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I. INTRODUCTION 

A Proposed Plan for the Tonawanda Site in Tonawanda, New York was prepared by the United 
States Department of Energy (DOE) in September 1993 under its authority to conduct the Formerly 
Utilized Sites Remedial Action Program (FUS~'\P). The 1993 Proposed Plan for the Tonawanda 
Site addressed remediation of radioactive contamination at the four (4) locations in the Town of 
Tonawanda that comprised the Tonawanda Site as defined at that time: the Linde (now Praxair) 
Site; the Ashland I Site; the Ashland 2 Site; and the Seaway Site. 

On October 13, 1997, the Energy and Water Development Appropriations Act, 1998 was signed 
into law as Public Law 105-62. Pursuant to this law, FUSRAP was transferred from the DOE to the 
United States Army Corps of Engineers (USACE). As a result of this transfer the responsibility for 
this project was transferred to US ACE. The Energy and Water Development Appropriations Act 
for Fiscal Y car 2000, Public Law 106-60, provides authority to USACE to conduct restoration work 
on FUSRAP Sites subject to the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 United States Code 9601 et seq., as amended. Therefore, USACE is 
conducting this project in accordance with CERCLA. 

This Sampling and Analysis Plan (SAP) has been developed in accordance with the USACE 
guidance document Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-
3, September 1994 (USACE 1994a). This SAP has been prepared for site characterization activities 
at the FUSRAP vicinity property known as Town of Tonawanda Landfill Site located in 
Tonawanda, New York. The SAP consists of the Field Sampling Plan (FSP), contained in this 
volume, the Quality Assurance Project Plan (QAPP), contained in Volume 2, and Volume 3, which 
consists of Field Standard Operating Procedures (SOPs). 

The scope of the FSP is to define, to the extent practical, methods and procedures for field sampling 
activities and management of investigation-derived waste (lOW) that are required as part of the 
proposed site characterization activities. Topics addressed within the scope of the FSP include field 
activities, field personnel responsibilities, sample management/documentation, sample packaging 
and shipping, lOW management, field quality control procedures and reporting, and corrective 
action procedures related to sample collection and field measurements. 

1.1 BACKGROUND 

The Landfill was designated as a FUSRAP vicinity property in 1992 based on field sampling and 
gamma survey results that indicate the presence of Manhattan Engineer District (MED)-like 
material at several locations in the now non-operational landfill (DOE 1992, ORJ'\JL 1992). The 
MED-like material detected in the Landfill is believed to have been generated at the former Linde 
Air Products (Linde) Site, Tonawanda, NY and ended up being placed in the Landfill as part of a 
by-product of wastewater treatment, waste handling, and possibly dredging activities (DOE 1994a, 
1994b ). Materials associated with MED activities for this project consist of radionuclides generated 
during uranium processing activities at the former Linde site between 1942 -1948. Contaminants of 
concern at the Landfill are primarily uranium-238 (U-238), thorium-230 (Th-230), and radium-226 
(Ra-226). Based on the historical use of the Landfill, radiological and/or chemical contaminants 
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unrelated to MED activities may also be present at the site, but may only be remediated by USACE 
if mixed with MED constituents. Previous investigations at the Landfill have indicated a minimum 
of three locations where MED-like material may be present at the site. (OR.J'IL 1992) 

The Tonawanda Landfill Site (Site) is located approximately 1.5 miles north of the Linde (Praxair) 
FUSRAP Site in the Town of Tonawanda, New York. It is comprised of two main parcels- the 
Town of Tonawanda Landfill (Landfill) and the Mudflats (Mudflats). The Landfill parcel is located 
at the northern end of East Park Drive and is bounded by the residential developments to the north 
and northwest. a railroad line to the east, and a right of way owned by the Niagara Mohawk Power 
Company (NMPC) to the south. The Mudflats portion of the property is located on the opposite 
side of the NMPC right of way that borders the Landfill. The Mudflats parcel is approximately 115 
acres and is bordered by the NMPC right-of-way to the north, a railroad line to the east, on the west 
by the former Town of Tonawanda incinerator, and to the south by the New York State Thruway 
property. A 48-inch diameter Erie County Water Authority (ECW A) water transmission line 
traverses through the NMPC easement. ECW A also has another easement for a second parallel 48-
inch line through the NMPC right-of-way, for future use. Both properties are owned by the Town 
of Tonawanda, NY and the area is essentially zoned as commercial/ industrial except for the 
bordering residential areas referenced above. 

1.1.1 Previous Investigative Studies 

Radioactive material surveys for the presence ofMED-related materials at the Landfill and 
Mudflats were conducted by the DOE in 1990 as part of the Linde FUSRAP Site investigation. The 
intent of the survey was to assess whether any MED-related materials had been transported and 
disposed of off-site in the general area surrounding the Linde facility. The preliminary survey was 
completed using a mobile gamma scanning van. An anomaly in the survey detected in the Mudflats 
during the mobile scanning activities was verified using handheld gamma screening devices. 
Subsequent soil samples collected from the area around the anomaly indicated elevated levels ofU-
238 and Ra-226 - two isotopes consistent with material expected to be in ore processing byproducts 
generated at the Linde Site (ORNL 1990). 

A limited radiological survey was conducted by DOE in September, 1991 (ORNL 1992). The 
survey focused on the Landfill and Mudflats and consisted of gamma walkover scans, measurement 
of radiation levels, and the collection and analysis of systematic and biased soil samples. The 
results of the survey detected soils in the Landfill and Mudflats exceeding the radionuclide 
guideline standards established by the DOE (Ra-226, Th-230, Th-232- 5 pCi/g Top 15 em of soil; 
15 pCi/g any 15 em layer below 15 em; Total U- 60 pCi/g; U-238- approximately 30 pCi/g 
(derived from Total U guideline)- ORNL 1992). For the purposes of the site investigation, the 
radionuclide guideline standards established by DOE are being utilized as the DCGLs for the site. 
Note, however, that the cleanup levels for this site have not yet been established. They will be 
proposed in the Rl!FS Report. Laboratory results received indicated some soil samples exhibited 
characteristics similar to the MED product formerly produced at the Linde facility and others were 
consistent with the by products of the refinery process conducted at the same Linde facility. The 
Landfill and Mudflats were subsequently designated as a Vicinity Property of the Linde FUSRAP 
Site (DOE 1992). 
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DOE conducted additional soil sampling activities at the Landtill and Mudflats in 1994 to determine 
the vertical extent oftre radiological contamination at the site. Analytical results obtained for 
subsurface soil, sediment, surtace water, and groundwater samples indicated the radiological 
contamination was essentially limited to the upper 1.5 feet of soil. However, contamination was 
detected in one sample collected 11.5 feet below existing grade (BNI 1995). 

USACE completed a Radiological Human Health Assessment for the Landfill and Mudflats site in 
February, 1999. After reviewing several closure scenarios and the radiation doses and health risks 
associated with each alternative, USACE concluded that if the Landfill was closed with 
radiologically impacted soil left in place and if the Landfill is properly maintained after closure, risk 
of exposure to the public would be well within the acceptable CERCLA risk range. The assessment 
also concluded that if the Mudflats area is developed for industrial use it could pose a public health 
risk. Closure scenarios for the Landfill addressed during the assessment included capping the 
contaminated soil in place and excavation and removal of the impacted soil. Closure alternatives 
evaluated tor the Mudtlats area included no action, covering the impacted area with clean soil, and 
excavation and removal of impacted soil (US ACE 1999b ). 

Prior to identification of any potential MED-related material at the site, the NYSDOH identified an 
area of Am-241 contamination in the landfill portion of the site. The NYSDOH requested that DOE 
perform a survey to confirm this. 1bis investigation, conducted by the DOE in 1984 confirmed the 
presence of a non MED-related radionuclide, Am-241, contaminated material in two locations in the 
Landfill portion of the site (DOE 1984). The source of the Am-241 was a nearby former 
radioactive components manufacturing facility that discharged Am-241 contaminated material to 
the sanitary sewer which ultimately ended up in the wastewater sludge generated by the municipal 
water treatment plant. Wastewater sludge was commonly brought to the incinerator for incineration 
and then interned at the Landfill. The Am- 241 material in the Landfill was attributed to the spread 
of contaminated ash generated by the incinerators (DOE 1984). Subsequent investigations by the 
Town of Tonawanda (TMA!Eberline 1988) and others confirmed the presence of Am-241 
contaminated material in the Landfill. A subsequent report also confirms the presence of a third 
area of Am-241 contaminated material (TMA!Eberline 1988). To date, there have been no removal 
or remedial actions associated with the Am- 241 contaminated material identified in the Landfill. 
However, the Town, NYSDEC, and NYSDOH have determined that the material will remain in the 
landfill, first covered with 3 feet of compacted fill followed by construction of the final cover 
system 

1.1.2 Data Quality Objectives 

Project Data Quality Objectives (DQOs) for field sampling activities were established based on 
available site investigation information and applicable ARARs pertaining to the Site. The intent of 
the DQOs is to ensure compliance with applicable Federal, State, and local regulations in 
addressing the handling and assessment of radiological contaminants present at the site, evaluate 
potential remedial activities associated with the removal or handling of radiological impacted 
material, and determine potential responsible party/parties for the implementation of the selected 
remedial actions. The Project Goals/DQOs for the Site are as follows: 
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l. V crify MED-rclated material is present at the site; 
2. Delineate the extent and concentration of the MED-related material, identify areas that would 

exceed removal criteria, and determine volume of MED-related material; 
3. Evaluate the impact ofMED-related material and related compounds (if present) to Site soil and 

groundwater; 
4. Assess long term risks posed by leaving MED-related material in place including an assessment 

of the mobility and migration capabilities of the material to surrounding receptors. 
5. Determine if chemical or non-MED wastes are commingled with the MED-related materials. 
6. If radiological contamination is present, determine if it is due to MED-related material, naturally 

occurring radioactive material (NORM), Am-241 contamination, or other sourcc(s). 
7. Evaluate characteristics of disturbed material (soil and groundwater) for waste disposal. 

A further elaboration on the DQO's are presented in the Data Needs Determination (DND) 
summary included as Table 1-1. 

The DND for the Site indicated the existing site characterization information presented in previous 
reports is sufficient to confirm the presence of MED-related material at the Site (ORNL 1992, BNI 
1995) thus satisfying DQO No. I. The reports conclude that MED-related material is suspected of 
being present in three areas (Areas A, B, and C -Refer to Figure 2-1) located in the Landfill and 
Mudflats portions of the Site. However, the information does not adequately define the areal and 
vertical extent of the MED-related contamination or its impact on the soil and groundwater at the 
Site. 

Activities presented below are intended to provide the additional characterization information 
required to attain the DQOs Nos. 2-4. The field activities summarized below (a gamma walkover 
survey and soil sampling) will focus on the evaluation of surficial and subsurface soils within the 
three known areas where MED-like gamma activity was detected in previous investigations. The 
intent of the sampling activities is to provide enough information to accurately identify the 
contaminants, evaluate the contaminants' chemical composition, and determine the leachability of 
contaminants from radiological impacted material. In addition, groundwater samples will be 
collected from existing wells and analyzed for isotopic U, Ra, and Th; and gross alpha, to determine 
ifMED material at the site has already impacted groundwater at the site and, if so, what is the 
potential for further MED-related contaminant's mobility. 

The DQOs listed above will be satisfied by the data to be collected as listed in Table 1-l, and as 
shown in the Table below: 
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DQO# 

1 

2 

3 

4 

5 

6 

7 

Data Quality Objective 

Verify MED-related material is 
present at the site. 

Delineate the extent and 
concentration of the MED-
related material, identify areas 
that would exceed removal 
criteria, and determine volume 
of MED-related material;. 
Evaluate the impact ofiv!ED-
related material and related 
compounds (if present) to Site 
soil and groundwater. 

Assess long term risks posed 
by leaving MED-related 
material in place including an 
assessment of the mobility and 
migration capabilities of the 
material to surrounding 
receptors. 

Determine if chemical or non-
MED wastes are commingled 
with the MED-related 
materials. 
If radiological contamination is 
present, determine if it is due 
to MED-related material, 
NOR.JV!, Am-241 
contamination, or other 
sourcc(s). 
Evaluate characteristics of 
disturbed material (soil and 
groundwater) for waste 
disposal. 

Data to be Collected to Satisfy this 
Objective 

Gamma Surface Scan 
Soil Samples- Radiological Analyses 
Sediment Samples -Radiological Analyses 
Surface Water Samples- Radiological 
Analyses 
Gamma Surface Scan 
Gamma Scans of Subsurface Cores 
Soil Samples - Radiological Analyses 
Physical Survey 

Soil Samples -Radiological Analyses 
Soil Samples- Geotechnical Analyses 
Groundwater Samples - Radiological 
Analyses 
Sediment Samples -Radiological Analyses 
Surface Water Samples- Radiological 
Analyses 
Physical Survey 
Soil Samples- Radiological Analyses 
Soil Samples- Geotechnical Analyses and 
isotopic chemical form 
Groundwater Samples - Radiological 
Analyses 
Sediment Samples- Radiological Analyses 
Surface Water Samples- Radiological 
Analyses 
Soil Samples- Chemical Analyses 

Soil Samples -Radiological Analyses 
Soil Samples -Chemical Analyses 
Visual Observation 
Soil Samples -Geotechnical Analyses 

Waste Characteristics Sampling 
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For the purposes of demonstrating DQO #I, the following applies: 

• Since the designation letter for the site (DOE, 1992) stated that material encountered 
exhibited the characteristics of processed MED-material (i.e. excluding ore), any material 
encountered for which the U-238 and U-235 decay chains are in secular equilibrium will be 
assumed to be NORL\1, rather than MED-related. 

• Also, a visual check will be performed. If the material encountered is not granular, (for 
example, if it is a silty material), then the possibility that the material is flyash or other 
processed material will be investigated. 

• Without performing a correlation study to determine "fingerprints"- radiological and/or 
chemical, of MED-related material and other materials in the landfill, e.g. industrial waste, 
flyash, etc., it would be difficult to quantitatively determine if material was MED-related or 
NORM. Rather, material will be examined for general consistency with MED-related 
material. 

• Potential fingerprints include presence/absence of vanadium, isotopic ratios, etc. 
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2. FIELD ACTIVITIES 

2.1 OVERVIEW 

The characterization activities addressed in this document are focused on the FUSRAP Town of 
Tonawanda Landfill FUSRAP Vicinity Property. The Town of Tonawanda Landfill (Site) is 
broken up into two primary parcels - the former municipal solid waste landfill (Landfill) and the 
Mudl1ats area (Mudl1ats) located south of the Landfill on the opposite side of the Niagara 
Mohawk Power Company (NMPC) easement. The goal of the characterization effort is to satisfY 
the project goals and DQOs established in Section l. Previous investigations have demonstrated 
that the material is located primarily within the upper 4 to 8 feet of soil at both the Landfill and 
Mudl1ats parcels. Contamination has been found in isolated areas to 12 feet. 

The field characterization effort will consist of the following primary tasks- a gamma walkover 
survey, the collection of surface samples, and the collection of subsurface soil samples using a 
Geoprobe®, and the collection of groundwater samples from existing wells within the confines 
of the Site. 

The gamma walkover survey will be conducted in advance of the proposed sampling activities in 
an effort to confirm previously identified areas of interest (due to activity measurements equal to 
or greater than background plus two standard deviations (2cr) to two times (2x) background). 
evaluate the potential for more MED related material at the Site, and more clearly define the 
limits of the Geoprobe® sampling activities. If additional areas are found to exhibit possible 
radioactive contamination during the walkover screening activities, the subsequent sampling 
effort will be modified to include additional sampling at those locations. This method of 
determining sampling locations in real time will facilitate determination of the distribution of 
contaminated material. 

The Geoprobe® sampling will consist of the advancement of up to 275 boreholes to between 4 
feet and whatever depth is necessary to effectively determine the extent of contamination. The 
final depth is not expected to exceed 12 feet. Two to four samples will be collected from each 
borehole, including surficial soil samples which will be collected from the upper 0.5 feet. 
Including QA/QC and duplicate samples, up to 800 surficial and subsurface soil samples will be 
submitted for laboratory analysis. The results of the laboratory analyses will be used to reassess 
the volume ofMED-related residues in the mudl1ats and landfill and determine the radiological 
and chemical characteristics of the material. Real-time radiological scanning will be performed 
on all soil samples during the Geoprobing activities and when possible, down-hole gamma 
logging will be completed at each boring location. If radiological contamination is found within 
the first two 4-foot sampling intervals, additional samples will be collected to a depth necessary 
to effectively determine extent ofMED related contamination. Table l-1 and Section 2.5 
present further details on the subsurface investigation plan. 

Soil samples will be sent for laboratory analysis of isotopic Ra, Th, and U radionuclides. The 
analytes of concern are U-238, Ra-226, and Th-230. These isotopes have been analyzed for in 
the past by both DOE (DOE 1991, 1994) and the Town (Malcolm Pimie 1999) during various 
preliminary assessment activities at the Site. As identified in the plan, analysis will also be 
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conducted for Am-241 using gamma spectroscopy. Am-241 contamination, unrelated to MED, 
has been identified in the eastern portion of the landfill. In the event activity in excess of 
background plus 2cr to 2x background is detected in any soil sample, the sample will also be 
analyzed using gamma spectroscopy to determine which radionuclides are present. In addition, a 
certain number of soil samples will be analyzed for full TCUT AL parameters for material 
characterization and disposal purposes. A small percentage of soil samples will also be 
submitted for geotechnical analyses (such as grain size analysis, moisture content, and Atterburg 
limits) and a laboratory analysis will be performed to determine the chemical form of 
radiological material present in the sample for use in preparation of the final fate and transport 
model. 

Thirteen groundwater samples will be collected to determine if radionuclide contamination has 
impacted groundwater at the Site. Previous data received from the Town of Tonawanda (Town) 
indicate radionuclide concentrations greater than NYSDEC "GA" Groundwater standards for 
gross alpha (EPA Method 900.1) and typical background levels (Malcolm Pimie, 2000). Split 
samples will be collected in coordination with the Town's semi-annual groundwater sampling 
round at the Landfill and submitted to a laboratory for gross alpha analysis (EPA Method 900.1 ), 
isotopic radionuclide analysis for isotopic Ra, Th, and U, and total uranium. Refer to Table 1-1 

and Section 2.6 for further details on the groundwater sampling program. 

2.2 GAI."'MA WALKOVER SURVEY 

In advance of the proposed soil sampling activities, a g;unrna walkover survey (GWS) will be 
performed to more accurately identifY the areal extent of potential MED- related contamination at 
the Landfill and Mudflats parcels. The following summarizes GWS activities for the Site. The 
summary includes a description of the pre-survey preparatory activities, the GWS 
instrumentation and the limitations of those instruments, and the survey methods. The objective 
of this plan is to provide instructions for identifYing elevated concentrations of gamma emitting 
radionuclides in surface soils. The survey is designed to focus on areas most likely to contain 
radiological contamination but also to provide a reasonable amount of coverage away from the 
areas of suspected MED-contarnination. 

The general approach will be to perform a walking survey of gamma radiation levels using 
gamma radiation detectors linked to global positioning system (GPS) instruments. The radiation 
instruments will indicate relative levels of radionuclide concentrations while the GPS 
instruments will provide coordinate (and time) information for each radiation measurement. The 
product will be a data set that may be mapped to display relative levels of gamma radiation 
measurements across the site. Results from the GWS will be used to direct future soil sampling 
activities and to document the existence or absence of surface soil radiological contamination. 

2.2.1 Area of Survey 

The gamma walkover survey will be conducted over the western portion of the Landfill and the 
western portion of the Mudflats parcel and focus primarily on three target areas (Areas A, B, and 
C -Refer to Figure 2-1) identified in the surface gamma scan performed by DOE in 1991 (DOE 
1991) as having anomalies consistent with MED-like material. Two of the target areas (Area A 
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and B) are located within the limits of the former Landfill along the northwest border of the 
parceL The approximate area of the Landfill to be included in the gamma walkover is the parcel 
bounded by the NMPC power easement to the south, the residential area abutting the Landfill to 
the northwest, and the western limits of the proposed area of the Landfill to be capped by the 
Town to the east. The selection of the eastern boundary of the gamma survey was based on 
available data indicating residual radionuclide contamination in the area east of this boundary is 
attributable to Am-241 deposited in the landfill by sources unrelated to MED activities (DOE 
1984, TMA/Eberline 1988). 

The other target area (Area C) is located at the western end of the Mudflats near the former 
incinerator location. This portion of the Mudtlats and a larger area surrounding Area C will be 
subjected to the GWS in an effort to confirm previous gamma walkover results at the Site. The 
portion of the Mudflats area to be surveyed was selected due to the previous detection of 
anomalies (Area C) similar to those produced by MED material in previous investigations, the 
limited amount of radiological data available on the parcel, and the change in site conditions that 
have occurred over the area (soil excavations, soil/debris staging, etc.). A portion of the NMPC 
easement will also be included as part of the gamma survey. Figure 2-1 shows the approximate 
limits of the GWS in both the Landfill and Mudflats. 

To date, historical information on the Town of Tonawanda Landfill Vicinity Property does not 
indicate a need to evaluate other portions of the Landfill. The three target areas referenced above 
are the only locations exhibiting MED-like contamination characteristics in previous studies. 
Previous investigations performed by others (Wehran, 1994) at the eastern end of the Landfill 
indicate three additional areas contaminated with Am-241. The Am-241 contamination is 
believed to have been caused by manufacturing wastes unrelated to MED operations that were 
deposited in the Landfill and thus will not be included in GWS activities. Figure 2-1 also shows 
the approximate location of the Am-241 contaminated material. In the event future information 
indicates a need to expand the survey area, USACE will be notified immediately. 

The areal limits and boundaries of the gamma walkover will be tied into the existing horizontal 
and vertical control established by the Town using conventional surveying applications as part of 
the gamma walkover survey activities. 

2.3 PRE-SURVEY ACTIVITIES 

Pre-survey activities include the preparation of the base map, field maps, location of 
monuments/control points, and the clearing of dense undergrowth. The maps/reference points 
will help surveyors plan and execute the surveys and assist data/project managers in 
illustrating/documenting the GWS results. The clearing activities, where required, will help 
surveyors maintain a consistent survey technique and should help expedite survey activities. 

2.3.1 Clearing Requirements 

Site clearing will be conducted to provide gamma walkover survey access to densely vegetated 
areas and to assure that the survey technique is reasonably consistent in all areas regardless of 
vegetation. Vegetative cover at the Site ranges from overgrown grass areas to moderately 
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wooded areas with low lying shrubs, vines, and smaller trees. The survey of the portion of 
NMPC easement will be conducted to the extent practical without clearing brush and trees. 

Clearing will include trimming lower tree limbs and removing foliage and trees less than 15 em 
(6 inches) diameter at breast height to ground level as necessary to complete survey paths. In 
most cases, clearing will include the displacement of bushes or other undergrowth when not 
easily avoided by the surveyor. Small deviations from the straight-line path are acceptable to 
avoid extensive clearing, but the surveyor should make reasonable efforts to maintain a constant 
direction and speed. If extensive clearing is required, trees less than 4-6 inches in diameter, 
brush, and other vegetation in areas will be cut off flush with the ground level, except such trees 
and vegetation as may be indicated to be left standing as directed by USACE. Trees designated 
to be left standing within the cleared areas will be trimmed of dead branches 3.7 em (1.5 inches) 
or more in diameter and will be trimmed of all branches at a height to allow unrestricted access 
by personnel and survey equipment, or as directed by US ACE. Limbs and branches to be 
trimmed will be neatly cut close to the bole of the tree or main branches. Cuts more than 3.7 em 
(1.5 inches) in diameter will be painted with approved tree-wound paint. Soil disturbance will be 
minimized as much as practical. 

All tree limbs, vegetation, and other cleared materials will be shredded onsite with a wood 
chipper. The wood chips, and any cut wood too large in diameter to be chipped, will be placed in 
a selected area of the Site for decomposition. The selected decomposition area will have a low 
probability for chemical and/or radiological contamination, and selection will require 
concurrence from US ACE. Centrally located areas with road access will be considered first. 
Prior to placing any cleared materials in the decomposition area, a gamma radiation walkover 
survey of the area will be performed to ensure that there is no elevated surface gamma activity. 

2.4 INSTRUMENTATION 

2.4.1 GWS Instrumentation 

Walkover surveys will be performed with a 2-inch by 2-inch sodium iodide (Nal) detector 
(Ludlum 44-10 or equivalent) coupled with a ratemeter (Ludlum 2360 or equivalent). Each 
detector/ratemeter will have a current annual calibration, and calibration records will be kept 
onsite during the survey. 

Each detector/ratemeter will be evaluated against source-check acceptance criteria each day prior 
to, and following use. This QC evaluation will be conducted using a gamma emitting check 
source in a reproducible geometry. Instrument response will be verified as± 20% of mean values 
established for the instrument. Mean values will be established prior to the start of work by 
obtaining I 0 one-minute integrated counts in a reproducible geometry. Response checks will be 
performed in accordance with SAIC-EEMG Procedure HP-004 "Quality Control of Radiation 
Monitoring Equipment", and will be documented on HP-004 Attachment 7, "Count Rate Meter 
Source Test Log", or equivalent. These procedures are included in Volume 3 of the SAP- Field 
Operating Procedures. 
Detector/ratemeter background reading will be evaluated against background acceptance criteria 
each day prior to, and following use, at an established location. Instrument background 
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acceptance criteria will be established prior to the start of work by obtaining 10 one-minute 
integrated background counts at a designated location on soil in the vicinity of the field office. 
Background acceptance criteria will be calculated for each instrument as ± three standard 
deviations from the mean value. 

Initially, during instrument setup, the mean background values of each instrument will be 
compared. The instrument with the highest (mean) background count rate will be compared to 
the instrument with the lowest (mean) background count rate. Only instruments with a (mean) 
background count rate within I 0% of all other instrument (mean) background count rates (at the 
same location) will be used in GWS surveys. 

The detcctor/ratemctcr will be linked via cable to a Trimble 4000 Series Geographical 
Information System (GIS) Surveyor System (or equivalent) and a TDC l data collector (or 
equivalent) in a portable configuration. The GIS equipment will provide time and coordinate 
information that will be electronically recorded with detector readings by the data logger. Data 
files will be downloaded from the data logger to computer for backup and distribution at least 
once per day. 

2.4.2 Scan MDCs 

The minimum detectable concentration (MDC) is the a priori net activity level above the critical 
level that an instrument can be expected to detect 95% of the time. The scan MDC is determined 
from the minimum detectable count rate (MDCR) by applying conversion factors that account 
for detector and surface characteristics and surveyor efficiency. The MDCR accounts for the 
background level, perfom1ance criteria, and observation interval. Typical scan MDCs are 
presented in the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) 
(NUREG-1575), and are consistent with the values listed in NUREG-1507. MDCs are presented 
in the table below based on the following assumptions from NUREG-1507 and Chapter 6 of 
MARSSIM: 

• The background level for the 2-inch by 2-inch Nal (e.g., a Ludlum 44-1 0) detector was 
assumed to be l 0,000 counts per minute ( cpm); 

• A one second observation interval was based on a scan rate of 0.5 m/sec and a hot spot 
diameter of 56 em; and 

• The level of performance (using 95% Type l, and 60% Type 2 errors) was selected to 
yield d' of 1.38. 
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Nal Scintillation Detector Scan MDCs for Potential Radiological Contaminants at the Town 
of Tonawanda Landfill Site 

Radionuclide/Radioactive Material 

Th-230 
Ra-226 (In equilibrium with progeny) 
Th-232 b decay series 
(In equilibrium with progeny in decay series) 
Natural Uranium' 

2" x 2" N al Detector ' 
Scan MDC (pCVg) 

2,120 
2.8 
1.8 

60 
a Refer to NUREG-1507 text for complete explanation of factors used to calculate scan MDCs. This table has 

been reduced to only include information relevant to the Site walkover survey. Sec also MARSSL'v1 Table 6. 7 
b Note that the scan of MDCs for Th-232 were determined by dividing scan MDC for entire Th-232 series by l 0 

to account for individual progeny (e.g., Th-232, Ra-228, Ac-228, etc.). 
c Scan MDC for uranium includes sum ofU-238, U-235, and U-234. Pace for survey will be modified so that 
the scan MDC for U is 60 Ci/ . 

Standard MDC default assumptions used in NUREG guidance are acceptable for use at the Site. 
The MDCR represents the lowest detection capability of the instrumentation. Using the default 
assumptions, the walkover survey MDCR at the Site is approximately 2,000 CPM above 
background (Equation 6-9 in MARSSIM). Surface specific MDCRs will be calculated following 
reference area surveys. In the absence of site-specific soil cleanup goals, surface specific 
MDCRs will be used as the basis for bounding elevated areas and scrutinizing walkover data. 

Scan MDCRs reflected above are less than the DCGLs for Ra-226 and Th-232. Accounting for 
the Area Factor, the scan MDCR is less than the DCGL for total uranium. The scan MDCR for 
Th-230, however, exceeds the DCGL. This is due to the nature ofTh-230 (alpha emitter). 

As previously stated, the GWS is designed to locate elevated concentrations of gamma
emanating radionuclide in surface soil. If there is a foot or more of soil covering the residual 
radioactivity, the MDC is infinity (cannot be detected). 

2.4.3 Method of Survey 

2.4.3.1 Reference Area Background Determination 

Prior to the start of the GWS activities, surface specific background measurements will be made 
by averaging 10 one-minute integrated counts, distributed within a I 0-m by 10-m grid of each 
surface type likely to be encountered on the site. Surface types will include soil, asphalt, and 
concrete. MARSSIM Class 1 level surveys will also be conducted in three background survey 
units. 

Background grid locations are presented in Figure 2-1. Because the Site is relatively large, soil in 
different areas of the site may have varying background activity due to the geology of the soil. In 
order to maximize the value of the walkover data, alternate reference areas may be established, 
with approval from USACE. 
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2.4.3.2 Procedures 

Prior to the beginning of a survey, the surveyor will scope the targeted survey area (grid) and 
identifY potential physical obstacles and overhead obstructions. Obstacles and obstructions will 
be noted on the field map and the survey will be designed to optimize the collection of GPS data. 
For example, the surveyor should avoid stopping a survey line in a heavily wooded area where 
satellite signals may be blocked. In general, each survey line should start and stop on a known 
location. These locations could be "known" because the system is collecting GPS data or 
because the surveyor can identifY (and thus record) the position relative to a control point or 
monument. 

The survey will be performed at a rate not to exceed 0.5 meters/sec. The Nal detector will be 
maintained approximately 10 em above the surface being surveyed. When elevated activity is 
identified, surveyors will bound the area using markers (e.g., pin flags) for a visual reference. In 
areas with ample satellite coverage (i.e., little overhead interference), position data will be 
collected using a GPS unit. During the walkover, the position of the GPS unit and the time of 
each measurement will be integrated with the survey meter cpm output in the data logger. When 
there is limited satellite coverage, the cpm data will still be collected by the data logger while the 
surveyor makes a reasonable effort to walk in a straight line at a constant rate. Each grid will 
have its own data file with a unique file name. The surveyor will collect within each data file at 
least one minute of GPS data at a monument. This monument (QC) data will assist data 
processors make error corrections and monitor the quality of GPS data. All data will be 
downloaded to a site computer at least daily. 

Each transect (survey) path will start and end in a GPS coverage area, or at a location that can 
easily be referenced to a control point or monument. Each data file for that grid will be annotated 
on the field map. With known coordinates at the beginning and end of the path, count rate data 
may be post-processed to eliminate gross position errors or otherwise present the data at 
relatively straight-lined paths. All gamma walkover data, including that data collected by 
conventional means, will be entered into a GIS application for data analysis, and for processing 
to generate site maps depicting gamma survey results. 

Within Areas A, Band C, there are 4 Class 1 areas (2,000 m2 each) (Refer to Section 2.5.1.1). 
The remainder of Areas A, Band Care designated as Class 2. For the Gamma Walkover 
Survey, the 4 class 1 areas will receive 100% coverage, the 3 class 2 areas will be surveyed on a 
10 m grid, and the 3 class 3 areas will be surveyed on a 100 m grid. 

GPS data will undergo differential correction from a Continuously Operating Reference Station. 
The data will be processed for illustration on the base map. On GPS survey walkover maps, any 
survey data point with a count rate greater than the surface-specific MDCR will be color-coded 
to indicate that the reading is greater than background. As count rate readings increase, colors 
will also change. As portions of the site are completed, trends will be evaluated and the coding 
adjusted, as appropriate. Any area not receiving 100% survey coverage that exhibits a consistent 
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trend greater than the MDCR will be considered for reclassification and resurveyed, as 
necessary. 

Following the processing ofGWS data, analysis will identify areas warranting collection of 
additional GWS data or samples to support the ongoing remedial investigation effort. 

2.4.4 Locating of Survey Points 

Locations exhibiting elevated gamma counts during walkover activities will be staked and 
marked accordingly for locating via GPS. Points with elevated radioactivity will be presented on 
a site plan for usc in determining specific soil sampling locations as referenced in Section 2.3. 

2.5 SURFACE AND SUBSURFACE SOILS 

2.5.1 Sampling Locations and Depth Intervals 

2.5.1.1 Radiological Sampling 

The MARSSIM provides detailed guidance for planning, implementing, and evaluating 
environmental and facility radiological surveys conducted to demonstrate compliance with a 
dose- or risk-based regulation. The MARSSIM guidance focuses on the demonstration of 
compliance during the final status survey following scoping, characterization, and any necessary 
remedial actions. 

While MARSSIM is not designed for subsurface explorations, its methodology can be used as a 
rationale for selecting sampling locations and quantities. In this study, methodology 
corresponding to MARSSIM Final Status Survey methodology will be used. The methodology 
will be consistent with a Final Status Survey so that the site, or portions of the site, may be 
closed without a removal action or further investigations, if that is the selected path forward. 

The historical site assessments performed by ORNL and others (Figure 2-2) are used to aid in the 
classification of areas, to determine impacted and non-impacted areas, and to provide reference 
concentrations for health and safety planning. 

There are three identified "impacted areas". On Figure 2-l these are identified as Areas A, B 
and C. Approximate dimensions are as follows: 

Area A (approximately 500' x 250' = 125,000 ft2 = 11,600 m'); 
Area B (approximately 630' x 250' = 157,500 ft2 = 14,600 m2

); and 
Area C (approximately 280' x 250' = 70,000 ft2 = 6,500 m'). 

Figure 2-2 shows the locations of historic samples at the site. 

The larger areas (remainder of the yellow shaded areas) have the following characteristics: 

Landfill (Triangle- 1625' x 875'; Area='!, (1625)(875) = 711,000 ft2) 
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Area excluding Areas A and B = 711,000- 125,000- 157,500 = 429,000 ft2 

= 40,000 m2 

Mudflats (1175' x 2075'; Area= (1175)(2075) = 2,438,125 ft2
) 

Area excluding Area C = 2,438,125-70,000 = 2,368,125 ft2 

= 220,000 m2 

The following assumptions are made to enable the determination of the number of samples per 
area. 

The null hypothesis is that there is MED related material present in a given survey unit. A 
rejection of the null hypothesis would therefore conclude that MED related material is not 
present. 

Utilizing an a and ~of 0.05, and assuming a relative shift (t./cr) of 1.5, MARSSIM Table 5.5 
(sign test) gives the number of samples per survey unit as 18. The t./cr of 1.5 is selected as a 
fairly, but not overly, conservative value. The shift, 1\, is equal to the Derived Concentration 
Guideline Level (DCGL)- Lower Bound of the Gray Region (LBGR). This is typically y, 
DCGL to start (it can be narrowed or expanded depending on the resulting value of the relative 
shift). A relative shift of 1.5 indicates a cr of l/3 the DCGL (e.g. 5 pCi/g for Ra-226). 

An assessment of the data from the ORNL report shows that for the systematic samples, this is a 
conservative assumption (e.g., the standard deviation for the systematic samples is less than l/3 
DCGL). However, if all samples (systematic and biased) are considered, then the standard 
deviation is much greater than l/3 DCGL. Therefore, it is difficult to predict the standard 
deviation which will be encountered. 

There are 3 identified "impacted areas"- Area A (approximately 500' x 250' = 125,000 ft2 = 
11,600 m2

); Area B (approximately 630' x 250' = 157,500 frl = 14,600 m'); and Area C 
(approximately 280' x 250' = 70,000 ft2 = 6,500 m'). 

Within Areas A, B and C, there are four Class l areas (2,000 m2 each). The remainder of Areas 
A, B and C are designated as Class 2. 

For the Gamma Walkover Survey, the four class I areas will receive 100% coverage, the three 
class 2 areas will be surveyed on a I 0 m grid, and the three class 3 areas will be surveyed on a 
100m grid. 

For the subsurface investigation, we assume the following (this will be verified by the GWS 
results, and modified if required): 

Area A- l Class l unit, l Class 2 unit 
Area B- 2 Class I units, I Class 2 unit 
Area C - I Class I unit, I Class 2 unit 
Landfill- l Class 3 unit 
Mudflats- 2 Class 3 units (since there have been fewer investigations in the mudflats). 
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Background Areas- 3 (to account for different types of soil/conditions, e.g., landfill cap, 
mudflats, etc.- subsurface investigations will be performed in background areas also). 

Figure 2-3 shows the locations of these units within each of the areas. Class 1 units arc selected 
to encompass any hot spots previously encountered 1• Class 2 units arc established in the 
immediate vicinity of the Class 1 areas, but outside of any areas of known contamination. Class 
3 areas encompass the remainder of the study area. 

This gives a total of 13 survey units. Due to the level of prior investigations, no systematic 
samples will be collected from the Class 1 areas. Eighteen samples will be collected from each 
of the Class 2 and Class 3 units. 

In addition, there will be biased samples collected as follows: 

• Fitteen biased samples will be collected from the area of the perimeter of each of the 
former sampling grids (landfill and mudt1ats). The locations of these samples will be 
based on the results of the gamma walkover survey. 

• Four at each anomaly. Upon the detection of an anomaly, sampling will be conducted 
at four points at or around the anomaly location; one sampling location at the 
anomaly location, and three additional sample locations in a triangular pattern around 
the anomaly (referred to as satellite sampling points). At each of the target 
anomalies, a surface scan (ground surface) for gamma activity will also be conducted 
by the Radiation Project Manager. The scan will cover the area encompassed by a 20 
foot radius around the anomaly. This will be used to select the three locations for soil 
sampling in the immediate vicinity of the target anomalies (satellite sampling 
locations). If the gamma screening identifies any areas of elevated activity, at least 
one of the three soil sampling locations will be from the area of elevated activity. If 
the results of the surface scan are negative, the satellite locations will be spaced 
equidistant from each other and twenty feet from the target anomaly. 

A determination will be made prior to commencement of field sampling activities as 
to whether biased sampling will be required for any other locations given changes to 
site conditions. Additional biased sampling will be conducted after receiving the 
approval ofUSACE. 

It will be assumed that six anomalies are encountered in each Class I unit, plus one 
anomaly in the Class 2 portion of Area A (refer to Footnote 1). 

1 As can be seen on Figure 2-3, one location identified as "USDOE waste detected" is not 
encompassed by a Class 1 area. This location was designated B!O in the ORNL, 1992 Report. 
Concentrations were as follows: U-238: 7.2 ± 1 pCi/g; Ra-226: 2.6 ± 0.04 pCi/g; Th-232: 2.6 ± 
0.02 pCi/g; Th-230: <15 pCi/g. These concentrations are below the applicable DCGLs. This 

location, will however, be targeted for biased sampling. 
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The retrieved soil core will be scanned with a shielded pancake GM probe. Criteria shall be 
Background+ 20 to 2x Background. The 6" long continuous region exhibiting the highest count 
rate will be selected as the sample. In a situation where the same elevated reading was 
encountered at two distinct intervals of a given core. the sample will be collected from the 
deepest interval. The depth !rom which it was collected will be recorded. If there is no variation 
in count rate across the soil core, the sample shall be collected !rom the bottom 6 inches of the 
soil core. Depth intervals for the subsurface investigation are selected as illustrated in Figure 2-4 

The total quantity of sample points is provided in the following table: 

SAMPLE QUANTITY ASSUMPTIONS 
Area Designation GWS Systematic Systematic Biased Biased Total 

Coverage (Random) Locations Locations Locations 
Locations Depth Depth 

Intervals* Intervals** 
Landfill Operable Unit 
Area A Class I 100% N/A N/A 24*** 3 72 

Class 2 10m 18 2 4 3 48 
Area B Class I a 100% N/A N/A 24 4>~'*** 96 

Class I b 100% N/A N/A 24 3 72 
Class 2 lOrn 18 2 N/A N/A 36 

landfill Class 3 \00 m \8 2 \5 3 8\ 
Background Landfill 10m 18 2 NIA N/A 36 
Total Landfill Operable Unit 441 
Mudflats Operable Unit 
Area C Class I 100% N/A N/A 24 3 72 

Class 2 10m 18 2 N/A N/A 36 
Mudflats Class 3 a 100m 18 2 N/A N/A 36 

Class 3 b lOOm \8 2 15 3 81 
Background Mudflats lOrn 18 2 N/A N/A 36 
Background NMPC 10m N/A***** N/A N/A N/A 0 
Total Mudflats Operable Unit 261 
Total I I 144 12 I 130 I 3-4 702 

* Depth Intervals- Top 6" plus one 6" interval to be determined by core scan or default to 3.5'- 4' bgs. 
** Depth Intervals- Top 6" plus two 6'' intervals to be determined by core scan. 
*** 4 per anomaly- 6 anomalies assumed per Class I unit, no anomalies in Class 2 or Class 3 units. (I 
anomaly assumed in Area A, Class 2 -Refer to Footnote I) 
**** 4 depth intervals assumed. This is area where contamination was encountered to 11.5' previously. 
***** Utility Interferences- No subsurface work 
QAIQC samples are not included in the above quantities 

Therefore, a total of274 sample locations are planned for. An estimated total of702 radiological 
samples (2 to 4 depth intervals per location) will be collected. With QA/QC samples, the total 
number of samples will be approximately 800 (refer to Table 1-1). A reduction in the number of 
anomalies encountered may reduce this quantity. 
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2.5.1.2 Chemical and Geotechnical Sampling 

Chemical Sampling 

The primary objective of the chemical sampling is to determine if chemical or non-MED wastes 
arc commingled with the MED-related materials (DQO # 5). 

For the purposes of determining the number of chemical samples (full TAL/TCL), it is assumed 
that Yz of the biased samples will scan as potentially radiologically contaminated. (Lab results to 
determine if the contamination is above criteria or is MED-related will not be available at the 
time of sample collection). One-third (1/3) of these samples will be sampled for chemical 
analytes. The estimated quantity of chemical samples is therefore (414 * ~ * 1/3 = 69 (70)). 
This does not include QA samples. Including QA, the total number of chemical samples is 
approximately 80. 

Phvsical Parameters 

For physical parameter testing (grain size, Atterburg limits, moisture content), a total often 
samples (5 in mudflats, 5 in landfill) will be collected. 

2.5.2 Procedures 

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

FTP-400 
FTP-405 

FTP-525 
FTP-550 
FTP-625 
FTP-650 

FTP-655 
FTP-691 
FTP-750 
FTP-752 

FTP-1200 
FTP-1215 
FTP-1220 

Equipment Decontamination- Rev. 0, 8/30/1996 
Cleaning and Decontaminating Sample Containers and Sampling Equipment -
Rev. I, 8/15/2000 
Soil Sampling Using an Auger- Rev. I, 8/1112000 
Soil Sampling Using a Spade or a Scoop- Rev. I, 8/1112000 
Chain-of-Custody- Rev. 0, 8/30/1996 
Labeling, Packaging and Shipping of Environmental Field Samples - Rev. I, 
2/ll/2000 
Chemical Analysis- Rev. 0, 6/30/1993 
Composite Procedures- Rev. 0, 6/30/1993 
Field Measurement Procedures: Organic Vapor Detection- Rev. 4, 5/05/1995 
Field Measurement Procedures: Combustible Gas Detection- Rev. 3, 9/15/2000 

Field Quality Control- Rev. 0, 6/30/1993 
Use of Field Logbooks- Rev. 0, 4/09/1999 
Documenting and Controlling Field Changes to Approved Work Plans- Rev. 
l, 7/07/1999 
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NIA Detailed Operating Procedure- Borehole Geophysical Survey (Modified for 
downhole gamma logging) 

Quality control (QC) activities and procedures to be implemented during the characterization 
efforts are addressed in the QAPP. The above procedures are included in Volume 3 of the SAP. 

2.5.2.1 Direct-Push Sampling Method 

Drilling Method 

The direct-push drilling method will be used for sample collection and will be implemented as a 
dry drilling method. The standard equipment used for sample collection will be Geoprobe® 
probe-drive sampler. The method consists of driving the probe-drive sampler to the desired 
sample depth, removing the piston tip at the end of the sample tube, and driving an additional 
interval to collect the sample. The sample is collected in a plastic tube that is inserted into the 
sampler. Once the sampler is retracted the tube is removed and can be split with a knife to 
access the material. The drive mechanism is a reciprocating hammer. The rapid strike of the 
hammer to the end of the sample rod plus the weight of the vehicle drive the sampler to the 
desired sample depth. 

Soil drilling using a Geoprobe® will be accomplished using a truck-mounted rig or other suitable 
rig of sufficient size and power to advance the sample tooling to the required sample depth. The 
total depth of each boring will be dictated by the results of the field scanning for 
gamma activity. 

Equipment Condition and Cleaning 

All Geoprobe® and support equipment used for soil sampling will be in operable condition and 
free of leaks in the hydraulic, lubrication, fuel, and other fluid systems where fluid leakage 
would or could be detrimental to the sampling effort. All switches (including safety switches), 
gauges, and other electrical, mechanical, pneumatic, and hydraulic systems will be in safe and 
operable condition before arrival and during operation. 

All Geoprobe® equipment will be cleaned with steam or pressurized hot water before arriving at 
the Town of Tonawanda Site. Sampling devices and equipment used or soiled during the 
sampling activities at each soil boring location will be decontaminated upon completion of 
sampling and at a location in accordance with Section 2.5.2.6 of this FSP. All Geoprobe® 
equipment will be scanned for radioactive material prior to leaving the Site at the end of the 
project, and if necessary, the equipment may be cleaned with steam or pressurized hot water 
before leaving the Site. 

2.5.2.2 Boring Logs 

Each soil boring log will fully describe the subsurface environment and the procedures used to 
gain that description. All soil borings will be recorded in the field by a site geologist or qualified 
engineer on Engineer (ENG) Form 5056-R and 5056A-R (Figure 2-5). A scale of 1.0 inch on the 
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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 US ACE Project Manager as soon as drilling is completed 
and the log has been photocopied; the original soil boring log will be maintained with the project 
file. Original soil boring logs will be of sufficient legibility and contrast so as to provide 
comparable quality in reproduction and will be recorded directly in the field without transcribing 
from a field book or other document. 

All soil boring logs generated during drilling will routinely contain the following information: 

• Unique soil 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). 

• Field estimates of soil classification in accordance with the Annual 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 geologist. 

• Full description of each soil sample collected and visual numeric estimates of secondary soil 
constituents and quantitative definitions of description terms (i.e., trace, some, several, 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 model. 

• Any special problems encountered during drilling and their resolution. 

• Dates and times for the start and completion of the soil boring along with notation by depth 
for Geoprobe® crew shifts and individual days. 

• Each sequential boundary between various soil types and individual lithologies. 

• The depth of first-encountered free water along with the method of determination and any 
subsequent distinct water level(s) encountered thereafter. Before proceeding, the first 
encountered water will be allowed to partially stabilize (5 to 10 minutes) and will be 
recorded along with the time between measurements. 

• Interval by depth for each sample collected, including the length of sampled interval, length 
of sample recovery, and the sampler type and size (diameter and length). 

• Total depth of drilling and sampling. 

• 

• 

Results of in-hole gamma scanning activities . 

Results of field scanning for gamma activity for each sample at each location (prior to and 
immediately following sample collection). Notation will include interval sampled, 
corresponding screening results, and key to the specific instrument used to obtain readings. 
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A general note will be made on the log indicating the manufacturer, model, serial number, 
and calibration information for each instrument used. 

• Definition of any special abbreviations used at the first occurrence of their usage. 

2.5.2.3 Field Measurement Procedures and Criteria 

Soil field measurements to be performed during drilling will be limited to scanning for gamma 
activity. Radioactivity will be measured as counts per minute above background. 
The retrieved soil core will be scanned with a shielded pancake GM probe. Criteria shall be 
Background+ 20 to 2x Background. The 6" long continuous region exhibiting the highest count 
rate will be selected as the sample. In a situation where the same elevated reading was 
encountered at two distinct intervals of a given core, the sample will be collected from the 
deepest interval. The depth from which it was collected will be recorded. If there is no variation 
in count rate across the soil core, the sample shall be collected from the bottom 6 inches of the 
soil core. Refer to Figure 2-4 for a description of additional samples to be collected. 

Down-hole gamma logging will be performed using aNal 0.875" by 3" detector. A two inch 
diameter boring is required for this equipment. The general procedure outlined in "Detailed 
Operating Procedure- Borehole Geophysical Survey" will be followed (refer to Volume 3 of 
this SAP), with the equipment being switched to aNal 0.875" by 3" detector. 

Downhole gamma logging will be used qualitatively to determine the profile of radioactive 
materials in the subsurface. Primarily, downhole gamma will be used in conjunction with core 
scans to delineate any "peak" areas, and also to identify when the radiation levels return to 
background levels. 

A description of the calibration requirements and performance checks for the field instruments to 
be used for field measurements is presented in the Town of Tonawanda Landfill FUSRAP 
Vicinity Property QAPP. 

2.5.2.4 Sample Collection for Laboratory Analyses 

Subsurface samples designated for laboratory analyses will be collected using a Geoprobe® 
sampler. Upon retrieval of the sampling device, the length of recovered material will be 
recorded, the material will be scanned, a sample interval (six inches total) will be selected and 
recorded, and the selected interval will be sampled using a disposable plastic scoop (refer to 
Figure 2-4). IfVOC samples are to be collected, they will be taken directly from the core. Each 
soil sample will then be collected in a dedicated mixing bowl. It will be well mixed and 
distributed to the appropriate laboratory-grade container(s), labeled with a unique sample 
number, and placed in a rigid-body plastic cooler. Container number and type will depend on 
the analyses to be performed 

Immediately after preparing the samples and completing of container label information, each 
sample container will be placed into a sealable plastic bag and then placed into an ice-filled 
cooler (if required) to ensure preservation. 
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2.5.2.5 Field Quality Control Sampling Procedures 

Duplicate QC samples and QA split samples will be collected in association with the collection 
of subsurface soil samples. Duplicate and split subsurface soil samples will be derived from the 
thoroughly mixed sample as described in Section 2.5.2.4 of this FSP. 

2.5.2.6 Field Decontamination 

Decontamination of Geoprobe® equipment used for the collection of subsurface soil samples 
will be conducted within a decontamination pad to be constructed at the work site. The 
decontamination pad will be designed so that all decontamination liquids are contained from the 
surrounding environment and can be recovered for disposal as IDW. The procedure for 
decontamination of the Geoprobe® rig will be as follows: 

• Remove caked soil material from the exterior of tooling using a rod and/or brush. 

• Steam clean exterior of equipment with approved water, using a brush where steam cleaning 
is not sufficient to remove all soil material. 

• Rinse thoroughly with approved potable water. 

• Allow equipment to air dry as long as possible. 

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

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

• Wash with approved 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 I or equivalent water. 

• Allow equipment to air dry as long as possible. 

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

Following decontamination of drilling, downhole and nondedicated sampling equipment, each 
piece of equipment will be scanned by a radiation technician using hand-held instrumentation to 
confirm the level of alpha radiation contamination on the equipment. 
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2.5.2. 7 Constituents of Concern/ Analytical Protocols and PARCC 

The constituents of concern to be addressed during laboratory analysis of surficial and 
subsurface soil samples collected from soil borings are as follows: Th, U. Ra and Am-241. In 
the event that radiological screening indicates the presence of gamma activity, the analyses will 
be expanded to include a full gamma spectroscopy to determine what radionuclides arc present in 
the sample and are contributing to the gamma activity. 

A percentage (33%) of the soil samples with positive field screening for radioactive constituents 
will also be submitted for full total TCL/T AL parameter analysis. The samples for TCL/T AL 
analysis will be selected based on radiological screening results at the borings. If screening at 
the borehole (core or downhole) shows levels more than background+ 2cr to 2x background, 
chemical samples will be collected. In this way, only potentially collocated chemical 
contamination will be investigated. A correlation between scan response and contaminant 
concentrations will be established as early as possible. A total of approximately 70 samples will 
be collected for chemical analysis. 

Laboratory analysis will also be performed on a percentage of the samples exhibiting gamma 
activity in an effort to determine the chemical form of isotopes present for use in preparation of 
the final fate and transport model. Additionally, ten samples (five from the landfill and five from 
the mudflats) will be submitted for geotechnical analysis (refer to Table 1-l ). 

Also, a visual check will be performed- if material encountered is a black silty material, the 
possibility that the material is flyash or other processed material will be investigated. 

The precision, accuracy, representativeness, completeness and comparability (PARCC) criteria 
for soil sample analytical results are also discussed in the Town of Tonawanda Landfill Vicinity 
Property QAPP. 

2.5.2.8 Sample Containers, Preservation, and Holding Times 

Information regarding sample containers, preservation techniques, and holding times for surface 
and subsurface soil samples collected for chemical analysis during drilling is presented in the 
Town of Tonawanda Landfill Vicinity Property QAPP. All containers used for soil samples will 
be provided by contracted laboratory(ies). 

2.5.2.9 Sample Management 

Information regarding the management of surface and subsurface 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. 
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2.5.2.10 Sampling Location Closure 

After completion of sample collection and downhole gamma measurements on the hole. the hole 
will be backfilled with a mixture of granular bentonite and sand or grout. Excess samples. 
decontamination fluids and other wastes shall be managed as described in Section 5. 

2.6 GROUNDWATER SAMPLING 

2.6.1 Sampling Plan 

Groundwater sampling will be conducted to evaluate the impact residual MED-like material may 
have had on the groundwater at the site. At present, groundwater samples will be collected in 
conjunction with the Town's next available semi-annual compliance sampling event for the 
Landfill portion of the Site. 

2.6.1.1 Sampling Locations 

Existing Monitoring Wells 

Groundwater samples will be collected from existing monitoring wells located on the perimeter 
of the Landfill portion of the site. Split samples will be collected from Well Nos. BM-4, BM-16, 
BM-17, BM-18, BM-19, BM-13S, BM-130, BM-15, DW-1, DW-2 and DW-4R. In addition to 
the wells included in the Town's sampling event, Wells BM-8 and BM-12 will also be sampled 
as part of the one time sampling program. These wells will be sampled due to their 
downgradient location in the Mudflats section of the Site, given the assumed shallow 
groundwater flow direction of south/southwest (Malcolm Pimie, 2000). Wells BM-7, DW-2 and 
DW -4R are considered to be background wells (i.e., up gradient of suspected MED-material). 
Wells DW-1, DW-2 and DW-4R are deep wells. The remainder are shallow wells. A total of 
thirteen wells will be sampled. QNQC samples will be collected concurrently. Figure 2-3 
shows the approximate locations of the wells to be sampled. Refer to Table 1-1 for a discussion 
of sample quantities and DQOs. 

The Town's semi-annual sampling event also includes Well BM-14S. However, this well will 
not be sampled as part of the FUSRAP site investigation due to its location outside of the 
proposed GWS area and the number of wells in close proximity to BM-14S already scheduled to 
be included in this sampling event. 

Installation of Monitoring Wells 

No additional monitoring wells will be installed during site investigation activities. All 
groundwater will be collected !rom existing wells at the Site. 

2.6.1.2 Sample Interval 

One round of groundwater sampling will be conducted at the site. The samples will be collected 
in coordination with the Town's next scheduled semi annual sampling event so that split samples 
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can be obtained from the Town's consultant. The Town's next sampling event is anticipated for 
July, 2001. The collection of split samples under this site investigation will be contingent upon 
USACE approval of the project sampling plans far enough in advance of the Town's next 
scheduled round of sampling. In the event the project plans have not been finalized, provisions 
will be made to collect the samples during one of the Town's future semi annual sampling 
events. 

At present, only one round of groundwater sampling for gross alpha analysis (EPA Method 
900.1 ), total uranium and isotopic Ra, U, and Th is scheduled. Analysis will be performed on 
both total (unfiltered) and dissolved (0.45 mm filter) samples. Should laboratory results obtained 
for the samples in the first round indicate the need to expand the groundwater sampling activities 
(i.e., any exceedances of applicable criteria), USACE will be notified. No additional 
groundwater samples will be collected without prior approval from USACE. 

2.6.1.3 Sampling Method 

Groundwater samples will be collected from the thirteen wells listed in Section 2.6.1.1. Split 
samples will be collected from the Town's consultant. SAIC will not be in charge of developing 
the wells and recovering the sample media from each well except for wells BM-8 and Blvl-12. 

Wells BM-8 and Blvl-12 will be purged by SAIC prior to sample collection. Each well will be 
purged of a minimum of three (3) well volumes or until a "dry" condition (no standing water in 
well) is attained. The well will be allowed to sufficiently recharge with enough groundwater to 
fill the required amount of sample containers with the appropriate volumes. Each well will be 
sampled using dedicated sampling equipment (tubing and/or bailers) to avoid cross 
contamination between sample locations. Upon completion of the sampling activities, dedicated 
sampling equipment used to collect samples from BM-8 and Blvl-12 will be left in each 
respective well for reuse in the event of future sampling activities. Parameters such as pH, 
specific conductivity, temperature, dissolved oxygen, redox potential, and turbidity will be 
measured in the field during sampling activities. 

Purge water will be collected and containerized in DOT approved containers upon evacuation 
from the wells to be sampled. The containers will be staged at the site pending receipt of the 
groundwater sample analyses at which time disposal options will be assessed. 

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

FTP-370 

FTP-400 
FTP-405 

Groundwater Sampling Procedures: Water Level Measurements- Rev. 0, 
6/30/1993 
Equipment Decontamination- Rev. 0, 8/30/1996 
Cleaning and Decontaminating Sample Containers and Sampling Equipment 
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FTP-625 
FTP-650 

FTP-655 
FTP-750 
FTP-752 

FTP-880 

FTP-910 
FTP-955 
FTP-1200 
FTP-1215 
FTP-1220 

Rev. 1, 8/l5/2000 
Chain-of-Custody- Rev. 0, 8/30/l996 
Labeling, Packaging and Shipping of Environmental Field Samples- Rev. 1, 
2/ll/2000 
Chemical Analysis- Rev. 0, 6/30/!993 
Field Measurement Procedures: Organic Vapor Detection- Rev. 4, 5/051l995 
Field Measurement Procedures: Combustible Gas Detection- Rev. 3, 9/lS/2000 

Field Measurement Procedures: pH, Temperature, Salinity and Conductivity 
(This procedure may be used for redox potential also- Utilize Horiba U-22 or 
equivalent as the instrumentation) -Rev. 4, 8/lS/2000 
Field Measurement Procedures: Turbidity- Rev. 0, 12/31/l998 
Field Measurement Procedures: Dissolved Oxygen- Rev. 1, 9/lS/2000 
Field Quality Control -Rev. 0, 6/30/l993 
Use of Field Logbooks- Rev. 0, 4/09/1999 
Documenting and Controlling Field Changes to Approved Work Plans- Rev. 
1, 7 /07/l999 

The above procedures are included in Volume 3 of the SAP. 

2.6.1.4 Field Quality Control Sampling 

Duplicate QC samples and QA split samples will be collected in association with the collection 
of groundwater samples. Duplicate and split groundwater samples will be derived from the 
collected samples as referenced in Section 2.6.1.1. 

2.6.1.5 Constituents of Concern/Analytical Protocols 

The constituents of concern to be addressed during laboratory analysis of groundwater samples 
collected at the Site are as follows: Th, U, and Ra. The samples will also be submitted for gross 
alpha analysis and total uranium. The PARCC criteria for groundwater sample analytical results 
are also discussed in the Town of Tonawanda Landfill Vicinity Property QAPP. 

2.6.1.6 Sample Containers, Preservation, and Holding Times 

Information regarding sample containers, preservation techniques, and holding times for 
groundwater samples collected for radionuclide and chemical analysis is presented in the Town 
of Tonawanda Landfill Vicinity Property QAPP. All containers used for the groundwater 
samples will be provided by contracted laboratories. 

2.6.1.7 Sample Management 

Infonnation regarding the management of groundwater 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. 
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2.7 SEDIMENT AND SURFACE WATER 

2.7.1 Sampling Locations and Depth Intervals 

2. 7.1.1 Radiological Sampling 

Locations of surface water impoundments will be noted during the GWS. Two to three surface 
water and sediment samples will be collected from the identified locations. Samples will be 
analyzed for all radiological parameters. Both total and dissolved surface water samples will be 
collected. 

2.7.1.2 Chemical and Geotechnical Sampling 

No chemical or geotechnical sampling will be performed of the surface water and sediment. 

2.7.2 Procedures 

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

FTP-400 
FTP-405 

FTP-525 
FTP-550 
FTP-577 
FTP-625 
FTP-650 

FTP-691 
FTP-750 
FTP-752 
FTP-1200 
FTP-1215 
FTP-1220 

Equipment Decontamination- Rev. 0, 8/30/1996 
Cleaning and Decontaminating Sample Containers and Sampling Equipment 
Rev. 1, 8/15/2000 
Soil Sampling Using an Auger- Rev. 1, 8/11/2000 
Soil Sampling Using a Spade or a Scoop- Rev. 1, 8/11/2000 
Water Sampling Using a Dipper- Rev. 1, 9/13/2000 
Chain-of-Custody- Rev. 0, 8/30/1996 
Labeling, Packaging and Shipping of Environmental Field Samples- Rev. 1, 
2/11/2000 
Composite Procedures- Rev. 0, 6/30/1993 
Field Measurement Procedures: Organic Vapor Detection- Rev. 4, 5/05/1995 
Field Measurement Procedures: Combustible Gas Detection- Rev. 3, 911512000 
Field Quality Control- Rev. 0, 6/30/1993 
Use of Field Logbooks- Rev. 0, 4/0911999 
Documenting and Controlling Field Changes to Approved Work Plans- Rev. 
1, 7/0711 999 

Quality control (QC) activities and procedures to be implemented during the characterization 
efforts are addressed in the QAPP. The above procedures are included in Volume 3 of the SAP. 
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2.7.2.1 Sediment Sampling Method 

Sediment will be sampled using a hand auger, spade or a scoop, according to field conditions 
(e.g., depth of water, access, etc.). Sediment will be collected with the appropriate tools and 
placed in a mixing tray. 

Equipment Condition and Cleaning 

Sampling devices and equipment used or soiled during the sampling activities at each soil boring 
location will be decontaminated prior to use and upon completion of sampling and at a location 
in accordance with Section 2.5.2.6 of this FSP. All equipment will be scanned for radioactive 
material prior to leaving the Site at the end of the project, and if necessary, the equipment may be 
cleaned with steam or pressurized hot water before leaving the Site. 

2.7.2.2 Surface Water Sampling Method 

Surface water samples will be collected with a dipper from the side of the surface water 
impoundment. Dissolved samples will be passed through a 0.45 f,lm filter. 

2.7.2.3 Field Measurement Procedures and Criteria 

Field measurements to be performed will be limited to scanning for gamma activity. 
Radioactivity will be measured as counts per minute above background. The retrieved sediment 
samples will be scanned with a shielded pancake GM probe. Criteria shall be Background+ 2cr 
to 2x Background. 

A description of the calibration requirements and performance checks for the field instruments to 
be used for field measurements is presented in the Town of Tonawanda Landfill FUSRAP 
Vicinity Property QAPP. 

2. 7 .2.4 Sample Collection for Laboratory Analyses 

Samples designated for laboratory analyses will be collected as described in Sections 2.7.2.1 and 
2. 7.2.2. Soil samples will be collected in a dedicated mixing bowl. It will be well mixed and 
distributed to the appropriate laboratory-grade container(s), labeled with a unique sample 
number, and placed in a rigid-body plastic cooler. Container number and type will depend on the 
analyses to be performed. 

Surface water samples will be placed directly in the sample containers (total samples). 
Dissolved samples will be filtered through a 0.45 f.tm filter. 

Immediately after preparing the samples and completing of container label information, each 
sample container will be placed into a sealable plastic bag and then placed into an ice-filled 
cooler (if required) to ensure preservation. 
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2.7.2.5 Field Quality Control Sampling Procedures 

Duplicate QC samples and QA split samples will be collected in association with the collection 
of sediment and surface water samples. Duplicate and split sediment samples will be derived 
from the thoroughly mixed sample as described in Section 2.5.2.4 of this FSP. 

2.7.2.6 Field Decontamination 

Non-dedicated sampling equipment will be decontaminated after each use during sampling. The 
procedure for decontamination of sampling equipment will be as follows: 

• Wash with approved 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 I or equivalent water. 

• Allow equipment to air dry as long as possible. 

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

Following decontamination of non-dedicated sampling equipment, each piece of equipment will 
be scanned by a radiation technician using hand-held instrumentation to confirm the level of 
alpha radiation contamination on the equipment. 

2.7.2.7 Constituents of Concern/Analytical Protocols and PARCC 

The constituents of concern to be addressed during laboratory analysis of sediment and surface 
water samples arc as follows: Th, U, Ra and Am-241. In the event that radiological screening 
indicates the presence of gamma activity, the analyses will be expanded to include a full gamma 
spectroscopy to determine what radionuclides are present in the sample and are contributing to 
the gamma activity. 

The precision, accuracy, representativeness, completeness and comparability (PARCC) criteria 
for soil sample analytical results are also discussed in the Town of Tonawanda Landfill Vicinity 
Property QAPP. 

2.7.2.8 Sample Containers, Preservation, and Holding Times 

Information regarding sample containers, preservation techniques, and holding times for 
sediment and surface water samples collected for chemical analysis during drilling is presented 
in the Town of Tonawanda Landfill Vicinity Property QAPP. All containers used for sediment 
and surface water samples will be provided by contracted laboratory(ies). 
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2.7.2.9 Sample Management 

L'lformation regarding the management of sediment and surface water 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. 

2.7.2.10 Sampling Location Closure 

No special closure provisions are required. 

2.8 SITE SURVEY/GPS 

The base coordinate system for the characterization work is NY State Plane, referenced to the North 
American Datum, 1983. All data produced by this characterization effort will be delivered in NY 
State Plane. Elevation data (e.g., ground surface elevations) will be in feet above mean sea level 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 
elevation reference point. 

Survey monuments will be established at key locations across the site to facilitate the establishment 
of local ),>rids and the implementation of spatial accuracy quality assurance/quality control (QA/QC) 
techniques. These monuments may be based on established site 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 readily identifiable, will be tagged with their name and NY State Plane location, and 
will have their positions in NY State Plane recorded electronically. The subcontractor responsible 
for the civil survey will provide the project with a hard-copy report and an electronic copy of the 
civil survey. 

In certain instances (i.e., nonintrusive geophysical surveys and gamma walkover surveys), it may be 
advantageous to work with local coordinate systems. In the event that local coordinate systems are 
used, these local coordinate systems will be tied to at least three established monuments and the 
final data deliverables will be transformed into the NY State Plane requirement. 

The base level of accuracy for all mapping work at the site is 0.1 ft for horizontal coordinates 
and 0.1 ft for general vertical measurements. If methodologies are used to determine locations 
that cannot guarantee a 1ocationa1 error of less than 0.1 ft horizontally or 0.1 ft vertically, these 
data will 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 site 
that fall into this category are Global Positioning Systems (GPS), hand-held survey instruments, 
and chaining techniques. In the case of all data sets collected for the site that involve spatial 
coordinates, data set-specific QA/QC techniques will be employed that can identify and 
eliminate egregious locational errors. Examples of these techniques include visual reviews of 
mapped data, the use of monument recovery as QA!QC controls, and the use of survey closure 
techniques. 
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3. SAMPLE CHAIN OF CUSTODY/DOCUMENTATION 

3.1 FIELD RECORDS 

All infonnation pertinent to site characterization including field instrument calibration data, will 
be recorded in field logbooks. The logbooks will be bound and the pages will be consecutively 
numbered. Entries in the logbooks will be made in black waterproof ink and will include, at a 
minimum, a description of all activities. individuals involved in site characterization activities, 
date and time of drilling and sampling, weather 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 activities will also be recorded in the logbooks. 

Sufficient infonnation will be recorded in the logbooks to pennit reconstruction of all site 
characterization activities conducted. Infonnation recorded on other project documents will not 
be repeated in the logbooks except in summary fonn where detennined necessary. All field 
logbooks will be kept in the possession of the Field Manager, or in a secure place when not being 
utilized during field work. Upon completion of the field activities, all logbooks will become part 
of the final project evidence file. The title page of each logbook will be labeled with the 
following infonnation: 

• logbook title (e.g., Town of Tonawanda Landfill Site Characterization), 
• project name (e.g., Town of Tonawanda Landfill USACE - Buffalo District FUSRAP 

Project), 
• US ACE contract number and project delivery order number, 
• start 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 infonnation: 

• Name and title of author, date, lind times of arrival at and departure from the work site. 

• Purpose of the site characterization activity. 

• Name and address of the field contact(s). 

• Names and responsibilities of field crew members. 

• Names and titles of any site visitors. 

• Type, matrix, and containerization method for IDW generated. 

• Sample collection method. 

• Number and volume ofsamplc(s) collected. 

f5P~ DOC 3-1 6/l/0 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• Location, description, and log of sampling point photographs. 

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

• Information regarding sampling changes, scheduling modifications, and change orders . 

• Infonnation regarding site characterization decisions not recorded by other mechanisms . 

• Information regarding access agreements, if applicable. 

• Details of the sampling location, including a sketch map illustrating the sampling location . 

• Date and time of sample collection, and name of collector. 

• Field observations. 

• 

• 

• 

• 

• 

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

Any field measurements made (e.g., radiological activity and landfill gas) . 

Sample identification number(s) . 

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 distribution and transportation (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. 
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o !DW documentation information including 
- types of containers/dmms; 
- contents, type, and approximate volume of waste; 

type of contamination and predicted level of contamination based on available 
information. 

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

o 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 m the field 
logbook: 

o date and time, 
o photographer (name and signature), 
• site name. 
• aspect and description of the subject taken, and 
• film roll number and sequential 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 a later 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 SA:VIPLE NUMBERING SYSTEM 

A unique sample numbering scheme will be used to identifY each sample designated for 
laboratory analysis. The purpose of this numbering scheme is to provide a tracking system for 
the retrieval of analytical and field data on each sample. Sample identification numbers will be 
used on all sample labels or tags, field data sheets and/or logbooks, COC records, and all other 
applicable documentation used during the project. 

The sample numbering scheme used for field samples will also 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 so that they can be readily identified. A summary of the sample
numbering scheme to be used for the project is presented in Table 3-l. 
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3.4 SAMPLE DOCUMENTATION 

3.4.1 Sample Labels 

Labels will be affixed to all sample containers during sampling activities. Information will be 
recorded on each sample container label at the time of sample collection. The information to be 
recorded on the labels will be as follows: 

• contractor name, 
• sample identification number, 
• site name and sampling station number, 
• analysis to be performed, 
• type of chemical preservative present in container, 
• date and time of sample collection, and 
• sampler's name and initials. 

3.4.2 Sample Field Sheets and/or Logbook 

Each field team will have a field logbook that will contain, at a minimum, a table of contents, 
task team activity log sheets, and sample log sheets or other applicable sheets depending on the 
logbook activity. Each field logbook will consist of bound forms that have been devised based 
on the FSP and QAPP. The logbooks will be completed by the field personnel during sampling 
or other field activities. The sample log/field sheets will contain the following information: 

• project name or identification, 
• names and affiliations of sample collector, 
• instrument measurements, 
• sample identification numbers, 
• date and time of sample collection, 
• method of sample collection and deviations from the sample procedure, and 
• analyses required, and 
• location referencing measurements 

The sample fielcl/log sheet will also act as the field COC form for each sample collected until the 
samples are transferred to the laboratory COC form for shipment. 

3.4.3 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 analysis. The COC form serves 
as a legal record of possession of the sample. A sample is considered to be under custody if one 
or more of the following criteria are met: 
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• The sample is in the sampler's possession. 

• The sample is in the sampler's view after being in possession. 

• The sample was in the sampler's possession and then was placed into a locked area to 
prevent tampering. 

• The sample is in a designated secure area. 

Custody will be documented throughout the project field sampling activities by the COC form 
initiated for each day during which samples arc collected. This record will accompany the 
samples from the site to the laboratory and will be returned to the laboratory coordinator with the 
final analytical report. All personnel with sample custody responsibilities will be required to 
sign, 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 airbills will be used as custody documentation 
during times when the samples are being shipped from the site to the laboratory, and they will be 
retained as part of the permanent sample custody documentation. 

COC forms will be used to document the integrity of all samples collected. To maintain a record 
of sample collection, transfer between personnel, shipment, and receipt by the laboratory, COC 
forms will be filled out for sample sets as determined appropriate during the course of field 
work. An example of the COC form to be used for the project is illustrated in the Town of 
Tonawanda Landfill Vicinity Property QAPP. 

The following information will be recorded on all COC forms: 

• sample number (for each sample in shipment); 
• collection date and time (for each sample in shipment); 
• number of containers for each sample; 
• sample description (i.e., environmental medium); 
• analyses required for each sample; 
• sample preservation technique(s); 
• COC or shipment number; 
• US ACE 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 
• spaces to be signed as custody is transferred between individuals. 

The individual responsible for shipping of the samples from the field to the laboratory will be 
responsible for completing the COC fom1 and noting the date and time of shipment. This 
individual will also inspect the form for completeness and accuracy. In addition, this individual 
is responsible for determining the shipping classification for samples under U.S. Department of 
Transportation (DOT) HM126F. After the fonn has been inspected and determined to be 
satisfactorily completed, the responsible individual will sign, date, and note the time of transfer 
on the form. For commercial couriers, the COC form will be placed in a scalable plastic bag and 
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placed inside the cooler used for sample transport after the field copy of the fom1 has been 
detached. For laboratory couriers, the COC form will be placed in a scalable plastic bag on the 
top of the cooler for the courier to accept custody. The field copy of the form will be 
appropriately filed and kept at the site for the duration of the site activities. 

In addition to the COC form, COC seals will also be placed on each cooler used for sample 
transport. These seals will consist of a tamper-proof adhesive material placed across the lid and 
body ofthc coolers in such a manner that if the cooler is opened the seals will be broken. The 
COC seals will 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 seals will be signed and dated by the individual responsible for completing the 
COC form contained within the cooler. 

3.4.4 Receipt of Sample Forms 

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

3.4.5 Cooler Receipt Checklist 

The condition of shipping coolers and enclosed sample containers will be documented upon 
receipt at the analytical laboratory. This documentation will be accomplished using the cooler 
receipt checklist presented in the Town of Tonawanda Landfill Vicinity Property QAPP. 

One of these checklists will be placed either into each shipping cooler along with the completed 
COC form or provided to the laboratory at the start 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 
original completed checklist will be transmitted with the final analytical results from the 
laboratory. 

3.5 DOCUMENTATION PROCEDURES 

The tracking procedure to be utilized for documentation of all samples collected during the 
project will involve the following series of steps: 

• 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 all samples to be transported in a single cooler. 
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• Complete the airbill for the cooler to be shipped. 

• Perfom1 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 fom1(s) into or on the cooler. 

• Place COC seals 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, inspect contents, and transmit via fax a copy of contained 
COC form(s), and cooler receipt form(s) as defined in Section 3.4.4. 

• Transmit original COC form(s) with final analytical results from laboratory. 

3.6 CORRECTIONS TO DOCUMENTATION 

All original information and data in field logbooks, on sample labels, 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 individual responsible for the entry. Erroneous information or data will be 
corrected in a manner that will not obliterate the original entry, and all corrections will be 
initialed and dated by the individual responsible for the entry. 
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4. SAMPLE PACKAGING AND SHIPPING 

4.1 SAMPLE PACKAGING 

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

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

• All bottles will be taped shut. 

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

• All of the sample containers will be placed upright in the shipping coolers. Ice is not 
required for coolers containing samples for radiological analyses. Ice will be used during 
the shipment of TCLIT AL samples. Before initial placement of samples into a rigid-body 
cooler, the cooler drain plug will be taped shut for both the inside and outside, and the 
cooler will be lined with a large plastic bag. 

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

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

• Upon completion of the packing process, the cooler lid will be closed and two signed/dated 
custody seals will be placed on the cooler, one across the front and one across the side. 

• Rigid-body coolers will be sealed by applying strapping tape directly to the cooler body. 

• The airbill for the shipment will be completed and attached to the top of the cooler, which 
will then be transferred to the courier for delivery to the laboratory. 

The checklist presented in Table 4-1 will be used by the individual responsible for packaging 
environmental samples to verify completeness of sample shipment preparations. In addition, the 
laboratory will document the condition of the environmental samples upon receipt. This 
documentation will be accomplished using the cooler receipt checklist discussed in Section 3.4.5. 
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4.2 REQUIREMENTS FOR SAMPLES CLASSIFIED AS RADIOACTIVE 
MATERIALS 

Transportation of radioactive materials is regulated by the International Air Transportation 
Association (lATA) and by DOT. Overnight shippers (e.g., Federal Express) typically ship by 
air and follow lATA regulations (IAT A 1998), while overland transport is governed by DOT 
regulations promulgated in 49 CFR Subpart !. 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 Town of Tonawanda 
FUSRAP sample will contain fissile material. 

Radiological samples will be shipped in accordance with the following, or equivalent, 
specifications: 

• Each bagged sample container will be placed upright into a cooler. 

• The cooler will have its drain plug taped shut inside and out. 

• Inert packaging material will be placed in the cooler to prevent shifting during transport. 

• All required laboratory paperwork, including the COC form(s), will be placed inside a 
plastic bag and taped to the inside of the cooler lid. !fa laboratory- 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 sealed 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 seals will 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 l-IP-702 
"Transfer of Radioactive Material" to ensure the package meets the requirements for limited 
quantity as found in 49 CFR. 

• A notice must be enclosed on the outside of the cooler that includes the name of the 
consignor and the statement "This package conforms to the conditions and limitations 
specified in 49 CFR 173.421 for radioactive material, excepted package - limited quantity of 
material, UN29l 0." The outside of the inner packaging or, if there is no inner packaging, the 
outside of the package itself, must be labeled "Radioactive." 

• The following labels will be placed on the cooler: 
- Arrows indicating "This Way Up," 

Appropriate hazard class label, and 
"Cargo Aircraft Only," if applicable. 
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• The airbill for the shipment will be completed and attached to the top of the cooler, which 
will then be transferred to the courier for delivery to the laboratory. Dangerous goods 
airbills will be used for the shipment. 

4.3 SAMPLE SHIPPING 

All environmental 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 commercial courier. During the 
time period between collection and shipment, all samples will be stored in a secure area. All 
coolers containing environmental samples will be shipped overnight to the laboratory by Federal 
Express, similar courier, or laboratory courier. Due to holding time limitations, the contractor 
will discourage shipping samples on Fridays unless it is absolutely necessary and the laboratory 
has assured the contractor that personnel will be present on Saturdays to receive and effect any 
necessary processing within the holding time. 
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5. INVESTIGATION-DERIVED WASTE 

USACE-Buffalo District is conducting activities, which generate environmental wastes, in 
support of FUSR/\P under CERCLA. These wastes generally consist of soiL sludge, water, and 
spent personal protective equipment (PPE), resulting from drilling operations, sampling 
activities, and associated site activities. When accumulated, the waste must be managed 
appropriately to minimize the exposure to human health and the environment while adhering to 
applicable regulatory requirements. The objective of this section is to establish specific 
management practices for the handling and subsequent disposition of this waste. 

5.1 INTRODUCTION 

IDW includes all materials generated during project performance that cannot be effectively 
reused, recycled, or decontaminated in the field. IDW consists of material that could potentially 
pose a risk to human health and the environment (e.g., sampling and decontamination wastes) 
and materials that have little potential to pose risk to human health and the environment (e.g., 
sanitary solid wastes). Two types of!DW will be generated during the implementation of field 
activities: indigenous and non-indigenous. The types of indigenous IDW expected to be 
generated during the site characterization activities at the Town of Tonawanda FUSRAP site 
include subsurface and surface soils. The types of non-indigenous IDW expected to be 
generated include decontamination fluid/water and compactable and miscellaneous trash 
including PPE. When accumulated, the waste must be managed appropriately to minimize the 
exposure to human health and the environment while adhering to applicable regulatory 
requirements. 

5.2 IDW COLLECTION AND CONTAINERIZATION 

All soil wastes generated during site characterization activities will be containerized in a new 
55-gallon DOT Specification 17C open-top drum at the point of generation. Soil waste should 
be segregated by activity level, e.g. soil which scans below background + 2a to 2x background 
should not be mixed with soil which exceeds this level. Decontamination fluids will be 
collected and drummed/contained. The drummed material will then be transported to a staging 
area established for the project and temporarily stored until its final disposal. Characterization of 
IDW generated during the project will be accomplished after the completion of field work, and it 
will be disposed of appropriately after analytical results are received. 

Used PPE and sanitary waste will segregated into visible and non-visibly contaminated material. 
PPE and sanitary waste visibly contaminated will be placed in a new 55-gallon DOT 
Specification 17C open-top drum at the point of generation. Material designated as non-visibly 
contaminated will scanned at the site for gamma activity. Materials indicating the presence of 
radiological contamination will be consolidated with the visibly contaminated material and 
containerized. Non-contaminated waste 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 cans with lids. 

The drummed wastes will then be transported to the staging area and temporarily stored in 
accordance with requirements defined in Section 5.4 until the waste is transferred for final 
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disposal. Prior to the placement of any PPE into trash bags or drums, the PPE will be torn/cut in 
such a manner as to render it unusable. 

5.3 IDW CONTAINER LABELING 

Waste storage drums and poly tanks 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 
allow for inspection of the seam. Labels will not be placed on top of the container lid. If a 
container is not actively being used for waste accumulation, an "Empty" label will be affixed to 
the container and the container will be stored inverted. Poly tanks will be labeled on opposite 
sides and easily visible for identification and inspection. The following procedure will be used to 
label waste storage drums. 

• Two labels will 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. 

• lnfom1ation to be recorded on each label will include the following: 
- drum number, 

contents, 
sample location number and any other specific generation location identifier, 

- project name and site identification, 
- generation date(s), and 
- responsible USACE district. 

5.4 IDW FIELD STAGING 

The staging area for the project wastes will be located near or within the fence of the 
radiological-controlled area and/or as approved by the Client (USACE- Buffalo District). If the 
staging area is located outside the radiological-controlled area, then it will be transferred inside 
the radiological-controlled area fence after ticld activities have been completed. The staging 
areas will be flagged or roped off and applicable warning signs will be posted as needed. The 
IDW drums will be placed on top of wooden pallets. If required, materials identified as 
hazardous wastes will be transported to an approved storage area designated by USACE-Buffalo 
District and/or other responsible party, as applicable. All waste containers will be inspected to 
ensure container integrity and handled in a manner that is protective of human health and the 
environment. 

It is anticipated that the IDW generated during site activities that requires off-site disposal will 
be disposed of following characterization. 

5.5 IDW SAMPLING 

Once consolidated, the IDW containers will be sampled and the samples will be submitted for 
waste characterization analysis for the purpose of off-site disposal. Waste characterization 
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sampling will be based on the acceptance criteria of anticipated disposal facilities and will 
include, at a minimum, isotopic radionuclide analysis for U, Th, and Ra and TCLIT AL analysis. 
Off-site disposal options will be determined based on the results of the waste characterization 
analysis. 

5.6 IDW DISPOSAL 

5.6.1 Soil and Sediment Waste 

The off-site disposal of soil and sediment waste will be contingent upon the results of the waste 
characterization analysis discussed in Section 5.5. Disposal options will be assessed once the 
laboratory results arc received. 

In the event off-site disposal is the selected alternative, all wastes will be transported and handled 
by a contractor licensed and/or permitted to transport the waste both in the State of New York 
and the states through which the waste will travel on its way to the approved disposal facility. 
Generated wastes will only be disposed of at facilities licensed and permitted to accept the 
material. 

5.6.2 Liquid Waste 

Disposal of wastewater will have to be determined on a case-by-case basis after evaluation of 
analytical characterization data. It is expected that less than 500 gallons (ten drums) of liquid 
IDW will be generated. 

In the event off-site disposal is the selected alternative, all wastes will be transported and handled 
by a contractor licensed and/or permitted to transport the waste both in the State of New York 
and the states through which the waste will travel on its way to the approved disposal facility. 
Generated wastes will only be disposed of at facilities licensed and permitted to accept the 
material. 

5.6.3 Sanitary/PPE Waste 

Sanitary waste and PPE that are non-contaminated will be bagged and placed in a sanitary waste 
dumpster(s). No free liquids or hazardous substances will be placed in the dumpster(s) approved 
by USACE. Contaminated non-hazardous waste of this type will be disposed of off site in 
accordance with all applicable EPA, DOT, and State of New York regulations at a permitted 
landfill capable of accepting the waste. 
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6. CONTRACTOR QUALITY CONTROL PROGRAM 

The Contractor Chemical/Radiological Quality 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 initial phase, and the follow-up phase, all of which will be performed by 
the contm;tor whether or not a USACE-Buffalo District representative is present. One definable 
feature of work will comprise the CCQC program for soil sampling. 

6.1 PREPARATORY PHASE 

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

Each prep1ratory phase meeting will address the following: 

• ReviEw of all pertinent sections of the project FSP in order to ensure that all field personnel 
are cognizant of the overall project data quality objectives, specific project activities to be 
acconplished, and specific sampling and analysis requirements. 

• ReviEw of calibration procedures for all instruments to be used for measurement of field 
parameters. 

• Physical examination of all materials and equipment required to accomplish the specific 
proje•;t 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 all required information to be recorded on sample 
custody fom1s, and discussion of the project sample numbering system. Completed 
examJ!es of a COC form, sample container label, and IDW drum label will be provided to 
the fidd personnel for reference. 

• Review/discussion of any other activities to be performed as deemed necessary by the CQC 
repre::entative. 
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• Examination of the work area(s) to ascertain if all preliminary work is complete. 

• Review of preparatory phase field equipment and support materials checklists. 

6.2 INITIAL PHASE 

The initial phase of the CCQC program will be conducted by the CQC representative and will 
include the following: 

• Oversight of drilling and/or sampling activities and review of this work to ensure 
compliance with delivery order requirements. 

• Inspection of individual sample labels and COC forms for accuracy, completeness, and 
consistency. 

• Inspection of sample packaging and shipping activities. 

• Observation, verification, and documentation of initial and ongoing field instrument 
calibration. 

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

• Inspection of field boring logs to ensure proper completion of all information listed in 
Section 2.5.2.2. 

• Inspection of the QA sample match-up table to ensure that all 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 initial phase on a daily basis until 
completion of the particular definable feature of work. Corrective actions for any deficiencies 
noted during the initial phase will be implemented and verified on a daily basis. 
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7. DAILY QUALITY CONTROL REPORTS 

During the field activities performed for the project, the contractor will prepare Daily Quality 
Control Reports (DQCRs), which will be signed and dated by the contractor CQC representative 
(CQCR). An example of the DQCR format to be used by the contractor is illustrated in Figure 
14-1 of the Town of Tonawanda Landfill Vicinity Property QAPP. 

These reports will be submitted to USACE-Buffalo District project manager on a daily basis. 
The contents of each DQCR, which are defined in the Town of Tonawanda Landfill FUSRAP 
Vicinity Property QAPP, will include a summary of activities performed at the project site, 
weather information at the time of sampling, results of measurements made with field 
instruments, results of CQC activities performed including field instrument calibrations, 
departures from the approved FSP and its attachments, problems encountered during field 
activities, and any instructions received from government personnel. Any deviations that may 
affect the project data quality objectives will be immediately conveyed to USACE-Buffalo 
District 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, 
• a summary of field-generated analytical results, and 
• any other project-related forms utilized. 
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8. 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 personnel, ancl/or during a field or desk audit. The initial responsibility for 
monitoring the quality of field activities and measurements lies with the field personnel. These 
personnel are responsible for following QA/QC procedures, while the contractor CQC 
representative is responsible for verifying that the procedures are being followed. This 
veritication requires that the contractor CQC representative assess the correctness of the field 
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 a field 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 appropriate corrective action, which will be 
recorded in the field logbook and in a Field Change Request (FCR) form. An example of the 
FCR form is provided in the Town of Tonawanda Landtill Vicinity Property QAPP. However, if 
the problem is determined to be signiticant or subject to recurrence, the Contractor CQC 
representative will initiate a Nonconformance Report (NCR) that will be submitted to the 
contractor QA/QC ofticcr. An example ofthc NCR form is provided in the Town of Tonawanda 
Landfill Vicinity Property 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 
nonconformances are initiated by: 

• evaluating all reported nonconformances, 
• controlling additional work on nonconforming items, 
• determining disposition or action to be taken, 
• maintaining a log 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 Town of Tonawanda Landfill Vicinity Property QAPP. 
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8.3 FIELD VARIANCE SYSTEM 

Procedures cannot fully encompass ~ll conditions encountered during a field 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. !fa variance is anticipated (e.g., 
because of a change in the field instrumentation), the applicable procedure will be modified and 
the change noted in the field logbooks. Field changes fall into three categories: (1) routine, (2) 
urgent, and (3) emergency. 

Routine field changes are those that do not affect the objectives of the field sampling plan and 
may be approved by the contractor field manager by noting the change in the appropriate field 
logbook. Urgent or emergency field changes arc those that could affect the field sampling 
objectives, project schedule, or compliance with health and safety requirements. At a minimum, 
these types of field changes must be approved by the contractor project manager and US ACE 
project manager prior to implementation. 
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9. LABORATORY QUALIFICATIONS 

The radiological laboratory support for the site characterization program will be designed by the 
contractor based on the laboratories' capacities and capabilities. The selected subcontract 
laboratory will be approved by USACE Hazardous, Toxic, and Radioactive Waste (HTRW) 
Center of Expertise (CX). In the event generated wastes require off-site disposal, the selected 
laboratory will be licensed in the State in which the disposal facility is located to minimize 
potential conllicts at the facility with regards to acceptance ofthe submitted waste 
characterization results. The current targeted analytical laboratory for support to the 
environmental program on this project is still to be determined based on laboratory ability to 
accommodate schedule of field work. A summary of the testing methods to be used for specific 
radiological analyses is presented in the Town of Tonawanda Landfill FUSRAP Viciniry 
Property QAPP. The specific analyses to be performed on the various environmental media 
collected during monitoring activities are discussed in Section 2.0 of this FSP. 
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SAIC Procedures (See SAP- Volume 3) 

FTP-370 

FTP-400 
FTP-405 

FTP-451 

FTP-525 
FTP-550 
FTP-577 
FTP-600 
FTP-625 
FTP-650 

FTP-655 
FTP-691 
FTP-750 
FTP-752 

FTP-880 

FTP-910 
FTP-955 
FTP-1200 
FTP-1215 
FTP-1220 

Groundwater Sampling Procedures: Water Level Measurements- Rev. 0, 
6/301\993 
Equipment Decontamination- Rev. 0, 8/3011996 
Cleaning and Decontaminating Sample Containers and Sampling Equipment 
Rev. 1, 8/15/2000 
Field Measurement Procedures: Operation of Radiation Survey Instruments
Rev. 2, 10/1311993 
Soil Sampling Using an Auger- Rev. 1, 8/ll/2000 
Soil Sampling Using a Spade or a Scoop- Rev. 1, 8111/2000 
Water Sampling Using a Dipper- Rev. 1, 9/13/2000 
Groundwater Sampling Procedures: Using a Bailer- Rev. 0, 6/301\993 
Chain-of-Custody- Rev. 0, 8/3011996 
Labeling, Packaging and Shipping of Environmental Field Samples- Rev.!, 
2111/2000 
Chemical Analysis- Rev. 0, 6/30/1993 
Composite Procedures- Rev. 0, 6/30/1993 
Field Measurement Procedures: Organic Vapor Detection- Rev. 4, 5/05/1995 
Field Measurement Procedures: Combustible Gas Detection- Rev. 3, 
9115/2000 
Field Measurement Procedures: pH, Temperature, Salinity and Conductivity (This 
procedure may be used for redox potential also- Utilize Horiba U-22 or 
equivalent as the instrumentation) -Rev. 4, 8115/2000 
Field Measurement Procedures: Turbidity- Rev. 0, 12/31/1998 
Field Measurement Procedures: Dissolved Oxygen- Rev. 1, 9115/2000 
Field Quality Control- Rev. 0, 6/30/1993 
Use of Field Logbooks- Rev. 0, 4/0911999 
Documenting and Controlling Field Changes to Approved Work Plans- Rev. 
1, 7/07/1999 

Detailed Operating Procedure- Borehole Geophysical Survey (Modified for downhole gamma 
logging) 

HP-004 
HP-108 
HP-405 

Quality Control of Radiation Monitoring Equipment, Rev. 1 
Operation of Portable Radiation Survey Instruments, Rev. 0 
Radiological Surveys, Rev. 0 
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FIGURE 2-4 
TOWN OF TONAWANDA LANDFILL- SURFACE AND SUBSURFACE INVESTIGATION LOGIC DIAGRAM 
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FIGURE 2-4 
TOWN OF TONAWANDA LANDFILL- SURFACE ANIJ SUBSURFACE INVESTIGATION LOGIC IJIAGRAM --PAGE 2 
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Figure 2-5 Engineer Forms 5056-R and 5056 A-R for Borehole Logging 
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Figure 2-5 (continued) 
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- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Oala lo be Collected Intended Oala Use(s) Data Need Requirements Appropriate Sampling and 
Analvsis Methods 

Surface Scan {gamma Projecr objective(s) satisfied. Data user perspeCLive(s): S(lmp!ing Method 
and exposure rate) 

Idt:ntify areal extent of Compliance Field Measurements 
cont<unination Remedy 

Responsibility FTP-45 - Field Measurement 
Verify compliance with Procedures: Operation of Radiation 
exposure rate criteria Contaminam or characteristic of interest idemified: Survey Instruments 

IIP-004- Quality Control of 
Gamma activity Radiation Monitoring Equipment 
Exposure rate HP-108- Operation of Portable 

Radiation Survey Instruments 
Media of interest identified; HP-405- Radiological Surveys 

Soil/Surface Analytimf Method 

Required sampling areas or locations lllld depths 2" X 2" Nal Detector (initial) 

identified; 
Exposure Ratemeter (following 

Areas of suspected MED contamination n:mediation, if required) 

Number of samples required 

MARSSIM rationale will be used for the site. 

There are 3 identified "impacted areas"- Area A 
(approximately 500' x 250' ~ 125,000 li2 ~ 11,600 
m2

); Area B (approximately 630' x 250' ~ 157,500 li' 
~ 14,600 m2

); and Area C (approximately 280' x 
250' ~ 70,000 fi 2 ~ 6,500 m'). 

Within Areas A, B ami C, there are 4 Class 1 areas 
(2,()(X) m2 each). The remainder of Areas A, Band C 
are designated as Class 2. 

R: \fUSRAP\TONA WMI~PLANS\fSP\TAB _FIG\TAB l·IA. DOC 6/1/01 



- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collc'Ctcd Intended Data Use(s) Data Need Requirements Appropri:.tte Sampling and 
AnaJysis Methods 

The 4 class 1 areas will receive 100% coverage, the 3 
dass 2 areas will be surveyed on a I 0 m grid, and the 
3 class 3 areas will be surveyed on a 100 m grid. 

Reference concentrariun of imerest or other 
performance criteria!DCGLs 

Gamma Scan -any readings abovt background -Flag 
at 2 a above background or 2x background, whateve:r 

is higher. 

Exposure Rate- 20 J.LR!hr above background 

Subsurface Scan Project objective(s) smisfled. Data user penpeaive(s): Sampling Method 
(gamma and exposure 
rate) Identify an~al and vertical Compliance Pield Measurements 

extent of contamination Remedy 
FTP-45 - Field Measurement 

Select sampling intervals Contaminant or characteristic of interest idenujied: Prot:edures: Operation of Radiation 
Survey Instruments 

Gamma activity IIP-()()4 - Quality Control of 

Exposure rate Radiation Monitoring Equipment 
Detailed Operating Prot:edure -

Media of illlerest identified; Borehole Geophysi<.:al Survey 

Soil Surface and Surbsurface(core s<.:an) An{//ytical Me!hod 
Soil Subsurface (downhole probe) 

G-M Probe 

Required sampling areas or locations and depths 
idetUified; Dowuhok gamma detector 

0.875" X 3" 
Areas of suspected MED contamination 

R:\FUSRAP\TONA WMF\PLANS\FSP\T AB _ r-IG\T AB l·IA.DOC 2 6/1/0 I 



- - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collc'Cted 

Groundwater Samples -

Isotopic Ra, Th, U, 
total alpha, total 
uranium, - total and 
dissolved. 

Intended Data Use(s) 

Project objective(s) satisfied. 

Determine impact, if any, to 
Groundwater hom MED

rclatcd material. 

Determine mobility, if any, of 

MED-rclatcd material. 

R: \FUSRAP\TONA WMRPLANS\FSP\TAB ~f<IG\TAB 1-1 A. DOC 

Data Need Requirements 

Number of samples required 

A total of 275 sampk: locations an: planned for. 

Reference concentration of interest or other 
performance criteria!DCGLs 

Core Scan - any readings above background - Flag at 
2 cr above background or 2x background, whatever is 
higher. Also -select highest reading for sampling. 

Downhole gamma -see above. 

Data user per~pective(s): 

Risk 
Compliance 

Remedy 

Contaminam or characteristic of illferest identified: 

Isotopic Ra, Th, U, Total alpha, Total U (Total and 
dissolved) 

Media of illlerest identified; 

Groundwater 

Required sampLing areas or Locations and depzhs 
identified; 

3 

- - - -
Appropriate Sampling and 
Analysis Methods 

Sampling Method 

Sample existing groundwater 

monitoring wells. 

Procedures: 

FTP-370- Groundwat~r Sampling 
Procedures: Water Level 

Measurements 
FTP-400- Equipment 
Decontamination 

FTP-405- Cleaning and 
Dccontaminating Sample Containers 
and Sampling Equipment 

FTP-600- Ciroundwatcr Sampling 
Procedures: Using a L3uikr 
FTP-625- Chain-ot:custody 

FTP-650- Labeling, Packaging and 
Shipping of Environmental Fidel 
Samples 
FTP-655- Chemical Analysis 

6/1/01 

- -



- - - - - - - - - - - - - - - - - - -
Table 1-l. Summary of Data Needs Determination 

Data to be Collt-cted Intended Data Use(s) Data Need Requirements Appropriate Sampling and 
Analysis l\1cthods 

Number of samples required FTP-750- Fidd Mcasur~mcnt 
Procedures: Organic Vapor Detection 

1 round of sampling, approximately 13 wells + FTP-752- Fldd Measurement 

QA/QC samples Procedures: Combustibk Gas 
lktcction 

Reference concenlralion of interest or of her FTP-~·aso- Field Mcasun:mcnt 

performance criteria/DCCLs Procedures: pi!, Temperature, 
Salinity and Conductivity 

Combined Ra-226 and Ra-228 - 5 pCi/1 Conductivity (This procedure may be 

Combined U-234 and U-238- 30 pCi/1 used for redox potential ulso- Utilize 

Gross alpha panide activity (excluding rallon and lloriba U-22 or cquivaknt as the 

uranium) - 15 pCi/1 i nstrumen tat ion) 

Total uranium - 30 11gll 
FTP-910- Fidd Measurement 
Procedure::;: Turbidity 

Thorium- for characterization of waste source (e.g., 
FTP-955- Field Measurement 

MED-related) 
Procedures: Dissolved Oxygen 
FTP-1200- Field Quality C.\mtrol 
FTP- I 2 I 5 - Usc of Field Logbooks 

FTP-1220 - Documenting and 
Controlling Field Changes ro 
Approved Work Plans 

Analyficat Method 

per EPA l:tboratory methods: 

Uranium, Thorium - Alpha Spec 
Ra-226 - Rn Emanation 
Ra-228 - EPA 9320 
Total Uranium- KPA or lluorometry 
Gross Alpha - EPA 900.1 

R: \FUSRAP\TONA WMF\PLANS\FSP\T AB _FIG\ TAB 1- I A. DOC 4 6/l/01 



- - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collected 

Soil Samples -

Radiological Analyses 

Ra, Th, U, Am-241. 

Isotopic identification 

Intended Data Use(s) 

Project objeclive(s) satisfied. 

Del~nninc vertical cxtcm of 
MED-n.:lated material 

Determine areas whiL:h exct:ed 
criteria. 

Determine appropriate disposal 
options for site waste, for 
design of possible remediation 

efforts 

R:\FUSRAP\TONAWMF\PLANS\FSP\TAB FIG\TABI IA.DOC 

Data Need Requirements 

Daw user pen.pecrive(s): 

Risk 
Compliance 
Remedy 

Contamituml or characteristic of illlerest ideflfijied: 

Ra, Th, U, Am-241 

Media of interest identified; 

Surface Soil, Subsurface Soil 

Required sampling areas or locations and depths 
identified; 

Areas of identified MED waste. Any additional areas. 
Depths to approximately 8 feet. 

Number of samples required 

A total of 275 samplt locations are planned for. A 
total of 700 samples (2 - 4 depth intervals per location) 
will be collected. With QA/QC samples, lhe total 
number of samples will be approximately 800. A 
reduction in the number of anomalies encountered will 
reduce this quantity. (Refer to discussion) 

Reference concentration of interesl or other 
performance criteria!DCGLs 

Ra-226/228- 5 pCi/g (top 15 em of soil)+ background; 
15 pCi/g (below top 15 em of soil)+ background 
Th-230/232- 5 pCi/g (top 15 em of soil)+ background; 

5 

- - - -
Appropriate Sampling and 
Analysis 1\,lethods 

Sampling Me1iwd 

Geoprobe, I land Auger 

Procellures: 

FTP-400- Equipment 
Decontamination 
FTP-405- Cleaning and 
Dccontaminuting Sample Containers 
and Sampling Equipment 
FTP-451 - Fic!d Measurement 

Procedures: Operation of Radiation 
Survey Instruments 
FTP-525- Soil Sampling U:;ing an 
Auger 
FTP-550- Soil Sampling Using a 
Spade or a Scoop 
FTP-625- Chain-of-Custody 
FTP-650- Lab~..! ling, Packaging and 
Shipping of Environmental Field 
Samples 
FTP-655- Chemical Analysis 
I·TP-691- CompusitL: Procedures 
FTP-750- Field Measurement 
Procedures: Organic Vapor Detection 
FTP-752- Field Measurement 

Procedures: Combustible Gas 
Detection 
FTP-1200- Field Quality Control 
FTP-1215 - Usc of Field Logbooks 
FTP-1220- Documenting and 
Controlling Field Changes to 

Approved Work Plans 
Detailed Opcruting Procedure
Borehole Clcophysical Survey 

611/01 

- -



- - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collected 

Soil Samples -

TAL Metals. 

TCL Volatiles. 

TCL Semi-Volatiles. 

TCL Pcsticides/PCBs. 

Intended Data Use(s) 

Project objective(~') sati.}jied. 

Determine vertical extent of 
MEO-rdated material 

Dett:rmine if M ED -related 

material is commingled with 
chemical contan1ination. 

Determine appropriate disposal 

options for site waste, for 
design of possible remediation 

efforts 

R:\FUSRAP\TONA WMI'\PLANS\FSP\TAB _FIG IT AB 1-1 A.DOC 

Data Need Requirements 

15 pCi/g (below top 15 em of soil)+ background 
U-238- 30 pCi/g +background 
Total Uranium~ 60 pCi/g +background 

Am-241- No crih::ria 

For the purposes of the site investigation, the 
radionudide guiddine standards established by DOE 
are being utilized as the DCGLs for the site. Note, 
however, that the cleanup levels for this site have not 

yet been established. They will be proposed in the 
RifFS report. 

Daw user penpecrive(s): 

Risk 

Compliar~e 

Remedy 

Comaminant or characleristic of imerest identified: 

Chemical commingled wastes -TAL Metals, TCL 
Volatiles, semivolatiles, Pesticitles/PCBs 

Media of interest identified; 

Surface Soil, Subsurface Soil 

Required sampling areas or locations and depths 
idetUified· 

6 

- - - -
Appropriate Sampling and 
Ana~is Methods 
(Modified for downhok gamma 
logging) 

FTP-451 Field Measurement 

Procedures: Operation of Radiation 

Survey Instruments 
llP-004 Quality Comrol of Radiation 

Monitoring Equipment 

Analytical Method 

per EPA laboratory methods: 

Uranium, Thorium- Alptla Spec 

Ra-226 ~ Rn Emanation or gamma 

spec 

Ra-228 - EPA 9320 
Am-241 ~ Gamma Spec 

Gamma Spec (as required) 

Sa111pling Method 

Geoprobe, hand auger 

Pnlcedures: 

See above 

Ana!yrica! Method 

per EPA laboratory methods: 

TAL Metals- 6010B. 7471 (llg) 

TCL Volatiles - 82608 

TCL Semi-Volatiles- 8270C 

6/1/01 

- -



- - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collc'Cted 

Soil Sam pies -

Geotechnical 
Parameters -Grain 
Size, Atterburg Limits, 
moisture content 

Intended Data Use(s) 

Project objective(s) satisfied. 

Evaluate soil types. 

Soil parameters for modeling. 

R: \rUSRAP\TONA WMPIPLANS\FSP\TAU _FIG\TAB 1·1 A.DOC 

Data Need Requirements 

Areas of identified MED waste. Any additional areas_ 
Depths to approximately 8 feet. 

Number of samples required 

Approximately one third of the radiological samples 
will be selected for chemical analysis. These will be 
mixed between random and biased samples, and will 
be selected based on screening data. Approximately 
70 samples to be analyzed for chc:mical constituents 

will be collected. 

QA!QC samples are not included in the above 
quantity. 

Reference concemration of interesl or other 
performance crileria!DCGLs 

N/A 

Data user perspective(s): 

Risk 
Remedy 

Cumaminant or characteristic of interest idemified: 

Leachability and soil properlies 

Media of interest identified; 

Surface Soil, Subsurface Soil 

7 

- - - -
Appropriate Sampling and 
Analysis Methods 

TCL Pesticides- 80S IA 

TCL PCBs - 8082 

Sampling Method 

Geoprobe, in conjunction with soil 
rad/chemical samples 

Analylica! Method 

per ASTM methods 

6/110 l 

- -



- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collected Intended Data Use(s) Data Need Requirements App1·opriatc Sampling and 
Analysis Methods 

Required sampling areas or locmions and depths 
idemified; 

Areas of identified MED waste. Any additional areas. 
Depths to approximatL:ly g feel. 

Number of samples required 

Approximately 10 

Reference concentration of interest or other 
performance criteria!DCGLs 

NIA- to bl.! used for remedy design, risk modeling 

Sediment/Surface Water Project objective(~) satisfied. Data user penpective(s): Sampling Me/hod 

Radiological Analyses Determine areas which excee<..l Risk Hand Auger/Dipper 
criteria. Compliance 

Ra, Th, U, Am-241. Remedy Procedures: 
Determine appropriate disposal 

Isotopic identification options for site waste, for Contaminant or chamcreristic of illlerest idelllified: FTP-400- Equipment 
design of possible remediation Decontamination 

efforts Ra, Th, U, Am-241 FTP-405- Ckaning and 
Dccont~lminating Samplc Containers 

Media of interest identified,· and Sampling Equipm~:nt 
FTP-451 - Field Measurement 

Sediment, Surface Wata Procedures: Operation of Radiation 
Survey Instruments 

Required sampling areas or locations and depths 
FTP-525- Soil Sampling Using an 

identified; 
Auger 
FTP-550- Soil Sampling Using a 

Surface Water impoundments. 
Spade or a Scoop 
FTP-577- Surface Water Sampling 
Using a Dipper 
FTP-625- Chain-of-Custody 

R:\FUSRAP\ TONA WMF\PLANS\FSP\TAB _FIG\ TAB 1- lA. DOC 8 611/01 



- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data lo be Collected Intended Data Use(s) Data Need Requirements Appropriate Sampling and 
Analysis Methods 

Number of samples required FTP-650- Labding, Packaging and 
Shipping of Environmental Fidd 

Two to three Sampks 
FTP-691- Composite Procedures 

Reference concelllration of interest or other FTP-750- Field Measurement 

peiformmlce criieria!DCGL.s Procedures: Organic Vapor Detection 
FTP-752- Field Measurement 

Ra-226/228- 5 pCi/g (lop 15 em of soil)+ background; P.roccdurcs: Combustible Gas 

15 pCilg (below top 15 em of soil)+ background Detection 

Th-230/232- 5 pCi!g (top 15 em of soil)+ background; FTP-1200- Field Quality Control 

15 pCi/g (bdow top 15 em of soil)+ background FTP-1215- Usc of Field Logbooks 

U-238- 30 pCi/g +background FTP-!220- Documenting and 

Total Uranium- 60 pCi/g + background Controlling Fidd Changes to 

Am-241-· No criteria Approved Work Plans 
FTP-451 Field Measurement 

For the purposes ofth¢ site investigation, the Procedun:s: Operation of Radiation 

radionuclide guideline standards established by DOE Survey Instruments 

are being utilized as the DCGLs for the site. Note, IIP-004 Quality Control of Radiation 

however, that the cleanup levels for this site haw not Monitoring E4uipmem 

yet been established. They will be proposed in the 
Rl/FS report. Anafylical Method 

per EPA laboratory methods: 

Uranium, Thorium- Alpha Spec 
Ra-226- Rn Emanation or gamma 
spec 
Ra-228 - EPA 9320 
Am-241 - Gamma Spec 
Gamma Spec (as required) 
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- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collected Intended Data Use{s) Data Need Requirements Appropriate Sampling and 
Analysis Methods 

Waste Characteristics Projecl objective(s) sati!lj/ed. Daw user per::.pective(s): Sa1np/iJJg Me£/wd 
{If required) 

Dispose of waste materials Remedy Stockpile sampling (soil) 

(IDW) offsite {if required) Fractionation, Storagt! Tank or drum 

Contaminalll or characleristic of intere.S£ identified: sampling (water) 
Bulk container sampling (PPE) 

Soil/Water - waste parameters 
Analytiml Method 

Media of interest identified; 
Standard EPA protocols. 

Soii/Water/PPE 
TCLP - TALITCL analytes 

Required sampling areas or locations and depths Radiological analytes (Th, Ra, U) -

idemified; refer to soil and groundwater 
sections for analyses 

N/ A -collected waste materials 
Required analyses to be determined 

Number of samples required based on requirements of waste 
facility. Waste facility, if required, 

Number ofsamp ks to be determined based on has not been selected. 
requirements of waste facility. Waste t~tcility, if 
required, has not been selected. 

Reference concentration of imerest or O!her 
petformance criteria!DCGLs 

Reference concentrations to be determined based on 
requirements of waste facility. Waste facility, if 
requirt!d, has not been selected. 
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- - - - - - - - - - - - - - - - - - -
Table 1-1. Summary of Data Needs Determination 

Data to be Collected Intended Data Use(s) Data Need Requirements Appropriate Sampling and 
Analysis Methods 

Physical Survey of Project objective(s) satisfied. Dma user perspeCiive(s): Sampling Method 
sample locations 

Locate sample locations, Compliance Physical Survey - GPS 
determine extent of MED- Remedy 

related materials Analytical Metlwd 
Contaminant or characteristic of interest idemijied: 

N/A 
N/A 

Media of illlerest identified; 

NIA 

Required sampling areas or locutions and depihs 
identified; 

NIA 

Number of samples required 

N/A 

Reference concentration of interest or other 
performance criteria!DCGLs 

N/A 
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DRILL RIG OPERATIONAL CHECKLIST 

Site Name: _____________ _ 

Rig 
Model: ____________ Manufacrurer: ______________ _ 

Serial Number: __________ Rig Owner: _______________ _ 

Inspection Performed 
by: 
------------------~~~--~-------------------(Driller's Signature) (Date) 

Checklist Reviewed and 
Emergency Shutdown Observed 
by: ___________ ~~---------------

(Signarure) (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 

A. Kill Switch I Yes () No() NA () 
B. Kill Switch 2 Yes () No () NA () 
c. Kill Switch 3 Yes () No ( ) NA () 
D. Kill Switch 4 Yes ( ) No() NA () 
E. Kill Switch 5 Yes () No ( ) NA () 
F. 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 
beginniog 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. 

Table 2-1 Drill Rig Operational Checklist for Borehole/Monitoring Well Installation 
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1.2 Is the proper type and capacity of fire extinguisher(s) present, 
properly charged, and inspected? 

l.3 Is rig properly grounded? 

1.4 Are rig and mast a safe distance from electrical lines? 

1.5 Can mast be raised without encountering overhead obstructions? 

l. 6 Have spill prevention materials been placed under rig 
(i.e., plastic sheeting)? 

l. 7 Is a spill kit present? 

1.8 Is the safe operating zone/exclusion zone posted (minimum 
radius at least equal to height of raised drill mast)? 

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 
manufacmrer' s specifications? 

1.10 Are moving parts (excluding cathead and other moving parts 
normally used during operations) properly guarded? 

1.11 Are all exhaust pipes, which would come in contact with 
personnel during normal operation properly guarded? 

1.12 Are tank(s) and lines free of leakage? 

1.13 Are all normal or manufacturer-recommended maintenance 
activities or schedules perfotmed at the required frequency? 

l. 14 Are walking and sunding surfaces, steps, rungs, etc., free of 
excess grease, oil, or mud which could create a hazard? 

2.0 CONTROL MECHANISMS 

Are all control mechanisms and gauges on the drill rig functioual 
and free of oil, grease, and ice (checked while running)? 

3.0 HYDRAULICS AND PNEUMATICS 

Yes () No () NA () 

Yes () No() NA () 

Yes () No() NA () 

Yes () No () NA () 

Yes () No () NA () 

Yes ( ) No ( ) NA () 

Yes() No() NA() 

Yes () No () NA () 

Yes ( ) No () NA () 

Yes () No () NA () 

Yes ( ) No () NA () 

Yes () No() NA () 

Yes() No () NA () 

Yes ( ) No () NA () 

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? 

3.2 Are hydraulic and/or pneumatic systems in good condition and 
functioning correctly (checked while running)? 

Table 2-1 (continued) 

Yes () No () NA ( ) 

Yes () No ( ) NA ( ) 
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4.0 L!Ff!NG MECHANISMS 

Note: The mast should be lowered during the completion of lh.is section to allow inspection of ponioos of tbe lifting 
mechanisms normally out of reach during operation. 

4.1 Have all wires, ropes, cables. and lines that are kinked. worn, 
corroded, cracked, bent. crusbed, frayed, stretched, birdcaged, or 
otherwise damaged been replaced and the defective equipment 
removed from the site? 

4.2 Have all wires, ropes. cables, and lines been wrapped around 
winch drums without excessive pinching or binding? 

4.3 Are all pulleys undamaged and functional? 

4.4 Are all clips, clamps, clevises, hooks, and otber bardware u.sed 
to rig wires, ropes, cables, or lines undamaged and 
attached properly? 

4.5 Do all eyes fanned in wires. ropes, cables. or lines attached to the 
rig u.se a thimble to retain tbe sbape of tbe eye? 

4. 6 Do all hooks having functioning safety gates/latches? 

5.0 NONCONFORMING ITEMS 

5.1 When did tbe last operation cbecklist 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. 

Yes () No ( ) NA ( ) 

Yes() No() NA() 

Yes() No() NA() 

Yes() No() NA() 

Yes () No ( ) NA ( ) 

Yes() No () NA () 

A .. ____________________ _ 

Date:. ________ _ 

B .. _______________________________________ __ 

Date: ________ __ 

c. ___________________________________________ __ 

Date: ________ __ 

D .. _____________________ __ 

Date:. ________ _ 

Table 2-1 (continued) 
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Any nonconforming items must be documented in the following remarks section and reported to rhe field operations 
manager for the project prior to operating the drill ring. Reference all remarks to the item numbers noted above. 

Remarks: 

Table 2-1 (continued) 
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Table 2-2 Summary of Soil Parameters to be Recorded on 

Soil Boring Logs Sequence of Drilling Activities. 

Classification 

Depositional environment and formation, if known 

ASTM D 2488 group symbol 

Secondary components and estimated percentages 

-----

Color (using Munsell or GSA Rock Color Chart). Give both narrative and numerical description and note which chart was used. 

Plasticity 

Consistency (cohesive soil) 

Density (noncohcsivc soil) 

Moisture content in relative terms 

Structure and orientation 

Grain angularity 
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Table 3-1 Sample Numbering Scheme for the Site Characterization 

Sample Identification: ~'\X-AAAAmmNNNNnnz 

XXX ~ Site Designator 

AAAA ~ Project Designator 

mm ~Sample Media 

NNNN ~ Sample Number 

nnn ~ Sample Interval 

z ~ Sample Type 

Site designators used for the project will be as follows: 
Town of Tonawanda Landfill~ TLF 
Town of Tonawanda Mudflats~ TMF 

The Project Designator used for this project will be TLSC
Tonawanda Landfill Site Characterization 
Examples 
Soil Sample ~ SS 
Groundwater Sample~ GW 

The Field Manager will maintain a listing of four digit station 
identifiers and correlate them to specific sampling/station 
locations. Numbers from 0 to 8999 indicate regular samples. 
Numbers from 900 I to 9999 indicate duplicates. 

Examples 
005 ~ 0 to 0.5 foot sample interval (surface sample) 
0 I 0 ~ 0.5 to 1 foot sample interval 
040 ~ 3.5 to 4 foot sample interval 
075 ~ 7 to 7.5 foot sample interval 
I 00 ~ 9.5 to 10 foot sample interval 

Examples 
0 ~ Regular 
1 ~ Duplicate 
2 ~ Split 
3 ~ Trip Blank 
4 ~ Equipment Rinsate 
5 ~ Site Source Water Blank 
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Table 4-1 Sample Packaging Checklist 

SAMPLE PACKAGING CHECKLIST 

A TIN: Failure to 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 analytical laboratory at the address indicated on the chain-of-custody form, please 
check the following items; 

• Is the project clearly identified on the chain-of-custody form (including the USACE 
delivery order number)? 

• Are all enclosed sample containers clearly labeled with waterproof (permanent) ink? 

• Are the required analyses indicated on the bottle labels and chain-of-custody form? 

• Does the information on the chain-of-custody form match 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)? 

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

• Is there sufficient ice, if necessary (double bagged in sealable plastic bags) in the cooler 
to ensure preservation of the samples during shipment? 
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