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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 Fuel Transfer System Building in the K East Area 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 a pad previously used to store filters from the K East Basin, excluding the 

highest radiologically contaminated areas, 

• Soil underlying the concrete pad and soil on the north side of the pad, 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 pad, 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. 

ES-i 
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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 (LOR). 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 

managed with the related waste stream. 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 2001 ). Laboratory analysis of the soil underlying and around the filter 

wash pad will be used to determine 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 term 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 (HNF 2001). 
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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 is painted with different paint found on than 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 of RCRA constituents in the debris 

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 carbon steel monorail and the concrete foundation and supports were painted with the same 

paint discussed in HNF 200 l, 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 characteristic waste in the monorail debris. 

The asphalt roadway is excluded from designation per Washington Administrative 

Code 173-303-071(3)(e) and no characterization will be done for disposal. 

The soil 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 ofthis document. 

ES-iii 
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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. 

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 Soi/from Removal of Structures External to the 100 K Storage Basins (EQM 2001). 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 Area, located in the 100 Area of the Hanford Site. This Sampling 
and Analysis Plan (SAP) is focused on removal and characterization of the following materials 
for waste designation and disposal: 

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

All areas are external to the Fuel Transfer System building located in K East. 

This work is governed by the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) 100 Areas Remaining Sites ROD (Interim Action Record of 
Decision for the 100-BC-J, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 
100-HR-2, 100-KR-1, 100-KR-2, 100-JU-2, 100-JU-6, and 200-CW-3 Operable Units, Hanford 
Site, Benton County, Washington [EPA 1999]). This ROD describes disposal of contaminated 
materials at 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 sampling 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. 

Figure 1-1 shows the location of the concrete pad and soil that will be removed. The personal 
protective equipment (PPE) is covered by other existing disposal documents and profiles and is 
not part of this SAP. 

1-1 
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1.1 BACKGROUND 

The K East Reactor and its associated fuel storage basin were constructed in the early 1950s. 
The basin is located in the Hanford 100 K Area within 1,380 ft of the Columbia River. The fuel 
basin is a large, open-topped concrete pool, containing approximately 1.3 million gallons of 
demineralized water. The basin was originally used to store SNF from the K East Reactor until 
the early 1970s, when the reactor was removed from service and the fuel removed from the 
basins. The K East basin subsequently was used to store SNF from the Hanford N Reactor. As 
of 1999, prior to removal of SNF from the basin, the K East fuel basins held approximately 
1,200 metric tons ofN Reactor SNF. The spent fuel elements are contained in canisters placed 
in storage racks under 16 ft of water for cooling and radiation shielding. 

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 mm 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 pad and soil. 
Filters containing residual water from the basin were previously stored on the pad, and thus may 
have contaminated the concrete surface with basin water. In addition, anecdotal descriptions 
indicate that basin water may have flowed to the soil outside the building before the pad was 
built. 

The last paragraph of Section 1.1.1 explains the previous paint analyses that apply to the paint on 
the monorail and the painted portion of the concrete supports on the monorail. Note that the 
paint on the 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. 

1.1.1 Previous Investigations 

Summaries of historical data applicable to this project are provided below: 
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Mixed Waste Debris for the K Basins Project. An estimate of the Cs-137 content of the waste 
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-13 7 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 2001). 

Above - Water Waste. Radiochemical analyses for gross alpha, gross beta, cobalt-60, Cs-137, 
and americium-241 were performed on twenty 105-KE smears. Nondestructive assay (NDA) of 
20 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 was used to develop an estimate of the radionuclide mix for above water waste 
in the K Basin (HNF 2000a, HNF 2001). 

Fuel Basin Water, Because the basin water may have infiltrated the soil under and around the 
pad, and the residual water from the filters from the basin may have leaked on the concrete pad, 
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 must be analyzed to assess whether characteristic metals are 
present. 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. 

The above grade radionuclide ratios were developed in the previous SAP (HNF 2001 ). The 
source term for the above grade is most similar to the residual that may remain on the soil and 
the concrete pad. Note that the residual from air exposure around the basin is the same exposure 
method as the air around the monorail and monorail support. This is the reason that previous 
radionuclide ratios for above basin water are used in this SAP. 

Paint Analysis applicable to monorail and concrete supportio2 the monorail. Analysis for total 
metals by ICP according to SW-846 Method 6010A [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. Toxic metals (silver, arsenic, barium, cadmium, 
chromium, lead, and selenium) were confirmed in paint chips at concentrations greater than 
screening limits for the TC criteria. The previous SAP (HNF 2001) discussed these data and the 
data was evaluated in a previous ERDF waste profile (#KBASIN00l, Rev 01, 7/19/2001). The 
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TC constituent concentrations were divided by the total mass of the debris disposed, and the 
debris was not designated as characteristic waste in the previous waste profile. Therefore, this 
debris should not be designated as characteristic based on this information. The PCB data from 
the paint on the crane is presented in Appendix C and all concentrations are well below 50 ppm. 
Detection limits also are below 50 ppm. The SNF Project indicated the paint on the crane is of 
the same time frame as that used on the monorail and concrete supports. Based on the paint PCB 
data being below 50 ppm, this steel and concrete debris waste strean1 is not TSCA. The 
assessment is made on the paint alone and does not take into account the weight of the debris. 
Because a previous profile at ERDF exists for painted debris, the previous data supporting ERDF 
disposal (Profile #KBASINO0 I, Rev O 1, 7/19/2000) will be used. No further analysis or 
evaluation of this waste stream is performed in this SAP. 

1.1.2 Contaminants of Potential Concern 

Constituents of potential concern (COPCs) include RCRA hazardous constituents (i.e., the TC 
metals and organics as listed in Table 2-2), 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 CO PCs (EQM 2001). Table 1-6 in the DQO document (EQM 2001) 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 and EQM 2001. The radiological COCs are the same as those presented in the 
previous K Basin SAP (HNF 2001) for waste disposal at ERDF, and are listed in Table 2-3 of 
this document. The radiological COCs are based on the "above water" logic presented in 
HNF 2001 (see 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 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 2001) and will use the current ERDF Profile 
(#KBASINO0l, Rev 01, 7/19/2001) for K-Basin debris. 

For designation of the debris, the following approach has been Qsed for the non-radiological 
COCs: . 

Concrete filter pad - Only a portion of the concrete pad 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. 

SQil - No data exist for evaluation of the hazardous constituents in this soil; therefore, the soil 
will be analyzed for the TC con~tituent list and the additional organics required by the ERDF 
WAC. 
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Monorail and painted concrete supportioi: the monorail - The paint used for these areas was the 
same paint previously evaluated (HNF 2001). The data (see Appendix C) used for HNF 2001 for 
the paint indicated that it contained PCBs below the 50 ppm TSCA levels. The previous metals 
and organics data supporting the previous profile for debris from K Basin will be used to 
generate this profile. 

Transite sidin2 - This asbestos siding is to be removed from an external wall. It may or may not 
have been painted. If paint occurs, 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 2001) and the MSDSs in Appendix B. 

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 (EQM 2001) included characterization of the five waste streams 
anticipated to result from this removal activity: (I) 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 (EQM 2001) for details about the process or resulting DQO. 

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 this 
project area 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 pad, the curie-to-weight method used in SAP (HNF 
2001) will be used for the charaqterization for disposal. 
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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. 

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 (EQM 2001) presents the Principal Study Questions, Alternative Actions, 
and Decision Statements to resolve the problem that was presented above. Figures 1-2 and 1-3 
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 HNF 200 l. 

1.2.3 Step 3: Identify Inputs to the Decisions 

Step 3 identified the data needed to resolve each of the Decision Statements 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 (EQM 2001 ). Because the MSDSs 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 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. 

Table I-I lists the decision statement, the waste stream and the associated data needed. 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 is 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 

concrete 
support to rail, 
concrete pad, 
Transite siding 
soil 

. ,,, ,,, ""1(i\1!f i1f lt::~i:i~!i'-· 
Radio o"-'g""ic"""al,-:-=.+...:.,A:..,..b.:..co"-ve:;.,;.w""acc:t""er='"'4"'='=-"-----'-~...:.....=+;;.,;;Radionuclides source terms 
composition radionuclide are expected to be the same as 
(Curie/weight) ratios from K East above water debris 
and radionuclide HNF 2001 
ratios 
Radiological 
composition, 
radionuclide 
ratios 

radionuclide 
ratios from 
above water 
HNF 2001, no 
data available to 
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Radionuclides source tenns 
are expected to be the same as 
K East above water debris. 
Analyses will be performed 
for gamma emitters and, if 
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Monorail, 
concrete 
support to rail, 
concrete pad, 
Transite siding 

Monorail , 
concrete 
support to rail, 
concrete pad, 
Transite siding 

Monorail, 
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Listed No Y 
dangerous waste documentation 

of listed waste 
sources. 

Characteristic NHC-96-101 , Y 
waste "Analytical 

Report forK 
Basin Paint -
FT-611 2," 
9/11/96. 
Analytical 
report for FAST 
Project FDI-
702 1, "K Basin 
Crane 
Removal," 
8/5/97. 
ERDF Profile 
#KBASIN00l, 
Rev. 01, 
7/19/01. 
Process 
knowledge. 

Toxic dangerous ERDF Profile Y 
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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. 
Seven toxic metals (silver, 
arsenic, barium, cadmium, 
chromium, lead, and 
selenium) were confirmed to 
be present in 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 
streams; therefore, the waste 
streams will not designate for 
toxic metals. Because 
pesticides/ herbicides are not 
in the paint formulations 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 based on: 

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

Data for paint in Appendix C 
shows no total halogens. As 
many volatiles are 
halogenated this provides 
added support that no volatiles 
are present. 
Toxic waste constituents are 
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Table 1-1. Evaluation of Existing Data for Waste Designation (4 pages) 
, , Rationale: 

. ··.·:.,,;,~,:::)\i:l::/\1:~-::i:::~i':;::::t·:· 
concrete waste not suspected in these waste 
support to rail, streams of steel, concrete, and 
concrete pad, asbestos materials. However, 
Transite siding Process if toxic constituents are 

knowledge 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. 

4 Monorail, Persistent ERDF Profile y Halogenated organic 
concrete dangerous waste #KBASIN00 I, compounds and polycyclic 
support to rail, Rev. 01 , aromatic hydrocarbons are not 
concrete pad, 7/19/0L suspected in the waste streams 
Transite siding Analytical at concentrations that would 

report for FAST cause the waste to designate 
Project FD!- as persistent dangerous waste. 
7021, "K Basin 
Crane 
Removal," 
8/5/97. 
Process 
knowledge 

4 Painted PCB Analytical y PCBs are not a constituent of 
monorail, concentrations report for FAST the steel, concrete, or Transite, 
concrete Project FDl- although some of the surfaces 
support to rail, 7021 , "K Basin retain paint; this old paint is 
Transite siding Crane expected to be the same as 
(old paint) Removal," found on the crane. PCBs 

8/5/97. have been found, associated 
Process with old paint, elsewhere on 
knowledge the 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 AppendixB the l 00 K East Area do not 
paint identify PCBs as an 

ingredient. 
4 Painted Asbestos Process y These materials are solids 

monorail, knowledge which do not contain asbestos. 
concrete 
support to rail, 
concrete pad, 
soil 

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

5 Monorail, Land disposal Process y Because the waste streams are 
concrete restricted waste knowledge not expected to designate, 
support to rail, federal LDRs are not 
concrete pad, applicable. Also, the-material 
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Listed No Y 
dangerous waste documentation 

Characteristic 
waste, toxic 
dangerous 
waste, LDR 
waste, PCBs 
Persistent 
dangerous waste 

of listed waste 
sources. 

no data 

no data 

N 

N 

waste, or 
organidcarbonaceous and is 
not believed to be extremely 
hazardous waste; therefore the 
state LDRs do not apply. 
No evidence exists to believe 
there were listed wastes (F, K, 
P, or U) used/generated in the 
JOO K Area. 
EPA policy is to apply listed 
waste codes only when 
process knowledge indicates a 
listed waste source. 
Analyses will be perfonned. 
Designation will be based on 
the analyses. 

Designation will be perfonned 
based on data from analyses 
by Methods 8260 and 8270. 

The U.S. Environmental Protection Agency (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 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 (K00051 l)). Although the data was not gathered to support waste 
characterization, it provides information as to the potential contamination levels that will be 
encountered during this project. HNF 2001a provides a calculation that supports that 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 and Figure 1-1 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 
(EQM 2001) defines the attributes that make up each population of interest. It is expected that 
approximately 40 cubic yards of concrete, 260 cubic yards of soil, 20 cubic yards of asphalt, and 
270 square ft of Transite siding y.,ill be removed and require disposal from K East. 
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The geographic area of investigation 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 100 K East 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 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 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.S Step S: 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 
documentation (EQM 2001) lists the final action level for each Decision Statement and COC. 
This information is incorporated into the analytical performance requirements presented later in 
this SAP. 
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Figure 1-2. 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 1-3. Chemical Waste Designation Decision Logic 
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solid waste 
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Table 1-2 below (Table 5-3 in the DQO document (EQM 2001)) 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 

i~!~i~Q~#,iij:ijii · ·'"· ,. \:_:'. ;;.. : , . .. . ,;;·;,, :. . .· . D~cisi.<>n R,11l¢_(:Z pages) ::-,:. ;:/ ,; , , . . .. .. 
1, 2, 3 If the radionuclide COCs in the waste do not exceed the radionuclide ERDF WAC (BHJ 1998) 

(Ci/m3), then the waste will be evaluated by Decision Rules # 4a, 4b, and 5. 

4a 

4b 

5 

If the radionuclide COCs in the waste exceeds 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. 
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), PCB, or asbestos, then the waste will be 
evaluated for disposal at ERDF or another permitted facility. 

If process knowledge or concentrations of the detected analytes indicate that the waste designates 
as listed, TC, toxic dangerous (i.e., state DW, persistent dangerous (i.e., state dangerous EHW, 
PCB, or asbestos, then the waste will be evaluated for disposal at ERDF or another permitted 
facility. 
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 
If process knowledge or any detected analyte dictates LOR-required treatment and disposal, the 
waste will be treated and disposed at ERDF or another permitted facility. 

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

•Rad1onuchde content 1s estimated from weight to Cs-137 curie conversions for debris, followed by apphcat1on 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. 

DS = decision statement 

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 
and application of the above water radionuclide ratios in Table 2-2 as discussed in HNF 2001. 

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 (EQM 2001) for additional details. 
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Contingency sampling will be performed only if anomalous waste is generated. The 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 ). 

1.2.6.2 Painted Debris 

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

For painted monorail and concrete supports, the PCB concentration in the paint 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 is planned to 
characterize the waste stream 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 collected 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 following will be done. 
Initially, gamma energy analysis (GEA) of the samples for gamma emitters will be performed by 
the fixed laboratory. The ratios of individual gamma emitters to Cs-13 7 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 san1pling 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 maximwn 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. The 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 cu yd 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 
numbers will be selected for sampling the non-radionuclide analytes. A clean, small shovel or 
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 (a= 0.1 0, P = 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 toxicity characteristic action limit of I 00 ppm (based on 
total analysis) and all have the same published variance; therefore, lead represents these metals. 
Lead 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 lead is a known contaminant 
from vehicle exhaust. In addition, lead shielding was used in this area and is known to shed lead 
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 mercury and selenium and the mobility of mercury, to suspect that 
these would remain in the soil. In addition, cadmium and the organic compounds are not 
expected to be present. Because it is more likely that lead and barium 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, p = 
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 lead: 

Action Limit = 100 mg/kg for the toxicity characteristic based on total analysis 
I:!.:::::, 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, ~ = 0.20 S""S s = 10 s=20 s=30 

6 = 20 2 6 11 s = 13.9* 
(20% of Action Limit) 3 

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

• Greatest standard deviation fot which three samples meet the desired error rates. . 
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Forbariwn: 

Action Limit= 2000 mg/kg for the toxicity characteristic based on total analysis 
I!,.= 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, P ""0.20 s=SO s"" 100 s"" 150 S""300 

t-i.=400 2 2 2 4 s = 278* 
(20% of Action Limit) 3 

t-i. = 200 2 2 4 11 s = 139* 
(10% 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 
p = 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 lead will 
be 13.9 mg/kg or less, and that for bariwn 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 know 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 this K East 
removal activity 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 ofHASQARD 
• 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 
o 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 offsite 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 Area. 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 Area, the worker's supervisor will 
ensure that the worker has the appropriate level of training, in accordance with 
29 CFR 1910.1 20, before the work is performed. 

SNF Project Administrative Procedure AD-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 
KBasins. 

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 AD-14-004. 
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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 
(EQM 2001). The analytical methods, laboratory detection limits, and test portion for COCs that 
will be measured are presented in Table 2-3 for soil samples. Table 2-4 provides the same 
information for 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 contingency characterization samples are 
presented in Table 2-4. 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-13 7, 
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. 

2-5 



HNF-8918, Rev. 0 

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. 

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 Hanford Analytical Quality 
Assurance Requirements Documents (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 contamination 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. 
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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-I 52, 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 
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 performed to develop a correlation 
between Cs-137 concentrations and the weights of the various waste streams, SNF-7895, 
"Documentation ofK 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-13Tconcentrations from each of the waste streams from K East and K West. There was no 

· information available for K West below water debris and the information for K East below water 
debris did not separate washed and non-washed materials. 

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 WHC-SD-NR-RPT-005, "Characterization of Radioactive Waste at 100-N," 
November 1990 (WHC 1990). Methodology after mid-1999 utilized the methodology identified 
in WHC-SD-WM-RPT-267, "Basis for Dose to Curie Assay Method," October 1996 
(WHC 1996a). This later method is recommended in the draft, "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. 
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The methodology used to develop a Cs-13 7 waste concentration was accomplished by 
performing the following: 

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- 137 concentration was determined to be the mean Cs-137 concentration of the 
waste plus 1.96 standard deviation of the Cs-137 concentration. The Cs-13 7 concentrations are 
presented in Table 2-1. 

The Cs-13 7 concentration was then used to determine the CO Cs radionuclides using scaling 
factors identified in the "Sampling and Analysis Plan for K-Basin's Debris" (HNF 2001). These 
radionuclides were then compared against the ERDF WAC. 

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

K East Above Water 
K East Below Water Washed Metal 
K East Below Water Unwashed Metal and Non-Metal 
K West Above Water 8.51 E-6 
K West Below Water 1.46 E-4 

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

In previous work (HNF 2001 ), a final list of CO Cs was generated for waste disposal from K East 
and K West. The logic and approach for selecting the final list of COCs is discussed in 
Appendix A of the K East Removal DQO (HNF 2000e) and Appendix A of this document. The 
COCs appropriate for this removal action at K East would be the same as those estimated for the 
above water waste from the K East Basin. As discussed in the previous docwnent (HNF 2000e, 
HNF 2001), 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 
pad is basically the same as for the K East above water debris and the same list of CO Cs 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-137 have been estimated 
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based on review of available analytical data and computer calculations of estimated content of 
fuel and sludge from the K East Basin (HNF 2001). 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 performed. 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-152, Eu-154, 
Eu-155, Am-241) to Cs-137 exceed the percentages listed in Table 2-2, the soil samples will be 
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 K East above water debris, thus all of the 
current waste should faH 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 oflow levels of 
radionuclide in the waste, no additional analyses or revision of ratios will be performed. 

Table 2-2. Summary List of Radionuclide Contaminants of Concern 
and Ratios to Cs•l37 for K East Debris and Soil 

(2 pages) 

Tritium H-3 0.090% 

Cobalt Co-60 1.0% 

Nickel Ni-63 0.34% 

Strontium Sr-90 103% 

Antimony Sb-125 0.16% 

Cesium Cs-137 100% 

Promethium . Pm-147 2.3% 

Samarium Sm-151 1.4% 
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Table 2-2. Summary List of Radionuclide Contaminants of Concern 
and Ratios to Cs-137 for K East Debris and Soil 

(2 pages) 
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Europium Eu- I 52 0.062% 

Europium Eu- 154 1.4% 

Europium Eu-155 0.45% 

Uranium U-234 0.027% 

Uranium U-235 0.0046% 

Uranium U-238 0.021% 

Plutonium Pu-238 2. 1% 

Plutonium Pu-239 13% 

Plutonium Pu-240 5.1 % 

Plutonium Pu-24 1 197% 

Americium Am-241 17% 

Curium Cm-244 0.013% 

In addition to the gamma ratios, any waste for which the estimated radionucl ide 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 
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 K East 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/Quality Control 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 
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 2.2.5. 1 ). 
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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. 

QC measures taken to support field operations performance, including daily calibration checks, 
which 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 2.2.6.1. 

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. 
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2.2.4.S 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 docwnentation will be kept in accordance with HNF-PRO-1892.f 

2.2.S 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 froin 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. 

2.2.6 Waste and Sample Packaging for Shipping(fransportation 

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

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

Section 3 .0 discusses BHI procedures for shipping samples that apply to soil. 

2.3 K BASIN SOIL SAMPLING FOR WASTE DESIGNATION 

2.3.1 Sampling Approach for Radiological Analyses 

Soil sampling will occur after removal of the concrete pad. Since anecdotal information 
indicates that the pad was placed on soil that contained low-level radiological contamination, the 
approach is biased to sample the areas of highest radiological contamination. Initially a dose rate 
or other applicable survey of the surface soil will be performed. The survey will use the same 
grid that is established for non-radiological sampling. Survey results will be reported on a 
standard SNF Project Radiological Survey Report Form (BD-6002-600): 
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At each of three locations containing the highest instrument reading (e.g., mR/hr), a sample will 
be collected to be analyzed as discussed in Section 3.1. The details of sample collection are 
discussed in Section 3.0. Because soil from the surface to a maximum 4.5 ft depth will be 
removed for disposal, either a shovel, hand auger, backhoe or bulldozer will be used for sample 
collection through the entire interval for options 1 and 2, and a clean shovel used for each of 
three samples for option 3, followed by homogenizing the soil and bottling for shipment to the 
standard fixed laboratory (SFL). This approach will be repeated for each sampling location. 

2.3.2 Sampling Approach for Non-radiological Analyses for Soil Samples 

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

For the samples for the non-radiological analytes (i.e., metals, volatile organic compounds 
(VOCs), semi-volatile organic compounds, pesticides, and herbicides), a triangular grid will be 
drawn and random samples collected (Options 1 and 2) or one sample will be collected from 
each of three randomly numbered bags (Option 3). Past data from soils in the 100 Area have 
indicated no correlation between radiological and non-radiological contaminants; therefore, a 
random sampling will be representative of the waste. 

For samples for all analytes except voes, the following will be done at each sampling point. 
Because soil from the surface to a maximum 4.5 ft depth will be removed for disposal, either a 
shovel or hand auger will be used for sample collection, followed by homogenizing the soil from 
the surface to a depth of 4.5 ft or homogenizing subsamples from a given bag and bottling for 
shipment to the SFL. 

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

2.3.3 Soil Sample Handling and Custody Requirements 

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

2.3.4 Soil Sample Preservation, Containers and Holding Times 

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

2.3.5 Soil Sample Shipping 

Requirements are described in Section 3.0. 

2.3.6 Soil Survey Radionuclide Survey Measurements 

Requirements are described in Section 3.4 
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2.3. 7 Standard Fixed Laboratory Measurements for Soil Samples 

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

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

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

Soil 

Soil 

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

PCBs 

HOCs (halogenated 
organic 
compounds)3 

H-3 (tritium) 

Co-60 

Ni-63 

Sr-90 

Sb-125 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

U-234 

500 

<1000 

NL 

NL 

4.38E+-08 

4.38E+-09 

NL 

2.00E+-07 

l.31E+13 

NL 

NL 

a .64E+04 

500 8082 

<1000 NA 

NA LSC 

NA GEA 

NA Sep/LSC 

NA GPC 

NA GEA 

NA GEA 

NA GEA 

NA GEA 

NA GEA 

NA AEA 

2- 14 

0.0165 70 - 130 ±30 

NA NA NA 

400 70- 130 ±30 

0.05 NA ±30 

30 70 - 130 ± 30 

70 - 130 ± 30 

0.3 70 - 130 ± 30 

0.1 70 - 130 ± 30 

0.1 NA ±30 

0.1 NA ±30 

0.1 NA ±30 
, I 70 - 130 ± 30 
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Table 2-3. Analytical Performance Requirements (3 pages) 

1.69E+03 NA AEA 70 - 130 ± 30 
U-238 7.50E+03 NA AEA 70 - 130 ± 30 
Pu-238 l .OOE+o5 NA AEA 70 - 130 ± 30 
Pu-239 1.8 1E+o4 NA AEA 70 - 130 ± 30 
Pu-240 l.8)E+04 NA AEA 70 - 130 ± 30 

Pu-24 1 3.88E+o6 NA LSC 15 75 - 125 ±30 
Am-24 1 3. 12E+o4 NA AEA 70 - 130 ±30 

Cm-244 l.OOE+o5 NA AEA 70 - 130 ± 30 

5.0 5.0 100 6010 70 • 130 ±25 
Soil Ba 100.0 21.0 420 6010 20 70 - 130 ±25 

Cd 1.0 0.11 2.2 6010 0.5 70 - 130 ±25 

Cr 5.0 0.6 12 6010 70 • 130 ±25 

Pb 5.0 0.75 15 6010 10 70 - 130 ± 25 

Hg 0.2 0.025 0.5 7471 0.2 70 - 130 ±25 

Se 1.0 5.7 20 6010 10 70 - 130 ±25 
Ag 5.0 0.14 2.8 6010 2 70 - 130 ±25 

Soil 

Endrin 0.02 0.1 3 0.13 8081 0.0033 70 - 130 ± 30 
Lindane 0.4 0.066 0.066 8081 0.00165 70 - 130 ± 30 
Methoxychlor 10 0.18 0.1 8 8081 0.0165 70 - 130 ±30 
Toxaphene 0.5 2.6 2.6 8081 0.165 70 - 130 ±30 
2,4-D (2,4-
Dichlorophenoxy-
acetic acid) 10 10 10 815 1 0.4 70 - 130 ±30 
2,4,5-TP (Silvex) 1 7.9 7.9 8151 0.02 70 - 130 ±30 
Benzene 0.5 10 10 8260 0.005 70 - 130 ±30 
Carbon tetrachloride 0.5 6 6 8260 0.005 70 - 130 ±30 
Chlordane 0.03 0.26 0.26 8081 0.0165 70 • 130 ± 30 
Chlorobenzene 100 6 6 8260 0.010 70 - 130 ±30 

Chlorofonn 6 6 6 8260 0.05 70 - 130 ±30 

o-Cresol 200 5.6 5.6 8260 0.33 70 • 130 ±30 
m-Cresol 200 5.6 5.6 8260 0.33 70 • 130 ±30 
p-Cresol 200 5.6 5.6 8260 0.33 70 - 130 ±30 
Cresol (total) 200 na I 1.2 8260 ' NA 70 - 130 ±30 
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Table 2-3. Analytical Performance Requirements (3 pages) 

1,4-
Dichlorobenzene 7.5 6 6 8260 0.33 70 - 130 ±30 
1,2-Dichloroethane 0.5 6 6 8260 0.005 70 - 130 ± 30 
1,1-
Dichloroethylene 0.7 6 6 8260 0.01 70 - 130 ±30 
2,4-Dinitrotoluene 0.13 140 2.6 8270 0.33 70 - 130 ±30 
Heptachlor (and 
epoxide) 0.008 0.066 0.066 8081 0.00165 70 - 130 ±30 
Hexachlorobenzene 0.13 10 2.6 8270 0.33 70- 130 ±30 
Hexachloro-1 ,3-
butadiene 0.5 5.6 5.6 8270 0.33 70 - 130 ±30 

Hexachloroethane 3 30 30 8270 0.33 70 - 130 ± 30 
Methyl ethyl ketone 200 36 36 8260 O.Ql 70 - 130 ± 30 

Nitro benzene 2 14 14 8270 0.33 70 - 130 ±30 

Pentachlorophenol 100 7.4 7.4 8270 0.33 70 - 130 ±30 
Pyridine 5 16 16 8270 0.66 70 - 130 ± 30 
Tetrachloroethylene 0.7 6 6 8260 0.005 70 - 130 ±30 
Trichloroethylene 0.5 6 6 8260 0.005 70 - 130 ±30 

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

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

2 The TSCA action limit is 50 ppm total Aroclors for soils. However, ERDF may accept higher PCB concentrations for solid 
materials. 

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

4 The individual radionuclide limits arc from Table 3 of the ERDF WAC. They have been converted from Ci/m3 to pCi/g by 
assuming that the bulk density of the waste is 1.6 g/cm3

• Where there arc two or more radionuclides present in the waste, the 
"sum of fractions" method (10 CFR 61.55) shall be used to determine acceptability. This will ensure that the integrated inventory 
is below TRU and class C limits. 

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

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

7 ERDF WAC (BHI 1998) for total cresol. 
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2.3.8 Radiological Field Survey QC 

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

2.3.9 Field and Laboratory QC Requirements for Soil Samples 

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

• Field equipment blanks will be collected to assess the cleanliness of the sampling equipment 
and only apply if equipment is reused between events. Therefore, if applicable, equipment 
blanks will be collected in the field using clean silica sand passed through decontaminated 
sampling equipment prior to reuse of the equipment. The blank will be analyzed for the 
same radionuclides and chemical analytes as actual samples collected during the use of the 
equipment. At least one equipment blank will be collected during sampling for each type of 
equipment. 

• Field duplicates are two samples of the same matrix being sampled. Field duplicates are 
analyzed independently and provide infonnation concerning the homogeneity of the matrix. 
At least one field duplicate for each analysis will be submitted. 

Control measures taken to monitor laboratory perfonnance are: 

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

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

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

• Laboratory duplicates or matrix spike duplicates will be used to assess precision and will be 
analyzed at the same frequency as the matrix spikes. These will be carried through 
preparation and analysis. 
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2.3.10 Instrument/Equipment Testing, Inspection, and Maintenance 

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

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

Spare parts inventories help ensure minimal loss of analytical capability. Spare parts include 
day-to-day consumables and manufactures recommended spare parts. 

2.3.11 Instrument Calibration and Frequency 

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

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

2.3.12 Inspection/Acceptance Requirements for Supplies and Consumables 

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

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

The purpose of contingency sampling and analysis is to verify radionuclide ratios. The purpose 
of verifying the radionuclide ratios may be to demonstrate that a waste is or is not anomalous. 
Contingency sampling and analysis will be performed and managed by FH. Determination of 
anomalous waste is discussed in Section 2.2.3 . 

2.4.1 When Contingency Analyses May Be Required 

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

2.4.2 Contingency Sample Locations, Handling, and Custody Requirements 

Waste that has been determined to require san1pling will be staged in a controlled area while the 
path forward is developed. If required, contingency sampling will occur on a representative 
sample of the waste in the package that is being sampled. The purpose of the contingency 
sampl4"1g is to determine the appropriate representative radionuclide ratios to Cs-13 7 through 
radiochemical analysis. It is recommended that beta/gamma and/or alpha survey instruments be 
used to select a piece of the waste that exhibits a relatively high count rate. This will ensure that 
adequate contamination is available so the analyses will not be reported as "less-than values." 

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

• Sample Identification 
• Chain of Custody 
• Sample Packaging 
• Sample Shipment 
• Field Logbooks 
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2.4.3 Contingency Sample Preservation, Containers, Size, and Holding Times 

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

2.4.4 Contingency Sample Shipping 

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

2.4.5 Analytical Methods Requirements for Contingency Samples 

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

2.4.6 QC Requirements for Contingency Samples 

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

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

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

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

H-3 (tritium) LSC 

Pu-238, Pu-239/240 Pu Isotopic 

Cm-244 Cm Isotopic 

Am-241 Am Isotopic 

Co-60 GEA 

Sb-125 GEA 

Cs-137 GEA 

Eu-152 GEA 

Eu-154 GEA 

Eu-155 GEA 

Sr-90 Total 
Radioactive Sr 

Ni-63 Sep/LSC 

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

Liquid 
Scintillation Beta 
Analysis 

Alpha Energy 
Analysis 

Alpha Energy 
Analysis 

Alpha Energy 
Analysis 

Gamma Energy 
Analysis 

Gamma Energy 
Analysis 

Gamma Energy 
Analysis 

Gamma Energy 
Analysis 

Gamma Energy 
Analysis 

Gamma Energy 
Analysis 

Beta Counting 

Chemical 
Separation and 
Liquid 
Scintillation 
Counting 

ICP/MS 

LA-218-
114 

LA-953-
104 

LA-953-
104 

LA-953-
104 

LA-548-
121 
LA-548-
121 

LA-548-
121 
LA-548-
121 
LA-548-
121 
LA-548-
121 

LA-220-
103 

TBD 

LA-506-
101 
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400 TBD 

TBD 

TBD 

TBD 

0.05 TBD 

0.5 TBD 

TBD 

0.1 TBD 

0.1 TBD 

0.1 TBD 

TBD 

30 TBD 

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

LA-506-
101 

III1
!ii~!:?-•1t!ebiji1Jii/i;:!/j( ~

1!\:~1:::,t;:.~~5;;i::::(1'~:i• · 
1 µgig TBD 

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

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

Control measures taken to monitor laboratory performance are: 

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

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

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

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

2.4. 7 Instrument/Equipment Testing, Inspection, and Maintenance 

See Section 2.3 . 7 for applicable criteria. 

2.4.8 Instrument Calibration and Frequency 

See Section 2.3.8 for applicable criteria. 

2.4.9 Inspection/Acceptance Requirements for Supplies and Consumables 

See Section 2.3.9 for applicable criteria. 
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2.5 ASSESSMENT/OVERSIGHT FOR SURVEY SAMPLING AND ANALYSIS 

QA oversight requirements are described below. 

2.5.1 Assessments and Response Actions 

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

Deficiencies identified during the assessment will be reported in accordance with QA-11-006-02. 
When necessary, corrective actions will be taken by the Operations Support Manager. 

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

Deficiencies identified by one of the assessments shall be reported in accordance with 
BHI-MS-02, Procedure 5.3, "Self-Assessments." When appropriate corrective actions will be 
taken by the project engineer in accordance with HASQARD, Volume 1, Section 4.0 
(DOE-RL 1996a) to minimize recurrence. 

2.5.2 Reports to Management 

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

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

2.6 DATA REVIEW, VALIDATION AND USABILITY 

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

2.6.1 Data Review and Verification Requirements 

Data verification will be performed on analytical data to assure that sampling and chain-of­
custody documentation is complete, sample numbers can be related to the specific sampling 
location, samples were analyzed within the required holding times, and analyses meet the data 
quality requirements specified in the SAP . . 
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Analytical personnel and the project team will review the data. Laboratory personnel will 
perform a peer review of all analytical data. Peer review will be conducted by a person trained 
to the particular analytical method being reviewed. HASQARD, Volume 4 (DOE-RL 1998) 
describes the data review that will be performed by the laboratory. The laboratory will use its 
own data review procedures that meet the HASQARD criteria to review data before it is sent to 
the project. 

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

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

2.6.2 Data Validation 

Analytical and survey data will not undergo data validation. 

2.6.3 Definition of QC Calculations 

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

Precision 

If calculated from duplicate measurements: 

RPD 

where: 

= ( C l - C 2 ) 100 

( C 1 + C 2 ) / 2 

RPD = relative percent difference 
C1 = larger of the two observed values 
C2 = smaller of the two observed values. 

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

RSD = ~ty) 100 
where: 

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

y = mean of replicate analyses. 
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Standard deviation, s, is defined as follows: 

S = L n-1 

i = 1 
where: 

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

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

Accuracy 

For measurements where matrix spikes are used: 

[S-U] 
%R = 100 C.<Q 

= percent recovery 
where: 

%R 
s 
u 

= measured concentration in spiked aliquot 

Csa 
= measured concentration in unspiked aliquot 
= actual concentration of spike added. 

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

where: 
%R 
Cm 
Csrm 

%R =lOO[Cm ] 
cs,,,, 

= percentrecovery 
= measured concentration of SRM 
= actual concentration of SRM. 

Completeness 

Defined as follows for all measurements: 

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

Detection Limit 

Defined as follows for metals measurements: 

MDL ::: ((11-l ,l-a-0.99)s 

where: 
MDL = method detection limit 
s = standard deviation of the replicate analyses 
f(n-1, l-a.=0.99) = students' t-value appropriate to a 99% confidence level 

and a standard deviation estimate with n-1 degree of freedom 

2.7 DATA QUALITY ASSESSMENT 

Data quality assessment is performed by the project (or project designee) after review of the 
radiation survey and laboratory data as described in Section 2.6. The review by the project ( or 
project designee) includes evaluation of the method accuracy, precision, detection limits, and 
completeness as required in Sections 2.2.5, 2.3.8, 2.3.9, 2.4.5, 2.4.6, 3.3 and 3.9. 

The data reported must be reviewed with respect to the DQO. This includes the conceptual 
model and any assumptions that are included in the data collection design. The estimated 
concentrations of COCs will be compared by the project to the applicable ERDF WAC 
requirements (BHI 1998) for designation. 

2.8 ANALYTICALDATAREPORTS 

(7) 

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

2-26 



HNF-8918, Rev. 0 

3.0 FIELD SURVEY AND SAMPLING OBJECTIVES 

3.1 OVERVIEW AND OBJECTIVES 

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

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

The following provides an overview of the characterization strategy: 

• Concrete pad: The pad will be packaged and the weight-to-curie ratio described in 
Section 2.2.1, and Tables 2-1 and 2-2 will be used, along with the radionuclide ratios based 
on above water contamination approaches discussed in HNF 2001 in Table 2-2, to provide 
the radionuclide concentration. Note that the paint used to fix radionuclide contamination on 
the surface of the concrete will be evaluated for characteristics via the MSDSs in Appendix 
B. No characteristic metals or organics are listed in the MSDSs. 

• Carbon steel monorail and concrete supports: The same approach discussed for the concrete 
pad will be used for determining the radionuclide content in the steel and the supports. The 
previous SAP (HNF 2001) and the profile generated based on the previous SAP (ERDF 
Profile #KBASIN00l, Rev 01, 7/19/2001) listed metals in the paint that are on the TC list. 
The concentration of the metals will be calculated based on the total weight of the debris. 
The PCB concentration in the paint will be based on previous paint data (FDI 1997). 

• Transite wall: The Transite siding is known to contain asbestos and will be managed as such. 
If the paint appears to be the same older paint used in the monorail, it will be managed in the 
same manner; otherwise, if the paint is newer (post 1990) the Appendix B MSDSs will be 
used to profile the waste stream. 

• Soil under and around/in front of the pad: Because the basin water may have touched the soil, 
the radionuclide ratios in Table 2-2 will be verified by analyses, and if verified will be used. 
Samples for radionuclide analysis will be collected from three hot spots determined by dose 
rate surveys. There are three options discussed for the timing of soil san1pling: ( 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. 
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For options 1 and 2 for rad, one sample from each of three locations with higher survey data will 
be composited from the surface to a maximum of 4.5 ft. The maximum sampling depth will be 
dependent on the planned depth of excavation, which will be provided by FH Project 
Management. For option 3, the high rad survey areas will be bagged separately and three 
samples from these 'higher rad survey soil' will be collected. 

For all options for rad analysis, the following will be done. Initially GEA of the samples for 
gamma emitters will be performed by the fixed laboratory. The ratios of individual gamma 
emitters to Cs-137 will be compared to the values in Table 2-2. If the ratios are the less than or 
equal to those in Table 2-2, no additional analyses 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 options 1 and 2, for the non-radiological analytes, a triangular grid covering the entire area 
will be used. One sample from each of three random locations will be composited from the 
surface to a maximum depth of 4.5 ft will be collected. The maximum sampling depth will be 
dependent on the planned depth of excavation, which will be provided by FH Project 
Management. 

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

Option 3 will be used if the samplers cannot be present during digging and the soil must be 
bagged before sampling. Triangular grids will be placed on the soil surface after removal of the 
pad. The grids will cover the soil under the pad and area outside the pad that will be removed. 
For 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. Three samples will be obtained from the 
bags containing the soil with high survey data. 

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

Workers removing the soil will keep a map and log identifying the location and depth from 
which each bag of soil is collected. Each bag will be randomly numbered, three random 
numbers will be selected for sampling the non-radionuclide analytes. A clean, small shovel or 
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. 

3.2 RADIOLOGICAL SURVEY OBJECTIVES 

This section builds on the DQO Process developed previously (HNF 2001) and summarized in 
Section 1.0. The sections below summarize the radiological survey and sample design discussed 
in previous sections. The project objective is to remove all of the debris (e.g., pipe hangers, fuel 
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storage canisters, miscellaneous tools, hoses) from the K East and K West Basins. The material 
removed will be washed to remove adhering sludge and disposed as waste debris. Waste from 
above the basin water line (e.g., protective clothing, cloth, light metal, concrete, ceramic, brick) 
will also be generated. 

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

Radiological measurements can be utilized for those wastes that are detem1ined to be anomalous. 
Those wastes where it is not appropriate to utilize the weight-to-curie relationships due to the 
density of the waste being outside the range of 0.2 to 8 g/cm3

• 

Radiological measurements will be provided and can be utilized with sample data and modeling 
to determine the expected radionuclide concentrations. Determination of the Cs-137 
concentration will allow the use of scaling factors identified in Table 2-2 to determine the hard­
to-detect radionuclides. 

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

3.3 SURVEY LOCATIONS AND FREQUENCY FOR SOIL 

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

3.4 RADIOLOGICAL SURVEY QC . 

Radiological survey QC will consist of initial calibrations and operational checks in accordance 
with the applicable procedures discussed in Section 2.2.5. 

3.S RADIOLOGICAL SAMPLING OBJECTIVES AND REQUIREMENTS 

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

The objective of radiological contingency sampling for this project is to provide data to confirm 
(or establish appropriate) radionuclide ratios for anomalous waste as discussed in Section 2.2.3, 
Anomalous Waste. Contingency sampling also may be employed to more accurately 
characterize suspect TRU waste as discussed in Section 2.4.1. 

After performing the surveys, the survey reports/maps and locations will be provided to BHI 
from FH. The radiological control technicians will flag the highest survey locations so that BHI 
will know where to collect the radiological samples . . 
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Table 3-1. Radiological Survey Instrumentation QC Requirements (2 pages) 

Dose rate Measurement for R/hr to 
Curie Cs-13 7 con version and for 
determination of restricted and 
nonrestricted waste classification. 

Alpha Scintillation for determination 
restricted and non restricted waste 

Gamma-emitting 
radionuclides (c) 

Alpha-emitting 
radionuclides 

Beta/gamma pancake Geiger-Mueller Beta-emitting 
(GM) for determination restricted radionuclides Cd) 

and non restricted waste 

NDA Gamma analysis for Gamma-emitting 
determination of radionuclide content radionuclides 
of waste. 

Eberline 
R0-3B, Ionization 
Chamber 

Bicron Surveyor X 
with a Scintillation 
Detector 

Bicron Surveyor X, 
or Eberline E-140 
Series with a 
pancake GM 
detector. 

Collimated Gamma 
Detector, multi­
channel analyzer. 

3-4 

50 mR/hr@ 0.5 mR/hr 
30 cm from 
surface: 75 
mR/hr at 
surface 

Fixed Fixed Activity: 
Activity: <80,000 
80,000 dpm/100 cm2 

dpm/100 cm2 
Smears: <400 

Smears: 400 
dpm/100 cm2 

dpm/100 cm2 

Fixed Fixed Activity 
Activity <80,000 
80,000 dpm/100 cm2 

dpm/100 cm2 
Smears: 

Smears: <100,000 
100,000 dpm/100 cm2 

dpm/100 cm2 

45 nCi/f. 
Cs-137 •> 

< 45 nCi/g 
Cs-137 

Within Limits 20% 
printed on source 
check assembly. 

Within Limits 20% 
printed on source 
check assembly. 

Within Limits 20% 
printed on source 
check assembly. 

80-120 20% 
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Table 3-1. Radiological Survey Instrumentation QC Requirements (2 pages) 

Neutron 
activity 

NOA Thermal Neutron analysis for TRU 
detennination ofTRU radionuclides. Radionuclides 

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

Collimated neutron 
detector 

JOO nC/g 
TRU 

TBD<Q 80-120 20% 

• Although the instrument is capable of measuring the dose from a wide variety of gamma and beta emitting radionuclides, for purposes of this SAP, the measurements will be made with the 
window closed and all of the dose will be ascribed to Cs-13 7. 

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

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

appropriate to the waste being measured. 
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3.6 SOIL SAMPLE COLLECTION 

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

The sample locations of the three highest rad-surveys will be flagged by rad control technician 
staff and will be used to sample for SFL analyses for radionuclides. The rad surveys will utilize 
the same grid established for non-radiological sampling. For options 1 and 2, either a hand 
auger, shovels, backhoe or bulldozer will be used to collect the sample. A backhoe or bulldozer 
is allowed because the rock content is not known under the concrete pad and the depth is lower 
than most hand operated equipment can attain. At each of the three locations, a sample from the 
surface to 4.5 ft maximum depth will be collected. The sampling crew will be told by the FH 
Project Manager the depth of excavation in each location. This is done because the depth will 
vary from a few inches to 4.5 ft, depending on the location. For option 3, the highest rad survey 
soil will be placed in separate bags and marked as such. Three soil samples will be collected 
from these ' higher' level bags. Each soil sample for radionuclides at each location will be 
homogenized in a stainless steel container and will be bottled and shipped to the SFL. 

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

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

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

The samplers log book should document the following: 

• the grid design as applicable, 
• the number of any bags and which bags contained the 'higher rad survey soil,' 
• location of samples collected and corresponding sample numbers, 
• radiological survey results related to the sample locations, 
• description of the field conditions and observations. 
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The soil samples will be obtained with stainless-steel hand augers. shovels, backhoes, or 
bulldozers as tools. Plastic cannot be used for sampling due to the organics being analyzed. It is 
understood that due to the plastic bags used for storage, phthalates may be present from the 
storage bags. 

3. 7 SOIL SAMPLE COLLECTION PROCEDURES 

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

• Procedure 1.5, "Field Logbooks" 
• Procedure 2.0, "Sample Event Coordination" 
• Procedure 2.1, "Sampling Documentation Processing" 
• Procedure 3.0. "Chain of Custody" 
• Procedure 3 .1 , "Sample Packaging and Shipping" 
• Procedure 3.2, "Field Decontamination of Sampling Equipment" 
• Procedure 4.0, "Soil and Sediment Sampling" 
• Procedure 4.2, "Sample Storage and Shipping Facility" 
• Procedure 4.5, "Sample Compositing" 

3.8 FIELD AND LABO RA TORY QC FOR SOIL SAMPLING 

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

Table 3-2. Field QC Samples and Frequencies, Analytical Methods and Analytes 

~i o~Jttls.::an.~ .;~ethQd(~:~~\?JJ ;~F,.iel<,t,P.u'pl_i¢a.~.et~;1~~~;~:;@t~rii'ff~; 'f..f;qµ,ip_mli(t J.!l,~;~~~t~it!ilj;;'jf,~{? 
See Table 2-3 Minimum of one. (Nonnal Minimum of one. (If 

frequency is 1 per 20 disposable or single-use 
samples, however only 3 equipment is used, no 
samples are specified.) equipment blanks are 

needed.) 

Table 3-3. Laboratory QC Sampling Requirements Summary 

~~QJ~;§iijip!e~;.t;ype;W,ff ~)r~~.f'.t~J~j/i~i~~!': f u rpo~¢~r,*(:{1~%.~~1i)t¥ it\~~~f:i¼ii~:ii:ft.~ µe:g~Y.!lRef ~teJf¢¢;h~/:i-;',;~,1:'. 
Method blank Assess laboratory contamination One per 20 samples of same matrix 

Laboratory Control 
Sample 
Matrix Spike 

Matrix spike duplicate 
or duplicate 

Assess laboratory accuracy 

Assess accuracy of method on 
soil matrix 
Assess precision 
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3.9 SAMPLE MANAGEMENT 

3.9.1 Sample Custody 

3.9.1.1 Field Custody 

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

3.9.1.2 Laboratory Custody Procedures 

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

3.9.2 Sample Preservation, Containers, and Holding Times for Soils 

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

Table 3-4. Soil Sample Preservation, Minimum Weight, Containers, Storage and Holding Times 

·•· m'CJl' '·· ···· 

7471 (Hg) 

8260 Volatiles 

8270 Semivolatiles, 
8151 herbicides, 8081 
pesticides 
8082 PCBs 
GEA 

AEA/LSC 

20g 

500 g 

1000g 

125 g 

PorG 

G wffeflon 
lid 
G wffeflon 
lid 

PorG 

PorG 

4 +/- 2°c 

4 +/-2°C 

4 +1- 2°c 

.. 
6 months from collection to 
analysis 
28 days from collection to 
analysis 
14 days from collection to 
analysis 
14 days from collection to 
analysis; analyze within 40 days 
from extraction 

Room Temperature 6 months from collection to 
analysis 

Room Temperature 6 months from collection to 
analysis 

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

• •Toe volumes may be altered based on BHI detailed procedures. 

3.9.3 Sample Packaging and Shipping 

Sample packaging and shipping will be performed in accordance with BHI-EE-01, Procedure 
3.1, "Sample Packaging and Shipping." Samples submitted for SFL analysis will be screened for 
radioactivity at the Radiological Counting Facility before shipment offsite . . 
T~C"lon iS C\ +v-d.de...l't\tH·k.... 0~ 'E . 1 . d.A.A Pot\.t Je.. l\,J~MOIArc;;. Cll\ol.- Comrl\t\..\;\ 

c.n:,t; 11 I ()01) J 
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4.0 HEAL TH AND SAFETY 

4.1 GENERAL SAFETY AND HEALTH REQUIREMENTS 

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

4.2 FH SNF REQUIREMETNS 

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

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

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

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

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

The source-term for all radionuclides that could reasonably be expected in the 100 K East Area 
are from N Reactor fuel and associated activation products. The selection of constituents of 
concern (COCs) was discussed in Appendix A of the Sampling and Analysis Plan for K Basins 
Debris, HNF-6495, Rev. 1 (HNF 2001) and Appendix B of the Data Quality Objectives Process 
for Designation of K-Basin Debris, Rev O (HNF 2000a). The selection was performed by listing 
all radionuclides that have been reported as present in the fuel or measured during historical 
characterization of the K East, K West, N, or 105-C fuel storage basins. Several selection 
criteria were applied to define the Environmental Restoration Disposal Facility (ERDF) Waste 
Acceptance Criteria (WAC) (BHI 1998) that all "Radioactive waste constituents shall be 
adequately characterized to permit proper segregation, treatment, storage, and/or disposal. This 
characterization shall ensure that the major radionuclide content of the waste is known and 
recorded during the waste management process .. . " (ERDF WAC, Section 3.2.1.1 ). As a result of 
that effort, twenty radionuclide COCs were selected. The sections below discuss the application 
of radionuclide ratios to estimate the radionuclide content of K East Basin debris and soil for 
those radionuclides that are not measured from radionuclides that are measured. 

A.1 RADIONUCLIDE RATIOS FOR CHARACTERIZATION OF K BASIN DEBRIS 

Subsequent to the DQO report for the K Basin project (HNF 2000a), an additional two-volume 
document was obtained. These documents were entitled: 

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

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

These two documents formed the basis for the selection of radionuclide ratios for the purpose of 
estimating the radionuclide content of above water waste from the K Basins. A WHC report 
(WHC 1990) contained extensive analyses of samples from the K East and K West Basin areas 
above the water line. These data provided valuable estimates of several radionuclides that had 
not been estimated from other sources (e.g., nickel-59, chromium-51 , and manganese-54). In 
order to put all radionuclides from the various sources on a normalized basis, all final estimates 
ofradionuclide content of the fuel (HNF 2000b, HNF 2000c) or samples from K West and K 
East Basins, were converted to a percent of the estimated Cs-137 concentration. For instance, if 
the reference indicated that the fuel would contain 500 Ci of strontium-90 and 1,000 Ci of 
Cs-137, the percentage entered into Table A-1 would be 50%. Only the information related to 
this K East removal project is included in the remainder of this appendix. 

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 fro'm the various sources and the conceptual model for the waste 
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stream it was detennined 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 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. Data that measured the airborne contamination radionuclide 
ratios were also used in developing the K East Basin 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 
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 fuel data radionuclide ratios (HNF 
2001) were selected. Table A-2 provides a summary of the final selected radionuclide ratios. 

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. [f the gamma data ratio is outside of the estimated range, then the waste is 
considered anomalous and will be subjected to additional NDA measurements and/or sampling. 
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Table A-1. Comprehensive List of Radionuclide Contaminants Concern and Ratios to Cs-137 fo r 
K Basin Waste. 

Tritium H-3 
Cobalt Co-60 
Nickel Ni-63 0.036% 0.34% 
Strontium Sr-90 76% 103.01% 51.39% 103% 
Antimony Sb- 125 0.1 6% 0.16% 
Cesium Cs/Ba-137m 100% 100% 100% 100% 
Promethium Pm-147 2.3% 2.3% 
Samarium Sm-151 1.4% 1.4% 
Europium Eu-152 0.062% 0.062% 
Europium Eu-154 0.72% 1.4% 
Europium Eu-155 0.13% 0.45% 
Uranium U-234 0.0074% 0.027% 0.027% 
Uranium U-235 0.0003% 0.0046% 0.0046% 
Uranium U-238 0.0061% 0.02% 0.021% 
Plutonium Pu-238 0.95% 2.07% 2.0% 2.1% 
Plutonium Pu-239 1.9% 13.20% 11.6% 13% 
Plutonium Pu-240 5.1% 
Plutonium Pu-241 50% 197.05% 197% 

Am-241 8.2% 16.71% 6.88% Americium 17% 
Cm-244 0.013% Curium 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 1, 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). 
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Table A-2. Summary List of Radionuclide Contaminants of 
Concern and Ratios to Cs-137 for K East Debris and Soil. 

H-3 0.090% 

Cobalt Co-60 1.0% 

Nickel Ni-63 0.34% 

Strontium Sr-90 103% 

Antimony Sb-125 0.16% 

Cesium Cs/Ba-137m 100% 

Promethium Pm-147 2.3% 

Samarium Sm-151 1.4% 

Europium Eu-152 0.062% 

Europium Eu-154 1.4% 

Europium Eu-155 0.45% 

Uranium U-234 0.027% 

Uranium U-235 0.0046% 

Uranium U-238 0.021% 

Plutonium Pu-238 2.1% 

Plutonium Pu-239 13% 

Plutonium Pu-240 5.1% 

Plutonium Pu-241 197% 

Americium Am-241 17% 

Curium Cm-244 0.013% 
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MSDS # 057948 

MATERIAL SAFETY DATA SHEET 

COATINGS AND RESINS GROUP 

PPG Industries , Inc. 

SECTION l - CHEMICAL , PRODUCT , AND COMPANY INFORMATION 

PRODUCT CODE/IDENTITY: 97-948 

REVISION DATE: · 04/13/00 (000) 0814 

CUSTOMER PART #/NAME: Not applicable 

PRODUCT TRJI.DE NAME : PITT-GU~.RD ALL WEATHER DTR GRAY COA 

CHEMICAL FAMILY : Epoxy 

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

TECHNICAL INFORMATION: 1-800-441-9695 

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

DATE OF MSDS PREPARATION: 07/31/00 

PRIMJI.R.Y HAZARD WARNING 
Flammable. Keep away from heat, sparks, • flames, and other sources of ignition. 
Do' not smoke. Extinguish all flames and pilot lights. Turnoff 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 HAS BEEN PREPARED 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 - COMPOSITION/INFORMATION ON INGREDIENTS 
REF HAZARDOUS INGREDIENTS PERCENT CAS NUMBER 

01 l-£5:HYL BENZENE 
02 P.:!_LUENE 
03 .r¥LENES 
04 CARBON BLACK 
05 TITANIUM DIOXIDE 
06 · ouARTZ 
Q7 ~OXY RESIN 
08 SILICA 

* Carcinogens: O•OSHA; A:ACGIH; NnNTP; I•IARC 
\ 

B-2 

l - <5 100-41-4 
5 - <10 108-88-3 
5 - <10 1330-20-7 
0.1~ <1 1333-86-4 
5 - <10 · 13463-67-7 
20- c30 14808-60-7 
40- <50 25068-38-6 
l - <5 7631-86-9 

CARCINOGEN* 

I 
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MSDS # 057948 

SARA TITLE III & CERCLA CLASSIFIO.TIOHS 
SARA 311/312 

REF 

01 
02 
03 
04 
OS 
06 
07 
08 

SARA 102 RQ (LBS) SAAA 302 TPQ (LBS) SARA 313 AC CH FL PR RE 

----------------- ------------------ --------
1000 NOT ESTAB y y y y N N 

1000 NOT EST.11-..B y y N y N N 
100 NOT ESTA3 y y N y N N 

NOT ESTAB NOT ESTAB N N y N N N 
NOT ESTAB NOT ESTA3 N N N N N N 

NOT ESTAB NOT ESTJ.3 N N y N N N 

NOT ESTAB NOT ESTAB N y N N N N 
NOT ESTJ>.B NOT ESTA3 N N N N N N 

SARA 311/312 CATEGORIES FOR THIS P~ODUCT : ACUTE• Y, CHRONIC• Y, FLAMMABILITY= Y, 
PRESSURE• N, REACTIVITY,. N 

OCCUPATIONAL EXPOSURE LIMITS l-'.AV3 BEEN EST7'.BLISHED FOR THE FOLLOWING MATERIALS : 
A.CGIH U . S . OSP.A 

REF TLV-TWA 

01 
02 
03 
04 
OS 
06 
07 
08 

100 ppm 
s- 50 ppm 

100 ppm 
3.5 mg/m3 
10 mg/m3 

R- 0.1 mg/m3 
NOT ESTAB . 
10 mg/m3 

TLV-STEL 
------------
125 ppm 
NOT EST.AB . 
150 ppm 
NOT EST.AB. 
NOT ESTAB. 
NOT ESTAB. 
NOT EST.AB. 
NOT EST.AB. 

PEL-TWA PEL-STEL 
---------------- ------------

100 ppm 125 ppm 
100 ppm 150 ppm 
100 ppm 150 ppm 
3.5 mg/m3 NOT EST.AB. 
10 mg/m3 NOT EST.AB. 

R- 0.1 mg/m3 NOT EST.AB. 
NOT . EST.AB. NOT ESTAB. 
6 mg/m3 NOT EST.AB. 

[C- Ceiling Limit; S- Potential Skin Absorption; R- Respirable Dust] [NOT EST.AB. 
:· ,. NOT ESTABLISHED = NOT APPLICABLE] 

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

··•·- --~--

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

SECTION 3 - l'.AZARDS IDENTIFICAT.ION 

EFFECTS OF OVEREXPOSURE 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. 

INHALATION: 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 OVEREXPOSURE: 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 depenq~ on the duration and level of exposure to dust from 
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sanding surfaces or mist from spray applications. Use of appropriate personal 
protective equipment and/or engineering controls should be employed whenever 
these types of opera~ions are being performed . This product contains 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 indicate no increased risk of cancer from exposure. 
Potential for inhalation of titani~m dioxide dusts from coatings is very 
limited. Since overexposures are not expected, there is no significant hazard 
for man. This product contains toluene. Toluene inhalation in animals (greater 
than 1500 ppm) · and intentional inhalation of toluene-containing products by 
humans (e.g. glue) has caused adverse fetal development effects. This product 
contains carbon black which has been rated an IARC 2B carcinogen due to animal 
data . Ethylbenzene has been reported by NT? to cause cancer in laboratory · 
animals following a chronic (2 year) inhalaticn exposure. Dose levels of 75, 250 
and 750 ppm were used , with eviaence of carcinogenicity found in the kidneys of 
rats and the l~ng and liver cf mice at 750 ppm. The No Observed Effect Level 
(NOEL) was 75 ppm. The relevance of these findings to humans is uncertain , but 
appropriate safeguards should be employed to reduce or eliminate inhalation 
exposure to ethylbenzene. High exposures to xylenes in some animal studies have 
been reported to cause health effects on the developing embryo and fetus. These 
effects were often at levels toxic to the mother. The significance of these 
findings to humans has not been determined . 

SIGNS AND SYMPTO!✓.S OF OVEREXPOSURE: Eye watering, headaches , nausea , dizziness , 
and loss of coordination are indications that solvent levels are too high . 
Intentional misuse by deliberately concentrating and inhaling the contents can 
be harmful or fatal. Redness, itching , burning sensation and visual disturbances 

,may indicate excessive eye contact. Dryness, itching, cracking, burning, 
. r _~dness, and swelling are conditions associated with excessive skin contact . 

. --~; MEDICAL CONDITIONS AGGRAVATED 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 MEASURES 

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

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

SKIN CONTACT: ~n case of skin contact, flush immediately with plenty of water 
for at least 15 minutes followed 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 support measures as required . 

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

SECTION 5 - FIRE FIGHTING MEASURES 

FLASHPOINT: 70 Degrees F' ( '21 Degrees C) (PENSKY-MARTENS CLOSED CUP) 
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FLAMMABLE LIMITS: Lower explosion limit (LEL) : 1. 2 

Upper explosion limit (UEL) : Not available 

EXTINGUISHING MEDIA : Use Nat i onal Fire Protect i on Association (NFPA) Class B 
extinguishers (carbon dioxide , dry chemical , or universal aqueous film forming 
foam) designed to extinguish NFPA Class IB flammable liquid fires . 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Keep this product away from heat , sparks , 
flame, and other sources of ignition (i.e. , pilot lights , electric motors , 
static electricity). Invisible vapors can travel to a source of ignition and 
flash back. Do not smoke while using this product. Keep containers tightly 
closed when not in use. Closed containers may explode when overheated. Do not 
apply to hot surfaces. Toxic gases may form when this product comes in contact 
with extreme heat. 

SPECIAL FIRE FIGHTING PROCEDURES: Water spray may be ineffective . Water spray 
may be used to cool closed containers to prevent pressure build-up and possible 
autoignition or explosion 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 - ACCIDENTAL RELEASE MEASURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Provide maximum 
~entilation. 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 
material and place in clean, empty containers for disposal. Only the spilled 

· ·.c.= __ m:a~·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 - HANDLING AND STORAGE 

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

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

· Avoid free fall of liquids in excess of a few inches . 

SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION 

PERSONAL PROTECTIVE EQUIPMENT FOR: 

EYE PROTECTION: Wear chemica~-type splash goggles when possibility exists for 
eye contact due to splashing or spraying liquid, airborne particles, or vapors . 
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gloves should be constructed of: nitrile rubber. No specific 
permeation/degradation testing have been done on protective clothing for this 
product. Recommendations for skin protection are based on infrequent contact 
with this product. For frequent contact or total immersion, contact a 
manufacturer of protective clothing for appropriate chemical impervious 
equipment . 

. . -· . - --- - ··· 

RESPIRATORY PROTECTION: Overex-posure to vapors may be prevented by ensuring 
proper ventilation controls, vapor exhaust or fresh air entry. A NIOSH- approved 
air purifying respirator with the appropriate chemical cartridges or a 
positive-pressure, air-suppl i ed respirator may also reduce exposure. Read the 
respirator manuf,acturer ' s instructions and literature carefully to determine the 
type of airborne contaminants against which the respirator is effective , its 
limitations, and how it is to be properly fitted and used . 

OTHER EQUIPMEN'i': Clean contaminated clothing and shoes. 

VENTILATION REQUIREMENTS : Provide 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 during welding or flame cutt i ng . 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

[FORMULA VALUES, NOT SALES SPECIFICATIONS] 

BOILING RANGE: 230- 293Degrees F 

SOLUBILITY IN WATER: .0 t , 

VAPOR PRESSURE: 13.0 mmHg 
".· .. .. .- . 

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

VAPOR DENSITY: Heavier than air 

pH: Not applicable 

t VOLATILE/VOLUME : 24.630 

\ SOLIDS BY WEIGHT: 84.73 

SPECIFIC GRAVITY: 1.397 

EVAPORATION RATE(BuOAc•l00): 141 

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

SECTION 10 - STABILITY AND REACTIVITY 

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

INCOMPATIBILITY (MATERIALS AND CONDITIONS TO AVOID): Avoid contact with strong 
alkalies, strong mineral acids , or strong oxidizing agepts. .. 
HAZARDOUS DECOMPOSITION PRODUCTS: May produce the followi~g hazardous 
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decomposition products wh~n exposed to extreme heat: carbon monoxide; carbon 
dioxide ; lower molecular weight polymer fracti_ons ; Extreme heat includes , bu t 
is not limited to , flame cutting , braz i ng , and welding . 

Hazardous Materials Identificat i on Sys t em (HMIS ) and National Fi re Protect i on 
Association (NFPA) Ratings : 

HMIS Rating NFPA Rat i ng 
-~--------------- -----~ 

HEALTH 
FLAMMABILITY 
REACTIVITY 

2* 
3 
0 

HEALTH 
FLJ>J-IMABILI TY 
INSTABI LITY 

2 
3 
0 

Rating System:0=Minimal, l=Slight , 2=Moderate , 3aSerious , 4=Severe , •~chronic 
Effects . 

Safe handling of thi s product requires that all of the information on the MSDS 
be evaluated for specific work env i ronments and conditions of use . 

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

Manufactured and Supplied by : 

PPG INDUSTRIES , EAST POINT 

1377 OAKLEIGH DRIVE 

EAST- POINT, GA 30344 
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MATERIAL SAFETY DATA SHEET 

COATINGS AND RESINS GROUP 

PPG Industries , Inc . 

SECTION 1 - CHEMICAL , PRODUCT , AND COMPANY INFORMATION 

PRODUCT CODE/IDENTITY : 95-249 

REVISION DATE: 08 / 21/98 (0 00 ) 0814 

CUSTOMER PART #/NAME : Not applicable 

PRODUCT T~DE N~.ME : EPOXY MASTIC CATALYST COMP B 

CHEMICAL FAMILY : Epoxy 

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

TECHNICAL INFORMATION: l-B00-441-9695 

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

.. 
DATE OF MSDS PREPARATION: 10/14/99 

PRIMARY F..AZARD WARNING 
- Fi~~mable. Keep away from heat, sparks, flam~s, and other sources of ignition. 

·_ oo: n·ot smoke. Extinguish all flames and pilot lights . Turn off stoves, heaters, 
electrical motors , and ·other sources of ignition during use and until all 
vapors/odors are gone. Harmful if swallowed. May cause moderate skin irritation. 
Causes eye irritation. May be absorbed through the skin. Prolonged or repeated · 
contact may cause an allergic skin reaction. Vapor and/or spray mist may be 
harmful if inhaled. May cause irritation and/or allergic respiratory reaction in 
lungs. Vapor irritates eyes , nose, and throat . 

THIS MATERIAL SAFETY DATA SHEET HAS BEEN PREPP..RED 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 - COMPOSITION/INFORMATION ON INGREDIENTS 
REF HAZARDOUS INGREDIENTS PERCENT CAS NUMBER 

01 ...ETHYL BENZENE 
02 ' PROPYLENE GLYCOL MONOMETHYL ETHER 
03 ALKYL GLYCIDYL ETHER 
04 ~LENES 
OS .:SODIUM ALUMINUM SILICATE 
06 t,!MLC 
07 EPOXY RESIN 
08 NITROETHANE 

* Care i nogens : O•OSHA; A•J:.CG IH; N .. JffP; I= IARC 
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------- ------------- --
0 . 1- <1 100-41-4 
5 - <10 107-98-2 
5 - <10 120547-52-6 
1 - <5 1330-20-7 
20- <30 1344-00-9 
20- <30 14807-96-6 
30~ <40 25068-38-6 
l - <5 79-24-3 

CARCINOGEN* 
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07 
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SARA TITLE III & CERCLA CLASSIFICATIONS 
SARA 

SARA 102 RQ (LBS) SARA 302 TPQ (LBS) SARA 313 . AC CH 

----------------- ------------------ --------
1000 NOT EST11.B y y y 

NOT EST.AB NOT ESTAB N y N 

NOT ESTAB NOT EST.AB N y y 

100 NOT EST.AB y y N 

NOT ESTAB NOT ESTAB N y N 

NOT EST.AB NOT ESTAB N N N 

NOT ESTJI.B NOT ESTAB N y N 

NOT EST.AB NOT ESTAB N y N 

311/312 
FL PR RE 

y N N 
y N N 
N N N 
y N N 
N N N 
N N N 
N N N 
y N N 

SARA 311/312 CATEGORIES FOR THIS ?RODUCT: ACUTE= Y, CHRONIC• Y, FLAMMABILITY= Y, 
PRESSURE,. N, REACTIVITY• H 

OCCUPATIONAL EXPOSURE LIMITS HAVE BEEN ESTABLISHED FOR THE FOLLOWING MATERIALS: 
ACGIH U.S. OSHA 

REF TLV-TWA TLV-STEL PEL-TWA PEL-STEL 
---------------- ------------ ---------------- ------------

01 100 ppm 125 ppm 100 ppm 125 ppm 
02 100 ppm 150 ppm 100 ppm 150 ppm 
03 NOT EST.AB NOT ESTJ>.B NOT EST.AB NOT EST.AB 
04 100 ppm 150 ppm 100 ppm 150 ppm 
05 NOT EST.AB . NOT EST.AB. NOT EST.AB. NOT EST.AB. 
06 R- 2 mg/m3 NOT ESTAB . R- 2 mg/m3 NOT EST.AB. 
07 NOT ESTAB. NOT ESTAB. NOT EST.AB. NOT EST.AB , 
os· 100 ppm NOT ESTAB. 100 ppm NOT .EST.AB. 

[C;-.. Ceiling Limit; s- Potential skin Absorption; R- Respirable Dust] [NOT EST.AB·. 
= NOT ESTABLISHED,. NOT APPLICABLE) 

PRODUCT STATUS RELATIVE TO THE U.S. EPA TOXIC SUBSTJI.NCES 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 OVEREXPOSURE FROM: 

INGESTION: Harmful if swallowed. 

EYE CONTACT: Causes eye irritation. 

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

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

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

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

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Not applicable. 

SECTION 4 - FIRST AID MEASURES 

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

EYE CONTACT: In case of eye contact, remove contact lenses and flush eyes 
fm!11ediately with a gentle stream of lukewarm water for at least 15 minutes. 

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

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

OTHER: If ingestion, any type of 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 5 - FIRE FIGHTING MEASURES 

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

FLAMMABLE LIMITS: Lower explosion limit (LEL): 2.1 

Upper explosion limit (UEL): Not available 

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

UNUSUAL FIRE AND EXPLOSIOH"lp>,ZAADS: Keep this product a~ay from heat, sparks, 
-~-·---- ------. ·- ··- -· . 
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flame, and other sources of ignition (i . e . , pilot lights , electric motors, 
static electricity) . Invisible vapors can travel to a source of i gnition and 
flash back. Do not smoke while using this product . Keep containers tightly 
closed when not in use. Closed containers may explode when overheated. Do not 
apply to hot surfaces . Toxic gases may form when this product comes in contact 
with extreme heat . 

SPECIAL FIRE FIGHTING PROCEDURES : Water spray may be ineffective . Water spray 
may be used to cool closed containers to prevent pressure build-up and possible 
autoignition or explosion 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 - ACCIDENTAL RELEASE MEASURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Provide maximum 
ventilation. Only personnel equ i pped 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 
material and place i n clean, empty containers for disposal. Only the spilled 
material 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 - HANDLING AND STORAGE 

.. HANDLING AND STORAGE PRECAUTIONS: Do not store . above 12 0 degrees F. ( 4 B degrees 
C.). Store large quantities in buildings designed and protected for storage of 
NFP~ Class IC flammable liquids. 

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

SECTION 8 • EXPOSURE CONTROLS AND PERSONAL PROTECTION 

PERSONAL PROTECTIVE EQUIPMENT FOR: 

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

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

RESPIRATORY PROTECTION: overexposure to vapors may be prevented by ensuring 
proper ventilation controls, vapor exhaust or fresh air entry. A NIOSH~ approved 
air purifying respirator,wlth the appropriate chemical cartridges or a 
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positive-pressure, air-supplied respirator may also reduce exposure. Read the 
respirator manufacturer's instructions and literature carefully to determine the 
type of airborne contaminants against which the respirator is effective , its 
limitations, and how it is to be properly fitted and used. 

OTHER EQUIPMENT: Clean contaminated clothing and shoes. 

VENTlLATION REQUIREMENTS: Provide general dilution or local exbaust ventilation 
in volume and pattern to keep the concentration of ingredients listed in Section 
2 below the lowest suggested exposure limits , the LEL below the stated limit , 
and to remove decomposition products during welding or flame cutting . 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

[FORMULA VALUES , NOT SALES SPECIFICATIONS) 

BOILING RANGE: 248- 396Degrees F 

SOLUBILITY IN WATER: 8.8 \-

VAPOR PRESSURE : 9 . 2 mmHg 

WEIGHT/GALLON {LBS ): 12.6~ {U. S .) 

VAPOR DENSITY: Heavier than air 

pH: Not applicable 

.·. 'r VOLATILE/VOLUME: 21.280 

. %'. SOLIDS BY WEIGHT: 86.95 

SPECIFIC GRAVITY: 1.517 

EVAPORATION RATE(BuOAc 2 lOO): 56 

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

SECTION 10 - STABILITY AND REACTIVITY 

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

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

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

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

HMIS Rating NFPA Rating 

HEALTH 
.... FLAMMABILITY 

3* 
3 

----------~------------
HEALTH 
FLJI.MMABILITY 
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INSTABILITY 0 

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

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

THIS IS THE END OF THE MSDS FOR : 95-249 

Manufactured and Supplied by : 

PPG INDUSTRIES, EAST POINT 

1377 OAKLEIGH DRIVE 

EAST POINT, GA 30344 
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MATERIAL SAFETY DATA SHEET 

COATINGS AND RESINS GROUP 

PPG Industries , Inc . 

SECTION l • CHEMICAL , PRODUCT , AND COMPANY INFORMATION 

PRODUCT CODE/IDENTITY : 95-2402 

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

CUSTOMER PART #/NAME: Not applicable 

PRODUCT TRADE NAME: PITT-GUARD RAPID CURE YELLOW BASE 

CHEMICAL FAMILY : Polyamide 

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

TECHNICAL INFORMATION: 1-809·441-9695 

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

DATE OF MSDS PREPARATION: 10/14/99 

PRIMARY HAZARD WARNING 
Fla~able. Keep away from heat, sparks, flames, and other sources of ignition. 

·oo: not smoke. Extinguish all flames and pilot lights. Turn off stoves, heaters, 
ele.ctrical motors, and other sources of ignition during use and until all 
vapors/odors are gone. Harmful if swallowed. May cause skin burns. This product 
contains a material which causes irreversible eye damage. May be absorbed 
through the ski~. Prolonged or repeated contact may cause an allergic skin 
reaction. Vapor and/or spray mist harmful if inhaled. Vapor irritates eyes , 
nose, and throat . 

THIS MATERIAL SAFETY DATA SHEET HAS BEEN PREPARED 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 • COMPOSITION/INFORMATION ON INGREDIENTS 
REF HAZARDOUS INGREDIENTS PERCENT CAS NUMBER CARCINOGEN* 

---------------------------------------- ------- ---------------
01 ETHYL BENZENE 1 - <5 100-41-4 
02 : BENZYL ALCOHOL 5 - <10 100-51-6 
03 XYLENES 5 - <10 1330-20-7 
04 SODIUM ALUMINUM SILICATE 10- <20 1344-00-9 
05 TALC 5 - <10 14807-96-6 
06 ISOPROPYL ALCOHOL 10- <20 67-63-0 
07 POLYAMIDE RESIN 40- <50 68410-23-l 
08 SUBSTITUTED AMIDE l. <5 82199-12-0 
09 2,4,6 TRIS (DIMETHYLAMINOMETHYL) PHENOL l - <5 90-72-2 .. 
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* Carcinogens: o~OSHA; AaACGIH ; N~NTP ; I• IARC 

SARA TITLE III & CERCLA CLASSIFICATIONS 

REF SARA 102 RQ (LBS) SARA 302 TPQ (LBS ) 
-------- --------- --------------- ---

01 1000 NOT ESTAB 
02 NOT ESTAB NOT ESTAB 
03 100 NOT ESTAB 
04 NOT ESTAB NOT ESTAB 
05 NOT ESTJl.B NOT ESTAB 
06 NOT ESTAB NOT ESTJ..B 
07 NOT ESTAB NOT ESTAB 
08 N. E. N. E. 
09 NOT ESTAB NOT ESTAB 

SARA 313 
----- ---

y 

N 
y 
N 
H 
N 
N 
N 
N 

SARA 311 /312 
AC CH FL PR RE 

y y y N N 
y N y N N 
y N y N N 
y N N N N 
N N N N N 
y N y N N 
y N N N N 
N N N N N 
y y N N N 

SARA 311/312 CATEGORIES FOR THIS PRODUCT: ACUTE= Y, CHRONIC= Y, FLAJ'l,MABILITY~ Y, 
PRESSUREa N, REACTIVITY• N 

OCCUPATIONAL EXPOSURE LIMITS HAVE BEEN ESTABLISHED FOR THE FOLLOWING MATERIALS: 
ACGIH U. S . OSP.A 

REF TLV- TWA TLV-STEL PEL-TWA PEL-STEL 
--- ----- -------- ------- --- -- --- --- ---- ------ --------- ---

01 100 ppm 125 ppm 100 ppm 125 ppm 
02 NOT ESTAB. NOT ESTAB. NOT ESTAB . NOT ESTAB . 
03 1 00 ppm 150 ppm 100 ppm 150 ppm 
04 NOT ESTAB. NOT ESTAB. NOT ESTAB . NOT ESTAB . 
OS . R- 2 mg/m3 NOT ESTAB . R- 2 mg/m3 NpT ESTAB. 
06 400 ppm 500 ppm 400 ppm - 500 ppm 
07., NOT ESTAB. NOT ESTAB. NOT ESTAB . NOT ESTAB. 
o·s :·, R- 2 MG/M3 NOT ESTAB 2 MG/M3 NOT ESTAB. 
09-,,: .. NOT ESTAB. NOT ESTAB. NOT ESTAB . NOT ESTAB . 

[C- Ceiling Limit; S- Potential Skin Absorption; R- Respirable Dust ) [NOT ESTAB . 
a NOT ESTABLISHED• NOT APPLICABLE) 

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

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

SECTION 3 - HAZARDS IDENTIFICATION 

EFFECTS OF OVEREXPOSURE FROM: 

INGESTION: Harmful if swallowed . 

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

SKIN CONTACT: May cause skin burns . May be absorbed through the skin . Prol onged 
or repeaf ed contact may cause an allergic skin react i on . 

INHALATION: Vapor and/or spray mist harmful if inhaled . Vapor irritates eyes , 
nose, and throat. Repeated exposure to high vapor concentrations may cause 
irritation of the respira~ory system and permanent brain and nervous system 
damage. 
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CHRONIC OVEREXPOSURE: Avoid long-term and repeated contact. Prolonged inhalation 
of an ingredient{s) in this product may cause edema of the lungs and/or lung 
damage. This product contains talc . In a lifetime inhalation study female rats 
exposed to an elevated respirable concentration {9 times the Permissible 
Exposure Limit) of cosmetic grade talc developed lung cancer. To date , no U.S . 
regulatory agency has classified talc as a carcinogen based on this data. 
Ethylbenzene has been reported by NTP to cause cancer in laboratory animals 
following a chronic (2 year) inhalation exposure. Dose levels of 75, 250 and 750 
ppm were used, with evidence of carcinogenicity found in the kidneys of rats and 
the lung and liver of mice at 750 ppm . The No Observed Effect Level (NOEL) was 
75 ppm. The rele.vance of these findings to humans is uncertain , but appropriate 
safeguards should be employed to reduce or eliminate inhalation exposure to 
ethylbenzene. High exposures to xylenes in some animal studies have been 
reported to cause health effects en the developing embryo and fetus . These 
effects were often at levels toxic to t he mother . The significance of these 
findings to humans has not been determined . 

SIGNS AND SYMPTOMS OF OVEREXPOSURE : Eye watering , headaches , nausea , dizziness, 
and loss of coordination are indicat i ons t hat solvent levels are too high . 
Intentional misuse by deliberately concentrating and inhaling the contents can 
be harmful or fatal. Redness, itching, burning sensation and visual disturbances 
may indicate excessive eye contact . Dryness , itching , cracking , burning , 
redness, and swelling are conditions assoc i ated with excessive skin contact. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Not applicable. 

SECT~ON 4 - FIRST AID MEASURES 

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

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

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

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

OTHER: If ingestion, any type of 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 5 - FIRE FIGHTING MEASURES 

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

FLJi.MMABLE LIMITS: Lower explosion . limit (LEL): 1.8 

Upper explosion limit (UEL): Not available 

EXTINGUISHING MEDIA: Use National Fire Protection Association {NFPA) Class B 
extinguishers (carbon diC/x:!:de, dry chemical, or unive,rsal aqueou-s ·film forming 
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foam) designed to extinguish NFPA Class IB flammable liquid fires. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Keep this product away from heat, sparks, 
flame, and other sources of ignition (i.e. , pilot lights, electric motors, 
static electricity). Invisible vapors can travel to a source of ignition and 

. flash back. Do not smoke while using this product. Keep containers tightly 
closed when not in use. Closed containers may explode when overheated. Do not 
apply to hot surfaces. Toxic gases may form when this product comes in contact 
with extreme heat . 

SPECIAL FIRE FIGHTING ?~OCEDURES: Water spray may be ineffective. Water spray 
may be used to cool closed containers to prevent pressure build-up and possible 
autoignition or explosion when exposed to extreme heat. If water is used, fog 
nozzles are preferable. Fire-fighters should wear self-contained breathi~g 
apparatus and full protective clothing. 

SECTION 6 - ACCIDENTAL 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 sp~lled material with sand , vermiculite , or other noncombustible absorbent 
materi~l and place in clean, empty containers for disposal . Only the spilled 
material 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 - HANDLING i.ND STORAGE 
·:,.·· .. ··./· 
HANDLING AND STORAGE PRECAUTIONS: Do not store above 120 degrees F. (48 degrees · 
C.). Store large quantities in buildings designed and protected for storage of 
NFPA Class IB flammable liquids. 

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

SECTION 8 - EXPOSUR2 CONTROLS AND PERSONAL PROTECTION 

PERSONAL PROTECTIVE EQUIPMENT FOR: 

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

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

OTHER EQUIPMENT: Clean contaminated clothing and shoes. 

VENTILATION REQUIREMENTS: Provide general dilution or local exhaust ventilatio~ 
in volume and pattern to keep the concentration of ingredients listed in Section 
2 below the lowest suggested exposure limits , the LEL below the stated limit, 
and to remove decomposition products during welding or flame cutting . 

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

{FORMULA VALUES , NOT SALES SPECIFICATIONS) 

BOILING RANGE: 180- 400Degrees F 

SOLUBILITY IN WATER: 15.8 % 

VAPOR PRESSURE : 19.7 mmHg 

WEIGHT/GALLON {LBS): 8.82 {V.S.) 

. VAPOR DENSITY: Heavier than air 
. · .. · 

pH:Not applicable 
:·. ,;, :, _: __ ~.- ' 
t VOLATILE/VOLUME: 37.830 

t SOLIDS BY WEIGHT: 69.25 

SPECIFIC GAAV!TY: 1.058 

EVAPORATION RATE{BuOAc•lOO): 147 

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

SECTION 10 - ST~.BILITY AND REACTIVITY 

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

lNCOMPATlBJLlTY (MATERIALS AND CONDITIONS TO AVOID): Avoid contact with strong 
al~alies, strong mineral acids, or strong oxidizing agents. 

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

Hazardous Materials Identif~cation System (HMIS) and N~tional Fire ·Protection 
Association (NFPA) Rating&~ 
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HEALTH 
FLAMMABILITY 
REACTIVITY 

3* 
3 
0 
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NFPA Rating 

HEALTH 
FLAMMABILITY 
INSTABILITY 

3 
3 
0 

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

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

THIS IS THE END OF THE MSDS FOR: 95-2402 

Manufactured and Supplied by: 

PPG INDUSTRIES , EAST POINT 

1377 OAKLEIGH DRIVE 

EAST POINT , GA 30344 

u_ 

. . 
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APPENDIXC 
ANALYSIS OF PAINT FROM CRANE USED TO SUPPORT MONORAIL, CONCRETE 

SUPPORT DESIGNATION 
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From: 
Phone: 
Date: 
Subject: 

To: 

Reference : 

HNF-8918, Rev. 0 

Numatec Hanford Corporation 8C530-FAST-97-074 
373-4771 S3-90 
August 5, 1997 
ANALYTICAL REPORT FORK-BASIN CRANE REMOVAL - FDl-7021, REVISION 1 

R. M. Jo·chen 
J. L. \.learner 

cc : D. J . Sm i th 
FAST Fi1 e 

X3-67 
X3-85 

S3-90~0 

Internal Memo , L. L. Lockrem t o R. M. Jochen , "Analytical 
Report for K-Basin Crane Removal - FDl-7021, " 8C530-FAST-97-
065, dated July 16 , 1997 . 

Please remove and destroy page 6 of the above referenced report and replace 
with the attached page. The attachment includes addilional metals data for 
samples FDl-7021-01, FOl-7021-02, FOl-7021-04 and FOl-7021-11. 

If you have any questions regarding analysis, please contact either Mr. Don 
$~~ Ms. JOJ( Smith at 373-917!. . 

L. L. Lockrem, Manager 
Special Analytical Support 

sir 

Attachment 
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Internal 
Memo 

From: Special Analytical Support 8C530-FAST-97-065 
Phone: 373-4771 S3-90 
Date: July 16, 1997 
Subject: ANALYTICAL REPORT FORK-BASIN CRANE REMOVAL - FDl-7021 

To: R. M. Joch2n 
J. L. Weam2r 

cc: D. J. Smith 
Project File 

X3-67 
X3-85 

S3-90~ 

Attached is the analytical report in support of this project. 

If you have any questions regarding analysis, please contact either 
Mr. Don Smith at 373-2482 ot Ms. Joy Smith at 373-9171. 

L; L~ Lockrem, Manager 
Special Analytical Support 

sir 

· Attachment 
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Attachment 

ANALYTICAL REPORT 

for 

. FAST PR()JECT FD1~7021 
·-.:~Y~ '> . ' . . "' '. ··<: . K~Basin Cr'ari.e Removal'. 
. ~:. --: __ .. . ·· . . .. . - .. . : -· . ... ·:, :~: -... :: . . 

-.-·- ·, -..... , .. · .· ...... - ·.: . 
_:;_.·: -:-"':•.·--~-.-~.-~! ?/':,:··· · .•... ~=- - - ·: ·_::·::-:·:·. ·._ ·, _- .• ,.:. ~. 

Consisting of 
17 pages 
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ANALYTICAL REPORT 

for 

FAST PROJECT FDl-7021 
. K-Basin Crane Removal 

prepared for . 

Duke Engineering & Services Hanford, Inc. 
P.O. Box 350 

Richland, Washington 99352 

July 15, 1997 

C-5 



HNF-8918, Rev. 0 

...... -~ .. Table of Contents 

Case Narrative .... . ............ . .. . .. . . ... . .... . ... ... . .. .. . .. . ... . 02 

Introduction ...... . ..................... . ... .. . . ...... . . . . . . . . 02 

Analyses Requested ........ . ........ . ..................... .. ... . 02 

Analysis . . . .. . . : ....................... .. . .. .. . . . ..... .. ... . . 02 

Quality Control ..... . ...................... .. ... ... .. . . ........ 03 

References ... . .... . . . .. . .. . . . .. . ... . .... .. . .. .... .... . . . ... . .. 04 

Data Summary Tables . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 05 

Quality Control Summary Table . · ........................................ . 07 

Supplemental Information ._ . _ . . .. _ ........ .- .... . ... . . , ... . .. . ....... ... .. · . . 12 

End of Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

.- . 

........ ) 

C-6 



HNF-8918, Rev. 0 

Project Sampling and Analysis 
Case Narrative 

INTRODUCTION 

On May 13, 1997, Field Assessment Services Team (FAS1) personnel collected paint, oil and grease 
samples from various locations on a crane that was being removed from the K-Basin area_. The analytical 
data generated was in support of designation and disposal activities. The samples collected.were transported 
with chain of custody to the 622R facility for analysis. 

Ai.'iALYSIS REQUESTED 

Fart Sample ID I CurtomerID I 
FDl-7021-01 SE Bridgc--...il. I 
mi-1021-02 Trolley Body I 
FDl-7021-03 Flex Couplinlz 

'9 . ,. 
FDl-7021-04 NE Bri~aail 
'FD1-702l~S Pillow Block 

FDl-7021-06 Pillow Block 

FDl-7021-07 F1.::< Coupling 

FDl-7021~8 Trolky Gearbox 

FDl-7021.{)9 Pillow Block 

FDl-7021-10 Flex Couoli.og 

'FDl-7021-11 0-c.u&:Pinion 

fDl-7021-12 N Bric!g=.il 

FDl-7021-13 ·1Drivetrun ~bo:c I 
FDl-7021-14 !Bri~e Gearbox I 
FDl-7021-A !composite of Samples: 03 &; 0-t I . . 
lrnt-7011-B Cci%il)Osite o( Samples: 03 .t 04 
FDl-7021-C Coaroosite of Sa.m0le3; 03 &. 04 

D:ite S:unpkd 

5/13/97 

5/13/97 

5/13/97 

S/13/97 

S/13/97 

5/13/97 

5/13/97 

5/13/97 

5113191 

S/13/97 

5/13/97 

S/13191 

S/13/97 

S/13/97 
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Analysis Requested . 

ICP Meu.ts (Ag,A!,Ba,Cd,Cr,Pb,Se), 
Tot.tl Alpiu/Beu 

lCP Met2.ls (Ag,As,Ba,Cd,Cr,Pb,Se), 
Tot:tl AlpbJ./Beta 

ICP MeUls (Ag,As,Ba,Cd,Cr,Pb,Se), 
FCBs 

ICP MeWs (Ag,.AJ,Ba,Cd.Cr,Pb,Se), 
T ot:tl Al ph.a/Be ta 

ICP Metals (Ag.As.Ba.Cd,Cr,Pb,Se) 

ICP Meu.ts (AK.As.Ba,Cd,Cr,Pb,Se) 

ICP M:t:.1s (Ag,A.s,Ba,Cd.Cr,Pb,Se), 
PCBs 

ICP Met.al! (Ag,As,Ba,Cd,Cr,Pb,Se), 
Fluhpoint, TX, PCBs, Tow Alpha/Bet!. 

ICP MeUls (Ag,A.s,Ba,Cd,Cr,Pb,Se), 
PC8s 

ICP Meuls (Ag,A3,B&,Cd,Cr,Pb,Se), 
PCBs 

ICP McUls (Ag,AJ,Ba,Cd,Cr,Pb,Se), 
FlJ..Shpoi:it, TX, PCBs. Tot.tl Aloha/Bet!. 

lCP Met!ls (Ag,As,Ba.Cd.Cr,Pb,Se), 
Toul Alpha/Beta 

ICP McU!s (Ag,AJ,Ba,Cd,Cr,Pb,Se), 
Fla.shpoint, TX. PCBs, Tow Alph.a/Beu 

ICP M~Uls (Ag,.AJ,Ba.Cd.Cr,Pb,Se), 
Flash poi.ct, TX, PCB,, Tow Alph!/Bct.a 

ICP Mculs (Ag,A.s,Ba.Cd,Cr,Pb,Se), 
PCBs 

ICP Met!l.s (Ag.A.!,&,Cd,Cr,Pb,~ ) • 
PCBs 

Toul Alpha/Be~ 
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.. . . t_\-"lALYSIS 

Samples FD 1-7021-03 and -07 were composited to provide sufficient material for analysis and were similar 
in matrix and origin. 

Samples FDl-7021-05, -06, -09 & -10 were composited prior to digestion sin~ all the waste grease would 
be combined to allow for efficient and cost effective disposal . 

Tne remaining microwave digest of samples FDl-7021-08, -13, & -14 were composited and analyzed for 
total alpha/beta levels since the waste oil would be combined to allow for efficient anq cost effective 
disposal. 

ICP Meta.l s 

The samples were microwave digested and analyzed for the presence of RCRA metals by Inductively 
Coupled Plasma Atomic Emission Spectroscopy (ICP-AES) using procedure WHC-IP-1128, 3.55. This 
procedure follows S\V-846 Method 6010A.· 

Flashpoint 

Flashpoint was determined using a SET-A-FLASH closed cup flashpoint analyzer following ASTM Method 
.· : ~:]3-90 (reference procedure \VHC-IP-1128 3.39 Rev. 0) . ~& . 
· !. . . Polychlorinated Biphenyls CPCBs) 

PCB levels were determined at the Waste Sampling Characterization Facility (WSCF) by Gas 
Chromatography/Mass Spectrometry using procedure LA-523-457. This procedure follows SW846 Method 
8081. . 

Total Alpha/Beta 

Samples were analyzed for alpha/beta levels at \VSCF by liquid scintillation. 

Total Halides CTXl 

Samples were analyzed. at \VSCF by total combustion in accordance with procedure LA-523-457. 
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. QUALITY CONTROL 

All c:iuality control information was within specified acceptable limits except for a high lead spike recovery 
due to an inadequate spiking level relative to the concentration of lead in the sample and heterogeneity of 
the sample. In addition, the percent recovery for cadmium in the Laboratory Control Sample (LCS) was 
above the acceptable limits. This high recovery was most likely due to conta'mination that occured during 
sample preparation. Therefore, any posi tive results for cadmium may be biased high due to possible 
contamination. 

REFE.REJ.'iCES 

EPA July 1992, Test Methods for Evalua1ing Solid Waste (SW-846) , Third Edition; U .S. Environment2.l 
Protection Agency, \Vashington , D.C. 

WHC-IP-1128, Special Analytical Studies Procedure Manual. 

tfib. 
~y· 
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DAT A SUi\11\1ARY 

. ~-~:~"' . -~ f: ... _:. ·-;.: JI .. !·;. , 

.', , · . . - · .. .-:: __ .. 

. :; ;.~~:. : · .... . : ·- · .. :·· 

.. ... ) 
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Project FDl-7021 !(-Ilasin @~hne Removal Results 

11~e_lD , __ jFOl-7021-01 ______ _ __________ _ 

Southl:11$I 
om<'.r_ll_>___ ___ Oridgcrnil 

1 
----, 

1 
- v------

1 
- - - ---

-~mup~_cl_l -- 5/13/97 
: Sampkd 947 

FDl-7021-02 I FDl-7021-0<1 I i:Dt -7021-01! I FDl-7021-11 I FDl-7021-12 I FDl-7021-IJ I FDl-7021-"1 FDl -7021 -1\ FDl -7021-ll FOl-7021-C 

Trolley I North.East I Trolley I Gcnr &, North Drivctrain Bridge Composite Composilc Composite: 

ncx1v flridl!er:i i I Gearbox Pinion Ori<lgcrail Gc11ruox Gearbox A n C 

I 5/13/~q 5113/~1 
- - - -5/13/')7 5/13/97 5/13/97 5/13/')7 5/IJ/97 5/22/')7 5/22/')7 6125/1}1 

1005 I ·-
1026 !057 1110 1125 1130 1335 

::fi--~-·;_t_i'"1-·,~-\~-t-::t_::::_I_i~Ymm ~Dii~~iiiiJ-j:i_i_ii_i_i __ J ""'"' 1 
u,, 

~~1-~~r) mi:fkg 217 61!. I! 181! .5JU 0.41!U 169 O.'ll!U 0.97 0.5J o.5J NR 
Arsenic) mgll.1: 2.71U USU I.J8U 0.77U 0.70U I.38U 0.69U 0.7KU 0.77U 0.77U NR 
j1;~;;~)----~~c 73.8 '129 117'1 65.6 86.4 210 •1<16 1672 __ I_J_o ____ 199 _____ N_ l~--
Cailmiurn) mg/kg J'J .O 25.1 23.7 26.9 16.0 •12 .9 1'1 .K 19. 1 25 .1

) 20.5 Nit 
;1irn;ii'i;1~1;)-- 1n~g 11900 5050(1 38600 11.4 9.04 6JJ I 0.24 0.1M ,51),6 - 25-:-9-----N-lt--
1.cail) - -- --- - ~~ 68'100 2'111)00 224000 17.'1 '1.'13 10700 H,3 91.7 60 11 - i1J~O-----Ni·t--
Sd~;,i11111) mg/kg 9.70U 4.94U 4 .9'1U 2.7S U 2.50 U •1.!"1U VIK U 2.7K U 2.76 U 2.75 U Nit 

'l~silc NA : Smnrlcs -OJ (0.J2 g) 1111d -07 (0. I 8g) 

1posi1c IIB: Samples -05, -06, -09 &- to (0.1251; Ci1ch) 

~j~~~-= /IC: S_~~llcs -011, - 13, &. -14 (rcm~indcr of micro,";'vc di1,cstions)_ 1 ______ 
1 
___ _ __ 1 ______ 1 ______ 1 _____ -1------1i-----l------

(.)ualilicr: 'Ilic mm)v1c was not dckclec.l nt or below the dctcclion limit. 

:___ - . ···1~ 1----1 I l----1----1----1------1----l----
lh -------------' ri: Ill : FDl-7021-14: ·11,e J~Cf) peak pallcm for this snmple docs not cxnctly mntch nn Aroclor 1260 pallcrn. Jrlhc sampk were qm111tit ri lc<l 11s /\ roe/or 1260 the rc:su/1 woultl 

1 
______ 

1 ------11 be less than 1.5 rpm. Mn~s spc,1r.il <lnltt did no; reveal :my chlolinalctl biphcnyli. : 1-----1-----1---
rE #2: FDl-7021-/\: ·n,c ECD peak patlcm for this s.1mp!e <locs 1101 cx11c1ly match an Aroclor 1254 pallcm. If the s;rmplc we re 111111111i1:1lcd ;,s Arncl'?r 1260 lhc rc~ull would 

--- ,j be less limn 1.5 ppm. Mnss spc~lrul dntn <li<l no~ rcvcnl 1111y chlo~innlctl hiphcnyl~. I , ______ I 
insullicicnl Sample to Analyse 

.. ,.~"•' -1-l. 
1),1<: CZ''f"/.5,f-t '? 6 l'ri111<J un: X/}1')7 
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HNF-8918, Rev. 0 
Quality Control Summary - FDl-7021 

,:' :i libr:it ion Vcrilicatio11 (1CV/CCY) l I 
1Fr'' ···· "lt Units Achnl Value ICY •/.Recovery CCVl ¾R~covery CCVl ¼Reco\·try 

· .vcr) mg/L I 0.1 0.10 I 102.S 0. 11 109.9 0. 11 106.S 
... ,J 1Ancnic:) mg/t I 4.0 3.76 I 9-to 3.94 98 .4 3.82 95.6 
aa (Ba.riu...-n) mg/I. I 4.0 4.08 I 102.0 I 4.13 103.3 I 4.~ 100.9 
Cd(Cad.-niu...-n) mg/LI 0.1 0.10 ( 102.4 0.11 105 .6 0.10 ( 103 .9 
Cr (Chromium) I mg/I.. I 0.4 I 0.41 I 103.6 0.42 I 105.6 I 0.4 I I 102.5 
?b (lead) mg/I.. l.O I 1.02 I 10 1.9 1.05 I 10-U 1.04 I 103.7 

El~;!J~~l;;;;;f~~:~1~i~l\t:tr:~~\~1:i,~::(.s~I,,j,.:.:::=~:;x:~i;~,i~'1,~;~,l¾'l,:t,,i\~i~,\tXt~y:rx;~.r::,i:~;~Z:.ffi+~;,,.:,~ii! .. ::•K·,+'!'~~i1:t~J:j.t::';§;~Jg:i~6'.::s.·r.'. 
'E l~ mccit I Units Actu:il Ya lu~ I Found I ¼ Reco,·cry I I I I 
Ag (Silv.:r) I r.,g/L I 0.20 0 .20 I 9S.9 I 
As (Ars.:nic) 1 mg/L 8.00 I 7.43 I 92.9 I 1 l 
6.1 (Barium) I my'L I 8.00 I 8.03 100.4 
Cd (Cad:n.iu.-n) m&IL 0.20 ! 0.46 232.4 • possib le con~:ition ( 
Cr (Chror:uu:n) mg/L ! 0.80 0.81 1 IO U I 
?b (Lead) mg/L I 2.00 2.02 I 101.0 I 

·}1:~i~i~i~~~;;f,~f;~\J)r~i)f}iir~,«tt1i~tU:&t>g=~ft~+j;t't1,~~~t:1rit~~;n:1im,w&.ut¾£$t'.~,;rli~~~~~rl~11.:!'JMi~¼,J!l' 
Elemccit 1 Uoits [ S:imple ID S3mple Cone. I S:1mple Cone. [ Lent ¼ Reco,·cry Limit 
Ag (S il\'<!T) mg/L I FD!-7021-B o.oi I 0.18 I 0.20 82.4 75-125¼ 
As (Amr.it) mg/L FDt-7021-B 0.52 I 8.12 I 8.00 94.4 75-125¾ 
Ba (Barium) mg/L I FD!-7021-B 3.58 I 13.3 I 8.00 117.0 75-125¾ 
Cd (Cadmium) mg/L FDl-7021 -B j 0.37 I 0.59 0.20 93.6 75-125¾ 
Cr(Ch:omium) mg/L FDl-7021-B 0.47 1.36 I 0.80 I 105.9 75-125% 
Pb (Lead) mg/L FDl-7021-B 34.9 I lS 2.0 NA 75-125% 

-~~i~~i~1~~1i~~wr~~li~i~~}~~~~;1~~Ji~Jf~1~;1~~~iJfi1tJ~~i~r~~l~mlJii?~~U~J~l~r~~~z 
Element Units S:11nple lD Sample Cooc. S:imple Cooc. Lent •;. Reco,·cry Limit 
AdSilvcr) m£/L I FDl-7021-B 0.01 0.17 0.20 78 . .9 75-125¾ 
As (Arsenic) mg.IL fDl-7021-B 0.52 8.25 I 8.00 96.7 75-125¾ 
13a (Bariwn) mg/L FDl-7021-B 3.58 13.3 I 8.00 121.S 75-125¾ 
Cd (Cad.'TUum) mg/L FDl-702 1-B 0.37 0.47 0.20 51.0 75-125½ 
Cr (Chromium) rnvl. I FDl-7021-B 0.47 I l.38 0.80 114.3 75-125¾ 
?b (lead) mg/L I FDl-7021-B I 34.9 IS 2.00 NA 75-125¾ 

Elen:ieot Uoits c~I Bl:ink-1 C11l Bl:ink-2 C1l Blank-3 C3I :Blsck-4 Cal Bfack-5 Prep Bh nk 
Ag (Silver) mg/L I 0.003 0.002 0.00 0.00 0.00 0.06 
As (Arsenic) mg/L I 0.023 --0.026 0.03 0.02 0.02 2.04 
Sa (Barium) mg/L ! 0.000 0.002 0.00 0.01 0.00 0.1 1 

Cd (Cadmium) mg/L l 0.001 0.004 0.00 0.00 0.00 6.19" 
Cr (Chromium) m9/L I 0.000 0.000 O.OS 0.03 j 0.00 0.02 
Pb (tc:ad) mvl. I 0.021 0.002 0.24 0.16 0.00 ..0.48 

Element Units S:implc: ID MS PMS "/• RPD 
Ag(Silm) mg/I. I FDl-7021-B 0.18 0.17 3.99 
,s.< .(An.enie) ml',/L FD!-702l-B 8.12 8.25 1.59 

.- . 3mum) m.ilt I FDl-7021-B • ' 13.3 13.3 0.00 
-· lCadm.ium) mg.IL FDl-7021-B 0.59 0.47 23.0 

Cr (Chrom.ium) mg/I.. FDl-7021-B 1.36 1.38 1.46 

Pb (L~d) mg/L FDl-7011-B IS IS NA I 

~,\ "Not Aool ic3b\c I'--- l .J 

•possible 
con tarnina."'lt 
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-, •· 1·c · f u-,\. .. !>~-c-~·~ .. ,u_~il '"l-.:,°C"'1- v- ,.~\...-....--.\- 1- \-... ,,.1·u--··;·· ...... -- -.:~ ... .. . .. . .,... _ __ - . - ~=----
Spe<.i:il 1\11 

ll~nford T .. 
' i c :ti Servicc.s . . . Ch a i 11 - 0 f -r.~ .. :.s t Ody/ 

cn9l!)J:e2r ·vi c c s s a Dl p 1 e An a 1 y·~_tfa Reg u Cs. t 
nichl.111cl. WA. _, 

SAS/1 ____ _ 

D:i.lc s:.J:J•7-J 
(509) J7J.J798 foAX (509) J7J-J193 J> ;q; C --=-/ __ of ,J 

l'rojccl F,tJ/ - 7-., J.. L Joh No. 
.... / Test in,; r:iramctcrs 7 

Client clJ»f<:. Turnarounr.1 Time 
Telephone No. D SlanJa rd 

l'rojccl Location D Accclcr:itcJ 

D O I h c r c2 (Jc t:/-{_J" 
Sampler Telephone .No. 

I II olu Time 

No. of ; 

FAST ID Dille Time • Containers 0 hs c r v :it ions/Com tnc n ts Customer ID 

:,=-n 1. 7n~/ - ,., I s-=-t 3 C):~1 x,, ~ ruJ,.c.R.,.: J EE ~ L~ f'~ 

fl? I - J:• ~ I • o_h 'D~ I .r lo:t>S' So 
,, ~ 

TF, II '"t~y_f.&1'-.~} - - - - - -r~/ - l_o:} I - o:-J S~/3 Io ; I~- 0 1 llS" A.€: L,o r/. //n,-> 
r--0..k..fl) . ' ' l( r:_,.,,,J&d~J 

r}:} I - -J.,. .? J - /r,,' ,l{ I r1/,.d.:.. {J ·cl, r•owl 
0 iJ. S-1.1 :so h e R,.: I N ( 8;.d cl,'f'. t- - -

E&f-r•rJt -o S"" S-13 I u: .l• 0 J, J., d: c.C- 1-.J ;t-r.) - -
Ft;1- 7-~.2.1 - I J.., rviL (. G V ' I al. f,--13 }o::)o f-, J·F. I () II, ,j GI c.f., 

--:J I 

~~,- 7,,r21 - o;t :i--13 '" ~ '-I~ 0 I ~-..L ~c I, •ff 1-:/ (I( ,. h .,JJ}:-2) - ,- -
fljf -"ft1J.I - oF? .r.,-/3 '((..51- 0 1-\~Srlt\~ llt.!L'I t:e t-- t 8.ix_~a) - - - -
..EE.I - l." i't I - a'l s:.- 13. //~c.l 0 II '')__:Jj e ll, u. a./1 d; 
~ !:'- 13 /1:118 0 l 'J..o>-.l c!6-' J -Ol 1=/n( c~,.,r/4?:-J , 

l-'i, .c J Fflt - i'~J. I - II ,',- J 3 1/:Jt> 0 J. 11ft Ad (r "L-" / l!..iAi. r .,J • r:3-F'~l -7-o~/ - I !J S'-11 /}•_')~ S-o I l .?fi' AG' Bt.dr n. · I A.I.vii ,.., . ..l. . f'l: I 

Spc:c1.aJ Sli1pmcu1/lh11LIJ111g or l'ossab c Sample 1111:t.aros/ I 

Stor1q;c Rcquircmcnls Reuiarks 0 R,1<I Scrcc:ui11g 

0 Ficl,I Analysis 

'"";;;;'u__fl_ &>.tel I••• \ ,SC'() :;::~·~o i., ... , ..... • M.i1tiA 

S:/J.,u. ,5 - 1)-'1-1 ~D .. ~., ....... , u,,.,,1., ....... , \, .,.,.,u., s = So i l DS =Drum Solids 

SE =Sedimen t Dl. = Drum Liquids 1,u , ,,1,,,, 1, lt,,.,t •• , ......... , Llu • ITI•• 

r SO =Solid T =Ti ss ue 

1,11., ... , •• • , ., •.• ,n., ......... , .,, .. , .... SL =Sludge WI =Wi11c 

w = Water L =L i<1uid 

f-i 11:d Sample Disposal Mclhoil '-\. Disposed Hy Date/Tim e 0 ;; QjJ V = Vcgctalion 
. 

A '= A ir X = 0 1 hi:r D isposition 

We s 1i1q; hu11se ll11nCort.l Comp a n y 



~. > • • · 1·1c 1u ··· · ,\.s :; ci.:, 111c·11 c·~>c·r v11. c :. , " ""' · -·· 

S 11coia l Ar.-· •ical Ser v ices 

Jlanfoul TJ .cal Services 

IUcl1/a uu, WA : 
(509) J7'.1-J79R 

99352 

Chai n-of-r ,,; st od y I 
Sam p 1 e An a I y01TI Reg u es t 

SAS/I ___ _ 

D i,le S-~ /3. 'I] 
l'agc_},,_11(_L__ PAX (509) J7J-ll9l 

Project lfJL- 7a..2L Job No. / Testing Param e te rs / 
Cvie. T u r naround Time 

Client Telephone No. D Stanllaru 

Project Location D Acceleratell 

D Other (}_ ilc.c.LJ r. 
Sampler Telephone .No. 

' II u!J Time 

No. or 
FAST II) Date Ti111c • Containers : / 

' Olr s c r val i u11 .s /Cr,111me111s Customer ID 

F-"iJ.l - i=."r2l- l,I -~-/j lf :1. ~ 0 '1/J.~ • .,..,L 1 > 01- ; ~ 'If:..: ff. (I e .. ~ {}_, ':l 

FD!- l.11.~l - .I'/. t)-~ JJ. 1~3.r 0 ,, 
lll.\LJ~~ r:c ... ~&x ----- - ------. 

----r--. ------- ,_ - ------r--_ --- i---,..., ---- --I -- 1--.. i.---...... -- --""' -
~ --- -----i,..- ---

-1. ~" ---I "1 .or J-- ~ -
-~ ------:---- -

-------------------- -----------Special Sh I p111cn 1/ llant.l I 111 g or Possible Sample Jlazaros/ 
D St or~gc llcquiremcnls Remarks 

Rat.I Scr een ing 

D Field An;ily si s 

';;i_ZfA _O 
..... , .... \@ . ...... , ., . ... ... , ..... • M.ilriA 

5--11-r;r \.l..1-~ .5,~-'17 \~c0 
..... ,.1., ••• , &hulTI•• ............ , u,.,.,,, •• s =Soil DS :::Drum Suli t.ls 

SE =Sediment DL=Dru111 Li qu id s , .... ,.1.-.., • , • u ... ,. •• , .......... , P .. 1/TI•• 

SO =Solid T :.TiHII C 

lt lh~ • I•'-•• IJ lt• t1ITl •1 .......... , &t•1tlll•• SL =Sludi; c WI = Wi11 e 
w = Wntcr L =Liqu id 

Pin.1 1 S11mple Disposal Me t ho t! Disposed Dy Da1c / Ti111e 0 = O i l V = Vecct.1l i u 11 

D isposition A = A i r X :- Olh cr 

Weuingh o use 11anfortl Comp:iny 



l , 
I 

: : 

HNF-8918, Rev. 0 

SUPPLEI\IBNTAL lNFORMATION 

. . . .. ~ 

.. 

C-17 



-..... __ ":uSCF: ,r .. ; .. y V ·-~ ~,:: .. •~, •.. ,~ 
ANALYTICAL LABORATORY REPORT 

Attention: 
Project Number 

Clicnl ID 

JO:t I G4 fO 1•7021·02 

:x>21G~ f01•7<\21;02 · 

>02111~ FOl-7021·02 

'021G4 FOt-7021 :02 ' : 

J2IGS f01•7021·04 

.• .:~ : 

Joy Smich 
FAST :FAST 1997 

. :_/ : . ~- :: . .- ::: 

Test l'crformcd --M~1(rix Method RQ ncsull 

I\Jt,ha by liquid scio1i11ation SOLID LA•!iO0•421 l , U 

... ,p, .. -_.,~,,-; b:v,~~<\\i(;\t\'<:' ·<}><-s.~l'c.\ft}J{.~is~2~~f!Y)//i:i . :- .. .;, 120 

1. 71: ~ 0l 0.10 by Uquld aclntlbllon SOLID lA•liOB-421 

-~~:· a.;. e;;·Of: .. ~v:L'c~~J~~1)'.:£/~~"i==~~'/}\·/?~·ti-::s~f~!!.U~f):.½;~p,\~-~~J::i/.=~:/: ~: .. /: . .- : .. :-:. ::· ~ · .~0 

Alpha by liquid sclntill•lion SOUO lA-608·421 U 4 .0E-01 

X>2165 • FD,. 1021 ~04 :·· -::-: r: .'/ \\S\ -::'f :< ?\-:)J ~ii~·;;;-!?tf{~~%kifJJt1~1;r::r:t-i'fff:rf:{tJ,6.H~:tttJi~•.~ ~~~1i 31Iti!t \t=:.\:r>=.,., ;· 000 - · 
>02IGS 

>OZIGS 

FOl-7021•04 • be1• byQquld &clnlidatlon SOLID LA-508•421 I.JE+OI 

FO ,. 702, .o.. . •.· .. ·: ·/.: . ·· :: ~·::==--...-;: ~,-·:_;-~;·~r~v~~(f}~.t\{~,;.fti\~:t~:Jttf\f!f.}:~~~~~jf.]titYJ~1~-P.~:~1~~~r;f~(~\'.}{/? /\ ~-.r.~~ .. -5~ ·: . 
>02IGG f01·7021·12 

>021GQ FDl-7021·12 . 

>021 (i6 

>021 G(; 
('") 

I -00 

fOt-7021·12 

'1DL::;::;Muumum Delccl1on Lumt 

l\lpha by llquld scl111Ul•llon SOLID LA•50D-42I U 5.7 

. Alph~. e1io,_,iii}:c{{\::-:(\:;i/t;<f: iY}'.'-~o.--~•.o,:s;~}ff ~;~,~f ~t 1_((';_)\'j\, . . :. : ,: _.120 
Del• by ;q11ld sclnliff.allon SOLID . LA-508•421 U 1.0E+OI 

Uuils 

1•Ci/!J 

,c. 

pCi/g 

')(. 

11Cil!J 

" pCi/9 

')(. 

pCl/o 

% 

pCl/o 

=:-:· '1. . 

'. Q::;::; ResuH Qualifier b • The lnlllylo was detected In tho usod11od m•1hod bl:mlc. 0 • Compound canconlr•tlon 1es11l1ad h am • t1Uu1 lon, 

E • Compound conc1n1r11lon •1ecaed1d celibr•tlon rongo. 

N • ldonllllco1lon Is based on • mass spectrlll li\,rary searc h. 

• lndic11a1 1t1ul1s 1ho11 havo NOT boen v alldalod. 

i'004.revl 
itltl Asuumtnt Suvicts Ttam 

J • Eslhnalad v1lu1. 7. • Soa Ca1mnon1s . 

U . Tho analyl• was 1\01 da1ec1od al or below dc1ac1ion li111i1 , 

Group//: 97000885 

MDL S:1111plc<.I llm:i\'C<.I 

U.110 UG/101!17 06110191 

o.oo 0Bfl0/!l7 00/1019} 

I .GO 001101!17 OG/10197 

0.00 06/10/!17 OG/10197 

1.20 OG/10/!17 OG/10/!17 

0.00 · 00/10197 011110/91 

2.20 06/IOr.17 06/10/97 

o.oo 0G/10/!17 OG/10/91 

7 ,GO 0Gl10f!l1 OG/10/!17 

0.00 00/10/!17 00/10/97 

M .00 00110/97 OG/10/97 

~ ·o.oo OG/10/!17 OG/10/91 
I 

00 
'-0 -~00 

:;;.:, 
G 
~ 
0 

2 
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ANALYTICAL LABORATORY REPORT 

Allenlion: 
Project Numl>cr 

,pie II Client ID 

UOOl:IUJ FU 1· (021-0U 

000190:J fOl-1021•08 

0001!104 FDl-7021-A 

Joy Smith 
FAST :FAST 1997 

Test Performed M;llrix Mclhod RQ 

UlllEII El•A UOU I U rco·s in oits 

: Tot1i 111tid1, 

l'CIJ's In oils 
.-,:_::.>; ;: / ,::~_'.;: ~'{-\\)\;:,.o~-~~~)1i½/f~-t~}9~~{::it .. :,< · 

OTHE0 EPA DOD I Z < 

Hcsull Units 

0 m•Jll<O 

500 U!J/!J 

15 m!Jlk!I 

·01 !l0$ f01-702i 00J '. rco;, io ~iis}:;\):i:';:t::·,_ ,·; /::_::.r-::?(t:'.?\?irf1!~tit~fI~~~-O?~.(:i:f'/ ?i<f :--:·:-: :~-~ .. 1 !i · · lll<Jlk!J 

Al OOG 

0001907 

000l!l07 

0001!/00 

0001909 

n 
I .... 
\0 

FDl-7021•0 

FOl-7021-M. 

f01•7021-14 . 
FD\.7021-11 

fOl-7021 • 13 

MDL=M1111111um Dclcctaon Lmut 

rco·s In Dils Olltl:O EPA 800 l Z < 2 m<J/kg 

rco•slnoll, ;, . , . . , , :,:' } .'OTHEri / ;/;)iP,(8081_..· , .z · ·. < · 1.5 mg/kg 

Total ltalides OTIIEn EPA !l07G < 500 uy/9 

.' _.PCOs _l~r-;~j,o;•,,iJ '._s~~rs.::;';_1:.:·,_'.:°_ , :;'f::;'...o:r1~~~-;~;·)5e~1~~~-~i/ _:'_ lJ ·,.> .. 0 lll!J/k!J 

PCOs 101 swipes and ,maars OTI IEll EPA 000 l U · o lll!Jlk!J 

• •• I 

RQ =Result.Qualifier D • The • n• lrt• WU deloclod In 1he 1uocla1od mothod blank. 0 • Compound conconlration ro, ultod lrom a d~u1ion. 

E - Compound COt1C<1n/fa11o<i 011c<1odod callbr.i JJon ran9e. J • l:stlrnatod valuo. 2 • Sao Commonls. 

l\'IUL 

1.00 

50 .00 

1.00 

:. 1.00 

1.00 

1.00 

50.00 

1.00 

1.00 

N • ldootilicatlon ls basad on a mus spectral library narch. 

• • lndiulu result, thal h•ve NOT baen Yllldated. 

U • Tho analylo wu not daloclod at 01 b elow dutuclion limit . 

\V004.rtvl 
Fidel ,tssessmellf Ser..-ices Team 

··..__ 

Croup//: 97000828 

Sampled Rccdvcll 

O'.:,/;tb/'J/ 0!;/20/'J/ 

0(;/28/97 05/28/97 

0'.:,(20/97 0St28/97 

05/20/97 05/28/97 

05126(97 05/20/!17 

05118197 OS/18197 

0'.jf281!l7 05128/!17 

05/20/97 05/28/97 

05/2Dl'J7 0~120/91 

f@ 
'"Ij 
I 

00 

'° ..... 
00 

~ 
0 
:< 
0 

2 
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Altcntion: 
Project Number 

pie I 

00\!JO:J 

CliwtW 

flll•102l•OII 
( 

Joy Smith 
FAST 

:,• . 
. :. :;,•._;·. 

ANALYTICAL COMMENrf llEPORT 
••• I 

Crou1> //: 

Lab Arca Comment 

VALTl:ST To11I Halitlo TX: Sampln wc1• n~utl p1ior 10 analysis. Each 

~: :: :.::~·_·/f=-=.:;:){://::=:=~::::·-::r:.:}/!F/'~-/::.(:}\:\\t;:::-jf(;~;.~f)~~;:1}1({f:~/~~-:-/:": :_~:· .. : ;:~-:_·;': ·. ~~~,,,. w., analyzed fou, tlmo, . . W970001903: Avo,age • 

97000828 

172.!I uolo: nso • 37 .J% . W!l70001 !107: l\n11g• • 11 J. 7 uolo: 

001:>04 FDl-7021-A • 

I00100!:. fD1•7021·0l 

(") 
I 

N 
0 

>001900 f[}t-7021·0 

)001!107 FDl-7021-1• 

:· · •. ~ · ·:,,; ·::.: :·. · · ·?J, ·--: .}::::-:--: -.":~:::);;:/~:;~~;:\ijfj{~:t;}\\-4\~:-.:::~;· .. ::.-:_: .. ;:~:· .· _RSP ~:: s 1 ;04).. _Atihouuh • l•r!J• vari1\iu11 w•s soGn, ••suits 

a1e w~II below lho 109ulu101y ~rnh ol 1000 U!J/!J , 

.t : .'··~··:~·: .. /:::.·:.~···· . :·:1:.: T~S.TDA tA_\\t?{'.¾-~-t~~~o~~)~~:-~~~/}{:5_}1{~1?il!~{iAfti~i~~~~~~:r;r:;(K{{??J? <·< l-~:;/n~•. ~~~ P~ilk Pauci,n _,o, ,hiC larnpl• dooi nol ,xeclly malch 
en A1oclo1 12S4 p11101n. II 1h• um11la wo1a qu1n1i1111d as 

·. Aroclor 1254 the 1esi.ol1 would Ila less 1han 15 pprn. 

TESTDATA rco· s In oils The ECO po1k p111urn for 1his sample &Joos no1 axacUy ,na1ch 

: :·-·~ ·::?. ;~•; __ _ · :_::: :::•?· ·t·=·:{--:.-::~//{.i ·:'.~~\--:);J{:l\.kf)//~{/:)\~-:::: :(.~::~:;:;}f}~sJttt~/\lf~~/f.f.=;~~::·ti~?•·;::ti\?f~l=~ •~-.~~~o.,·12~4 P.1tte,n. 1, 1h, sarnptu were qu1nli1a1acJ ., 
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Braden, Janis K 

From: 
Sent: 
To: 
Subject: 

Watson, David J (Dave) 
Friday, November 02, 20011 1:47 AM 
Braden, Janis K 
FW: Request to Reproduce a WSCF Analytical Report 

-Original Message-
From: Fitzgerald, Scot L 
Sent: Friday, November 02, 2001 11 :03 AM 
To: Watson, David J (Dave) 
Cc: Powell, Katherine L; Dale, Troy F; Trechter, John E Jr. 
Subject: FW: Request to Reproduce a WSCF Analytical Report 

Dave, 

I approve the reproduction of this report for the purposes stated below. If you need a form of approval other than this e­
mail please let me know. 

Scot Fitzgerald 
Analytical Manager 
WSCF Laboratory 373-7495 

--·•-Original Message----
From~ Powell, Katherine L 
Sent: Friday, November 02, 2001 7:46 AM 
To: Atzgerald, Sa:>t L 
Cc: Trechter, John E Jr.; Dale, Troy F 
Subject: FW: Request to Reproduce a WSCF Analytlcal Report 

- -Original Message-•··· 
From: Watsco, David J (Dave) 
Sent: Friday, November 02, 2001 7:38 AM 
To: Powell, Katherine L 
Cc: Braden, Janis K 
Subject: Request to Reproduce a WSCF Analytical Report 

We are using WSCF "Analytical Report for FAST Project FD1-7021 K-Basin Crane Removal" in Revision O ot the Sampling 
and Analysis Plan for Structures External to the 100K Storage Basins", HNF-8918. This report is included in its entirety as 
an appendix and is referred to in the text of the SAP as providing historical information on past characterizations. 

Within that analytical report there is a sheet titled, 'WSCF ANALYTICAL COMMENT REPORT" for Group 97000828 that 
has on the bottom of the page the following statement: "This report may not be reproduced, except in its entirety without 
the written approval of the WSCF Laboratory." 

As the report is being included in its entirety in the above HNF docuement, copy of which was provided to you in a October 
19 meeting, our document clearence staff need to have your approval to reproduce it for release. Can you please provide. 

Thanks 

Dave Watson 
373-3250 
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APPENDIXD 
RADIOLOGICAL SURVEY K000511, "INVESTIGATIVE SURVEY OF OLD RAD 

PAD" 
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Originally it was reported by K Basin staff that all of the hot spots currently identified by survey 
on the Filter Wash Pad would not be part of this removal action. Subsequent meetings 
determined that some of the spots would be left behind but others would be removed. The 
survey data were evaluated to assess whether disposal of higher contaminated areas would allow 
the use of the current curie-to-weight ratios. The evaluation assessed whether current ratios 
would underestimate to the Cs-13 7 content. 

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

The figure attached to the survey provides 3 'x3 ' square grids that are uniquely numbered. The 
numbers in this paragraph are grid numbers. The area of the Filter Wash Pad that is being 
removed is divided from the area being left by a north south line between squares 315 and 316 
on the north and squares 15 and 16 on the south on the map in the attached survey report 
KOOOS 11 . Squares 66,67,68,69,91 are in the area to be removed and they are all> 1,000,000 
dpm/100cm2. Three other squares (40,65,90) are immediately adjacent to the line and are all 
listed as> 1,000,000 dpm per 100 cm2 but are not scheduled for removal . 

It was assumed that all five of the highest contaminated squares of concrete from the area to be 
removed were placed in a 4x4x8 ft wood box. The 4x4x8 ft wooden box has a dose to Cs-13 7 
curie conversion factor published in WHC documents (WHC 1996a, 1996b). If the five squares 
of concrete are placed in the box, the maximum dose rate on the outside of the box (ignoring 
shielding by the box or self shielding by the concrete) is assumed to be a simple addition of the 
field dose rate survey (~30 cm from slab) with the dose rate meter window closed. 

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

After placing the contaminated concrete in a waste box, the average dose rate on the waste box 
could be measured. A rough estimate of how the dose rates from the contaminated concrete 
would be reduced by the shielding of the other concrete and the wood box was made. It was 
estimated that the dose rate outside of a wood box full of rubble would be that less than 10% of 
the dose rate measured when the survey reading is taken 30 cm away from the in-situ concrete 
without shielding. Applying a 10% factor for shielding and geometry, one could estimate an 
average measured dose rate outside of the hypothetical box of waste (averaged over all sides of 
the box) of 0.44 mR/hr (4.4E-4 R/hr). The dose rate conversion for the wood box is 13.8 Ci 
Cs-137 per Mrr. Thus, if the five contaminated concrete squares were placed in a 4x4x8 
wooden box, and an average reading of 0.44 mR/hr was obtained, it is estimated that the five 
contaminated squares contain about 6.lE-3 Ci ofCs-137. 

D-2 
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Using the current K East weight to curie methodology, the concentration of Cs-13 7 in the waste 
that is assumed for all of K East above water waste is 1.12E-5 Ci/kg. According to the current 
K Basin SAP in use (HNF 2001), an ERDF roll-off box can be loaded with 7,980 kg. Applying 
the current factor to this maximum load, a Cs-137 amount of approximately 9E-2 Ci of Cs-13 7 
would be within the profile. If one estimates the number of curies in the five contaminated 
sections (6. lE-3 Ci) and divides by the maximum amount that can be placed in the ERDF box, 
the Cs-13 7 content of the waste container is nearly a factor of 15 below the maximum allowed in 
the current profile. Even if the boxes were sent to ERDF only half full , the waste would not 
exceed the profile. 

The calculations and, assumptions presented above are conservative in that it is not expected that 
all of the highest contaminated portions of the pad will end up in one ERDF roll-off box. The 

· highly contaminated section of the pad is less than 4% of the total of the surface area of the pad. 
It is also known that the dose to Cs-13 7 curie conversion factors (WHC 1999a, WHC 1999b) are 
conservative, so it is likely that the 10% factor that was used to .convert the dose measured in the 
survey to a dose that-would be measured if the waste were put in a 4x4x8 wood box, would 
actually be less. That would translate into a lower number of Curies of Cs-13 7 being placed in 
the ERDF roll-off box and provide an even larger safety margin. 

D-3 
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