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EXECUTIVE SUMMARY 

This Sampling and Analysis Plan (SAP) presents the rationale for waste characterization and the 

strategy for sampling and analysis activities to support removal of structures and soil external to 

the K East and K West Fuel Transfer System Buildings in the K East and K West Areas on the 

Hanford Site. This project is focused on characterization to support waste designation for 

disposal of the resulting waste at the appropriate disposal facility. This interim remedial action is 

conducted under the 100 Area Remaining Sites ROD which identifies the Environmental 

Restoration Disposal Facility (ERDF) as the preferred disposal facility. 

The waste that is the subject of this SAP includes: 

• Concrete from pads previously used to store filters from the K Basins; 

• Soil underlying the concrete pads and soil on the north side of the pads, down to a depth of 

between a few inches to 4.5 ft~ 

• Sections of the carbon steel monorail and associated concrete supports; 

• Asphalt road on the east side of the pads; and 

• Transite siding (external wall). 

The structures and soil addressed by this SAP are either known to be contaminated with 

radioactivity or are in areas where contamination is possible. Therefore, all materials removed 

from the buildings and associated structures are presumed to be radioactively contaminated. All 

debris and soil will be managed as low-level radioactive waste. 

Debris that contains Resource Conservation and Recovery Act of 1976 (RCRA)/Washington 

State dangerous constituents above regulated levels will be designated as mixed waste. These 

constituents may be present at levels that require treatment to comply with Land Disposal 

Restrictions (LDR). Debris composed primarily of pieces greater than 60 mm, that requires 

treatment for compliance with the LDR, will be treated through an approved alternative 

treatment technology for debris under 40 Code of Federal Regulations 268.45. Debris less than 

or equal to 60 mm will be byproducts from and commingled with larger debris items and will be 
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managed with the related waste stream per RCRA. Only a small amount of debris less than or 

equal to 60 mm is anticipated. 

The sampling design for the debris uses facility or historical radiological sample data to establish 

the radionuclide distribution of radiological constituents of concern. The radionuclide 

distributions are established for each waste stream and subsequently used to estimate the content 

of constituents of concern, indexed to cesium-137 (Cs-137). The Cs-137 content of the waste 

debris will be estimated using the weight-to-curie relationships previously developed for K Basin 

above water waste (HNF 2001a). Laboratory analysis of the soil underlying and around the filter 

wash pads will be used to detennine the Cs-137 content and the concentration of hazardous 

constituents. Section 2.3 discusses the details of this approach and utilizes existing sampling and 

analysis procedures. 

Based on operational history, the contamination source tenn for the concrete, steel, and soil 

addressed in this SAP is assumed to be the same as the K Basin above water waste (basin water 

and sludge). Thus, the radionuclide distribution used to estimate the concentration of 

radionuclides in the waste will be the same as that previously developed for above water debris 

from K East and K West (HNF 2001a). 

In cases where assumptions used to establish historical radionuclide ratios are shown not to be 

applicable, contingency sampling and analysis may be required. Section 2.4 presents methods to 

obtain contingency laboratory analysis of the debris to measure specific isotopes to revise the 

radionuclide ratios for a waste stream. Section 2.4 also includes use of nondestructive assay as a 

contingency analytical approach. It must be emphasized that Section 2.4 is for contingency 

analysis and not routine use. Fluor Hanford is responsible for contingency sampling. 

The concrete pad at K East is painted with different paint than is found on the monorail and 

concrete monorail supports. The material safety data sheets (MSDSs) (Appendix B) for the paint 

on the pad will be used instead of characterization to develop the waste profile for the pad. No 

polychlorinated biphenyls are present in this paint. To determine if the concrete debris from the 

pad designates as RCRA hazardous waste, the concentrations ofRCRA constituents in the debris 
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will be based on the concentration of hazardous constituents in the paint being evaluated as a 

portion of the mass of the debris. Waste smaller than 60 mm will be managed based on a 

determination of hazardous constituents. The concrete pad at K West has not been painted. 

The carbon steel monorails and the concrete foundations and supports were painted with the 

same paint discussed in the Debris SAP (HNF 2001a), and a previous ERDF profile exists for 

debris painted with this paint. The same information used for the previous ERDF profile for 

debris from K Basin will be used to assess the characteristics of the waste in the monorail debris. 

Because there is no basis to believe the asphalt has been contaminated; the asphalt roadway 

material is excluded from designation per Washington Administrative Code 173-303-071 (3)(e) 

and no characterization will be done for disposal. 

The soil at K East will be sampled to confirm the radionuclide distribution and the 

concentrations of characteristic metals and organics and additional organics required by ERDF. 

The details of the sampling are discussed in Section 3.0 of this document. Because the 

operational history of the two facilities indicates that contamination levels at K East are higher 

than what would be. expected at K West, sampling results from K East will provide the basis for 

designation of waste materials generated from activities at K West. 

Personal protective equipment (PPE) associated with these removal activities will be discarded 

using the same procedures as PPE currently generated during routine K Basins operations. As 

such, the PPE is covered by other waste profiles currently in place for K Basin PPE. As a result, 

this SAP does not discuss PPE. 
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This SAP is based on the results of implementing the Data Quality Objectives (DQO) Process as 

documented in the Data Quality Objectives Process in Support of the Characterization of Debris 

and Soil from Removal of Structures External to the I 00 K Storage Basins (HNF 2001 b ). The 

following topics are summarized in Section 1.0: 

• historical data, 

• rationale for data collection, including radiation surveys and sampling, and 

• results of the DQO Process. 

Section 2.0 includes the quality assurance project plan that includes details of the radiation 

survey, analytical methods, detection limits, accuracy, and precision criteria. 

Section 3.0 includes the sampling plan that summarizes information needed by those collecting 

and shipping samples to the laboratory or those performing the radiation surveys. 
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1.0 INTRODUCTION 

The U.S. Department of Energy (DOE) is currently removing spent nuclear fuel (SNF), sludge, 
and debris from the K East and K West Areas, located in the 100 K Area of the Hanford Site. In 
order to facilitate the transfer of SNF, the SNF project is constructing an annex on the north side 
of both the 105 K East and K West Basins. This will involve modifying some of the staging 
areas external to the Basin buildings. These modifications require the removal and disposal of 
some structures and soil that are potentially contaminated with radionuclide and non-radiological 
constituents. This Sampling and Analysis Plan (SAP) is focused on removal and characterization 
of the following materials at both K East and K West for waste designation and disposal: 

• a portion of the filter wash pads, 
• the painted and unpainted sections of the carbon steel monorails, 
• the painted concrete supports for the monorails, 
• the underlying soil, 
• the soil that is not covered by any structure on the north side of the pads, 
• the asphalt road on the east side of the pads and soil area, and 
• the Transite siding (external walls). 

All areas are external to the Fuel Transfer System building located at each facility. 

This work is governed by the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) 100 Areas Remaining Sites Record of Decision (ROD) 
(EPA 1999). The ROD describes disposal of contaminated materials at the Environmental 
Restoration Disposal Facility (ERDF) as the selected remedy, if the materials meet that facility's 
waste acceptance criteria (WAC). The purpose of this plan is to obtain characterization data that 
allow for proper disposal of the waste, whether at ERDF or another appropriately permitted 
facility. This document identifies the waste streams, as well as radiation survey and san1pling 
approaches to be used to characterize the debris and soil. Throughout the text, this interim 
remedial action is referred to as a removal action or activity. 

The personal protective equipment (PPE) is covered by other existing disposal documents and 
profiles and is not part of this SAP. 

1.1 BACKGROUND 

The K Basin Reactors and their associated fuel storage basin were constructed in the early 1950s. 
The basins are located in the Hanford 100 K Area within 1,380 ft of the Columbia River. The 
fuel basins are large, open-topped concrete pools, containing approximately 1.3 million gallons 
of demineralized water each. The basins were originally used to store SNF from the K Reactors 
until the early l 970s, when the reactors were removed from service and the fuel removed from 
the basins. The basins subsequently were used to store SNF from the Hanford N Reactor. Prior 
to removal of SNF from the basins, the K East fuel basin held approximately 1,200 metric tons 
ofN Reactor SNF; approximately 900 metric tons ofN Reactor fuel were stored at K West. The 
spent fuel elements are contained in canisters placed in storage racks under 16 ft of water for 
cooling and radiation shielding. 
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Process knowledge indicates that the fuel stored in the K East Basin experienced significantly 
more corrosion than the materials stored at K West. This resulted in a higher release rate of 
isotopic materials and toxic metal constituents in the sludge found at K East than at K West. 
Water from either basin would be expected to contain some level of contamination from the 
associated sludge, K East more so than K West. The Department of Ecology and the United 
States Environmental Protection Agency (EPA) have agreed in the past that the history of the 
two basins is sufficiently similar that characterization of sludge from K East can be used to 
designate the sludge from K West. Because the primary source of contamination at the filter 
pads is believed to be from basin water, the same logic that was used for the sludge will be 
applied for these activities. Characterization of soil and debris at K East will be used to 
designate the waste streams generated from similar activities at K West. For the reasons 
described above, and the process history for the pads described below, this is believed to provide 
a conservative approach for the K West materials. 

In the absence of a definition for debris in the 100 Area Remaining Sites ROD (EPA 1999), the 
definition given in the ERDF WAC (Bechtel 1998) will be used for this project. This definition 
is based on the Resource Conservation and Recovery Act of 1976 (RCRA) definition of debris 
provided in 40 Code of Federal Regulations (CFR) 268.2(g). For purposes of establishing 
disposal requirements, RCRA defines debris as a solid material exceeding a 60-mm particle size. 
The project does not anticipate that a significant quantity of material less than 60 nun will be 
generated. These items will generally be byproducts from and commingled with larger debris 
items and will be managed with the related waste stream. 

Debris and soil management will depend upon the waste designation. All materials are 
anticipated to be low•level waste (LL W). This project is not expected to generate any 
transuranic (TRU) waste. Debris and soil might designate as hazardous or mixed waste, and may 
or may not contain polychlorinated biphenyls (PCBs). 

The radiological historical data discussed in Section 1.1.1 apply to the concrete pads and soi]. 
Filters containing residual water from the basins were previously stored on the pads, and thus 
may have contaminated the concrete surface with basin water. Although some filters were likely 
stored on the pad at K West, that facility made greater use of ion-exchange columns, reducing 
the potential for contamination. In addition, anecdotal descriptions indicate that basin water 
from K East may have flowed to the soil outside the building before the pad was built. There is 
no history of basin water flushing over the comparable area at K West. 

The last paragraph of Section 1.1.1 explains the previous paint analyses that apply to the paint on 
the monorails and the painted portion of the concrete supports on the monorails. Note that the 
paint on the K East concrete filter wash pad is a new and different paint than that used on the 
monorail and associated monorail support concrete. The material safety data sheets (MSDSs) for 
the paint on the concrete filter pad are presented in Appendix B. The pad at K West has not been 
painted. 
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1.1.1 Previous Investigations 

Summaries of historical data applicable to this project are provided below: 

Mixed Waste Debris for the K Basins Project. An estimate of the Cs-13 7 content of debris was 
performed for past shipments using established dose-to-curie relationships (WHC 1996a, 
WHC 1996b). Radionuclides considered reportable in previous waste shipments included 
strontium-90, Cs-137, plutonium-239/240, americium-241, and plutonium-241. The results of 
these Cs-137 estimates and the weights of the associated waste packages were used to develop a 
weight-to-curie relationship that will be applied to this waste (HNF 2001a). 

Above-Water Waste. Radiochemical analyses for gross alpha, gross beta, cobalt-60, Cs-137, 
and americium-241 were performed on 20 105-KE smears. Nondestructive assay (NDA) of20 
compacted drums and NDA of four boxes of waste was performed. Radionuclides in the 
resulting waste profiles included strontium-90, Cs-137, europium-152, plutonium-238, 
plutonium-239, plutonium-240, americium-241, plutonium-241, and curium-244. The 
radiological data were used along with other information to develop an estimate of the 
radionuclide mix for above water waste in the K Basins (HNF 2000a, HNF 2001a). 

Fuel Basin Water. Because the basin water may have infiltrated the soil under and around the 
K East pad, and the residual water from the filters from the basins may have leaked on the 
concrete pads, the basin water characterization data are discussed here. Waters from the K East 
and K West Basins were analyzed for PCBs. PCBs were not detected in the water using a 
minimum detection limit of 0.5 ug/mL. Inductively coupled plasma (ICP) analysis for total 
metals was performed on water samples from both basins and on sludge from the K East Basin 
only. Although zinc, silicon, copper, and boron were detected in water samples, no toxicity 
characteristic (TC) metals were found above the TC levels, so the water is not a characteristic 
waste. Metals have been found in K East Basin sludge at concentrations that exceed the total 
concentration screening level. Only limited Toxicity Characteristic Leaching Procedure (TCLP) 
analyses were performed on the sludge. There are no data for mercury or organics. In addition, 
these existing TCLP data for the sludge cannot be correlated to the constituents in the water that 
may have accumulated in the soil. 

Based on this information, the soil at K East must be analyzed to assess whether characteristic 
metals are present. Because the water from K East is considered to be more contaminated than 
water from K West, and there is reason to believe that less water would have been introduced to 
the soil at K West, the results from sample analyses at K East will be used to designate soil from 
K West. Because the water does not contain PCBs above the Toxic Substances Control Act of 
1976 (TSCA) levels of 50 ppm, and is not TSCA, the soil should not be a TSCA waste. 

Paint Analysis Applicable to Monorails and Concrete Supporting the Monorails. Analysis for 
total metals by ICP according to SW-846 Method 601 0A [Test Methods for Evaluating Solid, 
Waste Physical/Chemical Methods, EPA 1997] were performed on nine paint chip samples, as 
well as multiple chip samples from an overhead crane. The nine samples were from a grey paint 
that was applied to various surfaces on the mezzanine, I-beams, load out pit and other areas in K 
East and K West. The overhead trolley crane was painted with a red paint. Because the 
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monorail and support pads are coated with a grey paint, the results from the nine samples are 
considered to be more representative of the constituents in monorail paint. Toxic metals (silver, 
arsenic, barium, cadmium, chromium, and lead) were confirmed in paint chips based on total 
metals analysis using ICP. The SAP for K Basin debris (HNF 2001a) discussed these data and 
the data were evaluated in a previous ERDF waste profile (#KBASIN00l, Rev 01, 7/19/2001). 
The total metals concentrations were divided by 20 to approximate TC concentrations in the 
paint and results applied to the total mass of the debris disposed. Based on the resulting 
concentration, the debris does not designate as characteristic waste. The data from the nine paint 
samples are presented in Appendix C. Because a previous profile at ERDF exists for painted 
debris, the previous data supporting ERDF disposal (Profile #KBASIN00l, Rev 01, 7/19/2000) 
will be used. No further analysis or evaluation of this waste stream is performed in this SAP. 

1.1.2 Constituents of Potential Concern 

Constituents of potential concern (COPCs) include RCRA hazardous constituents (i.e., the TC 
metals and organics as listed in Table 2-3), applicable RCRA underlying hazardous constituents 
if the waste designates as characteristic, and PCBs as Aroclors. In addition, the ERDF WAC 
includes limits for additional organics and for radiological content. 

The Data Quality Objectives (DQO) documentation for this project presents the rationale for 
exclusion of COPCs (HNF 2001b). Table 1-6 in the DQO document (HNF 2001b) provides the 
final list of constituents of concern (COCs) remaining for each waste stream with the rationale 
for inclusion and exclusion. The logic for selection of the radioisotopes is presented in 
HNF 2001 a and HNF 2001 b. The radiological COCs are the same as those presented in the 
previous K Basin SAP (HNF 2001a) for waste disposal at ERDF, and are listed in Table 2-2 of 
this document. The radiological COCs are based on the "above water" logic presented in 
HNF 2001a (Appendix A). The logic is that water might have splashed and dried on the debris 
and soil, and thus represent the same source of radionuclides. The soil underlying and 
surrounding the filter wash pad at K East will be analyzed for the COCs listed in Table 2-3. 

The debris waste streams (concrete and steel debris) will be evaluated based upon a previously 
employed weight-to-curie approach (HNF 2001a) and will use the current ERDF Profile 
(#KBASIN00l, Rev 01, 7/19/2001) for K-Basin debris. 

For designation of the debris, the following approach has been used to identify the non
radiological COCs: 

Concrete Filter Pads - Only a portion of the concrete pad at K East is painted. The MSDSs for 
the paint are provided in Appendix B. The pad is relatively new, the paint is not the older paint 
previously used in the 100 Area, and the MSDSs do not list PCBs or metals as constituents. 
Therefore, PCBs are not a COC for the concrete. No characteristic metals or organics are listed 
on the MSDSs; therefore, no characteristic COCs apply. Although the components of the epoxy 
paint used on the pad at K East contained ingredients that might have been regulated, after the 
catalyst and resin were mixed, any chlorines would have been significantly reduced by the 
reaction (Lee & Neville 1967). The resulting concentration (~0.5%) of chlorine would be further 

J 
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reduced by application of the agreed-upon conversion factor of 0.05%, based on the waste 
matrix. The pad at K West is not painted. 

Soil - No data exist for evaluation of the hazardous constituents in this soil; therefore, the soil 
will be analyzed for the TC constituent list and the additional organics required by the ERDF 
WAC. 

Monorails and Painted Concrete Supporting the Monorails - The paint used for these areas was 
the same paint previously evaluated for similar paint used at the K Basins (HNF 2001a). The 
data (Appendix C) used to evaluate the paint indicated that it would not designate for TC metals. 
The metals and organics data supporting the previous profile for debris from K Basins will be 
used to generate this profile. 

Transite Siding - This asbestos siding is to be removed from an external wall at each location. It 
may or may not have been painted. If paint is present, the time period to which the paint belongs 
has not been identified. Therefore, the waste stream will be evaluated for both old and new 
paints, based upon the previous evaluation for old paint (HNF 2001a) and the MSDSs in 
Appendix B. 

Asphalt Paving - Because there is no reason to believe that the asphalt contains any CO PCs 
other than PAH, the asphalt is excluded by Washington Administrative Code 173-303-071 (3)(e) 
from analysis for disposal; therefore, no analyses will be requested for the asphalt and it is not 
given further consideration. 

1.2 DATA QUALITY OBJECTIVES 

The DQO process was employed to develop this SAP and determine the approach for 
characterizing the waste streams for disposal. 

The scope of the DQO process (HNF 2001b) included characterization of the five waste streams 
at each location anticipated to result from this removal activity: (1) concrete pad debris and 
associated new paint; (2) underlying and surrounding soil; (3) asphalt from a road; (4) painted 
carbon steel monorail and concrete supports; (5) Transite siding from an external wall. The 
resulting information and data will allow the SNF Project to designate the waste streams for 
disposal. The DQO process was structured to provide the strategy for characterizing these waste 
streams in support of designation to determine the appropriate disposal facility and/or treatment 
required. 

As noted above, decisions documented through the DQO process may be modified due to 
subsequent changes in project direction or based on discussions documented through the 
comment/response process. Any changes will be documented in project files. Refer to the DQO 
documentation (HNF 2001b) for details about the process or resulting DQO. 
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1.2.1 Step 1: State the Problem 

In the absence of a definition for debris in the 100 Area Remaining Sites ROD (EPA 1999), the 
definition given in the ERDF WAC (Bechtel 1998) will be used for this project. This definition 
is based on the RCRA definition of debris provided in 40 CFR 268.2(g). Debris generated by 
remediation activities must be characterized and designated to allow disposal at ERDF, or be 
segregated for an alternate disposal pathway, as appropriate. All materials removed from these 
project areas are assumed to be radioactively contaminated. Most debris will designate as LL W, 
although some may designate as mixed waste (i.e., radioactive and hazardous). For the 
radiological constituents in the concrete pads, the curie-to-weight method used in the debris SAP 
(HNF 200 I a) will be used for the characterization for disposal. 

Because no current data exist for the soil, soil underlying and outside the concrete structures will 
be excavated and data must be obtained to support designation for disposal. Because the process 
history for the two basins indicates that contamination should be at higher concentrations at 
K East, san1ples will be analyzed from soil at K East only and the results will be applied to 
designate materials at K West. 

1.2.2 Step 2: Identify the Decision 

Step 2 presents the logic pathway that is used to resolve the problem. Tables 2-1 through 2-3 in 
the DQO document (HNF 200 I b) that supports this SAP present the Principal Study Questions 
(PSQs), Alternative Actions (AAs), and Decision Statements (DSs) to resolve the problem that 
was presented above. Figures 1-1 and 1-2 in this SAP present the decision logic, based on Step 
2, which will be used to assess if the waste may be disposed at ERDF or other permitted disposal 
facility. This logic is the same logic previously used for waste designation for debris (HNF 
2001a). 

1.2.3 Step 3: Identify Inputs to the Decisions 

Step 3 identified the data needed to resolve each of the DSs identified in Step 2, as well as the 
analytical performance requirements (e.g., practical quantitation limits, precision, and accuracy) 
to support the data. The logic behind the selection of inputs, field techniques, and analytical 
methods and the tables, which present these information needs, may be found in the DQO 
document (HNF 2001 b ). Because the MSDSs and existing debris profile for the paint will be 
used to designate debris waste streams for TC metals and PCBs, no sampling and analysis will 
be conducted to support decisions related to these COCs. However, sampling and analysis will 
be performed to provide data to characterize the soil waste stream in support of waste 
designation. Table 2-2 in this SAP presents a list of the radiological COCs and the radionuclide 
ratios that will be used to estimate the radionuclide content of the waste. Table 2-3 presents the 
list of radiological and non-radiological COCs and associated analyses to be used for the soil. 
Appendix A presents the final list of radionuclides to be addressed for the debris and soil waste 
streams. Appendix B presents the MSDSs for designation of the painted concrete pad. 
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Table 1-1 lists the DS, the waste stream, and the associated data needed to support each decision. 
For each set of decision, waste stream, and information needs, one or more existing documents 
are listed that allow a designation decision to be made. For soil, there are no data and, therefore, 
sampling is required. The table also provides general rationale and information with respect to 
waste characterization to support designation. 

1,2,3 

4 

4 

10/31/01 

Table 1-1. Evaluation of Existing Data for Waste Designation (3 pages) 

. ' ' 1:1: :!~1'.!i~:,~t t,(]{l!:i!~i{~ i,j~i~ill Iii{ :rr~:'t: 
concrete 
supports to 
rails, concrete 
pads, Transite 
siding 
soil 

Monorails, 
concrete 
supports to 
rails, concrete 
pads, Transite 
siding 

Monorails, 
concrete 
supports to 
rails, concrete 
pads, Transite 
siding 

Radiological Above water Y Radionuclides source tenns 
composition 
(Curie/weight) 
and radionuclide 
ratios 

Radiological 
composition, 
radionuclide 
ratios 

Listed 
dangerous waste 

Characteristic 
waste 

radionuclide 
ratios from 
HNF2001a 

radionuclide 
ratios from 
above water 
(HNF200la), 
no data 
available to 
confirm ratios 
No 
documentation 
of listed waste 
sources. 

NHC-96-101, 
"Analytical 
Report for K 
Basin Paint -
FT-6112," 
9/11/96. 
ERDF Profile 
#KBASJN00I, 
Rev. 01, 
7/19/01. 
Process 
knowledge. 
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Ratios-Y 
Data to 
confirm ratios 
-N 

y 

y 

are expected to be the same as 
K East and K West above 
water debris 

Radionuclides source terms 
are expected to be the same as 
K East and K West above 
water debris. Analyses will 
be performed for gamma 
emitters and, if necessary, 
then for other radionuclides. 
No evidence exists to believe 
there were listed wastes (F, K, 
P, or U) used in association 
with the waste streams. EPA 
policy is to apply listed waste 
codes only when process 
knowledge indicates a listed 
waste source. 
These materials are solids, 
which are not ignitable, do not 
support a corrosive solid (WA 
state) designation, are not 
explosive, and do not contain 
reactive sulfides or cyanides. 
There are two types of paint 
present on these materials; an 
older paint on the monorails, 
supports, and transite and a 
newer paint applied to the 
concrete pad. Six toxic 
metals (silver, arsenic, 
barium, cadmium, chromium, 
and lead) were confirmed to 
be present in older paint chips 
at concentrations greater than 
screening limits for TC 
criteria. However, it is 
assumed that the paint 
remaining on the surfaces is 
less than 0.05% of the waste 



4 Monorails, Toxic dangerous 
concrete waste 
supports to 
rails, concrete 
pads, Transite 
siding 

4 Monorails, Persistent 
concrete dangerous waste 
supports to 
rails, concrete 
pads, Transite 
siding 
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ERDF Profile y 
#KBASIN00I, 
Rev. 01, 
7/19/01. 
Process 
knowledge 

ERDF Profile y 
#KBASIN00 I, 
Rev. 01, 
7/19/0 I. 
Process 
knowledge 
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streams; therefore, the waste 
streams will not designate for 
toxic metals. Because 
pesticides/ herbicides arc not 
in the paint fonnulations and 
the paint is dry (i.e., no 
volatile organics are present), 
none of the remaining 
characteristic codes will apply 
to these waste streams. The 
TC volatile organics were 
previously removed from 
consideration based on: 

Paint was applied over 
30 years ago and, due to 
low vapor pressure, 
volatiles organics are no 
longer present. 

MSDS for the newer paint 
indicates no basis for 
designating these materials for 
any characteristic constituents. 
Toxic waste constituents are 
not suspected in these waste 
streams of steel, concrete, and 
asbestos materials. However, 
if toxic constituents are 
present in the paint and it is 
assumed that the paint 
remaining on the surfaces is 
less than 0.05% of the waste 
streams, the waste streams 
will not designate as toxic 
dangerous waste. 
Halogenated organic 
compounds and polycyclic 
aromatic hydrocarbons are not 
suspected in the waste streams 
at concentrations that would 
cause the waste to designate 
as persistent dangerous waste. 
The MSDS for the newer 
paints used on the concrete 
pad indicate that there should 
be no persistent waste issues 
associated with that material. 
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Process 

monorails, concentrations knowledge the steel, concrete, or Transite, 
concrete although some of the surfaces 
supports to retain paint. PCBs have been 
rails, Transite found, associated with old 
siding (old paint, elsewhere on the 
paint) Hanford Site at levels above 

50 ppm but below 500 ppm. 
4 Concrete pad PCB MSDSs; see y MSDSs for new paint used in 

with (new) concentrations Appendix B the l 00 K East Area do not 
paint identify PCBs as an 

ingredient. 
4 Painted Asbestos Process y These materials are solids 

monorai ls, knowledge which do not contain asbestos. 
concrete 
supports to 
rails, concrete 
pads, soil 

4 Transite siding Asbestos Process y This building material is 
knowledge known to contain asbestos. 

5 Monorails, Land disposal Process y Because the waste streams are 
concrete restricted waste knowledge not expected to designate, 
supports to federal land disposal 
rails, concrete restrictions (LOR) are not 
pads, Transite applicable. Also, the material 
siding is not liquid, a solid acid 

waste, or organic/ 
carbonaceous and is not 
believed to be extremely 
hazardous waste; therefore the 
state LOR do not apply. 

4 Soil Listed No y No evidence exists to believe 
dangerous waste documentation there were listed wastes (F, K, 

of listed waste P, or U) used/generated in the 
sources. 100 K Area. 

EPA policy is to apply listed 
waste codes only when 
process knowledge indicates a 
listed waste source. 

4,5 Soil Characteristic no data N Analyses will be performed. 
waste, toxic Designation will be based on 
dangerous the analyses. 
waste, LDR 
waste, PCBs 

4 Soil Persistent no data N Designation will be performed 
dangerous waste based on data from analyses 

by Methods 8260 and 8270. 

The EPA policy regarding the application of a listed waste designation is that the listed waste 
codes should be applied only when the source of the waste is known and it can be concluded to 
require the application of the listed code. Even when analysis indicates the presence of a 
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constituent that could carry a listed waste code, unless process knowledge indicates that the 
constituent was used for a listed purpose, the code should not be applied. There is no available 
information that indicates a listed waste code should be applied to the K Basin waste streams; 
therefore, no listed waste codes will be applied. 

A radiological survey of the filter wash pad was performed on 7/28/00 (SNF Project 
Radiological Survey Report (KOOOSI 1)). Although the data were not gathered to support waste 
characterization, it provides information as to the potential contamination levels that will be 
encountered during this project. TI1e debris SAP (HNF 2001a) provides a calculation that 
supports use of the weight-to-curie conversion factor currently used for K Basin debris. 

1.2.4 Step 4: Define the Boundaries of the Study 

Step 4 identifies the geographic (spatial) and temporal boundaries of the area under investigation, 
as well as practical constraints that must be considered in the sampling design. No temporal 
boundaries have been identified. Table 4-1 in the DQO document (HNF 2001 b) defines the 
attributes that make up each pofulation of interest. It is expected that approximately 40 yd3 of 
concrete, 260 yd3 of soil, 20 yd of asphalt, and 270 ft2 of Transite siding will be removed and 
require disposal from K East; similar quantities of concrete, soil, and asphalt will be generated at 
K West, while approximately 300 ft2 of Transite are expected from that facility. . 

The geographic area of investigation at K East includes the portion of the filter wash pad that is 
not currently marked as a radiation control area, and the underlying soil to a depth of at least 
4.5 ft, external to the north side of the Fuel Transfer System building. Decisions on the 
disposition of concrete pad or soil (i.e., the scale of the decision) will be made for the entire area 
being investigated. The pad to be removed at K West has the same configuration as that at 
K East, but is not delineated based on contamination; removal will be based on project 
requirements to support the site changes. 

The decisions identified in the DQO process apply to the removal of all debris or soil covered by 
this removal action. These decisions may or may not be appropriate for later debris or soil 
removal activities external to the K East and K West buildings. The difficulty associated with 
collecting representative samples from debris waste streams supports use of the weight-to-curie 
conversion rather than sampling and laboratory~based analysis of radionuclides. 

1.2.5 Step 5: Develop a Decision Rule 

Step 5 combines information developed in DQO Steps 1 through 4 with a statistical parameter of 
interest (such as mean, median, or percentile) and an action level to provide a concise description 
of what action will be taken based on the results of the data collected. Table 5-2 in the DQO 
document (HNF 2001 b) lists the final action level for each DS and COC. This information is 
incorporated into the analytical performance requirements presented later in this SAP. 
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Figure 1-1. K East Area Debris and Soil Disposition Decision Logic 
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1SNF staff will provide the necessary inputs for the ERDF to perform calculations. It Is not 
anticipated that the proposed waste will present any problems for the ERDF inventory. 
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Figure 1-2. Chemical Waste Designation Decision Logic 
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Table 1·2, below, (Table 5.3 in the DQO document (HNF 2001 b)) combines the parameter of 
interest, scale for decision making, action levels, and alternative actions into separate 
"IF ... THEN ... " Decision Rules. These decision rules are the output from the DQO process and 
describe actions that will be taken based upon the results of data analysis. 

Table 1.2. Decision Rules 

:\\D..S#.lJ~! ;li,~ii;if-1!\i/,.;\;.:: :<·:;::;> .1:i/<:'i/':,;r: :)/': :·,, Y,<,:::· Det~ion Ride;;, :,r:;;. ::.,:.:;;-,." .. :/'.' . •. .. :·_-_ ... _:_ .. ·:·:·'.'•· 

I, 2, 3 If the radionuclide COCs in the waste do not exceed the radionuclide ERDF WAC (BHI 1998) 
(Ci/m3

), then the waste will be evaluated by Decision Rules# 4a, 4b, and 5. 

If the radionuclide COCs in the waste exceed the radionuclide ERDF WAC (BHI 1998) (Ci/m3
), 

then the waste will be evaluated on a case-by-case basis for possible ERDF disposal, but may not 
be sent to ERDF. The waste will be evaluated by Decision Rules# 4a, 4b, and 5. 

4a If process knowledge or concentrations of the detected analytes indicate that the waste does not 
designate as listed, TC, toxic dangerous (i.e., state dangerous waste (DW)), persistent dangerous 
(i.e., state dangerous extremely hazardous waste (EHW)), PCBs, or asbestos, then the waste will be 
evaluated for disposal at ERDF or another pennitted facility. 

If process knowledge or concentrations of the detected analytes indicate that the waste designates 
as listed, TC, toxic dangerous (i.e., state OW), persistent dangerous (i.e., state dangerous EHW), 
PCBs, or asbestos, then the waste will be evaluated for disposal at ERDF or another pennitted 
facility. 

4b If process knowledge or concentrations of the detected analytes do not exceed the ERDF WAC 
limits, the waste will be disposed at ERDF. 

If process knowledge or concentrations of the detected analytes do exceed the ERDF WAC limits, 
then discuss with regulators the options of treating the waste and/or sending the waste to another 
permitted facility 

5 If process knowledge or any detected analyte dictates LOR-required treatment and disposal, the 
waste will be treated and disposed at ERDF or another pennitted facility. 

Ifno process knowledge and none of the detected analytes dictate LOR-required treatment and 
disposal, the waste will be disposed in ERDF or another pennitted facility without treatment. 

•Rad1onuchde content 1s estimated from weight to Cs-137 curie conversions for debris, followed by application of the 
radionuclide ratios in Table 2-2. For soil, the Cs-137 and other gamma emitters will be obtained from laboratory data, 
followed by application of the radionuclide ratios in Table 2-2. 

1.2.6 Step 6: Specify Limits on Decision Error 

This section of a DQO generally is used to establish the parameters for a statistically-based 
sampling design. This SAP does not describe a statistically.based sampling approach for debris. 
Debris will be evaluated through weighing of all materials followed by use of the curie/weight 
ratio and application of the above water radionuclide ratios in Table 2·2, as discussed in 
HNF 2001a. 

Soil will be evaluated for non•radiological COCs by random sampling designed to establish a 
mean estimated concentration for all soil to be removed. Radiological COCs for the soil will be 
estimated using a judgmental sampling of areas of maximum dose rate. Refer to Step 6 in the 
DQO document (HNF 2001 b) for additional details. 
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Contingency sampling will be performed only if anomalous waste is generated. Contingency 
sampling is discussed in Section 2.4. 

1.2.6.1 Radioactive Debris Waste 

Each waste container of debris will be weighed. An estimated COC inventory for waste 
containers of debris will be derived from weight-to-Cs-13 7 curie data coupled with radionuclide 
ratios from the previous K Basin SAP (HNF 2001 a). 

1.2.6.2 Painted Debris 

Designation for characteristic waste of the painted waste streams ( concrete and metal debris from 
the monorails and concrete pads) will be based on the contribution of the hazardous constituents 
in the paint layer to the mass of debris being disposed. 

For painted monorails and concrete supports, the PCB concentration in the paint alone will be 
used to designate with respect to PCB concentration. 

1.2.6.3 Soil 

Sampling and analysis of the soil underlying and adjacent to the concrete at K East is planned to 
characterize the soil waste stream from both sites for designation. There are three options 
discussed for the timing of soil sampling: (1) sample before digging, (2) sample during the soil 
removal, and (3) sample from the bags after removal. The timing of sampling is important 
because the project must remove soil before fixed laboratory data will be completed and thus 
before a profile and ERDF roll-off (or other approved facility transportation boxes) will be 
obtained. The project will store soil in large plastic disposal bags until the soil is disposed at 
ERDF or other approved facility. 

Option 1. This option will be used if samples are collected before digging. Triangular grids will 
be placed on the soil surface after removal of the pad. The grids will cover the soil under the pad 
and area adjacent to the pad that will be removed. For radionuclides, the surface soil will be 
surveyed, the three highest dose rate areas located, and subsequent samples in those three areas 
collected down to depth of excavation predicted for that area (4.5 ft to a few inches). Each 
sample will be a composite from the surface to a maximum depth of 4.5 ft. The depth is to be 
equivalent to the planned depth of excavation. This is a biased sampling design and will result in 
a conservative estimate of radionuclide concentration. 

For the non-radiological parameters, there is no demonstrated association between (1) metals and 
organics and (2) the radionuclides. Therefore, three samples from randomly selected grid nodes 
will be collected. Each sample will be colJected and composited from the surface to a maximum 
depth of 4.5 ft at each location. The depth of sampling is to be equivalent to the planned depth of 
excavation. The samplers will discuss with the construction engineers the depth of planned 
excavation before sampling. 
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Analysis for all options. For all options for rad analysis of soil, the approach described below 
will be followed. Initially, gamma energy analysis (GEA) of the samples for gamma emitters 
will be perfonned by the fixed laboratory. The ratios of individual gamma emitters to Cs-137 
will be compared to the values in Table 2-2. If the ratios are less than or equal to those in Table 
2-2, no additional analyses will be performed, and the ratios based on Table 2-2 will be used to 
estimate radionuclides other than Cs-137. If the gamma analysis indicates that the ratios are not 
consistent with the values in Table 2-2, then radionuclides in Table 2-3 may be analyzed and the 
actual concentrations used for all measured isotopes. 

For all options for analysis of non-rad, the analytes, methods and practical quantitation limits 
(PQLs) in Table 2-3 will be obtained. 

Option 2: This option will be used if sampling is performed during soil removal. In this case, it 
is assumed that the bulldozer or backhoe will be used both for excavation of the soil and for 
digging in areas to allow sample collection. Triangular grids will be placed on the soil surface 
after removal of the pad. The grids will cover the soil under the pad and area adjacent to the pad 
that will be removed. For radionuclides, the surface soil will be surveyed using the same grids 
previously discussed. The three highest dose rate areas will be located and marked with flags. 
As excavation proceeds, samples in those three areas will be collected down to depth of 
excavation predicted for that area (4.5 ft to a few inches). Each sample will be a composite from 
the surface to a maximum depth of 4.5 ft. The depth is to be equivalent to the planned depth of 
excavation. This is a biased sampling design and will result in a conservative estimate of 
radionuclide concentration. The radionuclide and non-radionuclide analyses will be the same as 
previously discussed. 

For the non-radiological parameters, the same grids will be used. Three random locations will be 
selected and flagged before digging begins. Three samples from randomly selected grid nodes 
will be collected as the excavation proceeds. Each sample will be a composite from the surface 
to a maximum depth of 4.5 ft at each location. The depth of sampling is to be equivalent to the 
planned depth of excavation. The samplers will discuss with the construction engineers the 
depth of planned excavation before sampling. 

Option 3. This option will be used if the samplers cannot be present during digging and the soil 
must be bagged before sampling. Triangular grids will be placed on the soil surface after 
removal of the pad. lhe grids will cover the soil under the pad and area outside the pad that will 
be removed. For radionuclides, the surface soil will be surveyed using same grids previously 
discussed. The three highest dose rate areas will be located and marked with flags. As 
excavation proceeds, for radionuclides, the soil from the three highest surface survey areas will 
be placed in one or more bags and will be marked for radionuclide sampling. A sample from 
each of three bags containing the high survey data surface soil will be obtained. Each bag 
contains about 9.5 yd3 and has a large opening to allow for obtaining the samples. 
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Workers removing the soil will keep a map and log identifying the location and depth from 
which each bag of soil is collected. Each bag will be randomly numbered; three random 
nwnbers will be selected for sampling the non-radionuclide analytes. A clean, small shovel, 
trowel, or small hand coring device will be used to get samples from various soil portions within 
each bag. A sample will be collected from each of the three randomly numbered bags chosen for 
sampling. 

The following tables show, under a variety of assumptions of what the sample standard deviation 
might be, what sample sizes would achieve the desirable error rates (ex.= 0.10, f3 = 0.20). For 
each table, the regulatory limit of an inorganic analyte is taken as the Action Limit. The sample 
standard deviation(s) is varied to show the impact on sample size of the variability in the 
concentrations. 

No analytical data exist for the concentration of any parameter to be measured in the soil 
underlying or adjacent to the concrete pad. Of the eight TC metals, arsenic, chromium, lead, 
and silver (As, Cr, Pb, and Ag) have same TC action limit of 100 ppm (based on total analysis) 
and all have the same published variance; therefore, Pb will be used as the target analyte to 
represent these metals. Pb is the logical choice because there are at least two possible sources of 
contamination. Vehicles which used leaded gasoline have driven on the soil, and Pb is a known 
contaminant from vehicle exhaust. In addition, Pb shielding was used in this area and is known 
to shed Pb particles. Barium (Ba) has one of the higher limits and was selected for this reason. 
This leaves mercury, selenium, and cadmium (Hg, Se, and Cd) which have various action limits. 
There is no reason, given the volatility of Hg and Se and the mobility of Hg, to suspect that these 
would remain in the soil. In addition, Cd and the organic compounds are not expected to be 
present. Because it is more likely that Pb and Ba may be present in the soil, these metals were 
used to estimate the number of samples. 

The following discussion shows, under a variety of assumptions of what the sample standard 
deviation might be, what sample sizes would achieve the desirable error rates (a= 0.10, 
f3 = 0.20). In each table, the regulatory limit of an inorganic analyte is taken as the Action Limit. 
The sample standard deviation is varied to show the impact on sample size of the variability in 
the concentration. 

For Pb: 

Action Limit= 100 mg/kg for the TC based on total analysis 
t:,. = width of gray region (area of greater uncertainty and inability to determine with sufficient 

confidence that the site concentration is truly below the Action Limit) 

Sample Size Determination for Lead Under Varying Assumptions 
(a= 0.10, 13- 0.20 s-5 s= 10 s=20 s-•30 

.1.=20 2 6 11 s = 13.9• 
(20% of Action Limit) 3 

A= 10 2 6 19 42 s = 6.9* 
( I 0% of Action Limit) 3 

*Greatest standard dev1at1on for which three samples meet the desired error rates. 
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For Ba: 

Action Limit = 2000 mg/kg for the TC based on total analysis 
/1 = width of gray region (area of greater uncertainty and inability to determine with sufficient 

confidence that the site concentration is truly below the Action Limit) 

Sample Size Determination for Barium Under Varying Assumptions 
(a= 0.10, ~ = 0.20 s=50 s-100 s-150 s=300 

.6 = 400 2 2 2 4 s = 278• 
(20% of Action Limit) 3 

6=200 2 2 4 11 s = 139• 
( I 0% of Action Limit) 3 

•Greatest standard deviation for which three samples meet the desired error rates. 

The sample sizes under these two examples imply that, if we are comfortable with a.= 0.10 and 
~ = 0.20 and with a gray region equal to 20% of the Action Limit, then three samples are 
sufficient to meet the error tolerances under assumptions that the standard deviation for Pb will 
be 13.9 mg/kg or less, and that for Ba will be no larger than 278 mg/kg. These standard 
deviations are greater than the expected analytical variation based on current precision estimates. 
The added variation allows for heterogeneity of the soil. These seem like reasonable 
assumptions for the expected concentrations, implying that three samples is a reasonable sample 
size to propose. In order to achieve low standard deviations in analytical data, it is recommended 
that sample handling and preparation carefully follow approved standard operating procedures, 
and that blending of the composited segment of the core sample be done as thoroughly as 
possible. (However, note that the samples taken for analysis of volatile organics will not be 
blended or homogenized. Blending or homogenization would cause loss of volatile analytes.) 

1.2.6.4 Transite Siding 

Transite siding is known to be made of asbestos and may have both old and new paint. It will be 
evaluated by process knowledge. 
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2.0 QUALITY ASSURANCE PROJECT PLAN 

2.1 PROJECT MANAGEMENT 

The following section identifies the individuals or organizations participating in the project and 
discusses specific roles and responsibilities. This section also discusses quality objectives for 
measurement data and discusses special training requirements for staff performing the work. 

2.1.1 Project and Task Organization 

Figure 2-1 presents the organization chart for sampling/analysis and waste management 
interfaces to ERDF. 

2.1.2 Roles and Responsibilities 

This section identifies the responsibilities of various organizations supporting these remedial 
activities which collect, analyze, survey, or assess results of data for waste disposal. 

K Basin Operations Support Sample Management Representative (contingency only) 

• Used for contingency sample management only 
• Maintain operating procedures as custodian, and revise procedures (if necessary) to perform 

sampling that include collection, chain of custody, packaging, and shipping procedure 
· • Maintain sample analysis records in a 2-hour-rated fire resistant file cabinet 

• Receive data packages 
• Perform or contract data review 
• Maintain copies of radiological survey records and assemble into files to support waste 

characterization and designation 

Fluor Hanford, Inc. (FH) Nuclear Process Operators (Duties apply to Contingency 
Sampling only; do not apply to soil) 

• Perform sampling for contingency sampling only 
• Document sampling activities in a controlled logbook 
• Initiate chain-of-custody documentation 
• Package and ship samples to the specified laboratory 
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Figure 2-1. Sampling/Analysis and Waste Management Organization Chart 
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Specified Analytical Laboratory 

• Adhere to and use procedures that are equivalent to those listed in Table 2-3, Sections 2.3, 
2.6, 3.8, and 3.9 

• Adhere to the latest revision of the Hanford Analytical Quality Assurance Requirements 
Documents (HASQARD) 

• Receive samples and initiate internal chain-of-custody documentation 
• Provide specified radiological or non-radiological analyses 
• Provide specified data package to the Operations Support Sample Management 

Representative 

K Basin Operations Support Manager (or designee) (contingency samples only) 

• Oversees sample management program 
• Authorizes new radionuclide ratios to be applied to waste, as needed 
• Obtain additional analytical services such as NDA, if needed 

FH Radiological Control Organization 

• Conduct specified surveys and/or NDA 
• Provide dose rate data for sample collection, packaging, and transportation or shipment to the 

laboratory used for contingency analysis discussed in Section 2.4 
• Provide the Radiological Work Permit 

Waste Management FH 

• Review characterization data used to designate waste 
• Provide shipping documentation to ERDF 

ERDF Waste Management (Bechtel Hanford, Inc.[BHI]) 

Designate waste based on survey/laboratory results and calculated radionuclide content 
• Supply shipping containers for waste going to ERDF 
• Dispose of waste that meets ERDF WAC in ERDF 

Quality Assurance Organization 

• FH quality assurance (QA) and BHI QA have the option to conduct random surveillances to 
verify compliance with requirements of this plan 

Environmental Restoration Contractor (ERC) Analytical and Field Services 

• CH2M Hill Hanford/BHI will collect only the soil samples 
• Manage the logistics of obtaining soil analyses from off site laboratories 
• BHI will not perform contingency sampling or analyses 
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2.1.3 Special Training Requirements/Certification 

Hazards associated with radiation and radiological contamination are well known and 
documented for the K East and K West Areas. The Hanford Site Radiological Control Manual 
(HSRCM) (DOE-RL 1996) addresses worker training requirements, visitor training and escort 
requirements, dosimetry, monitoring, posting, and required radiological surveillance. The 
specific training required by 29 CFR 1910.120 is implemented by the HSRCM. Training 
requirements for this project are discussed in Section 7 of the K-Basins Interim Remedial Action 
Health and Safety Plan (HASP) (HNF 2000b). Project-specific training requirements and 
references are discussed below. 

In the event that a worker may have a reasonable possibility of exposure to hazardous chemicals 
while performing a specific remediation task in the K East or K West Area, the worker's 
supervisor will ensure that the worker has the appropriate level of training, in accordance with 
29 CFR 1910.120, before the work is performed. 

SNF Project Administrative Procedure RP-14-004, "Radiological Area Access Control," defines 
training requirements for various circumstances applicable to entry into K Basins. Training 
requirements in this procedure apply to all individuals who are required to have access to the 
K Basins. 

Job-specific training requirements for SNF Project personnel are outlined in Procedure 
TN 8-001-08, "General Training Administration." This procedure covers facility orientation 
training, Hanford General Employee Training, facility emergency plan, SNF Project orientation, 
initial and continuing training, on-the-job training, required reading and drills. The training 
requirements for each employee are determined using a graded-approach and are documented in 
the appropriate Training Matrix. 

All visitors, general employees, or members of the public, will have training or instruction before 
entry to the K Basins according to the requirements of SNF RP-14-004. 

2.1.4 Quality Objectives and Criteria for Measurement Data 

The QA objective of this plan is to develop implementation requirements that will provide data 
of known and appropriate quality. Data quality is typically assessed by representativeness, 
comparability, accuracy, precision, and completeness. These parameters are described below. 
The applicable quality control (QC), quantitative target limits, and levels of effort for assessing 
data quality are dictated by the intended use of the data and the nature of the analytical method. 
A summary of COCs for each waste stream is provided in Table 1-6 of the DQO document 
(HNF 2001 b ). The analytical methods and laboratory detection limits for soil samples that will 
be measured are presented in Table 2-3; sample size and holding times are provided in Table 3-4. 
Table 2-4 provides the same information for radionuclide contingency samples. The COCs that 
are not listed in these tables will be estimated based on radionuclide ratios in the waste as 
discussed in Section 2.2. QC parameters of accuracy and precision that will be applied to soil or 

10/31/01 2-4 



HNF-8918, Rev. 1 

contingency characterization samples are presented in Table 2-3. The nomenclature used to 
describe quality parameters is discussed below. 

Representativeness is a measure of how closely measured results reflect the concentration of 
constituents distributed in the sample matrix. Sampling plan design, sampling techniques, and 
sample handling protocols (e.g., storage, preservation, and transportation/shipping) have been 
developed and are discussed in later sections of this document. Documentation will establish 
that protocols have been followed and sample identification and integrity are ensured. 

Comparability expresses the confidence with which one data set can be compared to or used with 
another data set. Data comparability will be maintained by using standard documented 
procedures, consistent methods, and data reporting units. Analytical methods and target 
detection limits are listed in Table 2-3. Actual detection limits will depend on the sample matrix, 
constituent, and test portion and will be reported as defined for the specific samples. Detection 
limits are functions of the analytical method utilized to provide the data and the test portion 
analyzed. For the soil analyses and contingency sampling, sufficient amounts of sample material 
are expected to be available. In addition, for radiological analyses, sufficient radionuclide 
activity to perform the analyses also is expected. 

Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of 
chemical test results is assessed by spiking samples with known standards and establishing the 
average recovery. A matrix spike is the addition to a sample of known amounts of a standard 
compound similar to the compounds being measured. Radionuclide measurements that require 
chemical separations often use this technique to measure method performance. For radionuclide 
measurements that are analyzed by gamma spectroscopy, laboratories typically compare results 
of Laboratory Control Samples against known standards to establish accuracy. Usually, only a 
few target analytes are selected for QC analysis for gamma spectroscopy (e.g., Cs-137, 
cobalt-60). Calibrations are evaluated by comparing results from measurements of check 
standards to known values and/or by generation of in-house statistical limits. Table 2-3 lists the 
accuracy targets for laboratory analyses for the project. 

Precision is a measure of the data spread when more than one measurement has been taken on 
the same sample. Precision can be expressed as the relative percent difference for duplicate 
measurements or as the relative standard deviation for other multiples. Precision targets for 
laboratory analyses are listed in Table 2-3. 

Completeness is a comparison of the valid data required to the amount of valid data obtained 
from the analytical measurement process and the complete implementation of defined field 
procedures. The completeness objective for this SAP is 100%. Completeness will be assessed 
by waste stream on an analyte-specific basis. If the completeness objective is not met, additional 
samples will be collected and analyzed. 
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2.1.5 Documentation and Records 

Field logbooks contain area and task-specific information. Field logbooks that are used during 
collection of samples for waste characterization will be identified as a quality record and will be 
maintained as such. 

Maintenance of field documents will be in accordance with the HASQARD (DOE-RL 1998) 
Volume II, "Sampling Technical Requirements," Section 4.1.2, "Field Logbook," or equivalent. 

2.2 SURVEY/DATA ACQUISITION 

The following sections present the logic and requirements for radiological survey. The 
radiological dose rate survey data will be used to guide selection of sample points in the 
underlying soil after removal of the concrete pad. 

Waste generated by this removal activity and deemed appropriate for shipment to ERDF will be 
processed to comply with ERDF WAC (BHI 1998) and packaged according to Procedure 
OP-46-006 ("Processing Contaminated Waste for ERDF Disposal"). 

Packaged waste will be surveyed according to appropriate instrument procedures to assure that 
the outside of the waste debris /soil package meets surface c;ontamination limits. The survey will 
be documented per HNF-PRO-1892 ("Documentation of Radiological Surveys"), and shipped to 
ERDF where it will be weighed. The weight of the waste package will be used to estimate the 
Cs-137 curie content of the debris waste streams as discussed below. Soil will be analyzed for 
Cs-137 curie content as discussed in Section 2.3. Utilizing the ratios of the COCs to Cs-137 as 
discussed in Section 2.2.1, the radionuclide content of both debris and soil will be estimated. 

If the waste is determined to be anomalous (as defined in Section 2.2.3), it will be set aside and 
may be subjected to sampling and analysis. The approach for contingency sampling is discussed 
in Section 2.4 of this SAP. The sections below address requirements for instrument calibration 
and maintenance, and data management. 

2.2.1 Debris Weight-to-Cs-137 Curie Conversion 

The weight-to-curie relationship that will be utilized for K Basin waste is based on the dose-to
curie relationships found in methods discussed in WHC-SD-WM-PROC-020 ("Procedure for 
Categorizing and Inventorying Waste in Standard Containers" [WHC 1996e]). The technical 
basis for this procedure is presented in WHC-SD-WM-RPT-267, "Basis for Dose Rate to Curie 
Assay Method" (WHC 1996a). Briefly, the method utilizes a family of curves that relate the 
measured dose rate (R/hr) to the Cs-137 curie content of the waste. Although the technical basis 
document (WHC 1996a) was prepared for tank waste, the basic premise of the document is that 
the major contributor to the measured dose rate is Cs-137. That same premise is appropriate for 
the K Basin debris. Although other gamma emitters do exist in the K Basin debris, the most 
common (cobalt-60, europium-152, europium-I 54, and europium-155) generally are less than 
10% of the Cs-137 content. By using the conservative assumption that all measured dose rate is 
from Cs-137, other gamma-emitting radionuclides, if present, would be led to an overestimation 
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of the Cs-137 content of the waste. All other radionuclides will be estimated based on use of 
specific ratios of COC radionuclides to Cs-13 7 for the waste in question. Thus, the final 
estimated radionuclide content would likely be overestimated if gamma-emitting radionuclides 
were present in greater abundance than anticipated. 

A review of the past K Basin waste disposal records was perfonned to develop a correlation 
between Cs-13 7 concentrations and the weights of the various waste streams, "Documentation of 
K Basin Waste Determination Based on Cs-137 Concentration in Ci/Kg" (SNF 2001). This 
relationship was then utilized with the scaling factors from the SAP to determine the 
radionuclide concentrations. 

The review consisted of looking at waste data from 1996 through early 2000 and comparing 
Cs-137 concentrations from each of the waste streams from K East and K West. 

In late 1999, a change in the nuclide determination methodology was made and the dose-to-curie 
models were updated. This resulted in three orders of magnitude increase in waste Cs-13 7 
concentration. In reviewing the data, the higher Cs-13 7 information was used to make the 
comparison. 

The basis for the Cs-13 7 concentrations applied to the waste determinations prior to mid-1999 
came from the report, "Characterization of Radioactive Waste at 100-N," (WHC 1990). The 
methodology utilized after mid-1999 is identified in WHC-SD-WM-RPT-267, "Basis for Dose to 
Curie Assay Method," (WHC 1996a). This later method is recommended in the " Sampling and 
Analysis Plan for K-Basins' Debris" (HNF 2000e). 

The waste containers chosen to make the Cs-137 Ci/kg relationship were those that the Cs-137 
concentrations in the waste were developed after mid-1999. 

A Cs-137 waste concentration was developed by performing the following steps: 

• 

• 

Waste information was obtained from the Solid Waste Information Tracking System and 
placed on an Excel spreadsheet. The data was then sorted to just provide Cs-13 7 waste 
concentration. The data was then further sorted into three waste streams, K East Above 
Water, K East Below Water and K West Above Water. 

The K East and K West Above Water Waste was then sorted into those containers classified 
before September 1999 and those classified after September 1999. This allowed a statistical 
review of the data. 

The mean standard deviation for Cs-13 7 and container weight of each set of data was 
determined. A 95% confidence level of the data was used to identify an upper limit for the 
waste. The Cs-13 7 concentration was determined to be the mean Cs-13 7 concentration of the 
waste plus 1.96 standard deviation of the Cs-137 concentration. The Cs-137 concentrations 
are presented in Table 2-1. 
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• The Cs-13 7 concentration was then used to detennine the COCs radionuclides using scaling 
factors identified in the "Sampling and Analysis Plan for K-Basin's Debris" (HNF 2001 a). 
These radionuclides were then compared against the ERDF WAC. 

Table 2-1. Cs-137 Concentration in K Basin Waste Streams 

:
1?,lcx~rt(t f i!':T:~:;,;i;;;:~%:·};:·:i;~;:~!;:1;~~?:!J~r.:;:'..:;:;· · · .. ::liti~;:0~;\1:~•?'£~:1t:~t~{j~· 
K East Above Water 1.12 E-5 
K West Above Water 8.51 E-6 

2.2.2 Cs-137 Curie-to-Radionuclide Content Estimate for Waste 

In previous work (HNF 2001a), a final list of COCs was generated for waste disposal from K 
East and K West. The logic and approach for selecting the final list of COCs are discussed in 
Appendix A of the Debris External to the Basins Removal DQO (HNF 2001 b) and Appendix A 
of this document. The COCs appropriate for these removal actions at K East and K West would 
be the same as those estimated for the above water waste from the basins. As discussed in the 
previous documents (HNF 2000e, HNF 2001a), the source of radionuclides in the above water 
waste in the K Basin is ultimately N Reactor fuel rods. The mechanism for deposition of 
contamination on above water waste is also discussed and is mainly dried Fuel Basin water and 
incidental sludge particles that might adhere to equipment and filters that are removed from the 
basin. 

As discussed in the DQO for this project, the source of radionuclides on, around, and under the 
pads is basically the same as for the K East and K West above water debris, and the same list of 
COCs will be used. For debris waste streams, the Cs-137 content will be estimated through 
weight-to-curie conversions that are discussed above. The ratios of various COCs to Cs-13 7 
have been estimated based on review of available analytical data and computer calculations of 
estimated content of fuel and sludge from the basins (HNF 2001a). Table 2-2 lists the calculated 
ratios. The same ratios are assumed to apply to this project. The following sections discuss the 
use of estimated ratios to characterize waste. · 

2.2.3 Anomalous Waste 

Two anomalies may result. One is based on visual examination of the debris and the other is 
based on the concentrations radiological and non-radiological contaminants that result after 
applying the methodologies (e.g., weight-to-curie estimates) or analytical data results to the 
waste. 

A visual examination of the debris will be perfonned. If anything other than concrete debris 
including rebar, steel debris, Transite siding debris, soil, or asphalt is included, it will be set aside 
and the survey and sampling approach will be revisited. An alteration in the waste profile may 
be needed. 

The radiological and non-radiological data obtained on the soil will be evaluated. For 
radiological data, if the ratios of individual gamma emitters (Co-60, Sb-125,Eu-l 52, Eu-154, 
Eu-155, Am-241) to Cs-137 exceed the percentages listed in Table 2-2, the soil samples will be 
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analyzed for the remaining radionuclides listed in Table 2-3. In addition, the waste may be 
considered anomalous. The percentages listed in Table 2-2 represent the highest percentage of 
ratio from available data that was applicable to the basins above water debris, thus all of the 
current waste should fall within that profile. The anomalous waste will be segregated until the 
additional radionuclide data are available. Alternative survey/sampling and profiling will be 
performed as needed. 

It should be noted that professional judgment will be used to evaluate the GEA data with regard 
to detection limits and analytical error. If it is determined that the observed exceedance of ratios 
in Table 2-2 is likely due to random statistical fluctuations as a result of low levels of 
radionuclide in the waste, no additional analyses or revision ofratios will be performed. 

Table 2-2. Summary List of Radionuclide Contaminants of Concern and Ratios to Cs-137 for K 
East and K West Debris and Soil 

f.~~~iltl .. i1it~l1t::. ;;~i~:~:::!:ii~#§i~~t::;~::;::: , :1:.
1•·:~:0~:t~it~;.J;~frIµi~tt~11, ~f tmf;i~i~t t~~~i~,;~00!:~i:~~r;,~}· 

Tritium H-3 7.1% 0.090% 

Cobalt Co-60 3.2% 1.0% 

Nickel Ni-63 0.26% 0.34% 

Strontium Sr-90 10% 103% 

Antimony Sb-125 0.16% 0.16% 

Cesium Cs-137 100% 100% 

Promethium Pm-147 2.0% 2.3% 

Samarium Sm-151 1.3% 1.4% 

Europium Eu-152 0.0068% 0.062% 

Europium Eu-154 0.72% 1.4% 

Europium Eu-155 0.13% 0.45% 

Uranium U-234 0.0075% 0.027% 

Uranium U-235 0.0010% 0.0046% 

Uranium U-238 0.0062% 0.021% 

Plutonium Pu-238 0.11% 2.1% 

Plutonium Pu-239 0.90% 13% 

Plutonium Pu-240 0.87% 5.1% 

Plutonium Pu-241 7.7% 197% 

Americium Am-241 0.77% 17% 

Curium Cm-244 0.0084% 0.013% 

In addition to the gamma ratios, any waste for which the estimated radionuclide content is 
greater than 100 nCi/g total TRU or greater than Class C limits (10 CFR 61.55) will be set aside 
for possible sampling and analysis. The methodologies for estimating the individual 
radionuclides (weight-to-curie and soil analysis) are considered sufficiently conservative such 
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that the decision level will be 100 nCi/g total TRU radionuclides. If sampling is required, the 
path forward must be developed because this contingency is not within the scope of the DQO 
process for this removal project. The path forward will have input from EPA, DOE, FH, and 
ERDF representatives. If a more precise measurement of the waste is not obtained, or if 
measurements confirm that the waste is potentially TRU, the waste cannot be disposed at ERDF 
and an alternate disposition pathway must be identified. 

2.2.4 Radiological Survey Methods/QC Requirements 

Surveys of the surface of the waste packages will be performed (as appropriate) to the criteria 
discussed in Procedure OP-46-006 to determine if waste packages can be removed from the 
initial staging area and placed in a bulk waste container. Radiological protection technicians will 
perform surveys and obtain smears from the surfaces of waste packages (typically wrapped or 
bagged in plastic) to assess compliance with the criteria in Procedure OP-46-006. It is 
anticipated that due to contamination levels on the waste and the general background in the 
bagging area, smears of waste package surfaces may be required before removal from the staging 
area. Appropriate scan speeds, survey techniques, and smear counting procedures are referenced 
in the instrument specific procedures that will be used (see Section 2.2.4.1 ). 

2.2.4.1 Radiological Surveys 

Radiological surveys of the outside of waste packages for radiological control purposes and to 
comply with ERDF waste surface contamination acceptance criteria will be performed as 
appropriate and reported according to the following procedures: 

• OP-46-006 
• HNF-PRO-1892 

The instruments used will be as required by the procedures: 

• Beta/gamma survey meter, "GM Portable Survey Instrument," HNF-PRO-632 
• Dose rate meter, "Eberline RO-3B (CP)," HNF-PRO-648 
• Alpha survey meter, "Portable Alpha Meter," HNF-PRO-633 

2.2.4.2 QC Requirements for Radiological Surveys 

QA is necessarily built into each phase of the characterization as field instrument operational 
checks that monitor field instrumentation performance. 

Alpha, beta/gamma surveys, and dose rate measurements may be used. Instruments will be 
calibrated against known standards representative of the instrument response to the identified 
analyte. The instrument will be within the calibration period specified by the instrument 
procedure. 
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QC measures taken to support field operations performance, including daily calibration checks, 
will be performed and documented on each instrument used to survey or characterize waste. 
These checks will be performed as defined in the appropriate instrument procedure. 

2.2.4.3 Instrument Testing, Inspection, and Maintenance Requirements 

Measurement and testing equipment used in the field will be subject to acceptance testing and 
preventative maintenance measures to ensure minimization of measurement system downtime. 
Maintenance requirements, such as parts lists and instructions, and documentation of routine 
maintenance, will be performed according to the general program procedure ("Radiation 
Protection Instrument Program," HNF-PRO-436), as well as any additional measures that are 
specified in the specific instrument procedure referenced in Section 2.2.4.1 . 

2.2.4.4 Instrument Calibration and Frequency 

Instruments used for surveys and screening for off-site sample shipment will be calibrated in 
accordance with HNF-PRO-436. The results from all instrument calibration activities shall be 
recorded as defined in the program procedure. Control documents must specify when the 
instrument was last calibrated, the results of that calibration, and the due date for new calibration. 

2.2.4.5 Inspection/Acceptance Requirements for Supplies and Consumables 

Procurement activities related to radiological survey will be limited to performing acceptance 
testing for all instruments and standards used as described in the program procedure 
(HNF-PRO-436) and specific instrument procedures. 

2.2.4.6 Field Survey Documentation 

Field documentation will be kept in accordance with HNF-PRO-1892. 

2.2.5 Waste Handling and Custody Requirements 

All waste handling, shipping, and custody requirements will be met in accordance with 
Procedure OP-46-006, "Processing Contaminated Waste for ERDF Disposal." 

In addition, radioactive waste will be surveyed for shipment in accordance with HNF-PRO-1892. 
Radiological survey tags will be attached to individual bags of waste until they are placed in a 
larger container, such as a drum or box. The survey tags from bags that go into a larger 
container will be retained in order to provide a record of the surveys and associated estimate of 
curie content of the waste. 
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2.2.6 Waste and Sample Packaging for Shipping(fransportation 

Waste and contingency sample packaging for shipping/transportation will be performed in 
accordance with procedure OP-46-006, "Processing Contaminated Waste for ERDF Disposal." 
The contingency samples or waste will be shipped/transported according to the procedure 
HNF-PRO-157, "Radioactive Material/Waste Shipments." 

The following applies only to contingency samples discussed in Section 2.4. The current process 
is that for samples transported to onsite laboratories, unused samples are sent back to the 
generator. For samples shipped offsite, unused samples are not returned. The contracts with 
offsite laboratories specify that the laboratory disposes of any remaining sample and the waste 
associated with analysis. 

Section 3.0 discusses BHI procedures for shipping samples that apply to soil. 

2.3 K BASIN SOIL SAMPLING FOR WASTE DESIGNATION 

2.3.1 Sampling Approach for Radiological Analyses 

Soil sampling will occur after removal of the concrete pad. Since anecdotal information 
indicates that the K East pad was placed on soil that contained low-level radiological 
contamination, the approach is biased to sample the areas of highest radiological contamination. 
Initially a dose rate or other applicable survey of the surface soil will be performed. The survey 
will use the same grid that is established for non-radiological sampling. Survey results will be 
reported on a standard SNF Project Radiological Survey Report Form (BD-6002-600). 

At each of three locations at K East containing the highest instrument reading (e.g., mR/hr), a 
sample will be collected to be analyzed as discussed in Section 3 .1. The details of sample 
collection are discussed in Section 3.0. Because soil from the surface to a maximum 4.5 ft depth 
will be removed for disposal, either a shovel, hand auger, backhoe, or bulldozer will be used for 
sample collection through the entire interval for Options 1 and 2, and a clean shovel used for 
each of three samples for Option 3, followed by homogenizing the soil and bottling for shipment 
to the standard fixed laboratory (SFL). This approach will be repeated for each sampling 
location. 

2.3.2 Sampling Approach for Non-radiological Analyses for Soil Samples 

The details of sample collection are discussed in Section 3.0. For all three options, all non-rad 
analyses will be the same and will be those ~alytes, methods, and PQLs listed in Table 2-3. 

For the samples for the non-radiological analytes (i.e., metals, volatile organic compounds 
(VOCs), semi-volatile organic compounds, pesticides, and herbicides), a triangular grid will be 
drawn and random samples collected (Options 1 and 2) or one sample will be collected from 
each of three randomly numbered bags (Option 3). Past data from soil in the 100 Area have 
indicated no correlation between radiological and non-radiological contaminants; therefore, a 
random sampling will be representative of the waste. 
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For samples for all analytes except VOCs, the following approach will be used at each sampling 
point for options 1 and 2. Because soil from the surface to a maximum 4.5 ft depth will be 
removed for disposal, either a shovel or hand auger will be used for sample collection, followed 
by homogenizing the soil from the surface to a depth of 4.5 ft or homogenizing subsamples from 
a given bag and bottling for shipment to the SFL. 

For samples for VOCs, from each shovel or hand auger, small portions of soil from throughout 
the interval to be excavated (i.e., surface to 4.5 ft) or small portions from the bag will be placed 
in the jar for volatile organic analyses. No homogenizing will be performed. 

2.3.3 Soil Sample Handling and Custody Requirements 

Sample handling, shipping and chain-of-custody requirements are discussed in Section 3.0. 

2.3.4 Soil Sample Preservation, Containers and Holding Times 

Preservatives, containers, and holding times are discussed in Section 3.0. 

2.3.S Soil Sample Shipping 

Requirements are described in Section 3.0. 

2.3.6 Soil Survey Radionuclide Survey Measurements 

Requirements are described in Section 3.4 

2.3.7 Standard Fixed Laboratory Measurements for Soil Samples 

The laboratory shall adhere to HASQARD and shall adhere to Chapter 1 of SW-846 and the QC 
described in the SW-846 methods. Exceptions to the two cited documents shall be pre-approved 
by FH and by ERDF before analyses shall begin. 

Parameters for soil analysis are listed in Table 2-3. Laboratory-specific standard operating 
procedures (SOPs) for analytical methods are in place. Laboratory SOPs and QA Plans to be 
used include Analytical Procedures and QA Plans that have previously been reviewed and 
approved by BHI contracts with off-site analytical laboratories. Changes or additional methods 
identified during future engineering or planning will be presented in page changes, addenda, or 
revisions to this SAP as appropriate. Detection limits achievable by the laboratory will be 
dependent on sample quantity available and also may be affected by the matrix and radionuclide 
activity levels of the sample. Two of the radionuclide COCs (Pm-147 and Sm-151) are not listed 
in Table 2-3 because there are no established analytical procedures to analyze them. These 
radionuclide COCs will be estimated based on the established COC ratios to Cs-137. 

For all organic laboratory analyses, actual standards of each compound or Aroclor will be used to 
calibrate the equipment. The number of standards of varied concentrations used in the 
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calibration curve will be that required by SW-846 method cited in Table 2-3. Tentatively 
Identified Compounds analysis cannot be substituted for the use of the actual calibration 
standards required by the organic method specified in Table 2-3. 

Table 2-3. Analytical Performance Requirements (3 pages) 

IJJ!Jti~!l~lii~ili l!!!lif ~! jil:· :~ti il!*1~iil~{lii~f :i :jj;: 
;:::\~J~l~'.~qtr:G:1J:::/ i,,:;\(•,:,,;::- • {/} . :-'< ' ,tig/Kg ';; .: .. : mg/Kg · •• · .. . . : mglf(g •: .;;, ,•::-<\, ... ;,;::;_ '/ .' 

PCBs' 500 500 8082 0.0165 70 - 130 ± 30 
Soil HOCs (halogenated <1000 <1000 NA NA NA NA 

organic 
compounds)3 

.. . :, 
' " ·::-.·•.· .. . 

Soil H-3 (tritium) NL NA 
Co-60 NL NA 
Ni-63 4.38E+08 NA 
Sr-90 4.38E+09 NA 
Sb-125 NL NA 
Cs-137 2.00E+07 NA 
Eu-152 l.31E+l3 NA 
Eu-154 NL NA 
Eu-155 NL NA 
U-234 4.64E+o4 NA 
U-235 1.69E+03 NA 
U-238 7.50E+03 NA 
Pu-238 1.00E+05 NA 
Pu-239 l.81E+04 NA 
Pu-240 1.81E+04 NA 
Pu-241 3.88E+06 NA 
Am-241 3.12E+o4 NA 
Cm-244 1.00E+OS NA 

LSC 
GEA 
Sep/LSC 
GPC 
GEA 
GEA 
GEA 
GEA 
GEA 
AEA 
AEA 
AEA 
AEA 
AEA 
AEA 
LSC 
AEA 
AEA 

400 
0.05 
30 

0.3 
0.1 
0.1 
0.1 
0.1 

15 

, ', j, •I:,: ; ··:. 

70- 130 ±30 
NA ±30 

70 - 130 ±30 
70 - 130 + 30 

70 - 130 +30 
70- 130 +30 

NA +30 
NA ±30 
NA ±30 

70 - 130 ±30 
70 - 130 ±30 
70 • 130 ±30 
70 - 130 ± 30 
70 - 130 ± 30 
70 • 130 ±30 
75 - 125 ±30 
70 - 130 ± 30 
70- 130 ±30 

Soil Ba 100.0 21.0 420 6010 20 70 - I 30 ± 25 
Cd 1.0 0.11 2.2 6010 0.5 70 - 130 ±25 
Cr 5.0 0.6 12 6010 I 70 - 130 ±25 
Pb 5.0 0.75 15 6010 10 70 • 130 ±25 
Hg 0.2 0.025 0.5 7471 0.2 70 - 130 ±25 
Se 1.0 5.7 20 6010 10 70 ._ 130 ±25 
Ag 5.0 0.14 2.8 6010 2 70- 130 ± 25 
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Table 2-3. Analytical Performance Requirements (3 pages) 
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Soil 

10/31/01 

Endrin 0.02 0.13 0.13 

Lindane 
Methoxychlor 

Toxaphene 
2,4-D (2,4-
Dichlorophenoxy
acetic acid) 

2,4,5-TP (Sil vex) 

Benzene 

Carbon tetrachloride 

Chlordane 

Chlorobenzene 

Chlorofonn 

o-Cresol 

m-Cresol 

p-Cresol 

Cresol (total) 

1,4-
Dichlorobenzene 

1,2-Dichloroethane 

1,1-
Dichloroethylene 

2,4-Dinitrotoluene 

Heptachlor (and 
epoxide) 

H exach lorobenzene 

Hexachloro-1,3-
butadiene 
Hexachloroethane 

Methyl ethyl ketone 

Nitro benzene 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

Trichloroethylene 

0.4 0.066 0.066 

10 0.18 0.18 

0.5 2.6 2.6 

10 10 10 

7.9 7.9 
0.5 10 10 

0.5 6 6 

0.03 0.26 0.26 

100 6 6 

6 6 6 
200 5.6 5.6 

200 5.6 5.6 
200 5.6 5.6 

200 na ] 1.27 

7.5 6 6 

0.5 6 6 

0.7 6 6 

0.13 140 2.6 

0.008 0.066 0.066 

0.13 IO 2.6 

0.5 5.6 5.6 
3 30 30 

200 36 36 

2 14 14 

100 7.4 7.4 

s 16 16 

0.7 6 6 

0.5 6 6 

:: . · ..... ,", .; ··:.· .: ,; · 

.'.;:-,::r 

7 < 
, ,ng/Kg:> I/: .: -:, .. ::, · ... .. · · 

8081 0.0033 70 - 130 + 30 

8081 0.00165 70 • 130 +30 

8081 0.0165 70 - 130 + 30 

8081 0.165 70 - 130 +30 

8151 0.4 70 - 130 + 30 

8151 0.02 70 - 130 + 30 

8260 0.005 70 - 130 + 30 

8260 0.005 70 - 130 +30 

8081 0.0165 70 - 130 +30 

8260 0.010 70 - 130 +30 

8260 0.05 70 - 130 + 30 

8260 0.33 70 - 130 + 30 

8260 0.33 70 - 130 + 30 

8260 0.33 70 - 130 + 30 

8260 NA 70 - 130 + 30 

8260 0.33 70 - 130 + 30 

8260 0.005 70 - 130 + 30 

8260 0.01 70- 130 +30 

8270 0.33 70 - 130 + 30 

8081 0.00165 70 - 130 + 30 

8270 0.33 70- 130 + 30 

8270 0.33 70 - 130 +30 

8270 0.33 70 - 130 ±30 
8260 0.01 70 - 130 ±30 
8270 0.33 70- 130 +30 

8270 0.33 70 - 130 +30 

8270 0.66 70 - 130 +30 

8260 0.005 70 - 130 +30 

8260 0.005 70 - 130 + 30 
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Table 2-3. Analytical Performance Requirements (3 pages) 

2,4,5-
Trichlorophenol 400 7.4 7.4 8270 0.33 70 - 130 ± 30 
2,4,6-
Trichlorophenol 2 7.4 7.4 8270 0.33 70 - 130 ±30 
Vinyl chloride 0.2 6 4 8260 0.01 70 - 130 ±30 

I Analytical methods arc from SW-846, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," (EPA 1997, as 
amended). 

2 The TSCA action limit is SO ppm total Aroclors for soils. However, ERDF may accept higher PCB concentrations for solid 
materials. 

3 The total halogenated organic carbon action level is from the ERDF WAC. This is calculated from the halogenated organics 
measured by SW-846 Methods 8260 and 8270. 

4 The individual radionuclide limits arc from Table 3 of the ERDF WAC. They have been converted from Ci/m3 to pCi/g by 
assuming that the bulk density of the waste is 1.6 g/cm1

• Where there are two or more radionuclides present in the waste, the 
"sum of fractions" method (IO CFR 61 .55) shall be used lo determine acceptability. This will ensure that the integrated 
inventory is below TRU and class C limits. 

S Total metals and organics will be determined. This is allowed by the regulations (see Method 1311) and will facilitate a rapid 
turnaround time for analysis. The resulting totals (in mg/Kg) can be compared to the "Action Level for total analysis" in this 
table or, if applicable, the total can be divided by 20 and compared to the Action Level in the TCLP extract (in mg/L). The 
factor of20 is derived from the leachate to sample ratio in the TCLP Method 1311. 

6 These values represent either the TC action level or the LDR action level, whichever is the lowest concentration. 

7. ERDF WAC (BHI 1998) for total cresol. 

2.3.8 Radiological Field Survey QC 

Daily calibration checks will be performed and documented on each survey instrument. 
Instrument response checks will be made with a known standard in accordance with FH 
procedures. 

2.3.9 Field and Laboratory QC Requirements for Soil Samples 

Definitions of QC requirements are presented in HASQARD (DOE-RL 1998) and Chapter 1 of 
SW-846 (EPA 1997). Control samples for field work may include: 

• Field equipment blanks will be collected to assess the cleanliness of the sampling equipment 
and only apply if equipment is reused between events. Therefore, if applicable, equipment 
blanks will be collected in the field using clean silica sand passed through decontaminated 
sampling equipment prior to reuse of the equipment. The blank will be analyzed for the 
same radionuclides and chemical analytes as actual samples collected during the use of the 
equipment. At least one equipment blank will be collected during sampling for each type of 
equipment. 
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• Field duplicates are two samples of the same matrix being sampled. Field duplicates are 
analyzed independently and provide information concerning the homogeneity of the matrix. 
At least one field duplicate for each analysis will be submitted. 

Control measures taken to monitor laboratory performance are: 

• One laboratory method blank for every 20 samples (5% of samples), analytical batch or 
sample delivery group (whichever is most frequent) will be carried through the complete 
sample preparation and analytical procedure. The method blank will be used to document 
contamination resulting from the analytical process. 

• One laboratory control sample (LCS) or blank spike will be performed for every batch of 
samples for each analytical method criteria to monitor the effectiveness of the sample 
preparation process. The LCS will be carried through the preparation and analysis 
procedure. Since soil is the matrix of interest, clean sand or water may be used for the LCS. 
The results from the analyses are used to assess laboratory performance. 

• A matrix spike sample will be prepared and analyzed for every 20 samples (as applicable to 
method) of the same matrix or sample preparation batch, whichever is most frequent. The 
matrix spike results are used to document the bias of an analytical process in a given matrix. 

• Laboratory duplicates or matrix spike duplicates will be used to assess precision and will be 
analyzed at the same frequency as the matrix spikes. These will be carried through 
preparation and analysis. 

2.3.10 Instrument/Equipment Testing, Inspection, and Maintenance 

Measurement and testing equipment used in the field or in the laboratory that directly affects the 
quality of analytical data will be subject to preventative maintenance measures that ensure 
minimization of measurement system downtime and avoids inconsistencies in instrument 
performance. 

Laboratories and onsite measurement organizations must maintain their equipment. Instrument 
preventative maintenance consists of routine inspections, instrument maintenance, and corrective 
actions. Preventative maintenance is performed in accordance with a schedule based on 
manufacturer's recommendations, instrument performance history, and usage. Each instrument 
has a logbook to record maintenance events with date and name of person performing the 
maintenance. The logbook includes routine inspections, significant corrective actions, 
instrument maintenance, and repairs. 

Spare parts inventories help ensure minimal loss of analytical capability. Spare parts include 
day-to-day consumables and manufacturers recommended spare parts. 
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2.3.11 Instrument Calibration and Frequency 

Laboratory measurement systems are subject to calibration and/or calibration verification before 
use for sample analyses. For all organic laboratory analyses, actual standards of each compound 
or Aroclor will be used to calibrate the equipment. The number of concentrations of the 
standards used in the calibration curve will be that required by the relevant SW 846 method 
cited in Table 2-3. Tentatively Identified Compounds analysis cannot be substituted for the use 
of the actual calibration standards required by the organic method specified in Table 2-3. 
Calibrations are conducted in accordance with the specific analytical methods performed and in 
the applicable laboratory QA Plan. 

Instruments that fail acceptance criteria shall be investigated and re-calibrated. Instruments are 
not allowed to be used for sample analysis until they meet acceptance criteria. The responsible 
chemist or manager is required to take corrective action when measurement systems fail 
calibration QC criteria. 

2.3.12 Inspection/Acceptance Requirements for Supplies and Consumables 

FH's procurement activities will be limited to providing BHI Procurement with requisitions to 
provide sampling and analysis. All subject activities will meet the requirements ofBHI 
Procurement procedures found in BHI-PR-01, "ERC Procurement Procedures." 

The lot number from the manufacturer-certified, pre-cleaned sample containers is recorded in the 
sampler's logbook. 

2.4 CONTINGENCY ANALYSES 

The primary purpose of contingency sampling and analysis is to verify radionuclide ratios. The 
purpose of verifying the radionuclide ratios may be to demonstrate that a waste is or is not 
anomalous. Contingency sampling and analysis will be performed and managed by FH. 
Determination of anomalous waste is discussed in Section 2.2.3. In addition, samples may be 
collected and analyzed from locations where conditions suggest unusual conditions exist; for 
example, if staining is present or anomalous materials are found as discussed in Section 2.2.3. 
These samples should be analyzed for the constituents listed in Table 2-3. 

2.4.1 When Contingency Analyses May Be Required 

Contingency analyses may be required if the measured gamma ratios fall outside the target range 
of Table 2-2 and/or the waste is determined to be anomalous as discussed in Section 2.2.3. 
Contingency analyses also could occur if the waste is designated as potential TRU waste 
utilizing the weight-to-curie conversion factors previously discussed. Before conducting 
contingency sampling, K Basin project staff will determine if there are cost-effective 
alternatives. If contingency sampling and analyses are chosen, a path forward will be developed 
by EPA, DOE, FH, and ERDF representatives. Sections 2.4.2 through 2.4.9 discuss the 
anticipated approach to contingency sampling and analyses. The details of the approach may 
vary depending on the selected vendor and specific waste to be sampled. If conducting a 
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contingency sampling effort, involvement of representatives from ERDF will ensure that the 
proposed process will provide acceptable data for waste designation. 

2.4.2 Contingency Sample Locations, Handling, and Custody Requirements 

Waste that has been determined to require sampling will be staged in a controlled area while the 
path forward is developed. If required, contingency sampling will occur on a representative 
sample of the waste in the package that is being sampled. The purpose of the contingency 
sampling is to determine the appropriate representative radionuclide ratios to Cs-13 7 through 
radiochemical analysis or the presence of contaminants that were not anticipated. . It is 
recommended that beta/gamma and/or alpha survey instruments be used to select a piece of the 
waste that exhibits a relatively high count rate. This will ensure that adequate contamination is 
available so the analyses will not be reported as "less-than values." 

K Basin operators will be responsible for contingency sample collection, packaging and 
shipment of samples to the selected laboratory. Any sampling will be conducted in accordance 
with the guidance presented in HASQARD, Volume II, Section 4.0 and will address the 
following activities: 

• Sample Identification 
• Chain of Custody 
• Sample Packaging 
• Sample Shipment 
• Field Logbooks 

2.4.3 Contingency Sample Preservation, Containers, Size, and Holding Times 

For radionuclide contingency sampling, preservation is not applicable to the debris or soil 
samples. Certified clean plastic or glass containers are not necessary for sample collection. Any 
clean container may be used. It is recommended that at least 500 g of sample be collected in two 
or more bottles. This will provide a backup sample if needed. The laboratory requires that the 
waste be cut into pieces of 1 to 2 in2 each or less. It is recommended that final sample weight is 
discussed with the laboratory before obtaining the samples. Holding times for radionuclide 
analyses are 180 days. Non-radiological samples should be handled according to the protocols 
described in Section 3.9. 

2.4.4 Contingency Sample Shipping 

All sample containers will undergo field radiological screening to determine proper shipping and 
handling requirements. On-site transfers over nonpublic thoroughfares shall be performed in 
accordance with written procedures. The procedure includes requirements for proper monitoring 
and control of the radioactive samples and should be reviewed and approved by the Radiological 
Control Organization. Shipments of waste samples are performed per HNF-PRO-156, 
"Non-radioactive Hazardous Material/Hazardous Waste Shipments (HM/HW)," if the samples 
are known or suspected to be mixed waste, and HNF-PRO-157 if the samples are radioactive 
waste. 
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2.4.5 Analytical Methods Requirements for Contingency Samples 

Parameters and methods for contingency samples are listed in Table 2-2 and 2-3. Laboratory
specific SOPs for analytical methods are in place. Laboratory SOPs and QA plans to be used 
include analytical procedures and QA plans from WSCF or the 222-S Laboratory. Other 
laboratories may be used subject to review and approval of their QA program. Changes or 
additional methods identified during future engineering or planning for contingency sampling 
should be presented in page changes, addenda, or revisions, as appropriate. Detection limits 
achievable by the laboratory will be dependent on sample quantity available and also may be 
affected by the matrix and radionuclide activity levels of the sample. 

2.4.6 QC Requirements for Contingency Samples 

This characterization effort relies on direct measurements to locate areas of higher beta/gamma 
contamination for sub-sampling. QA is necessarily built into each phase of the characterization 
both as QC samples, which monitor sampling and laboratory performance, and field instrument 
operational checks that monitor field instrumentation performance. 

QC measures taken to support field operations performance are described in Section 2.2.6. 

For contingency samples collected for laboratory analyses, the following QC samples will be 
collected during sampling and sent to the laboratory. 

• Equipment blanks will be collected on contingency samples to assess the potential for gross 
cross contamination of the sampling equipment, the effectiveness of the sample 
decontamination process, and potential sampling environment contaminant contribution. 
These will be used if equipment is not pre-cleaned or if equipment is reused between 
sampling events. 

Table 2-4. Contingency Sample Measurement Methods, Detection Limits, and Sample 
Volumes for Selected Radionuclide COCs (2 pages) 

H-3 (tritium) LSC 

Pu-238, Pu-239/240 Pu Isotopic 

Cm-244 Cm Isotopic 

Am-241 Am Jsotopic 

10/31/0 I 

Liquid LA-218-
Scintillation Beta 114 
Analysis 
Alpha Energy 
Analysis 
Alpha Energy 
Analysis 
Alpha Energy 
Analysis 

LA-953-
104 
LA-953-
104 

LA-953-
104 

2-20 

400 TBD 

TBD 

TBD 

TBD 
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Table 2-4. Contingency Sample Measurement Methods, Detection Limits, and Sample 
Volumes for Selected Radionuclide COCs (2 pages) 

Co-60 GEA 

Sb-125 GEA 

Cs-137 GEA 

Eu-152 GEA 

Eu-154 GEA 

Eu-155 GEA 

Sr-90 Total 
Radioactive Sr 

Ni-63 Sep/LSC 

U-234, U-235, U-238 ICP/MS 

Pu-238, Pu-239/240 ICP/MS 

Gamma Energy LA-548-
Analysis 121 

Gamma Energy LA-548-
Analysis 12 l 
Gamma Energy 
Analysis 

LA-548-
121 

Gamma Energy LA-548-
Analysis I 21 

Gamma Energy LA-548-
Analysis 121 

Gamma Energy LA-548-
Analysis 121 

Beta Counting 

Chemical 
Separation and 
Liquid 
Scintillation 
Counting 

TCP/MS 

ICP/MS 

LA-220-
103 

TBD 

LA-506-
101 

LA-506-
101 

0.05 TBD 

0.5 TBD 

TBD 

0.1 TBD 

0. 1 TBD 

O.l TBD 

TBD 

30 TBD 

1 µgig TBD 

] µgig TBD 

I An equivalent method may be used dependent on the laboratory performing the analysis. 
2 Target detection limits are listed for soil or concrete. The detection limit for actual samples or other materials may be higher. 
3 Sample matrix may include I to 2 in. sections of metal coupons. The estimated mass for these sections is approximately 80g. 

Other samples (e.g., concrete, soil) may require different sample sizes and the size of sample collected should be coordinated 
with the laboratory that will provide the analyses. 

Control measures taken to monitor laboratory performance are: 

• One laboratory method blank for every 20 samples (5% of samples), analytical batch or 
sample delivery group (whichever is most frequent) will be carried through the complete 
sample preparation and analytical procedure. The method blank will be used to document 
contamination resulting from the analytical process. 

• One laboratory control sample or blank spike will be performed for every batch of samples 
for each analytical method criteria to monitor the effectiveness of the sample preparation 
process. The results from the analyses are used to assess laboratory performance. 

• A matrix spike sample will be prepared and analyzed for every 20 samples (as applicable to 
method) of the same matrix or sample preparation batch, whichever is most frequent. The 
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matrix spike results are used to document the bias of an analytical process in a given matrix. 
It is assumed the matrix spike will be added after digestion. 

• Laboratory duplicates or matrix spike duplicates will be used to assess precision and will be 
analyzed at the same frequency as the matrix spikes. Replicate analysis of the etching 
solution (digestate) of pipe coupons will be used to monitor precision where appropriate. 

2.4.7 Instrument/Equipment Testing, Inspection, and Maintenance 

See Section 2.3.7 for applicable criteria. 

2.4.8 Instrument Calibration and Frequency 

See Section 2.3.8 for applicable criteria. 

2.4.9 Inspection/Acceptance Requirements for Supplies and Consumables 

See Section 2.3.9 for applicable criteria. 

2.5 SURVEY SAMPLING AND ANALYSIS ASSESSMENT/OVERSIGHT 

QA oversight requirements are described below. 

2.5.1 Assessments and Response Actions 

Project QA related to FH radiological surveys may conduct random surveillances and 
assessments in accordance with QA· 11 ·006·02, "Quality Assurance Surveillances," to verify 
compliance with requirements outlined in this SAP, associated project work packages, 
procedures, and/or regulatory requirements. 

Deficiencies identified during the assessment will be reported in accordance with QA-I 1·006·02. 
When necessary, corrective actions will be taken by the Operations Support Manager. 

BHI Compliance and Quality Programs group may conduct random surveillance and assessments 
in accordance with BHI-MA-02, "ERC Project Procedures," and Procedure 2.9, "Surveillances," 
to verify compliance with the requirements outlined in this SAP, project work packages, the BHI 
Quality Management Plan, BHI procedures, and regulatory requirements. 

Deficiencies identified by one of the assessments shall be reported in accordance with 
BHI-MS-02, Procedure 5.3, "Self-Assessments." When appropriate, corrective actions will be 
taken by the project engineer in accordance with HASQARD, Volume I , Section 4.0 
(DOE-RL 1996a) to minimize recurrence. 
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2.5.2 Reports to Management 

Management Assessments for FH are performed in accordance with MS-1-036-02, 
"Management Assessments." Management Assessment results are reviewed and analyzed by 
management to identify and implement appropriate actions. Management Assessment results are 
distributed to affected managers and deficiencies and are managed as required by 
HNF-PRO-052, "Corrective Action Management." 

BHI management shall be made aware of all deficiencies identified by the self-assessments. All 
deficiencies shall be reported in accordance with BHI-MA-02, Procedure 5.3. 

2.6 DATA REVIEW, VALIDATION AND USABILITY 

Requirements for review and evaluation of data usability are described in the following sections. 

2.6.1 Data Review and Verification Requirements 

Data verification will be performed on analytical data to assure that sampling and chain-of
custody documentation is complete, sample numbers can be related to the specific sampling 
location, samples were analyzed within the required holding times, and analyses meet the data 
quality requirements specified in the SAP. 

Analytical personnel and the project team will review the data. Laboratory personnel will 
perform a peer review of all analytical data. Peer review will be conducted by a person trained 
to the particular analytical method being reviewed. HASQARD, Volume 4 (DOE-RL 1998) 
describes the data review that will be performed by the laboratory. The laboratory will use its 
own data review procedures that meet the HASQARD criteria to review data before it is sent to 
the project. 

Project personnel or designees will review the data and the summary QC with respect to the 
criteria in this SAP. 

Survey measurement systems will be verified by a review of 5% of the documentation to ensure 
that calibration checks are performed as required by the methods, dates of survey, and analysis 
locations are properly documented. The review should be performed by program personnel. 

2.6.2 Data Validation 

Analytical and survey data will not undergo data validation. 

2.6.3 Definition of QC Calculations 

Following review, the laboratory data will be assessed by the project team against the criteria in 
Table 2-3. Assessment will include review of quantitative DQO (i.e., accuracy, precision, 
completeness, and detection limits). These quantitative DQO are defined below. 
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Precision 

If calculated from duplicate measurements: 

RPD = ( C l - C 2 ) 100 

(C 1 +C 2 )/2 

where: 
RPD = relative percent difference 
C 1 = larger of the two observed values 
C2 = smaller of the two observed values. 

If calculated from three or more replicates, use RSD rather than RPD: 

RSD = (s! y) 100 
where: 

RSD = relative standard deviation (in units of%) 
s = standard deviation 

y = mean of replicate analyses .. 

Standard deviation, s, is defined as follows: 

n (y, -y)2 

s= I: n-1 

i=l 
where: 

s = standard deviation 
Y1 = measured value of the ith replicate 

y = mean of replicate measurements 
n = number of replicates. 

Accuracy 

For measurements where matrix spikes are used: 

[S-U] 
%R =100 C"" 
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where: 
%R = percent recovery 
S = measured concentration in spiked aliquot 
U = measured concentration in unspiked aliquot 
Csa = actual concentration of spike added. 

For situations where a standard reference material (SRM) is used instead of or in addition to 
matrix spikes: 

%R=l00[C,,,] 
c .. rn, 

(5) 

= percent recovery 
where: 

%R 
Cm 
Csnn 

= measured concentration of SRM 
= actual concentration of SRM. 

Completeness 

Defined as follows for all measurements: 

where: 
%C = percent completeness 
V = number of measurements judged valid 
T = total number of measurements. 

Detection Limit 

Defined as follows for metals measurements: 

where: 
MDL = 
s = 
f(n-1 , 1-a -0.99) = 

MDL = 'cn-l.l-a•0.99)s 

method detection limit 
standard deviation of the replicate analyses 
students' t-value appropriate to a 99% confidence level 
and a standard deviation estimate with n-1 degree of freedom 

2.7 DATA QUALITY ASSESSMENT 

Data quality assessment is performed by the project (or project designee) after review of the 
radiation survey and laboratory data as described in Section 2.6. The review by the project (or 
project designee) includes evaluation of the method accuracy, precision, detection limits, and 
completeness as required in Sections 2.2.5, 2.3.8, 2.3 .9, 2.4.5, 2.4.6, 3.3 and 3.9. 
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The data reported must be reviewed with respect to the DQO. This includes the conceptual 
model and any assumptions that are included in the data collection design. The estimated 
concentrations of COCs will be compared by the project to the applicable ERDF WAC 
requirements {BHI 1998) for designation. 

2.8 ANALYTICAL DATA REPORTS 

The data report required by this SAP is a summary report with QC summary. This report 
includes a case narrative and analytical QC, such as percent recovery on LCSs, matrix spikes, 
RPDs on duplicate or matrix spike/matrix spike duplicates, and method blank results and sample 
result and reporting limits. 
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3.0 FIELD SURVEY AND SAMPLING OBJECTIVES 

3.1 OVERVIEW AND OBJECTIVES 

The objective is to characterize the concrete debris, soil, carbon steel debris, and Transite siding 
debris waste streams to obtain data for designation and disposal. ERDF is the preferred disposal 
location. 

FH will perform the radiological surveys of the packages containing concrete debris, and carbon 
steel debris and of the Transite walls before demolition. FH will perform the surface soil surveys 
after the concrete pad is removed. BHI will perfonn the soil sampling and will submit the soil 
samples for laboratory analyses. BHI will request routine tum around times for the analyses. 

The following summaries provide an overview of the characterization strategy for the similar 
waste streams at K East and K West. As noted elsewhere in this SAP, characterization data from 
K East will be used to designate the corresponding materials from K West when data are not 
available from K West. No sample collection is planned at K West, although radiological 
surveys will be performed. 

• Concrete pad: The pad will be packaged and the weight-to-curie ratio described in 
Section 2.2.1, and Tables 2-1 and 2-2 will be used to provide the radionuclide concentration. 
Note that the paint used to fix radionuclide contamination on the surface of the concrete will 
be evaluated for characteristics via the MSDSs in Appendix B. No characteristic metals or 
organics are listed in the MSDSs. 

• Carbon steel monorail and concrete supports: The same approach discussed for the concrete 
pad will be used for determining the radionuclide content in the steel and the supports. The 
previous SAP (HNF 2001a) and the profile generated based on the previous SAP (ERDF 
Profile #KBASINOO 1, Rev O 1, 7/19/2001) listed metals in the paint that are on the TC list. 
The concentration of the metals will be calculated based on the total weight of the debris. 
The PCB concentration in the paint will be based on the previous ERDF painted debris 
profile (#KBASINOO 1, Rev O 1, 7/19/2001), unless additional data become available. 

• Transite wall: The Transite siding is known to contain asbestos and will be managed as such. 
If the paint appears to be the same older paint used in the monorail, it will be managed in the 
same manner; otherwise, if the paint is newer the Appendix B MSDSs will be used to profile 
the waste stream. 

• Soil under and around/in front of the pad: Because the basin water may have contan1inated 
the soil, the radionuclide ratios in Table 2-2 will be verified by analyses, and if verified will 
be used. Samples for radionuclide analysis will be collected from three hot spots determined 
by dose rate surveys. There are three options discussed for the timing of soil sampling: (1) 
sample before digging, (2) sample during the soil removal, and (3) sample from the bags 
after removal. The timing of sampling is important because the project must remove soil 
before fixed laboratory data will be completed and thus before a profile and ERDF roll-off 
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(or other approved facility transportation boxes) will be obtained. The project will store soil 
in large plastic disposal bags until the soil is disposed at ERDF or other approved facility. 

For Options 1 and 2 for rad, one sample from each of three locations at K East with higher 
survey data will be composited from the surface to a maximum of 4.5 ft. The maximum 
sampling depth will be dependent on the planned depth of excavation, which will be provided by 
FH Project Management. For Option 3, the high rad survey areas will be bagged separately and 
three samples from these 'higher rad survey soil' will be collected. 

For all options for rad analysis, the following will be done. Initially GEA of the samples for 
gamma emitters will be performed by the fixed laboratory. The ratios of individual gamma 
emitters to Cs-137 will be compared to the values in Table 2-2. If the ratios are the less than or 
equal to those in Table 2-2, no additional analyses wilJ be perfonned and the ratios based on 
Table 2-2 will be used to estimate radionuclides other than Cs-137. If the gamma analysis 
indicates that the ratios are not consistent with the values in Table 2-2, then radionuclides in 
Table 2-3 may be analyzed and the actual concentrations used for all measured isotopes. 

For Options 1 and 2, for the non-radiological analytes, a triangular grid covering the entire area 
will be used. One sample from each of three random locations will be composited from the 
surface to a maximum depth of 4.5 ft will be collected. The maximum sampling depth will be 
dependent on the planned depth of excavation, which will be provided by FH Project 
Management. 

For all three options, all non-rad analyses will be the same and will be those analytes, methods, 
and PQLs listed in Table 2-3. 

Option 3 will be used if the samplers cannot be present during digging and the soil must be 
bagged before sampling. Triangular grids will be placed on the soil surface after removal of the 
pad. The grids will cover the soil under the pad and area outside the pad that will be removed. 
For radionuc1ides, the surface soil will be surveyed using same grids previously discussed. The 
three highest dose rate areas will be located and marked with flags. As excavation proceeds, for 
radionuclides, the soil from the three highest surface survey areas will be placed in one or more 
bags and will be marked for radionuclide sampling. Three samples will be obtained from the 
bags containing the soil with high survey data. 

For non-rad, the same bags will be randomly numbered, and one sample from each of three 
randomly chosen bags will be obtained and analyzed as previously discussed. 

Workers removing the soil (at K East) will keep a map and log identifying the location and depth 
from which each bag of soil is collected. Each bag will be randomly numbered, three random 
numbers will be selected for sampling the non-radionuclide ana]ytes. A clean, small shovel, 
trowel, or small hand coring device will be used to get samples from various soil portions within 
each bag. A sample will be collected from each of the three randomly numbered bags. 
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3.2 RADIOLOGICAL SURVEY OBJECTIVES 

This section builds on the DQO Process developed previously (HNF 2001b) and summarized in 
Section 1.0. The sections below summarize the radiological survey and sample design discussed 
in previous sections. 

Radiological measurements will be utilized to ensure that exposure to radiation and/or 
radioactive contamination is as low as reasonably achievable (ALARA). Surveys will ensure 
that the radiation dose rates and contamination levels are acceptable to the ERDF criteria as 
specified in the ERDF WAC. 

Radiological measurements can be utilized for those wastes that are determined to be anomalous. 
Those wastes where it is not appropriate to utilize the weight-to.curie relationships due to the 
density of the waste being outside the range of 0.2 to 8 g/cm3

• Table 3·1 provides a list of some 
potential survey methodologies. 

Radiological measurements wiU also be utilized to determine locations for soil sampling. 

If modeling or direct assay is utilized to make the radionuclide determinations, the modeling 
methodology or assay results will be provided with the waste package when offered to ERDF 
personnel for disposal. 

3.3 SURVEY LOCATIONS AND FREQUENCY FOR SOIL 

The soil under the concrete pad will be surveyed using a dose meter. The surveys will be 
conducted in accordance with procedures listed in Section 2.2. 

3.4 RADIOLOGICAL SURVEY QC 

Radiological survey QC will consist of initial calibrations and operational checks in accordance 
with the applicable procedures discussed in Section 2.2.4 

3.5 RADIOLOGICAL SAMPLING OBJECTIVES AND REQUIREMENTS 

The objective of the soil sampling, as discussed in Section 2.3, is to provide data for use in 
characterizing the soil for designation and disposal. 

The objective of radiological contingency sampling for this project is to provide data to confirm 
(or establish appropriate) radionuclide ratios for anomalous waste as discussed in Section 2.2 .3, 
Anomalous Waste. Contingency sampling also may be employed to more accurately 
characterize suspect TRU waste as discussed in Section 2.4.1. 

After performing the surveys, the survey reports/maps and locations will be provided to BHI 
from FH. The radiological control technicians will flag the highest survey locations so that BHI 
will know where to collect the radiological samples. 
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3.6 SOIL SAMPLE COLLECTION 

After the concrete pad is removed and the radiological surveys are performed, soil sampling will 
be performed. Samples will either be collected before soil removal (Option 1), during soil 
removal (Option 2) or from bags after removal of the soil (Option 3). Two designs are 
presented: one for radionuclides and another for non-radionuclides. 

The sample locations of the three highest rad-surveys will be flagged by rad control technician 
staff and will be used to sample for SFL analyses for radionuclides. The rad surveys will utilize 
the same grid established for non-radiological sampling. For Options 1 and 2, either a hand 
auger, shovels, backhoe, or bulldozer will be used to collect the sample. A backhoe or bulldozer 
is allowed because the rock content is not known under the concrete pad and the depth is lower 
than most hand operated equipment can attain. At each of the three locations, a sample from the 
surface to 4.5 ft maximum depth will be collected. The sampling crew will be told by the FH 
Project Manager the depth of excavation in each location. This is done because the depth will 
vary from a few inches to 4.5 ft, depending on the location. For Option 3, the highest rad survey 

• soil wm be placed in separate bags and marked as such. Three soil samples wi11 be collected 
from these 'higher' level bags. Each soil sample for radionuclides at each location will be 
homogenized in a stainless steel container and will be bottled and shipped to the SFL. 

For Options 1 and 2, for the non-radioactive analytes, a triangular grid covering the removal area 
will be generated, each grid node will be numbered and one sample will be collected from each 
of the three nodes, as identified by the three random numbers. At each of the sample locations, a 
sample which represents the interval from the surface to depth of excavation (i.e., a few inches to 
4.5 ft as provided by FH Project Management) will be taken. Each sample will be composited 
from the surface to the depth of excavation. 

For Option 3, bags will be randomly numbered and a sampJe will be collected from each of three 
randomly numbered bags. For all options, analysis will be performed as presented in 
Section 3.1. 

For all options, samples for volatile organic analyses will be collected before homogenizing. 
Each soil sample for metals and all non-volatile organic analyses will be homogenized in a 
stainless steel container and will be bottled and shipped to the offsite laboratory by the ERC 
sampling personnel. 

C 
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Table 3-1. Radiological Survey Instrumentation QC Requirements (2 pages) 

Dose Rate Dose rate Measurement for R/hr to Gamma-emitting Eberline 50 mR/hr@ 0.5 mR/hr Within Limits 20¾ 
Curie Cs• I 37 conversion and for radionuclides <•> RO-3B, Ionization 30 cm from printed on source 
detennination of restricted and Chamber surface: 75 check assembly. 
nonrestricted waste classification. mR/hrat 

surface 

Alpha Alpha Scintillation for detennination Alpha-emitting Bicron Surveyor X Fixed Fixed Activity: Within Limits 20¾ 
Activity restricted and non restricted waste radionuclides with a Scintillation Activity: <80,000 printed on source 

Detector 80,000 dpm/100cm2 check assembly. 

dpm/100 cm2 
Smears: <400 

Smears: 400 dpm/100cm2 

dpm/100 cm2 

Beta/gamma Beta/gamma pancake Geiger-Mueller Beta-emitting Bicron Surveyor X, Fixed Fixed Activity Within Limits 20¾ 
activity (GM) for determination restricted radionuclides (d) or Eberline E-140 Activity <80,000 printed on source 

and non restricted waste Sedes with a 80,000 dpm/100 cm 2 check assembly. 
.pancake GM dpm/100 cm2 

Smears: detector. 
Smears: <I00,000 
100,000 dpm/100 cm2 

dpm/100 cm2 

Gamma NOA Gamma analysis for Gamma-emitting Collimated Gamma 45 nCi/Y, <45 nCi/g 80-120 20¾ 
activity determination of radionuclide content radionuclides Detector, multi- Cs-137 •> Cs- 137 

of waste. channel analyzer. 
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Table 3-1. Radiological Survey Instrumentation QC Requirements (2 pages) 

Neutron 
activity 

NDA Thennal Neutron analysis for TRU 
determination ofTRU radionuclides. Radionuclides 

• Source check must be within these limits per applicable procedure. 
b Multiple source checks must within 20% of each other. 

Collimated neutron 
detector 

100 nC/g 
TRU 

TBDCQ 80- 120 20% 

• Although the instrument is capable of measuring the dose from a wide variety of gamma and beta emitting radionuclides, for purposes of this SAP, the measurements will be made with the 
window closed and all of the dose will be ascribed to Cs-137. 

• Although the instrument is capable of measuring gamma emitters with a very low efficiency the response of the instrument will be assumed to be entirely from beta emitting radionuclidcs. 
• If the waste is such that the radionuclide ratios for K East Ilasin above water waste are applied, the estimated TRU content of the waste is about 0.4 times the measured Cs-137 activity. 

Thus, iflhc method can detect 45 nCi/g Cs-137, then the estimated TRU content would be about 20 nCi/g. 
'Acceptable detection limit for neutrons will be such that the detection limit of TRU in waste is equivalent to <50 nCi/g TRU based on estimated TRU content of K East sludge or fuel as 

appropriate to the waste being measured. 

10/31/01 3-6 



HNF-8918, Rev. 1 

The samplers log book should document the following: 

• the grid design as applicable, 
• the number of any bags and which bags contained the 'higher rad survey soil,' 
• location of samples collected and corresponding sample numbers, 
• radiological survey results related to the sample locations, 
• description of the field conditions and observations. 

The soil samples will be obtained with stainless-steel hand augers, shovels, backhoes, or 
bulldozers as tools. Plastic cannot be used for sampling due to the organics being analyzed. It is 
understood that due to the plastic bags used for storage, phthalates may be present from the 
storage bags. 

3.7 SOIL SAMPLE COLLECTION PROCEDURES 

The following procedures found in BHI-EE-01 are used during sample collection: 

• Procedure 1.5, "Field Logbooks" 
• Procedure 2.0, "Sample Event Coordination" 
• Procedure 2.1, "Sampling Documentation Processing" 
• Procedure 3.0, "Chain of Custody" 
• Procedure 3.1, "Sample Packaging and Shipping" 
• Procedure 3.2, "Field Decontamination of Sampling Equipment" 
• Procedure 4.0, "Soil and Sediment Sampling" 
• Procedure 4.2, "Sample Storage and Shipping Facility" 
• Procedure 4.5, "Sample Compositing" 

3.8 FIELD AND LABO RA TORY QC FOR SOIL SAMPLING 

Field QC sampling requirements are summarized in Table 3-2. Table 3-3 summarizes the 
laboratory analytical QC sampling requirements. The definitions of the field and laboratory QC 
sample are found in Section 2.3.9 of this SAP. 

10/31/01 

Table 3-2. Field QC Samples and Frequencies, Analytical Methods and Analytes 
i$tl~Jrt.e.t ill.cJ!M¢~hQ:dsii-'i!ir~t1;t_ \ fieJd Ouplkate$:Nf~t~k;~;;;;;;~;i/;;t(t: '{gqµ~pme,pJ,ijliP~i§h?%tn:>•I:,: 
See Table 2-3 Minimum of one. (Nonna! Minimum of one. (If 

frequency is 1 per 20 disposable or single-use 
samples, however only 3 equipment is used, no 
samples are specified.) equipment blanks are needed.) 
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Table 3-3. Laboratory QC Sampling Requirements Summary 
;:<t;,:QC:~ii,npJf/fyp~iirl~t ~r.~;;[;~;;_it-r;;_C:~fz?ti;:P.u,rpo_s_~~f:!_:~q~~ft:1:i'~tfi~::~== M:1:./?l~:'Ft~<i~'e~cyJlef~re11ce/ .; ·,:·. 
Method blank Assess laboratory contamination One per 20 samples of same matrix 

prepared in one batch. 
Laboratory Control Assess laboratory accuracy One per 20 samples of same matrix 
Sample prepared in one batch. 
Matrix Spike Assess accuracy of method on One per 20 samples of same matrix 

soil matrix prepared in one batch. 
Matrix spike duplicate Assess precision One per 20 samples of same matrix 
or duplicate prepared in one batch. 

3.9 SAMPLE MANAGEMENT 

3.9.1 Sample Custody 

3.9.1.1 Field Custody 

All samples obtained during the project will be controlled from the point of origin to the 
analytical laboratory, as required by BHI-EE-01, Procedure 3.0, "Chain of Custody." 

3.9.1.2 Laboratory Custody Procedures 

' 

Sample custody during laboratory analysis will be addressed in the applicable laboratory SOPs. 
Laboratory custody procedures will ensure that sample integrity and identification are 
maintained through out the analytical process. 

3.9.2 Sample Preservation, Containers, and Holding Times for Soils 

Soils are preserved via cold storage to slow the chemical reaction rates. Sample preservation and 
container details will be addressed on the sample authorization form in accordance with 
BHI-EE-01, Procedure 2.0, "Sample Event Coordination." 

3.9.3 Samp]e Packaging and Shipping 

Sample packaging and shipping will be performed in accordance with BHI-EE-01, 
Procedure 3.1, "Sample Packaging and Shipping." Samples submitted for SFL analysis will be 

· screened for radioactivity at the Radiological Counting Facility before shipment offsite. 
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Table 3-4. Soil Sample Preservation, Minimum Weight, Containers, Storage and Holding Times 

6010/metals except Hg 200 g P or G Room temperature 6 months from collection to 

7471 (Hg) 

8260 Volatiles 

8270 Semivo\atiles, 
8151 herbicides, 808 l 
pesticides 
8082 PCBs 
GEA 

AEA/LSC 

20 g 

500 g 

1000g 

125 g 

PorG 

G wffeflon 
lid 
G wffeflon 
lid 

PorG 

PorG 

4 +/- 2°c 

4 +/- 2°c 

4 +t- 2°c 

analysis 
28 days from collection to 
analysis 
14 days from collection to 
analysis 
14 days from collection to 
anal)·sis; analyze within 40 
days from extraction 

Room Temperature 6 months from collection to 
analysis 

Room Temperature 6 months from collection to 
analysis 

•Turnaround time (TAT) is 45 days for non-radiochemical parameters, and for radiochemical parameters this will be agreed upon 
by FH and BHI staff. 

0 Thc volumes may be altered based on BHI detailed procedures. 

Tetlon is a trademark of E. I. duPonl da Nemours and Co .. Corporation Delaware, I oo, Market St. 
Wilmington, Delaware 
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4.0 HEALTH AND SAFETY 

4.1 GENERAL SAFETY AND HEALTH REQUIREMENTS 

All field operations required by this SAP will be conducted in accordance with the HASP 
(HNF 2000b). fle)d operation performed by BHI will meet both the FH requirements and the 
BHI requirements. 

4.2 FH SNF REQUIREMETNS 

The HASP identifies the primary hazards associated with debris management activities. Some of 
the hazards included direct radiation exposure, potential personnel contamination, potential 
inhalation of airborne concentrations of radioactive materials, and exposures to hazardous 
substances. Rather than list the requirements to mitigate and control radiological and hazardous 
chemical exposures, the HASP references documents which provide the necessary direction to 
mitigate and control these hazards. To assist in the development of sub-tier or task-/subproject
specific implementation of the HASP, the Project Hanford Management Contract (PHMC) 
Automated Job Hazards Analysis (AJHA) will be used in accordance with HNF-PRO-079, "Job 
Hazard Analysis". The AJHA is a computer-based application to help planners identify the 
potential hazards associated with a job task, and to implement the proper controls based on the 
hazards identified. Proper use of the AJHA in conjunction with the project HASP (HNF 2000b), 
plus specifics associated with the task, will constitute acceptable sub-tier or task-/subproject
specific implementation of the HASP. In accordance with 29 CFR 1910.120(6)(1)(v) 
(OSHA99A), the HASP (HNF 2000b) shall be made available to PHMC employees and any 
contractor/subcontractor involved with hazardous waste operations. 

The PHMC has a well-developed radiation protection program. This program is described in the 
HSRCM (DOE-RL 1996). The HSRCM fully implements 10 CFR 835, Occupational Radiation 
Protection, as currently amended. The planning of work involving radiation and radioactive 
materials hazards is further described in HNF-PRO-1623, "Radiological Work Planning 
Process." Implementation of radiological work and radiation protection activities is detailed in 
procedures. Procedures address roles and responsibilities, qualifications, training, 
implementation of the ALARA philosophy, external and internal dosimetry, monitoring and 
surveillance, work control mechanisms (e.g., radiation work permits, access and entry 
requirements), self-assessments, and use of specific radiation monitoring devices and meters. 

The PHMC Chemical Management Program (CMP), as described in HNF-PRO-2258 
("Chemical Management"), in conjunction with implementation of the PHMC AJHA in 
accordance with HNF-PRO-079, will be relied upon to protect the worker, general public, and 
the environment from specific chemical substances and their associated hazards. The CMP 
provides direction for the acquisition, sto,rage, transportation, use, final disposition, and record 
keeping for chemicals at the Hanford Site, as well as management review of the CMP program 
performance. 
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4.3 BHl SAFETY REQUIREMENTS 

All field operations will be perfonned in accordance with BHI Health and Safety requirements 
outline in BHI-SH-01, "ERC Safety and Health Program" and BHI-RC-01, "Radiation 
Protection Program Manual." 

The sampling procedures and associated activities will take into consideration exposure 
reduction and contamination control techniques that will minimize the radiation exposure to the 
sampling team as required by BHI-RC-01 and BHI-QA-01, ERC Quality Program. 
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INFORMATION SUPPORTING DEVELOPMENT OF RADIONUCLIDE RATIOS FOR 
CHARACTERIZATION OF KEAST AND K WEST DEBRIS AND SOIL 

The source-term for all radionuclides that could reasonably be expected in the 100 K Basins are 
from N Reactor fuel and associated activation products. The selection of constituents of concern 
(COCs) was discussed in Appendix A of the Sampling and Analysis Plan for K Basins Debris, 
HNF-6495, Rev. 1 (HNF 2001) and Appendix B of the Data Quality Objectives Process for 
Designation of K-Basin Debris, Rev O (HNF 2000a). The selection was performed by listing all 
radionuclides that have been reported as present in the fuel or measured during historical 
characterization of the K East, K West, N, or 105-C fuel storage basins. Several selection 
criteria were applied to define the Environmental Restoration Disposal Facility (ERDF) Waste 
Acceptance Criteria (WAC) (BHI 1998) that all "Radioactive waste constituents shall be 
adequately characterized to permit proper segregation, treatment, storage, and/or disposal. This 
characterization shall ensure that the major radionuclide content of the waste is known and 
recorded during the waste management process ... " (ERDF WAC, Section 3 .2.1.1 ). As a result of 
that effort, twenty radionuclide COCs were selected. The sections below discuss the application 
of radionuclide ratios to estimate the radionuclide content of K Basin debris for those 
radionuclides that are not measured from radionuclides that are measured. As discussed in the 
body of this report, it is assumed that the source terms for potential soil or debris contamination 
outside of the K Basins structures would be the same as the above water debris inside the basin 
structures (basin water and incidental sludge). Thus although the discussion below pertains 
directly to above water debris inside the K Basins buildings, it is assumed that the soil and debris 
will be adequately characterized using the same radionuclide ratios for soil and concrete outside 
the K Basins buildings. 

A.l RADIONUCLIDE RATIOS FOR CHARACTERIZATION OF K BASIN DEBRIS 

Two documents formed a key part of the basis for the selection of radionuclide ratios for the 
purpose of estimating the radionuclide content of above water waste from the K Basins. These 
documents were entitled: 

1. HNF-SD-SNF-Tl-009, Rev 3, 105-K Basin Material Design Basis Feed Description for 
Spent Nuclear Fuel Project Facilities, Volume 1, "Fuel" (HNF 2000b) and 

2. HNF-SD-SNF-TI-009, Rev 3, 105-K Basin Material Design Basis Feed Description for 
Spent Nuclear Fuel Project Facilities, Volume 1, "Sludge" (HNF 2000c ). 

A WHC report (WHC 1990) contained extensive analyses of samples from the K East and 
K West Basin areas above the water line. These data provided valuable estimates of several 
radionuclides that had not been estimated from other sources ( e.g., nickel-59, chromium-51, and 
manganese-54). In order to put all radionuclides from the various sources on a normalized basis, 
all final estimates of radionuclide content of the fuel (HNF 2000b, HNF 2000c) or samples from 
K West and K East Basins, were converted to a percent of the estimated Cs-137 concentration. 
For instance, if the reference indicated that the fuel would contain 500 Ci of strontium-90 and 
1,000 Ci of Cs-137, the percentage entered into Table A-1 would be 50%. Only the information 
related to this K East and K West removal project is included in the remainder of this appendix. 
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In addition to the reports mentioned above there were several sampling efforts that had been 
conducted on various waste streams. The data from these various sampling efforts were 
tabulated and reviewed and ratios of each radionuclide measured are presented in Table A-1. 
Based on a review of the data from the various sources and the conceptual model for the waste 
stream it was determined that the following logic would be used to select the applicable ratio for 
each waste stream. The K East basin could have different sets of ratios that could be applied to 
the waste depending on the origin of the waste. The ratio applicable to waste that originates 
from above the water line of the basin was considered applicable to this removal action. The 
above water waste around the K-Basin was contaminated mainly by water removed from the 
basins and incidental sludge particles that might have adhered to equipment being moved in and 
out of the basins. Filters from the basin were placed on the K East Filter Wash Pad that is being 
removed. Basin water and some sludge particles would likely be the source of contamination on 
the wash pad and surrounding soil. There is no indication of a similar practice at K West; 
however, contamination of concrete and soil outside of the building would likely have been from 
basin water and incidental sludge particles. Data that measured the airborne contamination 
radionuclide ratios were also used in developing the K East and K West Basins above water 
radionuclide ratios, thus the ratios are also applicable to incidental contamination that may be 
found on the Monorail Foundations/Supports and Rails. The ratios used for this waste are 
primarily an amalgamation of data from WHC (1990) and data from recent air sampling data 
(Slotemaker 1999). 

Additional discussion regarding the selection of applicable radionuclide ratios is provided below. 

A.1.1 Above-Water Waste 

Significant differences from radionuclide ratios found in fuel and found in K East versus K West 
sample data were noted in historical analyses of samples from above water portions of the K East 
and K West (WHC 1990). Another source of data that was used was the air sampling data from 
1998 (Slotemaker 1999). It was reasoned that the data obtained from collecting high volume air 
samples would provide a reasonable estimate of the radionuclide mix that might be encountered 
from continued operations around the fuel basins. In selecting the final ratios to use, generally 
the highest ratio from either the WHC (1990) report or the air data were used if available for a 
specific radionuclide. Not all of the COC radionuclides were measured on the samples from 
either source. If there were no measured ratios, then K East or K West fuel data radionuclide 
ratios (HNF 2001) were selected. Table A-2 provides a summary of the final selected 
radionuclide ratios. 
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A.1.2 Estimate of Gamma Survey Ratios to Define Anomalous Waste 

The purpose of estimating a ratio of all COC gamma emitters to Cs-137 is to alert project staff to 
the presence of waste that is outside of the anticipated ratios that were discussed above. It is 
assumed that if the measured contamination levels of the six major anticipated gamma emitters 
(including Cs-137) to the measured Cs-137 activity (dpm/package) is within a certain range, then 
the waste is presumed to contain contamination that can be adequately estimated using the listed 
ratios in Table A•2. If the gamma data ratio is outside of the estimated range, then the waste is 
considered anomalous and may be subjected to additional NOA measurements and/or sampling. 
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Table A-1. Comprehensive List of Radionuclide Contaminants Concern and Ratios to Cs-137 for K Basin 
Debris and Soil. 

0.26 0.09 0.090 0.26 7.10 7.1 
Cobalt 0.023 0.96 1.0 0.025 3.18 3.2 
Nickel 0.036 0.34 0.34 0.034 0.26 0.26 
Strontium 76 103 51.4 103 77.7 1.11 10.3 10 
Antimony Sb-125 0.16 0.16 0.16 0.16 
Cesium Cs-137 100 100 100 100 100 100 100 100 
Promethium Pm-147 2.3 2.3 2.02 2.0 
Samarium Sm-151 1 .4 1.4 1.35 1.3 
Europium Eu-152 0.062 0.062 0.007 0.0068 
Europium Eu-154 0.72 1.4 0.72 0.72 
Europium Eu-155 0.13 0.45 0.13 0.13 
Uranium U-234 0.0074 0.027 0.0064 0.0075 0.027 0.007 
Uranium U-235 0.0046 0.0046 0.0003 0.0010 0.00001 
Uranium U-238 0.02 0.021 0.0050 0.0062 0.006 
Plutonium Pu-238 2.07 2.0 0.11 0.09 2.1 0.79 0.11 
Plutonium Pu-239 13.20 11.6 0.90 0.34 13 1.59 0.90 
Plutonium Pu-240 
Plutonium Pu-241 so 197 7.66 
Americium Am-241 8.2 16.7 6.88 0.66 0.77 
Curium Cm-244 0.013 

(1) WHC-SD-NR-RPT-005, Rev 0. "Characterization of Radioactive. Waste at 100 Area", Nov. 1990. Written by John 
DeVanney (WHC 1990) 

(2) Data from Table 3.6, "105-K Basin Material Design Basis Feed Description for Spent Nuclear Fuel Project Facilities, 
Volume I, Fuel," HNF-SD-SNF-TI-009, Volume 1, Rev. 3 (HNF 2000b) 

(3) Because the air data for the measured Pu isotopes showed an increased% relative to Cs-137, a ratio that was measured in 
K East Basin sludge was applied in this case (Table A-1, HNF 2001 ). 

( 4) A ratio that was measured in K East Basin sludge was applied in this case (Table A-1, HNF 2001 ). 
(5) Slotemaker, C.J., Facility Source Term Report, 99-SNF/CJS-024, March 1999. 
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Table A-2. Summary List of Radionuclide Contaminants of Concern and Ratios to 
Cs-137 for K East and K-West Debris and Soil. 

ll1\l11ti~- ljl~1; i;; 1t:il~!!ll!l!f.if~i;,~i :i~t~tt.rli~{~!ll1t11t 
Tritium H-3 7.1% 0.090% 

Cobalt Co-60 3.2% 1.0% 

Nickel Ni-63 0.26% 0.34% 

Strontium Sr-90 10% 103% 

Antimony Sb-125 0.16% 0.16% 

Cesium Cs-137 100% 100% 

Promethium Pm-147 2.0% 2.3% 

Samarium Sm-151 1.3% 1.4% 

Europium Eu-152 0.0068% 0.062% 

Europium Eu-154 0.72% 1.4% 

Europium Eu-155 0.13% 0.45% 

Uranium U-234 0.0075% 0.027% 

Uranium U-235 0.0010% 0.0046% 

Uranium U-238 0.0062% 0.021% 

Plutonium Pu-238 0.11% 2.1% 

Plutonium Pu-239 0.90% 13% 

Plutonium Pu-240 0.87% 5.1% 

Plutonium Pu-241 7.7% 197% 

Americium Am-241 0.77% 17% 

Curium Cm-244 0.0084% 0.013% 
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~.ATERIAL SAFETY DATA SHEET 

COATINGS AND RESINS GROU? 

?PG Industries, Inc . 

SECTION l - CHEMICAL, PRODUCT , AND COMPANY lNFORMATION 

PRODUCT CODE/IDENTITY: 97-948 

REVISION DATE: 04/13/00 {000} 0814 

CUSTOMER PART #/NAME : Not applicable 

PRODUCT TRADE NAME: PITT-GUARD ALL W:::ATl-iER DTR GRAY COA 

CHEMICAL FAMILY: Epoxy 

EMERGENCY MEDICAL/SPILL INFO: (304} 843-1300 (U.S.) 91-800-00-214 {MEXICO) 

TECHNICAL INFOR~.ATION: l-800-441-969S 

PRODUCT SAFETY/MSDS INFORMATION: 4325 ROSANNA DRIVE, P.O. BOX 9 ALLISON PARK, PA 
15101 (412) ~92-5555 

DATE OF MSDS PREPARATION: 07/31/00 

PRIMA.~Y 1-'.AZA.W WARNING . 
Flammable. Keep away from heat, sparks, • flames, and other sources of ignition. 

· oo· not smoke. Extinguish all flames and pilot lights. Turn off stoves, heaters, 
electrical motors, and other sources of ignition during use and until all 
vapors/odors are gone. Harmful if swallowed. May cause slight skin irritation. 
Causes eye irritation. Prolonged or repeated contact may cause an allergic skin 
reaction. Vapor and/or spray mist may be harmful if inhaled. Vapor irritates 
eyes~ nose, and throat. Sanding and grinding dusts may be harmful if inhaled. 

THIS MATERIAL SAFETY DATA SHEET P.AS BEEN PREPA.~ED IN ACCORDANCE WITH THE OSHA 
HAZARD COMMUNICATION STANDARD (29 CFR 1910 . 1200}, THE SUPPLIER NOTIFICATION 
REQUIREMENTS OF SARA TITLE III, SECTION 313, AND OTHER APPLICABLE RIGHT-TO-KNOW 
REGULATIONS. 

SECTION 2 - COM?OSITlON/INFO~TION ON INGREDIENTS 
REF H>.ZAADOUS INGREDIENTS PERCENT CAS NUMBER 

01 l-£'rHYL BENZENE 
02 _~LUENE 
03 ~LENES 
04 CAASON BLACK 
05 TlTANIUM DIOXIDE 
06 QUA.~TZ 
cp ~OXY RESIN 
08 SILICA 

"'Carcinogens: O•OSHA; A•ACGIH; N•NTP; I•lARC 
' 

B-2 

l <5 100-41-4 
S - <10 108-88-3 
5 - <10 1330-20•7 
0.1- <l 1333-86·4 
5 - <10 "13463-67-7 
20- <30 14808-60-7 
40- <50 25068-38-6 
l - <5 7631-86-9 
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SARA TITLE III lie C£RCLA CLASSIFIO.TIONS 
SARA 311/312 

REF SARA 102 RO (LBS) SJ.AA 302 TPO {LBS) SARA 313 AC CH FL PR RE 

-- --------------- ------------------ .. - .. -.. -. -
01 1000 NOT ESTAB 'f y y y N N 

02 1000 NOT EST1'.3 '[ y N y H N 
03 100 NOT ESTA3 y y N y N N 
04 NOT ESTAB NOT ESTJ..3 H N y N H N 
OS NOT ESTAB NOT ESTJ.3 H N N If If H' 

06 NOT ESTA3 NOT EST;:.3 N H y N N N 
07 NOT ESTA3 NOT ESTA.3 1~ y N N H N 
08 NOT ES!;..3 NOT ESTJ!.3 H H H H N N 

SA.'q,A 311/312 CAT'.t:GORIES FO:t THIS ? :'<ODUCT : ACUTE• Y, CHRONIC• Y , FLA11!✓.ABILITY .. Y , 
PRESSURE• H, RZACTlVITY• H 

OCCUPATIONAL EX?OSURE LIMITS P.AVE ~EEN ESTAELISF.~D FOR nlE FOLLOWING MATERIALS: 

01 
02 
03 
04 
05 
06 
07 
08 

A,CGIH U.S. OSHA 
TLV-TWA 

100 ppm 
s- SO ppm 

100 ppm 
3.S mg/m3 
10 mg/m3 

R- O.l mg/m3 
NOT ESTAB. 
10 r.,g/m3 

TLV-STEL 

12S ppm 
NOT ESTA3. 
1S0 ppm 
NOT ES'r7'.B. 
NOT ESTAB . 
NOT ESTAB. 
NOT ESTAB. 
NOT ESTAB. 

PEL-TWA 

100 ppm 
100 ppm 
100 ppm 
3.S mg/m3 
10 mg/m3 

R- 0.l mg/m3 
NOT . ESTAB. 
6 mg/m3 

?EL-STEL 

125 ppm 
150 ppm 
150 ppm 
NOT ESTAB. 
NOT ESTAB. 
NOT ESTAB. 
NOT ESTAB. 
NOT ESTAB. 

(C~ Ceiling Limit; S· Potential Skin J>.bsorption; R· Respirable Dust] [NOT ESTAB • 
. • NOT ESTABLISHED • NOT APPLICABLE) 

·~-- - ··--~--- . 

PRODUCT STATUS RELATI~ TO THE U. S. EPA TOXIC SUBSTANCES CONTROL ACT 

All chemical substances in this product are listed on the U.S. TSCA Inventory or 
are otherwise exempt from TSCA Inventory reporting requirements. 

SECTION 3 - HAZARDS IDENTIFICATION 

EFFECTS OF OVEREXPOSIJR~ FROM: 

INGESTION: Harmful if swallowed. 

EYE CONTACT; Causes eye irritation. 

SKIN CONTACT: May cause slight skin irritation. Prolonged or repeated contact 
may cause an allergic skin reaction. 

IN?~LATIOH: Vapor and/or spray mist may be harmful if inhaled. Vapor irritates 
eyes, nose, and throat. Sanding and grinding dusts may be harmful if inhaled. 
Repeated exposure to high vapor concentrations may cause irritation of the 
respiratory system and permanent brain and nervous system damage. 

CHRONIC OVEREXPOSUKE: Avoid long-term and repeated contact. This product 
contains crystalline silica which has been classified as a human carcinogen by 
IARC. Long-term exposures may also lead to a disabling lung condition known as 
silicosis. The risk dependi on the duration and level of exposure to dust from 
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sanding surfaces er mist from spray applications. Use of appropriate personal 
protective equipment and/or engineering controls should be employed ~he~ever 
these types of operat·ions are being performed. This product co:itains titanium 
dioxide. Animals inhaling massive quantities of titanium dioxide dust in a 
long-term study developed lung tumors. Studies with humans involved in 
manufacture of this pigment in~!cate no inc~eased risk of ca~cer fro~ e>:pcsure. 
Potential for inhalation of titanium dicxice dusts from coatings is very 
limited. Since overexposures are r.ct e>:pected, there is no significant r.azard 
for man. This procuct ccntains toluene. Tol~ene inhalation in animals (5reater 
than 1500 ppm} a"d i~tentional in~alaticn cf toluene-containing products by 
humans (e.g. glue) has caused acverse fetal develo:;:ment effects. This proccct 
contains carbon black which has reen rated an IkrtC 2B carcinogen due to animal 
data, Ethylbenzene h~s been repcrted by NT? to cause cancer in laboratory 
animals following a c~rcnic (2 year) i~halaticn exposure. Dcse levels cf 75, 250 
and 750 ppm "'ere used, with ev1c.ence of carcinogenicity found i.l the kidneys of 
rats and the h.:.ng and liver cf rr,ice at 750 ppr.,. The lfo Observed ":::ffect Level 
(NOEL) was 75 ppm. Tl:e relevance cf these findings to humans is u:,certai:1, bet 
appropriate safeguards should be e~ployed to reduce or eliminate inhalation 
exposure to ethylbenzene. His~ exposures to xylenes in some animal studies have 
been reported to cause healtn effects on the developing embryo and fetus. These 
effects ~ere cften at levels toxic to the mother . The significance of these 
findings to humans r.as not been determined. 

SIGNS ::.ND SYMPTOHS C-? ov:::;.::x?csu-::..:::: Eye .,.,atering, l:e~daches, :"lausea, dizziness, 
and loss of coordination are indications that solvent levels are too high. 
Intentional misuse by deliberately concentrating and inhaling the contents ·can 
be harmful or fatal. Redness, itching, burning sensation and visual disturbances 

. ,may. indicate excessive eye contact. Dryness, itching, cracking, burning, 
.: · .. ... _, ·.-·,: r _edn·ess, and swelling are conditions associated "with excessive skin contact . 

. . ' _:_-·,:\\ ~f-~ICAL CONDITIONS AGGAAVATED BY EXPOSURE: Not applicable. 

WARNING: This product contains a chemical(s) known to the State of· California to 
cause cancer and birth defects or other reproductive harm. 

SECTION 4 - FIRST AID MEASUR.ES 

INGESTION: If swallowed, do not indcce vomiting. Gently wipe out inside mouth to 
remove any resicual material. 

EYB CONTACT: In case o! eye contact, remove contact lenses and flush eyes 
in,mediately with a gentle streara of lukewarm water for at least 15 minutes. 

SKIN CONTACT: In cass of skin contact, flush immediately with plenty of water 
for at least 15 minutes follc1.•ed by washing with soap and water. 

INHALATION: If affected by inhalation of vapor or spray mist, remove to fresh 
ai~. Apply artificial respiration and other suppo~t measures as required. 

OTHER: lf ingestion, any type of overexposure or symptoms of overexposure occur 
during or following the use of this product, contact a poison control center, 
emergency room or physician immediately; have Material Safety Data Sheet 
information available. 

SECTION S - Fl~~ FlGHTING MEASURES 

FUISHPOINT: 70 Degrees F ( '21 D~grees C) l'PEHSK"x'-MARTENS CLOS.ED CUP) 
.. ····-· -·- ··--···- --·. 
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FLAMMABLE LIMITS: Lower explosion limit (LEL): 1.2 

Upper explosion limit (UEL): Not available 

EXTINGUISHING MEDIA: Use Natio~al Fire Protection Association (NFPA) Class B 
extinguishers (carbon dioxide , dry chemical, or universal aqueous film forming 
foam) designed to eY.tinguish NFPA Class IB flammable liquid fires. 

UNUSUAL FIRE Ja.ND EXPLOSION EAZA."qDS : Keep this product away frcm heat , sparks, 
flame, and other sources of igniticn (i . e. , pilot lights, electric motors , 
static electricity). Invisible vapors can travel to a source cf ignition and 
flash back . Do not smoke while using this product . Keep containers tightly 
closed when net in use. Closed containers may explode when overheated. Do net 
apply to hot surfaces. Tcxic gases may form 1o.·hen this product comes in contact 
with extreme heat. 

SPECIJ>.L FIRE FIGHTING PROCEDu~ES: Water spray may be ineffective. Water spra.y 
may be used to eccl closed containers to prevent pressure build-up and possible 
autoi5nition er explcsicn when exposed to extreme heat. If water is used, fog 
nozzles are preferable. Fire-fighters should wear self-contained breathing 
apparatus and full protective clothing. 

SECTION 6 - ACC:IDENTJI.L RELEASE MEASURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Provide maximum 
·. -: _ _ventilation. Only personnel equipped with proper respiratory, skin, and eye 

.' protection should be permitted in the area. Remove all sources of ignition. Take 
···, ·,/ .·up· spilled material with sand, vermiculite, or other noncombustible absorbent 
•· '.'.\( ma..terial and place in clean, empty containers for disposal. Only the spilled 
·:_- .·:-t~=: _m-~t:erial and the absorbant should be placed in this container . 
. .. .. . ~:· ; · .. . ::-.:: . 

WASTE DISPOSAL METHOD: Waste material must be disposed of in accordance with 
federal, state, provincial, and local environmental control regulations. Empty 
containers should be recycled or disposed of through an approved waste 
management facility. 

SECTION 7 - HANDLrnG AND STORAGE 

P.ANDLING AND STORAGE PRECAUTIONS: Do not store above 120 degrees F. (48 degrees 
C.). Store large quantities in buildings designed and protected for storage of 
NFPA Class lB flammable liquids. 

OTHER PRECAUTIONS: Vapors may collect in low areas. If this material is part of 
a multiple component system, read the Material Safety Data Sheet(s) for the 
other component or components before blending as th~ resulting mixture may have 
the hazards of all of its parts. Containers Ehould be grounded when pouring. 
Avoid free fall of liquids in excess of a few inches. 

SEC!'lON 8 - EXPOSURE CONTROLS AJ'l'D PERSONAL PROTECTION 

PERSONAL PROTECTIVE EQUI5MENT FOR: 

EY~ PROTECTIOl~: Wear chemical-type splash goggles when possibility exists for 
eye contact due to splashing or spraying liquid, airborne particles, or vapors . 

. ---------· 
J 
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gloves should be constructed of: nitrile rubber. No specific 
permeation/degradaticn testing have been done on protective clothing for this 
product. Reco~mendations for skin protection are based on infrequent contact 
with this product. For frequent contact or total immersion, contact a 
manufacturer of protective clothing for appropriate chemical impervious 
equipment . 

RESPIRATORY P~OTECTION: Overexposure to vapors may be prevented by ensuring 
proper ventilation controls , vapor exhaust or fresh air entry . A NIOSH- approved 
air purifying respirator with t t e appropriate chemical cartridges or a 
positive-pressure, air-supplied respirator may also reduce exposure. Read the 
respirator manuf~cturer's instructions and literature carefully to determine the 
type of airborne contaminants aga i nst which t~e respirator is effective , its 
limitations, and how it is to be ~roperly fitted and used. 

OTHE~ EQUIP!✓.ENT: Clean contami:1a.ted clothing and shoes. 

VENTILATIOl~ R:::QUIREJ~::'.HTS: Frovice general dilution or local exhaust ventilation 
in volume and pattern to keep the concentration of ingredients listed in Section 
2 below the lcwest suggested exposure limits, the LEL below the stated limit, 
and to remove decomposition products curi ng welding or flame cutting. 

SECTION 9 - PHYSICAL AND CHEMICJ>.L PROPERTIES 

[.FOR.MULA VALUES, NOT SALES SPECIFICATIONS] 

B.OILING R.b.NGE: 230- 293Degrees F 

' . .. / .f f.tUBILIT'i IN WATER: . 0 % , 

· VAPOR PRESStr.r<.E: 13. 0 mmHg 
.i :-= :·~/ ·-=\ .'. 

WEIGHT/GALLON (LBS): 11.64 (U.S.) 

VAPOR DENSIT'i: Heavier than air 

pH: Not applicable 

t VOLATILE/VOLUME: 24.630 

t SOLIDS BY WEIGHT: 84.73 

SPECIFIC GRAVITY: 1.397 

EVAPORATION AATE(BuOAc•l00): 141 

ODOR/APPEARJ>.NCE: Viscous liquid with an odor characteristic of the solvents 
listed in Section 2. 

SECTION 10 - STABILIT'i ~.ND REACTIVITY 

This product is normally stable and will not undergo hazardous reactions. 

INCOMPATIBILITY (MATERIALS AND CONDITIONS TO AVOID): Avoid contact with strong 
alkalies, strong mineral acids, or strong oxidizing agerts. 

HAZARDOUS DECOMPOSITION PRODUCTS: May produce the following hazardous 
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decomposition products wh~n exposed to extreme heat: carbon monoxide; carbon 
dioxide : lower molecular weight polymer fracti_ons; Extreme heat includes, but 
is not limited to, flame cutting, brazing, and welding. 

Hazardous Materials Identification System (HMIS) and National Fire Protection 
Association (NFPAl Ratings : 

HMIS Rating NF?A Rating 

HEALTH 
FLJ!.MMAB l L l TY 
REACTIVlT"t 

2* 
3 
0 

HEALTH 
rL~Y.MABILITY 
lNSTABILI TY 

2 
3 
0 

Rating System:0~Minimal, l•Sli5ht, 2•Moderate, 3•Serious, 4•Severe, *•Chrcnic 
Effects. 

Safe handling of this product requires that all of the information en tne MSDS 
be evaluated for specific work envircnments and conditions of use. 

THIS IS THE END OF THE MSDS FOR: 97-948 

Manufactured and Supplied by: 

PPG INDUSTRIES, EAST POINT 

1377 OAKLE!GH DRIVE 

-. EAST~ POINT, GA 30344 

.. ·. ---. ;_'\•· .. ··.'~.· •. :.·.··:··~./.£:' .... _.,.- ., · . . .. . ~ . ~ . ~-:·:··: .· .. ·. •,:. 

. -----._ ·- - ·. -·--- ·----· 

. .. . . . . 
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MATERIAL SAFETY DATA SHEET 

COATINGS ~.ND RESINS GROUP 

PPG Industries, Inc. 

SECTION l - CHEMICAL , PRODUCT, AND COMPANY IN~ORMATION 

PRODUCT CODE/IDENTITY: 95-249 

REVISION DATE: 0S/21/98 (000) 0814 

CUSTOMER PART #/NAME: Not applicable 

PRODUCT TRADE NAME: EPOXY ~.ASTIC CATALYST COMP B 

CHEMICAL FAMILY: Epoxy 

EMERGENCY MEDICAL/SPILL INFO : (304 ) 843-1300 (U.S.) 91-800-00-214 (MEXICO) 

TECHNICAL INFO:iU".ATION: l-800-44l-S695 

PRODUCT SAFETY/MSDS INFORMATION: 4325 ROS~~'NA DRIVE, P.O. BOX 9 ALLISON PARK, PA 
15101 (412) 492-5555 

.. 
DATE OF MSDS PREPA.~TICN: 10/14/99 

PRIMARY ~.AZARD WARNING 
. Fi~~able. Keep away from heat, sparks, flame-s, and other sources of ignition. 
• Do_"not smoke. Extinguish all flames and pilot lights. Turn off stoves, heaters, 
electrical motors, and ·other sources of ignition during use and until all 
vapors/odors are gone. Harmful if swallowed. May cause moderate skin irritation. 
Causes eye irritation. May be absorbed through the skin. Prolonged or repeated · 
contact may cause an allergic skin reaction. Vapor and/or spray mist may be 
harmful if inhaled. May cause irritation and/or allergic respiratory reaction in 
lungs. Vapor irritates eyes, nose, and throat. 

THIS MATERIAL SAFETY PATA SHEET HAS BEEN PREPARED IN ACCORDANCE WITH THE OSHA 
HAZMD COMMUNICATION STANDARD (29 CFR 1910.1200), THE SUPPLIER NOTIFICATION 
REQUIREMENTS CF SARA TITLE III, SECTION 313, AND OTHER APPLIC~..BLE RIGHT-TO-l<NOW 
REGULATIONS. 

SECTION 2 - COMPOSITION/INFOR.J,I.ATION ON INGREDIENTS 
REF HAZAADOUS INGREDIENTS PERCENT CAS NUMBER 

01 ~HYL BENZENE 
02 : l>ROPYLENE GLYCOL MONOMi::THYL ETHER 
03 ALKYL GLYCIDYL ETF.ER 
04 ~LENES 
05 ..80DIUM ALUMINUM SILICATE 
06 ~LC 
07 EPOXY RESIN 
08 NITROETHANE 

* Carcinogens: O•OSHA; A•AdGIH; N•NTP; I•IAAC 
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0.1- <l 
5 - <l0 
5 - <10 
l - <5 
20- <30 
20- <30 
30- <40 
l - <5 

.,. ___ ..., __________ 
100-41-4 
107-98-2 
120547-52-6 
1330-20-7 
1344-00-9 
14807-96-6 
25068-38-6 
79-24-3 

CARCINOGEN* 
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Si.AA TITLE III~ CERCLA CLASSIFICATIONS 

SARA 102 RQ (LBS} SARA 302 T?Q (LBS) _____________ .., ___ 
------------------

1000 HOT EST.AB 
NOT ESTAB NOT EST1-.3 
NOT ESTA3 NOT ESTA3 
100 HOT ESTJ..3 
NOT EST.AB NOT ESTA3 
NOT EST1>.B NOT ESTJ..3 
NOT ESTAB NOT ESTJ..B 
NOT EST~.B NOT ESTA3 

SARA 313 
--------

y 

N 
N 
y 
N 
H 
J-t 
H 

SARA 311/312 
AC CH FL PR RE 

y y y N N 
y N y N N 
y 'l » N N 
y N y N H 
y N N N N 
N N N N ),f 

y N N N l.f 
y ),f y N N 

SA.~ 311/312 CATEGORIES FOR THIS ?RODUCT : ACUTE,. Y, CP.ROHlC• Y, FL1'J✓.MABILITY• Y, 
PRESSURE• N, REACTIVITYc H 

OCCUPATIONAL :EXPOSURE LIMITS HAVE BEEN ESTABLISHED FOR TH:!:; FOLLOWING MATERIALS: 
ACGlH U.S. CSP.A 

REF TLV-TWA 

----------------
01 100 ppm 
02 100 ppm 
03 NOT ESTA.3 
04 100 ppm 
05 NOT ESTAB. 
06 , R- 2 mg/m3 
07 NOT ESTAB. 
oa· "· 100 ppm . .. 

• ' 

TLV•STEL 
------------
125 ppm 
150 ppm 
NOT ESTAB 
150 ppm 
NOT ESTAB. 
NOT ESTAB. 
NOT EST.AB. 
NOT ESTJl.B. 

FEL-TWA PEL-STEL 

100 ppm 
100 ppm 
NOT ESTAB 
100 ppm 
NOT ESTAB. 

R- 2 mg/ml 
NOT ESTAB. 
100 ppm 

125 ppm 
150 ppn, 
HOT ESTAB 
150 ppm 
NOT ESTAB. 
NOT ESTAB •. 
NOT ESTAB . . 
NOT -ESTAB . · 

-, [c;~ ·c-eiling Limit; s- Potential Skin Absorption; R- Respirable Dustl {NOT ESTAf.f. 
• NOT ESTABLISHED• HOT APPLICAELE) 

PRODUCT STATUS RELATIVE TO THB U.S. EPA TOXIC SUBST>.NCES COln'ROL ACT 

All chemical substances in this product are listed on the U.S. TSCA Inventory or 
are otheniise exempt from TSCA Inventory reporting requirements. 

SECTION 3 - HAZARDS IDENTIFICATION 

EFFECTS OF OVLREXPOSU"RE FROM: 

INGESTION: Harmful if swallowed. 

EYE CONTACT: Causes eye irritation. 

SKili CONTACT: May cause moderate skin irritation. May be absorbed through the 
sk~n. Prolonged or repeated contact may cause an allergic skin reaction. 

INF~LATION: Vapor and/or spray mist may be harmful- if inhaled. May cause 
irritation and/or allergic respiratory reaction in lungs. Vapor irritates eyes, 
nose, and throat. Repeated exposure to high vapor concentrations may cause 
irritation ot the respiratory system and permanent brain and nervous system 
damage. 

CHRONIC OVEREXPOSURE: Avoid long-term and repeated contact. This product 
contains nitrcethane. Studies with laboratory animals have shown that ingestion 
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or inhalation of high levels of nitroethane causes kidney and liver damage and 
central nervous system effects , This product contains talc. In a lifetime 
inhalation study female rats exposed to an elevated respirable concentration (9 
times the Permissible Exposure Limit) of cosmetic grade talc developed lung 
cancer. To date, no U.S. regulatory agency has classified talc as a carcinogen 
based on this data. Ethylbenzene has been reported by NTP to cause cancer in 
laboratory animals following a chronic (2 year ) inhalation exposure. Dose levels 
of 7S, 250 and 750 pp:n were used, with evidence of carcinogenicity found in the 
kidneys of rats and tl:e lung and liver of r.-.ice at 750 ppm. The No Observed 
Effect Level (NOEL) was 75 ppm . Tte relevance of these findings to humans is 
uncertain, but appropriate safesuards should be employed to reduce or eliminate 
inhalation exposure to ethylbenzene . High exposures to xylenes in some a~imal 
studies have been reported to cause health effects on the developing embryo and 
fetus . These effects ~ere often at levels toxic to the mother. The significance 
of these findings to humans l:as nee been deter~ined. 

SIGNS AND SYM?TOMS OF OVE:tEXPOSu:i.E: :E:ye watering, headaches, nausea, dizziness, 
and loss of coordination are indications that solvent levels are too high. 
Intentional misuse by deliberately concentrating and inhaling the contents can 
be harmful or fatal. Redness, itching, burning sensation and visual disturbances 
may indicate excessive eye contact. Dryness, itching, cracking, burning , 
redness, and swelling are conditions associated with excessive skin contact . 

MEDICJ>.L CONDITICHS AGG?JWATED BY :::>:?0S1.m.E: Not applicable. 

SECTION 4 - ii'IRST AID MEASURES 

INGESTION: If swallowed, do not induce vomiting. Gently wipe out inside mouth to 
re~ove any residual material. 

EYE. CONTACT: In case of eye contact, remove contact lenses and flush eyes 
i~ediately with a gentle stream of lukewarm water for at least 15 minutes. 

SKIN CONTACT: In case of skin contact, flush immediately with plenty of water 
for at least 1S minutes followed by washing with soap and water. 

INHALATION: If affected by inhalat ion of vapor or spray mist, remove to fresh 
air. Apply artificial respiration and other support measures as required. 

OTHER: If ingestion, any type of overexposure or symptoms of overexposure occur 
during or following the use of this product, contact a poison control center, 
emergency room or physician immediately; have Material Safety Data Sheet 
information available. 

SECTIONS - ii'IRE FIGHTING MEASURES 

FLASHPOINT: 80 Degrees F ( 26 Degrees C) (PENSKY-MARTENS CLOSED CUP) 

FL7'J'iMABLE LIMITS: Lo,,.•er explosion limit (LEL): 2.1 

Upper explosion limit (UEL): Not available 

EXTINGUISHING MEDIA: Use National Fire Protection Association (NFPA) Class B 
extinguishers (carbon dioxide, dry chemical, or universal aqueous film forming 
foam) designed to extinguish NFPA Class IC flamma1?le l,iquid .fires.· 

UNUSUAL FIRE JlJm EXPLOSIOH 0 H>.ZARDS: Keep this prod1.:ct away from heat, sparks, 
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flame, and ot~er scurces of ignition (i . e., pilot lights, electric motors, 
static electricity). Invisible vapors can travel to a source of ignition and 
flash back. Do not smoke while using this product. Keep containers tightly 
closed when not in use. Closed containers may explode when overheated. Do not 
apply to hot surfaces . Toxic gases may form when this product comes in contact 
with extreme heat . 

SPECIAL FIRE FIGHTING PROCEDURES: Water spray may be ineffective. Water spray 
may be used to cool closed containers to prevent pressure build-up and possible 
autoigniticn or explosion when exposed to extreme heat. If water is used, fog 
nozzles are prefera~le. Fire-fighters should wear self-contained breathing 
apparatus and full ?rotective clothing . 

SECTION 6 - ACCIDENTAL REL'.:':ASE 11:EASU:l.ES 

STEPS 70 B:::: TAKEN IN c;..s::: l·IATE~Ii.L IS REL-E;..SED CR SPILLED: ?rovide maximum 
ventilation . Only personnel e~uipped with proper respiratory, skin , and eye 
protection should be permitted in the area. Remove all sources of ignition. Take 
up spilled material with sand , verr:liculite, or other noncombustible absorbent 
material and place in clean, empty containers for disposal. Only the spilled 
material and the absorbant should be placed in this container. 

WASTE D!SPOSA!.o !'.'.::Tr.OD: Waste material must be disposed of in accordance with 
federal, state, provincial, and local environmental control regulations. Empty 
containers should be recycled or disposed of through an approved waste 
management facility. 

SECTION 7 - HJi.NDLING ~.ND STORAGE 
· __ : .:· · .. . 

:·: .. HANDLING AND STORAGE PRECAUTIONS: Do not store_ above 120 degrees F . (48 degrees 
· .. : ·. C.). · Store large quantities in buildings designed · and protected for storage of 

· :-·. i NFPA, Class . IC flammable liquids . 

OTEER PRECAUTIONS: Vapors may collect in low areas. If this material is part of 
a muitiple component system, read the Material Safety Data Sheet(s) for the 
other component or components before blending as the resulting mixture may have 
the hazards of all of its parts. Containers should be grounded when pouring. 
Avoid free fall of liquids in excess of a few inches. 

SECTIOU 8 - EXPOSUitC: CONTROLS. AND PERSONAL PROTECTIO?~ 

PERSONAL PROTECTIVE EQUIPMENT FOR: 

EYE PROTECTION: Wear chemical-type splash goggles when possibility exists for 
eye contact due _to splashing or spraying liquid, airborne particles, or vapors. 

SKIN PROTECTION: Wear protective clothing to prevent skin contact. Apron and 
gl~ves should be constructed of: imper~eable material. No specific 
permeation/degradation testing have been cone on protective clothing for this 
product. Recommendations for skin protection are based on infrequent contact 
with this product. For frequent contact or total immersion, contact a 
manufacturer of protective clothing for appropriate chemical impervious 
equipment. 

RESPIRATORY P~OTECTION: Overexposure to vapors may be prevented by ensuring 
proper ventilation controls, vapor exhaust or fresh air entry. A NIOSH~ approved 
air purifying respirator wlth the appropriate chemical cartridges or a 

··-- -----------· ·-
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positive-pressure, air-supplied respirator may also reduce exposure. Read the 
respirator manufacturer's instructions and literature carefully to determine the 
type of airborne contaminants against which the respirator is effective, its 
limitations, and how it is to be properly fitted and used. 

OTHER EQUIPMENT: Clean contaminated clothing and shoes. 

VENTILATION REQUIREY.ENTS: Provide general dilution or local exbaust ventilation 
in volume and pattern to keep the co~centration of ingredients listed in Section 
2 below the lowest suggested exposure limits, the LEL below the stated limit, 
and to remove decor:1pcsition products curing welding or flame cutting. 

SECTION 9 - FHYSICAL AND CHEMICAL PROPERTIES 

(FORMULA VALUES , NOT SALES SPECIFICATIONS) 

BOILING RANGE: 248- 396Degrees F 

SOLUBILITY IN WATER : 8 . 8 .\ 

VAPOR PRESSURE: 9.2 mmr.g 

WEIGHT/GALLON (LBS): 12.64 (U.S.) 

VAPOR DENSITY: Heavier than air 

pH: Not applicable 

%: VOLATILE/VOLUME: 21,280 

t :' SOLIDS BY WEIGHT: 86,95 
·. ···•. · ·.:-; 

-•-.• .. . -·: .. ·r- ·-
SPECIFIC GRAVITY: 1.517 

EVAPORATION RATE(BuOAc•lOO): 56 

ODOR/APPEARANCE: Viscous liquid with an odor characteristic of the solvents 
listed in Section 2. 

SECTION 10 - STABILITY .AND REACTIVITY 

This product is normally stable and will not undergo hazardous reactions. 

INCOMPATIBlLITY (MATERIALS .AND CONDITIONS TO AVOID): Avoid contact with strong 
alkalies, strong mineral acids, or strong oxidizing agents. 

HAZARDOUS DECOMPOSlTION PRODUCTS: May produce the following hazardous 
decomposition products when exposed to extreme heat: carbon monoxide ; carbon 
dioxide; lower molecular weight polymer fractions; Extreme heat includes, but 
is not limited to, flame cutting, brazing, and welding. 

Hazardous Materials Ide.ntification system (F.MIS) and National Fire Protection 
Association (NFPA) Ratings: 

HMIS Rating NFPA Rating 

HEALTH 3* 
FLAMMABILITY... . _ 3 .. . 

HEALTH 
FLAMMABILITY 
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INSTABILITY 0 

Rating System:0cMinimal, l•Slight, 2•Moderate, 3•Serious, 4• Severe, *•Chronic 
Effects . 

Safe handling of this product requires that all of the information on the MSDS 
be evaluated for specific ~ork environments and conditions of use . 

THIS IS TE'.:': END Or' TH3 MSDS FOR : 95-2U 

Manufactured and Supplied by : 

PPG INDUSTiHES, EAST POINT 

1377 OAKLEIGH D~IVE 

EAST POINT, GA 30344 

g_ 

-_ ·:., ,• ~ .·:-: . . .: .\ . :· 

. : ·-,:. ·:< :- .\·_.':)~<-· .. ~_:_·:;~_-:~_:_::_:_;_·.·.:_:;_::_·.}_:f_;_~:_i~,; .: .• _-.·.t.':.:.;_:,'.:_-.·-·•.~-·-·.:. · ... :.· .. ~~--·.·· . . . 

:.• . 

:·: ... . 
. . . ... -~i .- ; ·:c .. .-·;. __ . . >:..':.-·,:_:_:_-\;-:-_._: .. ~·-•:: . 
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MATERIAL SAFETY DATA SHEET 

COATINGS AND RESINS GROUP 

PPG Industries, Inc. 

SECTION l • CHEMICAL, PRODUCT, AND COMPANY INFORMATION 

PRODUCT CODE/IDENTITY: SS-2402 

REVISION DATE: 09/29/98 (000) 0814 

CUSTOMER PART #/NAME: Not applicable 

PRODUCT TRADE NAME: PITT-GU~.RD RAPID CURE YELLOW BASE 

CHEMICAL FAMILY : Polyamide 

EMERGENCY MEDICAL/SPILL INFO: (304) 843-1300 (U.S.) 91~800-00·214 (MEXICO) 

TECHNICAL INFOiU-4.ATION: l-809-441~9695 

PRODUCT SAFETY/MSDS INFORMATION: 432S ROSANNA DRIVE, P.O. BOX 9 ALLISON PARK, PA 
15101 (412) 492-5555 

DATE OF MSDS PREPARATION: 10/14/99 

PRIMARY HAZARD WARNING 
Fla~able. Keep away from heat, sparks, flames, and other sources of ignition. 
·Do not smoke. Extinguish all flames and pilot lights. TUrn oft stoves, heaters, 
ele_ctrical motors, and other sources of ignition during use and until all . 
vapors/odors are gone. Harmful if swallowed. May cause skin burns. This product 
contains• material which causes irreversible eye damage. May be absorbed 
through the skin. Prolonged or repeated contact may cause an allergic skin 
reaction. Vapor and/or spray mist harmful if inhaled. Vapor irritates eyes, 
nose, and throat. 

THIS MATERIAL SAFETY DATA SHEET HAS BEEN PREPA.~ED IN ACCORDANCE WITH THE OSHA 
P.AZARD COMMUNICATION ST~.NDARD (29 CFR 1910.1200), THE SUPPLIER NOTIFICATION 
REQUIREMENTS OF SA.~ TITLE III, SECTION 313, AND OTHER APPLICABLE RIGHT-TO-KNOW 
REGULATIONS. 

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS 
REF HAZARDOUS INGREDIENTS PE~CENT CAS NUMBER 

01 ETHYL BENZENE 
02 : BENZYL ALCOHOL 
03 XYLEN!S 
04 SODIUM ALUMINUM SILICATE 
OS TALC 
06 ISOPROPYL ALCOHOL 
07 POLYAMIDE RESIN 
08 SUBSTITUTED AMIDE 
09 2,4,6 TRIS (DIMETHYLJ\MINOMETHYL) PHENOL . . 

B-14 

1 -
s -
5 -
10-
5 -
10-
40-
l -
l -

<5 
<10 
<10 
<20 
<10 
<20 
<50 
<5 
<5 

100-41-4 
100-51-6 
1330-20-7 
1344-00-9 
14807-96-6 
67-63-0 
68410-23-1 
82199-12-0 
90-72-2 



. ~· ~-.... 

i ,. 

HNF-8918, Rev. 1 

MSDS # 057950 

* Carcinogens: O•OSl:-:.11 ; A•ACG~H ; N•NTP; I•IARC 

SARA TITLE III & CERCLA CLASSIFICATIONS 
SARA 311/312 

REF SARA 102 RQ (LBS) SARA 302 TPQ (LBS ) SARA 313 AC CH FL FR RE 

-----·- ·--------- --- ------ ---- ----- --------
01 1000 NOT ESTJ:.3 y y 'i y N N 
02 NOT EST:-3 NOT ESTJ:.3 H y N y N N 
03 100 NOT ESTJ!..3 y y N y H N 
04 NOT ESTJ:.3 NOT EST~..3 N y H N N H 
OS NOT ESn..B NOT ESTA3 H l'1 N l~ N N 
06 NOT ESTA3 NOT EST.?3 N y n y 1'1 N 
07 NOT ESTi.3 l~OT ESTA.3 N y H' 1-l N )'1 
08 N.E . N. E. N N N N N N 
09 NOT EST;.3 NOT ESTA3 N y y )'1 N N 

SARA 311/312 CATEGORIES FOR THIS PRODUCT: ACUTE• Y, CHRONIC• Y, FLJ>~i~JABILITY~ Y, 
PRESSURE• ?'1 , REACTIVITY• N 

OCCUPATIONAL EXPOSU?.E LIMITS ¥.AVE EEEN ESTABLISHED FOR THE FOLLOWING MATERIALS: 
ACGIH U.S. CSP.A 

REF TLV-TWA TLV-STEL PEL-Th'.?\. PEL-STEL 

------------ ---------------- ------------
01 100 ppm lQS ppm 100 ppm 125 ppm 
02 NOT ESTAB. NOT EST1'..3. NOT ESTAB. NOT ESTAB . 
03 100 ppm 150 ppm 100 ppm 150 ppm 

. 04 . NOT ESTAB. lmT' ESTAB. NOT ESTAB. lmT ESTAB . 
. OS . . R- . 2 mg/m3 

. .Lfmr·R--~:~.g[:: 
NOT ESTAB. R- 2 mg/m3 NpT ESTAB . 
500 ppm 400 PP"! · 500 ppm 
NOT. ESTAB. NOT ESTAB. NOT ESTAB. 
NOT. ESTAB 2 MG/M3 NOT ESTAB 
NOT ESTAB. NOT ESTAB. NOT ESTAB. 

[C- Ceiling Limit; S- Potential Skin Absorption; R- Respirable Pust] (NOT ESTAB . 
• NOT ESTABLISHED• NOT APPLICABLE) 

PRODUCT STATUS RELATIVE TO THE U.S . EPA TOXIC SUBSTANCES CONTROL ACT 

All chemical substances in this product are listed on the U.S. TSCA Inventory or 
are otherwise exempt from TSCA Inventory reporting requirements. 

SECTIOli 3 - HAZARDS IDE!~TIFICATION 

EFFECTS OF OVEREXPOSURE FROM: 

INGESTION: Harmful if swallowed. 

EYE CONTACT: This product contains a material which causes irreversible eye 
damage. 

SKIN CONTACT: May cause skin burns. May be absorbed through the skin. Prolonged 
or repea~ed contact may cause an allergic skin reaction. 

INHALATION: Vapor and/or spray mist harmful if inhaled. Vapor irritates eyes, 
nose, and throat . Repeated exposure to high v&por concentrations may cause 
irritation of the respiratory system and perm&nent brain and nervous system 
damage. 
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CHRONIC OVEREX?OSURE: Avoid long-term and repeated contact. ?rolonged inhalation 
of an ingredient(s) in this product may cause edema of the lungs and/or lung 
damage. This product contains talc. I:1 a lifetime inhalation study female rats 
exposed to an elevated respirable concentration (9 times the Permissible 
Exposure Limit) of ccsmetic grade talc developed lung cancer. To date, no U.S. 
regulatory agency has classified talc as a carcinogen based en this data. 
Ethylbenzene has been reported by NTP to cause cancer in laboratory animals 
follo~ing a chrcnic (2 year) inhalation exposure. Dose levels of 15, 250 and 750 
ppm ~ere used, with evidence of carcinogenicity found in the kicneys of rats and 
the lu:,g and liver cf mice at 750 ppm. The 1,0 Observed Effect Level (NOEL) was 
75 ppm. The relevance of these findings to hu~ans is uncertain, but appropriate 
safeguards should be employed to =ecuce or eliminate inhalation exposure to 
ethylbe:1Zene. Eigh exposures to xylenes .i:-i some animal studies have bee:1 
reported to cause health effects en the ceveloping embryo and fetus. These 
effects were cften at levels toxic to the mother. The significance of these 
findings to humans r.as not been cetermined. 

SIGNS AND SYl'.r?Ol-lS CF OVER.EXPOSv'"RE: Eye .,,,-atering, headaches, nausea, dizziness, 
and loss of coordination are indications that solvent levels are too high. 
Intentional misuse by deliberately concentrating and inhaling the contents can 
be harmful or f~tal. Redness, itching, burning sens&tion and visual disturbances 
may indicate excessive eye contact . Dryness, itching, cracking, burning, 
redness, and swelling are ccnditions associated with excessive skin contact. 

MEDICAL CONDITIOHS AGGAAVAT:r:D BY EXPOSURE: Not applicable. 

SECT~OH 4 - FI:i.ST AI!) MEASURES 

I~GESTION: I! swallowed, give one to two eight ounce glasses of water, but do 
. not· induce vomiting. Gently wipe · out inside mouth to remove any residual 
material. 

· EYE CONTACT: In case of eye contact, remove contact lenses, flush eye 
immediately with a gentle stream of warm water for at least 30 minutes. 

SKIN C:ONT~CT: In case of skin contact, flush immediately with plenty of water 
for at least 15 minutes followed by washing with soap and water. 

INIDJ..ATIOW: If affected by inhalation of vapor or spray mist, remove to fresh 
air. Apply artificial . respiration and other support measures as required. 

OTHER: If ingestion, any type of cverexposure or symptoms of overexposure occur 
during or following the use of this nroduct, contact a poison control center, 
emergency rocm or physician immediat~ly; have Material Safety Data Sheet 
information available. 

SECTION S - FIRE FIGHTING MEASURES 

FLASHPOINT·: 62 Degrees F ( 17 Degrees C) (PENSKY-MARTENS CLOSED CUP) 

FJ.J).MMABLE LIMITS: Lower explosion . limit (LEL): l.B 

Upper explosion limit (UEL): Not available 

EXTINGUISHING MEDIA: Use National Fire Protection Association (NFPA) Class B 
extinguishers (carbon diox1de, dry chemical, or unive,rsal aqueou·s ·u1m forming 
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foam) designed to extinguish NFFA Class IB flammable liquid fires. 

UNUSUAL FIR3 A.~D EX?LOSIOH HA.ZA.~DS: Keep this product away from heat, sparks, 
flame , and other sources of i gnition (i.e., pilot lights, electric motors, 
stat i c electricity) . Invisible vapors can travel to a source of igniticn and 
flash back. Do not sr.ioke while usi:-ig this product. Keep containers tightly 
closed when not in use. Clcsed conta i ners may explode when overheated . Do not 
apply to hc t surfaces . Toxic gases may form 1,,·hen this product comes in contact 
with extreme heat . 

SPECIAL Fl:?<E FIGF.T!!,G ?ROCED.BES: Water spray may be ineffective. Water spray 
may be used to cool c l osed cont ai~ers to prevent pressure bu i ld-up a:-id possible 
autoignition or explosicn when exposed to ex treme heat . If water is used, fog 
nozzles are preferable. Fire-fighters should wear self-conta i ned breath i:-ig 
apparatus and full prctective clcthing. 

S:SCTION 6 - ;;.CCIDENTAL RELEASE ~IEASUR.:E'.S 

STEPS TO EE TAKEN IN CASE MATERU.L IS RELEASED OR SPILLED: Prcvice maximum 
ventilation. Only personnel egui~ped with proper respiratory, skin, and eye 
protection should be permitted in the area. Remove all sources of ignition. Take 
up spilled ma t eri al with sand , vermiculite , er other noncorr~ustible absorbent 
material and place in clean , e~pty containers fer disposal. Only the spilled 
material and the absorbant should be placed in this container. 

WASTE DISPOSAL METEOD: Waste material must be disposed of in accordance with 
federal, state, provincial, and local environmental control regulations. Empty 
containers should be recycled or disposed of through an approved waste 
management facility • . ~ .. · ·:· 

:: _. .. ~_ .,.:·_ SECTION 7 - HANDLING AND STORAG3 
·- •·:' .. 

P.ANDLING AND STORAGE PRECAUTIONS: Do not store above 120 degrees F. (48 degrees · 
C.). Store large qi.:antities in buildings designed and protected for storage of 
NFPA Class IB flammable liquids . 

OTHER PRECAUTIONS: Vapors may collect in low areas. If this material is part of 
a multiple component system, read the Material Safety Data Sheet(s) for the 
other component or components before blending as the resulting mixture may have 
the hazards of all of its parts. Containers should be grounded when pouring. 
Avoid free fall of liquids in excess of a few inches. 

SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION 

PERSONAL PROTECTIVE EQUIPMENT FOR: 

EYE PROTECTION: Wear chemical-type splash goggles or full face shield when 
possibility exists for eye contact due to splashing or spraying liquid, airborne 
paiticles , or vapors. · 

SKIN PROTECTION: Wear protective clothing to prevent skin contact. Apron and 
gloves should be constructed of : butyl rubber. No specific 
permeation/degradation testing have been done on protective clothing for this 
product. Recommendations for skin protection are based on infrequent contact 
with this product. For frequent contact or total immersion , contact a 
manufacturer of protective clothing for appropriate chemica l impervious 
equipment. ·, · 
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RESPlRJ\TORY ?ROTECTlON: Overexpcsure to vapors may be prevented by ensuring 
proper ventilation controls, vapor exhaust or fresh air entry. A NlOSH- approved 
air purifying respirator with the appropriate chemical cartridges or a 
positive-pressure, air-supplied respirator may also reduce exposure . Read the 
respirator manufacturer's instructions and literature carefully to dete:::-mine the 
type of airborne contaminants against which the respirator is effective , its 
limitations, and how it is to be properly fitted and used. 

OTHER EQUl?MENT : Clean contami nat~d clothi ng and shoes. 

VENTlLATivN REQUIREl✓.:ENTS: Provice general dilution or local exh1.ust ventilation 
in volume and pattern to keep the concentration of ingredients listed in Sect i on 
2 below the lcwest suggested exposure limits , t he LEL below the stated limit, 
and to remove decomposition products during welding or flame cutting . 

SECTlON 9 - PnYSI CAL ~JiD CHEMICAL PRO?ERTIES 

[?"OFJ-:ULA VALUES, HOT SALES SPECIFICATIONS} 

BOILING RJ>.NGE: 180- 400Degrees F 

SOLUBILlTY IN WATER: 15.8 t 

VAPOR PRESSURE: 19.7 rnmHg 

WEIGHT/GALLON (LBS): 8.82 (U.S.) 
t · ·: . . 

: vAPOR DENSITY: Heavier than air 
.... _~ ···-~. _; . 

; 

0

pH:. Not applicable 
. ·:::.::_;,·,:,' .. :.i '\ 

t _VOLATILE/VOLUME: 37.830 

t SOLIDS BY WEIGHT: 69.25 

SPECIFIC GRJ\VITY: · 1.osa 

EVAPORATION RATE(BuOAc•lO0): 147 

ODOR/APPEARANCE: Viscous liquid with an odor characteristic of the solvents 
listed in Section 2. 

SECTION 10 - STABILITY AND REACTIVITY 

This product is normally stable and will not undergo hazardous reactions. 

INCOMPATIBILITY {MATERIALS AND CONDITIONS TO AVOID): Avoid contact with strong 
alkalies, strong mineral acids , or strong oxidizing agents. 

HAZARDOUS DECOMPOSITIOH PRODUCTS: May produce the following hazardous 
decomposition products when exposed to extreme heat: carbon monoxide; carbon 
dioxide; lower molecular weight polymer fractions; oxides of nitrogen; Extreme 
heat includes, but is not limited to, flame cutting, brazing, and welding. 

Hazardous Materials Identifj,cation System (HMIS) and N,ational Fire ·Protection 
Association (NFPA) Ratings~ 
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NFPA Rating 

HEALTH 
FL]..MMABILITY 
INSTJI.BILITY 

3 
3 
0 

Rating System:O=Minimal, l•Slight, 2cModerate, 3•Serious, 4•Severe, ••Chronic 
Effects. 

Safe handling of this product requires that all of the information on the MSDS 
be evaluated for SFecific work environments and conditions of use . 

THIS IS TF.E END Or THE l✓.SDS FOR: 95-2402 

Manufactured and Sufplied by: 

PPG Il:OUSTRIES, EAS'i' ?Oll,T 

1377 OAKLEIGH DRIVE 

EAST POINT, GA 30344 

u_ 

. .. . . •· 
-. :··: :1: .. ·· .. :. 

~- .; ·,£ . 
. .. ; -. 

. · . :. ~- ... -. .. 

(00125842.00195-2402 

.· · .• 

-:_. .... : . . 

----.. - -. 
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September 11 , 1996 

David L. Rehn 
President 
DE&:S Hanford, Inc. 
Post Office Box 350 
MSfNHS-.30 
Rlchla.1d, Wuhins:on.993S~ 

Dear Mr. Rehn 

HNF-8918, Rev. I 

.A.1'1ALYTlCAi REPORT FORK-BASIN- IT6112 

A;~chcd ·is the :?..-.a!ytic:at report for K-Basi.n-FT6112 in support.of thi~ projecL 
.~ .· 

NHC-96-010 

rf'you hav.e 2.ny questicms rcga.."'ding analys~ ple~e cor.tact ei:her Mr. Don Smith at 373-24&2 
or M.s. Joy Smiili a: 37J-Sll 71. 

llm 
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INTRODUC,ION 

Project Sampling and Analysis 
Case Narrative 

~008 

On August 28, 1996, Field Assessment Services Team (FAST) personnel collec:ed paint samples from 
the K East and West Basics. The :5arop!es we.re collected into vendor certified clea.r. cont?iners a."'ld 
cransported on chain of custody co the '622R facUicy for analysis. 

ANALYSES REQUESTED 

FAST Sample Date Analysis Requested ProcedL!re . 
ID Sampled WHC-IP-1128 

./FT6 ll 2--0 l 8/28/96 JCP Meta!s (Ag,As,Ba,Cd,Cr,Pb,Se) 3.S0, 3.55 

FT6112-02 BnB/96 ICP M~ta!s (Ag,As,Ba,Cd.Cr,Pb,Se) 3.50, 3.55 

FT6L12-03 8/28/96 I ICP Meta.ls (Ag,As,Ba,Cd,Cr,Pb,Se) . I 3.so. 3:ss 
FT6112-04 8/28/96 j ICP Metals (Ag,As,Ba,Cd,Cr.~b,Se) 3.50, 3.55 

· FT6Ll2-05 8/28/96 ICP Metals {Ag,As,Ba,Cd,Cr,Pb,Se) I 3.50, 3.55 

FT6112-06 8/28/96 ICP Metals (Ag,As,Ba,Cd,Cr,Pb,Se) 3.50, 3.55 

FT6L 12-07 8/28/96 ICP Metals (Ag,As,Ba,Cd,Cr,Pb,Se) 3.50, 3.55 

FT6112-08 8128/96 rCP Metals {Ag,As,B2.,Cd,Cr,Pb,Se) 3.50, 3.55 

Fr6112-09 8/28/96 I ICP Metals (Ag,As,Ba,Cd,Cr,Pb,Se) 3.50. 3.55 

A.L~ALYSIS 

The s2.ro;,[es ,vere microwave diges,ed, filtered and analyzed for lead and chrome by Inductively 
Coupled Plasoa Atomic Err.issioa Spectroscopy (tCP-AES). 

000001 
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)UALITY CONTROL 
• . ._,;· 

All quality concrol results wee~ within acceptable Ii.mies with the exception of che matrix spike recoveries 
for sil'<·ec and arseoic which were low. fo th c?.Se of silver, ti'lis low bias is possibly the result of the 
relative ioso!ubility oF silver at high conce:itratioos. Therefore, the silver resulr.s should be coasidered 
to be estimates and biased low. Toe low reco-.·ery for arsenic is. probably due to the relatively low 
spiki.c.g level relative to the sample coocen::racioo. Again, these results should be considered to be 
estimates and biased low. 

REFERENCES 

· EPA July 1992, Test Methods foe Evaluatin~ Solid Wam fSW-8!6). Third Ed!tion; U.S. Enviroomeu~ 
Protection Agency, Wasbizigton, D.C. 

WHC-JP-1128, SQeciat An2!vcjcal SrJdi~s Procedure ManuaL 
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Originally, it was reported by K Basin staff that all of the hot spots currently identified by survey 
on the K East Filter Wash Pad would not be part of this removal action. Subsequent meetings 
determined that some of the spots would be left behind but others would be removed. The 
survey data were evaluated to assess whether disposal of higher contaminated areas would allow 
the use of the current curie-to-weight ratios. The evaluation assessed whether current ratios 
would underestimate to the Cs-13 7 content. 

The discussion below illustrates that even if all of the highest contaminated concrete squares 
scheduled to be removed are placed in one waste box, the weight to curie conversion factor 
currently used by K East Basin for above water waste will be conservative. Using the factor will 
not underestimate the Cs-137 in the waste from this action. 

The figure attached to the survey provides 3 'x3' square grids that are uniquely numbered. The 
numbers in this paragraph are grid numbers. The area of the Filter Wash Pad that is being 
removed is divided from the area being left by a north south line between squares 315 and 316 
on the north and squares 15 and 16 on the south on the map in the attached survey report 
K00051 l. Squares 66,67,68·,69,91 are in the area to be removed and they are all >1,000,000 
dpm/100cm2. Three other squares (40,65,90) are immediately adjacent to the line and are all 
listed as > 1,000,000 dpm per 100 cm2 but are not scheduled for removal. 

It was assumed that all five of the highest contaminated squares of concrete from the area to be 
removed were placed in a 4x4x8 ft wood box. The 4x4x8 ft wooden box has a dose to Cs-137 
curie conversion factor published in WHC documents (WHC 1996a, 1996b). If the five squares 
of concrete are placed in the box, the maximum dose rate on the outside of the box (ignoring 
shielding by the box or self shielding by the concrete) is assumed to be a simple addition of the 
field dose rate survey Q:30 cm from slab) with the dose rate meter window closed. 

The closed window reading at 30 cm was selected because it is the dose rate of gamma emitters 
on the concrete. All gamma emitters are assumed to be Cs-13 7 for this exercise. The data from 
the survey sheet for the five squares that are in the area to be removed (squares 66, 67, 68, 69, 
91) indicate dose rates of 2.7,0.7, <0.5, <0.5 mR/hr. If the results are summed the in-situ survey 
dose on the five portions of the slabs equal 4.4 mR/hr. 

After placing the contaminated concrete in a waste box, the average dose rate on the waste box 
could be measured. A rough estimate of how the dose rates from the contaminated concrete 
would be reduced by the shielding of the other concrete and the wood box was made. It was 
estimated that the dose rate outside of a wood box full of rubble would be that less than 10% of 
the dose rate measured when the survey reading is taken 30 cm away from the in-situ concrete 
without shielding. Applying a 10% factor for shielding and geometry, one could estimate an 
average measured dose rate outside of the hypothetical box of waste (averaged over all sides of 
the box) of 0.44 mR/hr (4.4E-4 R/hr). The dose rate conversion for the wood box is 13.8 Ci 
Cs-137 per R/hr. Thus, if the five contaminated concrete squares were placed in a 4x4x8 
wooden box, and an average reading of 0.44 mR/hr was obtained, it is estimated that the five 
contaminated squares contain about 6.IE-3 Ci of Cs-137. 
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Using the current K East weight to curie methodology, the concentration of Cs-137 in the waste 
that is assumed for all of K East above water waste is I. I 2E-5 Ci/kg. According to the current 
K Basin SAP in use (HNF 2001), an ERDF roll-off box can be loaded with 7,980 kg. Applying 
the current factor to this maximum load, a Cs-137 amount of approximately 9E-2 Ci of Cs-I 37 
would be within the profile. If one estimates the number of curies in the five contaminated 
sections (6. lE-3 Ci) and divides by the maximum weight of waste that can be placed in the 
ERDF box, the Cs-137 content of the waste container is nearly a factor of 15 below the 
maximum allowed in the current profile. Even if the boxes were sent to ERDF only half full, the 
waste would not exceed the profile. 

The calculations and assumptions presented above are conservative in that it is not expected that 
all of the highest contaminated portions of the pad will end up in one ERDF roll-o:tfbox. The 
highly contaminated section of the pad is less than 4% of the total of the surface area of the pad. 
It is also known that the dose to Cs-13 7 curie conversion factors (WHC 1999a, WHC 1999b) are 
conservative, so it is likely that the 10% factor that was used to convert the dose measured in the 
survey to a dose that would be measured if the waste were put in a 4x4x8 wood box, would 
actually be less. That would translate into a lower number of Curies of Cs- 137 being placed in 
the ERDF roll-off box and provide an even larger safety margin. 
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' ... 
0 

' 0 ... 
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"" 

C/1 
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SNF PROJECT RADIOLOGICAL SURVEY REPORT - Continuation Sheet - Data 

DOSE RATE MEASUREMENTS · 
Nole 1 F " fleld ~ JO cm) C & Conlee! 6: 1 cm) 

No. OncrlpUon 
Oisl.

1 
Neutron Shaftow Oeep WO 'NC JJolc mR/hr mRlhr CFr crT Dose Dose Dose 

crn mr,m/hr mremthr mremlhr 

1/(A G-ri d 11'1 NA /\I A." ,J \ rJ I\ NA · NA NA ~) 

Ill tori d I Ii 
,, 

111 Gri < 111 

II' eri d It~ 
t'LD &-; d n.o 
11..( 6ri d 12.1 
rz..z E,,,-i d rzz. .. :- •"'':""-.- .... .... 
113 Gi-i d /2-3 

tJ 
I 

/2.~ G-1-i d 124 

tl<: Grtd /15 
0 

/ 2,'1 C1n a 12.~ . . 

11.1 ~d 12-7 
12$ &-; 11..'i 
(Z, &-id l'2.~ 
/2/) ~, J I ?J 0 ...... - 8 ~ r; 
13( Gr-id ~ ( 'V ( ' ~ ' Ai,d ,~2. \ 1:-:-.? 

.,._,,, 
I .J 

,~2- r----~ 

IJ3 G-r·,.d J-1,~ 

1J1 E;ri d I '?J ,f 
135 ~,d . 1'-?S 
I~ Gn 13~ . 
J? (;r.·, ( f."'>1 •. 

1!8 G<,c I -,.,(,r 

J3'i Gnc (3"1 
l'10 &id /l/ () tJI\ - tJA. r,n iJ I\ ~A "'" ·w,' f.l,..ty 

Sv,vcy Repoit No. 
Page2_or.l!I!_ 1<0005'11 

CONTAMINATION MEASUREMENTS 

8kg Gloss Direct Remov;abte
2 

Total 
2 cprn _- cpm/PA dpmlt00 an dpmllOOC/11 

Pr a Pt a Pr a JJT Cl 

3000 ,-JIT ~00& rJA ~,ooo rJA 30,oa:, NA-
2000 3000 < /0()0 30 OQO 

1.0()() 2000 < /tJOO • <.C> 

100() /ODO <1000 <o 
'1 tJo . '600 <1000 <D 
le,00 '100 ,,,x,0 o(. i) 

-5()0 .soo <-1(jt{) .L. f). 

t/OD L/t>O ~,ooo ..c. D 
500 500 <,oOd < 1) 
500 500 ~,odC <D ,, 

5"50 <;!=f'i < 1/J)(J <n · 
5SD S.50 <./()0() L.LJ 
~00 t,oo ~ f{)fn <-D 
,oo ·700 <tOOl <[:) 

<,,5b ~So < IO{)! <. p 
700 . soo .1..,oro 1,, ooo 
'100 2.0,000 ~,ooo <,</'-ooC 

<i"oD 3000 J../0()!) s2.,orn 
50D ~00 <1000 -l.j) 

s-oo 500 .t. /rl)t. .1._D 

!foD ':,M) Lt~ .J..D 

loD 700 .I. I ,..,.;r,, C,,qob 

/()()0 /000 <tr/JO ~D 
/lJ(J() /000 < (DM . <D I 

/ODO t-J'A ,ooo r-J h <100l) lJ" <() f.} A.' 
DD-6002·601R (T2/!18) 
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00 
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·SNFPROJECT· RADIOLOGICAL SURvgy REPORT - Continuation.-Sheet-- Data . . • ' .. 
Survey Report No. 

·· · 't<ocio~ 11 PaoeLorJE_·-
DOSE RATE MEASUREMENTS 

Nolet f • field (! 30 c:m) C • Contact ~ 1 ~) . 1 · COtiTAMINATION MEASUREMENTS 

No. OcSQipllon · 8kg Gross Direct Rcmovable
2 

Total 
Oist.

1 Note 
an 

. 'NC 
mRJhr 

. Neulton Shattow Deep cpm cpmtPA dpm/100 cm 'dpm/100 cm2 
CF Oo$e Dose Dose . l--_._-t..,.. _ __,. __ -4-_~--1---..,.---1 

T mrem/111' mrern/1'1 nvernlhr 
PT · a llr II P1 · 11 py Cl 

JIJI G-ri d . ,~, . ,JA ,soo NA 1soo f./A 

,q2. God 14-Z.. Jl>OO 111()0 

ft/ 3 ~: d · · rcH 7so "1So <, ooo <·t> L. it> 

141 (;{; d · /</c/ 'JSO t.J~o ~,ooo < D < D 

150 G,;,J ! · 15D r · 'Jrt, ~00 · · </000 <. D "- b" 'j 
1-,;/~s:..1 1-Go~. A~-,....J~~, _:.:::_ ../-,C...------'---'-l--~~-1--+--+-~W-+--'----+~--+--+-<..:.::::oo:..+-i---+-,~..rn!.-+-+--+--,:<:.:.::,~NV'l-t--+--+---:-~--=D:;.... .. -:t_. --t--:-c: ~ 

1s-2 G<i"d · 1s2. ·, · .... · Ltoo 100 <1oro <- b .. ·~.-D -

157 &-id 157 l,D<J 2...000 .t, IMO 8'1,ooO 

JGS Gt;rl I 58' 700 700 -1./ooO -<.i) 

,, 

0 
0D 

' t.o 
0 

' C ... 
... .,, 
... 
0 

CJ1 
, 0 

ID ... 
-.J ... 
tO ... 
tO 
(JI 



SNF PROJECT RADIOLOGfCAL SURVEY REPORT - Continuation Sheet - Data 
Survey Report No. 

Page_j_or-1!.... Ko0O 5/ I 

DOSE RATE MEASUREMENTS . 
Nole 1 F :o Field ~ JO cm) C ,. Contact (! 1 cm) CONTAMINATION MEASUREMENTS 

No. De scrlplio n Dl<g Gross Direct Removabi.
2 

· Tola! 
Dlsi.1 'M) 1M; Neurron ShaUow Deep . cpm . tpmlPA dpcnUOO cm · dpml100cm2 

Note CFp CFY Dose . Do~ Dose 
crn mR{hr mR/hr nvemnv mrem/hl' mremlhr 

b1 IX Pl ll py . Cit Pl ll 

I (oG, c;.,id rct. tJA tJA NA NA NA NA WA µA 700 f..lA ,oo. ~A <1000 · N/t -Lb NA 
/'11 Grid I (;.1 r;oo 500 <1rx,o ~D 
Jb8 ~;d I~ . !700 500 <tOOO · 4{) 

/{,~ ~d IL.~ Coo (.,OO <-1oco ~o 
170 Grid /10 .;no .soo </000 e../\ 

11( 0.,-i J 17/ L/<{) i.f-50 < rt)()() L-D 

r7t &id n2.. . --:-:--, --~ 1;,50 _:z,50 ~,coo .!.D 
11; wid /,'7,. )00 300 <. IMO -< D 

a 174 Gi,A J?l/ -'.?()O 300 -<. rnoo L..IJ 
1 

t-..> (1~ wid i7> 300 3to ~}060 ,L i) . 

/7'., Md /7C, ~00 '100 <1000 ,j) 

/71 C'..<i d 171 100 'l 00 <(000 4'.f) 

/7'1 ~;d /1~ IJ-00 '-/(f) <tM\) ... q;, 

/"J"i ~-,d l,t/ i... .t/00 40D <,noo -c:.D 
fiyJ @<id /R\) I~ tr ~ I! j) i\'V . . 

· .. ( l/00 -l/DD < ,or,o -<b 

Iv I Grid · 1r1 . '·· 
~.\ II '. - J./oo <l DO <.tODD ~D .. . 

,i2- b-rid . I fz_ 
. 

9)0 560 <mD'O ..t..D 
1f; @n·d 1~3 500 Soo < 1000 <. .D 

I I f.!J Co/;d J tr./ £:SD SSC> <lt>W <: D 

,ts ~d - · I~ 500 5()0 -<1&>0 ""D 
if{, &id 1tl, I -4oO J./.f\O ,< ,oo, l..D 

~d. 181 
< 

..... i) Jf7 .:300 ~00 L.t!')f)0 

,€1 ~iA 1Qf tJ A . I\, !r wit · f..A rJA Nit f\l)r l~oD tooo </00(> ,S,000 

ri1 &,rl ,i '1 )3'1Jisc. C:_/f.: ~I\ ~ ~ s ¼ 1/i ~ ~ 1~000 ~.!>~ .{.1000 -,.J,Otll,crtJ 

· 11() &irf 19() NA WA WA NA f'/A WA fJA IJA /()00 ~A lt-M t.,A- -< 1()00 MA · -l.J;> . NA 
BD-6002·601R (12/90) 
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SNF PROJECT RADIOLOGICAL SURVEY REPORT· Continuatl,~n Sheet - Data 

DOSE RA TE MEASUREMEHTS 
Nole 1 F • f icld ~ 30 cm) C • Conlicl ~ 1 cm) 

No. Ducripllon 
Neutron Dbl 'M'.) \\C Sha~aw Deep 

Nole 1 rnRnir mR/hr CFll CF
1 

Dose Oose Oo5e 
an nve~ mremlhr mrem/hr 

1'1 I G,j( !Cl I NA NA NA µA tvA Ni-- NA rJlt 
,qz, (yi'i 1'12.. 
1"13 (tt<i r 1q~ 

l'i4 a.r~ ( I ql{ 

I <¥; G-<~ ~ ,qs 

I"" r-rr, (r t,C. 
1n GY,'q ,q, 
/<>fl ~ir ,q K 

d 
I 1-i'i fu-; (~.,-

WJ r~cl wn 
11.01 ~( ?111 

c'C<ic . ·- - .,·••· 
1,ot. ~'-
1'7 l)i G<i ct ?JR . 

2-0~ ~ii. 2.ot/. 
165 ~, 1.05 
'L~ ~,cl zr,£;' . _._ -~ r7 
l1Jf1 r.n---~ d 'U)1 Ii ~ if[~ t::: V 'i 
11..of r.,.iid ,,~ . ,, 

µ' ~I~ l ' 

~ 6(' I Ill 'Zt?9 
!JO ~. Z-to 
1.A t G<id UI 
7-IZ. Qr;d 2-t 7_ 

.2.13 &;d 2,g 

2-IY &id' ZN . . 

,u.S r..,,-;ct '2-l.S"' N,, NA rJA. f.JA. tJA rvA ~A r-J)~ 

suivoy Report No. 
Page .JQ_ or ...ilL KIY)n~11 

1· CONTAMINATION MEASUREMl:NTS .. 

Bkg Gross Direct Removable Tolal 
2 cpm q,m/PA dpm/100 cin2 dpm/100 '°' 

Pr Cl PT a. Pr a. PT a 

~+.<;o NA L/~O Nit ~,ooo· NA < f) ,v,4 
~t;,) ,;,so <. /MO <D 

LICO Aon <,ooo <b 
4{t) t/-00 .,(/000 .Lf°"":, 

350 ~so < 1000 --< D . 

?xlO _-,,cfj <rooo ~i) 

'NJ{) .'1/D < ,ooo <i) 

?l}() :;oo < 1()()() ..('.D 

~ ~ <. /t/(X ~D 
-

300 ~rn l. /Mfl .J. J::> 

l,">,00 300 . </~O ""I\· 

300 -~--· < I f'I')() ~ ('.,. 

~ :,oo <1000 . <b 
'1/n 800 <tctJO <.]) 

:IX) ~00 - <1f)i)O <.. i:) 

3Do ~DO · <1000 ~,\ 

300 ?JOO <1mo L.D 

300 300 <1c00 <. D 
'V'IO . ·.~oo <1{Y)O <t) 

3()0 3d ._qoo < ,ooO <D 
3()0 ~ !)OD <1{)()() <-D 
='ioo Srtl )000 .£.rnoo ~@ 

/oSrl 1..ln NI\ . .<./000 tJA . 

15{)0 ,Jii, t;OCO ~-,ooo · 1.10,00C 

!ODO loo 1000 WA <:rooo WA .J.. r, t//-

-~ 
:::b 
;. 

I 

~ b -~ 
~o 

;;o 
n 
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_. 

0 
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0 
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.... ... 
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0 
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·SNF PROJECT RADIOLOGICAL SURVEY REPORT - Continuation Sheet - Data 

DOSE RATE MEASUREME~TS 
Nole 1 F = Field(?. 30 QTI) C • Con~cl ~ 1 em) 

No. 0eserlpllon 
Neutron Otep Oist.

1 WO WC Shallow 
Nole ~RI.hr mRJhr CFIJ ,CFT Dose Dose Dose 

cm mrerJVhr nvem/hr mrenmr 

1,/ (., c;., id -uG, "'A t.J/ir ~ 'A- rJA t\ A- IV.Pf NA ,:J/t 
1..11 ,.-;d '2-li 
,z,1([ (y,r\ "l,I 5 
ltiq . c'i,n.d ?JIO, 

1.7-0 &r;d 7-W 
zu M~d 7-vf 

112.:2.. G<i·d· 7~'2A- ---·~- · .. , 

123 t=,r; ,I "1,1..'l, 

224 G-r:A -,1,l{ 

i?K &r·,J U .. S 
im r-w-,' rl ?.?.J, 

if Z.."1 Gr;d" 7:1,,? .. 

,,,1V g,;~ 7-? ~ 

zzq f-,dct 72-'i 
I,, l/: ~~ ~ 2-'2,0 

1·71.t r-<i ,I i.~, .,.r:--, r;: 

""" 
17 

L... '\, I · 

.Rn .. G-n r\ .,,~,. l(r --.., (( I\ I~ '~,I '\ . I 

1.3; r-,()A . 2-3~ \'. i-" . . .. . 

'1. ~rf (\(~ d '2.,'!,c./ 

235 . rq,(; A 2!,S' 

11,(,, . C<i A 2.3{,, 
' 

?T1 r1,tl -1--31 

1.:!l G--r;d 13 V 

1..'?."I G-rid . .,,~ 
· t.10 G,-~r\ 2J-f O t-Jh . tiA rJ /\ ~It- t--.'A NA- 'l-lt.. Ni's 

Survey Report No. 
Page_.lLof~ Koo<'Stl 

CONT AMINA. TION MEASUI\EMENTS 

Bkg Gross Olred Removabte
2 

Total 
2 cpm cpm/PA dpm/100 tm dpm/100 cm 

/1-t (l !Ir a. 111 ll Pr Cl 

3oO t.Jlt "lfl• NA <. hVV'I t-..h\ -'f') N/+ 
;300 ~- < lri'JJ ,(. I'\ 

100 ?,00 <1Mtl · -<.)) 

'2{yj '->ob <100<, ~I) 

..3o0 ?-tlJ <ioo·c. -l i) 

3:>0 ~'DO ~/nf)D . <i) 

1'3oO ¾{) <: ,orx. ~1). 

"1//J ,"100 k /fV'lc, ..l..i\ 

300 °'JOO </(;)00 ..1..[) 

300 ;oo </<XX) ~,"":J 
S"oO CJ\n <mnro L: D 
_<:,rD soo <,om <.j) 

500 <:;(){) < I OOC <i) 

$00 i;eio < JIY'/} <. i) 

SOD 500 k1noO ~D 
1500 ~co <1000 ~ i) 

500 c;oo L. trio ·o ..r! i) .·. 

5oO 6\)() ,< ,noo ..1..1') 

soo ~ <1000 -<..D 
SJo 'it>() -l1r;oO <1"1 
.100 MO ~1()00 l~ i'Y\~ 
£{JO So() <1000 .£~ 

soo ~ooO L../ohO '10 000 

...300 (500 L..tMn ·n ... rr1 
:,a() (IJ!t ~00 WA. <. /Oo0 l\ft .! f') rvlt 

BD-6002-601 R (f2/98} 

2 
'"rj 
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S_NF PROJECT RAptOLOGIC~L SUB.VEY REPORT·- Continuation=Shcet - Data 

DOtiE RATE MEASUREMENTS 
Nole 1 F • lcld (?_ 30 cm) C • Conlatt ~ 1 an) 

No: Dcscrlpllon 
Nculron . ShaQow Deep Disl.1 Y..o WC Nole mR/hr mR/hr CF~ CFY Dose Oos.c Dose 

an m1em/t1t m1emlhr 1111em/hr 

t.t/{ ~id 2..'-I ( fJI\ NA- tJA. f,J 1'r IJlt µ~ WA MA-
1.'fZ Gr, 7.-'./ z. . . 

itf'> (}<id 1-l/3 . . 

11A4 G-d· ,z.,q.q 
'2-4~ GY, . t,,1/ s : 
'2.¥r,, G,;d 2.tfb 
v/1 ~id . 7)17 

.. 

VI~ . G-r: d Z)/1 
tJ 
t 2'{'1 ~"id. · 2/./5 

ZSD ~iJ zso 
7.51 Goe .. ' ZS/ 

~, : . • zsz. 1..5Z-

'lSJ ·&ic 253 
12$'~ -~;d 25 c/ 
17~) ~-,d ~?~ . 
11_($- t..;, · 25/a .. 

JJ-1 

'2..5,7 ~ic/ : 'LS? . a.- ~ ~r~ Dl ~I 

1?_~8 c;;d" 2...$¥ f I l)J \ 
,--

~ 
'l..S'j Gi,d -Z..S'~ ,~r;, '"" . 
fi,b ~;rl 2'60 
U( &id 2.b/ 

1 . .<,i "'°~ d 2/oL · , 

1.(,3 - Gt-~d 2.,(o!, 

UI{ Co,.-; . z(c'{ 
.. 

1-!6 ~~d ~ !YA. Nit [\, ~ µA_ NA- NA WI\ ti, ,1 

SU/Vey Rcpol1 No. 
· Page 12- of p,. '· ·. · : - · ( l ·•. · Ko·oos, r .. 

I" CONTAMINATION MEASUREMENTS 

Bkg Gross Olrrd Rcmovable
2 

. Total 2 cpm c;pmfPA dpm/100 cm dpml\OOcm 

PY Cl Pr Cl PY a Pr Cl 

l'.200 >JA-- 360 µA;- <,r-.oo ,v,4- ~ t> 1/4-
'tr, JC)• f< IOoO <D 
_'l()O _°'Jr)() -<1000 ~D 

''1.,r[) ?iOO <rooo <I) . 

«[)() 3cc ...:.,000 4D 
;co ~ ~,o~ <D 
.!1,00 'i~ ~ f (fJO L_L) s~ 

l 

'-1'11 .?iO() < ,oaQ L.. D ( ) 

7l'{) 300 ~,ooO "< IJ 
.... 
"' .. 

~ .'no Krnoo ~ 1') :x::, 
Cb 

30?} ~00 -<. I OOt <D 
< 
..... 

300 :i,r,r-, 1<1 OCX> ~ i'l 

?f)O ~oo .(. (()0 0 . ~,') · 

.3oo ~o 1<1(1 oo ~ 1~ 

.'>oo "Joo £1000 <. -() 

1,~o .'ioO < 1000 L l'.l 
3()) 'iri{) <- ,oro l C> 
~ ~oO ~100( -<D 
~00 ·:;oD ..(. IODb ~u 
12,()0 "1DO ~ 1000 -l.. f) 

'l,ffl G,ob <IOC'() /g ooo 
300 700 <1001> 2'/,(J)O 

.. 
500 /000 </000 30.ct(, 

f;OO <;(')O <iooc ~j) 

~00 wit: .s,o N°A- -<1COO ~rt- <i:> fl/Jt -- ---- --- . . . - ·- .. . 

0 
00 .... 
(,.I 
0 .... 
0 
I--" 

(/1 

0 
<D 

(,.I ..... 
(.,I 

u, .... 
<D 
(/1 



SNF PROJECT RADIOLOGICAL SURVEY REPORT - Continuation Sheet - Data 

DOSE. RATE ME~UR!;:MENTS 
Note l F"" Fie d (!.JO cm) C ~ Conlacl (! t cm) 

No. Ductlpllon 
Dis! Dttp WO WC Neutron ShaJow 

Nole1 mR/hr mR/hr CFP CF1 Dose OOSI! Dose 
an mrt111/hr mrcm/hr mremitir 

l,1,,1. <;-;d . -z.t,!c, ' . v~ fJA- Nir µIr- t,IA, NA µA NA-
')(Af Gri rf u,, .. 
~ ~;d U,( 

~(A ~J ,, J,C, 

210 G,; rl ?"Yl 

'11I ~;d 1.-'1 ( 
,_,2 c;·~ i,1- - .. -';:"'-.• . • A' 

Im ~;A ·2,73 -· 

0 
I 

1.,'11 t::'.,. rl 2-7'/ 

'l1) Grirl J.7~' 
1,?f, Grid 2-7]D 

. ~Ti G;rl 27? 
1..1? ev.·.1 ,_7'? 
1../) ~~ 2-1C} 

~ r-'d . w 
111 Grid 2.KI "" 
2.rZ. ~;A. -8.2- ,_ I~ ~ r, I)"" tt' '/ 

h. . . 

2n &id ·2-23. '( ll.. } ,r ·· \ 
r..n-tl 2[t/ -~ ~ 

-.... ~ 
t_fl./ 

'1f( r-:; 11 . 1fS" · ''. 

7,v(, Gr;d 2.-&k 
-,'17 kY·,d 2-&'1 
,xf Gi-id ur . . 

1ff'J ~-,J 1 gt,} 
Gr\ :;:r . . . 

wit /1//r , ... 11t 1.?JO ZC,0 ~'Ir t,I" . WA tJA NA-

SutVey Repor1 No. 
PagaJ1.or~ K6()05/I 

CONTAMINATION MEASUREMENTS 
I' 

Sieg Gro$S Dlreci Rtmovable
2 

Total 
2 cpm cpm/PA dpml100an dpm/100 (ffl 

Pr a. PT 11 PT 11 PT a 

_t:jOC:, Nlr ~0- A/,+ .(f0l>O · rvlt £f"\ N4 
.soo 3ob .( ,ooo ,£ i) 

.30.0 '.',~t> <tonl'l · -<. i) 

~o ~00 < t{)()O -< i) 
300 -:.:oo < tnOO -< /) 
:z,ro ?,oo < ,ooo <I) 

:"-J> 0 .%0 </000 -<D. 
.~O -~Q -< 1000 <D 
?,00 300 k.1000 ~i) 

1.00 '..N'I < ,ooo -4/) 

.3lo .::ioO < 1()00 <o 
'1IY.) ~00 '-1f'l0O ..(. i). 

.W .. ~co I< fOi>O < i) 

300 300 <tl\00 ~ j)_ 

-~~ ?.-ll) k 11)()0 <D 
~co 'Mf-. -< tDOO -!.I"') 

_,g.,,o :½() ~,ooo -<.iY 
.3oo ~ ~,ooo . '-P 
300 ?,,()O < /(1()0 ~ 1') 

2~0 'l.SO -<1000 ~ j) 

2c;o 250 < 1060 .t. I\ 
'250 j~ L..1000 3.3,()!)0 

2~0 -'~ ~ 1000 '1~1oOO 

1.50 1-50 -<1000 ~j) 

2')0 ~~ 1SD IJh < lf'IOO rJ A- .l. D . IV.A: 
D0-6007-601 fl (12/9Al 
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SNF P.ROJECT RADJOLOGJCAL SURVEY REPORT - Continuation Sheet - Data . . ~. \ . . 

DOSE RATE MEASUREMENTS 
Note 1 F .- fJeld (?. 30 cm) C •·Cofl!acl (! \ cm) 

No. Dcscripllon 
Dfst., 1,\0 WC N,utron Sh&Dow Deep 

Nole ri,Ri,v mR/hr CFP CF1 Dose Dose Dose 
an mfem/hr mrern/hr mrtmJhl' 

: 

1f1( G,;~ '2-1( . ('l,4,-: Nit- AJA- JP.A- IJ./t-.. J.IA- fJlt AJA-
l-1-'i1. b'Y .-d 2AZ. 
7'11 &-;d - "'2..'13 . 

i14 (;,,.r· Id Jfic{ 

2-7~ Gr-;d 2-95' 

f1.C,'- r.,..; d 1.PJf, 
i-,G1 &;d ?~7 
1..'fl &<id ·1..-.'if 

u 
' 

Gt'i rl 17-'71 1-¥i 
1,(X) fu,; ",DO 

l"lf')I ~rl ~, 
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CONTAMINATION MEASUREMENTS 

8lt:g Gross Oifect Removable
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DOSE R,\TE MEASUREMENTS 

.. 
Nole 1 F = Flel<1 (?. 30 cm) C • Contact(.! I c:m) CONTAMINATION MEASUREMENTS 
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e-rid ~, 2-So t. i;(J <1000 ~.£) 
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