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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 

1-8 

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 
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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 

10/31/0l 2-9 



HNF-8918, Rev. I 

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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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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MSDS # 057948 

~.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 

CAACINOGEN• 

I 

I N 0 
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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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