necessary for the Seaway Sites, particularly Areas B
and C. The results of the additional characterization will provide for more accurate assessment of the various
alternatives by removing uncertainties associated with the nature and extent of the contamination in Areas B and C.
Limited additional data is also needed from Area A to assess what percentage, if any, of waste from that area would
have to be managed as a hazardous waste as well as a radiological waste. This document outlines a technical
approach to close current data gaps in the understanding of the contamination present in the FUSRAP areas of the
Seaway Site.

APPROACH

Seaway Area A

Chemical data is needed from Area A to assist in better estimating how much of the radiologically-
contaminated material excavated from Area A would possibly contain chemical wastes that would have to be
managed as a hazardous waste. Since the material was mostly placed on the surface over existing refuse, there
would be little opportunity for the residues to be mixed with other refuse in those areas, thus minimizing the
likelihood of hazardous wastes being present in residues excavated from those areas. There were, however, a few
areas where refuse and/or fill material were placed over the residues placed in Area A as evidenced by the boring
logs completed during the RI investigation. Borings would be placed at five (5) locations where the RI boring logs
indicated that there was fill material above the MED-related residues. Two of these borings will be used for the
correlation study discussed in the following section. One of these two correlation borings will be located, as best as
possible, in an area where MED-related material and possibly coal fly ash are collocated. The five borings will each
be sampled at a one (1) foot interval in the area above where the MED-related material is located and at a 1-foot
interval in the area below the MED-material, each to contain some of the MED material itself at the interface. For
each boring, the MED material will also be sampled separately with a minimum 6-inch sample, where possible. All
samples will be analyzed using TCLP to determine if there are any chemical constituents present that would have to
be managed as a characteristic hazardous waste. Two (2) additional soil samples will be taken in the area where
there is no evidence of fill material over the residues to confirm, using TCLP, that the residues in these areas do not
exhibit hazardous waste characteristics and whether there is any material just below the MED-related material that,
when excavated with the MED-related material, would exhibit hazardous waste characteristics.

Seaway Areas B and C

The primary objectives would be first to locate the piles of residues placed in these areas, as indicated in
the ORNL survey conducted in 1978, and identify the extent of the contamination, and then to identify any chemical
constituents in the areas due to other refuse placed there that could affect the waste disposal characteristics of any
material removed for disposal and/or could possible effect future leachability of the residues. Some bounding
assumptions are:

1. The material is located at or above the topographic elevation at the time they were placed in these areas,

2. The material would be in a layer no thicker than 4 to 5 feet since they were piles placed there from trucks
and such piles are typically 4 to 5 feet high, before any compaction or spreading,

3. Background values for in-hole gamma logging will be established using a boring adjacent to Area B where
sampling has illustrated that no MED-related materials are in the top eight (8) feet,

4. A correlation between in-hole gamma logging results and the presence of MED-related materials will be set
using one or more borings in Area A where the material is known to be located, and
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5. That if the in-hole gamma log reading is less than or equal to the equivalent of 2x gamma activity
associated with the soil background correlation concentrations, then the conclusion is that there is no MED-
related material present of any concern.

Correlation Effort

A correlation study will be conducted at the onset of the field effort. The objective of this effort is to
establish a bounding correlation between in-hole gamma logging results and low-end concentrations that would be
used as a decision point on whether there is or is not any MED-related residues present that must be addressed. The
approach for obtaining the data to do this correlation is to place borings in known areas of MED-related residues,
place a boring in an area where MED materials are not present, and place all borings in the same manner as will be
done throughout Areas B and C. The bounding correlation results between soil sample results and in-hole gamma
logging results will be used in delineating the extent of contamination in Areas B and C. The study will involve the
placement of two borings in Area A where known contamination exists and one adjacent to Area B where no MED-
related material was placed. One of the two placed in Area A will be placed in an area where aerial photos indicate
that fly ash may have been placed in the area so as to provide a correlation to non-MED materials that may be
present and have similar radionuclides. The other boring in Area A will be placed where RI borings indicate the
presence of fill material above and below the MED-related residues. The boring adjacent to Area B will provide a
correlation with the in-hole gamma log results to the landfill materials in the area of Areas B and C.

Approximately five (5) samples will be collected from each of the two borings placed in Area A and three

(3) from the boring placed adjacent to Area B. The number of samples may be more, dependent on field results, but
should not exceed twenty (20). The sample intervals and locations will be dependent on the in-hole gamma logging
results as well. Where elevated readings are obtained, those areas should be sampled and analyzed. Selected areas
with minimal to no activity should also be sampled and analyzed to assess what the possible soil concentrations are
that the in-hole gamma logging device can detect and whether a more sensitive device is needed. All samples will
be, at a minimum, subjected to the following radionuclide analyses:

1. Gamma Spec

2. Report all positive radionuclide values

3. At a minimum, report isotopic Uranium, Thorium, Radium, Actinium, and Protactinium

The results will then be used to establish a lower bounding correlation between field gamma results and radionuclide
concentration levels that would represent whether MED-related residues are present or not. The associated in-hole
gamma logging results will then be used as the unit of measure in determining the extent of contamination in Areas
B and C.

Determining Extent of Contamination (Phase I)

The aerial extent of the MED-related materials in Areas B and C will be established by placing a series of
4-inch, or larger, boreholes, lined with PVC pipe throughout Areas B and C. All borings used in this field effort will
be constructed in the same manner. A drilling rig, at this time assumed to be a roto-sonic drill rig, will be used to
bore a hole 4 inches or larger and then a 4-inch PVC pipe placed in the hole prior to performing the in-hole gamma

logging.

The first set of borings will be placed at nine (9) biased locations (2 in Area B and 7 in Area C) where
aerial photos illustrate where the residue piles were thought to be placed. The maximum depth of each boring will
be the topographic elevation at the time the residues were placed in the area plus an additional five (5) feet, or to
native clay, to account for possible minor errors in elevation reading. Additional borings would then be placed
based on the results from the biased boring locations. The Field Team, consisting of representatives from USACE,
SAIC, and the regulators, will assess the results in the field and decide the placement of the additional borings.
These additional borings are assumed to be placed in a linear manner at ~40-meter intervals along the perimeter of
the North/North-East perimeter of Area C, at ~20-meter intervals along the Southern perimeter of Area C and
around the remaining perimeter of Area C. All perimeter borings will be placed ~5 meters in from the designated
boundaries. This placement approach is illustrated in Figure 2. Modifications to the location of the borings will be
dependent on two major factors. The first factor is the ability of the drilling rig to get to the proposed location and
operate safely. If a proposed location is inaccessible, then the Field Team will identify an alternate location. The
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second factor is based on the results from the previous borings and whether some of the proposed locations need to
be relocated. An in-hole gamma log will be completed for each boring to assess whether there are any areas
exceeding the bounding correlation results from above, thus indicating the presence of elevated radiological
materials.

To assess whether any of this material may be located near or under the closed portion of the landfill, a
series of boreholes will be placed in a linear manner at ~20-meter intervals between Areas B and C and the closed
portion of the landfill as illustrated in Figure 1. If an elevated area is found, additional borings may be located at
~10-meter intervals around the elevated boring location as illustrated in Figure 1 if determined to be necessary by
the Field Team after review of all other data from other borings in the area. A boring between the elevated boring
location and the closed portion of the landfill will only be placed if space allows without disturbance of the cap. If
elevated readings are found in any of these additional borings, then additional borings may be placed around them as
discussed above until the Field Team is confident that the extent of the contamination is understood.

Upon completion of all field activities, the PVC pipe will be removed from the bore holes and bentonite
pellets placed back into the hole. If removal is not possible, then the PVC pipe will be ground-in-place prior to
filling with the pellets. All IDW (non-radiological) will be placed in the same area (Area B or Area C) from which
it was removed and covered with 2 feet of soil.

Determining Nature of Contamination (Phase II)

The results from the boring efforts (Phase I) discussed above will provide a much better definition of the
extent of the contamination in Areas B and C than what is present today. The nature of the contaminants will be
assessed using the core material from the bias boring locations in Areas B and C as well as the Area A borings. For
the borings in Area C, the analyses of the core material will be limited to the first five (5) biased borings that have
an in-hole gamma reading indicating the presence of MED-related residues. For Area B, the analyses will be
performed for both borings. The following analyses will also be done on the core material from all of the borings
completed in Area A.

1. All cores removed from biased sample locations and Area A will be prepared in the field for future TCLP
analysis, if necessary;

2. If a particular boring has an elevated gamma reading, then the prepared samples for the core from that
boring, up to a maximum of five borings for Area C, will be shipped to the lab for the following analyses:

a. TCLP on one-foot composite of material above the area containing the radiological material with
the composite including some of the radiological area.

b. TCLP on one-foot composite of material below the area containing the radiological material with
the composite including some of the radiological area.

¢. Radiological analysis of a six-inch sample of the radiological material, if possible, otherwise the
largest sample possible up to six inches. The radiological analyses will be the same as those
identified above for the correlation efforts.

d. TCLP on the 6-inch samples of the radiological material with an isotopic analysis (U, Th, Ra)
performed on the TCLP solution to assist in determining solubility of the radiological materials
under simulated landfill conditions.

3. If, using an OV A meter, there is an elevated reading when any of the Area A or Areas B and C bias boring
cores are scanned, then a composite from that area, for up to five areas in total for all of the bias borings,
will be shipped for analysis of semi-volatiles, PCBs, and volatiles to provide data needed for assessment of
worker protection during any remediation efforts.

4. For any core materials shipped offsite for analyses, additional analyses beyond radiological and TCLP may
be requested based on the completion of a thorough review of all data required by various waste disposal
facilities so that that data can be collected during this field effort. Any additional analyses will be
identified in the Sampling Plan for this effort.

The above data from the bias boring locations in Areas B and C and the borings in Area A will form the basis for
understanding the nature of the radiological materials present in the landfill.
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ATTACHMENT B



DRILL RIG OPERATIONAL CHECKLIST

Site Name:

Rig

Model: Manufacturer:
Serial Number: Rig OWner:

Inspection Performed

by:
(Driller’s Signature) (Date)
Checklist Reviewed and
Emergency Shutdown Observed
by: -
(Signature) (Date)

Place an X in each appropriate ()

1.0 GENERAL

1.1 Check all safety devices which are part of drill rig and which can be verified (see note).
Is (are all) device(s) intact and operating as designed?

Emergency Interrupt System

mmoawe -

Kill Switch 1 ' Yes () No() NA ()
Kill Switch 2 Yes () No() NA ()
Kill Switch 3 ' Yes () No() NA ()
Kill Switch 4 - Yes () No() NA ()
Kill Switch 5 ' Yes () No () NA ()
Other Yes () No() NA ()
G. Other : Yes () No () NA ()
H. Other ' Yes () No() NA()

Note: All safety devices (not otherwise listed in this checklist) should be identified for each drill rig at the
beginning of each project and subsequently checked at each inspection. Testing of all safety devices must be
observed by health and safety personnel. List only safety devices which can be checked without disassembly or
without rendering the device ineffective. This checklist does not cover United States Department of Transportation
requirements.



1.2 Is the proper type and capacity of fire extinguisher(s) present,

properly charged, and inspected? Yes () No() NA ()
1.3 Is rig properly grounded? Yes () No() NA()
1.4 Are rig and mast a safe distahce from electrical lines? Yes () No () NA )
1.5 Can mast be raised without encountering overhead obstructions? Yes () No() NA ()

1.6 Have spill prevention materials been placed under rig
(i.e., plastic sheeting)? : Yes () No() NA()
1.7 Is a spill kit present? v Yes () No() NA()

1.8 Is the safe operating zone/exclusion zone posted (minimum
radius at least equal to height of raised drill mast)? Yes () No() NA()

1.9 Do all modifications made to the drill rig permit it to operate
in a safe manner and allow the drill to operate within the

manufacturer’s specifications? Yes () No() NA ()
1.10 Are moving parts (excluding cathead and other moving parts

normally used during operations) propetly guarded? Yes () No() NA()
1.11 Are all exhaust pipes,.which would come in contact with

personnel during normal operation properly guarded? Yes () No() NA()
1.12 Are tank(s) and lines free of leakage? Yes () No() NA ()

1.13 Are all normal or manufacturer-recommended maintenance
activities or schedules performed at the required frequency? Yes () No() NA()

- 1.14 Are walking and standing surfaces, steps, rungs, etc., free of
excess grease, oil, or mud which could create a hazard? Yes () No() NA()

2.0 CONTROL MECHANISMS

Are all control mechanisms and gauges on the drill rig functional
and free of oil, grease, and ice (checked while running)? ~ Yes () No() NA()

3.0 HYDRAULICS AND PNEUMATICS

Note: The mast should be lowered during the completion of this section to allow inspection of portions of the lifting
mechanisms normally out of reach during operation.

3.1 Do all hydraulic reservoirs exhibit proper fluid levels? Yes () No() NA ()

3.2 Are hydraulic and/or pneumatic systems in good condition and
functioning correctly (checked while running)? Yes () No() NA ()



4.0 LIFTING MECHANISMS

Note: The mast should be lowered during the completion of this section to allow inspection of portions of the lifting
mechanisms normally out of reach during operation.

4.1 Have all wires, ropes, cables, and lines that are kinked, worn,
corroded, cracked, bent, crushed, frayed, stretched, birdcaged, or
otherwise damaged been replaced and the defective equipment

removed from the site? Yes () No() NA()
4.2 Have all wires, ropes, cables, and lines been wrapped around _

winch drums without excessive pinching or binding? .. Yes() No() NA()
4.3 Are all pulleys undamaged and functional? Yes () No() NA()

4.4 Are all clips, clamps, clevises, hooks, and other hardware used
to rig wires, ropes, cables, or lines undamaged and

attached properly? Yes () No (_) NA ()
4.5 Do all eyes formed in wires, ropes, cables, or lines attached to the

rig use a thimble to‘retain the shape of the eye? Yes () No() NA ()
4.6 Do all hooks having functioning safety gates/latches? Yes () No() NA()

5.0 NONCONFORMING ITEMS

5.1 When did the last opération checklist inspection take place
for this drill rig at this site?

Date:

5.2 Have any nonconforming items been carried over from the last
inspection? List any such items and dates or original nonconformance.

A.

Date:

Date:

Date:

Date:




Any nonconforming items must be documented in the following remarks section and reported to the field operations
manager for the project prior to operating the drill ring. Reference all remarks to the item numbers noted above.

Remarks:
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