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EXECUTIVE SUMMARY 
Closure of the Solar Evaporation Ponds (SEP), Individual Hazardous Substance Site (IHSS) 101, at 
Rocky Flats Environmental Technology Site (RFETS), is proposed under alternative Resource 
Conservation and Recovery Act (RCRA) interim status closure requirements found in 6 Code of 
Colorado Regulations (CCR) 1007-3, Section 265.1 10(d). Alternative closure requirements are proposed 
because a release from the SEP has occurred, resulting in radiological and hazardous constituent 
contamination. Releases from other units in the area of the SEP have also contributed to the SEP area of  
contamination. This alternative approach allows contamination from these units within this area to be 
evaluated as one Area of Concern (AOC), and allows RCRA closure using a risk-based analysis and 
compliance with the closure performance standards in 6 CCR 1007-3, Section 265.1 I 1 (a) and (b). A risk 
assessment was performed based on identified contaminants of concern (COCs) within the AOC, and 
these findings are included in this Proposed Action Memorandum (PAM). (The AOC is equivalent to 
IHSS 101 with a few modifications.) 

The risk assessment included an evaluation of existing soil and pond liner material analytical data stored 
in electronic format in the RFETS environmental Soil Water Database (SWD). The data were collected 
during previous Phase I field investigations and sitewide sampling programs. The data were then 
screened and COCs were selected and evaluated to determine the risk posed to proposed future human 
wildlife refuge workers (WRWs) (DOE et al. 2002). Based on the results of the risk assessment, the 
cumulative Hazard Index (HI)’ for non-carcinogenic health effects is well below 1 at 0.04. The total 
cancer risk’ to a WRW due to RCRA constituents (for purposes of RCRA closure) is less than 1 excess 
cancer case per 1 million exposed individuals (1E-06) at 6E-07. The total cancer risk to a WRW due to 
radionuclides (for IHSS 101) is 5E-06, with the major contributors to risk being americium-241 and 
plutonium-239/240. Therefore, based on achieving protective media cleanup standards for human health 
at 1E-053 risk to a WRW, no action is necessary for either RCRA or radionuclide COCs due to 
carcinogenic effects. Corrective action of existing groundwater contamination, including treatment, is 
addressed in a separate Interim Measurehterim Remedial Action (IM/IRA) decision document. 

Other units within the AOC were removed as a separate action under the Environmental Restoration (ER) 
Rocky Flats Cleanup Agreement (RFCA) Standard Operating Protocol (RSOP) for Routine Soil 
Remediation (ER RSOP) (DOE 2002a). (Refer to ER RSOP Fiscal Year [FYI02 Notification #02-08; 
DOE 2002b.) Specifically, concrete slabs, above-grade lines, segments of belowgrade lines, valve vaults, 
collection sumps, manholes, electrical control conduit and other utilities, associated support racks, 
concrete ramps and barriers were removed. To determine whether contamination was present at specific 
locations where soil or component removal was anticipated, an Industrial Area (IA) Sampling and 

! -  The poicntiai for non-carcinogenic eiiects is e~ aiuared by comparing an exposure ievei over a specified rime period 
(for example, lifetime) with a reference dose (RfD) derived for a similar exposure period. An RfD represents a level 
that an individual may be exposed to that is not expected to cause any deleterious effect. The ratio of exposure to 
toxicity is called a hazard quotient (HQ). An HQ<1 indicates that a receptor’s dose of a single contaminant is less 
than the RfD, and that toxic non-carcinogenic effects from the chemical are unlikely. The Hazard Index (HI) is the 
sum of the HQs for all chemical(s) of concern that affect the same target organ (for example, liver) or that act 
through the same mechanism of action within a medium or across all media to which a given individual may 
reasonably be exposed. An HI< 1 indicates that toxic non-carcinogenic effects from all contaminants are uniikely. 
An HI>l indicates that site-related exposures may present a risk to human health. 

of exposure to cancer-causing chemicals. For each chemical of concern, this value is calculated using the daily 
intake of the chemical from a site (averaged over a lifetime) and the cancer slope factor for the chemical. The 
resulting value is an estimate of the number of cancer cases expected in excess of those caused by the daily intake of 
background or non-site related chemical contamination. ’ A risk level of IxlO-’ indicates an excess cancer case in 10 out of 1 million individuals exposed to cancer-causing 
chemicals at the Site, or a 0.001% individual risk of developing cancer from exposure. 

The risk of cancer is described in terms of the probability that an individual will develop cancer by age 70 because 2 
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Analysis Plan (SAP) (IASAP) Addendum was submitted (IASAP Addendum #IA- 02-07) (DOE 2002d). 
Soil with contaminant concentrations greater than KFCA Tier I Action Levels (ALs) and associated debris 
were removed in accordance with RFCA and the ER RSOP. In addition, lysimeters and unnecessary 
monitoring wells were abandoned, and replacement wells installed as a separate action under the Well 
Abandonment and Replacement Program (WARP) (Kaiser-Hill 2002a). 

Based on applying the alternative closure requirements, the results of the risk assessment indicate RCRA 
constituents pose less than 1 E-05 residual risk for a proposed WRW, and with the completion of the 
actions performed under the ER RSOP and IASAP, the SEP meets the closure performance standards of 
6 CCR 1007-3, Section 265.1 I I (a) and (b). After consultation with the regulatory agencies, it was 
determined that there is one elevated concentration of lead (1 2 1 milligrams per kilogram [mglkg]) above 
the ecological AL (97.7 mglkg). It was determined this lead occurrence will not impact target species. In 
addition, the radiological contaminants remaining within the SEP AOC soil are all below current RFCA 
Tier I ALs, a 1E-05 risk to a proposed WRW, and proposed soil ALs. Remaining soil contaminant 
concentrations are also below proposed ecological ALs. Therefore, No Further Action (NFA) is required 
for the SEP and IHSS 101. As a best management practice (BMP), the pond berms will be pushed into 
the ponds, clean fill soil will be brought in; and the area will be regraded and revegetated. 

0 
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0 1.0 INTRODUCTION 

This Proposed Action Memorandum (PAM) decision document serves to close the Solar 
Evaporation Ponds (SEP), Individual Hazardous Substance Site (IHSS) 10 1.  IHSS accelerated 
actions and Resource Conservation and Recovery Act (RCRA) unit closures are approved by the 
U.S. Department of Energy (DOE), Colorado Department of Public Health and Environment 
(CDPHE) and the U.S. Environmental Protection Agency (EPA) under the Rocky Flats Cleanup 
Agreement (RFCA) (DOE, et al. 1996). RFCA is both a cleanup agreement under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and a 
compliance order on consent under RCRA and the Colorado Hazardous Waste Act (CHWA). 
Therefore, actions associated with IHSS 101 will be completed under RFCA and closure of the 
SEP will be completed under RCRA. 

This PAM also serves as the RCRNCHWA closure plan for the SEP, which is a RCRA interim 
status unit. However, since the signing of RFCA in July 1996, EPA amended the RCRA 
regulations in October 1998 (October 22, 1998, Federul Register, 63FR567 lo), which were 
adopted by CDPHE in 1999 governing the closure of regulated units (6 Colorado Code of 
Regulations [CCR] 1007-3, Section 265.1 10[d]). These new regulations allow regulated units 
with releases into the environment, such as the.SEP, to close under a risk-based approach if other 
Solid Waste Management Units (SWMUs) have or are likely to have contributed to the release. 
CDPHE is allowing this flexibility to be used in establishing closure requirements for the SEP, 
because other units exist in this area, including a portion of MSS 121 (the Original Process 
Waste Lines [OPWL]), RCRA Units 21 and 48 (RCRA-stable concrete pads), a portion of the 
RCRA Permitted New Process Waste Lines [NPWL]; RCRA Unit 374.3), and Potential Area of 
Concern (PAC) 900-13 10 (Interceptor Trench System [ITS] water spill). This alternative 
approach allows the SEP to be closed under RCRA through the corrective action program, in 
conjunction with the removal and closure of these other units. This flexibility allows 
contamination from all of these units to be evaluated as one Area of Concern (AOC) and the 
removal of contaminated soil to be considered as an alternative to closure by capping the SEP. 

Currently, closure-in-place of the SEP is addressed in RFCA Attachment 10, RCRNCHWA 
Closure for Interim Status Units, Section I. Closure in place assumes that residual hazardous 
waste and ha7ardous waste constituents and linen have not been removed from the interim statvs 
unit. Attachment 10 requires closure-in-place using a cap or cover that meets specified design 
criteria. This PAM proposes to close the SEP in accordance with revised RCRA regulations in 
6 CCR 1007, Section 265.1 10(d) that were promulgated subsequent to the current Attachment 10 
(July 1996), which provides for alternative requirements that are protective of human health and 
the environment. DOE has proposed a modification to Attachment 10 to recognize this 
regulatory change for other interim status units covered by RFCA as part of a larger package of 
proposed modifications to several RFCA Attachments (DOE et. a1 2002). However, because the 
proposed modifications to the other RFCA Attachments are still under development, this PAM 
specifically recognizes the alternative closure method and describes the criteria to be met for SEP 
closure. 

An AOC is defined to include all of these units (as defined above), spills within the SEP area, 
and the known extent of contamination associated with these units, which becomes the basis for 
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performing a risk assessment (Appendix A, Figure 1). The AOC is equivalent to IHSS 101 with 
. 0 a few modifications, which are explained further in Sections 2.1.3 and 5.0. Contamination, for 

purposes of determining risk, takes into account both radiological and nonradiological 
contaminants. However, for purposes of demonstrating compliance with RCRA closure, only 
those nonradiological contaminants, which are considered RCRA hazardous constituents, have 
been considered. All the RCRA units located in this AOC will be closed either by removal or 
based on risk. 

Existing environmental data4 used in the risk assessment included process knowledge and data 
collected during previous studies (for example the Phase I RCRA Facility Investigation 
[RFIIRemedial Investigation [RI]). A summary of the risk assessment results is presented in 
Section 5.0, and the risk assessment process is discussed in Appendix A, including data used 
(Appendix A of the Risk Assessment). 

Other units that may have contributed to the release in this AOC are discussed in Section 2.0 of 
this PAM. However, specific actions associated with these other units have already been 
addressed under Environmental Restoration (ER) RFCA Standard Operating Protocol (RSOP) 
Notification #02-08 and Industrial Area (IA) Sampling and Analysis Plan (IASAP) Addendum 
#IA-02-07. Completion of the closure/remediation of these units will be documented in a 
separate closeout report. In addition, existing groundwater contamination is briefly discussed in 
this document for purposes of defining the nature and extent of contamination and to determine 
whether additional soil removal could reduce the long-term stewardship obligations of the Solar 
Ponds Plume (SPP) treatment system. However, corrective action of existing groundwater 
contamination, including treatment, is addressed in a separate Interim Measurehterim Remedial 
Action (IM/IRA) decision document. (Refer to the Final Solar Ponds Plume Decision Document, 
[DOE 1999a1, and its Minor Modification [DOE 2002dl.) 

ER RSOP Notification #02-08 was submitted to the regulatory agencies in July 2002 for the SEP 
AOC and approved by CDPHE on July 30,2002. The purpose of the Notification was to invoke 
the ER RSOP for the various other units, IHSSs, and PACs that exist within the SEP AOC. The 
Notification indicated that completing closure by removal for RCRA Units 2 1 and 48 was 
conducted in accordance with the existing RCRA Closure Description Document (CDD) for 
Building 788 (RMRS 1999a). Partial closure of NPWL (RCRA Unit 374.3) was conducted in 
accordance Kith  SectioiL 6.5.3 of the E X  € S O T  a d  t i l t  E?. XSOP ;<at~Lcm~ri ;;G2-GG, n t i &  L, 
in lieu of a RCRA CDD. Potential contaminants of concern (PCOCs) for these units were 
identified based on the same data used in the risk assessment, as well as additional data from 
Historical Release Reports (HRRs) for Rocky Flats Plant from 1992 to 2001 and the Final 
Closeout Report for Building 788 (RMRS 1999a). 

Soil with contaminant concentrations greater than RFCA Tier I action levels (ALs) and 
associated debris were removed in accordance with RFCA and the ER RSOP. Soil with 
contaminant concentrations less than RFCA Tier I ALs was evaluated for additional removal 
through the consultative process based on risk and using Stewardship and As Low As 

Data collected in 2002 as a result of the activities identified under ER RSOP Notification #02-08 and IASAP 
Addendum # IA- 02-07 were not included in the data set used in the risk assessment. 
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Reasonably Achievable (ALARA) considerations. Actions undertaken will be documented in a 
closeout report, which includes an estimate of material removed and related risk reduction. 0 
IASAP Addendum HA-02-07 was submitted to the regulatory agencies in July 2002 and 
approved by CDPHE on August 1,2002. The purpose of sampling in the SEP AOC was to 
determine whether contamination was present at specific locations where soil or component 
removal occurred and in areas that may be affected by regrading. 

1.1 Purpose and Objective 

The purpose of this PAM is to serve as the RCRA Closure Plan for the SEP (which supercedes 
any existing closure plans for the SEP) and propose that No Further Action (NFA) is necessary 
ant MSS 10 1. This proposal for NFA is based on the nature and extent of contamination; 
previous actions taken including removal of the waste (source of contamination) from the ponds; 
actions conducted under the ER RSOP; characterizationkonfirmation sampling conducted under 
the IASAP; and the results of the risk assessment for the SEP AOC. The objectives of this 
proposed action are: 

Define the alternative closure requirements and strategy for closing the SEP; 

0 Evaluate the risks associated with existing contamination within the defined AOC; 

Demonstrate compliance with the RCRA closure performance standards of 6 CCR 1007-3, 
Section 265.1 1 1 (a) and (b). (This demonstration includes leaving the asphalt liner material in 
place.); and 

Propose that no accelerated action is necessary under this PAM and that residual 
contamination does not pose an unacceptable risk to the anticipated future user, the wildlife 
refuge worker (WRW). (Closure of the SEP is based on achieving a risk of 1E-05 and a 
toxicity Hazard Index (HI) of less thanl.O [Refer to Section 5.01.) 

This PAM discusses the current nature and extent of contamination within this AOC based on 
existing data, and presents the results of a risk assessment. Results of the risk assessment were 
used to determine if any actions or if additional sampling was warranted to protect public health 
and the environment. Actions undertaken under the EK KSOP will be documented in a closeout 
report. 

1.2 RCRA Closure Requirements 

The SEP, as a RCRA interim status unit, must comply with the closure requirements of 6 CCR 
1007-3 Section 265, Subpart G-Closure and Post-Closure. In general, Subpart G requires the 
submittal of a closure plan for closure of interim status units. This PAM acts as the closure plan 
for the SEP. Demonstration of compliance with 6 CCR 1007-3, Section 265, Subpart H- 
Financial Requirements for Closure, is not required for government-owned facilities (6 CCR 
1007-3, Section 265.140[c]). 
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In addition to the submittal of a closure plan, Subpart G requires a facility to be closed in a 
specific manner. Closure of the SEP will follow the alternative closure requirements as specified 
in 6 CCR 1007-3, Section 265.1 10(d). 

0 
This PAM proposes to close the SEP using alternative requirements for closure under 6 CCR 
1007-3, Section 265.110(d), which allows all or part of the Subpart G-Closure and Post-Closure 
requirements for regulated units to be replaced. The alternative closure requirements must 
protect human health and the environment by meeting the closure performance standards of 
265.1 1 l(a) and (b). However, three criteria must be met in order to apply these alternative 
requirements: 

1. The regulated unit5 must be situated among SWMUs;' 

2. A release has occurred: and 

3. Both the regulated unit and one or more SWMUs are likely to have contributed to the release. 

Therefore, to demonstrate that the SEP qualifies for closure in accordance with these alternative 
requirements, the following information is provided: 

The SEP are considered a regulated unit in that the ponds are surface impoundments that 
received hazardous waste until 1986 (after July 26, 1982). 

Situated among the SEP is a portion of MSS 121 (OPWL), RCRA Units 21 and 48 (concrete 
pads brought to RCRA stable), a portion of RCRA Unit 374.3 NPWL, and PAC 900-1310 
(ITS water spill). 

OPWL, NPWL, and RCRA Units 21 and 48 qualify as SWMUs. 

A release has occurred in this area. 

The SEP, a portion of OPWL, PAC 900-13 10, and RCRA Units 21 and 48 are likely to have 
contributed to the release in this area. 

0 It is not iiecessary to apply the ciobure requirements of CCR 1007-3, Section 265 Subpan 
G, because a risk assessment is presented in this PAM to ensure protection of human health 
and the environment. For purposes of managing risk, additional actions in this area have 
occurred under the ER RSOP and IASAP to ensure protection of human health and the 
environment. 

A regulated unit is defined as a surface impoundment, waste pile, land treatment unit, or landfill that receives 

SWMUs are defined as any unit at a facility from which hazardous constituents might migrate, irrespective of 

5 

hazardous waste after July 26, 1982 (6 CCR 1007-3, $264.90[a][2]). 

whether the units were intended for the management of solid and/or hazardous waste. (July 24, 1987, EPA 
Memorandum Office of Solid Waste and Emergency Response [OSWER] 9502.1987 (07), RCRMSuperfund 
Hotline Faxback#12984; as explained in the July 15, 1985, Hazardous and Solid Waste Amendments [HSWA] 
Codification Rule.) 

6 

0 
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RCRA Unit 48 has interim status and both RCRA Unit 21 and a portion of NPWL are permitted. 
Each of these units qualifies as a SWMU in that hazardous constituents may have migrated from 
the units. The definition of a SWMU is intended to include those types of units that have 
traditionally been subject to regulatory controls under RCRA, such as container storage areas and 
tanks.7 Although PAC 900-13 10, which is described as a one-time spill of ITS water, does not 
qualify as a SWMU, this area was evaluated based on risk and the location of the spill within the 
AOC. (SWMUs and corrective actions were not intended to include one-time accidental spills 
that cannot be linked to a discernible SWMUS.~) 

Based on the demonstration that the SEP qualify for applying alternative closure requirements, 
the alternative closure requirements are defined as: 

Achieve protective media cleanup standards for human health at alE-05 lifetime excess 
cancer risk for a WRW, and ensure that the concentration of contaminants in soil do not 
exceed a Hazard Index (HI) of 1 for a WRW; 

Ensure that contaminants that exceed the ecological ALs for target species (listed in Table 3, 
Attachment 5 of the RFCA Modification [DOE et. al. 20021) don’t pose an unacceptable 
hazard considering the target species and the exposure unit for that species, and the location, 
areal extent, and concentration of contamination, and 

To demonstrate successful closure of the SEP, Section 6.1 of this PAM discusses the 
performance standards in relation to the risk assessment (Section 5.0 and Appendix A), and the 
accelerated actions conducted under the ER RSOP (Section 2.0). 

Comply with the closure performance standards in 6 CCR 1007-3, Section 265.1 1 l(a) and (b) 

2.0 SITE DESCRIPTION 

The Rocky Flats Environmental Technology Site (RFETS) is a government-owned, contractor- 
operated facility formerly used for the fabrication of special nuclear materials for national 
defense. The 6,550-acre site is located in Jefferson County, Colorado, approximately 16 miles 
northwest of Denver. The site occupies approximately 10 square miles. 

Centrally located within the RFETS boundary is a 400-acre security area called the IA. A high- 
security Protected Area (PA) is located within the IA. The IA contains approximately 400 
buildings, along with other structures, roads, and utilities, and is where the majority of RFETS 
mission activities took place between 1951 and 1989. The remaining 6,150 acres consists of 
undeveloped land used as a buffer zone to further limit access to the operations area. 

’ SWMUs are defined as any unit at a facility from which hazardous constituents might migrate, irrespective of 
whether the units were intended for the management of solid and/or hazardous waste. (July 24, 1987 EPA 

1985 HSWA Codification Rule.) 
Memorandum OSWER 9502.1987 (07), RCRNSuperfund Hotline Faxback #12984; as explained in the July 15, 
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2.1 Solar Evaporation Ponds 

Operations at the Site resulted in the generation of process wastewater containing radioactive and 
hazardous waste constituents that were managed in various waste-processing units. The SEP, 
located in the northeastern portion of the former PA boundary, were used as some of these waste- 
processing units (Figure 2-1) from 1953 to 1986. The SEP consist of five current or existing 
surface impoundments designated as Ponds 207-A, 207-B North, 207-B Center, 207-B South, 
and 207-C, as well as three original surface impoundment cells (DOE 1988). Figure 2-2 shows 
the locations and relative dimensions of the original and current SEP, as well as the 
chronological history of pond construction, operation, and removal. The first pond was 
constructed in 1953, and the last pond (207-C) was placed into service in 1970. 

The operational history of the SEP is summarized below. For information regarding the 
environmental setting, including geologic, hydrogeologic and ecologic settings, review the 
following documents: 

DOE, 1999 Final Solar Ponds Plume Decision Document; 

DOE, 1995a, Operable Unit 4 Solar Evaporation Ponds, Interim Measure/Interim Remedial 
Action Environmental Assessment Decision Document: 

DOE, 1997, Cumulative Impacts Document; 

EG&G, 1995a, Geologic Characterization Report for the Rocky Flats Environmental 
Technology Site, Volume I of the Sitewide Geoscience Characterization Study; and 0 
EG&G, 1995b, Hydrogeologic Characterization Report for the Rocky Flats Environmental 
Technology Site, Volume II of the Sitewide Geoscience Characterization Study. 

2.1.1 History 

The SEP were operated primarily to store and evaporate radioactive process waste and 
neutralized acidic process waste containing mostly low concentrations of radionuclides and high 
concentrations of nitrate and aluminum hydroxide from 1953 to 1986. The SEP were used to 
manage liquid ~ ; O C ~ S S  \\ L S ~ Z  hayJ;,i, L?is than 1X,SG3 ~ ; C G Z L ~ ~ C S  $13: I i t x  (;Ki 7-‘ ‘c\:z! !02g ll C: 

alpha activity (DOE 1992a). Specific materials placed into the SEP include: 

Radioactively contaminated aluminum scrap; 

Leachate from the sanitary landfill;8 

0 Alcohol wash solutions; 

Leachate from the RFETS Sanitary Landfill was placed into the SEP until January 1974 (Rockwell 1988). (The Present 
Landfill began operations in 1968.) At this time, analysis indicated phenol, tritium, strontium-90, plutonium, americium, total 
long-lived (TLL) alpha, and nitrate were present in the leachate (DOW 1974). All of these constituents have been included in 
historical sampling and analysis programs at the SEP. Of these constituents, phenol is the only RCRA constituent and it  has 
never been identified as a PCOC or contaminant of concern (COC) for the SEP. 

0 
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Drums of waste radiography solutions; 0 
Treated sanitary effluent; 

Groundwater collected from the ITS; 

Saltwater solutions; 

Wash water from the decontamination of production personnel; 

0 Cyanide waste; 

Acid waste; and 

Other compounds such as sodium, cadmium, nitrate, ferric chloride, lithium chloride, sulfuric 
acid, ammonium persulfate, hydrochloric acid, nitric acid, and hexavalent chromium. 

In addition to the above chemicals and compounds, it was reported that lithium scrap was reacted 
with water adjacent to the SEP, and the solution was transferred to the SEP. Based on these 
historical records, characteristic (D006) and listed (F001, F002, F003, FOOS, F006, F007, and 
F009) hazardous wastes were placed into the SEP (DOE, 199Sa). However, based on additional 
historical investigation, the following waste codes were potentially received by the SEP: DOOl, 
D002, D004: D005, D006, D007, D008, D009, DO 10, DO 1 1 , FOO 1 (trichloroethene". 1 , 1 , 1 - 
Trichloroethane," and Tetrachloroethene"), F002 (methylene chloride, and 1,1,2-trichloro- 1,2,2- 
trifluoroethane), F003 (acetone and methanol), F005 (toluene and methyl ethyl ketone), F006, 
F007, and F009 (RMRS 1996b and 2000). 

Routine placement of process waslewater into these ponds ceased in 1986 because of changes in 
the RFETS waste treatment operations. Leakage from the SEP and related components (for 
example drainage tiles, leak detection systems, and collection sumps) has contaminated shallow 
groundwater in the area with uranium and nitrate contaminants. This SPP has migrated down the 
hillside to the north of the SEP. Tlhe primary contaminants in the SPP are uranium and nitrate. 
(refer to the Final Solar Ponds Plume Decision Document [DOE 1999a1) This decision 
document w a c  a major rnoclific2ltinp tq the Fiw1 Prmncd  M / R A  Deciqinn Dowment for t k  
SEP, OU 4 (DOE 1992a). 

Original Solar Evaporation Ponds 
The original SEP, also known as Pond 2, was constructed in October 1953 on the existing grade; 
it measured approximately 200 feet by 200 feet by 6 feet. A clay dike was constructed around the 
perimeter, and the base of the pond was clay-lined. The operation of Pond 2 commenced in 
December 1953. Seeps were subsequently discovered along the northern, southern, and eastern 
dikes. Additional clay was added to the dikes as needed to repair the seeps. 

Although historical documents reference this waste code for arsenic, process knowledge and historical documentation also 
indicate that arsenic was not introduced into any plant process at RFETS. 

history o f  processes used at RETS, i t  is assumed that these are the applicable constituents associated with this waste code. 
Although these specific constituents were not listed in the referenced report, the waste codes were identified. Based on the 
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Current Designation 
Original Clay-Lined 

In September 1955, a second earthen pond, designated as Pond 2-Auxiliary, measuring 100 feet 
by 200 feet by 6 feet, was constructed southeast of Pond 2 to maintain operational capacity while 
plans for a new watertight pond were being finalized. (Pond 2-Auxiliary is referred to as Pond 
2C in some documents.) A weir was installed in the southeastern corner of Pond 2 to allow 
waste to overflow into Pond 2-Auxiliary. The new pond was unlined and leaks were observed 
along the eastern boundary within the first month of operation. 

Original Designation Date Completed Current Status 
Pond 2 October 1953 Regraded in 1970 for 

In August 1956, Ponds 2 and 2-Auxiliary were removed from service upon completion of a new 
watertight pond (Pond 207-A). These ponds were allowed to dry so that a clay liner could be 
installed. Completion of the clay liner installation for Pond 2-Auxiliary and Pond 2 occurred in 
February and March 1957, respectively. The relined ponds were then returned to regular service. 

Solar Evaporation Pond 
Pond 2-Auxiliarya 

A third clay-lined pond, Pond 2D, was constructed in April 1959 to contain any overflow from 
Pond 207-A and support denitrification experiments. This third pond was located immediately 
east of Pond 2, as shown on Figure 2-2. 

construction of Pond207-C. 
Pond 2-Auxiliaryb September 1955 Regraded in 1962 for 

Routine use of Ponds 2,2-Auxiliary, and 2D ceased in June 1960 when the B-Series Ponds were 
placed into service. The only other known discharge to these Ponds after June 1960 occurred in 
March 1963. 

During April 1961, drainage tile was constructed east of the 207-B Ponds to collect and 
characterize leakage from the ponds. In July 196 1, construction activities were implemented to 
reline the drainage tile associated with Ponds 207-B Center and 207-B North. 

In October 1962, the Pond 2-Auxiliary area was regraded for the construction of Building 779. 
The clay lining and contaminated soil were removed and placed into one of the East Trenches at 
R E T S .  Soil samples collected from the bottom of Pond 2-Auxiliary indicated activities of 
between 11,OOO and 75,000 disintegrations per minute per kilogram (dmp/Kg). 

The Pond 2 and Pond 2D areas were regraded in 1970 to accommodate construction of Pond 
207-C. The soil and dikes from these ponds may have been used in the construction of Pond 
207-C. The approximate locations of the original SEP with respect to the existing SEP, are 
shown on Figure 2-2. 

i&-- '  a i l i d .  p n  
engineering drawings are presented in the Closure Plan: Solar Evaporation Ponds, Volume I, 
Appendix I (DOE 1988), as well as the Draft Operable Unit 4 Interim Measurehterim Remedial 
Action Environmental Assessment Decision Document (DOE 1995a). 

construction of Building 
779. 

I y 
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Current Designation 
Pond 2Da 

Original Designation Date Completed Current Status 
Pond 2D April 1959 Regraded in 1970 for 

construction of Pond 207-C. 
This pond could be confused with the original clay-lined solar evaporation pond because it  was of earthen construction only. 

'This pond was also known as Pond 2C. I t  was originally unlined, but a clay liner was installed in January 1957. 

Pond 207-A 
SEP 207-A was placed into service in August 1956 to provide additional storage capacity. This 
pond was originally constructed with a liner consisting of asphalt planks approximately 0.5 inch 
thick, 3 feet wide, and 14 feet long. The pond measured approximately 250 by 525 feet at the 
crest with side slopes of 1:2. The maximum operating depth was approximately 7.5 feet, 
resulting in an impoundment volume of approximately 5 million gallons (DOE 1988). This pond 
operated with a minimum freeboard of 2 feet. In September 1958, aluminum paint was applied 
to the exposed surface of Pond 207-A to increase evaporation. 

In December 1959, drainage tile was installed along the eastern edge of Pond 207-A to intercept 
seeps discovered during excavation of the 207-B Ponds. The drainage tile was connected to a 
sump located northeast of Pond 207-A, and a pump system was installed in April 1970 to return 
the collected water to Pond 207-A. 

In November 1963, modifications were completed to correct problems associated with the liner 
cracking and slumping, which resulted in leakage of the pond contents. These modifications 
included replacing the asphalt planking with an asphalt concrete liner, changing the side slopes to 
1:3.7, and regrading the base of the pond to drain to a sump at the northeastern end of the pond. 
The asphalt concrete liner consists of a 4-inch-thick aggregate base placed on top of the 
subgrade, overlain by an asphalt prime coat, 1.5 inches of asphalt concrete, an asphalt tack coat, 
1.5 inches of asphalt concrete, and a catalytically blown asphalt seal coat. Engineering drawings 
showing construction and liner details are presented in the Closure Plan: Solar Evaporation 
Ponds (DOE 1988). (It is assumed this closure plan was never approved by the regulatory 
agencies, because approval documentation could not be located.) 

In April 1964, a pump was installed at Pond 207-A to facilitate liquid transfer among the ponds. 
In 1986, routine placement of waste in Pond 207-A ceased, and dewatering and sludge removal 
was initiated. Portland cement was mixed with the removed sludge to form pondcrete for offsite 
ciisposai. The last of the process water ana siucige was removed from this Pond in July 1988. 

To minimize the potential leakage of pond water to the underlying soil, the asphalt concrete side 
slopes of Pond 207-A were relined with a Winch  thick (minimum), rubberized, crack-sealing 
material in the fall of 1988. From 1988 to 1992, a limited amount of precipitation and sediment 
collected in the Pond. In March 1990, approximately 1.3 million gallons of water was transferred 
from the 207-B Ponds to Pond SEP 207-A to prevent the overflow of liquids. The transferred 
water was removed in fall 1992 prior to the commencement of the RFYRI drilling program in 
December 1992. 

Ponds 207-B North, Center and South 
The 207-B Series Ponds (North, Center, and South) were placed into service in June 1960. 
These ponds were originally lined with asphalt planking approximately 0.5 inch thick, 3 feet 
wide, and 14 feet long. Each pond measures approximately 180 by 253 feet. The maximum 
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operating depths were 5.5 feet for Pond 207-B South and 6.5 feet for Pond 207-B Center and 0 North, resulting in an impoundment volume of approximately 1 .5 million gallons each. 

In June 1960, the transfer of waste from Pond 207-A to Ponds 207-B South and Center was 
initiated. The transferred waste was acidic and produced gases that lifted the asphalt planking, 
thus rupturing the liner seams and resulting in leakage from the Ponds. Because of these 
problems, transfer operations were halted and the waste was returned to Pond 207-A. To return 
the waste to Pond 207-A, the waste had to be transferred to Pond 207-B North, which resulted in 
damage to all three of the 207-B Series Ponds. The asphalt planking within Pond 207-B South 
was covered with asphalt concrete in November 1960. The first six groundwater monitoring 
wells were installed in the vicinity of the 207-B Series Ponds in November 1960. Repair of 
Ponds 207-B Center and North was deferred because of funding limitations. Pond 207-B South 
was returned to service in December 1960. 

In April 1961, repairs to the 207-B Series Ponds included installation of a drainage trench along 
their eastern edge. A sump and pump system was later installed in April 1970 to return the 
collected water to Pond 207-B North. Ponds 207-B Center and North were relined with asphalt 
concrete in July 1961. Because of difficulty in laying the asphalt concrete over the asphalt 
planking, the planking was removed from Pond 207-B North prior to it being relined with asphalt 
concrete. The two relined Ponds were then returned to service. 

In April 1967, an unsuccessful attempt was made to fill cracks on the sidewalls of Pond 207-B 
North with asphalt mastic. In November 1967, sidewall cracks in Pond 207-B North were 
successfully repaired with burlap and asphalt. In October 1968, the sidewalls of Pond 207-B 
Center were successfully repaired with burlap and asphalt covering, and an additional coat of 
asphalt was applied to Pond 207-B North. Additional coats of burlap and asphalt were applied to 
Ponds 207-B North and 207-B Center in September and October 1969, respectively. The 
sidewalls of Pond 207-B South were covered with burlap and asphalt in September 1970. The 
sidewalls of Ponds 207-B North and Center were covered with PetromatB and hydraulic sealant 
in October 197 1. The sidewalls and bottoms of Ponds207-B South and 207-B North were relined 
with PetromatB and hydraulic sealant in October 1972 and September 1973, respectively. 

0 

The placement of process waste into the 207-B Series Ponds ceased around 1974. A pond clean- 
out propram was initiated in, 1974 ? m d  eutenderl w t i l  1977 ttihen all process wastes were 
removed. Since 1977, the B-series SEP were used to hold treated sanitary effluent, treated plant 
fire water, brine from the Reverse Osmosis Facility, contaminated groundwater from the ITS, and 
treated wastewater generated during the June-July 1993 hot systems operations testing of the 
Building 910 evaporators. 

In 1978, the PetromatB liners of Ponds 207-B Center and South were removed, bagged, and 
cemented for offsite disposal. The asphalt concrete liners were not removed. Ponds 207-B 
Center and South were then relined with a hydraulic sealant. In addition to the sealant, a 
synthetic 45-mil HypalonB liner was installed in Pond 207-B South. A leak detection system 
was installed between the HypalonB liner and asphalt concrete liner. The leak detection sump is 
located in the northwestern portion of the SEP, and a pipe extends from the sump to the SEP 
berm. The lining of Pond 207-B North was not replaced because it held only a minimal amount 
of sludge, and its residual radioactivity levels were low. Engineering drawings showing the 
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construction and liner details are presented in the Closure Plan: Solar Evaporation Ponds (DOE 
1988) (This closure plan was never approved.) 0 
In April 1982, water was removed from Ponds 207-8 Center and North for application to the 
West Spray Field. At the time of the spray field operations, Pond 207-B Center contained treated 
sanitary effluent and Pond 207-B North contained ITS water. The spray field operations ended in 
November 1985. 

Between 1993 and 1995, wastewater and remaining sludge from 207-A and B-series Ponds were 
removed by the Accelerated Sludge Removal Project. The sludge was transferred to RCRA- 
permitted tanks located on the 750 Pad. This sludge was and is currently being shipped to 
Envirocare of Utah, Inc. for disposal. 

Pond 2 0 7 4  
Pond 207-C was put into service in December 1970 to provide additional process waste storage 
capacity and provide interim storage for liquid from the other ponds during pond maintenance 
and repair work. Pond 207-C was constructed in approximately the same location as the original 
SEP. This pond measures approximately 160 by 250 feet and has a maximum operating depth of 
7 feet. The pond has an impoundment waste volume of 1.2 million gallons. 

An asphalt concrete liner was originally installed in Pond 207-C, which consisted of a 4-inch 
aggregate base course, overlain by an asphalt prime coat, 1.5 inches of asphalt concrete, a second 
asphalt tack coat, 1.5 inches of asphalt concrete, an asphalt tack coat, and a surface of 
catalytically blown asphalt seal coat. Pond 207-C has not been relined since its construction. 

The bottom of the pond slopes to the northeast. Design drawings indicate a leak detection system 
was installed sometime in the late 1980s. The drawings depict the leak detection system as 
consisting of a perforated pipe aligned on a north-south axis under the center of the pond with the 
pipe terminating in a sump at the northern end. Engineering drawings showing the construction 
and liner details are presented in the Closure Plan: Solar Evaporation Ponds (DOE 1988). Pond 
207-C has not received process wastes since 1986. 

0 

2.1.2 

Varioiis activities and rroj 
follows: 

Actions Taken at the SEP 

1. The Ponds were relined and patched a number of times throughout their history to control 
leakage (DOE 1992b). 

2. Drainage tiles were installed between Ponds 207-A and 207-B, and east of Pond 207-B in 
1960 and 1961, respectively, to characterize water in the area (DOE 1992b). 

3. Installation of two sumps and six trenches in the area north of the solar ponds allowed 
collection and return of contaminated groundwater to the ponds. The sumps were installed in 
April 1970 at the northern end of the drainage tiles. Trenches 1 and 2 were installed in 
October 1971, Trench 3 in September 1972, Trenches 4 and 5 in April 1974, and Trench 6 in 
July 1974(DOE 1992b). 
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4. Construction and utilization of the ITS in 198 1 allowed for the collection of surface water 
runoff and groundwater seepage. (Refer to OU 4 SEP, IM/IRA Environmental Assessment 
Decision Document [DOE 19951). The ITS consisted of 18 french drains located on the 
hillside north of the SEP and a surface water trench, known as the Interceptor Trench. The 
original configuration of this system has changed. Water collected by the ITS was pumped 
back uphill from the ITS Pumphouse near Walnut Creek into Pond 207-B North. 

5. In 1986, a RCRA Part B operating permit application was submitted to the Colorado 
Department of Health (CDH) (renamed later as CDPHE). RFETS reported that the SEP were 
an interim status unit scheduled to be closed. The SEP including surrounding contamination 
were also identified as a SWMU, which later became IHSS 101. Figure 2-3 delineates the 
boundary of the SEP RCRA-regulated unit, as well as the boundary of IHSS 101. In 199 1, 
under requirements of the Interagency Agreement (IAG), IHSSs were grouped into single 
management areas and the SEP area or IHSS 101 also became designated as Operable Unit 
(OU) 4. IHSS 101 and OU 4 were also later designated as PAC 000-101 for reporting 
purposes under the HRR. Under RFCA in 1996, OU 4 was combined with other IHSSs into 
the IA OU. 

6. A number of environmental samples were collected from the vicinity of the SEP in 1986, 
1987, and 1989 as follows: 

A program was initiated in 1986 that included installation of 17 RCRA groundwater 
monitoring wells in the SEP area (designated with an 86 suffix) to expand the ability to 
monitor subsurface conditions related to the SEP. Hydrogeologic tests were conducted in 
some of these wells. A draft RCRA Interim Status Closure Plan was submitted for the 
SEP that summarized the testing results and outlined a method for removing the SEP 
from service. 

Eighteen boreholes were drilled in 1987 in the SEP area to collect additional soil 
chemistry data specific to the SEP (designated with an 87 suffix) and to respond to 
comments on the draft RCRA Interim Status Closure Plan submitted in 1986 that were 
directed in part to the collection of additional characterization data. Two of the boreholes 
were completed as wells for more 2- ur011nrt~x ater n7~1itol-jne c p p b ! j + y  an<  CllhCllrftrc 

conditions were evaluated. 

A draft closure plan was submitted in 1988 that detailed future characterization efforts. 

Thirty-seven monitoring wells (designated with an 89 suffix) were installed in 1989. 
These additional wells were drilled at locations identified as data gaps in the 1988 
characterization. 

7. In 1990, a draft Final Phase I RFYRI Workplan for the SEP, OU 4, was prepared for the 
purpose of characterizing the physical features of OU 4, identifying potential contaminant 
sources, and determining the distribution of contaminants in surface and subsurface soil. In 
1992, both EPA and CDPHE granted approval of the workplan under the condition that a 
Technical Memorandum (TM) address vadose zone characterization at OU 4 (CDPHE 1992). 0 
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TM No. 1 was written in 1992 and approved by both agencies in 1993. In 1993, TM No. 2 
was written to document changes required to implement the workplan and was approved by 
both agencies (CDPHE 1993). 

0 
8. During 1992, a brief investigation was performed to determine whether the 207-B series 

ponds were leaking into the uppermost aquifer. This was accomplished by sampling wells in 
the vicinity of the SEP for a dye that was placed in the SEP. Based on the study, it was 
determined that no leakage was occurring from the 207-B series ponds. 

9. Construction and utilization of the flash evaporation treatment system in Building 910, as 
well as three temporary storage tanks and associated piping to contain and transfer water 
collected by the ITS, began in 1992. The Modular Storage Tanks (MSTs) were located on 
the hill to the northwest of the SEP and ITS. The water from the MSTs was transferred to 
Building 374 for flash evaporation. Refer to the Final Proposed IM/IRA Decision Document 
for the SEP, OU 4 (DOE 1992a). The MSTs were removed. 

10. Removal of liquid and sludge from the SEP began in 1993. The purpose of the removal 
efforts was to remove the source of nitrate and uranium contamination that exists in soil and 
groundwater beneath and adjacent to the SEP. The removal (which was completed in 1995), 
provided access to the ponds for subsurface characterization work as described in the 
approved RFYRI Work Plan for OU 4. The work was conducted as a routine operation 
within a RCRA Interim Status Unit Undergoing Closure. Following removal, the ponds were 
rinsed (with the possible exception of Pond 207-C, [DOE 1995~1) and the water was pumped 
to Building 374 for evaporation (CDPHE 1995a). (Consistent with previous actions, Pond 
207-C was rinsed and the precipitation removed as part of routine maintenance activities in 
2002.) The remaining sludge, stored in tanks on the 750 Pad, are in the process of being 
removed from the tanks, dewatered, packaged, and shipped to an offsite disposal facility. 
(Refer to the Draft Operable Unit 4 - Solar Evaporation Ponds Interim Measurehterim 
Remedial Action, Environmental Assessment Decision Document [DOE 1995a1). 

0 

11. In 1993, investigations pursuant to the approved work plan (DOE 1992d) and TMs were 
completed. The following investigations and sampling activities were performed: 

A Ground Penetrating Radar (GPR) survey was completed in the vicinity of the original 
ponds. 

Six boreholes in or adjacent to the original ponds area were completed. Surface and 
subsurface soil samples were collected at each borehole and analyzed for suspected 
contaminants. 

0 A GPR survey was conducted beneath Pond 207-A. 

0 An OU 4-wide betdgamma radiation survey was conducted that consisted of 3 1 1 data 
Doints. 
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A seismic refraction survey was completed to evaluate bedrock topography and the 
presence of paleochannels. 

Twelve boreholes were completed and subsurface soil samples were collected from 
within Ponds 207-A, 207-B Center, and 207-B North. Boreholes were placed at locations 
where breaches in the liners were observed and at locations where the liner was intact 
(DOE 1995a). It was decided and agreed to in a joint working group meeting with EPA, 
CDPHE, DOE, and EG&G personnel held February 1, 1995, not to collect core sample 
beneath Pond 207-B South. Surrounding data from the other 207-B Ponds and Ponds 
207-A pond has allowed for adequate characterization of soil associated with pond 207-B 
South (EG&G 1995~).  In addition, comments from CDPHE in 1995 stated “that drilling 
beneath Pond 207B-South is not planned (the liner of this pond demonstrated integrity 
that precluded the need for additional RFYRI investigation)” (CDPHE 1995b). 

Sixteen boreholes were completed between the ponds and around the perimeter of MSS 
101. 

Nineteen boreholes were drilled and sampled in the ITS and surrounding area. 

Twelve samples of asphaltic liner and sub-base material were collected from Ponds 207- 
A, 207-B Center and 207-B North, (Three additional samples were collected in 1995 from 
Pond 207-C once the pond was emptied of all liquids and slurried solids. Samples were 
collected at a depth of 0.5 to 6.5 feet beneath pond 207-C [RMRS 19951). 

One deep borehole (42193) within Pond 207-A was drilled into bedrock, sampled, and 
geophysically logged. Subsurface samples were also collected. 

Fifteen lysimeters were installed in the vicinity of IHSS 101. 

Twenty-six random and 10 discrete or “hot spot” surface soil samples were collected and 
surface soil samples were collected from 36 boreholes. 

Approximately 200 subsurface soil samples were collected from the vadose zone. 

Nine samples were collected for column leaching tests. 

Twenty-five soil samples were collected from boreholes for analysis of physical and 
hydrogeologic properties. 

Borehole permeability measurements were made. 

Shallow soil permeability was measured at 19 locations using a Guelph permeameter. 

Pore water samples were collected from lysimeters. 

Relative moisture content in the vadose zone was measured using a neutron probe. 
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Data loggers and pressure transducer? were installed in five wells to measure the response 
of the water table to precipitation events and evaluate responses attributable to secondary 
porosities. 

0 
Soil gas samples were collected at 28 locations. 

12. As of March 1994,87 percent of the RFI/RI data had been validated and 1.26 percent of the 
total validated data had been rejected. DOE, CDPHE, and EPA believed that enough 
validated data existed to assess and select a closure/remediation general response action and a 
proposed IM/IRA was written in 1995, which included a baseline risk assessment. 

13. RFCA was signed in 1996. Based on the results of the RFI/RI and the risk assessment, ER 
ranked MSS 101 number 14. 

14. A reactive barrier was installed in 1999 north of the SEP on the northern side of the North 
Access Road (DOE 1999a). The barrier system consists of a collection system to direct 
groundwater flow to two passive treatment cells. The collection trench is approximately 
1,100 feet long, 2 to 3 feet wide, and 20 to 30 feet deep. The trench extends approximately 
10 feet into weathered bedrock to capture both bedrock and alluvial flow. The first treatment 
cell is filled with a mixture of organic media (sawdust) to act as a carbon source to induce 
denitrification and zero-valence iron to remove the uranium by chemical reduction. Nutrient 
mulch, which increases the denitrification rate, can also be added to the ironhawdust 
treatment media. The second cell is filled with 100 percent granular activated iron aggregate 
to remove uranium. The collection trench cuts the ITS, allowing groundwater collected by 
the lTS upgradient from the reactive barrier to flow into the new collection trench. ITS lines 
were disrupted where they intersect the new collection system. The installation of a 
collection sump to increase the volume of groundwater treated was recently approved in the 
Minor Modification to the Final Solar Ponds Plume Decision Document (2002d). 

15. Soil removal for purposes of reducing the long-term stewardship obligations of the SPP 
treatment system was not necessary because groundwater contaminants are below Tier 11 ALs 
in soil (Section 3.1). The groundwater plume present beneath and downgradient of the SEP 
is being addressed as part of the ongoing SPP IM/IRA. (Refer to the Final Solar Ponds 
Plume Decision Document (DOE 1999a). m d  its Minor LJodificatim (DOE 2002d) 

16. Environmental monitoring, including downstream surface water and downgradient 
groundwater monitoring, is being conducted as part of the Sitewide Integrated Monitoring 
Program (IMP) to ensure that contaminant concentrations are not increasing and that water 
quality standards are being met. (Refer to the Final Solar Ponds Plume Decision Document 
[DOE 1999al and to IMP [DOE 1999bl.) The IMP monitors groundwater for volatile organic 
compounds (VOCs), metals, nitrate, uranium (U), plutonium (Pu), americium (Am), 
neptunium and tritium. This is being accomplished by means of a network of eight 
monitoring wells (four existing wells and four new wells). (Refer to the Well Abandonment 
and Replacement Program [WARP], Work Plan Addendum for the Solar Evaporation Ponds, 
[Kaiser-Hill 2002al.) If contaminant concentrations increase, the Site will investigate and 
implement actions consistent with the overall risk in accordance with RFCA Action Levels 
and Standards Framework (ALF). 0 
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Surface soil areas exceeding proposed soil ALs (DOE et al.. 2002) for Am-241 and 
Pu-239/240 were removed in accordance with ER RSOP Notification #02-08. By removing 
this radiologically contaminated soil, beryllium-impacted soil, which exceeded the ecological 
receptor action level of 8.7 1 mg/kg (9.6 milligrams per kilogram [mg/kg]), was also removed. 
Locations and concentrations removed are documented in the Draft Closeout Report for the 
SEP AOC (DOE 2002e). 

0 

The actions taken are consistent with the FFCA Vision for long-term stewardship in that source 
removal has been conducted and groundwater treatment has been implemented. 

2.1.3 

The five SEP are situated on a large, level parcel of land, except where artificial berms have been 
built. The existing SEP area covers approximately 6.1 acres determined by Geographic 
Information System (GIS) analysis, (see risk assessment results in Attachment B) representing 
the boundary of the interim status RCRA regulated unit. 

Current Status of the SEP 

For purposes of addressing the SEP and associated contamination under this PAM, MSS 101 has 
been modified to exclude the following areas that will be included in other onsite investigations: 

The “panhandle” area to the northwest that is associated with Bowman’s pond will be 
investigated as part of Bowman’s Pond PAC 700-1 108. 

The southwester comer of MSS 101 and directly south of pond 207-C currently includes 
several buildings (779,780,786,787’ and others). This area will be investigated as part of 
Under Building Contamination (UBC) Site 779 and the demolition or removal of these other 
buildings. 

Directly east of the B-series ponds and PACs 900-13 10 and 1314 is an area that is currently 
occupied by building 964 and represents MSSs 176 and 165. This area will be investigated 
as part of MSSs 176 and 165. 

The ground surface north of the SEP slopes steeply downward toward North Walnut Creek. The 
ponds are currently roped off and posted as contaminated areas, and all waste has been removed. 
They currently contain varying amounts of water from precipitation. The existing ponds and 
major pond components are shown on Figure 2-3. 

Subsurface soil and any below-grade ponds and OPWL components located in the area of Pond 
2-Auxiliary will be addressed in the future as part of UBC Site 779 (that is when UBC Site 779 is 
characterized and remediated as necessary). 
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Because the SEP are a RCRA interim status unit and have both an IHSS and PAC number, Table 
2-2 identifies the required completion activity, mechanism for completion, and the document 0 

Unit Name 
SEP 

used for completion. 

RCRA Unit/IHSS/PAC Required Completion Activity 
RCRA Closure for RCRA Unit and RCRA Interim Status Unit (no 

Table 2-2 
Completion Table For the SEP 

MST line 
Permacon 
concrete pad 
Clarifier and 
308A Pumphouse 
concrete pads 
ITS water spill 

No specific IHSS or PAC” reference 
RCRA Permitted Unit 2 1 (no IHSS or 
PAC number) 
RCRA Interim Status Unit 48 (no 
IHSS or PAC number) 

PAC 900- 13 10 (no IHSS number) 

None 
RCRA closure 

RCRA closure 

NFA for PAC 

A portion of 
OPWL, sumps, 
and valve pits 
A portion of 
NPWL” 

number), IHSS 101, and PAC 000-101 
A portion of IHSS 121 and a portion of 
IHSS 149.1 (no PAC number) 

A portion (Box 5 at Building 910 to 
UBC Site 774 fence) of RCRA Unit 
374.3 and PAC 000-504 (No MSS 
number) 

NFA for IHSS and PAC 
NFA for IHSSs 
NFA for IHSS and PAC 
NFA for IHSSs 

Partial RCRA closure and NFA for PAC Partial RCRA closure and NFA for PAC 

2.2 

Process piping (above- and below-grade waste lines), manholes, electrical control conduit, other 
utilities, and associated piping support racks are present throughout the SEP area. South of Pond 
207-B South, there is a concrete ramp with metal grating for access into the SEP area. The ramp 
goes over the above-grade NPWL, electrical conduit, and associated support racks. Concrete 
“jersey” barriers are present to protect the above-grade NPWL. Detailed drawings of utilities, 
including a portion of the OPWL, valve pits and collection sumps, drainage tiles, and leak 
detection systems, are presented in the Closure Plan: Solar Evaporation Ponds, Volume I, 
k,ppcnt;x 1 (DOE 1938). A ~ S O  !cic:!ed in thc d ~ t d  cf C e SE? an2 within the ZISS 101 botlnd~tj. 
is an MST line, RCRA Units 21 and 48, and PAC 900- 13 10. Figure 2-3 highlights these various 
units and each are discussed below because releases from these units may also have contributed 
to the contamination present around the SEP. In addition, there are several monitoring wells and 
lysimeters located in and around the ponds, inside and outside the bermed area. 

Other Units, PACs, and IHSSs 

NPWL has multiple RCRA unit numbers associated with it. RCRA unit 374.3 only represents the portion of 11 

NPWL located within IHSS 101. 
l 2  This line could be associated with Interceptor Trench Pumphouse, PAC NE-1409, which received NFA approval 
in 2001. 

0 
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2.2.1 History 

OPWL, NPWL, and MST Line 
The OPWL functioned as a transfer and storage system for process waste from various facilities 
onsite to be treated at the process waste treatment facility housed in Building 774 and the SEP. 
The OPWL is consists of approximately 40 tank locations, which include an assortment of 
above-, on-, and below-grade tanks; floor sumps; valve vaults; secondary containment structures; 
and process waste vaults. The OPWL network originally consisted of approximately 35,000 feet 
of pipeline. Parts of the OPWL were converted to NPWL or other systems (for example, fine 
plenum deluge system), and the current OPWL system contains approximately 29,000 feet of 
pipeline. The OPWL transported (or stored in OPWL tanks) various aqueous process waste 
containing low-level radioactive materials, nitrates, caustics, and acids. The waste managed in 
the OPWL represents a subset of the total waste managed in the SEP. 

Some of the OPWL, including waste lines and valve vaults, are located in the SEP area, and 
some discharge into the ponds (Figure 2- 1). Other lines are used to transfer waste from one pond 
to another. Most of the lines were installed in the 1950s and 1960s and include P-26 (a portion 
of IHSS 149. l), P-35, P-36, P-37, P-38, P-48, P-49, and P-50. P-26 is constructed of stainless 
steel and PVC; P-36 and P-50 are constructed of stainless steel; P-35 is constructed of steel; P-37 
is constructed of steel, polyvinyl chloride (PVC), and vitrified clay; P-38 is constructed of 
vitrified clay; and P-48, and P-49 are constructed of cast iron. Some of these lines (Le., P-26, 
P-36, P-37, and P-38) have historically leaked and are part of IHSS 121. (Refer to Operable Unit 
9 Technical Memorandum No. 1, Volume E4 - Pipelines, Addendum to Phase I RFI/RI Work 0 Plan [EG&G 19941.) 

Two other lines are located in the SEP area. One of the lines is an aboveground line, which is 
part of the NPWL system and RCRA Unit 374.3 which was used to convey water from the MSTs 
via Building 910 to Building 374. Typically water transferred from Building 910 to Building. 
374 did not contain RCRA-contaminated wastewater. However, in 1999, a temporary 
authorization was received to transfer decant water from the 750 Pad sludge removal project and 
cooling tower water from Building 779. The wastewater from the 750 Pad project contained 
concentrations of metals in the parts per billion (ppb) range and concentrations of methyl ethyl 
ketone in the parts per million (ppm) range. The cooling water from Building 779 was 
contaminated with arsenic ( 1 1 niiliigrarris per liter LinglL]). Upon completion of the transter of 
this waste to Building 374, the transfer line was to be flushed, rinsed, and sampled and analyzed 
to ensure no residual contamination remained. However, documentation could not be located to 
ensure these final activities were conducted. There was no reported release from this line. 

The other belowgrade line located in the SEP area was used to convey water from the MSTs to 
Building 910. Water conveyed was primarily groundwater from the SEP area collected by the 
ITS. There was no reported release from this line. 

RCRA Units 
Various structures associated with the removal and processing of pond sludge were located 
between the ponds, after pond operations ceased; however, all structures have been removed, 
including Building 788, Trailer 788A, the 207 Clarifier unit, and the 308A Pumphouse (Figure 
2-3). 
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Former Permacon Area 
207 Clarifier Slab 

308A Pumphouse Slab 

The Permacon within Building 788 was a RCRA-permitted storage unit (RCRA Unit 21) used 
for the storage of pondcrete waste containers. The 207 Clarifier and 308A Pumphouse were a 
RCRA interim status unit (Unit 48) used to mix pond sludge and Portland cement to create 
“pondcrete.” All that remain are concrete slabs, most of which are probably steel reinforced. 
Due to radiological concerns, the building and clarifier slabs have been covered with 80-mil 
plastic and soil. Partial closure was achieved for all of RCRA Unit 21 except for the former 
Permacon slab. The Permacon slab was rendered RCRA stable by decontamination using 
chemical cleaning and high-pressure spray methods. Partial closure was achieved for all of 
RCRA Unit 48 except for the 207 Clarifier and 308A Pumphouse slabs. The Clarifier slab was 
rendered RCRA stable by the application of acrylic latex spray-on fixative. The Pumphouse slab 
was rendered RCRA stable by chemical cleaning and high-pressure spray methods. Closure 
activities are summarized in Section 6.1 and detailed in the Final Closeout Report, Building 788 
and Clarifier Tank, RCRA Closure Decommissioning Project Summary Report of RCRA 
Closure Activities for Units 21 and 48 in Building 788 (RMRS 1999a). The estimated 
dimensions and areas of the slabs are presented below. 

0 

47 by 10 470 
30 by 30 900 
10 by12 1 20 

Table 2-3 
RCRA Unit Dimensions 

\---- I 

All structures associated with RCRA units 21 and 48 have been removed except for the facility 
pads (RMRS 1999a). 

PACs 
There are four PACs associated with SEP operations: 

PAC 700-1 113, associated with water released from Pond 207-C (DOE 199%); 

PAC 900-1310, associated with a spill from the ITS (DOE 1994a); 

PAC 900-1314, associated with sludge release from Pond 207-B (DOE 1994b); and 

PAC 900-1315, associated with a release from a tanker truck on the East Patrol Road, north 
of Spruce Avenue (DOE 199%). 

PACs 700-1 113,900-13 14, and 900-13 15 have been investigated, and, based on the results, NFA 
was proposed. (Refer to DOE 199% for PACs 700- 11 13 and 900-13 15, and DOE 1994b for 
PAC 900-1314.) CDPHE concurred with the NFA requests on March 13,2002. 

PAC 900-13 10 received approximately 490 gallons of water from the ITS on November 30, 
1992, when a pipe coupling in the 3 inch transfer line on the eastern slope of the 207-B North 0 

31 
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berm separated during subzero weather. ITS water consists of collected groundwater from the 0 SEP area. COCs include U and nitrate. The pipe connection was repaired and the system was 
placed back into service. 

2.2.2 Actions Taken 

Various activities and projects have been undertaken that are related to these other units in the 
area of the SEP. A majority of these other units were removed recently as separate actions in 
accordance with ER RSOP FY02 Notification #02-08 (DOE 2002b). In addition, sampling was 
conducted in accordance with IASAP Addendum #IA-02-07 (DOE 2002~).  The actions taken 
include: 

Portions of OPWL and NPWL: Contaminated above-grade waste lines (NPWL), segments 
of lines located less than 3 feet belowgrade and within the berms (OPWL), valve vaults, and 
collection sumps were removed, characterized, and disposed of in accordance with the ER 
RSOP. Soil contaminated by known releases (that is, OPWL, valve vaults, and collection 
sumps) was removed if concentrations were above RFCA Tier I ALs and disposed of. 
Sampling in the vicinity of suspected areas identified soil contamination. For example, it is 
known that the valve vault west of Pond 207-A leaked, and, therefore, the area around the 
valve vault was investigated. All soil removal included confirmatory sampling to ensure that 
all contaminated soil had been removed. Excavated soil was also characterized for waste 
management purposes. The leak detection line east of the B-Series Ponds and under Pond 
207-C was disrupted and foamed in place. 

MST Line: The MST line to Building 910 was disrupted that is the line was cut (disrupted) 
and filled with foam. 

Various Structures Associated With Pond Cleanout Operations: Various structures 
associated with pond cleanout operations were removed, including Building 788/788A, 
Trailer 788A, the 207 Clarifier unit, and the 308A Pumphouse. Part of Building 788A was a 
RCRA-permitted unit (Unit 21), and the Clarifier and Pumphouse were part of a RCRA 
interim status unit (Unit 48). All that remain are concrete slabs. Partial closure was 
completed for the entire Unit 21 concrete slab except for the area of the former Permacon. 
The Permacon area was rendered KCRA stable by decontamination using chemical cleaning 
and high-pressure spray methods. Partial closure was completed for all of Unit 48 except for 
the 207 Clarifier and 308A Pumphouse slabs. The Clarifier slab was rendered RCRA stable 
by the application of acrylic latex spray-on fixative. The Pumphouse slab was rendered 
RCRA stable by chemical cleaning and high-pressure spray methods. Closure activities are 
presented in the Final Closeout Report, Building 788 and Clarifier Tank, RCRA Closure 
Decommissioning Project, and Summary Report of RCRA Closure Activities for Units 21 and 
48 in Building 788 (RMRS 1999a). 

RCRA Units 21 and 48: The concrete pads remaining for these units were removed and soil 
samples were collected beneath the pads. Samples were analyzed in accordance with the 
IASAP Addendum #IA-02-07, results indicated all detected contaminants were below RFCA 
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Tier I ALs. Therefore, the remaining portions of these units were RCRA closed through 0 removal. 

PAC 900-1310: Soil from PAC 900-1310 was sampled and characterized. Analytical results 
indicated radiological contaminants detected were all less than current RFCA Tier I1 ALs and 
metal concentrations were all less than current RFCA Tier I1 ALs except for arsenic, which 
was below Tier I ALs (Maximum detected concentration of 17 mgkg compared to the RFCA 
Tier II AL of 2.99 mgkg.) Nitrate and nitrite were also well below current RFCA Tier II 
ALs. 

Manholes, utilities and piping support racks, and concrete ramps and barriers: 
Manholes, utilities and piping support racks, and concrete ramps and barriers were removed, 
characterized and disposed of in accordance with the ER RSOP. 

Unnecessary monitoring wells: Unnecessary monitoring wells were abandoned in 
accordance with applicable regulations under the Site’s well abandonment program 
(P209089, P209489,41693,43893,43993,23795,26095,2786,3887,05093,05193, and 
05393.) (Refer to the Well Abandonment and Replacement Program, Work Plan Addendum 
for the Solar Evaporation Ponds, [Kaiser-Hill 2002al.) Lysimeters in the area were also 
removed. 

2.2.3 Current Status 

The other RCRA units were RCRA closed by removal; these closure activities will be 
documented in a final closeout report. All aboveground lines, valve pits, sumps, pumps, and 
associated equipment have been removed. All lines located less than 3 feet below grade have 
also been removed. Lines located more than 3 feet below grade have been disrupted by cutting 
or disconnected and filled with foam. Soil has been sampled in areas around the OPWL that are 
known to have leaked (for example, around the valve pit) and at PAC 900-1310. Residual soil 
concentrations present around all these other units are below current RFCA Tier I ALs. 

0 

The B-Series ponds are shown on drawings to have leak detection lines; however, this was never 
verified based on field activities conducted under ER RSOP Notification #02-08. 

3.0 

The source of groundwater and soil contamination within the SEP MSS was process waste 
managed in the various units and ponds in this area. Contamination resulted from the leakage of 
the original and existing ponds, and releases from the OPWL and PAC 900-13 10 (ITS Water 
Spill). Process waste has been removed from these units and shipped offsite for disposal. (Refer 
to the Final Closeout Report, Building 788 and Clarifier Tank, RCRA Closure Decommissioning 
Project, and Summary Report of RCRA Closure Activities for Units 21 and 48 in Building 788 
(RMRS, 1999a) and Historical Release Report Second Quarterly Update (DOE (1993). Previous 
investigations have been conducted to characterize the SEP MSS for purposes of defining the 

NATURE AND EXTENT OF CONTAMINATION 

nature and extent of contamination. These investigations are detailed in the following 
documents: 0 



Sol;rr Evaporation Ponds, Final Proposcd Action Mcinorantlum 
Datc: 4/03 Papc 2s 

DOE, 1995a, OU 4 Solar Evaporation Ponds, Interim Measurehterim Remedial Action 
Environmental Assessment Decision Document: 

DOE, 1994c, Final Phase 11 Resource Conservation and Recovery Act (RCRA) Facility 
Investigation/Remedial Investigation (RFI/RI) Work Plan, OU 4; 

ERM, 1996, OU 4 SEP, Phase 11 Ground Water Investigation, Final Field Program Report; 

RMRS, 1996; Management Plan for the ITS Water; 

RMRS, 1997; SPP Remediation and ITS Water Treatment Study; 

DOE, 1992b; Final Phase I RFI/RI Work Plan, Original Process Waste Lines (Operable Unit 
9; and 

RMRS, 1995, Solar Evaporation Pond 20°C Characterization Report for the Rocky Flats 
Environmental Technology Site. 

Most waste lines, drain tiles, and leak detection lines should not have been a significant 
contribution to the contamination present within the MSS. Process waste should have drained to 
the collection sumps long ago and should no longer be present in the lines. If residual liquid is 
present, the lines will be drained prior to foaming or removal. Also, it is assumed, based on 
visual inspection of the lines and composition of the lines, that contaminants should not have 
significantly penetrated or adhered to the line construction materials. This is based on the 
knowledge that stainless steel, steel, PVC, cast iron, and vitrified clay'3 lines exist within this 
IHSS. 

0 
It is noted that this section may include possible explanations for the presence of certain 
contaminants (for example, acetone as a laboratory contaminant) in defining the nature and 
extent of contamination. However, for purposes of defining risk (as discussed in Section 5.0 and 
Attachment E) all SEP data were used as defined in Attachment II. 

3.1 Groundwater Contamination 

Groundwater Contamination is Jiscu-mJ t i x f l y  for ~ U I F O S ~ ~  of Jefii-iiilg the naiel,e and exred si 
contamination and to determine whether additional soil remediation could reduce the long-term 
stewardship obligations of the SPP treatment system. However, corrective action of existing 
groundwater contamination, including treatment, is addressed in a separate IM/IRA decision 
document. (Refer to the Final Solar Ponds Plume Decision Document [DOE 1999a1, and its 
Minor Modification [DOE 2002dl.) 

From previous investigations and as documented in the SPP Decision Document (RMRS 1999c), 
it is known that the SPP is an area of groundwater contamination that extends from the SEP 

Based on technical information associated with the manufacture of clay pipes/lines, when clay pipe is vitrified, the 
clay mineral particles become infused into an inert, chemically stable compound that is resistant to attack by various 
chemicals including acid and solvents. (Refer to the National Clay Pipe Institute @ www.ncpi.org.) 

13 

0 
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northeast toward North Walnut Creek and southeast toward South Walnut Creek. It is contained 
within the upper hydrostratigraphic unit  (UHSU). 

The groundwater flow path in the area of the SEP is very complex due to the varying thickness of 
the unconsolidated deposits and weathered bedrock units and the highly variable primary and 
secondary permeabilities of the two units. The combination of the varying thickness of the 
unconsolidated deposits and seasonal water table fluctuations result in large areas of the 
unconsolidated deposits in the area of the ITS becoming unsaturated. The hydraulic gradient 
between the unconsolidated deposits and weathered bedrock at the SEP is downward, due to 
infiltration of rainfall at the ponds. General depth to groundwater beneath the SEP has 
historically been approximately 10 to 20 feet (DOE 1999a). However, based on the dry 
conditions during 2002, depth to groundwater is approximately 25 to 30 feet. 

Recharge and subsurface inflow to the SEP area originates from both natural and anthropogenic 
sources. Sources of recharge to the SPP include natural groundwater flow entering the SEP area 
from the west and southwest, infiltration of precipitation on the SEP and ITS hillside, runoff 
from the former PA directed to the ITS, and water used for dust suppression at the SEP. (DOE 
1999a). 

At the SEP, the UHSU groundwater contains high total dissolved solids (TDS) concentrations, 
most notably in the immediate vicinity of the ponds and the portion of North Walnut Creek 
located north of the SEP. Leakage of process water concentrated by evaporation from the ponds 
provided a source of chemically distinct water to groundwater in the MSS area. Concentrated 
water is easily distinguished from natural recharge water by its high TDS and major-ion contents 
(EG&G 199%). 

0 
The primary contaminants in the SPP are various isotopes of U and nitrate (DOE, et al., 1996). 
Monitoring wells have also indicated detection of lithium, selenium and t h a l l i ~ m ' ~  at 
concentrations above groundwater ALs. However, an analysis of metals distribution was 
conducted, and the results indicate there is no metals plume associated with the SEP (DOE 
1999a). 

Four monitoring wells (1386, 1786,70099 and 70299) monitor the nitrate- and uranium- 
contaminated groundwater plume associated with the SEP. Nickel concentrations in well I 386 
have increased steadily since spring 1992 and, except for two sampling dates, have been greater 
than Tier II ALs since spring 1993. Investigation of this upward trend in nickel concentrations in 
Well 1386 is currently being conducted. Selenium concentrations in Well 1786 have been 
consistently greater than Tier II ALs since sampling was initiated in February 1990. Nitrate 
concentrations have declined over time in Well 1786 and have remained essentially unchanged at 
Well 1386. U activities (U-233/234, U-235) at Well 1386 and Well 1786 exceeded RFCA Tier II 
groundwater ALs during fourth quarter 2001 (Kaiser-Hill, 2002b). However, U activities in these 
wells are consistently below RFCA Tier I groundwater ALs. 

~ ~ 

l 4  The maximum detected concentration of thallium in subsurface soil is 4.2 mgkg and its maximum detected 
background concentration is 4.1 mgkg. Current RFCA ALF does not identify an AL for thallium in surface or 
subsurface soil. Proposed surface soil Preliminary Remediation Goals (PRGs) do not include thallium as a 
contaminant. Historical knowledge does not indicate thallium was used in processes that were discharged to the 
SEP. 

0 
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Based on historical data, U and nitrate concentrations in surface soil and subsurface soil are all 
below RFCA Tier I and Tier I1 ALs. In addition, lithium, nickel, and selenium concentrations are 
also below Tier I and Tier I1 ALs in both surface and subsurface soil. A discrete secondary 
source of contamination has not been observed in the area of the SEP. Therefore, no additional 
soil removal is required for purposes of reducing the long-term stewardship obligations of the 
SPP treatment system. 

The current SPP collection and treatment system was installed as an WL/IRA and placed into 
operation in 1999. This new system replaced the previous temporary MST storage and Building 
374 evaporation treatment systems. The SPP system collects water primarily from the old 1,100- 
foot-long ITS, passes it through a two-stage treatment cell containing iron filings (to remove U 
from water) and wood chips, and discharges the effluent to a gallery near Walnut Creek. 
Groundwater influent concentrations of U are fairly constant at 20 to 30 pCiL. U effluent 
concentrations from the SPP treatment system are 0 to 0.96 pCiL, averaging 0.15 pCiL (DOE 
2001). A minor modification to the 1999 IM/IRA was submitted and approved by CDPHE 
during Fiscal Year (FY) 02, to increase the amount of water treated by the treatment system, by 
installing a collection sump in the existing collection trench and pumping groundwater into the 
existing treatment cell. Gauging Station (GS) 13 is the performance monitoring location for the 
SPP treatment system. 

Tritium has been detected in the vicinity of the SEP in both surface soil and groundwater based 
on historical sampling conducted in 199 1. A signature of tritium was observed around the ponds 
in groundwater with a maximum concentration of 13,850 pCiL in 1991. This concentration was 
below the drinking water standard of 20,000 pCi/L and currently this concentration is 
approximately 6,300 pCi/L due to radiological decay. Vadose transport and dispersion in 
saturated zones should further reduce this maximum concentration. 

0 

Tritium sampling has also been conducted near the SPP treatment system and the Site boundary 
to assess possible surface water impacts. The maximum concentration detected near the SPP 
treatment system in 1991 was 780 pCi/L. This detection was observed in January 1991 and 
exceeded the surface water standard of 500 pCi/L. Subsequent samples collected from October 
1991 to February 1992 had concentrations below the surface water standard. Samples collected 
after April 1991 had tritium concentrations below detection limits. The overall averaged 
concer?tra:ion at this loca~ion w d b  55 pCii”,. Tii~imi sampks colltcted at tiie Site boclndruy froria 
199 1 to 2002 had a maximum reported concentration of 13,400 pCiL in 199 1. Maximum 
concentrations steadily declined in the following years from 3,3 10 pCdL and were below 
detection limits from 1999 to present day. Detection limits ranged from 150 to180 pCiL at the 
Site boundary location. 

The activity of tritium in groundwater and surface water near the SEP, and for the Site as a 
whole, are well below drinking water and surface water standards. 

3.2 Soil Contamination 

Extensive historical data from analysis of surface and subsurface soil from the SEP area were 
collected, quantified, and originally stored in electronic format in the R E T S  environmental Soil 
Water Database (SWD). The sampling and analytical programs followed approved work plans, 
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and chemical analytical results were validated in accordance with EPA and RFETS data 
validation guidelines. All contaminants detected are PCOCs. 0 
In addition, characterization data obtained based upon actions conducted in accordance with the 
IASAP and the ER RSOP, such as confirmation samples collected after the removal of sumps, 
have been included in the closeout report and will not be included in this PAM. 

3.2.1 Surface Soil Contamination 

Surface soil contaminants include metals, nitrates, and radionuclides. The distribution of these 
contaminants on the SEP berms and nearby indicates that surficial contamination may have 
resulted primarily from aerosol dispersion of SEP liquids or SEP overtopping. The drainage tile 
between Pond 207-A and the 207-B Ponds appears to have discharged contaminants to the 
hillside north of the SEP. The occasional incidence of elevated metals in the seep areas north of 
the SEP were attributed most likely to the local accumulation of metals transported in 
groundwater that discharges to the ground surfaces. Although metal concentrations in seeps are 
occasionally elevated, there is no distinctive metals plume associated with the SEP (DOE 1999a). 
These fluctuations may be associated with variations in water chemistry such as pH or the 
concentration of various anions. 

The sporadic distribution of semivolatile organic compounds (SVOCs) in surfkial soil and their 
absence in vadose zone soil suggests that these contaminants are not related to waste 
management practices at the SEP. The SEP have been lined and relined on several occasions 
with asphaltic material, and the staging of asphaltic construction materials or operation of a “hot- 
mix” batch plant may have contributed to the isolated sources of polycyclic aromatic 
hydrocarbon contamination. In addition, the distribution of polychlorinated biphenyl (PCB) 
Arochlor-1254 does not display a pattern consistent with contamination migration from the SEP. 
(Refer to OU 4 Solar Evaporation Ponds, Interim Measurehterim Remedial Action 
Environmental Assessment Decision Document, Part 11, Volume 1, Section 4 [DOE, 1995al.) 

All concentrations of contaminants are below RFCA Tier I. In addition, contaminant 
concentrations are below proposed soil ALs (October 2002), with the exception of manganese, 
which is discussed further in the risk assessment (Attachment 11) for the SEP. 

3.2.2 Subsurface Soil Contamination 

Subsurface soil samples were collected from within the 0 to 6 foot depth interval, the 6 to12 foot 
depth interval, and depths greater than 12 feet. (Most samples stopped at the top of bedrock.) 
Samples outside the SEP were composited over 6-foot intervals, with the exception of samples 
for VOC analyses, which were collected at discrete 2-foot intervals. The sample intervals for 
collection of subsurface samples beneath the SEP were specified in TM No. 2 and varied from 
those subsurface samples collected outside the SEP as follows: 

Samples composited over 2 foot intervals: Radionuclides, Target Analyte List (TAL) 
metals 
vocs 

Nitrate 

Samples collected 2 feet below ground and at every 
other 2 feet, and one sample from bedrock: 0 Samples composited over 4 foot intervals: 
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Samples composited over 6 foot intervals: 0 SVOCs, pesticides, PCBs, cyanide, sulfide 

Subsurface contaminants include metals, VOCs, radionuclides, and nitrates. The extent of 
metals contamination in the subsurface was more limited than in the surficial soil; however, the 
general distribution was similar. Metal contaminants ( Im-Iuin. cdmiiitil,  i n l c  ium. pctt:ii\inm. 
sodium, and zinc identified as PCOCs in the OU 4 IM/IRA) occurred predominantly in the 
immediate vicinity of and beneath the SEP (in the 0.5 to 4 foot range). With the exception of 
barium (highest concentration ranged between 3.5 to 9.5 foot range) and zinc (highest 
concentration ranged between 12.2 and1 8.2 feet), concentrations of metal contaminants generally 
decreased with depth. The distribution of metals in the subsurface indicates that metals entered 
the vadose zone from SEP liner breaches and were subsequently sorbed onto the soil matrix. 
Elevated metal concentrations also occurred at the outfall of the drainage tile on the hillside north 
of the SEP (DOE 1995a). 

Toluene, acetone, and methylene chloride were the only VOCs detected at significant 
frequencies. Although toluene was frequently detected, the results of the duplicate sample 
evaluation indicate that the analyses for toluene were not accurate and precise. The pervasive 
distribution of toluene in the subsurface at low levels indicates that external factors, such as 
cross-contamination during sampling or analysis, may have been responsible for the 
identification of toluene in samples. Acetone and methylene chloride were detected in 
equipment rinsate and laboratory blanks, which also suggests that these VOCs were introduced 
during sampling and laboratory activities (DOE 1995a): 

The distribution of radionuclides (Am-241, Pu-239/240, U-233/234, U-235, U-238, radium (Ra)- 
226, strontium (Sr)-89/90, cesium (Cs)- 134, Cs-137, gross beta, and tritium were identified as 
PCOCs in the OU 4 IM/IRA) beneath the SEP indicates that activities generally decreased with 
depth. With the exception of U-233/235, U-238, gross beta radiation sources, and tritium, the 
presence of radionuclide contaminants is generally restricted to areas beneath the SEP (0.5 to 6 
foot range) and the drainage tile outfall area north of Ponds 207-A and 207-B North. The 
exceptions listed are found beneath the SEP, and north, downgradient of the SEP at seeps within 
the former PA and further downslope (north) of the former PA in the Buffer Zone (BZ) (DOE 
1995a). U Contamination exists as a large dispersed area of very low activities beneath and to the 
north cf the SEP; no discrete ~ c n n d i ? r l .  s01irc-c 3+-’l ;<- rT-w-7: A *  T ~ ~ v r - H i l l  2001) 

The distribution of nitrate in the subsurface (0.5 to 4 foot range) suggests that nitrate has a 
distribution pattern similar to that of tritium and that concentrations decrease with depth. 
Cyanide is present beneath Pond 207-A, north of the drainage tile outfall area, and north of Pond 
207-C at shallow depths (0 to 6 feet). Cyanide is also found pervasively throughout the vadose 
zone beneath the northeastern portion of Pond 207-B North, and at depth (greater than 12 feet) 
northeast of the SEP in the BZ (DOE 199%). 

All contaminant concentrations are below RFCA Tier I ALs. In addition, all subsurface soil 
contaminant concentrations are below proposed soil ALs (DOE, et al. 2002), with the exception 
of arsenic. The maximum detected concentration of arsenic in subsurface soil is 24.6 mgkg and 
the proposed action level is 22.2 mgkg. However, in following the proposed RFCA Attachment 0 
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5 soil risk screen process, no further accelerated action is required. (For specific depths and 0 concentrations of contaminants, refer to the various tables in Appendix A.) 

3.3 Liner Contamination 

Fifteen pond liner material grab samples were collected as part of the OU 4 Phase I RFURI 
activities conducted in 1993; results were summarized in the 1995 proposed M I R A  Decision 
Document for OU 4. Six samples were collected from Pond 207-A, and three samples each from 
Ponds 207-B North, 207-B Center and 207-C. These pond liner material samples were submitted 
for determination of TAL metals and radiochemical analytes. Cyanide analysis was also included 
for Ponds 207- B North and Center. Four additional samples were collected in Pond 207-C and 
analyzed for metals using the Toxicity Characteristic Leaching Procedure (TCLP). 

Organic analysis was not conducted on the samples collected from the liner material, because the 
matrix of the material (asphalt) would interfere significantly with the method of analysis 
resulting in extremely high detection limits and data that cannot be interpreted. The overall 
concentration of organic contaminants that may be present in the liner material would be 
significantly less compared to the concentration of the matrix material. Therefore, because the 
ponds managed low concentrations of organics in the wastewater and sludge”, the ponds were 
designed to evaporate, and asphalt is an impermeable material, it is conservatively assumed that 
the concentrations of organics detected in subsurface soil (more absorbent than asphalt) are 
representative of the liner material as well. It is also noted that solvents and other organics were 
not reported to have been routinely discharged to the SEP (DOE 1995a). 

Metals and radionuclides were detected in the liner material samples. The highest concentrations 
of metals were detected in Ponds 207-A (cadmium and lead) and 207-C (arsenic). Pond 207-A 
and Pond 207-C historically managed waste with higher concentration of contaminants. 
However, the TCLP results for the liner material from pond 207C indicate all RCRA metals were 
below regulatory limits and, therefore, the liner material is not a characteristic hazardous waste 
due to the presence of metals. These TCLP results are considered representative of all the ponds 
based on a review of all the pond liner material data, the historical use of the ponds, and a review 
of historical data associated with wastewater and sludge managed in the ponds. 

4.0 FUTURE LAND USE 

The current conceptual land use for the IHSS 101 AOC, as shown in RFCA Attachment 5, Figure 
1, is a capped area and monitored retrievable storage, surrounded by a larger restricted open 
space area. Future on-site land use at R E T S  includes environmental restoration, 
decontamination and decommissioning, and transfer of jurisdiction to the U.S. Fish and Wildlife 
Service for use as a wildlife refuge, in accordance with the Rocky Flats National Wildlife Refuge 

In accordance with an EPA memorandum to the CDH (February 27, 1989): “After review of the analytical 
information presented in the solar ponds closure plans, it is apparent that the ponds did not contain listed organic 
solvents above land ban restrictions levels when analyzed in 1984, 1985 and 1986.” (EPA 1989). In addition, 
analytical data collected in August 1991 indicate that VOCs, SVOCs, and alcohols were not detected in the liquids 
from Pond 207-A, and the B-series ponds. Parts per billion levels of tetrachloroethene and trichloroethene were 
detected in the liquids from Pond 207-C (DOE 1995a). 

0 
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Act of 2001. The refuge is currently envisioned to require minimal maintenance following 
remediation, however, wildlife refuge workers (WRWs) are assumed to be present onsite for 
most of the year and engaged in refuge maintenance and ecological work activities. Ecological 
surveys performed in compliance with the Threatened and Endangered Species Act indicate the 
presence of habitat potentially suitable for protected plant and animal species, such as the 
Preble’s Meadow Jumping Mouse. Because of the conceptual land use, residential development 
is not considered a foreseeable future land use scenario and was not included in the risk 
assessment. 

0 

5.0 EVALUATION OF RISKS 

Attachment I presents an evaluation of data adequacy used to support and quantify risk 
calculations submitted in the human health risk assessment (HHRA) presented in Attachment II. 
The HHRA estimated health risks for WRW onsite receptors that could be exposed to COCs at 
the SEP AOC, based on historical data. (Results of this risk assessment do not take into account 
soil removed in accordance with ER RSOP Notification W2-08.) The AOC covered by the data 
evaluation and risk assessment is shown in Appendix A, Figure 1. I ,  and covers approximately 33 
acres. The AOC was defined to include the modified MSS 101, as well as an additional area to 
the south and north based on existing analytical data. Exposure media evaluated include surface 
soil, subsurface soil, pond liner material and outdoor air. 

Extensive historical data from analysis of surface and subsurface soil and pond liner material 
from the SEP area were collected, quantified, screened, and then used to select COCs for a risk 
assessment. (Refer to Appendix A of the risk assessment for a description of the screening 
process.) These datal6 were filtered and screened to ensure usability for risk assessment 
purposes. All contaminants detected are considered PCOCs. PCOCs were screened relative to 
PRGs for an on-site WRW exposure scenario set to a 1E-06 risk level and a HQ hazard quotient 
of 0.1, given that the target risk level is 1E-05. This ensures that the cumulative effects of 
PCOCs will be taken into consideration. Based on the risk assessment (Attachment 11, the 
following COCs were identified: 

0 

Surface Soil 
Cadmium 
Chromium 
Am-24 1 
h-239/240 
U-234 
U-235 
U-238 

Liner Material 
Chnimium 
Am-24 1 
U-235 

Subsurface Soil 
Cdmium 

Am-24 1 
Pu-239/240 
U-234 
U-235 
U-238 

Am-24 1, Pu-239/240, and U-235 in surface soil are the largest contributors to risk. (Although 
manganese concentrations were above the proposed soil ALs (DOE, et. al. 2002), it was dropped 
as a COC because levels were was not statistically above background.) A complete set of the 

l 6  Data collected in 2002 as a result of the activities identified in ER RSOP Notification #02-08 and IASAP 
Addendum #IA-02-07 were not included in the data set used in the risk assessment. 
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data used in the risk assessment and an evaluation of the data are presented in Appendix A of the 0 risk assessment. 

Results of the risk assessment indicate the cumulative HI for non-carcinogenic health effects for 
RCRA constituents were well below 1 .O (0.04) for reasonable maximum exposure (RME) 
conditions. No adverse noncarcinogenic health effects are expected, even for sensitive 
individuals, because HIS are less than 1 .O. Therefore, no action is warranted due to non- 
carcinogenic effects. 

The total cancer risk to a WRW due to RCRA constituents is 6E-07 and SE-06 for radionuclides. 
Therefore, based on achieving protective media cleanup standards for human health that support 
a risk less than 1E-OS for a WRW, no action is necessary for either RCRA or radionuclide COCs 
due to carcinogenic effects. 

With regards to the liner material, the risk assessment identified only one metal, chromium, as a 
COC. The risk from chromium in the liner material was 3E-07. The concentrations of all other 
metals in the liner material and the of organics present in the subsurface soil (conservatively 
assumed to be representative of the liner material) were screened to below 1E-06 for a WRW 
scenario. Therefore, the liner material is determined not to contain hazardous waste above a 1E- 
05 risk to a WRW. 

6.0 CONCLUSIONS 

Based upon the current condition of the SEP area and on previous actions taken the following 
conclusions are supported: 

The source of the SPP contamination was the waste managed in the ponds; this waste has 
been removed from the ponds. 

Groundwater contamination is being treated and is addressed under a separate IM/IRA. 

Groundwater contaminants that are also present in soil are all below current RFCA Tier II 
ALs. 

The liner material was determined not to contain hazardous waste above a 1E-OS risk and is 
not a characteristic hazardous waste. 

The total carcinogenic risk to a WRW for RCRA constituents is 6E-07. The risk for 
radiological contaminants is 5E-06. Both of these risks are below the target risk of 1E-05 for 
a WRW. 

The HI for non-carcinogenic effects are less than 1 .O. 

Concentrations of contaminants in soil do not pose an unacceptable hazard to ecological 
receptors. 

Other RCRA units in the SEP area have been closed by removal. 
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All aboveground structures, including sumps, valve pits, and lines located less than 3 feet 0 belowgrade have been removed. 

In addition, separate from RCRA closure, radiological contaminant activities have also been 
determined to be below both RFCA Tier I ALs and proposed soil ALs (DOE, et al. 2002). 
Therefore, under CERCLA, no additional action is required for these contaminants. 

6.1 RCRA Closure 

This section focuses only on RCRA constituents for purposes of demonstrating closure of the 
SEP and the entire AOC. The alternative closure requirements have been defined as follows: 

Achieve protective media cleanup standards for human health at 10-05 lifetime excess cancer 
risk for a WRW; 

Provide that the concentration of contaminants in soil do not exceed an HI of 1 for a WRW; 

Ensure that contaminants that exceed the ecological ALs for target species (listed in Table 3 
Action Levels, in Attachment 5 of RFCA [DOE, et al. 20021) do not pose an unacceptable 
hazard considering the target species and exposure unit for that species, and the location, 
areal extent and concentration of contamination: and 

As previously discussed, the results of the risk assessment indicate that for RCRA constituents 
the total cancer risk to a WRW is 6E-07, which is well below the closure requirement of 1E-05 
for a WRW. The HI is 0.04, which is below 1 .O, and contaminant concentrations are below 
ecological ALS. ’~  

Comply with the closure performance standard in 6 CCR 1007-3, Section 265.1 1 l(a) and (b). 

The closure performance standard of 6 CCR 1007-3, Section 265.11 l(a) and (b) is defined as: 

Minimizes the need for further maintenance; and 

Controls, minimizes, or eliminates, to the extent necessary to protect human health and the 
environment, post-closurl: escape of I~azardzus Y? <.s tc. hclt:,,-duus comtituents, leachate, 
contaminated runoff, or hazardous waste decomposition products to the ground or surface 
waters or to the atmosphere. 

Therefore, to demonstrate compliance with this closure performance standard, the following 
sections discuss each of these requirements. 

6.1.1 

No further maintenance of the SEP AOC is required for the following reasons: 

Minimize the Need for Further Maintenance 

” There is one elevated concentration of lead (121 mgkg) above the ecological action level (97.7 mgkg), which was 
determined not to be an impact to target species. 

0 
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The concrete pads associated with RCRA Units 21 and 48 were closed by removal 0 
Contaminated soil beneath the concrete pads associated with RCRA Units 21 and 48 was 
removed. 

Segments of the OPWL, valve vaults associated with the OPWL, and collection sumps 
associated with drainage tiles and the leak detection system were removed. 

Contaminated soil around the OPWL, valve vaults, and collection sumps were removed. 

Contaminated soil from PAC 900- 13 10 was removed. 

Soil removal was not necessary for purposes of reducing the long-term stewardship 
obligations of the SPP treatment system. 

No leachate is being generated from the current SEP configuration. 

The SEP liner material at the surface, as it currently exists, does not contribute to risk. 

The concentration of contaminants in soil do not exceed an HI of 1 for a WRW. 

The concentration of contaminants in soil does not pose an unacceptable hazard to ecological 
receptors. 

All surface and subsurface soil contaminants are below RFCA Tier I A L s .  0 
Contaminant concentrations are below the proposed soil ALs (DOE, et al. 2002), with the 
exception of manganese, which was determined not to be statistically above background. 

The total cancer risk to a WRW due to RCRA constituents is 6E-07, which is  well below 
target risk of 1E-05 for a WRW scenario. 

6.1.2 Post-Closure Escape of Hazardous Waste 
Bccausc: the source of coi-itamiriation associated with the SEP (was:zwatcr and sli td*~-~) ab has Cj---* ULli  

removed, the potential for post-closure escape of hazardous waste has been eliminated. In 
addition, both the liner material and surrounding soil are determined not to contain hazardous 
waste above a 1E-05 risk to a WRW. In addition, the liner material does not exhibit the toxicity 
characteristic for D004-DO11 metals and is not considered a DOO1, D002, or DO03 hazardous 
waste. 

6.1.3 Post-Closure Escape of Hazardous Constituents 

Because the source of hazardous waste has been removed, and both the liner material and soil do 
not contain hazardous waste above the 1E-05 risk to a WRW, the potential for post-closure 
escape of hazardous constituents does not present a situation adverse to the long-term protection 
of human health and the environment. 0 
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6.1.4 Post-Closure Escape of Leachate 

Because all hazardous waste has been removed, and remaining constituents are below risk-based 0 
levels, the potential for post-closure escape of leachate has been minimized. Currently, no 
leachate exists from the SEP. 

6.1.5 

Both the liner material and soil have been determined not to contain hazardous waste above the 
1E-05 risk to a WRW. Therefore, the potential for post-closure escape of contaminated runoff 
has been minimized. 

Post-Closure Escape of Contaminated Runoff 

6.1.6 

Because all hazardous waste has been removed, and the liner material and remaining soil do not 
contain hazardous waste above the 1E-05 risk to a WRW, the potential for post-closure escape of 
hazardous waste decomposition products has been minimized. 

Post-Closure Escape of Hazardous Waste Decomposition Products 

This PAM is proposing a NFA designation for the SEP AOC, because the SEP meet the 
alternative RCRA closure requirements by achieving cleanup to the 1E-05 risk for a WRW and 
complies with the closure performance standard in 6 CCR 1007-3, Section 265.1 I I(a) and (b). 

6.2 IHSS 101 

Without additional remedial action, the SEP area, including IHSS 101, is protective of human 
health and the environment because the total carcinogenic risk to a WRW for RCRA constituents 
is 6E-07 and for radiological contaminants is 5E-06. The HI for non-carcinogenic effects is less 
than 1 .O. Contaminant concentrations remaining are below the ecological AL (DOE, et al. 2002) 
for target species. In addition, all surface and subsurface soil contaminant concentrations are 
below RFCA Tier I ALs for open space; all surface and subsurface soil contaminant 
concentrations are below the proposed RFCA ALs (DOE et al. 2002) resulting in a lifetime 
excess cancer risk of IE-05 to a WRW. Consequently, no further remedial action is required for 
MSS 101. 

6 3  S ~ ~ ~ ~ ~ ~ T  

Table 6- I summarizes the activities required for completion or closure of the SEP and the 
various other units that exist within MSS 101. 

7.0 ENVIRONMENTAL IMPACTS 

Paragraph 95 of RFCA specifies that National Environmental Policy Act (NEPA) values will be 
included in R E T S  decision documents (DOE, et al. 1996). While environmental consequences 
are addressed in part throughout the decision document, this section of the document specifically 
examines environmental impacts and satisfies the RFCA requirement for a NEPA-equivalent 
assessment. 



.... a 
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In general, this PAM demonstrates that the SEP can be left in their current condition without 0 presenting an unacceptable risk to human health and safety or the environment. Closure of the 
SEP, without implementing best management practices (BMPs) such as leveling the berms and 
ponds, will not affect or will have very minor effects on air quality, groundwater, ecological 
resources, soil and geology, and human health and safety. The visual appearance of the SEP will 
not match the appearance of a native grassland, and reestablishment and maintenance of native 
vegetation may be more difficult than on a contoured surface; however, these effects would not 
be significant. Surface water will collect in the SEP after rains or snowfall; generally, the 
collected water will evaporate. While sampling of water in Pond 207-A demonstrates that most 
parameters will pass surface water standards, if activities are planned in or around the SEP, 
surface water will be removed and managed per existing Site procedures (for example, for 
incidental water). 

Implementation of BMPs will have more notable impacts, which will be both beneficial and 
adverse. In most aspects, the impacts will be positive and lasting. Positive impacts will occur by 
reducing or eliminating movement of and exposure to residual contaminants from the SEP, by 
increasing wildlife habitat, and through an improvement in the appearance of the area. Adverse 
impacts are limited to temporary effects, such as increased air emissions from the use of heavy 
equipment, potential erosion during remedial activities, and increased risks to safety during 
remedial operations. Both social and environmental impacts associated with the BMPs were 
considered. The following sections discuss the impacts from the BMPS; some issues are briefly 
discussed in the following paragraphs only. 

The SEP project does not affect compliance with the Historic Preservation Act of 1966. Because 
the project area has been disturbed previously, and most of the subsurface will not be further 
disturbed, the discovery of archeological or historic artifacts is very unlikely. If such artifacts are 
encountered, work will be stopped and appropriate RFETS procedures will be followed. 

Equipment used and dust generated during the BMP activities will be visible temporarily, and 
dust-control measures, such as watering, will be used as needed. Long-term, reclamation of the 
area will provide a more natural appearing landscape. Noise levels will be temporarily elevated 
during BMP activities, however, they are not expected to exceed levels commonly encountered 
during highway construction projects. Sensitive human receptors are not found near the SEP; 
therefore, noise is not 2 concern. 

In accordance with Executive Order 12898, potential impacts on minority and low-income 
populations were considered. The activities will occur on site away from inhabited areas, and 
will not lead to offsite indirect effects on nearby populations. Disproportionately high and 
adverse human health or environmental effects will not be imposed on these populations. The 
BMP activities will provide short-term employment for a limited number of people (less than 1 
percent of currently employed RFETS personnel), and socioeconomic effects of the activities will 
be minimal. 

7.1 Air Quality 

Implementation of the BMP will impact air quality; however, the impacts to air quality will be 
temporary, and will primarily occur from the operation of construction equipment. Fugitive dust, 
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including total suspended particulates (TSP) and particulate matter less than 10 micrometers in 0 aerodynamic diameter (PMlo), is of greatest interest. 

Fugitive dust emissions are estimated by identifying the types and capacities of the construction 
equipment to be used, duration of activities, the area or volume of soil to be disturbed, travel 
distances, environmental conditions, and use of an emission factor for each category of 
operations. The estimates use factors and equations for estimating emissions from the 
Compilation of Air Pollutant Emission Factors, AP-42, 5'h Edition, Volumes 1 and 2 (EPA 
2000). 

Fugitive dust emissions were estimated using factors for bulldozers, graders, and scrapers for the 
purpose of moving berms and importing 35,000 cubic yards of soil. The work includes 
contouring the entire site, and is estimated to last for 6 weeks at 40 hours per week. 

Total projected emissions are 5.5 tons TSP, and 2.3 tons PMlo (AQM 2002). The fugitive dust 
quantities are total amounts for the entire project. Most fugitive dust emissions will fall back to 
the ground at the SEP. The fugitive dust will include several nonradiological components that 
are specifically estimated. The following emissions are total amounts for the entire project on an 
annual basis: arsenic (6E-03 pounds); cadmium (3E-01 pounds); chromium (10E-02 pounds); 
and manganese (6E+00 pounds). Monitoring these emissions is conducted with special attention 
to a specified level of concern of 250 pounds per year; therefore, these emissions are not 
significant. 

Radiological emissions are based on the initial surface soil screening. The modeled result for the 
SEP activities is 2.9E-03 rnrem per year effective dose equivalent (EDE) to the maximally 
exposed individual (person most greatly impacted by the activities). The modeled EDE is well 
below the threshold monitoring level of 0.1 mrem per year, and radiological emissions are not 
significant. 

0 

7.2 Surface Water 

The SEP are situated on a level area and cover about six acres. The entire SEP AOC covers 
approximately 33 acres. Surface water consists of small amounts of water in the ponds; water in 
the ponds will be removed prior to the berms being pushed in. Surface water concerns are 
related to runoff and the effects on nearby drainagea. 

During contouring of the area, soil can be transported by runoff from precipitation events. The 
ground surface north of the SEP slopes steeply downward toward North Walnut Creek; however, 
surface water flow is intercepted by open channels and stormwater culverts. 

Surface water monitoring will be conducted as part of the Sitewide IMP to ensure that 
contaminant concentrations are not increasing, and that water quality standards are met. 

7.3 Groundwater 

Groundwater quality in the area of the SEP will not be directly affected by BMP activities. 
Groundwater is not directly addressed by this PAM; remedial actions for groundwater are 0 
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considered in other plans. For example, the groundwater plume under and downgradient of the 
SEP is being addressed as part of the ongoing SPP lM/IRA. 

The long-term indirect effect of the BMPs will be to direct water away from the area of the SEP, 
and allow greater volumes of water to be captured by plants growing on the site and released 
through the evapotranspiration process. 

7.4 Ecological Resources 

As currently configured, the SEP have little ecological value, and activities to cover and contour 
the SEP will have little short-term impact on ecological resources. The finished site will provide 
33 acres of revegetated open space that will have value for small mammals, songbirds, and 
similar species. The ecological value of the SEP area should increase over time, as the 
surrounding area is also revegetated, and animal species are better able to use the site. The area 
is to be revegetated with native plant species, which will be beneficial; however, but adverse 
impacts could occur if weed species are allowed to infest the area. The controls to ensure that a 
natural vegetative cover is established, and weed growth is prevented, will be identified and 
implemented in the Final Site Corrective Action DocumentRecord of Decision (CADROD). 

7.5 Soil and Geology 

The ponds will be filled with material from the berms (material originally excavated from the 
site) and additional soil will be brought in as fill and topsoil. Contaminated soil within the SEP 
was removed prior to implementing the BMP. Removal of contaminated soil will benefit the 
area as a whole. The use of mixed soil to change the area from an industrial pond use to a more 
natural prairie setting will also be beneficial in terms of soil and soil productivity in the 
remediated SEP area. 

0 

In the borrow site east of the ponds, where fill materials will be obtained, surface soil will be 
removed and soil productivity will be reduced. 

Subsurface geological resources would not be affected. Prime or unique farmlands would not be 
affected. 

7.6 ~~~r~~~~ IXealth and Szi'etj 

Closure of the SEP is being approached in a manner that identifies and evaluates cumulative 
risks to human health and safety. To ensure protection of human health and the environment, a 
risk assessment was performed based on COCs within the AOC. In particular, this PAM reviews 
the long-term risk to a hypothetical person subject to the greatest exposure (i.e., a future WRW). 
Short-term construction activities, which can pose a direct risk of injury to workers, are also 
evaluated in this PAM. 

BMP activities in the area of the SEP are comparable to typical construction activities (for 
example, operation of heavy equipment); unique or unusual activities are not associated with the 
closure. The activities will be short-term, lasting days to months, and will pose safety risks for 
workers that are similar to other demolition and construction operations. These risks are 
addressed through various controls required at the Site. For example, a project-specific Health 0 
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and Safety Plan (HASP) will address the entire scope of the project. As part of the HASP, a Job 
Hazard Analysis (JHA) will be prepared that will address each task, the hazards associated with 
that task, and the controls (for example, the use of personal protective equipment [PPE]) needed 
to minimize the risk inherent in that task. These controls and the focus on safety minimize the 
short-term risk associated with the project. 

0 

The long-term health and safety risk associated with the closed SEP is the focus of this 
document. As a primary requirement to closing the SEP, this document looks at future risks to a 
hypothetical most highly impacted person (i.e., WRW). The risks are based on an evaluation of 
COCs, which could have non-carcinogenic and carcinogenic effects on WRWs. This 
conservative approach bounds the maximum impact for offsite receptors or future visitors, 
because the risks to a WRW will be much higher than to any other person. 

Non-radiological health effects from exposure to chemicals using an HI. An HI greater than 1 is 
considered to be a basis for concern. The risk assessment in this PAM finds that the HI for non- 
carcinogenic health effects is well below 1 (0.04). The total cancer risk to a WRW, due to 
exposure to RCRA constituents left at the SEP, is less than 1 excess cancer case per 1 million 
exposed individuals (6E-07), and the total cancer risk to a WRW due to radionuclides 
(principally Am-241 and U-235) is 5E-06. These risks are well below the RCRA closure 
requirements for non-radiological contaminants and below the RFCA Tier I ALs for radiological 
contaminants. Therefore, the potential impact to the long-term health and safety of WRWs (and 
other persons) is insignificant. 

7.7 Irreversible and Irretrievable Commitment of Resources 

Irreversible and irretrievable resources are resources that are consumed, committed, or lost. 
Activities discussed in the PAM will irreversibly and irretrievably use or commit resources, but 
will not result in a significant loss of resources. Committed resources include the consumptive 
use of geologic resources and fuel use during construction activities. Fill, clay, sand, and gravel 
will be needed; the proposed approach requires a permanent commitment of approximately 
35,000 cubic yards of these materials. Adequate supplies are available locally without affecting 
local demand for these products. Fuel will be consumed by construction equipment and vehicles 
performing the construction, and will not be recovered. 

7.8 Cumulative Impacts 

Cumulative impacts may result from the combination of incremental impacts from past, present, 
and reasonably foreseeable future actions. Cumulative impacts could have the potential of being 
more significant than individual impacts due to synergism between types and areas of impacts or 
the individual impacts collectively resulting in significant effects to the environment. 

The Rocky Flats Environmental Technology Site Cumulative Impacts Document ( 0 )  (DOE 
1997) provides a broad-scope environmental impact analysis of activities planned to achieve the 
current R E T S  mission of site cleanup and closure. Environmental issues related to closure in 
general are addressed in that document. Specific activities, such as remediation of the SEP, may 
have cumulative effects, although at this time there are no other activities planned in the vicinity 
of the SEP that are expected to have significant cumulative environmental impacts. 
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Likely activities that would occur in the vicinity of the SEP would include the removal of SEP 
components. Components removed would include, for example, contaminated facility slabs, 
abovegrade waste lines, valve vaults, collection sumps, manholes, utilities and support racks, 
concrete ramps and barriers, soil contaminated by known releases (that is, OPWL, valve vaults, 
and collection sumps), unnecessary groundwater monitoring wells, and lysimeters. 
Decommissioning and demolition activities throughout the Site would continue, and trucking of 
waste and materials would be cumulative with the SEP closure. 

The following types of cumulative impacts may occur: 

Implementing the BMP means that approximately 35,000 cubic yards of soil will be brought 
in to this area. While traffic generated by the project will occur at the same time as other 
activities, the vehicle travel will occur on R E T S ,  and the impact will be temporary and 
insignificant. 

Water erosion of the SEP berms could occur if substantial rainfall occurs during remedial 
activities; other projects with exposed soil would also be eroded. Given the generally flat 
area of the SEP, and mandatory erosion controls at R E T S ,  significant cumulative erosion 
would not be expected. 

Along with the rest of the IA, the revegetated SEP will provide additional habitat for wildlife. 
The effect will be beneficial as long as weed growth is prevented. 

The visual impact of the remediated area will be enhanced as other parts of the Site are also 
remediated. 

8.0 LONG TERM STEWARDSHIP 

This stewardship evaluation describes current site conditions, proposed actions and the 
anticipated effect on current site conditions, and stewardship recommendations. 

8.1 Current Site Conditions 

Based on previous studies and removal actions a t  the SEP (Sections 2.0 and 3.0). all contavinmt 
concentrations are less than RFCA ALs in surface and subsurface soil with the exception of 
manganese, which was eliminated as a COC at this site. Radionuclides (Am, Pu, and U) and 
metals (cadmium and chromium) are found in concentrations greater than background in surface 
soil. Radionuclides (Am, Pu, and U) and cadmium are found in concentrations greater than 
background in subsurface soil. Am, U, and chromium are found in concentrations greater than 
background in the liner material. 

Results of the risk assessment (Section 5.0 and Attachment 11) indicate the cumulative HI for 
non-carcinogenic health effects was well below 1 .O (0.04) for RME conditions. The total cancer 
risk to a WRW was 6E-07 and 5E-06 for radionuclides before removal of hot spots. Risk was 
further reduced by hot spot removal. 
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Surface soil areas exceeding proposed soil ALs (DOE, et al. 2002) for Am-241 and Pu-2391240 
were removed in accordance with ER RSOP Notification #02-08 (DOE 2002b). These removals 
also resulted in removing soil with beryllium and cadmium concentrations greater than ecological 
receptor ALs. Lead concentrations were determined to be significantly lower than background 
values and was eliminated as an ecological COC. 

0 

An evaluation of contaminant concentrations present in surface and subsurface soil associated 
with the ponds indicated there is no source term present that could impact surface water by 
leaching and transport mechanisms. A reactive barrier treatment system is in place north of the 
SEP that collects and directs SEP groundwater flow to two passive treatment cells. The 
treatment system is designed to treat U and nitrate, but is also effective at capturing metals and 
v o c s .  

8.2 Proposed Action Memorandum Measures 

NFA is required at SEP; however, several BMPs will be implemented including the following: 

Remove standing water within the ponds; 

Sample and analyze the liner material and soil beneath Pond 207-B South; 

0 Collect additional samples of the liner material and soil beneath Pond 207-C; 

0 Push in pond berms; 

Add clean fill to create a level area; and 

Regrade and revegetate. 

It is anticipated that after the BMPs are completed the risks to receptors will be eliminated 
because surface soil and liner materials will be covered, and contact via inhalation, ingestion, and 
external exposure to radionuclides and metals will be prevented. 

8.3 Monitoring 

Environmental monitoring, including downstream surface water and downgradient groundwater 
monitoring is being conducted as part of the Sitewide IMP. There are currently eight monitoring 
wells and five surface water-monitoring stations. Additionally, groundwater is monitored to 
measure the effectiveness of the treatment system. 

8.4 Stewardship Actions and Recommendations 

Near- and long-term stewardship requirements are based on residual contamination at the SEP 
AOC. Because the risk assessment results indicate environmental risks are below regulatory 
requirements and potential groundwater impacts are mitigated by the treatment system, near-term 
stewardship actions for the SEP AOC consist of the following: 

0 
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Control excavations through the Site Soil Disturbance Permit process; 0 
Control access to groundwater; and 

Because the risk assessment results indicate environmental risks are below regulatory 
requirements and potential groundwater impacts are mitigated by the treatment system, the long- 
term stewardship actions and recommendations for the SEP AOC are as follows: 

Install fencing and post signs restricting access to the site. 

Continue Federal ownership and control over the site; 

Implement land use restrictions to prevent soil excavation that could access or disturb 
residual contamination. Specific land use restrictions will be discussed in the Site Long- 
Term Stewardship Plan and evaluated along with other institutional controls for 
implementation in the final remedy selection process; 

Maintain the groundwater treatment system; 

Restrict groundwater use; 

Review groundwater and surface water monitoring stations near the SEP when long-term 
monitoring options are evaluated; and 

Maintain environmental data and other relevant data. 

These recommendations may change based upon other future Site remedial activities. 

9.0 BEST MANAGEMENT PRACTICE ACTIONS 

Because no additional actions are needed for purposes of demonstrating closure under RCRA, 
the berms will be pushed into the ponds, and the area will be graded and vegetated as a BMP. 

The BMPs will involve removing any standing water within the ponds, pushing in the berms, 
adding clean fill to create a level xci?. and gradi2g and vegetating the area. These actions will 
commence as a BMP, after completion of activities described under the ER RSOP notification. 
This includes removal of SEP components (for example, facility slabs, abovegrade waste lines, 
valve vaults, collection sumps, manholes, and other utilities), contaminated soil, lysimeters, and 
unnecessary groundwater monitoring wells that were abandoned. Contaminated soil associated 
with PAC 900-1310 has also been removed. Pond liners, the OPWL, drainage tiles, and leak 
detection lines will remain, as well as some groundwater monitoring wells. Water within the 
ponds will be sampled and managed based on analytical results (for example, use for dust 
suppression or transported to the Building 89 1 wastewater treatment facility). Clean fill dirt 
(approximately 12,000 cubic yards) and topsoil will be brought in to create a level area. The 
source of the fill may be an area between IHSS 165 and the North Perimeter Road. Grading will 
be performed to conform to the topography of the surrounding area (that is, tied in uniformly 
with existing contours) and provide adequate site drainage. Slopes will be kept to a minimum to 
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reduce erosion. The area will be vegetated with native grass species. All work will be performed 
to comply with Site Environment, Safety and Health requirements, including ALARA and 
stewardship requirements. Long-term adverse impacts from the activities are not expected. 

When pushing in the berms, the bottom liner material will not be breached. Perching of 
groundwater in this area is not anticipated because a few of the ponds have cracks in the liners, 
some of the ponds will contain a few additional holes from lysimeters previously located within 
the ponds and from recent samples taken through the liners, the bottoms of the ponds are sloped 
to one corner, and a sandy fill material exists beneath the ponds. (The B-series ponds slope 
toward the northwestern corner. The A and C ponds slope toward the northeastern corner.) In 
addition, a majority of the sidewalls will be removed after the berms are pushed in, which will 
allow precipitation to flow out laterally. If, after the area is regraded and revegetated, water is 
observed to be perching in this area, equipment will be brought in (for example, GeoProbe TM) 

for purposes of breaching the liner material in additional locations. 

Environmental monitoring, including downstream surface water and downgradient groundwater 
monitoring, will also be conducted as part of the Sitewide IMP to ensure that contaminant 
concentrations are not increasing and that water quality standards are being met. (Refer to IMP 
[DOE 199-1 and Final Solar Ponds Plume Decision Document [DOE 1999a1.) Monitoring 
results will be used to determine whether additional remediation is warranted. 

9.1 Worker Health and Safety 

All work under this proposed action will be controlled using the Site Integrated Safety 

specific HASP will be developed to address the safety and health hazards of project execution 
and specify the requirements and procedures for employee protection. The Occupational Safety 
and Health Administration (OSHA) construction standard for Hazardous Waste Operations and 
Emergency Response, 29 Code of Federal Regulations (CFR) 1926.65 will be used as the basis 
for the HASP. In addition, DOE Order 5480.9A, Construction Project Safety and Health 
Management, applies to this project. This Order requires preparation of an Activity Hazard 
Analyses (AHA) for each task, which includes identifying each task, the hazards associated with 
each task, and the controls necessary to eliminate or mitigate the hazards. The AHAs will be 
included in the HASP. 

0 Management System (ISMS) and the Integrated Work Control Program (IWCP). A project- 

Data and controls will be continually evaluated. If field conditions were to vary from the planned 
approach (for example, when unanticipated hazards are encountered, such as contaminated debris 
and airborne contamination), an AHA would be prepared for the new conditions, and work 
would proceed according to the appropriate control measures. 

9.2 Water Management 

If belowgrade lines are encountered when pushing in the berms, special care will be taken to 
ensure that no liquids remaining in waste lines are released to the environment. Lines will be 
flushed into drums and then plugged. 
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During construction activities, silt fences will be used to minimize soil transport. Temporary 
berms could also be used to control stormwater runon and runoff and related erosion. If water 
were to accumulate in the ponds during backfilling operations, the water will be handled 
according to the practices specified in the Control and Disposition of Incidental Waters (Kaiser- 
Hill 1998). However, work will be conducted during the dry season; as such storm events are not 
expected to generate significant runoff and water accumulation problems. 

9.3 

Routine sitewide monitoring will be conducted during project execution. The Kaiser-Hill, L.L.C. 
Air Quality Management group maintains the RFETS Radioactive Ambient Air Monitoring 
Program (RAAMP), which monitors the perimeter of RFETS continuously with samples 
collected and analyzed on a monthly basis. The RAAMP sampling network also includes 
monitoring stations inside the perimeter of RFETS, from where samples are collected but not 
analyzed unless conditions warrant additional analysis. 

Air Quality Management and Monitoring 

Dust suppression will be performed to minimize the potential for particulate dispersion. Wind 
speed and direction are monitored continuously at RFETS, and these data are available through 
the shift superintendent. 

9.4 Waste Management 

Very little waste (e.g., PPE) will be generated during the backfilling and seeding operations. The 
existing berms and liners will not be removed, but instead will be pushed into the ponds. Almost 
all of the waste will be generated under other actions (Section 3.0). All waste generated will be 
managed according to Site procedures and regulations. 

0 

10.0 ADMINISTRATIVE RECORD 

This section identifies the documents that constitute the Administrative Record (AR) file for this 
decision. After completion of the public comment period, all comlments received from the 
public, the responsiveness summary, and the approval letter will be incorporated into the AR file. 
Approval of this decision document approval by the regulatory agencies of the projects's AR file. 
The following documents constitute the AR file: 

DOE, CDPHE, and EPA, 1996, Rocky Flats Cleanup Agreement, July 19, 1996 (as updated). 

EG&G, 1993, Background Geochemical Characterization Report. 

DOE, 2002, Final ER RSOP for Routine Soil Remediation. 

DOE, 1997, Cumulative Impacts Document. 

EPA, 1989, EPA Letter to Colorado Department of Health regarding the transfer of liquids 
between the solar ponds, February (Administrative Record # A-OUO4-0001 SO). 

DOE, 1991 - 2001, Historical Release Reports and Annual Updates. 0 
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DOE, 2001, Industrial Ares Sampling and Analysis Plan. 

DOE 2002, Human Health RiTk A\5essment, IHSS 101, Solar Pond. 

DPE, 1998, Solar Evaporation Ponds Closure Plan, July. 

DOE, 1992, Final Proposed IM/IRA Decision Document for the SEP, OU 4, DOE, February. 

DOE, 1992, Final Phase I RFVRI Work Plan, OPWL, February. 

DOE, 1992, Final Phase I RFI/RI Work Plan, SEP, January 1992, as revised May 1992. 

DOE, 1992, Final TM 1, Vadose Zone Investigation, SEP, OU 4, December. 

DOE, 1993, Final TM 2 to Final Phase 1 RFIiRI Workplan, Modifications to Field Activities, 
SEP, OU 4, June. 

DOE, 1993, Final TM 3 to Final Phase 1 RFI/RI Workplan, Modifications to Field Activities, 
SEP, OU 4, June 1993. 

DOE, 1993, Final TM 4 to Final Phase 1 R F m I  Workplan, Modifications to Field Activities, 
SEP, OU 4, June. 

DOE, 1994, Final Phase II RFURI Work Plan, SEP, September . 

DOE, 1995, OU 4 SEP IM/IRA Environmental Assessment Decision Document, DOE 
February. 

CDPHE, 1995, CDPHE Letter to DOE regarding comments 011 the Proposed OU 4, SEP, 
LM/IRA Decision Document, February 1995; (Administrative Record ## 1101-A-000289). 

EG&G, 1995, EG&G Letter to DOE regarding reminder of decision not to core sample 207B 
South-SRK-026-95,(Administrative Record # 1 101-A-00007). 

DOE, 1999, Final Solar Pontls Plume becision Zlocunient. 

DOE, 2002, ER RSOP for Routine Soil Remediation Notification # 02-08. 

DOE, 2002, IASAP Addendum # 02-07. 

DOE, 2002, Minor Modification for the Final Solar Ponds Plume Decision Document. 

DOW, 1974, External Letter from DOW to RFAO regarding Disposition of Water from 
Sanitary Landfill. 

EG&G 1995, Geologic Characterization Report for RFETS, Volume I. 
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DOE, 2002, Groundwater Monitoring Program for 2001 Quarterly Updates. 

RMRS 1995, Solar Evaporation Pond 207C Characterization Report for RFETS 
0 

RMRS 1999, Final Closeout Report, Building 788 and Clarifier Tank. 

DOE 2002, Draft Closeout Report for SEP AOC. 

0 RMRS 1999, Final Solar Ponds Plume Decision Document. 

RMRS 1996, Management Plan for ITS Water. 

Kaiser-Hill, 2002, WARP Work Plan Addendum for SEP 

11.0 RESPONSIVENESS SUMMARY 

Responses to comments are included in Attachment I11 of this document. Specific responses 
address the following comments: 

Rocky Flats Coalition of Local Governments (RFCLOG) Cornments dated October 15,2002; 

CDPHE Comments dated October 9, 2002; and 

Rocky Flats Citizen Advisory Board (RFCAB) Comments dated November 7, 2002 

0 
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DATA ADEQUACY EVALUATION 

Attachment I presents an evaluation of data adequacy used to support and quantify risk 
calculations submitted for the Solar Ponds. The evaluation includes a lognormal power 
calculation, distributional testing, geostatistics, derivation and comparison of upper 95 % 
UCLs, and assessment of the impact that hot spot removal has on reported risk results. A 
spatial analysis and evaluation of the Bootstrap technique are also provided. 

Data evaluation was focused on those contaminants that dominated risk. Receptor 
exposure to nonradiological noncarcinogens present in surface soils resulted in a 
relatively low hazard index of only 0.04 and was. therefore, not of concern. Exposure to 
nonradiological carcinogenic COCs resulted in a total risk associated with surface soils of 
2.7E-07 and 2.9E-09 in subsurface soils for a total of 3E-07 risk to a wildlife refuge 
worker. Exposure to radiological carcinogenic radionuclides dominated risk with 
individual risks for surface soil (2E-06), liner (lE-07), and subsurface soils (3.9E-08) and 
a total risk of 2E-06. Total risk was primarily due to external exposure and ingestion 
pathways to surface soils. Total risk for surface soil was the only observed risk to exceed 
1E-06. Accordingly, the data adequacy evaluation was focused on the radionuclides 
present in surface soils. 

1.0 Power Calculation 
A power calculation was performed for surface soil radionuclides using Sum of Ratios 
(SOR) data. Various distributional tests were used to demonstrate lognormality of the 
data. The Coefficient of Variation, Filliben, Geary, Skewness/Kutosis tests all confirmed 
lognormality at an alpha level of 0.05. Only the Studentized Range Test failed 
lognormality. 

The Gilbert (1987) Equation 13.23 was then used to estimate the number of samples 
required at the 95% confidence level. A relative error of 10% was assumed for a 1-Tailed 
test. Results indicated that 66 samples would be required for radionuclides present in 
surface soil. The existing risk assessment used 69 to 72 samples to determine risk 
estimates for radionuclides. This calculation was performed to support a determination of 
sample adequacy and not to quantify risk based on a UCL of a median concentration. 

2.0 Distributional Testing 
DOE has performed both normality and lognormality checks for surface radionuclide, 
surface nonradionuclide, subsurface radionuclide, and subsurface nonradionuclide SOR 
data using EPA’s Quality Assurance Management Staff‘s DataQuest statistical software. 
DataQuest is the companion software to the EPA’s QNG-9 guidance document on Data 
Quality Assessment and performs quantitative tests on data. This quantitative method is 
preferable to and compliments qualitative approaches such as histograms, probability 
plots, and quantile plots. Table 1 presents the results. 
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0 Table 1. Summary of Distributional Testing 

Strata & COC 

I SubsurfaceNon-Rads I Fail 1 Fail 1 Fail- 1 Fail 1 Fail 1 
CV = Coefficient of Variation test 
S/K = Skewness/Kurtosis test 
S.R. - Studentized Range test 

Table 1 indicates that the data are not normally distributed for any strata or COC group. 
In addition, most data were also not lognormally distributed. Surface radionuclides faired 
best, passing four of the five tests for lognormality using an alpha of 0.05. Based on this, 
DOE considers using lognormal statistics for the surface radionuclide data to be 
acceptable. However, the other three stratdCOC groups failed multiple tests for 
normality and lognormality. Therefore, these data are neither normal nor lognormal at an 
alpha of 0.05 and require the use of non-parametric testing. Histograms for these Ln- 
transformed data sets appear below in Figures 1 through 4. Figures were created using 
EPA’s GeoEAS software. 

Figure 1. Surface Soil Rads 
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Figure 2. Surface Soil Non-Rads 

Figure 3. Subsurface Soil Rads 

Figure 4. Subsurface Soil Non-Rads 

EPA recommends using the Bootstrap approach to UCL calculation when data 
distributions are neither normal nor lognormal. The SEP Risk Assessment used the 
Bootstrap method to quantify UCLs. This position is stated in EPA technical paper “The 
Lognormal Distribution in Environmental Applications” by Singh, et al. (1997). Use of 0 
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the Bootstrap methodology is also supported in the User’s Guide to EPA’s PRO-UCL 
software released in April of 2002. The Bootstrap method is bounded by the minimum 
and maximum values observed in the data set. However, virtually all statistical tests are 
limited by this constraint. Use of lognormal statistics can create data values that are 
outside the bounds of those values actually observed. 

In addition, use of lognormal statistics is limited when data have outliers, non-detects, 
small sample size, and the presence of multiple populations (EPA, 1997). A data set 
might appear lognormal due to these constraints and estimates assuming lognormality 
will overestimate the uncertainty term for concentration and therefore overestimate risk. 
Radiological data have negative concentrations and relatively large variances that can 
present technical difficulties in using lognormal statistics. 

Distributional testing was also conducted for individual surface soil COCs. Data 
normality and lognormality were tested using the Shapiro-Wilks test on the raw data and 
Ln-transformed data. Results are presented in Table 2 and Attachment A. All individual 
COCs were not normally distributed. Am-241, Pu-239, and U-235 were lognormally 
distributed and all other surface soil COCs were neither normally nor lognormally 
distributed. Graphical results for each COC are shown in Attachment A. 

Table 2. Shapiro-Wilks Test Results 

Radionuclide 

3.0 Geostatistical Spatial Analysis 
The distributional assumption of lognormality holds for the surface radiological data set. 
In fact, only Am-241 , Pu-239, and U-235 were lognormally distributed. However, this 
does not solve the problem of how to calculate UCLs in the other data sets. An approach 
that could be used consistently for each type is desirable. DOE investigated the use of 
geostatistical methodologies to determine if they could provide such a consistent method. 
Variograms were run on COCs in the SEP area. Results indicated that good spatial 
correlation was observed, based on the variograms. The observed data started at the 
origin and then demonstrated a steady and continuous rise to the maximum sill. No 
“nugget” effects were apparent in the variogram data. This was true for both individual 
COCs (e.g. Am-241, Pu-239/240, Cd, etc.) and aggregated variables (SOR values). 
Resulting variances from the variograms were then used to conduct polygonal kriging. 
An example variogram for Am-241 is shown below in Figure 5. Variograms for all 
COCs in surface soils are shown in Attachment B. Polygonal kriging was also conducted 
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for all COCs and the observed mean (Vlu) and variance (Kv) were used to directly 
calculate UCLs assuming that kriging errors are normally distributed. Standard UCL 
calculations were performed using an estimate of the variance of the mean from 
polygonal kriging and to.05, ,--I degrees of freedom. An example polygonal kriging map for 
Am-241 is shown in Figure 6. All other kriging maps for other COCs are shown in 
Attachment C. 
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0 

Distance (feet) 

Figure 5. Am-241 in Surface Soil 
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Figure 6. Polygonal Kriging for Am-241 Showing Sampling Locations and Resulting 
Statistics 
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Identification of spatial correlation in a data set immediately indicates that use of 
classical statistical methods for characterizing the 95% UCL for the arithmetic mean 
concentration should be avoided. Such classical methods include the Student’s t-statistic 
for normal distributions and the Land H-statistic for lognormal distributions. These 
methodologies quantify uncertainty in the long-term concentration term without 
consideration of spatial variability present in data derived from environmental sampling 
(EPA 2001). These techniques assume that collected data are randomly and 
independently distributed. However, the SEP data indicate that there is a pattern of 
contamination resulting from release mechanisms and down-wind deposition. Therefore, 
autocorrelation between sample points is present at the site. Because the variogram 
shows that the SEP data are not independent, using classical statistics would violate basic 
fundamental assumptions for the tests, unless the correlations can be accounted for. 
Independent data would show a variogram pattern that starts up the y-axis near the sill 
maximum and randomly varies about the sill as a function of distance. 

Geostatistical methods are specifically designed to incorporate the correlations found in 
the variogram analysis directly into statistical analysis and UCL calculations. In addition, 
the geostatistical estimation technique of kriging does not make any distributional 
assumptions about the data. This technique is also a “best” approach with minimum error 
and “declusters” data that are grouped in close spatial proximity to provide the most 
appropriate estimates of average concentrations within the entire area. 

Based on the success of variogram analyses and the strong theoretical basis, kriging of 
the data in the surface soils in the SEP was conducted. Data were kriged using two 
different methods. The first method kriged the SEP data COC-by-COC using a 
polygonal kriging approach. Polygonal kriging estimates the average concentration 
within single non-rectangular polygonal shapes across the site using a type of 
“horizontal” approach. Using the kriging mean and kriging standard deviation, a 95% 
UCL was calculated for each COC using a standard formula for classical statistics. Each 
UCL was then divided by the corresponding action level for a target risk of 1E-05 to 
derive an SOR for the SEP. The sum of the Surface Rad SORs using polygonal kriging 
was 1.09. The 95% UCLs for individual COCs developed using polygonal kriging were 
higher than those calculated using the Student’s t classical statistical approach. 

The second approach aggregated SORs for COC concentrations at individual sample 
locations. Compared to the first method, this is a more “vertical” approach. These SOR 
values were then kriged across the SEP area using polygonal kriging. Results indicated a 
95% UCL on the SOR of 0.98, slightly less than the UCL for the horizontal approach. 
The IASAP uses the more conservative “horizontal” approach. 

Both results for the “horizontal” and “vertical” UCL calculations were derived using the 
same existing action levels as used in the SEP Risk Assessment. However, the existing 
action levels are based on an exposure scenario that includes indoor air exposure and 
continuous external gamma exposure for the wildlife refuge worker. If indoor air and 
continuous gamma exposure are corrected, observed UCLs are reduced by a factor of 
approximately 6. The sum of 95% UCLs/ALs would, therefore, be 1.09/6 = 0.18 and the 
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95% UCL associated with the aggregated SORs would be 0.98/6 = 0.16. Both resulting 
SOR 95% UCLs are well below the limit of 1.0. 
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0 
To assess the removal of hot spots, the five highest concentrations were replaced with 
approximate background values. The data were then re-kriged using the same 
variograms and new 95% UCLs were recalculated. This approach represents a type of 
“virtual remediation” of the site to demonstrate risk reduction in a post-remediation 
scenario. Results of the horizontal kriging provided a 95% UCL of 0.66 for the SOR and 
a 95% UCL of 0.64 using the vertical approach. Correcting these UCL values for 
exposure assumptions discussed above results in a horizontal and vertical estimate of 
0.1 1 for both approaches. The results, therefore, indicate that the SEP risk is well below 
concern at the 95% level of confidence, before hot spot removal. The resulting SOR 95% 
UCLs following hot spot removal are approximately equivalent to a 1E-06 risk. 

The results indicate that kriging is the most conservative of all the approaches to 
calculating UCLs, with the exception of lognormal UCLs for Pu239 and Am-24 1. 
Kriging is also, by far the most defensible from a theoretical standpoint. Of the two 
variations on kriging, the horizontal approach (COC-by-COC and corresponding to risk) 
is the most conservative method. The vertical method, however, provides an excellent 
surrogate estimate of total risk and can be used for screening and remediation purposes. 
The horizontal and vertical kriging techniques described are also robust approaches. The 
testing characteristics identified will remain even if Action Levels or if a combination of 
Action Levels is applied to SOR calculations. 

In terms of data sufficiency, the fact that data are spaced closely enough to observe 
spatial correlations on a consistent basis indicates that enough data have already been 
collected to calculate valid mean and UCL estimates. Using a statistical method (Gilbert 
1987) and a lognormal distribution for surface soil SOR data, approximately 66 samples 
would be required as previously discussed (Section 1 .O). Using DOE’S Visual Sample 
Plan software to calculate the number of samples by means of EPA’s decision 
performance goal diagram (DPGD), a total of seven samples is required following 
removal of the five highest concentrations present in hot spots (Figure 7). The DPGD 
assumes normal data, so the number of samples recommended (7) must be considered 
low (alpha = 0.05, beta = 0.05). However, approximately 70 samples currently exist in 
the SEP surface soil data set. Even accounting for low bias in the DPGD calculation, an 
order of magnitude should conservatively adjust for the assumption of normality. 
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SS400693 
SS400593 
43793 

4.0 Impacts to Risk 
The resulting impact of removing identified hot spots and use of alternative statistical 
methods to derive UCLs are discussed in this Section. 

~ 

'2346-DR02 0.0 0.16 2.4 
CK46-DRO1 1.6 0.3 7.4 
CK46-DR02 25.4 0.22 4.4 

4.1 Hot Spot Removal 
The following confirmation sample results were reported as gamma-spec measurements 
for Am-241, U-238, and U-235 at hot spot locations. Five samples were collected at each 
hot spot location on a one-meter quadrant. Results are reported as the arithmetic means 
for each location and radionuclide in Table 3 as follows: 

Table 3. Confirmation Sample Results 
~~~ I Location 1 Sample# I Am-241 1 U-235 I U-238 I 

I SS402893 I CK48-DRO1 I 5.3 I 0.08 I 3.5 I 

To assess residual risk following removal of hot spots, the above average concentrations 
were used to replace original hot spot concentrations. The 95 percent upper confidence 
limits (95 UCL) of the mean concentrations were then recalculated for use as exposure 
point concentrations. Table 4 below shows the pre- and post-removal means and 95 
UCLs as determined by the Bootstrap method. 
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Radionuclide 

Americium-24 1 
Uranium-235 
Uranium-23 8 

Table 4. Mean and UCLs Concentrations Before and After Hot Spot Remediation 

Pre-removal Post-removal 

Mean 95% UCL Mean 95% UCL 
9.11 14.7 3.08 5.06 

0.186 0.289 0.144 0.217 
2.73 3.77 2.23 3.31 

The removal reduced the mean and 95 UCL of Am-241 by a factor of almost three. The 
two uranium isotopes were less affected. The total radiological risk was reduced from 2E- 
06 before the removals to 1E-06 after the removals. 

4.1 Comparison of UCLs 
Table 5 compares UCLs derived from various statistical methods. UCLs computed by 
Bootstrap and Geostatistics were consistently higher than UCLs derived from normal t- 
statistical methods. These two methods therefore do not underestimate the UCL for the 
SEP surface soil data. The Bootstrap method was used to calculate UCLs for the SEP 
Risk Assessment. 

However, lognormal statistics using Land H produced UCLs for Am-241 and Pu-239 that 
were more then twice all other UCL estimates. At the same time, lognormal statistics 
produced a UCL estimate for U-235 that was even below the t-statistic estimate. 
Lognormal statistics therefore produced UCL estimates that were inconsistent and outside 
the range of all other estimates. EPA has discussed this problem in a Technical Document 
(EPA 1997) 

Table 5. Comparison of 95% UCLs by Statistical Method 

na = Not applicable, distribution not lognormal at the 0.05 level. 

4.2 Impact on Risk 
The impact of using lognormal, bootstrap, and geostatistics on risk estimates is discussed 
in this section. In addition, the impact on total risk following hot spot removal is also 
addressed. Table 6 shows the existing risk estimates compared to those derived from 
different statistical assumptions and hot spot removal. Surface soil risk dominates the 
estimates of total risk. Use of lognormal statistics increases the estimate of total risk by a 
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Lognormal 
UCLs Existing Risk 

factor of two. Risk estimates using Bootstrap (existing risk) and geostatistics are 
consistent for total risk and for individual COCs. Hot spot removal decreases total risk by 
a factor of two as expected. 

Geostis tical Hot Spot 
UCLs Removal 

Table 6. Summary of Worker Risk by Assumption 

Surface Soil 
Total Risk 

I Worker Carcinogenic Total Risk I 

2.OE-06 4.2E-06 2.1E-06 1.2E-06 
1 E-06 2E-06 4E-06 2E-06 

I I Radiological I 

5.0 Summary and Conclusions 
Statistical and spatial analyses both indicate that sampling at the SEPs is adequate, 
especially in view of the low estimated risk observed. 
Surface Soil Radionuclides dominate total risk to the worker. 
Radionuclides have both lognormal and non-parametric distributions. 
Metal COCs have non-parametric distributions. 
Lognormal power calculation for surface radionuclides (Am-24 1 , Pu-239, U-235) is 
valid and indicates that 66 samples are required vs 69 already collected. 
UCLs derived from Bootstrap and Geostatistics are comparable and consistently 
greater than UCLs from statistics assuming a normal distribution. 
UCLs derived from lognormal statistics were inconsistent. Many were higher than all 
other calculation methods, but one was lower than UCLs derived from normal 
distributions for U-235. 
Geostatistics and Bootstrap methodologies are both technically sound, have no 
distributional assumptions, and adequately support risk quantification. 
Geostatistical methodologies address environmental data with spatial correlation such 
as the data present at the SEPs. 
Use of lognormal statistics increases risk by a factor of two and has the potential to 
quantify risk based on UCLs outside the range of observed concentrations. 
Hot Spot removal decreases risk by a factor of approximately two. 
Non-parametric statistical testing should be conducted for environmental data to 
incorporate observed spatial information and ensure that the best estimates of 
uncertainty for the concentration term are determined. 
SORs should be assessed on a point-by-point screening basis to guide remediation. If 
exceedances are observed above 1 .O, then UCLs for individual COCs should be 
determined to calculate risk for the aggregated data. 
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Test Continuous summary descriptives 
Surface Soil Background Camparison 
Location - SSCd 

analysed with: Analyse-il + General 1.63 

Date 10 October 2002 Performed by 

8o 1 

i 1 

n I 73 

Mean 
95% CI 

Variance 
SD 
SE 
cv 

20.1 9 
4.90 to 35.48 

4292.596 
65.51 8 

7.668 
324% 

1.70 
0.75 to 2.50 

381.9 

I 
I 5.5 

Median 
96.6% CI 

Range 
IQR 

Percentile 
25th 
25t h 
50th 
75th 

97.5th 

0.1 4 
0.60 
1.70 
6.1 0 

359.90 

Coefficient I 
<0.0001 Shapiro-Wilk 0.3246 

Skewness 4.6522 <0.0001 
<0.0001 22.21 65 

-3 ! I 

0 50 100 150 200 250 300 350 400 

Location - SSCADMlUM 
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Surface Soil Background Camparison I 
Location - SSLnCd 

analysed with: Analyse-it + General 1.63 

Percentile 
25th -0.03 

30 1 
n l  73 

2.72 
2.53 to 2.91 95% Mean CI I 

Variance 
SD 
SE 
cv 

0.650 
0.806 
0.094 
30% 

2.71 I 2.52 to 2.92 
Median 

96.6% CI 

5.5 I 0.7 
Range 

IQR 

25t h 
50th 
75t h 

975th 

2.38 
2.71 
3.05 
4.60 

3 7  

Skewness -1.1201 , 
Kurtosis 5.51 05 1 <0.0001 

-54 I , , , , , , , , , , , 
-1 -0. 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 

5 

Location - SSlogCd 
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Location - SSCr 

analysed with: Analyse-it + General 1.63 

Percentile 
2.5th 
25t h 
50th 
75t h 

97.5th 

1.01 
10.80 
15.00 
21.20 
99.69 

6o 1 

Shapiro-Wil k 
Skewness 

Kurtosis 

n l  73 

Coefficient 1 P 
0.6535 <0.0001 

<0.0001 
13.9914 

20.22 
15.87 to 24.56 95% Mean CI I 

Variance 
SD 
SE 
cv 

347.141 
18.632 
2.1 81 
92% 

15.00 I 12.40 to 18.60 
Median 

96.6% CI 

1 19.5 I 10.4 
Range 
IQR 

P 
Q 20 40 60 aa 100 120 

Location - SSCHROMIUM 
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Surface Soil Background Camparison I 

Percentile 
2.5th 
25th 
50th 
75t h 

97.5th 

analysed with: Analyse-it + General 1.63 

-2.00 
-0.51 
0.53 
1.81 
5.89 

Location - SSLnCd 

Date 10 October 2002 Performed by 

30 1 
25 

20 
% 
V c 

15 
E 
IA 

10 

5 

0 

0 1- 
1 

n l  

95% Mean CI I 
Variance 

SD 
SE 
cv 

73 

0.88 
0.46 to 1.30 

3.280 
1.811 
0.21 2 
206% 

0.53 
-0.29 to 0.92 

7.9 I 2.3 
Range 

IQR 

I Median 
96.6% CI 

Coefficient 
Shapiro-Wil k 0.9095) ~0.0001 

Skewness 1.0095 0.001 1 I Kurtosis 0.5367 0.2887 

- 1  0 .  

-3 I 0 - 3 - 2 - 1 0 1 2 3 4 5 6  
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analysed with: Analyse-it + General 1.63 

Percentile 
2.5th 0.01 9 

70 1 

Shapiro-Wilk 
Skewness 

Kurtosis 

60 

50 

Coefficient 1 p 
c0.0001 
eo. 000 1 

15.1 189 eo.ooo1 

0.3973 
3.8692 

n l  69 

8.686 
2.922 to 14.451 95% Mean CI I 

Variance 
SD 
SE 
cv 

575.7449 
23.9947 
2.8886 
276% 

20 

10 

0 

0.832 I 0.340 to 2.000 
Median 

97.1 % CI 
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Range 

IQR 
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Location - SSLnAm-241 

Date 10 October 2002 

Percentile 
25th 

l4 1 

-4.01 6 

12 

10 
Variance 

SD 
SE 
cv 

69 

-0.21 1 
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-1 093% 
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Performed by 

analysed with: Analyse-it + General 1.63 

Location - SSPu-239 

10 October 2002 Date 

Percentile 
2.5th 

50 1 

0.015 

n l  60 

3.758 
1.674 to 5.841 95% Mean CI I 

Variance 
SD 
SE 
cv 

65.0746 
8.0669 
1.041 4 
215% 

0.821 
0.337 to 2.170 

55.9871 I 4.631 8 
Range 

IQR 

I Median 
97.3% CI 
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97.5th 
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71 

Coefficient 
<0.0001 
co.ooo1 
c0.0001 
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Kurtosis 30.3323 
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analysed with: Analyse-it + General 1.63 
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Percentile 
2.5th 
25th 
50th 
75th 

97.5th 

analysed with: Analyse-it + General 1.63 
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Figure B-1. Chromium in Surface Soils 

Figure B-2. U-238 in Surface Soils 

Figure B-3. U-235 in Surface Soils 
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Figure B-4. U-234 in Surface Soils 

Figure B-5. PU-239 in Surface Soil 
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1.0 INTRODUCTION AND PURPOSE 

This Human Health Risk Assessment (HHRA) was performed for Individual Hazardous 
Substance Site (IHSS) 101, the Solar Evaporation Ponds (SEP), effluent pipe, a portion of 
MSS 121, the Original Process Waste Lines (OPWL) Resource Conservation and Recovery 
Act (RCRA) Units 21 and 48, and Potential Area of Concern (PAC) 900-1310 (the 
Interceptor Trench System [ITS] water spill) at the Rocky Flats Environmental Technology 
Site (RFETS).’ This assessment quantifies human health risk and evaluates any appropriate 
and necessary remedial actions or implementation of other risk management measures to 
ensure protection of human receptors following site closure. The risk assessment was 
conducted in accordance with the anticipated future land use as a wildlife refuge. Adverse 
health risks to wildlife refuge workers (WRWs) resulting from potential exposures to 
chemicals and radionuclides at or released from source term areas within the SEP Area of 
Concern (AOC) are quantified and evaluated. Health risks are estimated for reasonable 
maximum exposure (RME) conditions as defined by U.S. Environmental Protection Agency 
(EPA) guidance (EPA 1989; 1992a). 

Two risk assessments have previously been prepared for the SEP. The first was performed in 
close consultation with the regulatory agencies for the Interim Measurehterim Remedial 
Action (IM/IRA) document (DOE 1995a). However, this document was never approved. In 
response to deficiencies in the IM/IRA risk assessment, Environmental Restoration (ER) staff 
completed a draft of a second risk assessment in late 1995. The second risk assessment was 
prepared in close consultation with Colorado Department of Public Health and Environment 
(CDPHE) but was never finalized. In addition, there have been several significant changes in 
anticipated land use since 1995. The changes in land use impact all phases of the risk 
assessment process, including receptors, exposure scenarios, exposure factors, preliminary 
remediation goals (PRGs), and the contaminant of concern (COC) selection process. The 
toxicity factors used to calculate risks have also been updated since 1995. 

The current risk assessment incorporates data used in earlier risk assessments, and all recent 
data available since 1995. All methods and information used in the risk assessment have 
been updated to those that are currently approved or in the approval process for RFETS. 
This final risk assessment was completed in close consultation with CDPHE and EPA. 
Ecological risk is not specifically addressed in this risk assessment. However, ecological risk 

Although a portion of the New Process Waste Lines (NPWL), RCRA Unit 374.3, exists within this area, the 1 

line was not included in this risk assessment because it is an aboveground line with no soil contamination 
expected. 
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will be assessed in the Comprehensive Risk Assessment (CRA) and has been evaluated for 
watershed areas adjacent to the SEPs. Ecological risk will be assessed within larger exposure 
units (EUs) to evaluate potential impacts to ecological receptor populations within their 
defined habitats. 

1.1 SITE DESCRIPTION 

R E T S  consists of an industrialized area of approximately 400 acres surrounded by an 
undeveloped Buffer Zone (BZ) of approximately 6,150 acres. The SEP is located in the 
central portion of the Site on the northeastern side of the Industrial Area (IA) and consists of 
five dry (empty) solar evaporation ponds (Pond 207-A, 207-B North, 207-B Center, 207-B 
South, and Pond 207-C). The SEP AOC includes adjacent soil within the IA and outside the 
IA fence, as well as a portion of IHSS 121, RCRA Units 21 and 48, and PAC 900-1310 
(Figure 1.1). A field investigation was performed for the SEP and adjacent areas. The 
results are presented in Appendix A. Any releases of contaminants into the environment that 
may have occurred from these units are within the AOC. The total AOC area is 
approximately 33.3 acres with a pond surface area of 6.1 acres, as determined by Geographic 
Information System (GIS) analysis presented in Appendix B, Table 3. 

The SEP were constructed primarily to store and evaporate all process wastewater discharged 
from the OWPL. These wastes contained elevated levels of radionuclides, nitrates, 
neutralized acidic wastes, aluminum hydroxide, sanitary sewage sludge, lithium metal, 
sodium nitrate, ferric chloride, lithium chloride, sulfuric acid, ammonium persulfates, 
hydrochloric acid, nitric acid, hexavalent chromium, and cyanide solutions. 

0 

The original ponds were initially constructed to contain wastewater within a clay liner 
bermed area. Subsequent ponds contained a liner of wood and asphalt. Contaminated liquids 
infiltrated the liner materials into subsurface soil. Currently, a groundwater barrier and 
treatment system is in place to protect an adjacent watershed area from transport of 
groundwater contaminants. A detailed description of the site location and general condition 
of the ponds is included in Sections 1 .O and 3.0 of the Phase I RCRA Facility 
InvestigatiodRemedial Investigation (RFURI) Report for the SEP (DOE 1995a). 

1.2 REPORT ORGANIZATION 

This document consists of the following sections and appendices that provide detailed 
information on various aspects of the risk assessment: 
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Figure 1.1 Solar Evaporation Ponds Area of Concern 

Section 2.0, Selection of Contaminants of Concern: Describes the approach taken to 
screen and identify COCs for quantitative evaluation in the risk assessment, including a 
summary of the analytical data used and how the data were aggregated. 

Section 3.0, Exposure Assessment: Discusses the exposure scenarios evaluated in the risk 

assessment, presents the exposure point concentrations calculated for each COC in each 
exposure medium and exposure area, and describes the methodology and exposure 
parameters used to quantify intake from each exposure pathway to each receptor. 

Section 4.0, Toxicity Assessment: Describes the chemical-specific toxicity factors used in 
estimating noncarcinogenic and carcinogenic health risk resulting from exposure to 
chemicals and radionuclides. 

Section 5.0, Risk Characterization and Uncertainty Analysis : Presents the results of the 
quantitative risk assessment for each exposure scenario, including hazard index (HI)/hazard 
quotient (HQ) estimates and dose calculations for each receptor, and identifies the primary 
sources of uncertainty associated with the resulting risk estimates. 
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Section 6.0, Summary and Conclusions: Summarizes and draws conclusions from the 
evaluation of risk assessment results and primary findings. 0 
Section 7.0, References: Lists the literature cited in the risk assessment. 

Appendix A, Solar Evaporation Ponds Data and Background Comparison Tables and 
Figures: Documents data management and all chemical and radionuclide data used in the 
risk assessment. Data are presented in tables by media, with a table of detection frequency 
and summary statistics. Tables and figures for background comparisons are also included. 

Appendix B, AOC Area and Exposure Unit Size: Presents data on the development of the 
EU size and AOC area. 

Appendix C, Risk Calculations: Presents risk calculation results by chemical, as well as 
percent of total risk by media, pathway, and chemical. 
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2.0 SELECTION OF CONTAMINANTS OF CONCERN 

This section summarizes the analytical data, data aggregation assumptions, screening of 
potential contaminants of concern (PCOCs), and identification of COCs for quantitative 
evaluation in the risk assessment. COCs in surface soil, subsurface soil, and pond liner 
materials were selected within the AOC. 

0 

2.1 ANALYTICAL DATA ASSESSMENT 

Analytical data from analysis of environmental samples collected during previous Phase I 
field investigations and Sitewide sampling programs were used to quantify contaminant 
concentrations present in the AOC, and select COCs for risk assessment. The sampling and 
analytical programs followed approved work plans, and chemical analytical results were 
validated in accordance with EPA and RFETS data validation guidelines. 

SEP data used in the risk assessment consist of a compilation of analytical results generated 
by on-site and off-site laboratories. These data were originally stored in electronic format in 

the RFETS environmental Soil Water Database (SWD). The majority of these data were 
further processed through a series of data quality filters to ensure usability for risk 
assessment purposes. Appendix A describes data preparation for the final database used in 
the risk assessment. The data sets used for evaluation of surface soil, subsurface soil, and 
pond liner material are described below and presented in Appendix A, Tables A- 1 through A- 
12. 

0 

2.1.1 Data Quality 

This Data Quality Assessment (DQA) performed on the SEP data set is based on various 
criteria derived from EPA guidance, particularly those related to data verification and 
validation (V&V). A detailed DQA was also performed on the OU 4 IM/IRA data sets in 
1995 (DOE 1995a), and those results are summarized herein. General guidelines for 
conducting V&V of SEP data are given in Kaiser-Hill (1997a) and Lockheed-Martin (1997). 
Specific V&V guidelines were utilized to assess volatile organics, semivolatile organics, 
inorganic metals, and isotopic alpha spectroscopic results (Kaiser-Hill 1997b,c,d, and 
Kaiser-Hill 1998). Quality control (QC) evaluations performed on the current SEP data set 
are documented within the Microsoft ACCESS database “OU4 RA-DQA.mdb.” 

Verification and Validation of Results 

Verification ensures that data produced and used by a project are documented and traceable 
in accordance with IA Sampling and Analysis Plan (IASAP) (DOE 2000). Validation I 0 
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consists of a technical review of data that directly support project decisions, such that any 
limitations of the data relative to project goals are stated. V&V criteria include: 

Chain-of-custody ; 

Preservation and hold times; 

Instrument calibratioms; 

Preparation blanks; 

Interference check samples (metals); 

Matrix spikedmatrix spike duplicates (MSMSDs); 

Laboratory control samples (LCSs); 

Field duplicate measurements; 

Chemical yield (radiochemistry); 

Required quantitation limits/minimum detectable activities (MDAs) (sensitivity of 
chemical and radiochemical measurements, respectively); and 

Sample analysis and preparation methods. 
Evaluation of V&V criteiria ensures that precision, accuracy, representativeness, . 

completeness, comparabjlity, and sensitivity (PARCCS) parameters are satisfactory and 
within tolerance limits established for the project. Satisfactory V&V of laboratory quality 
controls are captured through application of validation “flags,” or qualifiers, applied to 
individual records. Satisfactory V&V are indicated by a greater than 25 percent validation 
frequency for all data package submittals, and a less than10 percent rejection of all data 
package records validated (DOE 2000). 

Validation results are surnmarized in Table 2.1, and indicate that data quality for the project 
is excellent. Validation frequencies ranged from 53 to 86 percent per analytical suite and far 
exceed the IASAP DQOs of greater than 25 percent for data packages. Rejected records with 
an “R’ validation code ralnged from 0.5 to 2.5 percent of the total records for each analyte 
group. Analytical results for the category of “Organics-misc” refer to nontarget compounds 
not readily classified within the analytical suites given. 

Field sampling conducted for the OU 4 RFI/RI was performed under an approved Quality 
Assurance (QA) Plan, including standard operating procedures (SOPS), QA addenda, and 
work plans (EG&G 1993). Several deficiency reports and associated corrective action plans 
were also produced and implemented during the course of the project as an integral part of 
the quality program. None of the deficiencies compromised data quality (DOE 1995a, 
$11.3.6.1)- 
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- 
40 
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Table 2.1 Summary of SEP Data Set Validation Results 

- - - 1 06 
682 28 80 223 
24 529 - - 

Number of Validated Records Validation Total of CAS. 
Qualifier Numbers Organics- Anions Metals PCBs IPesticides Radionuclides SVOCs VOCs misc 

29 12,430 1 53 I 100 
273 14,345 I 715 I 2,000 

INull I 4.410 I 121 

59 
1,159 

ITotal Records I 35,498 I 1,082 435 

74% %Validated I 76% I 53% 

8,497 945 2,498 3,772 

86% 84% 86% 60% 
I I 

%Rejected I 1.7% I 3.7% 
V = valid without qualification 
J = estimated (semiquantitative) value 

73 I 519 1 126 I 258 I 649 

18 I 343 1 2 I - I 976 

2 1  154 I 21 I 60 I 71 
- 1 - 1 - 1  - I - 

I I I I 

0.5% I 1.8% I 2.2% I 2.4% I 1.9% 

501 I 325 I 

A = acceptable with qualification 
Null, N, Y, Z = not validated 
R = rejected, do not use 0 

Hard-copy records of previous SEP (OU 4) reports can be found in the RFETS 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Administrative Record. Raw data, including V&V results and individual analytical data 
packages, are currently filed by report identification number (RIN) and maintained by 
Kaiser-Hill Company, L.L.C. (K-H) Analytical Services Division (ASD). Older hard copies 
reside in the Lakewood, Colorado, Federal Center. 

Precision and Accuracy 

Overall precision and accuracy for the SEP data set were evaluated. Precision and accuracy 
have also been discussed and documented in the SEP IM/IRA (DOE 1995a) and summarized 
in this section. 

Precision of field sampling was adequate based on measurement of the relative percent 
difference (RPD) between duplicate and real samples. A collection frequency of 10 percent 
was originally established for the project, although greater than 5 percent is generally 
considered adequate. The actual collection frequency was 1 : 14, or approximately 7 percent. 
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The RPD DQO for soil matrices was less than 40 percent, which was achieved for all 
analytical suites, including radionuclides, over 75 percent of the time. 

Field blanks collected during the project indicated that no false positives were present in the 
data set due to equipment cross-contamination. 

Representativeness 

Samples collected for the project are representative based on their type, number, and location 
relative to the site-specific history (DOE 1995a). Other criteria that corroborate 
representativeness include: 

Implementation of industry-standard chain-of-custody protocols; 

Compliance with sample preservation and hold times; and 

Compliance with documented and Site-approved sampling plans and procedures, 
including SW-846 analytical methods. 

Completeness 

Sampling completeness was evaluated through the number and types of samples collected 
relative to project DQOs. Specifically, were enough samples collected to meet established 
goals, and produce valid results, to make project decisions? 

Table 2.2 presents the number of samples collected, relative to the analytical suites, for each 
environmental media. 

Table 2.2 Total Number of SEP Samples in Each Media by Analytical Suite 
Number of Samples Collected 

Surface Soil Subsurface Soil Subsurface Soil Liner Surface Analytical 
Group 0-0.5 Feet 0.5-6.0 Feet > 6.0 Feet 

Metals 15 7 3  103 72 1 . -  - _ _  .- ~- 

Radionuclides 15 72 118 133 
PCBs 0 I 66 17 14 
Pesticides I 0 I 61 I 17 I 14 I 

Evaluation of data presented in Table 2.1 indicated that the minimum required percentages of 
validation were achieved for all sample types and analytical methods. Of the percentages 
validated, less than 4 percent were rejected for any given analytical method. This result is 
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well below the maximum allowable rejection rate of 10 percent considered acceptable based 
on IASAP DQOs. All rejected records were disqualified from use in the SEP risk 
assessment. 

Comparability 

All results presented are comparable with nation-wide CERCLA data and US. Department 
of Energy (DOE) complex-wide environmental data. This comparability is based on: 

Use of standardized engineering units in the reporting of measurement results; 

Consistent sensitivities of measurements less than or equal to one half corresponding 
action levels (ALs); and 

Use of Site-approved procedures, work plans, and quality controls (for example, 
Contractual Statements of Work for laboratory analyses; [DOE 1995aJ). 

All contractors were required to follow established work plans and analytical methods 
including SW-846 (EPA 1994b) 

Sensitivity 

The adequacy of sensitivities for analytical methods were evaluated for all results. Reporting 

limits and nondetect values were in units of micrograms per kilogram (pg/kg) or parts per 
billion (ppb) for organics, milligrams per kilogram (mg/kg) or parts per million (ppm) for 
metals, and picocuries per gram (pCi/g) for radionuclides. Analyte detection limits and non- 
detect results were compared with PRGs based on WRW target risks of 1E-05 and an HQ of 
1 .O on a record-by-record basis. All results were less than one half the PRG value. Adequate 
sensitivity was therefore achieved. 

Summary 

Data quantity and quality are acceptable for risk assessment purposes, with the qualifications 
given, and based on the V&V criteria cited. 

2.1.2 Power Calculations 

Sampling power was evaluated to statistically determine whether sufficient samples were 
collected to adequately c:haracterize analyte concentrations within the AOC to support risk 
assessment. In other words, given the estimate of the average analyte concentration and 
observed variance, it was determined whether the number of samples was adequate to 
identify an exceedance 04 ALs for the WRW at the 95% level of confidence. It was assumed 
that samples were collected independently across the AOC for all sampled media, including 
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liner material, surface soil, and subsurface soil. All PCOCs found to be above screening risk 
levels were evaluated. 

Three methodologies were used to conduct power calculations that are specific to the type of 
concentration distributions observed: 

Parametric: EPA (1994a). QNG-4 Report for normally distributed results. 

Lognormal: Gilbert (1987). Equation 13.23 for lognormally distributed results. 

Non-parametric: Nuclear Regulatory Commission (NRC) et al. (1997). Multi-Agency 
Radiological Survey and Site Investigation Manual (MARSSIM) Report $5.5.2.3 for non- 
parametric distributions. 

The QNG-4 model (EPA 1994) was used to assess normally distributed analyte data and 
evaluate sample adequacy. Gilbert equation 13.23 (1987) was used to estimate numbers of 
required samples for all analytes with lognormal distributions. The MARSSIM model (NRC 
et al. 1997) was used for all analytes with observed non-parametric distributions. All three 
models were used to derive estimates of the averages and variances required to calculate the 
95% upper confidence limits of the mean concentrations (95UCLs). Non-parametric 
estimates were derived from the Bootstrap resampling methodology (EPA 1997a, EPA 
2001a; EPA 2002a). 

Relative errors were derived primarily from the difference between the PRG or AL and the 
0 

mean. Secondary relative errors were determined based on the difference between the PRG 
and the upper 95% confidence limit of the mean. A target risk of 1E-05 and HQ of 1.0 were 
used to select the appropriate PRGs to derive relative errors. Relative errors derived from 
average and 95UCLs were used to bound sampling errors due to inherent heterogeneity of 
analytes in soil and liner materials to predict the number of samples required. 

Statistical testing for distributions was conducted at the 95% confidence level using EPA 
QNG-9 guidance and the associated DataQuest software (EPA 2000a). Graphical output 
was also evaluated, including histograms and frequency distributions. Section 2.3.5 presents 
a detailed evaluation of distributional testing for all PCOCs. Section 2.3.3 presents results of 
the comparison of analyte maximum concentrations to PRGs. 

Liner Material 

Radiological results appeared to be lognormal with leptokurtic, skewed-right distributions 
clustering about zero. However, statistical testing did not confirm lognormality for liner 
analytes due to limited sample size of n = 15. The non-parametric MARSSIM method was 
therefore employed to evaluate sample power for liner analytes. 0 
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Power calculation results indicated that a sufficient number of samples were collected for all 
liner analytes. The results indicated that the difference between the mean or 95UCL and the 
respective PRGs is so great, that no additional samples would have to be collected. A value 
of 13 was obtained for the MARSSIM test using the mean and 95UCLs, which is the default 
value when the relative shift is greater than 3.0. Lognormal power calculations using the 
Gilbert equation conducted for all liner analytes confirmed results of the non-parametric 
analysis and also indicated that no additional samples would be required. 

Surface Soil 

Sample sizes for surface soil analytes ranged from 60 to 73. All analytes had non-parametric 
distributions except americium-24 1 and plutonium-239/240, which exhibited lognormal 
distributions. Results of the MARSSIM power calculations indicated a default value of 13 
for all analytes in surface soil. Lognormal power calculations for americium-241 and 
plutonium-239/240 with lognormal distributions also indicated that no additional samples 
would be required. A predicted value for americium-241 of two samples was obtained for the 
95UCL and a value of one sample was obtained for plutonium-239/240. Low results for 
lognormal analytes indicates that the means and upper 95% confidence levels are well below 
the respective PRGs and no additional samples would have to be collected. 

Subsurface Soil 

Subsurface soil was evaluated for sample adequacy using normal, lognormal, and non- 
parametric power calculations. Actual sample sizes for subsurface soil analytes ranged from 
95 to 1 18. Iron was the only analyte with a normal distribution. Americium-241, plutonium- 
2391240, uranium-235, and uranium-234 were all assigned non-parametric distributions due 
to the presence of negative data. Uranium-238 and all other analytes had observed lognormal 
distributions. 

A predicted sample size of one was obtained for iron using the EPA QNG-4 model. All 
lognormal power calculation results were also one. All non-parametric power calculation 
results were 13. Low results for normal and lognormal analytes indicated that mean and 
upper 95% confidence levels were well below the respective PRGs for the WRW. Non- 
parametric results were all at the default of 13 when the relative difference over the standard 
deviation is greater than 3.0. Predicted sample sizes for all subsurface soil analytes were 
therefore below the actual sample sizes collected at the SEP. 

11 
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Based on the results of the power calculations for all analytes in all SEP media, it was 
concluded that a sufficient number of samples were collected from the AOC to adequately 
quantify risk at 95% probability. 

2.2 SEGREGATION OF SAMPLES BY MEDIA 

This section describes the samples collected by media; including pond liner, surface soil, and 
subsurface soil. 

2.2.1 Liner Material 

A total of 15 pond liner material samples were collected in 1993 and 1995. These samples 
were analyzed for metals and radionuclides. Analyses for organics were not requested 
because the liner materials were made of asphalt. Sampling locations for the collection of 
pond liner materials are shown on Figure 2.1. All ponds were sampled, except the 
southernmost B-Series ponds. However, all B-Series ponds received similar waste streams 
and contaminants. 

The pond liner data were aggregated separately and assessed using surface soil pathways. 
Separation of liner materials provided critical information to risk management to evaluate 
possible remediation of this medium overlying surface soil. No allowance was made for 
additions of clean fill over the liners. 

Four asphalt samples from Pond 207-C were collected and tested for RCRA toxicity 
characteristics using the Toxicity Characteristic Leaching Procedure (TCLP) Test Method 
13 1 1, specified by EPA in SW-846 (EPA 1996). Observed concentrations of arsenic, 
barium, cadmium, chromium, lead, mercury, selenium, and silver were well below regulatory 
limits. Therefore, the SEP liner material were not classified as characteristic hazardous 
waste and are not subject to regulation under RCRA, Code of Colorado Regulations (CCR) 
1007-3, Subpart C. 

2.2.2 Surface Soil 

Most surface soil samples were collected using the Rocky Flats Plant (RFP) method, in 
which the top 2 inches (5 centimeters) of soil were collected in several locations within a plot 
and then composited. Other samples were collected from the first interval of a borehole. All 
samples having a beginning and ending depth between 0 and 6 inches were retained in the 
surface soil data set. Surface soil for the ponds was considered to be within 0 to 6 inches of 
soil below the liners. The majority of surface soil samples were collected from May through 
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July 1994. The analytical parameters varied by location, but generally included metals, 
radionuclides, nitrates, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), pesticides, and polychorinated biphenyls (PCBs). Surface soil sampling locations 
are shown on Figure 2.2. 

2.2.3 Subsurface Soil 

Subsurface soil samples were collected from October 1987 through November 1993 in 2-to- 
6-foot composites, depending on sampling location. However, samples collected for VOC 
analyses were not composited. Laboratory analyses of subsurface soil samples generally 
included VOCs, SVOCs, metals, pesticides, PCBs, and radionuclides. Subsurface data were 
divided into three categories: (1) samples with beginning depths less than 6 feet and ending 
depths greater than 0.5 foot (Figure 2.3); (2) samples with beginning depths greater than 6 
feet (Figure 2.4); and (3) samples with no depth data in the database (Figure 2.5). Only 
samples with starting depths less than six feet were used in the risk assessment, because 
receptors are unlikely to come in contact with soil below six feet. Subsurface data with no 

depths were not used due to the uncertainty of actual sample depth. These data are discussed 
in Section 2.3.7. 

Figure 2.1 Pond Liner Sampling Locations 
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Figure 2.3 Subsurface Soil Sampling Locations (Beginning Depths Less Than 6 Feet) 
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Feet) 

Figure 2.5 Subsurface Soil Sampling Locations (No Depths) 

15 



Human Health Risk Assessment for  the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
March 2003 

2.3 

Samples within the AOC for surface soil, subsurface soil, and liner material were selected for 
use in the risk assessment. The constituents in these media were the result of natural 
processes, precipitation or downwind deposition of particulates and aerosols from the solar 
ponds, anthropogenic background (including pond liner materials), leakage of fluids from the 
solar ponds and surrounding lines, and accidental releases of site-specific chemicals. All 
analytes listed in the Action Levels and Standards Framework for Surface Water, Ground 
Water, and Soil (ALF) are considered PCOCs (DOE et al. 1996). Summary information for 
all PCOCs is presented in Appendix A, Tables A- 13 through A-20. All sample results from 
the AOC were pooled for each medium and the COCs selected. The procedure used to 
screen the data and select COCs is documented below and shown on Figure 2.6. 

SELECTION OF CONTAMINANTS OF CONCERN 0 

2.3.1 

Essential nutrients with no toxicity values in Integrated Risk Information System (IRIS) or 
Health Effects Assessment Summary Tables (HEAST) were compared to recommended daily 
allowances (RDAs), recommended daily intakes (RDIs), adequate intakes (AIS) or upper 
limit (UL) daily nutrient intakes, in accordance with EPA guidance (EPA 1989). Results of 
this comparison are shown in Table 2.3. 

Essential Nutrients and Major CationdAnions 

Table 2.3 Comparison of Daily Intakes and Daily Allowances for Essential Nutrients 
Without Toxicity Valuesa 

1. Shaklette and Boerngen 1984 
2. RDA/RDVAI/UL taken from NAS 2000. 
NA = Not available 
ND = Not detected 
a. NAS =National Academy of Sciences (2000,2002) 

16 



Human Health Risk Assessment for the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
March 2003 

All essential nutrients in Table 2.3 were eliminated from further consideration based on 
calculated maximum intakes well below the RDAs, RDIs, ALs, and ULs. Maximum intakes 
were also well within the range of background soil concentrations. However, all essential 
nutrients with toxicity values were taken through the COC selection process. 

2.3.2 Data Aggregation and Calculation of Statistics 

Data aggregation for the risk assessment was performed in accordance with guidelines 
developed by CDPHE, EPA Region VIII, and DOE. The SEP AOC was delineated on the 
basis of the spatial extent of potential contaminants and known historical use. The AOC 
encompasses the SEP and adjacent contaminated soil (Figure 1.1). 

Sample concentrations for surface soil and the bermed soil surrounding the SEP were 
aggregated. Liner sample data were aggregated separately from surface soil so that risks 
could be estimated for both media. Subsurface soil data were aggregated for use in the risk 
assessment for samples with beginning depths at less than 6 feet. Summary statistics were 
also generated for samples with beginning depths below 6 feet and for those records with no 
depth data. These samples presented in Appendix A were not used in the risk assessment. 

Summary statistics were calculated for each data group, including detection frequency, mean 
contaminant concentrations, minimum concentrations, maximum concentrations, and 
standard deviation. Summary statistics are presented in Appendix A, Tables A-13 through 
A-20. A summary of samples found to have irregular units that were excluded from the risk 
assessment is presented for each medium in Appendix A, Tables A 2 1 through A-23. The 
95UCL was only calculated for COCs. Additional details on calculating the exposure 
concentrations are provided in Section 3.0. 

0 

2.3.3 Comparison to PRGs 

PCOCs were screened relative to PRGs for the on-site WRW exposure scenario set to a 1E- 
06 risk level and an HQ of 0.1 (Appendix A, Tables A-13 through A-20). This was done to 
ensure that cumulative effects of PCOCs will be taken into consideration to meet the worker 
target risk limits of 1E-05 and HQ of 1 .O. In addition, if detection frequency was less than 5 
percent, a hot spot screen was conducted at 3E-05 risk to ensure that hot spots were not 
present. The draft WRW PRGs developed by CDPHE using the radionuclide soil action 
levels (RSALs) exposure assumptions and parameters were used for the screen (CDPHE 
2002). This is a conservative screen because the PRGs assumed indoor air exposure. The 
SEP risk assessment is also conservative because the WRW PRGs assumed continuous 
gamma exposure for the occupational WRW receptor. Correction of the PRGs used in this 
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risk assessment for indoor air and continuous gamma exposures would lower the resulting 
risk (see Section 3.0). 0 
Hexavalent chromium was deposited in the SEP. However, it is unlikely that the chromium 
has remained in the oxidized state due to its instability in the soil environment. The PRG 
value for chromium VI was used for conservatism in this risk assessment. The maximum 
values observed from site samples, as reported in Appendix A, Tables A-13 through A-20, 
were directly compared to PRGs. Those PCOCs with maximum concentrations below the 
corresponding PRGs were eliminated from further consideration. The data were also 
compiled for subsurface soil below 6 feet, so they may be compared to shallow subsurface 
soil. PCOCs with maximum values above the PRGs are shown in Tables 2.4 through 2.7. 

Table 2.4 PRG Screen Results for Surface Soil 
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Minimum 
Conc. Analyte 

Table 2.5 PRG Screen Results for Liner Materials 

No. of 
Detects 

Detection PRG: 1E-6 Max/PRG Frequency or HQ=O.l 
(%o) 

No. of 

Samples 

Maximum 
Conc. 

Inorganics (mg/kg) 

Radionuclides (pCi/g) 
Chromium I 5.7 I 37.5 I 15 I 15 I 100% I 15.1 I 2.483 

Table 2.6 PRG Screen Results for Subsurface Soil Above 6 Feet 

0 

Manganese I 43.6 I 1220 I 102 1 102 100 I 220 I 5.55 

Benzo(a)pyrene I 34 I 405 26 1 I 4 349 I 1.16 
Organics (pgkg) 

~~ 

Radionuclides (pCig) 
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Filter Dataset by Media 
Eihhate Essential Nutrients and . Major CationslAnions 

Yes 4 NO 

Yes 
Yes I 

Yes 1 

Figure 2.6 IHSS PCOC Screening Process 
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Table 2.7 PRG Screen Results for Subsurface Soil Below 6 feet 

Inorganics (mg/kg) 
Aluminum 2160 42400 72 72 100 14763 2.872 
Arsenic 0.19 24.6 72 67 93 2.17 11.336 
Barium 9.7 4150 72 65 90 1833 2.264 
%on 1060 50800 72 71 99 30660 1.657 
Manganese 21.5 3 140 72 72 100 220 14.274 

1 

Radionuclides (pCi/g) 
Uranium-235 -0.005 0.383 71 43 61 0.226 1.698 
Uranium-238 0.19 9.29 132 128 97 1.03 8.987 

2.3.4 Frequency of Detection 

All contaminants were evaluated for frequency of detection. Rarely detected PCOCs with 
detection frequencies less than 5 percent and analytes with no detections were screened 
relative to three times the PRG at a risk of 1E-05 to ensure that the detection limits were not 
set too high to detect potentially hazardous concentrations present in hot spots. 
Benzo(a)pyrene had a detection frequency of 4 percent (one detect, Table 2.6) in subsurface 
soil from 0.5 to 6.0 feet. This PCOC will not be retained because the ratio of the maximum 
detection to the PRG at 1E-05 was less than 3, and the detection frequency was less than 5 
percent. Non-detected contaminants were not observed in surface soil or liner material with 
elevated detection limits greater than screening PRGs at 1E-06 or an HQ of 0.1 (Appendix A, 
Tables A-13 through A-20). 

0 

2.3.5 Data Distribution Testing 

Distributional testing was performed for all PCOCs detected in liner materials, surface soil, 
and subsurface soil retained following the PRG and frequency screens. Testing was 
conducted following EPA guidance and EPA QNG-9 methods using the DataQuest Program 
(EPA 1992a; 2000a; 2002a). Data Quest includes six statistical tests for determining data 
distributions: 

Shapiro-Wilk Test (S-W, test limited to n < 50, highly recommended); 

Fillibens Test (Fillibens, test limited to n e 100, highly recommended); 

Coefficient of Variation Test (CV, only for quick rejection of normality); 

Skewness and Kertosis Tests (S/K, n > 50, limited testing power); 
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0 Studentized Range Test (S.R., n < 1,000, limitations for nonnormal data); and 

Geary Test (Geary, verify with other test if n > 50, samples size > n = 100). 
0 

Three primary tests recommended by EPA were selected to test data distributions. The 
Shapiro Wilk W-Test was used when samples sizes were below n = 50 as recommended by 
EPA. The Fillibens Test was used for sample sizes from n = 50 to 100 and the Gearys Test 
was used for samples sizes above n = 100 as recommended by EPA. Distribution testing 
results were evaluated and a final distribution type of normal, lognormal, or non-parametric 
was assigned to each PCOC in accordance with the UCL Method Flow Chart in the EPA 
guidance Calculating Exposure Point Concentrations at Hazardous Waste Sites (EPA 2002a). 
The assigned distribution was then used to quantify an appropriate upper 95UCL. Test 
results were also compared to background distribution test results to determine the 
appropriate statistical test to compare SEP data to background data. 

Statistical comparisons to background were conducted using a non-parametric Mann- 
Whitney Rank Sum Test when SEP and background data had different assigned distributions 
or were both non-parametric, in other words, when distributions were not normally or 
lognormally distributed. If SEP and background data had the same normal or lognormal 
distributions, then a Student’s T-Test was used to compare PCOCs to background. 
Lognormal data were log-transformed prior to conducting a standard T-Test. Evaluation of 
95% lognormal confidence intervals for SEP and background data was also conducted. 
Overlap of 95% confidence intervals indicated that SEP data were within the range of natural 
background. 

0 

Liner Data Evaluation 

Due to the uncertainties associated with small sample sizes of n = 15 for all liner analytes, 
specific distributional testing was not performed. Maximum observed concentrations for all 
liner analytes were, therefore, used to conservatively quantify risk rather than derive 95UCLs 
based on limited distributional information. 

Surface Soil Data Evaluation 

Surface soil data ranging in sample size from 60 to 73 were evaluated for each PCOC with a 
maximum concentration above the WRW PRG and a frequency above 5 percent. These 
PCOCs included aluminum, arsenic, cadmium, chromium, manganese, americium-24 1, 
plutonium-239/240, uranium-234, uranium-235, and uranium-238. In addition, 

0 
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benzo(a)pyrene and dibenzo(a,h)anthracene were evaluated. All other PCOCs were 
eliminated in the PRG and frequency screens. Table 2.8 presents the distributional testing 
results. 

All inorganic analyte data for surface soil were found to have non-parametric distributions. 
Benzo(a)pyrene was found to have a lognormal distribution. Americium-24 1 and plutonium- 
239/240 were found to have lognormal distributions. All remaining radionuclides had non- 
parametric distributions. Table 2.9 presents distributional testing results for background 
surface soil analytes. Background data distributions for inorganic analytes corresponding to 
SEP surface soil PCOCs were predominantly normal, with the exception of cadmium with a 
non-parametric distribution. Background americium-24 1 was also assigned a normal 
distribution. However, plutonium-239/240 and uranium-235 were found to be lognormal and 
the remaining uranium isotopes were found to be non-parametric. 

Table 2.8 Summary of Distribution Testing for SEP Surface Soil PCOCs 

NP = non-parametric distribution 
Log = lognormal distribution 
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Table 2.9 Summary of Distribution Testing for SEP Background Surface Soil 

IW = non-parametric distribution 
Nor = normal distribution 
Log = lognormal distribution 
NA = not applicable; S-W Test limited to samples sizes less than 50 

Subsurface Soil Data Evaluation 

Subsurface soil sample results ranging in sample size from 95 to 1 18 were evaluated for 
distributional type, as shown in Table 2.10, for all PCOCs retained in the PRG and frequency 
screens. Inorganics were lognormally distributed, with the exception of iron which exhibited 
a normal distribution. However, all radionuclides, with the exception of uranium-238, were 
non-parametric. Uranium-238 exhibited a lognormal distribution. Most radionuclides could 
not be evaluated for lognormality due to the presence of zero and negative concentrations and 
were assigned non-parametric distributions. 
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0 Table 2.10 Summary of Distribution Testing for SEP Subsurface Soil PCOCs 

NA = Fillibens Test limited to n < 100 and Gearys Test limited to n > 100. 
NC = not calculated due to zero and negative concentrations 
NP = non-parametric distribution 
Log = lognormal distribution 
NOR = normal distribution 

Table 2.1 1 presents distributional testing results for background analytes corresponding to 
PCOCs in SEP subsurface soil. Aluminum, arsenic, barium, and cadmium had lognormal 
distributions for both background and SEP data. All other background analytes in Table 2.1 1 
exhibited non-parametric distributions. Americium-24 1, plutonium-239/240, and uranium- 
235 could not be log-transformed due to the presence of zero and negative concentrations. 

Subsurface soil PCOCs exhibited more lognormal distributions compared to surface soil 
PCOCs that were primarily non-parametric. This could be due to the presence of 
contamination mixed with background concentrations in surface media, as opposed to a 
predominantly background population present in subsurface soil. 
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Table 2.11 Summary of Distribution Testing for Background Subsurface Soil' 

Final Distribution 

Subsurface soil data from upper stratigraphic unit 1 

NA = Not applicable for n < 50 samples. Shapiro-Wilk Test was conducted 
NC = not calculated due to zero and negative concentrations 
NP = non-parametric distribution 
Log = lognormal distribution 

2.3.6 Statistical Comparison to Background 

Analytical results for metals and radionuclides above WRW PRGs in surface soil, subsurface 
soil, and liner material at the SEP were statistically compared to background concentrations. 
Background data were taken from DOE (1995b and 1993) for local surface and subsurface 
soil, respectively. Liner analyte data were not compared to background due to the limited 
sample size of n = 15 and the difficulty in ascertaining the true distribution. All four liner 
PCOCs were therefore carried into the risk assessment without further screening. 

Data distribution testing was discussed in Section 2.3.5 for all PCOCs retained after the PRG 
screen for all SEP media. Statistical comparison of SEP media data to background data was 
conducted, based on distribution testing results, to ascertain the possible presence of SEP 
analyte concentrations above natural background. If SEP media data and background data 
had different distributions or both had non-parametric distributions, then a non-parametric 
Mann-Whitney U-Test was used for the comparison. If both background and SEP media data 
had normal or lognormal distributions, then a specific T-Test or a comparison of lognormal 
95% confidence intervals were used, respectively. When necessary, lognormal data were log- 
transformed prior to conducting a T-Test. A comparison of lognormal 95% confidence 
intervals for SEP analyte data to background data was conducted to evaluate whether SEP 
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data were within the range of background. However, this test was not considered conclusive 
and was used in conjunction with the Mann-Whitney U-Test and the T-Test to screen PCOCs 
in the background comparison screen. The non-parametric Mann-Whitney U-Test and T- 
Tests were used to test for differences between the medians and means of two independent 
samples with an Alternative Hypothesis: SEP > Background, p-value = 0.05. 

Statistical testing versus background was performed for all PCOCs with maximum 
concentrations above PRGs as shown in Tables 2.4 through 2.6. Comparative statistics were 
run, using the Excel'" add-in program Analyze-it'", for the AOC and background data for 
each analyte and medium (Appendix A). A box plot comparison was completed to visually 
compare each pair of populations. Detailed statistical results and box plots are shown in 
Appendix A, Tables A-24 through A-79. Results of the statistical comparison to background 
are summarized in Table 2.12 and discussed below. All retained PCOCs are in boldface in 
Table 2.13. 

Liner Material: The liner PCOCs chromium, americium-24 1, plutonium-239/240, and 
uranium-238 were compared to background and retained in the final risk assessment as 
shown in Table 2.13. Retention of all liner PCOCs is considered conservative because non- 
parametric testing indicated that chromium and uranium-238 would be eliminated. 

Surface Soil: All PCOCs from SEP surface soil were evaluated and found to either have 
different distributions relative to background distributions or were both non-parametric 
(Section 2.3.5). The only exception to this observation was plutonium-239/240, which had 
lognormal distributions for SEP and background data. Therefore, with the exception of 
plutonium-239/240, all statistical comparisons to background were conducted using the non- 
parametric Mann-Whitney U-Test. 

0 

Aluminum, arsenic, and manganese were determined to be significantly less than background 
at the 0.05 level of significance and were therefore eliminated from further consideration as 
PCOCs (Table 2.13). The lognormal 95% confidence interval for plutonium-239/240 from 
the SEP (3.3-16.5 pCi/g) was calculated and found to exceed the lognormal confidence 
interval for background (0.035-0.043 pCi/g), as shown in Table 2.13. Cadmium, chromium, 
and all radionuclides were retained as PCOCs as shown in Table 2.13. A T-Test was also 
conducted on the log-transformed data for plutonium-239/240 and found to be significant at 
the 0.05 level of significance (P<O.OOOl). 

Subsurface Soils: In general, SEP subsurface soil analytes were found to have non- 
parametric or lognormal data distributions that were similar to background distributions. 
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> >BKG 
U-Test P-Value Alpha= 

(T-Test P-Value) 0.05 

AOC BKG 
(n) (n) 

Analyte 

Chromium, iron, and manganese were determined to be less than or equal to background 
using the Mann-Whitney U-test and will not be considered further. Aluminum, arsenic, 
barium, and cadmium all exhibited lognormal distributions for both SEP subsurface soil and 
background soil data. The lognormal 95% confidence intervals for SEP subsurface soil and 
background data for these four analytes are listed in Table 2.12. 

Americium-241 
Uranium-235 

Table 2.12 Lognormal Confidence Intervals for Subsurface Analytes 

15 50 0.001 Yes 
15 20 (0.0003) Yes 

Lognormal Confidence Interval 
SEP Soil I Background Soil PCOC 

Uranium-238 I 15 I 20 1 0.0966 

I Aluminum I 11619to 14010 I 11484to 14708 I 

Yes 

I Arsenic I 4.38 to 5.86 I 3.56 to4.50 I 

Aluminum 
Arsenic 

Table 2.13 Statistical Comparison of SEP and Background Data 

102 98 (0.199) No 
103 99 (0.0012) Yes 

Barium 
Cadmium 

Liner Materials 
Chromium 1 15 I 20 I 0.1118 I Yes 

102 I 99 (0.073) No 
97 I 81 (0.0001~ Yes 

Aluminum 73 20 0.541 No 
Arsenic 72 20 1 .ooo No 
Cadmium 73 20 0.0009 Yes 
Chromium 73 20 0.0017 Yes 
Manganese I 73 
Americium-241 69 
PIutonium-239/240 60 
Uranium-234 71 
Uranium-235 71 
Uranium-238 I 72 

20 0.9932 No 
50 <0.0001 Yes 
50 (0.0001) Yes 
20 0.0002 Yes A 
20 0.0028 Yes 
20 0.0014 Yes 

Subsurface Soil I 
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Manganese 102 99 0.6043 No 
Americium-241 95 28 <0.0001 Yes 
Plutonium-239/240 98 99 <0.0001 Yes 
Uranium-234 118 99 <0.0001 Yes 
Uranium-235 <0.0001 Yes I 
Uranium-238 I 118 I 99 I <0.0001 Yes 1 
(a) Statistical results are presented for the U-Test unless in parenthesis for the T-Test using log- 
transformed data. 
The Mann-Whitney Rank Sum Test was used unless a T-Test was conducted on log-transformed 
data as shown for all results in parentheses. 
Liner material was compared to surface soil background levels. 

The 95% confidence intervals overlapped and supported the decision to eliminate aluminum, 
arsenic, and barium as PCOCs. However, the 95% confidence intervals for cadmium from 
the SEP were found to exceed the corresponding background interval. T-tests were also 
conducted for these four analytes using log-transformed data. Results are shown in Table 
2.12 and indicated that aluminum (P=O. 199) and barium (P= 0.073) were less than 
background at the 95% confidence level. The non-parametric Mann-Whitney test results also 
indicated that aluminum (P=O. 1594) and barium (P=0.0677) were less than background at the 
95% confidence level (Table 2.12). Aluminum and barium were therefore eliminated from 
further consideration as PCOCs. 

0 

However, arsenic was significantly higher than background with a T-Test evaluation of log- 
transformed data (P=0.0012) and the non-parametric Mann-Whitney U-Test (P=0.0003). 
Arsenic was therefore retained as a PCOC. 

Cadmium was also evaluated with a T-Test using log-transformed data from the SEP and 
found to be significantly greater than background at the 0.05 level of significance 
(P<O.OOOl). Cadmium was therefore retained as a PCOC. All radionuclides were also 
retained based on significant results greater than background using the non-parametric Mann- 
Whitney U-Test. 
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2.3.7 Application of Professional Judgement 

The possible elimination of dibenzo(a,h)anthracene and benzo(a)pyrene in SEP surface soil 
and arsenic in subsurface soil was evaluated in this section. Dibenzo(a,h)anthracene and 
benzo(a)pyrene are members of the group of ubiquitous polyaromatic hydrocarbons that 
occur due to combustion, in engine exhaust and asphalt. There is no information suggesting 
that either compound was released due to activities at the SEP site. There is no pattern of 
contamination that suggests these compounds are a result of a waste release; therefore, 
dibenzo(a,h)anthracene and benzo(a)pyrene are not considered COCs. 

Maximum concentrations for dibenzo(a,h)anthracene and benzo(a)pyrene in surface soil are 
above the PRG screening levels for the WRW (Table 2.3). However, Table A-2 
(Appendix A) shows that there were no unqualified detections, 9 “J” estimated detections, 
and 57 “U’ non-detections for dibenzo(a,h)anthracene. All estimated concentrations for 
dibenzo(a,h)anthracene were below their respective detection limits. Benzo(a)pyrene had 5 
unqualified detections, 32 “J” results below the detection limit, and 30 “ U ’  nondetections. 
All estimated concentrations for benzo(a)pyrene were below their respective detection limits. 
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Figure 2.7 Box Plots 

Figure 2.7 shows the box plots for these compounds. 
The plot for benzo(a)pyrene suggests that a single hit 
above detection limits was observed. 

The WRW PRG at 1E-06 for dibenzo(a,h)anthracene 
is 0.348 m a g .  The detection limit ranged from 
0.330 to 0.740 mg/kg, with a mean of 0.413 mgkg. 
The nine J-qualified (estimated) values were below 
the detection limit and ranged from 0.038 to 0.21 
mg/kg. The estimated values are all well below the 
PRG. 

The WRW PRG at 1E-06 for benzo(a)pyrene is 
0.348 m a g .  The detection limit ranged from 0.330 
to 0.740 mg/kg, with a mean of 0.41 1 mg/kg. The 
five detections ranged from 0.47 to 1.7 mg/kg. The 

95UCL for benzo(a)pyrene, calculated using the bootstrap methodology discussed in Section 
3.0, is 0.290 mg/kg, which is also well below the PRG. 
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Arsenic was determined to be significantly greater than background at the alpha=0.05 level in 
the 0.5-to-6-foot layer of subsurface soil using the non-parametric Mann-Whitney Test and 
an independent T-Test on log-transformed data. A comparison of the 95% lognormal 
confidence intervals indicated the populations are the same. Figure A-55 (Appendix A) 
shows that the SEP results are all well below the maximum background result of 41.8 mg/kg. 
The maximum SEP arsenic concentration was 15.5 m a g .  The range for.surficia1 soil of the 
western United States is 0.1 to 97 m a g  with a geometric mean of 5.5 mgkg and an 
arithmetic mean of 7 mgkg (Shacklette and Boerngen 1984). The arithmetic means for 
subsurface soil in the SEP AOC and background are 4.7 and 3.6 mgkg, respectively. Both 
are below the geometric and arithmetic means for western U.S. soil. The arithmetic 95UCLs 
are 5.3 mgkg for the SEP and 4.9 mgkg for background. The lognormal 95UCLs are 5.9 
mgkg for the AOC and 4.5 for background. Arsenic concentrations in surface soil and liner 
materials were below background levels. The arsenic concentrations in subsurface soil are 
considered to be well within the natural variation in soil and, as such, arsenic will not be 
carried forward as a COC. 

0 

2.3.8 Excluded Data 

The following data were specifically excluded from the risk assessment: 

Subsurface soil data with beginning depths greater than 6 feet (Appendix A, Tables A-9 
through A-1 1, A-14, and A18); 

Soil data with null depth fields (Appendix A, Tables A-12, A-16, and A-20); 

Data for all media that had irregular units (Appendix A, Tables A-21 through A-23); 

Data for compounds not included on the ALF list of analytes; and 

Data without EPA toxicity values. 

These excluded data are presented in Appendix C. 

Summary statistics for data from greater than 6 feet (Appendix A, Table A-15) show that 
maximum values for aluminum, arsenic, iron, and manganese were higher than in data from 
less than 6 feet. It is likeIy that this is due to geologic and soil weathering processes, because 
these increases include the major soil constituents aluminum, iron, and, manganese. The 
maximum for arsenic increases from 15.5 to 24.6 mgkg. Both arsenic concentrations are 
much lower than the subsurface background maximum of 4 1.8 m a g .  No organics in the 
greater-than-6-foot data set had values greater than their respective PRGs. 
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Data with null depth fields were from only two locations (Figure 2.5) and included only 
organic analytes. No maximum values for these data exceeded PRGs. 

The third type of data excluded from the assessment were data with irregular units. Rather 
than make changes to the units without clear justification, it was decided to censor the data. 
In other words, it was not possible to definitively correct the number or the associated units 
in each specific case. However, excluded data did not include any significantly high values 
(Appendix A, Tables A-21 through A-23). 

Only compounds listed in ALF were included in the risk assessment per agreement with the 
regulatory agencies (DOE et al. 1996). All analytes listed in ALF have toxicity factors. 
Appendix A, Tables A-2.15 through A-2-17 list those analytes with no PRGs in ALF that 
were detected in liner materials, surface soil, and subsurface soil. Most analytes without 
PRGs were essential nutrients, radionuclides without any documented site use, or organics 
with no historical on-site use. In addition, thallium and titanium were detected but have no 
PRGs or any known history of release at the site. 

2.3.9 Final Contaminants of Concern 

Final COCs were selected for all SEP media based on previously discussed information, data 
evaluations, and screening processes. Results of the COC screening for inorganics, organics, 
and radionuclides present in liner materials, surface soil, and subsurface soil are summarized 
in Table 2.14. Final COCs were retained in the quantitative risk assessment to quantify 
potential impacts to receptors for each exposure scenario. 

0 

Table 2.14 Final Selected COC 

Total No. of Detection CAS Number Frequency (%) 
Analyte 

4 
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Americium-24 1 
Uranium-235 

Total No. of Detection 
Analyte CAS Number Samples Frequency (%) 

* 

14596- 10-2 15 60 
151 17-96-1 15 67 

(Plutonium-239/240 I 10-12-8 1 98 I 83 H 
I~ranium-234 I 11-08-5 I 236 I 50 
(uranium-235 I 15117-96-1 I 99 1 72 I 
IUranium-238 I 7440-61-1 I 118 I 97 II 
1 Liner Materials I 
[Chromium I 7440-47-3 I 15 I 100 II 

IUranium-238 I 7440-61-1 I 15 I 100 I 
Selected COCs in liner materials were chromium, americium-241, uranium-235, and 
uranium-238. Radionuclides detected in liner materials generally had lower activities 
compared to surface and subsurface soil. Selected COCs in surface soil were cadmium, 
chromium, americium-24 1, plutonium-239/240, uranium-234, uranium-235, and uranium- 
238. Selected COCs in subsurface soil were cadmium, americium-24 1, plutonium-239/240, 
uranium-234, uranium-235, and uranium-238. All radionuclides were therefore selected for 
both surface and subsurface soil. 

3.0 EXPOSURE ASSESSMENT 

This section discusses exposure scenarios evaluated in the risk assessment and presents 
exposure point concentrations calculated for each COC in each exposure medium and 
exposure area. The methodology and exposure parameters used to quantify contaminant 
intake for each exposure pathway are also presented. 

3.1 FUTURE ON-SITE LAND USE 

Future on-site land use at RFETS includes environmental restoration, decontamination and 
decommissioning, and transfer of jurisdiction to the U.S. Fish and Wildlife Service for use as 
a wildlife refuge, in accordance with the Rocky Hats National Wildlife Refuge Act of 2001. 
The federal government will be responsible for conducting future environmental monitoring 
activities at the Site. The refuge is currently envisioned to have minimal maintenance 
following remediation; however, refuge workers are assumed to be present on-site for most 
of the year and engaged in refuge maintenance and ecological work activities. Residential 
development is not considered a foreseeable or reasonable future land use scenario and was 
excluded from the risk assessment. 
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3.2 EXPOSURE PATHWAYS AND RECEPTORS 

A complete exposure pathway requires a chemical source, chemical release mechanism, 
environmental transport medium, exposure point, and human intake route. If one of these 
elements is lacking, the pathway is incomplete and human exposures will not occur. 
Exposure to groundwater is an example of an incomplete pathway for the WRW because 
there is no human intake of contaminants. Incomplete pathways were therefore not evaluated 
in the risk assessment. Exposure pathways selected for quantitative evaluation in the risk 
assessment are listed below. 

3.2.1 Future On-Site WRW 

The WRW will be primarily exposed to incidental ingestion of surface water, soil, and 
sediments; inhalation of volatiles and particulates; and external exposure to beta and gamma 
radiation from radionuclides present in surface soil. The worker will also be exposed to 
subsurface materials during limited digging activities and dermal contact with surface and 
subsurface soil. 

The exposure scenario assumes that the WRW will be located in an office on an 
uncontaminated site 50 percent of each day during a standard work week of 5 days per week. 
The remaining time on site will be spent outdoors across the Site. It is assumed that this 
receptor will be exposed to residual contaminants in the IA, as well as all other on-site 
locations following remediation. The WRW will conduct some percentage of field work that 
will result in exposure to residual contaminated surface soil, subsurface soil, sediments, and 
surface water. 

Figure 3.1 shows the Site conceptual model of potential human exposure pathways for the 
WRW. The model is a schematic representation of the contaminant sources, contaminant 
release mechanisms, environmental transport media, and human exposure pathways for the 
SEP. This model identifies complete exposure pathways that will be evaluated for 
quantitative risk assessment, as well as those pathways that are incomplete or do not warrant 
quantitative assessment because they would not contribute measurably to the estimate of 
overall risk. 

3.2.2 Significant Exposure Pathways 

Several exposure pathways were considered significant and used to quantify risk to the 
WRW. Incidental ingestion of surface water and sediments are not complete pathways 
within the AOC, but were included to estimate all sources of intake for the WRW from the 
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general area surrounding the SEP. Groundwater transport pathways were not evaluated 
because an existing barrier system is in place to intercept groundwater contaminants prior to 
contact with surface water. 

0 

Inhalation of liner materials; 

External radiation exposure. 

Inhalation of airborne surface soil particulates; 

Incidental ingestion of surface soils; 

Incidental ingestion of subsurface soils; 

Dermal exposure to surface soils; 

Dermal exposure to subsurface soils, and 

3.2.3 Insignificant Exposure Pathways 

The following exposure pathways are incomplete for the SEP AOC, and were not 
quantitatively addressed in this risk assessment: 

Ingestion of fish in FWETS surface water. Surface water is not present at the SEP and on- 
site fishing is prohibited. 

Ingestion of livestock. Beef ingestion will not occur under the wildlife refuge land use. 

Ingestion of animal tissues. No hunting will be permitted on the wildlife refuge. 

Groundwater ingestion. Shallow groundwater is not sufficiently productive for domestic 
well production and no well drilling will be allowed on the wildlife refuge. 

Inhalation of VOCs released to outdoor air through volatilization from the soil. VOCs 
were not identified as COCs during the selection process for the SEP. 

Ingestion of homegrown produce. Gardening will not occur under the wildlife refuge land 
use. 

Dermal contact with surface water and sediments. Dermal exposure pathways are 
considered complete for other areas of RFETS, but are not significant within the AOC. 

0 
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3.3 EXPOSURE SCENARIOS 

The WRW exposure scenario was used in this risk assessment based on identification of 
likely long-term on-site land use, potential receptors, and the site conceptual model. The site 
conceptual model (Figure 3.1) includes surface exposure via inhalation, ingestion, dermal 
contact, external radiation exposure, and exposure to ingestion of potentially contaminated 
surface water resulting from sediment and groundwater transport. Off-site receptors were not 
evaluated in this risk assessment, but will be addressed in the CRA that will evaluate 
potential cumulative impacts to off-site receptors from all sources of contamination. Specific 
scenario parameters used in this risk assessment are listed in Tables 3.1 and 3.2. Exposure 
parameters and assumptions are similar to the RSALs Task 3 Report with the exceptions 
discussed below (DOE 2002a). 

The WRW scenario has no indoor exposure component. This is consistent with statements 
by DOE and the U.S Fish and Wildlife Service that no office buildings will be built in 
contaminated areas. It is assumed that workers will spend 50 percent of their on-site 8-hour 
work day outdoors. The other 50 percent of their work day will be spent in an office in an 

uncontaminated area. Select WRW exposure variables are described as follows: 

Table 3.1 Surface Soil Exposure Factors for the Wildlife Refuge Worker 

1 I I I 

4 RSALS Task 3 Report U 
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Exposure time outdoors 

Area Use Factor 

Exposure frequency 

Exposure duration 

Events per day 

Carcinogenic averaging time 

Noncarcinogenic averaging time 

Hourly inhalation rate 

Mass loading 

Site-specific PEF based on ML 

Soil ingestion rate 

Dermal adherence factor 

Surface area of  exposed skin - soil 

Gamma exposure factor (annual) 

Gamma exposure factor (daily) 

Gamma shielding factor 

Table 3.2 Subsurface Soil Exposure Factors for the Wildlife Refuge Worker 

ET hrlday 4 RSALS Task 3 Report 

AUF unitless 1 AOC areaJEU area 

EF daylyr 20 WRWs in Rocky Mountain Arsenal (RMA) survey, 

ED Yr 18.7 RSALS Task 3 Report 

EV evld 1 Unit correction 

ATc day 25550 7 0  yr x 365 dayslyr 

ATn day 6826 18.7 yr x 365 dayslyr 

1R-h m31hr 1.3 R S A b  Task 3 

ML kg/m3 2.12E-08 50th percentile of RSAL distribution 

PEF m3kg 47169811 I/ML 

IR-s mg/day 100 EPA default 

AF-d mg/cm2 0.1 EPA 2001 a 

SA-s cm2 4260 EPA 1997b 

1990 

EFl365 unitless 0.05 EFl365 

ET124 unitless 0.17 ET124 per RAGS Part B (EPA 1993) 

(1 - Se) unitless 1 EPA, 1993 

0 

By agreement with the regulatory agencies, an area use factor (AUF) of 1 was assumed for the 
WRW in the SEP risk assessment. The AUF is the ratio of the AOC to the entire anticipated 
EU that the WRW will actually use. The area for the AOC is 33.3 acres. EUs could be as large 
as 400 to 500 acres. The risk assessment therefore assumes that the WRW will be present 
within the 33.3-acre AOC 100 percent of the time. This assumption is conservative because the 
WRW is expected to use a much larger on-site area. The AUF can significantly affect risk 
estimates. Alternative risk calculations using more realistic AUF assumptions are presented in 
Section 5.3. Risk managers can use the uncertainty discussion in the decision-making process. 

A central tendency 50th percentile mass loading (ML) value was used to estimate risk via the 
inhalation exposure pathway over the 18.7-year exposure period. The RSALs Task 3 
calculations used an upper 95th percentile value. The site average annual ML from CDPHE 
monitoring data is 11.8 micrograms per cubic meter (pg/m3). The 95th percentile value taken 
from the RSALs Task 3 is 67 pg/m3. This estimate was derived from an empirical distribution 
assuming on-site prairie fires and is a factor of six higher than annual averages based on 6 
years of monitoring data. Therefore, the 50th percentile value of 21.2 pg/m3 from the Task 3 
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distribution was chosen for this risk assessment. Alternative risk estimates are presented in 
Section 5.3, including all three ML estimates for use by risk managers. 

The ML factor for surface soil was used for subsurface exposures because the WRW is 
expected to have small excavations such as posthole digging or trail improvement. This is a 
reasonable estimate of the ML for subsurface soil exposure. The area weighting factor (AWF) 
was based on the surficial area of the AOC covered by the liners and surface soil. The WRWs’ 
exposure to the liner materials and surface soils will be proportional to the area covered by 
each medium. Use of the AWF allows the apportionment of risk between the soil and liners. 
This information will be helpful to the risk managers in making informed decisions regarding 
possible remediation. If the AWF is not used, it must be assumed that the WRWs will spend 
100 percent of their time on the soil and 100 percent on the liners, which is not possible. The 
area of the AOC is 33.3 acres, and the areas of the surface soil and liners are 27.2 and 6.1 
acres, respectively. The AWF for surface soil is therefore 27.2133.3 = 0.817, and the AWF for 
the liner is 6.V33.3 = 0.183. These values were rounded to 0.8 and 0.2, respectively, for the 
risk assessment (Table 3.1). 

The value for the daily gamma-exposure time factor, often abbreviated as Te-d, was calculated 
as exposure time (ET)/24, based on EPA Soil Screening guidance (EPA 2000b). In revisions 
to Chapter 4 of Risk Assessment Guidance for Superfund (RAGS) Part B (EPA 2001a), a 
weighted soil dermal adherence factor (AF-d) of 0.1 was used. This was based on the upper 
95% value for a groundskeeper and the geometric mean for a commercial gardener. 

3.4 EXPOSURE POINT CONCENTRATIONS 

The exposure point concentration of a COC in a sampled medium is quantified using the 
95UCL on the arithmetic mean. The arithmetic mean is a statistically robust estimator, even 
when normality assumptions are not met (Gilbert 1987). The 95UCL on the mean is a 
conservative estimate of the average concentration to which people would be exposed over 
time in the exposure area. If the maximum detected COC value is below the 95UCL, the 
maximum concentration is usually used as the exposure point concentration. When data 
distributions were demonstrated to be lognormal, an arithmetic mean and 95UCL were 
calculated using log-transformed data. When distributions were found to be neither normal 
nor lognormal, a non-parametric 95UCL was calculated. 

Guidance and literature for calculating exposure point concentrations were reviewed. A 
Bootstrap non-parametric, probabilistic resampling methodology was adopted for this risk 
assessment to determine when observed data were not normally or lognormally distributed. 
A normal Bootstrap program was used to derive all mean and variance estimates. The 
Bootstrap method has been used to calculate concentration terms for estimating risk, as 
presented in EPA guidance, Calculating Exposure Point Concentrations at Hazardous Waste 
Sites (EPA 2002a). This non-parametric method was selected because many SEP data sets 
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have unknown distributions. In addition, lognormal distributions for radionuclides have 
inherent technical difficulties due to zero and negative concentrations and large variances. 

0 
The commercially available statistics program S-Plustm was used for all Bootstrap 
calculations. This technique avoids difficulties associated with empirically determining the 
shape of the observed distribution because it has no distributional assumptions. Resampling 
techniques provide estimates of the mean and variance for any distribution regardless of the 
specific shape. The method is discussed in detail in Appendix D of EPA's Process for 
Conducting Probabilistic Risk Assessment (1999). It has been shown that Bootstrap methods 
". . .perform substantially better, sometimes orders of magnitude better, in estimating the 
95UCL of the mean from positively skewed data sets.. ." than other methods (EPA 1999). 
Estimates derived for this risk assessment were developed using 1,000 resampling events. 
Use of 1,000 iterations was demonstrated to be sufficient in estimating the mean and 
associated variance. The effect of conducting a greater number of iterations is discussed in 
Section 5.3. 

0 

Distributions for all PCOCs were discussed in Section 2.3.5. Most surface soil PCOCs had 
non-parametric distributions. However, most non-radiological subsurface soil distributions 
were lognormal. All PCOCs were compared to background by using the appropriate test 
based on evaluation of both SEP and background distributions. Following the background 
comparison and professional judgement screens, final COCs were selected to quantify the 
risk to the WRW. Some COCs had lognormal distributions and UCLs were calculated based 
on standard lognormal statistical methods (Gilbert 1987; EPA 2002a). Statistical testing of 
final COC distributions showed that many are actually neither normal nor lognormal and 
non-parametric methods were appropriate (EPA 2002a). Maximum observed detected 
concentrations were used as exposure point concentrations for all liner COCs due to limited 
sample sizes of n = 15. 

Exposure point concentrations for COCs in surface soil, liner materials, and subsurface soil 
are presented in Table 3.3. The exposure concentrations in surface soil were used to estimate 
WRW risks associated with soil ingestion, inhalation of particulates, external irradiation, and 
dermal contact. Subsurface soil concentrations were used to estimate risks as a result of 
digging activities. 

All analytes detected in excess of screening PRGs in liner materials were retained as final 
COCs due to the limited ability to determine distributions and conduct statistical comparisons 
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to background with a sample size of 15. However, 15 samples were determined to be 
adequate to support the risk assessment. 

Table 3.3 Exposure Point Concentrations a 

COCs, for which the maximum observed detection was used. 
b. Values in parentheses are maximum concentration values for mineral uranium. 

c. Estimates of the mean are from normal statistics for liner COCs, Bootstrap values for COCs with 
non-parametric distributions, and geometric means for COCs with lognormal distributions. 
d. The 95UCL concentrations for mineral uranium were calculated from the 95UCL for the isotopes 
Boldface values were used in the risk assessment. 
NP = non-parametric distribution 
Log = Lognormal distribution 

Most COCs in surface soil had non-parametric distributions and therefore these UCLs were 
calculated using the non-parametric Bootstrap method. However, americium-24 1 and 
plutonium-239/240 both had lognormal distributions and lognormal 95UCLs were calculated 
using log-transformed data for these two radionuclides. Upper 95% confidence limits of 16.5 
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and 34.2 pCi/g were obtained for plutonium-239/240 and americium-24 1, respectively. Both 
lognormal 95UCLs were below maximum detected concentrations. 

0 
Final COCs in subsurface soil included cadmium, americum-24 1, plutonium-239/240, 
uranium-234, uranium-235, and uranium-238. Cadmium and uranium-238 both exhibited 
lognormal distributions and log-transformed data were used to derive 95UCLs of 9.6 mgkg 
and 2.1 pCi/g, respectively. Both lognormal 95UCLs were well below maximum detected 
concentrations and were used to calculate risk estimates. All other COCs in subsurface soil 
were radionuclides with non-parametric distributions. The Bootstrap method was used to 
derive UCL estimates for COCs with non-parametric distributions. 

3.5 INTAKE CALCULATIONS 

Intake is a measure of exposure expressed as the mass of a substance in contact with the 
exchange boundary per unit body weight per unit time (EPA 1989). Chemical intake is 
expressed in terms of milligrams (mg) of chemical ingested, inhaled, or dermally absorbed 
per kilogram of body weight per day (mgkg-day). Intake of radionuclides is expressed in 
units of picocuries (pCi) total intake to the receptor. Intakes are estimated following EPA 
RAGS (1989) and are based on reasonable estimates of body weight, inhalation volume, 
ingestion rates, soil matrix effects, frequency and duration of exposure, and estimated 
contaminant concentrations. Exposure factors are presented in Tables 3.1 and 3.2 for 
workers exposed to surface and subsurface soil, respectively. 

0 

The general equation for calculating chemical intake, in terms of mgkg-day, is: 

Intake = (Chemical Concentration)(Contact Rate)(Exposure Frequency)(Exposure Duration) (Equation 3.1) 

(Body Weight)(Averaging Time) 

With units of: 

mgkg-day = (mgholume or mass)(volume or mass/day)(day/year)(year)(kg)(day) 

Intake of radionuclides was calculated using equations similar to those for calculating intake 
of chemicals. Intake of radionuclides by either ingestion or inhalation is a function of 
radionuclide concentration, intake rate or the amount of potentially contaminated medium 
contacted per unit time or event, and exposure frequency and duration. However, for 
radionuclides, averaging time and body weight are excluded from intake equations. 
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Table 3.4 presents intake equations for each pathway evaluated in the risk assessment. The 
equations are based on standard EPA guidance. Tables 3.5 and 3.6 present the chemical 
intakes for all C O G ,  media, and exposure pathways. 

Table 3.4 Intake Equations for the WRW 

Inhalation Risk = CSs x IR-h x ET x ETo x EF x ED x AWF x AUF x (l/PEF) x 1000 g/kg x SFi 

Ingestion Risk = CSs x IR-s x EF x ED x AWF x AUF x 0.001 g/mg x SFo 

External Radiation Risk = CSs x ED x EF/365 x ET/24 x AWF x AUF x SFe x (I-Se) 

Inhalation Risk = [(CSs x IR-h x ET x ETo x EF x ED x AWF x AUF x (l/PEF))/(BW x ATc)] x SFinh 

Ingestion Risk = [(CSs x IR-s x EF x ED x AWF x AUF x O.OOOOO1 mg/kg)/(BW*ATc)] x SFo 

Dermal Risk = [(CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x O.OOOOO1 mg/kg)/(RW x ATc)] x SFo 

ncarcinogenic Hazard Quotient Equations - fnorganics and Organics 
Inhalation HO = (CSs x IR h x ET x EF x ED x ETo x AWF x AUF x (l/PEF))/(BW x ATn x RfDi) 

Ingestion HQ =(CSs x IR-s x ED x EF x AWF x AUF x 0.000001 mg/kg)/(BW x ATn x RfDo) 

Dermal HO = 
Abbreviation 

css 
x 

IR-h 
IR-s 
ET 
EF 
ED 
ET0 
EV 

AWF 
AUF 

EF/365 
ET124 
PEF 
SA-s 
AF-d 
DAF 
SFinh 
SFo 
SFe 
BW 
ATc 
ATn 
RfDi 
RfDo 
ACF 

(1 - Se) 

23s x EF x ED x AWF x AUF x EV x SA-s 
Parameter 

Concentration in soil 
Hourly inhalation rate 

Soil ingestion rate 
Exposure time 

Exposure frequency 
Exposure duration 

Exposure time fraction, outdoors 
Events per day 

Area weighting factor 
Area use factor 

Gamma exposure factor (annual) 
Gamma exposure factor (daily) 
Site-specific PEF based on ML 

Surface area of exposed skin - soil 
Dermal adherance factor 

Dermal absorption fraction 
Inhalation slope factor 

Oral slope factor 
External radiation slope factor 

Body weight 
Carcinogenic averaging time 

Noncarcinogenic Averaging Time 
Inhalation reference dose 
Inhalation reference dose 

Area correction factor 
Gamma shielding factor 

A F  d x DAF x 0.000001 mdknMBW x ATn x RfDo) 
Units Comment 
mg& 
m3/hr 

mg/day 
hr/day 
daylyr 

Yr 
unitless 

ev/d 
unitless 
unitless 
unitless 
unitless 
m3/kg 
cm2 

mg/cm2-ev 
unitless 

b 
b 
b 
kg 
day 
day 

(mg/kg-day) 
(mdkg-day) 

unitless 

Set to 1 

Set to 1 

Set to 1 ~. unitless 
a. Based on the WRW scenario developed by the RSALs Working Group. 0 
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b. Slope factors for inorganic and organic COCs are in units of (rng/kg-day)-'. 
Slope factors for radionuclide inhalation and ingestion exposures are in units of risk/pCi. 
Slope factors for external exposures are in units of risk/yr per pCi/g. 

0 

Table 3.5 Intakes for the VVRW From Surface Soil and Liner Material 
Exposure Pathways 

Inhalation Ingestion I Dermal I External 
Total Intake COC 

Carcinogenic Intakes From Surface Soil (mg/kg-day) 

Cadmium 8.07E-09 a a NA 8.1E-09 

Chromium 5.27E-09 a a NA 5.3E-09 

Non-Carcinogenic Intakes from Surface Soil (mgkg-day) 
Cadmium I 3.02E-08 I 2.74E-05 I 1.17E-04 NA 1.44E-04 

Uranium-238 1 a I 8.11E-06 I 3.46E-05 I NA 1 4.27E-05 

Radiation Intakes From Surface Soil (DCi or v-~Ci/e) 
Americium-241 I 1.30E+01 I 1.18E+04 I NA I 5.37E+01 I NA 

Uranium-234 2.48E+00 2.25E+03 NA 1.03E+Ol NA 

Uranium-235 1.10E-01 9.94E+0 1 NA 4.54E-0 1 NA 

Uranium-238 I 1.43E+00 I 1.30E+03 I NA I 5.93E+00 I NA 

Uranium-235 a 2.25E-08 2.23E-11 NA 2.25E-08 

Uranium-238 a 1.44E-06 1.43E-09 NA 1.44E-06 
I I I I I 

Radiation Intakes From Pond Liner (pCi or y-pCi/g) I 
Americium-24 1 7.76E-01 7.04E+02 NA 3.22E+00 NA 

Uranium-235 2.56E-02 2.32E+0 1 NA 1.06E-01 NA 

Uranium-238- I 2.54E-01 I 2.31E+02 I NA I 1.05E+00 I NA I 
a. No toxicity factor available for this exposure pathway. 

NA. not applicable 
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- 
Exposure Pathways 

Inhalation Ingestion Dermal External 
COC Total Intake 

Table 3.6 Intakes for the WRW From Subsurface Soil and Liner Material 

Non-Carcinogenic Intakes From Subsurface Soil (mgkg-day) 

a. No toxicity factor available for this exposure pathway. 

NA Not applicable 

4.0 TOXICITY ASSESSMENT 

This section describes toxicity factors that were combined with (estimated intakes of COCs to 
estimate the potential risk associated with exposure. Toxicity factors used in the risk 
assessment are EPA-verified or provisional carcinogenic slope factors (SFs), and non- 
carcinogenic reference doses (RfDs) or air reference concentrations (RfCs). Toxicity factors 
for SEP final COCs are presented in Table 4.1. Toxicity factors for radionuclides were taken 
from Federal Guidance Report 13. 

The principal indices of toxicity for chemicals with non-carcinogenic effects are the oral RfD 
and inhalation RfD. RfDs can be considered threshold doses or  exposure levels. At 
chemical doses or exposures below threshold values, adverse effects are not expected to 
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occur. RfDs incorporate a number of safety factors to ensure that they are health-protective 
for all human populations, including sensitive subgroups, such as children and the elderly. 

Oral and inhalation SFs are used to characterize the potency of carcinogens. A SF is a dose- 
response factor used to relate carcinogenic response to chemical dose. SFs are used to 
estimate the upper-bound probability of an individual developing cancer as a result of 
exposure to a potential carcinogen. EPA policy assumes that carcinogenic responses have no 
threshold, and that any exposure to a carcinogen may result in some finite cancer risk at any 
dose, no matter how small (EPA 1989). 

SFs for radionuclides are derived based on radionuclide emissions and their relative 
biological damage to exposed tissues, residence time of radionuclides in various body tissues, 
and duration of exposure. Radionuclide dose is calculated as a yearly intake followed by a 
50-year dose commitment period. SFs for radionuclides are presented for external exposure, 
inhalation, and ingestion of radioactive materials. Dermal exposure to radionuclides was 
considered to be insignificant. 

EPA assumes that any dose of a radionuclide has the potential to produce carcinogenic 
effects in a linear, no threshold model. However, EPA does not recommend the evaluation of 
non-carcinogenic effects for radionuclides because these impacts have been shown to be 
insignificant compared to carcinogenic effects at most Superfund sites (EPA 1989). The only 
exception is uranium for which an assessment of the chemical toxicity is conducted. 
Chemical toxicity of uranium was therefore evaluated for this risk assessment. EPA has 
developed both internal (inhalation and ingestion) and external SFs for the carcinogenic 
response to radionuclide exposure (EPA 2001b). 

0 

The RfDs and SFs used in the risk assessment were obtained from the following sources: 

EPA’s IRIS online database (EPA 2002b); 

EPA’s HEAST and supplements (EPA 1997~); and 

EPA’s National Center for Environmental Assessment (NCEA) for interim and 
provisional values. 

4.1 DERMAL EXPOSURE TO CHEMICALS 

EPA recommends using oral toxicity factors, adjusted if possible by a gastrointestinal 
absorption fraction, to evaluate toxic effects from dermal contact with potentially 
contaminated media (EPA 1989; 1992b; 2001a). The oral toxicity factor relates the toxic 
response to an administered intake dose of contaminant, which may be only partially 0 
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absorbed by the body. Intake from dermal contact is estimated as an absorbed dose. 
Therefore, EPA (2001 a) suggests adjusting some oral toxicity factors by contaminant- 
specific gastrointestinal absorption rates, if available, to yield toxicity factors for 
contaminants absorbed via the dermal pathway. When specific gastrointestinal absorption 
rates are not available, gastrointestinal absorption is assumed to be 100 percent and the 
unadjusted oral toxicity factor is used to assess the response to dermal absorption. 
Adjustments were made to the oral toxicity factors for cadmium and chromium RfDs for this 
risk assessment by using a gut absorption of 2.5 percent multiplied by the oral RfD to 
estimate the dermal adjusted RfD, as shown in Table 4.1. 

0 

5.0 RISK CHARACTERIZATION AND UNCERTAINTY ANALYSIS 

Risk characterization was performed as the final step of the risk assessment process. In this 
step, toxicity factors, non-carcinogenic RfDs, and carcinogenic SFs for COCs were applied, 
in conjunction with estimated chemical intakes, to predict potential non-carcinogenic and 
carcinogenic health risks to exposed receptors. Spreadsheets with calculations are presented 
in Appendix C. 

5.1 RISK METHODOLOGY 

The methodologies presented in this section were used to quantify both carcinogenic and 0 
non-carcinogenic risk. 

5.1.1 Non-Carcinogenic Risk 

The potential for non-carcinogenic effects can be characterized by comparing estimated 
contaminant intakes from Section 3.5 with contaminant-specific RfDs from Table 4.1 ~ The 
resulting ratio is the HQ, which is derived in the following manner: 

Non-carcinogenic HQ = Chemical Intake (mdka-dav) 
RfD (mgn<g-day) 

(Equation 5.1) 

47 



13 

2 
0 
c, 

R 



Human Health Risk Assessment of the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
March 2003 

The RfD concept assumes that there is a level of intake (the RfD), below which it is 
unlikely that even sensitive individuals will experience adverse health effects over a 
lifetime of exposure. If the average daily intake exceeds the RfD, the HQ is greater than 
1 .O, and the potential for non-carcinogenic effects increases (EPA 1989). An HQ in 
excess of 1 .O would trigger a more detailed evaluation of risk to receptors in this risk 
assessment. It should be noted, however, that the level of concern does not increase 
linearly as the RfD is approached or exceeded. This is because all RfDs are not assessed 
equally or based on the same severity of toxic effects. The numeric value of the HQ is 
not a direct estimate of risk (EPA 1989) because it does not define a dose-response 
relationship. Rather, it is an indicator that adverse health effects are more likely to occur 
as the HQ increases. 

HQs were summed to yield an HI for each pathway and receptor to assess exposure to 
multiple contaminants. The assumption of additive effects reflected in the HI is most 
properly applied to substances that induce the same effect by the same mechanism (EPA 
1989). Consequently, summing HQs for substances that were not expected to induce the 
same type of effect will likely overestimate potential adverse health effects. The HI, 
therefore, provides a conservative measure of potential adverse health effects and is 
dependent on the quality of experimentally derived evidence. 

HIS from all relevant pathways were summed to obtain total HIS for a given receptor. If 
the total HI was less than or equal to 1.0, multiple-pathway exposures for all COCs were 
judged unlikely to result in any adverse health effects. If the sum was greater than 1 .O 
further evaluation of exposure assumptions and toxicity is warranted to ascertain whether 
cumulative exposure would be likely to harm exposed receptors. 

5.1.2 Carcinogenic Risk 

Potential carcinogenic effects can be characterized in terms of incremental probability of 
an individual developing cancer over a 70-year lifetime as a result of exposure to a 
potential carcinogen. The excess lifetime cancer risk is an estimate of the increased risk 
of developing cancer above the background rate for the general population. Excess 
lifetime cancer risk is estimated from the projected lifetime average daily intake and the 
cancer SF, which represents an estimate of the dose-response relationship. Excess 
lifetime cancer risk is calculated by multiplying the average daily chemical intake by the 
cancer SF as follows: 

49 



Human Health Risk Assessment of the Solar Evaporation Ponds 
Rocky Flats Environmental Technology Site 

Final 
March 2003 

Cancer Risk = (Average Daily Intake)(SF) 
With units of (mag-day)(mg/kg-day)-’ or (pCi)(risk/pCi) 

(Equation 5.2) 

Carcinogenic risks estimated using SFs are upper-bound estimates. This means that the 
actual risk is likely to be less than the estimated risk (EPA 1989). RME cancer risks may 
be overestimated because they are calculated by multiplying 95th percentile estimates of 
cancer potency, 95UCLs of concentrations, and high-end estimates of several exposure 
parameters. 

Risks resulting from exposure to multiple carcinogens are assumed to be additive (EPA 
1989). The total cancer risk is estimated by summing risks estimated for each COC for 
each pathway. This is a conservative approach that results in an elevated estimate of 
cancer risk because 95th percentile estimates are not strictly additive (EPA 1989). This is 
especially true when more than several carcinogens are present. 

In accordance with EPA guidance (EPA 1989), radionuclide risks were calculated 
separately for each exposure pathway. Carcinogenic risks for each pathway due to 
radionuclides are presented in Appendix C. Chemical and radiological carcinogenic risks 
were summed by media to determine the overall potential human health hazard at the site, 
as shown in Tables 5.1 and 5.2. 0 
EPA policy must be considered in order to interpret the significance of cancer risk 
estimates. The National Oil and Hazardous Substances Pollution Contingency Plan (EPA 
1990) states that: “For known or suspected carcinogens, acceptable exposure levels are 
generally concentration levels that represent an excess upper bound lifetime cancer risk 
of between and 
RME exposure, does not exceed 
generally not warranted for protection of public health (EPA 1991). However, the 
specific target risk for the WRW is 1E-05 (DOE 2002b). 

When cumulative carcinogenic risk to an individual, based on 
and the total HI does not exceed 1.0, action is 

5.2 RISK RESULTS 

The WRW receptor was evaluated for potential exposures in the SEP AOC. One 
scenario was assessed for the WRW receptor with the liner materials on the surface. 
Health risks and hazards were found to be low for the SEP AOC. The results are 
presented and discussed below. 
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5.2.1 Non-carcinogenic Hazard Index 

The cumulative HI for non-carcinogenic health effects is 0.05 (Table 5.1). The surface 
soil dominated the results. No adverse non-carcinogenic health effects are expected, even 
for sensitive individuals, because HIS were much less than 1.0 for all media and 
pathways. The HQs for each COC and pathway are shown in Table 5.2. Cadmium in 
surface soil and chromium in the liner material were the major contributors. 

0 

Table 5.1 Summary of HIS for the WRW by Media and Exposure Pathway 

Medium I Inhalation I Ingestion I Dermal I Total HI 1 

Table 5.2 HQs and HIS by COC, Media, and Exposure Pathway 
Exposure Pathway 

COC HI 
~nha~ation I Ingestion I Dermal 

[uranium-2 3 5 a 0.000002 0.00000000002 0.000002 
Uranium-23 8 a 0.00003 0.0000000003 0.00003 

a. No toxicity factor available. 
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5.2.2 Carcinogenic Risk 

Excess lifetime cancer risk estimates for the WRW receptor are summarized in Table 5.3 
by medium. The total non-radiological carcinogenic risk was 6E-07 and the total 
radiological carcinogenic risk was 5E-06. The majority of both the non-radiological and 
radiological risks were from exposures to surface soil. 

Table 5.4 presents carcinogenic risks by media, pathway, and COC. The total risk for 
chromium in the liner materials was 3E-07, well below the 1E-06 level of concern. The 
highest radiological risk of 3E-06 was due to americium-241 in surface soil. The risk 
levels were driven by the inhalation pathway for chromium VI and the ingestion and 
external radiation pathway for americium-241 in surface soil. 

The estimated excess lifetime risks for a WRW due to potential nonradiological 
exposures in the SEP AOC were well below the 1E-06 level of concern. Approximately 
81 percent of the non-radiological risk was due to chromium in surface soil. The 
remaining 19 percent was due to cadmium in surface soil. Chromium was conservatively 
assessed as chromium VI; actual risks are likely lower due to the presence of chromium 
111. 

Table 5.3 Summary of WRW Carcinogenic Risks by Media and Exposure Pathway 

Exposure Pathway 
Medium Total Risk 

Inhalation Ingestion Dermal 
I i 

I Non-Radiological Risks I 

a. No toxicity factor available 
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The total radiological risk to the WRW was 5E-06. Surface soil accounted for 94 percent 
of the radiological carcinogenic risk. Americium-24 1, plutonium-239/240, and uranium- 
235 were the major contributors to risk (see Table 5.4 and Appendix C). Americium-241 
dominated all pathways; plutonium-239/240 was a significant contributor to the 
inhalation and ingestion pathways; and uranium-235 was significant for the external 
radiation pathway. 

Table 5.4 Summary of WRW Carcinogenic Risks by COC, Media, and Exposure 
Pathway 

Pond Liner 
Chromium 3.26E-07 a a NA 3.3E-07 

Americium-24 1 I 2.16E-08 I 6.41E-08 I NA I 8.88E-08 I 1.7E-07 
Uranium-235 2.59E-10 1.14E-09 NA 5.49E-08 5.6E-08 

Uranium-238 2.38E-09 1.07E-08 NA 5.25E- 1 1 1.3E-08 

B Surface Soil 

Cadmium 5.09E-08 a a NA 5.1E-08 

Chromium 2.16E-07 a a NA 2.2E-07 

~Americium-24 1 I 3.60E-07 I 1.07E-06 I NA I 1.48E-06 I 2.9E-06 

Plutonium-2391240 2.08E-07 6.87E-07 NA 5.1 8E-09 9.OE-07 

Uranium-234 2.83E-08 1.15E-07 NA 2.59E-09 1 SE-07 

I~ranium-235 I l.llE-09 I 4.89E-09 1 NA I 2.35E-07 I 2.4E-07 

a. No toxicity factor available 
NA not applicable 

5.3 UNCERTAINTIES AND LIMITATIONS 

This section discusses major uncertainties and limitations of the risk assessment and how 
the results and conclusions might be affected. Uncertainties and limitations are inherent 
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in the risk assessment process. The level of certainty associated with the conclusions of 
the risk assessment are conditional upon data quality, methods used to identify COCs, 
estimates of chemical concentrations, assumptions made in estimating exposure 
conditions, conservatism of methods used to develop exposure factors, and toxicity 
values used to characterize risk. 

Conservative assumptions were made at most stages of this risk assessment to prevent 
underestimating potential health risk. Carcinogenic risks were estimated using upper- 
bound SFs and conservative exposure assumptions. Estimates of non-carcinogenic 
toxicity values (RfDs) are also conservative and may result in an overestimate of non- 
carcinogenic health hazards. RME estimates of potential health risks associated with 
potential exposures at the SEP should be considered upper bounds. This means that 
actual risks are likely less than estimated risk (EPA 1989). Although point estimates of 
risk are made, it should be recognized that each estimate represents a range of possible 
risks and is only an indicator of the actual risk. 

Uncertainties in the risk assessment for the SEP lie chiefly in sampling limitations, the 
identification of COCs, estimation of exposure point concentrations, exposure 
assumptions and factors, and the assessment of chemical toxicity. The uncertainty factors 
are discussed below. 

5.3.1 Sampling and Identification of COCs 

Samples of surface soil, subsurface soil, and pond liner materials were collected in 
accordance with approved work plans, and most of the chemical analytical results were 
validated in accordance with EPA and RFETS data validation guidelines. Work plans 
were presented in the Final Phase I RFI/RI Work Plan for OU 4 (DOE 1992), and the 
chemical analytical database and data review are described in Appendix A. It can be seen 
from Figures 2.1 through 2.5 that sampling was performed in a nonsystematic, random 
fashion and sampling density varied spatially. The overall quality of the data was 
determined to be sufficient for risk assessment purposes (Section 2.0 and Attachment 1). 

Identification of COCs is dependent on the quality of the sampling, analysis, database 
management, and the PRG and background screens. Data were retrieved from SWD and 
were considered representative of the AOC. Elimination of PCOCs and selection of 
COCs are documented in Section 2.0. 
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The WRW PRGs for surface soils that were used for the PRG Screen as the first step of 
the COC selection process are conservative and result in the inclusion of COCs that 
contribute little risk. The PRGs assume the WRW is in an on-Site office for 4 hours a 
day and exposed to both indoor air and external gamma during this time. The PRGs also 
assume continuous gamma exposure. These exposures are not included in the WRW 
exposure scenario, as explained in Section 3. Therefore, some COCs are selected that do 
not contribute significantly to risk. 

Only analytes included in ALF were evaluated for inclusion as COCs. The analyte list in 
ALF is the official PCOC list for the site, as agreed to per Rocky Flats Cleanup 
Agreement (RFCA) (DOE et al. 1996). Risks may have been underestimated due to the 
exclusion of analytes not on the ALF list. However, excluded analytes were primarily 
essential nutrients and radionuclides or organics with no site use history. These analytes 
are presented in Appendix A. 

5.3.2 Exposure Point Concentrations 

The 95UCL of the mean concentration was used as a conservative estimate of exposure 
concentrations. The 95UCL was used rather than the arithmetic mean concentration to 
provide an additional level of conservatism and limit uncertainties involved in estimating 
the true mean from a relatively small data set. Small sample size, variability in sample 
results, inclusion of extreme values, and negative or zero values increase uncertainty in 
estimating the mean. However, these uncertainties usually result in a high, rather than 
low, bias to the estimate. 

Section 2.0 and Attachment 1 present a detailed evaluation of data adequacy used to 
support and quantify risk calculations submitted for the SEP. The evaluation included 
power calculations, and determination of mean, variance, and 95UCL estimates using 
Bootstrap resampling and geostatistical methods. A spatial analysis and evaluation of the 
Bootstrap technique were also provided. A comparison of upper 95UCLs from all 
statistical methods was included, and their impact on the reported risk results was 
evaluated. The data adequacy evaluation focused on the radionuclides present in surface 
soil. The results are summarized below and discussed in relation to the methods used in 
the risk assessment. 

Distributional testing was conducted and reported in Section 2.3.5 of this risk assessment. 
A normal, lognormal, or non-parametric distribution was assigned to each analyte in 
surface soil and subsurface soil. Distributions for liner data were not evaluated due to 
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ML = 11.8 ML = 21.2 

W m 3  W m 3  
Medium Inhalation Inhalation 

small sample size. However, maximum detections were used to quantify risks and a 
background screen was not conducted for all liner COCs. These assumptions likely over 
estimate the risk because chromium and uranium-238 would most likely be eliminated 
during the background COC screen. The small sample size for liner COCs increases the 
uncertainty associated with final risk results, but observed risks from the liner are well 
below concern . 

ML = 67 

W m 3  
Inhalation 

In addition, several statistical methods were used to calculate 95UCLs to evaluate the 

kurfaceSoi1 1.5E-07 2.7E-07 8.4E-07 
Liner Material 1.8E-07 3.3E-07 1 .OE-06 

uncertainty associated with this calculation and distributional assumptions. Results of this 
analysis are presented in Attachment I, Data Adequacy Evaluation. 

Statistical analyses indicated that sampling at the SEP is adequate, especially in view of 
the low estimated risk. It is unlikely that the use of either Bootstrap method 
underestimated true risk. The 95UCLs derived from lognormal distributions appeared to 
estimate 95UCLs within the observed range of detected concentrations. 

5.3.3 Mass Loading Factors 

There is uncertainty associated with the ML factor used to estimate contaminant 
concentrations in air. A 50th percentile estimate of 2 1.2 yglm’ developed by the RSALS 
Working Group, was used in the risk assessment. This figure is approximately twice the 
documented site average from monitoring data of 1 1.8 yg/m.’ The 95th percentile value 
is appropriate for ALs used for screening, but is conservative for a forward-looking, long- 
term risk assessment. The effect of using multiple high-end factors in a risk assessment 
quickly leads to unrealistically high estimates of risk. EPA guidance (1989) recommends 
using a balance of high-end and central tendency estimates to avoid this problem. The 
effect of the three ML factors on inhalation risk is shown in Table 5.5. 

Table 5.5 Effect of Using Different Mass Loading Factors on Inhalation Risk 

I Non-radiological Risk I 
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Liner Material 
Subsurface Soil 

burface Soil I 3.4E-07 I 6.1E-07 I 1.9E-06 I 
1.3-08 2.4E-08 7.7-08 

2.8E-09 5.OE-09 1.6E-08 

The effect on total inhalation risk of adjusting the ML factor from the Site monitoring 
average to the RSALS 50th percentile and then to the RSALs 90th percentile is almost 
one order of magnitude. Uncertainties associated with exposure point concentrations and 
the ML factor are therefore likely to result in an overestimate of risks. 

5.3.4 Area Use and Gamma Shielding Factors 

The AUF is calculated as the ratio of the AOC to the minimum anticipated size of the EU 
for the WRW. The AUF can be used to normalize exposure based on area. The area of 
the AOC is 33.3 acres. It was agreed with the regulatory agencies to use an AUF of 1 for 
the risk assessment. This means that the hypothetical WRW will spend 4 hours a day, 5 
days a week for 18.7 years in the AOC. This is a conservative assumption that a WRW 
will actually spend 20 hours a week for 18.7 years on such a small portion of the total 
area of the Site. Therefore, risks have been calculated for the conservative assumption of 
a 0.25 AUF to aid in the risk managers’ decision-making process as shown in Table 5.6. 0 
Table 5.6 Effects of the Area Use Factor (AUF) and Gamma-Shielding Factor (1-Se) 

on Total Risk 

, 

I Non-Radiological Risk 
Surface SoiI 2.7E-07 2.7E-07 6.7E-08 6.7E-08 

Liner 3.3E-07 3:3E-07 8.2E-08 8.2E-08 

Subsurface Soil 1.4E-09 1.4E-09 3.5E-10 3.5E-10 
Total Risk 6E-07 6E-07 1E-07 1E-07 

Radiological Risk 
Surface Soil 4.3E-06 3.8E-06 1.1E-06 9.4E-07 

Liner 2.4E-07 2.OE-07 6.1E-08 5.OE-08 

Subsurface Soil 3.9E-08 3.4E-08 9.7E-09 8.4E-09 

It was also agreed with the regulatory agencies that a gamma shielding factor would not 
be used to account for the effects of surface geometry and contaminant depth. The 0 
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assumption of no shielding, especially for low-energy gamma radiation present at R E T S  
is conservative and overestimates the risk. The effect of incorporating a gamma shielding 
factor of 0.7, as calculated in Federal Guidance Report No. 12 (EPA 1993) for 
radionuclides of similar energies as those present at RFETS, is shown in Table 5.6. 

0 

Table 5.6 demonstrates that the effect of the AUF was greater than that of the gamma 
shielding factor. The AUF has a greater influence because it affects all pathways, 
whereas the gamma shielding factor only affects the external radiation pathway. Using 
the 0.25 AUF instead of the very conservative AUF of 1, reduced the estimated 
radiological risk from 5E-06 to 1E-06 and the non-radiological risk from 6E-06 to 1E-07. 

5.3.5 Bootstrap Iterations 

The SEP risk assessment used 1,000 iterations of the Bootstrap program to derive 
estimates of the mean and variance associated with those COCs with non-parametric 
distributions. Table 5.7 presents the estimates of the mean and variance using a higher 
number of iterations to evaluate the adequacy of using 1,000 iterations. 

Table 5.7 Estimated Averages, Variances, and Percent Errors as a Function of the 
Number of Bootstrap Iterations 

0.76 
1,000 8.69 70,000 264.6 2.87 0.01085 

/2.000 8.64 140,000 374.2 2.85 0.00762 
10,000 I 8.70 I 690,000 I 830.7 I 2.87 I 0.00346 I 0.35 

S.D. = Standard deviation 
SEM = Standard error of the mean 

5.3.6 Toxicity Assessment 

Toxicity values (RfDs and cancer SFs) derived by EPA are conservative, upper-bound 
estimates of potential toxicity or carcinogenicity of chemicals and central tendency 
estimates for radionuclides. They were designed to be conservative and their use in risk 
assessment tends to result in conservative estimates of potential risk. Only analytes in the 
ALF were assessed for this risk assessment. The ALF represents the master list of 
potential chemicals of concern designated by CDPHE, EPA, and DOE in the 1996 RFCA 
(DOE et al. 1996). However, analytes not on the list may contribute to risk. These 
contributions were not assessed quantitatively (Section 2.3.7). In addition, some PCOCs 
do not have EPA-established toxicity factors. Therefore, they cannot be evaluated in a 
quantitative risk assessment. Analytes that were not assessed in the risk assessment could 0 
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increase risk, but the increase is expected to be minimal. Most omitted analytes were 
essential nutrients, tentatively identified compounds, or analytes with no known historical 
use at the site. 

0 
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6.0 SUMMARY AND CONCLUSIONS 

Estimated WRW risks resulting from exposure to COCs present in SEP media have been 
quantified. Exposure media includes pond liner materials, surface soil, and subsurface 
soil. Selected COCs were metals and radionuclides in liner material and soil that had 
concentrations above PRGs and statistically greater than background. Radionuclides in 
surface soil were the largest contributors to risks. Hazard and risk estimates are shown in 
Tables 5.1 through 5.4 and below: 

Non-carcinogenic effects were dominated by ingestion of cadmium and chromium in 
surface soils. A total HI for surface soils from all pathways was 0.04. The total HI 
due to liner materials was a factor of 4 below surface soil at 0.01 followed by 
subsurface soil at 0.001. 

Non-carcinogenic effects for inhalation and dermal contact were well below those for 
ingestion with total HIS of 0.002 and 0.008, respectively. 

Cumulative HIS for the WRW for all COCs and media were well below 1.0. 

Carcinogenic risks for non-radiological COCs (cadmium and chromium) were well 
below the target risk for the WRW of 1E-05. Total non-radiological carcinogenic risk 
was 3E-07 for surface soil, 3E-07 for liner materials, and 1E-09 for subsurface soils. 
All nonradiological risks were well below 1E-06. 

Radiological risk was dominated by exposure to surface soil radionuclides with a total 
risk of 4E-06. Total risks from exposure to liner materials and subsurface soils were 1 
to 2 orders of magnitude lower at 2E-07 and 3E-08, respectively. 

Radiological risks were dominated by external exposure and incidental ingestion of 
soils. Inhalation composed 10 to 14 percent of the total risk from exposure to all 
media. 

The total radiological risk to the WRW from all SEP media was 5E-06, which was 
well below the target risk of 1E-05. The total risk in surface soil was dominated by 
americium-24 1 and plutonium-239/240. Americium-24 1 contributed approximately 
63 percent of the total risk. 

Evaluation of the uncertainties associated with assumptions and parameters used in 
the risk assessment indicated that the estimated risks have been overestimated. 
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0 The solar evaporation pond (SEP) data set was subjected to ii screening process to enable 
statistical calculations and subsequent risk assessment evaluation. This process was used to 

determine basic statistics, detection frequency, and comparison with worker risk-based 
preliminary remediation goals (PRGs) at a target risk of 1E-06 and hazard quotient (HQ) of 

0.1, and for statistical background comparisons, Primary elements of this screening process 
are as follows: 

All solid matrix sample records were selected for the area of concern (AOC). 

Records were split into radionuclide, inorganic, and organic constituents. 

Field and laboratory duplicates, laboratory control samples (LCSs), R-validated results, 
and samples with no depth data were removed from the data set. 

A unit screen was conducted to consolidate all records with the proper units and covert or 
remove those with improper units. 

The detection frequency was calculated for the final results. 

Summary statistics were calculated. 

Comparisons with PRGs u'ere performed. 

Compounds with less than a 5 percent detection frequency were screened to ensure 
detection limits were below PRG screening levels. 

Statistical distribution testing was performed 

Statistical comparisons to background were performed. 

The 95 percent upper confidence limit (95UCL) was calculated using parametric or 
nonparametric methods. depending on the statistical distribution of the analyte. 

0 
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Database Management Process for Risk. Assessment Support 

1. 

2. 

5 .  

4. 

5. 

6. 

7.  

8. 

9. 

The initial data set is queried and extracted from the soil water database (SWD)/Remedial 
Action Decision Management System (RADMS) databases. The initial data set is 
archived in its entirety. 

Preliminary data quality screens and filters are conducted on the original data set to 
eliminate quality assurance (QA)/quality control (QC) results, duplicates, unit problems, 
and so forth. The censored (removed) data are saved to a file. The resulting screened 
data set and the censored data file are archived with the original data set. 

An independent reviewer performs a QNQC check on the screened data for each site. 
Reviewer comments are archived in the location of the archived data. 

If the reviewer determines that additional queries are necessary, they will be limited to 
the screened data set, which is managed and approveid by the Database Manager. 

Any changes to the screened data set are documentedl; any additions or deletions to the 
data set are saved in separate files and archived with the revised and approved final data 
set in the same location as the original. 

The approved final data set is then used to generate summary statistics tables in a pre- 
specified uniform format for metals, volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), and radionuclides in each medium. The tables include 
information to conduct a screen for U-qualified data ,with elevated detection limits. The 
summary tables are archived in the location with the initial data set. 

The entire final data set and all summary tables are then submitted to Risk Assessment. 

Risk Assessment conducts qualified data and contaminant of concern (COC) screening 
followed by intake and risk characterization calculations. 

Risk Assessment requests additional data information only from the screened data set 
when required to further evaluate data and risk impacts. If this results in data changes, the 
Database Manager must approve changes to the final data set. 

10. Risk assessment results are submitted in draft form to the Project Manager and submitted 
for review. 

1 1. The final risk report is generated following review. Figure Aa. 1 illustrates the steps for 
generating the risk assessment data set. 
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Risk Assessment Database hknagment 

12. 

Figure A.l Database Management Flow Chart For Risk Assessment 
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46593 AS40507AE Arsenic 7440-38-2 1.2 mg/kg 
.* 481 95 

42593 
46893 AS4051 OAE Arsenic 7440-38-2 1 ma/ka 

-- ---..------ -~ - - I __ ---I-- - _- ---_I- --- 
ASOOOOI PE Arsenic 7440-38-2 1 .I mg/kg B,W 

-I__-- _ _ - ~ - - - ~  _---- I_" l--__l____----_l___ ~ - - - -  
1.5 mg/Kg U 

Ll_ --~----_- 7440-38-2 -- AS40504AE _I_ Arsenic - ~ -  

a' 
- ---- --- I__ "-"--- - - - ~ ~ - -  

AS00002PE - Arsenic 0.96 mglkg B,W . 48295 
AS40502AE Arsenic 7440-38-2 1 mg/Kg U 421 93 

. 48395 -- AS00003PE Arsenic 7440-38-2 __-__p____--_4_11_ 1.2 mg/kg B,W -I__ 

,41593 AS40501 AE Arsenic 7440-38-2 0.74 mg/Kg U 

_l----~lll---_ - Î  --11 

7440-38-2 ~-~ - 
_-__ ---".--- -~ 

--- 
-~__l___l__ __-_-I ~---111- ---- 

~~ 

AS40509AE Arsenic 7440-38-2 
___I-p--_-_-- 

46793 

1 



- __l_-l___llll____ - 43393 AS40505AE Barium 7440-39-3- 26.9 mglKg B ~- - - ~ -  --"I - ~ . - -  - _ _ _ _ - _ , " ~ _ _ ^  _"_ - - _ _ _ _ ~ - ^  _l-."_~.--^I___ " _ _ - ~ -  ~.~ ~ --------- 
AS40507AE Barium 7440-39-3 45.8 mglkg "46593 

46993 AS4051 IAE Barium 7440-39-3 52.3 mg/kg 
48295 
41 593 AS40501AE Beryllium 

AS40506AE Beryllium 43693 
.43393 

481 95 
46593 
47093 
46993 

~.-_I"-_I____^~II_^__ --------- ---_1- ~ - - ~ -  -- -- 
--_-_L____c_I___ __-_I-___ ~ - -  -~ ___^-__- "~ I-______ _____--- 

AS00002PE Barium 7440-39-3 41.4 mglkg B 
7440-41 -7 0.2 mg/Kg U 
7440-41 -7 0.2 mg/Kg U 

AS40505AE Beryllium 7440-41 -7 0.2 mg/Kg U 
46893 fAS40510AE Beryllium 7440-41 -7 0.26 mg/kg B 

AS00001 PE Beryllium 7440-41 -7 0.33 mglkg B 
AS40507AE Beryllium 7440-41 -7 0.7 mglkg B 
AS40512AE ' Beryllium 7440-41 -7 0.46 mglkg B 
AS4051 IAE Beryllium 7440-41 -7 0.22 mglkg B 

48295 AS00002PE Beryllium 7440-41 -7 0.27 mg/kg U 
46693 AS40508AE Beryllium 7440-41 -7 0.42 mg/kg B 

0.31 mg/kg U 
AS40503AE Beryllium 7440-41 -7 0.2 mglKg U 
AS40509AE Beryllium 7440-41 -7 0.2 mglkg U 
AS40502AE Beryllium 7440-41 -7 0.2 mglKg U 
AS40504AE Beryllium 7440-41 -7 0.2 mg/Kg U 

- AS00001 PE -_I Cadmium 7440-43-9 0.81 mg/kg U 
AS40504AE Cadmium 7440-43-9 0.8 mg/Kg U* 

..--- - - - - ~ _ _  - 
----I- I I  I_ _ I I . ~  I__...-.....-...I_-l_-__l_lll---. 

~ ----- -- -_̂ --- .___lll---~~^- " ___ 
___---____-__--__ _-_~------. --.---"-- 

~~- _ ^ ~ - _ _ _ - - ~ _ _  I_ __ " _ _ ~ - _ _ -  .-I_- 

___-___-_I_-- - - - ~ ~ I _ -  

~ ~ ~ - " ~ ~ ~  I_--x ---- "^ .- __ 
_ _ - ~ ~  -l-̂l--l--- _I 

-̂ _____I" -______ __ - ~ - "  ___ _--x- - _I_ - - 
--- x_î  _-- x I I I ~ -  

. _ _ _ _ ~ - _ _ ~ _ _ I _ I  ---- ~ -_______-__--_---------- I__I_-- ~-_l-lll-__( 

-I__ - ~ -  AS00003PE Beryllium 7440-41 -7 ________ _______I I 

48395 
--"--- -_---. - --~-*--.-.--... . - ~ _ _ _  

. -------- l______lll___-_ ~ ~ ------II_. ---- 
~ ~ " "  ---- __ __I ~ -_I--I-- 

.42193 
42593 
46693 AS40508AE Cadmium 7440-43-9 69.7 mg/kg 

----I_I_ .-_ I---.-- I__. " _-lx_----___l-"-_l_----- e----. 

I _ _ L _ _ _ l - ~  I _-_I_ I__ I I x  _--- - -, .I-- --- --- ----------- 
--- ~ I _ _  

-- v - _ _~ _ _ _ _ " _ I _~ -~ _ _ I  ---------- 
AS40509AE Cadmium 7440-43-9 11.2 mglkg 
AS40501AE Cadmium 7440-43-9 2.8 mg/Kg 
AS40507AE Cadmium 7440-43-9 38.6 mglkg 46593 

9.9 mg/Kg 43693 
43393 AS40505AE Cadmium 7440-43-9 0.8 mg/Kg U* 
46893 AS40510AE Cadmium 7440-43-9 2.4 mglkg 

urn 7440-43-9 0.83 mg/Kg B* 42493 AS40503AE 
.47093 AS40512AE __ 7440-43-9 3.5 mglkg um 

AS4051 IAE Cadmium 7440-43-9 7.3 mglkg 1 46993 
48395 

3.6 mg/Kg * 421 93 
48295 AS00002PE Cadmium 0.8 ma/ka U 

--. __I ---- ~ _ _ _ " _ .  -~-~l____l____--____"l_-ll_p---- - * 
_ _ ~ _ _ _  - ~ -  1 1 1 1 ~  ---- 

-- --~ . . _ _ ~ - ~ - " - . . _ ~ -  * - -_II -------- AS40506AE Cadmium 7440-43-9 
I_____-- - - ~ ~ - ~  ll__l___--- - 

~ __--__-__- - - _ I I _ - - - - - ~ - I ~ - I  _ _ _ ~  
----- --_ - ~ ~ " -  _- .~_l__-____lI_ - - ~ -  - - ___ ---.-- - - -._̂ ----I__-. 

___" " "__ "xIIx--II__I-II ---- -- 
_ - _ _ _ _ _ _ ~ - -  -~ -1-11- I _____---- - I_  ̂

I_.--- -"--- _..,.*" -_- 
AS00003PE Cadmium 7440-43-9 0.93 mglkg U -- ~- 

________- -----.----.--------i 

_11_1 
~ 

I- 

' 2400 m i x i  AS40507AE CALClU M 
1730 mg/Kg AS40503AE CALCIUM 

AS40509AE CALCIUM 7440-70-2 1470 mg/kg 

~ - _ _ _ - - _ _  -- -~ ' s46593 
___~".---"-..". ~ - - - I _  ---~ 42493 

. 46793 

...- 
._-- _ _ ~ - _ ^ _ _ _  .-~--_l___l____~ ~ 
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AS40502AE Lithium 7439-93-2 
46593 AS40507AE--- Lithium 7439-93-2 
48395 AS00003PE Lithium 7439-93-2 
43393 AS40505AE Lithium 7439-93-2 
42493 AS40503AE Lithium 7439-93-2 
41 593 AS4050 1 A E  7439-93-2 
46793 AS40509AE 7439-93-2 
481 95 AS00001 PE Lithium 7439-93-2 

- -_._II 421 93 

_-__-__~- 
Lithium 
Lithium 

48295 AS00002PE Lithium 7439-93-2 8.5 mg/kg B 
42593 AS40504AE Lithium 7439-93-2 3.8 mg/Kg B 

- - - - ~ - - _ I _ ~ - - _ l _ l _ _ - _ I  I - -"_-l--l^. - LI -x-I-___ - - - I 

-----.-̂ _ - . - ~ ^  " _  - __ ~ ~~--.-__cI_ -- -- --I_ 

AS4051 OAE Lithium 7439-93-2 7.5 mg/kg 46893 
AS40512AE Lithium 7439-93-2 6.4 rnglkg 47093 
AS40508AE Lithium 7439-93-2 8.6 mg/kg 46693 

41 593 AS40501AE MAGNESIUM 7439-95-4 1320 mg/Kg 
47093 AS40512AE MAGNESIUM 7439-95-4 2180 rng/kg 
43393 AS40505AE MAGNESIUM 7439-95-4 1920 rng/Kg 

AS40509AE MAGNESIUM 7439-95-4 1860 rng/kg 46793 
,AS40507AE MAGNESIUM 7439-95-4 2130 rng/kg 46593 

2750 mg/kg 48395 -__. AS00003PE--- MAGNESIUM 7439-95-4 
42493 AS40503AE -.--?M- 7439-95-4 2000 rng/Kg 

AS40508AE MAGNESIUM 7439-95-4 2200 mg/kg 46693 
AS40506AE MAGNESIUM 7439-95-4 2350 mg/Kg 43693 

,42193 AS40502AE MAGNESIUM 7439-95-4 1800'mg/Kg 
AS00002PE MAGNESIUM 7439-95-4 2180 rng/kg 48295 
ASOOOOIPE MAGNESIUM 2410 rng/kg 48195 

42593 AS40504AE MAG N ESI UM 1650 rng/Kg I___ ~ -- 
46893 
46993 AS4051 IAE I-- MAGNESIUM 7439-95-4 
41 593 
42593 

42493 
48395 
42193 

-I -______-I _-__- ---- - - 
--l_^__r___l____ - -  _11--111_1__1 - - ~ ~  

-~--l--- l__l~-. .  -- "_l_ -_I-- .----*-- -...------I 

" ~ I I _ _ - - ~ _ _ - . _ I _  ~- " .__I____II_. _" Î-. 1-1- --- 
- - ^ ~  __-I___ ~ ~ _- __I__ I" I_ ~ 

-.. ....-.--___ - - - _ _ _ ~ x - _ _ ~ _ - _ - - - _  ._ ~ - -  .- -----.._"I__ ~ -__^x- -- --~-.-- 
~ _ _  - --llll_-_-- _--__I _"ll_l -~ __ _I- .I-_ x__II._ - - - -11.11- I -- I x - _ ~ ~ - I  

-- _-___I__ - _I_-- - ___^^ 

__x ____I-- _x__ -- I.-"x--___ ----- 
~I_-----I___-_ ---I - l ~ _ _ _ _ l l _ _ ~ _ I - . .  _..I---...------I_--- 

- - ~ - - _ _ _ _ _ _ _ - ~ I _  __ ___--I--__ -_ _- 
- - - ~ ~  -__--__._ -~--p_l-l ~_I--.~-_---)_I------~-x 

_ _ - _ ~ _ I _ ~ _ I _ - - _ I . - - - - - - _ -  ~ - - _ _ . - _  l _ l l _ ~  I_------x- 

-- ______~----_-I__-------- 

~ - ~ -  - - . . - - ~ .  -~- -" I ~ _ " _ _  ._I_ ~ " - ~  _--- ---- ~ " . " - -  
~ . _ - _  

AS4051 OAE I-- __lll~ MAGNESIUM 7439-95-4 ____I -....---_̂  2160 mg/kg 
" -~ 

..-------- 2400 mg/kg ~ - ~ -  
AS40501AE Manganese 7439-96-5 95.8 mg/Kg N 

104 mg/Kg N 
101 mg/Kg N 43393 AS40505AE --- Manganese 7439-96-5 --- 
124 mg/Kg N 

11 7 rng/Kg N 

--~---- _ll__l_ 

-I-- --I_- _..----- AS40504AE Manganese 7439-96-5 

AS40503AE Manganese 7439-96-5 
1AS00003PE Manganese 7439-96-5 162' mg/kg 
AS40502AE ,Manganese 7439-96-5 

--I__ __I----- ~- 

----------- --- ~ ---- ~~ -_ 
- - - - ~  

.-__I_ -I..--p - ~ -  

5 



e 
142 mg/kg AS4051 1 AE Manganese 7439-96-5 46993 

AS40509AE Manganese 7439-96-5 91.9 mg/kg 46793 
AS4051 OAE Manganese 7439-96-5 128 mg/kg 46893 
AS40512AE . - _ I _ ~  Manganese 7439-96-5 140 mg/kg 47093 

109 mg/kg AS40507AE Manganese 7439-96-5 46593 
481 95 AS00001 PE Manganese 7439-96-5 149 mg/kg 

AS40508AE _ _ ~ ~  Manganese 7439-96-5 135 mg/kg 46693 
AS00002PE Manganese 7439-96-5 127 mg/kg 48295 

_ _ _ _ _ - ~ ~ _ _ ~ _ - _ _  __-l_l_ -I___ _I_ 

.._____I_ _ - ~ _ _  ~ ~ - " - - ~ _ - ~ _ - - _ _ - -  I_- ---- ~~~. 
~ __---____ _ _ _  - ~ -  -_-_-__I(- - - - - - ~ - ~ - ~ - -  --_I_x 

~ _ _ _ - -  ----_I __I- ----- 
----------- - ~ - - _  ---- 

~-~~~ I I~ I I I " I I "x - -~~ -~  ---I_I --I_L I--- _-- 
- - - ~ ~ ~ ~ -  - - ~ - -  

- - ~ ~ - - ~  ""__l~-----^----ll_-_-^ ~ - - - . ~  -- 
48295 AS00002PE Mercury 7439-97-6 0.1 mg/kg U 
48395 AS00003PE Mercury 7439-97-6 0.12 mg/kg U 

AS00001 PE Mercury 7439-97-6 0.1 mg/kg U 
AS4051 OAE Molybdenum 7439-98-7 5.8 mg/kg U 

48295 AS00002PE Molybdenum 7439-98-7 2.4 mg/kg U 
AS4051 1AE Molybdenum 7439-98-7 5.8 mg/kg U 

46793 AS40509AE Molybdenum 7439-98-7 5.9 mg/kg U 
-~ 42593 AS40504AE Molybdenum _____-- 7439-98-7 6.2 mglKg U 

AS40502AE 'Molybdenum 7439-98-7 I".- 6.2 mg/Kg U 
AS40507AE Molybdenum 7439-98-7 5.9 mglkg U 

42493 AS40503AE Molybdenum 7439-98-7 6.2 mg/Kg U 
46693 AS40508AE Molybdenum 7439-98-7 6 mglkg U 
48195 ASOOOOl ~ I______ PE _I__ Molybdenum 7439-98-7 2.4 ug/kg U 
47093 AS40512AE Molybdenum 7439-98-7 5.9 mglkg U 
--_̂_-" 43693 AS40506AE _.I_^II Molybdenum 7439-98-7 6.2 mg/Kg U 

AS40505AE Molybdenum 7439-98-7 6.2 mg/Kg U 
AS40501 AE Molybdenum 7439-98-7 6.2 mg/Kg U 

--. 42593 __x̂ _____--_" AS40504AE I Nickel 7440-02-0 --____--- 1 1 1 1 ~  8.8 ___I.- mg/Kg I_ - I 

---I_---I_- ~ - ~ ~ - - - ~ ~ _ _ I  __-_ -------- " " - - - ~ ~ - - - ~ -  
----_I___---- ___-____ _-I_-- - ----I ---- "- 

"--"____ _____(__ _--____-- ~ _-----.-_--------~~----- - 481 95 
46893 

46993 

*--_ . . ."_.-~- 
- I_ - ~ I _ _ _ _  I _______-- - ~ I - -  - -- --------- 

"I_-- I__^_. --I__^___II__ _I ___----- -_  -_ __I__-- --- 
I_---. ._ .- ~ -_I.I_. ---~ - I ~ x _ _ _ I . " - - . . _ - _ I _  .*- 

_-I_-- - - ~ ~  ---- ----- - -_I - - ~  -_-1_ _ _ x I - . ~ _  

--- - --~__- - - -  
~ ~ ~ - - " x * _ - - - _ _ ~  _------___-..- 42193 

46593 
48395 

- 
. ~ _ _  -___--___ ~-~ " _ ^ _ _ _ _ _ I _ I _ - _ - - - l - l ~ l l _ ~ l - ~  ---_ 

U 
I 

AS00003PE Molybdenum 7439-98-7 2.8 mg/kg ___ - -" ____I I--- - ---- - ~ -  
.--_".___(_pp _-^-_ ~ -_-_- __-I--- " - _ _ _ - ~ - - ~ _ _ ~ - ~ - _ _ ~  
-~ ---- _._.___-II ________.__I _____x___ I - IIx_ IIII___II1-l -_-_ _----I 1 - - 1 1 1 ~ - 1  

- - - ^ ~  _I_--_ _ _ _ _ ~  I-I_-- 

---_Î p ---^l~_____-l"_-L~-~. _"__.I____ - ̂----.Ix.," ---- ~ I _ L I  

_l__l ---I- _- - --_I_ I- - _ - ~ -  --- 
- ~ - ~  ~ - -  - - ~ - - - - ~ - - - ~ ~  43393 

41 593 

7440-02-0 11.2 mg/kg AS40509AE 2 Nickel 46793 
42193 AS40502AE Nickel 7440-02-0 9.6 mg/Kg 

7440-02-0 15.1 mg/Kg 43693 AS40506AE Nickel 
46593 AS40507AE Nickel 7440-02-0 16.2 mg/kg 

AS40512AE Nickel 7440-02-0 12.9 mg/kg 47093 
41 593 AS40501AE Nickel 7440-02-0 8.7 mg/Kg 
42493 AS40503AE Nickel 7440-02-0 9.2 mg/Kg 

AS40508AE Nickel 7440-02-0 16.2 mg/kg 46693 

46993 AS4051 1 AE Nickel 7440-02-0 15.8 mg/kg 
43393 AS40505AE Nickel 7440-02-0 11.4 mglKg 

7440-02-0 12.7 mg/kg 46893 

--- 
~ - _ _ ~ _ _ _ ~ _ _ - ~ - ~  -- _ _ - - ~ - ~ _ _ - _ _  ~ . ~ l _ _ _ l  _-^_ 

II~-__^------ --- -I--- 

- ..-- - - _ ~ _ l _ _ _ _ ^ l _ ~ _ - _ _ _  -~ " - ~ -  -. _ - - - ~  -.-- -----..--.. ~ 

_-l.l - __I ---_- __-_- ~ - _ ~ - - - 1 " 1 1 -  ___ ~_l-l_l-..l..-.ll - - ~  
I _ ~ - -  _----___I--- 

*----....- 48395 ASOOOO3PE-- Nickel 7440-02-0 7.8 mg/kg B ~ ~ - -  .___ ~ - -  I- -__IL_..-._I_--*X----il_ 

---.- _ _ I I ~  ___l---l_"--- -_--____-__I 

_-_I- ~ ----- - __-~-.----I__ -- ~ - " - - - -  
--- -_.._ x . _ I _ ~ _ _ _ _ _ _ I ~  ___-__I .-__ ______--~__I-"_~-c^_LI-- -  - - ~ - " ~ - - 1  

~- ~ __ll^~-l__- - ~ - 1 - ~ - -  I - 
48195 AS00001 PE Nickel 7440-02-0 10.4 mglkg B 
I_--_ _ x c I ~  .__-__I_ ~ -__I_ - ~ ~ - - - -  

---I_ _I_I_ ---.I------ ----------- I-_--- 

-.....-." -_ _-_l-l - I I I _ " . I _ - I - - - - - I - ~ - ~ -  

-_________I __ .AS40510AE Nickel ---__- 
AS00002PE Nickel 7440-02-0 8.6 mg/kg B - - ~ - - ~  4 8 2 9 5  - 

48295 AS00002PE P O T A S m E - ? w  2300 mg/kg - 
1420 mg/Kg - 42493 AS40503AE POTASSIUM - 7440-09-7 

ASOOOOl PE POTASSIUM 7440-09-7 2800 mg/kg 481 95 
1860 mglkg AS40508AE P O T A S S W  7440-09-7 46693 
1050 mg/Kg 

AS40501AE POTASSIUM 7440-09-1- 1050 mg/Kg 41 593 

~ _ _ _ _  
--~----- ----- 

- - ~ - ~ ~ - - - - - ~ ~ -  - ~ - - ~ - - - ~ -  --.._I-- 

__ ---. - 43393 AS40505AE POTASSIUM 7440-09-7 
-- --" " ..-- -- 
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42593 AS40504AE Tin 7440-31 -5 0.31 rnglKg 6 
AS40507AE Tin 7440-31 -5 0.54 mg/kg B 
AS00002PE Tin 7440-31 -5 4.3 mg/kg U 

146693 AS40508AE 7440-31 -5 0.62 mg/kg B 
AS40506AE 7440-31 -5 0.51 mg/Kg B 

48195 ASOOOOI PE Tin 4.3 mg/kg U 
AS4051 I AE Tin 0.66 mg/kg B 

_ I _ _ ~ _ ~ - - ~ l l l " l l - x  _._lll_---ll_.l_-_ll- _ _ - ~ - - ~ - -  1-11 --II--- ---- 
-- ~~ -- I --- -_^_ -- - __I_ - - ~ ~  -___I _I_ I---- ~~- ~ - ~ -  - 46593 
48295 

43693 
43393 

46993 

I___ -~.--~~---"~- _ _ ~ _ - - _  ----"- 

_I_x _̂--_ - - - ~  I _I -̂-̂ __ _ _ I ~ _ _  - - 
-_- - ~ - ~ ~ _ I _ _ ~ - _ l _ _ l l _ _ _ _ _ I _  

--- B ----- 7440-31 -5 0.34 mg/Kg - AS40505AE - Tin --- 
_ ~ -  _-_____--- 7440-31 -5 

7440-31 -5 
-I__ -- 

-- ~ _ - _ _ ~ - - ~  -- __(- 

42493 AS40503AE Tin -. 7440-31-5- 0.41 mg/Kg B 
- 47093 AS4051 2AE Tin 7440-31 -5% 0.57 mg/kg B 
42193 AS40502AE- - Tin 7440-31 -5 0.49 mg/Kg B 
48395 AS00003PE - Tin 7440-31 -5 4.9 mg/kg U 

--------I 

.~ II___p____--̂ _--I_- ----- 
- - - - ~  
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- _ I I x ~ _  -- -_---_-I -_-_ _ _ _ l l ~ _ ~ l ~ _ l _  

47093 AS4051 2AE Plutonium-239/240 10-1 2-8 0.22 pCi/g 
I _ - - - - - - _ ~  43393 AS40505AE Plutonium-239/240 10-1 2-8 0.009 pCi/g c 

3.361 pCi/g AS00001 PE Plutonium-239/240 10-1 2-8 481 95 
AS00002PE -I - Plutonium-239/240 10-1 2-8 1.532 pCi/g 48295 
AS40504AE I Plutonium-239/240 10-12-8 0.053 pCi/g 42593 
AS4051 OAE Plutonium-239/240 10-1 2-8 0.22 pCilg 46893 
AS40509AE Plutonium-239/240 10-1 2-8 0.3 pCi/g 46793 
AS40507AE Plutonium-239/240 10-1 2-8 0.68 pCi/g 46593 

-____-__ 46693 AS40508AE - -- -- Plutonium-239/240 _ _ I _ I _ ~ I _ _ _ ~ - _ I  10-1 2-8 3.13 ~ pCi/g 
AS40501AE Plutonium-239/240 10-1 2-8 0.107 pCi/g 41 593 

43693 AS40506AE Plutonium-239/240 10-12-8 2.23 pCi/g 
46993 AS4051 1 AE Plutonium-239/240 10-1 2-8 0.5 pCilg 
~ 1 - -  41 593 - AS40501AE STRONTIUM-89 141 58-27-1 0.2 pCi/g 

AS40505AE STRONTIUM-89 141 58-27-1 0.1 pCi/g 43393 
AS40506AE ----I STRONTIUM-89 --- -111 141 58-27-1 0 pCi/g 43693 
AS4051 OAE STRONT ~ I_ 0.4 pCi/g 46893 

0.5 pCi/g AS40503AE STRONT 
AS40502AEI ~ -- '̂siRbwT ~ _______ 0.1 pCi/g 
AS40512AE STRONTIUM-89 141 58-27-1 0.3 pCi/g 
AS4051 IAE  STRONTIUM-89 14158-27-1 0.2 pCi/g 

46593 AS40507AE STRONTIUM-89 141 58-27-1 0.3 pCi/g 
46793 AS40509AE STRONTIUM-89 141 58-27-1 0.5 pCi/g 
46693 AS40508AE STRONTIUM-89 141 58-27-1 0.5 pCi/g 

-- --- AS40504AE ---- STRONTIUM-89 141 58-27-1 0 pCi/g 42593 
AS4051 1 AE STRONTIUM-90 10098-97-2 0.1 pCi/g 46993 

46593 _I_ AS40507AE " STRONTIUM-90 10098-97-2 0 pCi/g 
421 93 AS40502AE STRONTIUM-90 10098-97-2 -0.02 pCi/g 

-0.01 pCi/g 
42493 AS40503AE STRcNTrU*M-90- ~ 10098-97-2 I - ~ - - - ~ ~ - - - ~ -  -0.07 pCilg 

0.2 pCi/g 

~ _ -  "-------I-. "_x-L--I~l.lI_ - I__--I_ -------- - ~ - - ~  
I -----__ _ _  - __ ~ - _ _ I _ - - -  - -_II_---- 

--- ~~ +- ___ ----I_____ ___ 

---̂ _-- I _ _ . ~ _ _ " _ _ I - " _ _ _ - - - - . - - ~ -  -I_...* 

I - ~  I_____" I------- - _1__1--- _ L _ ~ - -  -I_. 

- - - - - ~ -  --- ---- ~ - - -  
.------- - _ ~ -  L._II___-_._ ~ - - ~  --_I___-"- 

-~ -_1__1_.-- -."._l ._"--.----I_- -- 

~ "- -" I -- ~ ~ ~ . - ~  __ "__I_ _I_ --- -I --I- ~ - - ~ ~  _- 
~ ll_.-l__l__-___ ~ - _ _ _ _ _  ____--_-__ l ~ - - ~ - _  

~- ____ -_I---_I -~ ~ - 1 ~ ~ - -  -~ - 
_I " ~ _ _ I I _ _ - ~ _ " _ _ _ _ _ I ~  .-.I--- _- ______x_c "-------I - - ~ - - ~ ~ -  

-_I_ -l_ll---l_ll -- -_I_-_I _____._ ~L - _ I _ I - - - - ~ . -  -- 
__ _c__ - -__I-- 

-.I_- ~ _ _ _ _ ^  ~-111--  I ~ ~ -  

- ___^- I I_ _I--l-l-lI_-Ix--____-- . ~ - - ~  

-_ X "  -I- - - - " ~ ~  ---.- - ~ _ _ _ - - -  __.---- -+----"" -__x - 
~ ~ _ I _ - - -  I" _- --- -~ __ llllx ~ - - ~ - -  __I---~--II 

--__ -_ ~--__-_-- ~ _ _ _ _ l _ l l _ ~ ~ - _ I - _ _ _ ^ - ~ ~ _ -  

~ - - ~ - - I -  --I- ~ - .  --_. --...-... ----- ~ 

-____--___I___ _-__)__I______I_ ___"  ___-ll---l ~- - 
-------___I II - ~ ^ I _ ~ . - ~ - I  

-.-__- __-_-_-- 1- l__l___ " _ - l i I c I - - - - l - - _ " _ - ~ ~ ~  - 
_ - _ - ~ ~ _ _ _ - _ _  I_ _---- 

____-"- _ _ _ _ _ ~ ~  I_____. _-_ -l_l-_-ll____l_lI__-_-l- ~ ~- 
___--_I---. - __ - -̂I ~ -_̂ ----- 1- I- -"_ - ~ - - _ x _ _ - _  

___llll_.-l -- _I_- _ "  
41 593 AS40501 AE STRONTIUM-90 10098-97-2 
46693 AS40508AE STRONTIUM-90 10098-97-2 
43393 AS40505AE STRONTIUM-90 10098-97-2 

-____--_-- - ,-~ - I ~ _ _ .  

--l_l-l-l-l-l " l-ll.-._ ---- -. 
_-__ -- - - ~ ~ "  __--l__l_l-- _x_I_____ 

~ 43693 AS40506AE STRONTIUM-90 10098-97-2 -0.1 pCi/g 
46793 AS40509AE TRONTIUM-90 10098-97-2 0 pCi/g 
47093 AS40512AE STRONTIUM-90 10098-97-2 0 pCi/g 

"__ll_ll____ ~--"- _____" -.-_--XI-- _ - _ _ _ ~  -__-- - - - ~ - _ _ _ _ _  
~--l-lll_-__^"l-l I ___ll_l -----̂ -I- 1_------_1-----__----1-1 

--- 
46793 AS40509AE Uranium-234 
46893 AS405 1 OAE--'-U ran iu m-234 1 1-08-5 1.76 pCi/g 
42593 AS40504AE U ra n iu m-234 1 1-08-5 0.81 K i l o  

----..-- 
~ l _ l l l _ _  I-_--I_ __ _ _  _ _ I  ___ l_ll_ - ----I-~ -___^ 

l_l_l__l-~ ~I l__--l___l_____ I__ ......2-.-...-" 

~ - _ I  

2.2 pCi/g 47093 
48395 

1 1-08-5 2.109 pCi/g 481 95 
1.54 pCi/g 

421 93 AS40 502AE -- Uran ium-234 1 1-08-5 4.66 oCi/a 

- - . ~  - AS4051 2AE Uranium-234 1 1-08-5 
AS00004PE Uranium-234 1 1-08-5 

- - . _ " _ _ ~ - I _ * _ _ _ - ^ _  ~ ~ - - -  
1.463 pCi/g -_I -I_-~II-_x_-------~_I.---Il_l-L 

~ ~ - ~ _ - - -  ~ _ - _ _ _ - ~  
--- 46593 I 1-08-5 

-- _-l-_l___l_ -.-x 9 - c - . - . - . . - ~ ~ I _  

AS40 503AE Uran ium-234 1 1 -08-5 0.68 pCi/g 42493 
46993 AS4051 IAE Uranium-235 151 17-96-1 0.1 oCi/a 

- II- _ _ - - ~  ~ - - _ _ - _ _ _ ~ _ - _  

2 



_ _ _ ~ _ _ _ _  --_____ 
--. AS4051 OAE " -1 -I Uranium-235 ~ 1 - - -  I__ ._ 151 17-96-1 0.09 pCi/g - -- ~ - -  ---- 46893 

46793 
I 48 195 AS00001 PE Uranium-235 151 17-96-1 0.106 ~ pCi/g __I 

151 17-96-1 0.065 pCi/g 48295 
- - I__-- 151 17-96-1 0.09 pCi/g 46693 AS40508AE -^ - Uranium-235 

47093 AS4051 2AE l _ _ ~ ~ _ _ l _ l  Uranium-235 151 17-96-1 0.11 pCi/g 
AS40502AE Uranium-235 151 17-96-1 0.26 pCi/g < 42 193 " 

42493 I_ AS40503AE --__I-. Uranium-235 ~ --_I 151 17-96-1 ~ _--I 0.018 ~.-l__-l pCi/g -__---- < - 
~- 46593 AS40507AE ----"__-----_I_ Uranium-235 __ 151 17-96-1 ~ _-----___ 0.07 pCi/g ~ 

43693 AS40506AE Uranium-235 151 17-96-1 0.22 pCi/g c 
42593 

0.27 pCi/g < 41 593 - AS4050 1 - AE -I - Uranium-235 151 17-96-1 I_ 

I"-_I_.- 48395 AS00003PE -- _ x _ I 1 . ~ _ _ _ _ _ ~ _ _ _ _  Uranium-235 xx- 151 - ~ " - - ~ ~ - -  17-96-1 0.049 pCi/g ~ I_--- -I 

AS40505AE Uranium-235 _ _  -i 151 17-96-1 0.26 pCi/g 43393 
_ _ _ I _ ~  46993 --- AS4051 1 AE- --_--I--_-11 Uranium-238 - - - - 7440-61-1 _- 1.43 -~ pCi/g _ _ _ ~ _  __-- 
- ~ - - -  42593 - AS40504AE ranium-238 _- - -. ~ 7440-61 - -- -1 

__I "-I_-_ --~~---- 0.52 pCi/g -- ~- - ---- 
421 ll_~-__l._l-l___l-l_- 93 AS40502xE ~ ranium-238 7440-61 -1 2.68 pCi/g 
__I_-__-_ 41 593 ~~ AS4050 1 AE ___I_ ____---I-_I__ U ran iu m-238 --_I-_ 7440-6 1 - 1 - _ _ ~ - - ^ _ _ _  1.74 pCi/g ~ - -  __-. 
~ - " - -  48295 AS00002PE -- Uranium-238 II-_--"_I- 7440-6 1 - 1 I - ~ ---ll--l-~_--_ll- 2.047 pCi/g 

AS4051 2AE -- . Uranium-238 -__I-_--- ___-_I--_____. 7440-6 1 - 1 __ -.-~.---_1-- 1.7 pCi/g "_-I- 
47093 

AS40503AE Uranium-238 ~ 7440-6 1 - 1 _- ~ - 0.69 pCi/g 42493 
111 I- AS40505AE ~ __ -___ Uranium-238 --_-- - - -----I 7440-6 1 - I 1 - - " ~ - - ~ - _ I ~  1.18 pCi/g -------- ~ 

43393 
AS00003PE Uranium-238 - - ~ -  7440-6 1-1 _I 1.411 pCi/g 48395 

-___l__l 46893 AS4051 OAE --I-.-- ~- Uranium-238 - 7440-6 1 - 1 _---- 1.34 pCi/g 
AS00001 PE I_-_._ ~ _ - -  Uranium-23 pCi/g -_- - ~ . I  _ . ~ _  481 95 

46793 ----I-. AS40509AE ~ - _ - - - ^  - ~ U ran ium -11- -2 3 -I-" 111 7440-61 ----_I_ -1 - "_I__- -----___- 0.69 pCi/g ~ ~ _ -  
46693 AS40508AE - Uranium-238 - - 7440-6 - --I---_ 1 - 1 -__I__-- 0.74 pCi/g ___I_ - 
43693 
46593 

AS40509AE- -- -. I Uranium-235 - - _- 151 17-96-1 0.07 pCi/g -~ ____-- 

- x_ ~ _ _ _ _ _ _ ^ - -  . - x - - ~ I - _ - - - - - _ _ _ ~ - - x _ - ~ = _  

I_ I _ ~  ~--- l-ll__ ~ 

~ l _ l _ - ~ _ _ _ ~ ~ - - - l  

-_I" - I----I ~ --_- _-- - _ " - ~ _ _ _ _ - _ _ _ _ _ - - ~ ~ _ _ _ _  ----.- 

----- -.-- ~ - ~ ~ - - - - ~ - - ~ ~ - " _  I - - ~ I _  - - - I _ _ x I _ _ ~ ~ - ~ - - _ -  

AS40504AE -- -- _I"--- Uranium-235 151 17-96-1 0.1 pCi/g -~ ---- .- ---- ----"--_.-I l__l__- 

_I___ ____--I__ ___ 

l-_l_l _" _ _ c ~ ~ - - - I _ _ - ^  ~ - -  l _ l l l ~  ,- 

I__ -_--- -. ._-I -Ix- -I ----.--I "- 

~ -__̂-- ~ - -  

-~ I~ __1-- 

-- - -_-._---I 7440-61 -1 _I--_  ̂ - 2.04 
~~ 

AS40506AE Uranium-238 " - 7440-61 -1 1.32 pCi/g 
AS40507AE Uranium-238 - 7440-61 -1 0.9 pCi/g 
I -x- -- _I" *~-"-_---  

- ------_I_ I_ - I_--~~_ll_l--ll-ll_ -_I_ ~ 
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41593 2 4 FT BH40418AE BARIUM 
41 593 4 6FT BH40419AE BARIUM 
42193 0 2 FT BH40425AE BARIUM 
42193 0 4 FT BH40426AE BARIUM 
42193 0 5 FT BH40427AE BARIUM 
42493 0 2 FT BH40438AE BARIUM 
42493 0 4 FT BH40439AE BARIUM 
42493 0 5 FT BH40440AE BARIUM 
42493 4 8 FT BH40441AE BARIUM 
42593 0 2 fT BH40446AE BARIUM 
42593 0 4 FT BH40447AE BARIUM 
42593 0 5 F T  BH40448AE BARIUM 
42593 4 8 fT BH40449AE BARIUM 
42093 0 5 FT BH40483AE BARIUM 
43393 0 2FT BH40510AE BARIUM 
43393 0 4FT BH40511AE BARIUM 
43393 0 5 FT  BH40512AE BARIUM 
43393 5 8 FT BH40517AE BARIUM 
43693 0 2FT BH40518AE BARIUM 
43693 0 4 FT BH40519AE BARIUM 
43693 0 5FT  BH40520AE BARIUM 
45793 0 4FT BH40557AE BARIUM 
46593 1 3FT  BH40700AE BARIUM 
46593 3 5 FT BH40702AE BARIUM 
46593 5 7FT  BH40703AE BARIUM 
46593 5 9 FT BH40705AE BARIUM 
46693 0 2 FT BH40715AE BARIUM 
46693 2 4 F T  BH40717AE BARIUM 
46693 5 7FT  BH40718AE BARIUM 
46793 0 2 FT BH40729AE BARIUM 
46793 2 4 FT BH40731AE BARIUM 
46793 4 6 F T  BH40732AE BARIUM 
46893 0 2FT  BH40743AE BARIUM 
46893 2 5 FT BH40745AE BARIUM 7440-39-3 40 936rnglkg V 
46993 1 3FT  BH40757AE BARIUM 40 g/kg V 
46993 3 5 FT BH40759AE BARIUM 40 @kg B I V 

" _  v- 47093 1 3FT  BH40771AE BARIUM 200 103 rnglkg 
47093 3 5 FT BH40773AE BARIUM 
47093 5 7 FT BH40774AE BARIUM 
P207589 0 3 FT SEP0389BR0003 BARIUM 46 9 193 rng/kg 

P208889 0 4-FT SEP1689BR0004 43 6 131 mg/kg 
P208889 4 I O F T  SEP1689BR0410 BARIUM 
P208989 3 9 FT- SEP1789BR0309 BARIUM 
P209089 0 3 FT SEP1889BROO03 BARIUM 444 567 rng/kg 

P209189 0 44 5 128.rngll9 
P209189 3 10 FT SEP1989BR0309 BARIUM 40 48 rng/kg ~ 

P209489 0 3 FT SEP2289BR0003 BARIUM 443 793 rnglkg 

P209589 0 4 FT  SEP2389BR0004 BARIUM 40 977 rngikg 

^ " \  

P207589 3 9 FT SEP0389BR0309 40 155rnglkg V 

P209089 4 40 196 mglkp A 

v -  
P209489 3 7 FT SEP2289BR0307 BARIUM 40 764 mg/kg V 

P209589 4 1OFT SEP2389BR0410 BARIUM V 
P209889 0 4 FT  SEP2689BR0004- BARIUM V 
P209889 4 10 FT SEP2689BRO410 BARIUM 
P210189 0 3 Fl SEP3089BR0003 BARIUM 
P210189 9 FT SEP3089BR0309 BARIUM V 
P210289 0 3 FT SEP3189BR0003 BARIUM 

- 
P210289 3 5 FT SEP3!89BR0306 BARIUM V 
42493 5 7 IN SS40083AE BARIUM V 

46993 10 16 IN SS40144AE BARIUM 7440-39-3 40 74rnglkg V 
05093 0 6 FT BH00061AE BERYLLIUM 5 1 I mglkg U V 
05193 0 5 FT BH00066AE BERYLLIUM 5 1 4 rng/kg v -  

46593 7 8 IN SS40140AE BARIUM 7440-39-3 V 

05393 0 5 FT BH00076AE BERYLLIUM 5 1 1 rnglkg U 
481 95 0 2 FT BHOOlOlPE BERYLLIUM 027 063rngIkg B 
481 95 2 4 Fl BH00102PE BERYLLIUM 7440-4 1-7 027 086 mglkg V 
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05093 5 6FT BH00063AE 1 1 1-TCA 
a 

05193 1 1FT BH00067AE 1.1.1-TCA 
05393 2 2FT BHOOOTIAE 1.1.1-TCA 
40093 1 2FT BH40168AE 
40093 4 5FT 
40293 2 2FT 
40393 2 2FT 
40693 1 2FT BH40151AE 1.1 .l-TCA 
40793 5 6FT BH40159AE 1.1.1-TCA 
40793 1 2FT 
40893 4 5FT 
40893 1 1 F T  
40993 5 6FT 
40993 1 2FT 
41193 I 2FT 
41293 1 2FT 
41593 5 5FT BH40211 AE 1 .I.l-TCA 
41693 2 2FT BH40218AE I.1,l-TCA 
41793 2 3FT BH40244AE 1.1.1-TCA 
41793 5 6FT BH40245AE 1.1.1-TCA 
41993 2 2FT 
41993 5 5FT BH40064AE 
42093 1 2FT BH40484AE 
42193 I 2FT BH40436AE 
42293 4 4FT 
42393 1 1FT 
42493 5 S F T  
42493 2 3FT 
42593 5 6FT 
42993 1 2FT BH40143AE 
42993 5 6FT BH40145AE 
431 93 2 2FT BH40307AE 1,l .I -TCA 
43393 2 2FT BH40325AE 
43393 5 6FT BH40326AE 
43493 2 2FT BH40320AE 
43493 5 6FT 
43693 3 3FT BH40341AE 
43793 1 1FT BH40333AE 

5 6FT  BH40334AE 
1 
5 5FT 43993 

43993 1 1FT BH40354AE 
44093 1 2FT 
44393 5 6FT 
44393 1 
44893 2 2FT 
45693 5 6FT 
45693 1 
45793 5 6 F T  

45893 5 5FT 
46193 0 1 F T  
46293 2 3FT 
46593 2 2FT 
46693 I I F T  BH40716AE 
46793 1 2FT BH40730AE 
46893 1 2FT BH40744AE 
46993 3 3FT 
P208989 5 7FT 
P209189 0 1 F T  
P209189 4 6FT 
P209489 4 5FT 
P 2 W 9  0 1FT 
P209889 0 2FT 
F209889 4 6FT 
P210189 0 2FT 
P210189 5 7FT 
P210289 0 2FT 
P210289 4 5FT 
SPo387 2 4FT 
48195 0 2FT 
48195 2 4FT 
48195 4 6FT BH00103PE 
48295 0 2FT BH00104PE 
48295 2 4FT 
48295 4 6FT  BH00106PE 
48395 0 2FT BHOOI 07PE 
48395 4 5FT BH00109PE 

I 2 F T  BH00062AE 
5 6FT BH00063AE 

05193 1 1FT BHMX)67AE 
2 2FT BHOOOTIAE a= 40093 1 2FT BH40168AE 

E; 

45893 2 2FT " 

71-55-6 
71 55-6 
71-55-6 
71-55-6 
71-55-6 
71-55 6 
71-55-6 
71-55-6 
71-55-6 

5 5ug/Kg U V 
6 6ug/Kg U V 
5 5ugKg U V 
6 6ugiKg U V 
6 6ug/Kg U V 
6 6ug/Kg U v 
6 6ug/Kg U V 
6 6uqKg U V 
6 6ug/Kg U v 

71 -55-6 32 13uglKg J A 
71-55 6 5 5uq'Kg U v 
71-55 6 5 29uglKg U v 
71-55-6 5 5ug/Kg U v 

71-55-6 6 6uglKg U V 
71 -55-6 28 28ug/Kg U V 
71-55-6 5 5ug/Kg U V 
71 -55-6 5 5ug/Kg U v 
71-55-6 5 5uq'Kg U V 

71 55-6 6 6ug/Kg U V 

71-55-6 6 6uq'Kg U v 
71-55-6 5 5ug/Kg U v 
71-55 6 5 5ug/Kg U V 
71 -55-6 29 29ugKg U V 
71-55 6 12 12ug/Kg U V 
71-55 6 6 6ug/Kg U J 
71 -55-6 6 6ugiKg U V 
71-55-6 5 5ug/Kg U V 
71-55-6 6 6 4 K g  U v 
71-55-6 5 5uq'Kg U v 
71-55-6 5 5ug/Kg U v 
71-55-6 6 6uglKg U V 
71-55-6 11 11 ug/Kg U v 
71-55-6 5 5ug/Kg U V 
71-55-6 6 6uglKg U V 

6 6ug/Kg U V 
6 6ug/Kg U V 
6 6ug/Kg U v 
5 5ug/Kg U V 
6 6ug/Kg U V 

5 5ug/Kg U V 
6 6ug/Kg U v 

12 lZug/Kg U V 
28 28ug/Kg U V 
6 6uglKg U V 

6 6uglKg U v 

12 12ug/Kg U v 

6 6uq'Kg U V 
7 7ug/Kg U V 

6 6uglKg U V 

30 30uglKg U V 
6 6uglKg U V 
5 5ug/Kg U v 

6 6ug/Kg U V 

6 6ug/Kg U v 

5 6ug/Kg U v 
5 Sug/Kg U v 
5 5ug/Kg U v 
5 5ug/Kg U v 
6 6ug/Kg U V 
6 6ug/Kg U v 
6 6ug/Kg U v 

6 6ug/Kg U V 
6 6ug/Kg U v 

5 5ugiKg U v 

6 6ug/Kg U v 
71-55-6 650 650ug/Kg U A 
71-55-6 720 720ug/Kg U V 
71 55-6 6 6ug/Kg U V 

V 6udKa U 71 55-6 6 
71 -55-6 
71-55-6 
71-55-6 
71-55-6 
71-55-6 
71-55-6 
71-55-6 
71-55-6 
71-55-6 
79-34-5 
79-34-5 
79-34-5 
79-34-5 
79 34-5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
6 

25ug/Kg U 
5ugKg U V 
5uglKg U V 
5ugKg U v 
5ug/Kg U v 
5uglKg U v 
SuglKg U V 
5ug/Kg U v 
5ugKg U v 
5uglKg U v 
5ug/Kg U V 
6ug/Kg U v 
5ug/Kg U v 
6ug/Kg U V 



2 



3 



40993 1 2FT BH40202AE 1.1-DCA 75 34-3 6 6u9Kg U V 
41193 1 2FT BH40050AE 1,l-DCA 75-34-3 6 6ugiKg U V 
41293 1 2FT BH40197AE 1.1 DCA 75-34-3 28 28uqKg U V 
41593 5 5FT BH40211 AE 1.1 -DCA 5 5u9Kg U V 
41693 2 2 FT BH40218AE 1.1 -DCA 5 5 q'Kg U V 
41793 2 3 FT BH40244AE 1.1-DCA 5 5ugiKg U V 

41993 2 2 FT BH40063AE 1 .I -DCA 75 34-3 5 5 ugKg U V 
41793 5 6FT BH40245AE 1.1 -DCA 75-34-3 6 6u9Kg U V 

41993 5 5 F T  BH40064AE 1.1-DCA 75 34-3 5 5ugKg U V 
42093 1 2FT BH40484AE 1.1-DCA 29 29ugiKg U V 
42193 1 2FT V 

42293 4 4 F T  BH40254AE 1,l-DCA 6 6ugKg U J 
42393 1 F T  BH40262AE 1 .I-DCA 75-34-3 6 6 W K g  U V 

42493 2 3 F T  BH40283AE 1 ,I-DCA 75-34-3 6 6ugiKg U V 
42593 5 6FT BH40292AE 1.1-DCA 75-34-3 5 5ugKg U V 
42993 1 2FT BH40143AE 1.1-DCA 75-34-3 5 5 W K g  U V 
42993 5 6FT BH40145AE I ,I -DCA 6 6 u9)Kg U V 
43193 2 2FT BH40307AE 1.1-DCA 11 11 ug.'Kg U V 

43493 2 2FT V 

43693 3 3 F T  V 
43793 1 1 F T  BH40333AE 1 .I -DCA 5 5ugiKg U V 
43793 5 6FT BH40334AE 1.1-DCA 6 6ugiKg U V 

1 V 43893 I F T  
43993 5 SFT BH40355AE 1,l-DCA 5 5ugiKg *U V 

1 V 43993 1FT  
44093 1 2FT BH40349AE 1,l-DCA 12 12 ugKg U V 
44393 5 6 FT BH40035AE 1,l  DCA 75-34-3 12 12ugKg U V 
44393 V 

45693 5 6FT BH40376AE 1 .I-DCA 6 6ugiKg U V 
45693 1 I F T  BH40375AE 7 7ugiKg U V 
45793 5 6FT BH40560AE 6 6ugiKg U V 
45893 2 2FT V 
45893 5 5 F T  BH40379AE 6 6ugiKg U V 

2 3 F r  BH40566AE 6 6 " V K g U  V .m93 46593 V 

46693 1 1FT  BH40716AE 5 6ugiKg U V 
46793 1 2FT BH40730AE 1.1-DCA 5 6uqKg U V 
46893 1 2FT BH40744AE 1,l -DCA 5 5ugiKg U V 

BH40436AE I. 1-DCA 12 IPug'Kg U 

1 
42493 5 5 F T  BH40284AE 1.1-DCA 75-34-3 5 5ugKg U V 

43393 2 2FT BH40325AE 1.1-DCA 5 5u@Kg U V 
BH40326AE 1.1-DCA 6 6ugiKg U 43393 5 6 F T  V 
BH40320AE 6 6ugKg U 
BH40321AE 6 6ugiKg U 43493 5 6 FT V 
BH40341AE 6 6ugiKg U 

BH40071AE 1.1-DCA 6 6ugiKg U 

BH40354AE 1,l-DCA 6 6u@Kg U 

1 1FT  BH40034AE 1.1-DCA 75-343 28 28ugKg U 
44893 2 2Fr BH40190AE 1.1-DCA 75-34-3 6 6ugiKg U V 

BH40378AE 6 6 W K g  U 

46193 0 1FT BH40386AE 30 30ugiKg U V 

2 2FT BH40701AE 5 5u9Kg U 

46993 3 3 F T  BH40758AE 1 ,I -DCA 5 5ugKg U V 
P208989 5 7 F T  SEP1789BR0406 1 ,I-DCA 6 6 ug'Kg U V 
P209189 0 1 F T  SEP1989BR0002 1.1-DCA 6 6 W K g  U v 
P209189 4 6FT 6 6 W K g  U V 
P209489 4 5 F T  5 5 W K g  U V 
P209489 0 1 F T  6 6 W K g  U V 
P209889 0 2FT  6 6ugiKg U v 
P209889 4 6 F T  6 6ugiKg U V 
P210189 0 2 F r  650 650ugKg U A 
P210189 5 7 F T  720 720WKg U V 
P210289 0 2FT 6 6ugKg U V 
P210289 6 6 W K g  U V 

05093 5 5ugrKg u V 
05093 5 6FT BH00063AE 5 5 W K g  U V 
05193 1 1 F T  BH00067AE 6 6 W K g  U V 
05393 2 2FT BH00077AE 5 5ugKg u v 

40093 4 5 F T  BH40169AE 6 6uq'Kg U V 
40293 2 2FT BH40119AE 6 6ugKg U V 
40393 2 2FT BH40124AE 6 6 W g U  V 
40693 1 2FT W40151AE 6 6 W S "  
40793 5 6FT BH40159AE 1.1-DCE 6 S W g U  

40893 4 5" Bti40032AE 1 1  DCE 5 5ug'y,g u v 
40893 1 1 F T  BH40031AE 1,l-DCE 5 29ugKg u V 
40993 5 6FT BH40203AE 1 .I-DCE 5 5 w g u  V 

41193 1 2FT BH40050AE 1.1-DCE 6 6ugKg U V 
41293 1 2FT BH40197AE 1.1-DCE 28 2 8 l g u g  u V 
41 593 5 5FT  BH40211 AE 1 .l-DCE 5 5ugKg U v 
41693 2 2FT BH40218AE 1.1-DCE 5 5 w g u  v 
4 1793 2 3 F T  BH40244AE 1.1 -DCE 5 5uglKg U V 
41793 5 6FT BH40245AE 6 6 w g u  V 
41993 2 2 F T  BH40063AE 5 5 w g u  

5 5 F T  BH40064AE 5 5ugKg U v 
1 2FT B H 4 04 84 A E 29 29ugiKg U V 
1 2FT BH40436AE 12 1 2 w g  u V 

42293 4 4FT  BH40254AE 75-35-4 6 6ugiKg U J 

SPo387 25WKg U 

40093 1 2FT BH40168AE 6 6ugiKg U V 

V 
V 

1 2FT BH40158AE 1.1-DCE 32 3 2 W g  U 40793 V 

40993 1 2FT BH40202AE 1.1-DCE 6 6 W K g  U V 

V 

@:E 42193 
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42493 5 5FT BH40284AE 1.1-DCE 75 35 4 5 5uqiKg U V 
42493 2 3FT BH40283AE 1 ,I -DCE 
42593 5 6FT BH4M92AE 1.1-DCE 
42993 1 2FT BH40143AE 1.1-DCE 
42993 5 6FT BH40145AE 1.1-DCE 
431 93 2 2 F T  BH40307AE 1.1 -DCE 
43393 2 2FT BH40325AE 1.1-DCE 
43393 5 6FT BH40326AE 1.1-DCE 
43493 2 2 -  BH40320AE 1.1-DCE 

46993 10 161N SS40144AE 1 .2.+TRICHLOROBENZENE 
47093 1 7FT BH40816AE 

4 6FT BH00103PE 
0 2FT BHOOlOtPE 
2 4FT BH00102PE 

48295 0 2FT BHOOl04PE 

75 35 4 6 6ug/Kg U 

75 35 4 5 5ugiKg U 
75-35 4 6 GugiKg U 
75-35-4 11 11 ug/Kg U 
75 35 4 5 5ug/Kg U 
75-35-4 6 6ugiKg U 
75-35-4 6 6ugiKg U 

75 35-4 5 5ug/Kg U 

6 6ugiKg U V 
6 6ugiKg U V 

75-35-4 5 5ug/Kg U V 
75-35-4 6 6ug/Kg U V 
75-35-4 6 6ug/Kg U V 
75-35-4 5 5ug/Kg U V 
75-35-4 6 6ug/Kg U V 
75-35 4 12 l2uqiKg U V 

120-82-1 790 790u3Kg U V 
120-82-1 740 740ugiKg U V 
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48295 
48395 
48395 
48395 
05093 
05093 
051 93 
05393 
40093 
40093 
40293 
40393 
4c693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41 593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 

4 6FT 
2 4 F l  

750 750ua/Ko U 4 5 f 7  120-82-1 V 

43393 
43393 

43493 
43693 
43793 

43493 

43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
P208989 
P209189 
P209189 
P209489 
P209489 
W09889 
P209889 
P210189 
P210189 
P210289 
P210289 
SPo387 
41593 
42193 
42293 
42493 

0 2 F T  BH00107PE 1.2.4-TRICHLOROBENZENE 
1 2 F T  BH00062AE 1 .2-DCA 

0 5 F T  BH40512AE 1.2-DCB 
5 IOFT BH40322AE 1 .BDCB 

< -  

120-82-1 810 810uglKg U V 
107-06-2 5 5ugiKg U V 
107-06 2 5 5ugiKg U V 
107-06-2 6 6uqKg U V 
107-06-2 5 5ug/Kg U V 
107-06-2 6 6 ug/Kg U V 

107-06-2 
107-06-2 
107-06-2 
10: 06 2 

6 6ugIKg U 
5 5ugKg U 
6 6ug/Kg U 
0 6 110/1(4 u 

107-06-2 6 6ug/Kg U V 
107-06-2 650 650ugKg U A 

720 720ugIKg U V 
6 6ugKg U V 
6 6uglKg U V 

107-06-2 25ugKg U 
95-50-1 440 440ugKg U V 
95-50-1 360 360ugiKg U V 

390 390ug/Kg U J 
350 350UgiKg U v 

95-50-1 360 360ugKg U V 
95-50-1 360 360ug/Kg U V 
95-50-1 360 360ugKg U V 
9550-1 370 370uglKg U z 
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43693 0 5 FT BH40520AE I 2 DCB 95 50 1 360 360 u@Kg U 
0 
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46993 
481 95 
48195 ‘ 
48195 
48295 
48295 
48295 
48395 
48395 
P208989 
P209189 
P209189 
p209489 
P209489 
P209889 
P209889 
P210189 
P210189 
P210289 
P210289 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41 793 0 41793 - 
41 993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45593 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48195 
48195 0 48295 

3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 

3 FT BH40758AE 
2 FT BHOOlOlPE 
4 FT BH001OPPE 
6 FT BHOO103PE 
2 FT BHOOl MPE 
4FT BH00105PE 
6 FT BHWIOGPE 
2 FT BH00107PE 
5 FT BH00109PE 

1 2 DICHLOROETHENE 
1.2 DICHLOROETHENE 
1.2-DICHLOROETHENE 
1.2 DICHLOROETHENE 
1.2-DICHLOAOETHENE 
1.2-DICHLOROETHENE 
1 .Z-DICHLOROETHENE 
1.2-DICHLOROETHENE 
1.2-DICHLOROETHENE 

540 59 0 
540-59 0 
540-59 0 
540-59-0 
540-59-0 
540-59 0 
540-59-0 
540-59-0 
540-59-0 

5 ug/Kg U 
5ug/Kg U 
5ug/Kg U 
5ug/Kg U 
5ug/Kg U 
5ug/Kg U 
5ug/Kg U 
5uO/Ka u 

7 FT SEP1789ERM06 1 2-DICHLOROETHENE 
1 FT SEP1989BR0002 1.2-DICHLOROETHChF 
6 F T  SEP1989BR0406 1.2.DICHLOROETHEhC 
5 FT SEP2289BR0406 1.2-DICHLOROETHEhE 
1FT SEP2289ER0002 1.2~DICHLOROETHENt 
2 FT SEP2689BR0002 1 ,2-DICHLOROETHEhE 
6 FT SEP2689BR0406 1 ,2-DICHLOROETHEhE 
2 F r  SEP3089BR0002 1.2-DICHLOROETrlEhC 
7FT SEP3089BR0406 1.2-DICHLOROETHENE 
2FT SEP3189BR0002 1 .2-DICHLOROETHEhE 
5m SEP3189BRM06 1ZDICHLOROETHEhE 
2FT BH00062AE 1.2-DICHLOROPROPAhF 
6 FT BHW63AE 1 ,Z-DICHLOROPROPA\E 
1 FT BH00067AE 1 .2-DICHLOROPROPAhE 
2 FT BH00077AE 1 2-DICHLOROPROPA1C 
2 FT BHJ0168AE 1 2-DICHLOROPROPAhC 

540-59-0 6 6ug/Kg U V 
540-59-0 6 6ug/Kg U V 
540-59-0 6 6ug/Kg U V 
540-59-0 5 5ug/Kg U V 
540-59-0 6 6ug/Kg U V 
540 59-0 6 6uglKg U V 

540-59-0 650 650ug/Kg U A 
540-59-0 720 720ugKg U V 
540-59-0 6 6ug/Kg U V 
540-59-0 6 6ug/Kg U V 
78-87-5 5 5ug/Kg U V 

6 6ug/Kg U V 
5 5ug/Kg U V 
6 6ug/Kg U V 

5FT BH40169AE 6 6uglKg U V 
2FT BH40119AE 78-87-5 6 6ug/Kg U V 
2FT BH40124AE 78-87-5 6 6ug/Kg U V 

540-59-0 6 6ug/Kg U V 

5 5@Kg U V 

2FT BH40151AE 78-87-5 6 6ug/Kg U V 
6FT BH40159AE 6 6ug/Kg U V 
2FT BH40158AE 32 32ug/Kg U V 

V 1FT BH40031AE 78-87-5 
5FT B H 4 00 3 2A E 5 5ug/Kg +U V 

6 F T  BH40203AE 78-87-5 5 5ug/Kg U V 
2FT BH40202AE 78-87-5 6 6ug/Kg U V 
2FT BH40050AE 78-87-5 6 6ug/Kg U V 

5FT BH40211AE 78-87-5 5 5ug/Kg U V 
2FT BH40218AE 5 5ug/Kg U V 
3FT BH40244AE 5 5uglKg U V 
6FT BH40245AE 6 6ug/Kg U V 

2FT BH40484AE 78-87-5 29 29ug/Kg U V 
2FT 12 12ug/Kg U V 
4FT 6 6uqlKg U J 
1FT BH40262AE 6 6ug/Kg U V 
5FT BH40284AE 5 5ug/Kg U V 
3FT BH40283AE 6 6ug/Kg U V 

6FT BH40145AE 6 SugKg U V 
2FT BH40307AE 1 .2-DICHLOROPROPANE 11 l lug/Kg U V 
2FT BH40325AE 1 .2-DICHLOROPROPANE 5 5ug/Kg U V 
6FT BH40326AE 6 6ug/Kg U V 
2FT BH40320AE 6 6ug/Kg U V 
6FT BH40321AE 6 6ug/Kg U V 
3FT BH40341AE 6 6ug/Kg U V 
1FT BH40333AE 12-DICHLOROPROPANE 5 Sug/Kg U V 
6FT BH4032dAE I 2-DICHLOROPROPANE 6 6ug/Kg U V 

5FT BH40355AE 5 5ug/Kg U V 

2FT BH40349AE 12 12ug/Kg U V 
6FT BH40035AE 12 12ug/Kg U V 
1FT BH40034AE 28 28ug/Kg U V 
2FT BH401 WAE 6 6ug/Kg U V 
6FT BH40376AE 6 6ug/Kg U V 

2FT BH40378AE 6 6ug/Kg U V 
5FT BH40379AE 6 6ug/Kg U V 
1FT  EH40386AE 1,2-DICHLOROPROPANE 78-87-5 30 3Oug/Kg U V 

5 29ug/Kg U 

2FT BH40197AE 78-87-5 28 28ug/Kg U V 

2FT BH40063AE 78-87-5 5 5ug/Kg U V 
5FT BH40064AE 78-87-5 5 5uglKg U V 

6FT BH40292AE 5 5ug/Kg U V 
2FT BH40143AE 5 5ug/Kg U V 

1FT BH40071AE 1.2-DICHLOROPROPANE 6 6ug/Kg U V 

1FT BH40354AE 6 Gug/Kg U V 

1FT BH40375AE 7 7@Kg U V 
6 6ug/Kg U 6FT BH40560AE V 

3FT BH40566AE 1 .2-DICHLOROPROPANE 78-87-5 6 6 q K g  U V 
2FT BH40701AE 1.2-DICHLOROPROPANE 78-87-5 5 5ug/Kg U V 
i F T  BH40716AE 1.2-DICHLOROPROPANE 78-87-5 5 6ug/Kg U V 
2FT BH40730AE 1 ,2-DICHLOROPROPANE 78-87-5 5 6uglKg U V 
2FT EH40744AE 1 2-DICHLOROPROPANE 78-87-5 5 5ug/Kg U V 
3FT BH40758AE 1.2-DICHLOROPROPANE 78-87-5 5 5ug/Kg U V 
2FT BH00101PE I ,2-DICHLOROPROPANE 5 5ug/Kg U V 
4FT BH001 02PE 5 5ug/Kg U V 
6FT BHOOl03PE 5 5ug/Kg U V 
2FT BH00104PE 5 5ug/Kg U V 
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7 8 IN SS40140AE 
46693 0 7fT BH40792AE 
46793 0 6 TT BH40798AE 1600 1800 ug/Kg U v 

1600 1800ugiKg U v 
1600 1700ugiKg U V 
1600 1900ugiKg U v 
1600 1700 ugKg U V 

95-954 1700 1700ugiKg U V 
1900 1900 ugiKg U V 
2000 2000ugiKg U v 
1800 1800ugiKg U V 

42493 5 7 IN SS40083AE 2.4-DIMETHYLPHENOL 
42493 0 5FT EH40440AE 2.4-DIMETHYLPHENOL 
42593 0 5 F l  BH40448AE DIMETHYLPHENOL 
43393 0 5FT 
43493 5 I O F T  EH40322AE DIMETHYLPHENOL 
43493 0 5FT BH40319AE DIMETHYLPHENOL 

0 5FT BH40520AE DIMETHYLPHENOL 
1 7FT BH40786AE 2,4-DIMETHYLPHENOL 
7 8 IN SS40140AE 2.4-DIMETHYLPHENOL 

46693 0 7FT EH40792AE 2,4-DIMETHYLPHENOL 

1900 1900ugiKg U 
2000 2000ugiKg U 

95-95-4 1700 1700ugiKg U 
95-95-4 1900 1900 ugiKg U 
95-954 2000 2000ugiKg U 
88-06-2 440 440ug/Kg U 
88-06-2 360 360ugiKg U 
88-06-2 390 390ugiKg U 

Q 
v 
v 
v 
V 
v 
v 
J 

88-06-2 360 360ugiKg U v 
360 360ugiKg U v 
360 360ugiKg U V 
370 370ugiKg U z 
380 380uUKa U z 

88-06-2 350 350ugiKg U V 

88-06-2 360 360ugiKg U V 
88-06-2 330 360 ug/Kg U V 
88-06-2 
88-06-2 
88-06-2 
88-06-2 

330 390 ugiKg U J 

330 370 ugiKg U v 
330 370ugiKg U V 

88-06-2 330 350ugiKg U v 
88-06-2 330 380uUKq U v 

330 380ugiKg U V 

88-06-2 330 350 ugiKG U V 
88-06-2 660 660ugiKg U V 
88-06-2 760 760ugiKg U v 
88-06 2 790 790ugiKg U v 

740 740ugiKg U v 
770 77OugiKg U v 
790 790ugiKg U v 
660 660ugiKg U V 

120-83-2 770 770ug'Kg U v 

120-83-2 660 660ugiKg U V 
123 w 9 7i0 750 J ~ K K ~  U v 

105-67-9 440 440udKa U v 

120-83-2 790 790ug(Kg U v 

120 83 2 810 810 ugiKg U v 

105-67-9 360 360uqiKg U v 
105-67-9 390 390ugiKg U J 
105 67-9 350 350ugiKg U V 
105-67-9 360 360ugiKg U v 
105-67-9 360 360WKg U V 
105-67-9 360 360ugiKg U V 
105-67-9 370 370ugiKg U z 
105-67-9 380 380ugiKg U z 

105-67-9 330 390ugiKg U J 

105-67-9 360 360ugiKg U v 
105-67-9 330 360ugiKg U v 

105-67-9 330 380ugiKg U v 
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0 2FT 
4 5 F T  
2 4FT SP038702DH 
2 4FT SP038702DH CHLOROETHYL VINYL ETHER 
4 6FT BH404 19AE CHLORONAPHTHALENE 
0 5FT BH40427AE CHLORONAPHTHALENE 
1 6FT EH40253AE CHLORONAPHTHALENE 
5 71N SS40083AE 2-CHLORONAPHTHALENE 

EH40322AE 606-20 2 370 370 ug/Kg U Z 
BH40319AE 606 20-2 380 380ugiKg U Z 

43693 0 5FT BH40520AE 2.6 DNT 606-20 2 360 360 ug/Kg U V 
46593 1 7FT EH40786AE 2.6-DNT 606 20 2 330 360 ugiKg U v 
46593 7 81N SS40140AE 2 6-DNT 606 20 2 330 390 ugiKg U J 
46693 0 7FT BH40792AE 2.6-DNT 606 20-2 330 380ugiKg U v 
46793 0 6FT BH40798AE 2.6-DNT 606 20-2 330 370 ugiKg U v 
46893 0 7FT BH40804AE 2 6-DNT 606-20 2 330 370ugiKg U V 
46993 1 5FT EH40810AE 2 6-DNT 606-20 2 330 350ugiKg U v 

47093 I 7FT EH40816AE 606-20-2 330 350ugiKg U v 
40893 4 5FT BH40032AE 78-93 3 10 11 ugiKg U v 

0 

46993 10 161N SS40144AE 606-20-2 330 380ugiKg U v 

40893 1 I F T  EH40031AE 2-BUTANONE 78-93-3 10 58 ugiKg U V 
43893 1 I F T  BH40071AE 2-BUTANONE 78 93 3 12 I 1  ug/Kg J A 
46593 2 2FT BH40701AE 2-BUTANONE 78-93-3 10 11 ug/Kg U V 
46693 1 1FT EH40716AE 2-BUTANONE 78-93 3 10 13ugiKg U v 
46793 1 2FT EH40730AE 2-BUTANONE 78-93-3 10 13ugiKg U v 
46893 1 2FT EH40744AE 2-BUTANONE 78-93-3 10 11 ugiKg U v 

48195 2 4FT BHOOl 02PE BUTANONE 7 8 - 9 3 - 3 10 10ugiKg U v 

48295 2 4FT BH00105PE BUTANONE 78-93-3 10 10ugiKg U v 

48395 0 2FT BH00107PE 2-BUTANONE 10 2ugiKg J v 
48395 4 5 FT EHOO109PE 2-BUTANONE 10 10ugiKg U v 

46993 3 3FT BH40758AE BUTANONE 78 93-3 10 11 ug/Kg U v 
48195 0 2FT  BHOOIOIPE EUTANONE 78 93-3 10 10ugiKg U v 

48195 4 6FT BH00103PE EUTANONE 78-93 3 10 lOugiKg U v 
48295 0 2FT BHOOI04PE BUTANONE 78 93-3 10 10ugiKg U V 

48295 4 6FT BHOOI 06PE 2-BUTANONE 10 10ugiKg U v 

P208989 5 7FT SEPI 789BR0406 2-BUTANONE 12 l2ugiKg U V 
P209189 0 1FT SEPl989BR0002 2-BUTANONE 12 12ugiKg U v 
P209189 4 6FT SEPI 989BR0406 2-BUTANONE 12 12ugiKg U V 
P209489 0 1FT SEP2289BR0002 PBUTANONE 78-93-3 11 11 ugKg U V 
P209489 4 5FT SEP2289BR0406 2-EUTANONE 78-93-3 11 11 ug/Kg U V 
P209889 0 2FT SEP2689BR0002 2-EUTANONE 78-93 3 12 12ugiKg U v 
P209889 4 6FT SEP2689BR0406 2-BUTANONE 7 8 - 9 3 - 3 12 12udKa U v 
P210289 
P210289 
SP0387 
SW387 
41593 
42193 

42493 
42493 0 5FT EH40440AE HLORONAPHTHALENE 360 360ug/Kg U v 

0 42293 

42593 0 5FT  BH40448AE HLORONAPHTHALENE 380 360ugiKg U V 
43393 0 5FT  BH40512AE HLORONAPHTHALENE 360 360ugiKg U v 
43493 5 IOFT BH40322AE HLORONAPHTHALENE 370 370ugiKg U Z 
43493 0 5FT BH40319AE HLORONAPHTHALENE 380 380ugiKg U Z 
43693 0 5 F T  BH40520AE HLORONAPHTHALENE 360 360ugiKg U v 
46593 1 7FT BH40786AE HLORONAPHTHALENE 330 360ugiKg U v 
46593 7 8 IN SS40140AE HLORONAPHTHALENE 330 390ugiKg U J 

v 46693 0 7FT BH40792AE HLORONAPHTHALENE 
v 46793 0 6FT EH40798AE HLORONAPHTHALENE 
v 46893 0 7FT BH40804AE HLORONAPHTHALENE 

330 380ugiKg U 
330 370ugiKg U 
330 370ugiKg U 

46993 1 5FT BH40810AE HLORONAPHTHALENE 330 350ugiKg U V 
46993 10 161N SS40144AE HLORONAPHTHALENE 330 380ugiKg U v 

48195 4 6FT BH00103PE HLORONAPHTHALENE 660 660ugiKg U V 

48195 2 4FT BHOOl02PE HLORONAPHTHALENE 790 790ugiKg U v 
48295 0 2FT  BHOO104PE HLORONAPHTHALENE 740 740ugiKg U V 

330 350ugiKg U 47093 1 7FT EH40816AE HLORONAPHTHALENE V 

V 760 760ugiKg U 481 95 0 2FT BHOOlOIPE HLORONAPHTHALENE 

48295 2 4FT EH00105PE HLORONAPHTHALENE 770 770ugiKg U V 

48395 2 4FT EHOO108PE 2-CHLORONAPHTHALENE 660 660ugiKg U V 
48395 4 5FT 750 75OugiKg U v 

48295 4 6FT 790 790ugiKg U V 

48395 0 2FT 810 81OugiKg U v 
41593 4 6FT 440 440ugiKg U V 
42193 0 5FT 360 360ug/Kg U V 
42293 1 6FT EH40253AE 2 CHLOROPHENOL 390 390ugiKg U J 

42493 0 5 F i  BH4044GAE 2 CHLOROPHENOL 95-5/-8 360 360ugiKg U v 

43393 0 5FT BH40512AE 2-CHLOROPHENOL 95-57-8 360 360 ugiKg U V 
43493 5 IOFT EH40322AE 2-CHLOROPHENOL 95-57-8 370 370ugiKg U Z 

42493 5 71N SS40083AE 2-CHLOROPHENOL 95-57-8 350 350ugiKg U v 

42593 0 5 F T  BH40448AE 2-CHLOROPHENOL 95-57-8 360 360 ugiKg U V 

43493 0 S F T  EH40319AE 2-CHLOROPHENOL 95-57-8 380 380udKa U Z 

12 
12 

440 
360 
390 
350 

440ugiKg U 
360ugiKg U 
390ugiKg U 
350 udKa U 

v 
v 

v 
v 
J 
v 

" "  
43693 0 5FT BH40520AE PCHLOROPHENOL 95-57-8 360 360ugiKg U V 
46593 1 7FT EH40786AE 2-CHLOROPHENOL 95-57-8 330 360ugiKg U V 
46593 7 8 IN SS40140AE 2-CHLOROPHENOL 95-57-8 330 390ugiKg U J 

V 46693 0 7FT BH40792AE 2-CHLOROPHENOL 95-57-8 
46793 0 6FT BH40798AE 2-CHLOROPHENOL 95-57-8 330 370ugiKg U V 

0 7FT EH40804AE 2-CHLOROPHENOL 95-57 8 330 37OugiKg U V 
46993 1 5FT EH40810AE 2-CHLOROPHENOL 95-57-8 330 350ugiKg U V 
46993 10 161N SS40144AE 2-CHLOROPHENOL 95-57-8 330 380ugiKg U V 
47093 1 7FT EH40816AE CHLOROPHENOL 95-57-8 330 350ugiKg U V 

4 6FT BHOOI 03PE CHLOROPHENOL 9557-8 660 660 ugiKg U v 

330 380ugKg U 

0 4 ~ ~ 3  48195 
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95 57-8 760 760ugiKg U V 
95 57-e 790 790ua'Ka U V 4 FT BH00102PE 2-CHLOROPHENOL 48195 2 

48295 0 
48295 2 
48295 4 
48395 2 
48395 4 
48395 0 
05093 1 
05093 5 
05193 1 
05393 2 
40093 1 
40093 4 
40293 2 
40393 2 
40693 1 
40793 5 
40793 1 
40893 4 
40893 1 
40993 1 
40993 5 
41193 1 
41293 1 
41593 5 

46593 2 
46693 1 
46793 1 
46893 1 

2FT 
4 FT 
6FT 
4 FT 
5FT  
2 FT 
2FT 
6FT 
1FT  
2 FT 
2FT 
5FT 

BH00104PE 
BH00105PE 
BH00106PE 
BHOOIOBPE 
BHOOl09PE 
BH00107PE 
BH00062AE 
BH00063AE 
BH00067AE 
BH00077AE 
BH40168AE 
BH40169AE 

2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-CHLOROPHENOL 
2-HEXANONE 
2-HEXANONE ~ 

2-HEXANONE 
2-HEXANONE 
2-HEXANONE 
2-HEXANONE 

2 FT 
2FT 
2FT 
6FT 
2FT 
5FT 
1FT  
2FT 
6FT 
2FT 
2FT BH40197AE 
5 FT BH40211AE 
2FT  BH40218AE 
3FT  BH40244AE 
6FT BH40245AE 
2FT BH4OO63AE 
5FT  BH40064AE 
2FT  BH40484AE 
2FT BH40436AE 
4FT  BH40254AE 
1FT BH40262AE 
5FT  BH40284AE 
3FT  BH40283AE 
6 FT BH40292AE 
2FT BH40143AE 
6 F T  BH40145AE 
2FT BH40307AE 2-HEXANONE 
2FT BH40325AE 2-HEXANONE 
6FT BH40326AE 2-HEXANONE 
2FT BH40320AE 2-HEXANONE 
6FT BH40321AE 2-HEXANONE 
3 F T  BH40341AE 2-HEXANONE 
I F T  BH40333AE 2-HEXANONE 
6FT BH40334AE 2-HEXANONE 
1FT BH40071AE 2-HEXANONE 

1FT BH40375AE 
6FT BH405M)AE 
2FT BH40378AE 
5 F T  BH40379AE 
1FT  BH40386AE 
3 FT BH40566AE 
2FT BH40701AE 
1FT BH40716AE 
2FT BH40730AE 
2FT BH40744AE 
3 F T  BH40758AE 
2FT BHOOI 01 PE 
4FT BHOOl02PE 
6 F T  BH00103PE 
2FT  BH00104PE 
4FT BHOOIOSPE 2-HEXANONE 
6FT BH00106PE 2-HEXANONE 
2FT BH00107PE 2-HEXANONE 
5FT BHOO109PE 2-HEXANONE 
7 F T  
1FT 
6FT 
1FT  
5 F T  
2FT 
6FT 

48395 4 
P208989 5 
F209189 0 
P209169 4 
F209489 0 
P209489 4 
P209889 0 
P209889 4 
P210289 0 2FT SEP3189BR0002 2-HEXANONE 
P210289 4 5 F T  SEP3189BR0406 2-HEXANONE 

0 

95-57 8 
95 57 8 
95-57-8 
9557-8 
95 57-8 
95 57-8 
591-78-6 
591 -78-6 
591-78-6 
591 -78-6 
591-78-6 
591-78-6 
591 -78-6 
591 -78-6 
591-78-6 
591-78-6 

< <  

740 740ugiKg U 
770 770ug/Kg U 
790 790 ugiKg U 
660 660ugiKg U 
750 750ug/Kg U 
810 810ugiKg U 

11 11 ugiKg U 
11 11 ugiKg U 
11 11 ug/Kg U 
10 10ugiKg U 
11 11 ug/Kg U 
12 12ugiKg U 
12 l2ugiKg U 
12 12ug/Kg U 
13 13ugiKg U 
12 12ugiKg U 

591 -78-6 64 64 ugiKg U 
591-78-6 10 11 ugiKg U 
591-78-6 10 58ug/Kg U 
591-78-6 11 I l u g i K g  U 
591-78-6 11 11 ug/Kg U 
591-78-6 12 12udKa U 

V 
V 
v 
v 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
v 
v 
V 
v 

591-78-6 56 56ug/Kg U v 
591 -78-6 10 10ugiKg U v 
591 -78-6 10 10ugiKg U v 
591-78-6 10 1OugKg U v 
591-78-6 11 11 ugKg U v 
591-78-6 11 11 ug/Kg U v 

11 11 ugiKg U v 
57 57ug/Kg U v 
24 24ugiKg U V 
11 11 ug/Kg U J 
12 IPugiKg U V 
11 11 ugiKg U V 
13 13ug'Kg U V 
11 11 ugiKg U V 

591-78-6 21 21 ugiKg U v 

10 1OugiKg U V 
12 12ugiKg U V 

591-78-6 11 11 ug/Kg U v 
13 13ugiKg U V 
12 12ugiKg U v 
12 12ug'Kg U V 

591 -78-6 12 12ug/Kg U V 
591-78-6 12 12uglKg U V 

23 23ugiKg U v 

57 57ugiKg U v 

12 12ugiKg U V 

591-78-6 11 11 ug/Kg U v 
591-78-6 11 11 ug/Kg U v 

591-78-6 11 11 ug/Kg U V 
591-78-6 11 11 ugiKg U V 

25 25uglKg U v 

11 11 ug/Kg U v 

13 13ugKg U v 
11 l I ug /Kg  U v 
12 12ug'Kg U v 
12 12ug/Kg U v 

591 78-6 60 6OugiKg U v 
591 -78-6 13 13udKO U v 
591 -78-6 
591 -78-6 
591-78-6 
591-76-6 
591 -78-6 
591 -78-6 
591-78-6 
591 78 6 
591-78-6 
591 -78-6 
591-78-6 
591 78-6 
591-78-6 
591-78-6 
591 78-6 
591 -78-6 
591 78-6 
591-78-6 
591-78-6 
591-78-6 

- "  
10 11 ug/Kg U 
10 13ugiKg U 
10 13ugiKg U 
10 11 ugiKg U 
10 11 ugiKg U 
5 5ugiKg U 
5 5ugiKg U 
5 5uyKg  U 
5 5ug/Kg U 
5 5ugiKg U 
5 5ugiKg U 
5 5ugiKg U 
5 5ugiKg U 

12 12 ug/Kg U 
12 12ugiKg U 
12 12ugiKg U 
11 11 uYKg U 
11 l1ugiKg U 
12 12ugiKg U 
12 12udKa U 

v 
V 
v 
V 

J/UJ 
v 

591-78-6 12 12uq/Kg U v 
591-78-6 12 12ug/Kg U v 
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- ... _ _  . . 
41593 4 6 -  BH40419AE 2 METHYLNAPHTHALENE 91 576 V . ~ .  
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 

, 

46893 
46993 
48993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 

41593 
42193 

0 5FT 
1 6 F T  
5 7 IN 
0 5FT 
0 5FT 
0 5FT 
5 10- 
0 5FT 
0 5FT 
7 BIN 
1 7FT  
0 7FT 
0 6 F T  
0 7FT 
1 5FT  

10 161N 
1 7FT 
4 6 F T  
2 4FT 
0 2 F T  
2 4FT 
4 6 F T  
0 2 F T  
2 4FT 
4 SFT 
0 2FT 
4 6FT 
0 5 F T  
I 6 F T  
5 7IN 
0 5FT 
0 5FT 
0 5FT 
5 10- 
0 5FT 
0 S F T  
1 7FT 
7 BIN 
0 7FT 
0 6 F T  
0 7FT 
1 5FT 

10 %IN 
1 7FT 
4 6 F T  
0 2 F r  
2 4FT 
0 2FT 
2 4FT 
4 6FT 
2 4FT 
4 5Ff 
0 2Ff  
4 6FT 
0 S F T  
1 6 F T  
0 5FT 
5 71N 
0 S F T  
0 5 F T  
5 10- 
0 5FT 
0 5 F T  
1 7FT  
7 BIN 
0 7 F T  
0 6FT 
0 7FT 
1 5 F T  

10 161N 
1 7FT  
4 6 F T  
0 2 F T  
2 4FT 
0 2 F T  
2 4FT 
4 6FT 
2 4FT 
4 5FT 
0 2 F T  
4 6FT 
0 5FT 

Bti40427AE 
BH40253AE 
SS40083AE 
BH4044OAE 
BH40448AE 
BH40512AE 
BH4W22AE 
BHW19AE 
BH40520AE 
SS40140AE 
BH407B6AE 
W 7 9 2 A E  
BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
BHOOI WPE 
EHW102PE 
BHOOlOlPE 
BHOO105PE 
BHOOl06PE 
BH00104PE 
Ell001 OBPE 
BHOOI 09PE 
BHool 07PE 
BH40419AE 
BIMM27AE 
BH40253AE 
SS40083AE 
BMO44OAE 
BH404UUE 
W 5 1 2 A E  
W3pAE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH40BMM 
BH40810AE 
sS40144AE 
BH40816AE 
r n 1 0 3 P E  
BmX)lOl PE 
BHOOlWE 
8HM)104PE 
BHoo105F-E 
BHM)lOGPE 
BHOOIOBPE 
BHWlOgPE 
BHOO107PE 
BH10419AE 
BH10427AE 
BH10253AE 
BH10440AE 

8H40512AE 
BH4032UE 
EH4U319AE 
BH4052aAE 
BH40788AE 
SS4014OAE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
BH00103PE 
I)HM)lOlPE 
BrmolaepE 
BH00104PE 
BHM)lWE 
BH00106PE 
BHM)lOBpE 
6HOO109PE 
BHOOl07PE 
W 1 9 A E  
BIMM27AE 

2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 M€r"fLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METmLNAPHTHALENE 
2 METHYLNAPMHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 Ml3HYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLNAPHTHALENE 
2 METHYLPHENOL 
2 METHYLPHENOL 
2 METHYLPHENOL 
2 METHYLPHENOL 
Z-METHYLPHENOL 
2 METHYLPHENOL 
2 METHYLPHENOL. 
2 METHYLPHENOL 
2 METHYLPHENOL 
24ETHYLPHENOL. 
ZMETHYLPHENOL 
PMETHYWHENOL 
2METHYLPHENOL 
Z-MEWLPHENOL 
2 METHYLPHENOL 
2 METHYLPHENOL 
2 MEWCPC(ENOL 
P-METHYLPHENOL 
2METHYWIENOL 
2 METHYLPHENOL 
2 MEmWtEmX 

2METHYLF"ENOL 

Z-METHYLPHENOL 
Z-MRrmPHENOL 
Z-METHYLPHENOL 
Z-NITROANILINE 
2-NL-NITROANHlNE 
2-NlJFl-MNIUNE 
2-NITWANIUNE 

Z-NmOANIUNE 
Z-NlTROANlLlNE 
Z-NITFIOANILINE 
2-NITFiOANIUNE 
2-NITROANICINE 
2-NrnOANnJNE 
2 - N r n A " E  
2 NITROANIUN.E 
2 NITROANILINE 
2 NlTROANlLlNE 
2-NITROANIUNE 
2 NITROANILINE 
2-NKROANIUNE 
2 NlTROANlUNE 
2 NrlROANIME 
Z-N-IUNE 
2 NITROANILINE 
2 NITROANILINE 
Z-NlTROANILINE 
2 NIlROANtLINE 
2 NI"KlNE 
2-NITFIOANILINE 
2 NmOPHENOL 
2 NKROPHENOL 

2-M-ETHYLPHENOL 

2 - M € y y m 4 o L  

2 NrmRIuNE 

91 57-6 
91 57-6 
91 57 6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
91 576 
91 57-6 
91 57-6 
91 57-6 
91 57-6 
95-487 
95-48-7 
95-487 
9 w 7  
9548-7 
95 46-7 
9548-7 
9548-7 
9548-7 
9548-7 
95-48-7 
95-48-7 
95-48-7 
9548-7 
9540-7 
9548-7 
954.7 
9548-7 
s 4 8 - 7  
954-7 
95-48-7 
95u)-7 
9548-7 
9548-7 

9548-7 
9548-7 
88744 
88744 

88744 

88744 
88744 
88-74-4 
88-744 
88 744 
88-74-4 
88-744 
88-74-4 
88 74 4 
ea 74-4 
68-74-4 
88-744 
88 74-4 
88744 
88744 
88744 
BB 744 
88 744 
88744 
8874-4 
88-74-4 
88744 
88 75-5 
88-75 5 

-9548.7 

-74-4 

88-74' 

360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
790 
760 
770 
790 
740 
660 
750 
810 
440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
680 
760 
790 
740 
770 
790 
660 
750 
810 
m 
1800 
1900 
1800 

1800 
I800 
I800 
1900 

1600 
1600 
1600 
ls00 
1600 
1600 
1600 
1600 
1700 
1900 
2oM) 
le00 
1900 
Moo 
1700 

Moo 
440 
360 

'800% 

-1800 

1900' 

V 
J 
V 
V 
V 
V 
2 
z 
V 
A 
V 
V 
V 
V 
V 
V 
V 
WJB 
WJB 
WJB 
V 
V 
UIJB 
V 
V 
UiJB 
V 
V 
J 
V 
V 
V 
V 
Z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
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88 755 390 390UBMQ u J 
I 42493 

42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48195 
48195 
48295 

5 7 IN 
0 5FT 
0 5FT 
0 5 F T  
5 10FT 
0 5FT 
0 5FT 
1 7FT 
7 BIN 
0 7FT 
0 6FT 
0 7FT 
1 5FT 

10 161N 
1 7FT  
4 6FT 
0 2FT 
2 4FT 
0 2 F T  
2 4FT 
4 6FT 
2 4FT 
4 5FT 
0 2FT 
4 6FT 
0 2FT 
4 6FT 

SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
W 7 9 8 A E  
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
BHOOlO3PE 
BHWlOlPE 
BHWlOZPE 
BH00104PE 
BH00105PE 
BH00106PE 
BHWlOaPE 
BH00109PE 
BH00107PE 
BH00103PE 
EHool 01 PE 
BCKK)lWPE 

2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 NITROPHENOL 
2 PENTANONE 4 HYDROXY CMETHYL 
2 PENTANONE. 4 HYDROXY 4 METHYL 
2 PENTANONE CHYDROW 4 METHYL 

48295 0 2FT BHOOlWPE 2 PENTANONE 4 HYDROXY 4 METHYL 
48295 2 4 FT BHOOlOSPE Z-PENTANONE CHYDROXY 4 METHYL 
48395 2 4FT BHWlOaPE 2 PENTANONE 4-HYDROXY-4 METHYL 
48395 
48295 
48395 
41593 
42193 
42293 
42493 

43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
403% 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
16693 
46793 
(8863 
46993 
46993 
47093 

48295 

0 2FT 
4 6 F T  
2 4FT 
4 6 F T  
0 5FT 
1 6FT 
5 7 IN 
0 5FT 
0 5FT 
0 5 F T  
5 I O F T  
0 5 F T  
0 5R 
1 7FT 
7 8 IN 
0 7FT 
0 6FT 
0 7FT 
I 5 F T  

10 161N 
1 7FT 
4 6FT 
0 2FT 
2 4FT 
0 2FT 
2 OFT 
4 BFT 
2 4FT 
4 5FT 
0 ZFT 
4 6FT 
0 5FT 
1 6FT 
0 5FT 
5 71N 
0 5 F r  
0 5 F T  
5 1oFT 
0 5 F T  
0 5FT 
1 7FT 
7 81N 
0 7FT 
0 6FT 
0 7FT 
1 5 F r  

10 161N 
1 7FT 
4 6FT 
0 2FT 
2 4FT 
0 2FT 
2 4 F r  

W00107PE 
BH001WE 
BHOOlMlPE 
W40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
EM4044OAE 
BH40448AE 
W 5 1 2 A E  
BH40322AE 
W 3 1 9 A E  
W W A E  
BW0786AE 
SS40140AE 
BH40792AE 
BH4079BAE 
EH40804AE 
BH40810AE 
W 1 4 4 A E  
W 1 6 A E  
BHOO103PE 
fKIOOlOlPE 
BmX)lMPE 
WCOlWPE 
WOO1 OSPE 
BHOO106PE 
WCO108PE 
BHOOlOgPE 
BHOO107PE 
BH40419AE 
BH40427AE 
BH40253AE 
BH4M40AE 
SS40083AE 
BH40448AE 
BH40512AE 

EH40319AE 
BH40520AE 
BH40766AE 
SS4014OAE 
BH40792AE 
BH4079BM 
BH40804AE 
BH*OBlOAE 
ss40144AE 
BH*OB16AE 
EUiWl03PE 
EUiWlOlPE 
woo1 02PE 
BHM)104PE 
W 1 0 5 P E  

~ ~ 4 0 3 2 2 ~ ~  

2 PENTANONE 4 HYDROXY 4 METHYL 
2 PENTENAYE) 
2 PENTENAL(E) 
3 3 DICHLOROBENZIMNE 
3 3 DICHLOROBENZIMNE 
3 3 DICHLOROBENZIDINE 
3 3 DICHLOROBENZIDINE 
3 3 MCHLOROBENZlDlNE 
3 3 MCHLOROBENZIDINE 
3 3 DlCHLOROBENZlDlNE 
3 3 DICHLOROBENZIDINE 
3 3 MCHLOROBENZIDINE 
3 3 DlCHLOROBENZlDlNE 
3 3 DICHLOROBENZIDINE 
3 3 DICHLOROBENZIDINE 
3 3 MCHLOROBENZlDlNE 
3 3 OlCHLOROBENZlDlNE 
3 3 DlCHLOROBENZlDlNE 
3 3 MCHLOROBENZlDlNE 
3 3 DlCHLOAOBENZlDlNE 
3 3 MCHLOROBENZIDINE 
3 3 MCHLOAOBENZIMNE 
3 3 SICHLOROBENZIDINE 
3 3'-DICHLOAOBENZlDINE 
3 3 DCHLOAOBENZIDINE 
3 3  DlCHCOROBEWlDlNE 
3 5 MCHLOROENZIDINE 
3 3 MCHLOAOBENZIDINE 
3 3 OlCHLOAOBENZlDlNE 
3 3 DlCHLOAOBENZlDlNE 
3-NITROANIUNE 
3-NITROANIUNE 
3-NITROANIUNE 
3-NITROANILINE 
SNITROANIUNE 
3-NITROANIUNE 
3-NITROANILINE 
3 NITROANILINE 
3 NITROANILINE 
3-NITROANILINE 
3-NITROANILINE 
3-NITROANILINE 
3 NITROANILINE 
3-NITROANIUNE 
3-NITROANILINE 
3-NITROANILINE 
3-NITROANILINE 
3-NITROANILINE 
3-NITROANILINE 
3-N ITROANKINE 
%NITROANILINE 
3 NITROANILINE 
3 NITROANILINE 

88 75 5 
ea 75 5 
88 75 5 
88-75 5 
88 75-5 
ea 75 5 
ea 75 5 
86-75 5 
ea 75 5 
ea 75-5 
ea 755 
88-75 5 
88-75-5 
ea 75-5 
ea 755 
ea 755 
ea 75 5 
88 755 
88 75 5 
88 75 5 
ea 75-5 
88-755 
ea 75-5 
ea 755 
123-42 2 
123.42 2 
123-42 2 
123-422 
123-42 2 
123-42 2 
123-42 2 
1576-87-0 
1576-870 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 941 
91 94 1 
91 94 1 
91 94-1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94 1 
91 94-1 
91 94 1 
91 94 1 
91 94-1 

91 94-1 
91 $4 1 
91 94 1 
91 941 
91 94 1 
94092 
9909-2 
99492 
94092 
9909-2 
9909-2 
94092 
94092 
94042 
94092 
94092 
94092 
99042 
90082 
90082 
98082 
99082 
9949-2 
98092 
98092 
98042 
99082 
94042 

_9194-1 

350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 

890 
720 
no 
700 
720 
710 
720 
740 
760 
720 
660 
660 
660 
660 
660 
660 
660 
660 
660 
760 
790 
740 
n0 
790 
660 
750 
810 

2200 
1800 
1900 
1800 
1800 
1800 
le00 
1800 
1900 
1800 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1700 
ls00 
2Mx) 
1800 
1900 

V 
V 
V 
V 
2 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
Z 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
w 
J/uI 
w 
w 
YUJ 

V 
V 
J 
V 
V 
V 
V 
Z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
YUJ 
YUJ 
JNJ 
JNJ 
w 

v " . .  
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48395 
48395 
48395 
48295 
48395 
4 1593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
SPO367 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
16993 

@ E 7  42193 

42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
!Po387 
41 593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46503 
46693 
46793 
46893 
48993 
46993 
47093 
48195 
48195 
48195 
1 0 5  

48395 

2 4FT 
4 5FT 
0 2FT 
4 6FT 
4 5FT 
4 6FT 
0 5FT 
1 6FT 
0 5FT 
0 5 F T  
0 5FT 
5 l0FT 
0 5FT 
1 7FT 
7 81N 
0 7FT 
0 6FT 
0 7FT 
1 5FT 

10 161N 
1 7FT 
2 4FT 
4 6FT 
0 SFT 
1 6FT 
0 SFT 
0 5FT 
0 SFT 
5 l0FT 
0 SFT 
1 7FT 
7 81N 
0 7FT 
0 6FT 
0 7FT 
1 SFT 

10 161N 
1 7FT 
2 4FT 
4 6FT 
0 SFT 
1 6FT 
0 5FT 
0 5 F T  
0 S F T  
5 l0FT 
0 SFT 
1 7FT 
7 8 IN 
0 7FT 
0 6FT 
0 7FT 
1 5FT 

10 161N 
1 7FT 
2 4FT 
4 6- 
0 5FT 
1 6FT 
0 5 F T  
5 71N 
0 5 F T  
0 5m 
5 1oFT 
0 5FT 
0 5FT 
1 7FT 
7 81N 
0 7 F r  
0 6FT 
0 7FT 
1 SFT 

10 161N 
1 7FT 
4 6FT 
0 2FT 
2 4FT 
0 2FT 
2 4FT 
4 6FT 
2 4FT 
4 5FT 
0 2FT 

anmi OBPE 
BH00109PE 
BH00107PE 
BH00106PE 
BH00109PE 
W 1 9 A E  
EH40427AE 
BH40253AE 
BH404ru)AE 
BH40512AE 
BH10319AE 
BH40322AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
SW38702DH 
BH4W19AE 
BH40427AE 
BH40253AE 
BH40440AE 
BH40512AE 
BH40319AE 
BH40322AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH4OElOAE 
SS40144AE 
BH40816AE 
SW38702DH 
BH40419AE 
BH40427AE 
BH40253AE 
B W O A E  
BH00512AE 
BH40319AE 
Eui403ZzAE 
BH40520AE 
BH40786AE 
SS40140AE 

BH40798AE 
BH*oBMAE 
BH40810AE 
SS40144AE 
BH40816AE 
SW38702DH 
BH40419AE 
BH40427AE 
BH40253AE 
BH40440AE 
SS40083AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40318AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
W40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
BH00103PE 
WO0101PE 
BmX)102PE 
BHOO104PE 
eH00105PE 
BH00106PE 

worn 

atmi OBPE 
anooim 
BHoo107PE 

3 NlTROANILlNE 
INITROANILINE 
3 NITROANILINE 
3 PENTEN 1 01  2 METHYL 
IPENTEN 1 01  2 METHYL 
44  ODD 
44  ODD 
4 4  DDD 
4 4  DDD 
44  ODD 
4 4  DDD 
4 4  DDD 
4 4  ODD 
4 4  DQD 
4 4  ODD 
4 4  DDD 
4 4  ODD 
4 4  ODD 
4 4  ODD 
4 4  ODD 
4 4  ODD 
4 4  ODD 
4 4  DOE 
4 4  DOE 
4 4  DOE 
4 4  DDE 
4 4  DDE 
4 4  ODE 
4 4  DDE 
4 4  DDE 
4 4  ODE 
4 4  DOE 
4 4  DDE 
4 4  ODE 
4 4  DOE 
4 4  DOE 
4 4  ODE 
4 4  DOE 
4 4  ODE 
4 4  DDT 
4 4  DDT 
4 4  DDT 
4 4  DOT 
4 4  DDT 
4 4  DDT 
4 4  DOT 
4 4  DOT 
4 4  DOT 
4 4  DOT 
4 4  DDT 
4 4  DOT 
4 4  DOT 
4 4  DOT 
4 4  DOT 
4 4  W T  
4 4  ODT 
4 GDmITRO-2 METHYLPHENOL 
4 CDINITRO 2-METHYLPHENOL 
4 CDUdITRO 24ETHYLPHENOL 
4 5DINITRO-2 METHYLPHENOL 
4 6 OINITRO-2 METHYLPHENOL 
4 6-DINITRO-2 METHYLPHENOL 
4 6-DINITRO-2 METHYLPHENOL 
4 CDINITRO-2 METHYLPHENOL 
4 5DINITRO-2 METHYLPHENOL 
4 CMNITAO 2 ME"YLPHEN0L 
4 6 DINITRO 2 METHYLPHENOL 
4 6 DlNlTRO 2 METHYLPHENOL 
4 6 DlNlTRO 2 METHYLPHENOL 
4 6 DINKRO-2 METHYLPHENOL 
4 SDINITRO-2 METHYLPHENOL 
4 GDINITRO 2 METHYLPHENOL 
4 CDINITRO 2-METHYLPHENOL 
4 CDINITRO 2-MrmYLPHENOL 
4 CDINITRO 2 METHYLPHENOL 
4 6-DINITRO-2 METHYLPHENOL 
4 COlNITRO-2-METHYLPHENOL 
4 BOINITRO-2 METHYLPHENOL 
4 W N I T W  2 METHYLPHENOL 

4 6 DINITRO 2 METHYLPHENOL 
4 6 DlNlTRO 2 METHYLWENOL 
4 6 DlNlTRO 2 METHYLPHENOL 

4 CDINITW 2 m n w v i E m  

99-09 2 
99-042 
99042 
62238 37 3 
62238 37 3 
72548 
72546 
72 54 8 
72 54 8 
72 54-8 
72 54-6 
72548 
72548 
72548 
72 54-8 
72 54 6 
72 54 8 
72 54 8 
72 54 8 
72 54 8 
72 54 6 
72 54 8 
72 559 
72 559 
72 559 
72 55 9 
72 55 9 
72 55 9 
72 559 
72 55 9 
72 55-9 
72 55 9 
72559 
72 559 
72 559 
72 55 9 
72 55 9 
72 55-9 
72559 
50-29-3 
50-29 3 
50-29 3 
50-243 
50-29-3 
50-29-3 
50-29-3 
50-243 
50-29-3 
50-243 
50-29-3 
50-29 3 
50.29-3 
50-29-3 
50-29-3 
50-243 
50-29-3 
534521 
534521 
534521 
534-52 1 
534-52 1 
534 52 1 
534521 
534521 
534521 
534521 
534521 
534 52 1 
534 52 1 
534 52 1 
534-52 1 
534521 
534521 
534 52-1 
534521 
534521 
534521 
534-52 1 
534521 
534521 
534521 
534521  
534 52 1 

1700 
1900 
m 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
16 
16 
16 
16 
4 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
16 
16 
16 
16 
4 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
18 
16 
16 
16 
4 

2x0 
1800 
1900 
1800 
1BM) 
lado 
1800 
lado 
1900 
1800 
1600 
1600 
1600 
1600 
1800 
1600 
1600 
1600 
17W 
1900 
1900 
le00 
1900 
2oOo 
1700 
I900 
Moo 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
J 
V 
V 
V 
V 
2 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
JNJ 
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42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 

46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
48693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
46195 
48295 
48295 
48295 
48395 

05193 

4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
1 
5 
1 

5FT 
6FT 
7 IN 
5FT 
5FT 
S F T  

10 FT 
5 F T  
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5 F T  

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
S F T  
2FT 
6FT 
5Fr  
6FT 
7 IN 
5 F T  
5FT 
5FT 

10 Fr 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
S F T  

16 IN 
7FT 
6 F T  
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5 F T  
2FT 
6FT 
5FT 
6FT 
7 IN 
5FT 
5FT 
5FT 

10 Fr 
5 F r  
5FT 
7FT 
8 IN 
7FT 
6 F T  
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
S F T  
2FT 
2FT 
6FT  
1FT 

BH4M27AE 
W40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40788AE 
SS40140AE 
BH40792AE 
BH407SSAE 
BH4oBwAE 
BH40810AE 
ss40144AE 
BH4081ME 
BH00103PE 
W l O l P E  
8HOOlMPE 
BHWlOOPE 
BHOOIOSPE 
BH00106PE 
BHOOlWPE 
BHOOloBpE 
BHM1107PE 
w l 9 A E  
BH404nAE 
BH4u253AE 
SSQ0083AE 
BH4M40AE 
BH40448AE 
W$512AE 
BH40322AE 
-1 9AE 
BH40520AE 
BH40786AE 
SS4014OAE 
BH40792AE 
BH40788AE 
BH40804AE 
WMOSlOAE 
-144AE 
B W 1 6 A E  
W@l03PE 
BHOO101PE 
-1-E 
BH00104pE 

& BHoo lYE - _  
BH00108PE 

B&O1_09_PE 

BH.uw19AE 

BH4M53AE 

B"E 

BH4051W 

BH40319AE 
BH10620AE 
WO7WAE 
SS4014OAE 
BH40792AE 
BH40798AE 
EH40804AE 
BH408 1 OAE 
SS40144AE 
BH40816AE 
BH00103PE 
BHOolOlPE 
BHOolU2PE 
BHOO104PE 
BH00105PE 
BH00106PE 
BH00loBpE 
BHoolOBPE 
EMW107PE 
BH0006UE 
BmXKW13AE 
BmXX)87AE 

--I" BHOolWPE I 

EHi107PE 

-. BH404274E - - 
eo%w 

r- 

4CHLORO-SMETHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
4CHLORO-3-METHYLPHENOL 
CCHLORO-SMETHYLPHENOL 
CCHLORO 3-METHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
4CHLOROSMETHYLPHENOL 
4CHLORO-3-METHYLPHENOL 
4-CHLORO-3-METHYLPHENOL 
4CHLORO-3-METHYLPHENOL 
4GHLORO-3-METHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
4CHLORQSMETHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
CCHLORO-3-METHYLPHENOL 
4CHLORO-3-METHYLPHENOL 
CCHLORO-SMETHYLPHENOL 
CCHLORO3-METHYLPHENOL 
4CHLORO-SMETHYLPHENOL 
4CHLORO-3-METHYLPHENOL 
4CHLORO-3 METHYLPHENOL 
CCHLORO-&METHYLPHENOL 
CCHLORO3METHYLPHENOL 
CCHLORO+MNYLPHENOL 
CCHLOR03-METHYLPHENOL 
4CHLOROANIUNE 
CCHLOROANIUNE 
CCHLOROANIUNE 
4CHLOROANIUNE 
CCHLOROANIUNE 
CCHLOROANIUNE 
CCHCOROANIUNE 
CCHLOROANIUNE 
4CHLOROANIUNE 
CCHLOROANIUNE 
4CHLOROANIUNE 
CCHLOROANIUNE 
4CHLOROANIUNE 
4CHLOROANIUNE 
4GHLOROANIUNE 
CCHLOROANIUNE 
4CHLOROANIUNE 
4CHLOROANIUNE 
4CHLOROANlUNE 
4CHLOROANIME 
4ClUOROANIUNE 
4GHLOROANlUNE 
4CHLOROANIUNE 
4CHLOROANlUNE 
4CHLOROANIUNE 
4CHLOWANIUNE 
CCHLOJOANIUNE 
4CHLOROPHENYL PHENYL ETHER 
C C W E N Y L  PHENYL ETHER 
4CHLOROPHENYLPHENYLE"ER 
4GHloRopHENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL ETHER 
CCHLOROPHENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL ETHER 
CCHLOROPHENYL PHENYL ETHER 
4GHLOROPHENYL PHENYL ETHER 
CCWCWPHENYL PHENYL ETHER 
4CHLOROPH€NYL PHENYL ETHER 
4CHLORORIENYL PHENYL ETHER 
CCHLOFOPHENYL PHENYL N E R  
4GHLOROPHENYL PHENYL ETHER 
4GHLOROPHENYL PHENYL ETHER 
OCHLOROPHENYL PHENYL ETHER 
6CHLOROPHENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL ETHER 
ZGHLOROPHENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL N R  
CCHLOFOPHENYL PHENYL N E R  
4CHLOROPHENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL ETHER 
4CMOROWENYL PHENYL ETHER 
4CHLOROPHENYL PHENYL ETHER 

46HLOROPHENYL PHENYL ETHER 
&METHYL 2 PENTANONE 
4 METHYL 2 PENTANONE 
4 METHYL 2 PENTANONE 

~CHLOROPHENYL mmn ETHER 

". 
59 50-7 
59-50-7 
59-50-7 
59-50-7 
59 50-7 
59 50-7 
59-50-7 
5850-7 
5850-7 
59-54 7 
59-50-7 
5450-7 
59-50-7 
5450-7 
59 50-7 
59-50-7 
5450-7 
59-50-7 
59-50-7 
59-50-7 
5450-7 
5450-7 
5450 7 
59-50-7 
59-50 7 
59-50-7 
59-50-7 
106 47 8 
106-47 8 
106-47 8 
106-47 8 
106-47 8 
106-47 8 
10647 B 
106-47 8 
106-47 8 
106-47 8 
106-47 8 
106-47 8 
106-47 8 
106-47 0 
106-47 8 
106-47 8 
1-7 8 
106 47 8 
10647 8 
106 47 8 
106-47 8 
10647 8 
106-47-0 
10647 8 
1 M 7  8 
106.47 8 
106-47 0 
700572 3 
7005723 
7-72 3 
7005723 
7005-72 3 
7005 72 3 
7005-72 3 
7005723 
7005-72 3 
Mo5-72 3 
7005723 
700572 3 
7005-72 3 
7005-72 3 
7005 72 3 
7005 72 3 
7005-72 3 
7005-72 3 
700572 3 
700572 3 
7005723 
700572 3 
7005723 
7005-72 3 
7005723 
7005723 
7005 72 3 
100 10-1 
108 10-1 
1m-10-1 

44; 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
380 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 

11 
11 
11 

V 
V 
J 
V 
V 
V 
V 
2 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
W 
V 
v 
J 
V 
V 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

17 



2 FT BHW077AE 4 METHYL 2 PENTANONE 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 

44393 
44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
411195 
481 95 
-5 
48295 
48295 
46395 
48395 
P208989 
P209189 
P209189 
P209489 
P209489 
P209889 
FZO9889 
P210289 
P210289 
s-7 
41593 
42193 
42293 
42493 
42493 

43493 
43693 

2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
1 
5 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
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ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAF'THENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACENAPTHENE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 

208968 
208 96-8 
208968 
208968 
208 96 8 
208-96 8 
XKI 96-8 
ms-96 8 
20596 8 

208968 
208966 
208968 
ma 96-8 
208968 
208968 
208968 
208 96-8 
208966 
208 96-8 
208968 
m8.96 8 
20596-8 
83-32 9 
83 32 9 
83-32 9 
83-32 9 
83 32 9 
83-32 9 
83329 
83 32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
83-32 9 
6764 1 
67-64 1 
67 64 1 
67-64 1 
67 64 1 
67 64 1 
67-64 1 
67-64 1 
67-64 1 
67-64 1 
67 64 1 
6764 1 
6764 1 
67 64 1 
67 64 1 
67 64 1 
67-64 1 
67 64-1 
67-64 1 
6764 1 
6764 1 
67 64 1 
67-64 1 
67 64 1 
6764 1 
67-64 1 
67 64 1 
6764 1 
67 64 1 
6764 1 
67 64 1 
67-64 1 
67-64 1 
6764 1 
6764 1 
67 64 1 
67 64 1 
67-64 I 
67641 
6764 1 
67-64 1 
6764 1 
67641 

me 96-8 

360- 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 

1 1  
12 
12 
13 
12 
64 
10 
10 
1 1  
1 1  
12 
56 
10 
10 
10 
1 1  
1 1  
1 1  
57 
24 
1 1  
11 
13 
1 1  
12 
21 
13 
1 1  
12 
12 
I1 
1 1  
12 
12 
1 1  
1 1  
23 
25 
57 
12 
13 
1 1  
12 

V 
V 
V 
z 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
2 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
J 
V 
J 
J 
V 
V 
V 
J 
J 
J 
J 
J 
V 
V 
A 
V 
J 
J 
J 
V 
V 
J 
V 
J 
V 
V 
J 
J 
J 
J 
V 
V 
A 
V 
V 
V 
V 
J 
J 

I 

3 61 
d 



46193 
46293 
46693 
46893 
48195 
48195 
481 95 
48295 
48295 
48295 
48395 
48395 
Pzo8989 
Pzo9189 
p209189 
P209489 
-9 
PZO9889 
Pz10189 
P210189 
P210289 
P210289 
SPo387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 

* E 7  41593 42193 

42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46903 
48993 
47093 
sp(L387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
48593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
41593 
42193 
-3 
42493 
42493 
42593 

43693 

0 
2 
1 
1 
2 
4 
0 
0 
4 
2 
4 
0 
5 
0 
4 
0 
0 
4 
0 
5 
0 
4 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 
10 

1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 

5FT 
1FT 
3FT 
1FT 
2FT 
4FT 
6FT 
2FT 
2FT  
6FT 
4FT 
5FT 
2FT 
7FT 
1FT 
6FT 
1FT 
2FT 
6FT 
2FT 
7FT 
2FT 
S F T  
4FT 
6FT 
5FT 
6FT 
5FT 
5 F T  

10 FT 
5 F T  
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
5 F T  
6FT 
5FT 
5FT 

10 FT 
S F T  
S F T  
7 F r  
8 IN 
7FT 
6FT 
7FT 
5 F r  

18 IN 
7FT 
4FT 
6 F r  
5FT 
6FT 
SFT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6 FT 
7FT 
5FT 

16 IN 
7 F r  
6FT 
5FT 
6FT 
7 IN 
S F T  
5FT 
5FT 

10 FT 
5FT 
5FT 

BH40386AE 
BH40566AE 
BH40716AE 
BH40744AE 
Bt(00102PE 
BH00103PE 
BH00101PE 
BHOO104PE 
W00106PE 
BHO0105PE 
BH00109PE 
BH00107PE 
SEP17898RMOS 
SEP1989BR0002 
SEP19898R0406 
SEP2289BR0002 
sEp2689BRooo2 
SEP2689BR0406 
sEP3089BR0002 
SEP3089BR0406 
SEP3189BR0002 
SEP3189BR0406 

BH40419AE 
BH40427AE 
BH40253AE 
BH406aME 
BH405124E 
BH4032UE 
BH40319AE 
EH4052OAE 
W 7 8 6 A E  
SS4014OAE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
Ss40144AE 
BH40816AE 
SW3BM2DH 
BH4041SAE 
BH40427AE 
EH40253AE 
w40440AE 

BH40322AE 
BH40319AE 
BH40520AE 
BH10786AE 
SS40140AE - 
BH40rnE 
BH40Bq4AE 
BH40810AE 
SS40144AE 
BHUJ816AE 

BH40(19AE 
W 2 7 A E  
BH4M53AE 

BH40512AE 
BH40322AE 
BH40319AE 
BHu)52oAE 
BH4078BAE 
sS4014oAE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH4081SAE 
W40419AE 
8H40427AE 
BH40253AE 
SS40083AE 
BH4044ME 
BH40448AE 
W l U E  
BH403rnE 
BH40319AE 
BH4052OAE 

s w 3 8 7 w ~ w  

BH4051+ 

s m  

EWO44OAE 

ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ACETONE 
ALDRIN 
ALDRIN 
ALMllN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALDRIN 
ALWltN 
ALDRIN 
ALDRIN 
ALDRIN 
ALORIN 
ALPHA BnC 
AUWAWC 
ALPHA BHC 
A L P H A W  
ALPHA BHC 
ALPHABHC 
ALPHA BHC 
ALPHA BHC 
ALPHA y c  
ALPHA-BHC 
ALPHABHC 
ALPHA BHC 
ALRIA_BHC 
ALPHA-BHC 
m= 
ALPHA-BHC 
ALPHAW 
ALPHAGHLOROANE 
UqHAGHLoRDANE 
MPHAUiLORDANE 
ALPHA-CHLORDANE 
ALPHACHLORDANE 
MPHA-UUOftDANE 
ALPHACHLORDANE 
ALPHAWWANE 
ALPHA-CWORDANE 
ALPHA CHLORDANE 
ALPHA CHLORDANE 
ALPHA CHLORDANE 
ALPHACHLORDANE 
ALPHA-CHLORDANE 
ALPHA CHLORDANE 
ALPHA CHLORDANE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANWRACENE 
ANTHRACENE 

6764 1 12 W W K g  B 
67 64 1 
67 64 1 
67 64 1 
6764 1 
67-64 1 
67 64 1 
67-64 1 
67 64 1 
67-64 1 
67-64 1 
67641 
67-64 1 
67-64 1 
67 64 1 
67 64 1 
67-64 1 
67-64 1 
67-64 1 
67 64-1 
67-64 1 
67-64-1 
67-64 1 
67-64 1 
309-00-2 
309-00-2 
309 00-2 
3040-2 
309-00-2 
309-00-2 
309-w-2 
3040-2 
309-00-2 
309-Oc-2 
309-M)-2 
309-00-2 
309-00-2 
3040-2 
309-00-2 
3040-2 
309-00-2 
319-84-6 
319-84 6 
319-84 6 
319-84 6 
319-84-6 
319-84-6 
319-84 6 
319-84-6 
319-84 6 
31 9-84-6 
319-84-6 
319-84-6 
319-84-6 
319-84-6 
31 9-84-6 
319-84-6 
319-84-6 
5103 71 9 
5103 71 9 
5103 71 9 
5103 71 9 
5103 71 9 
5103-71 9 
5103-71 9 
5103 71 9 
5103-71 9 
5103-71 9 
510371 9 
5103 71 9 
5103 71 9 
5103 71 9 
5103 71 9 
5103 71 9 
12012 7 
12012 7 
12012 7 
12012 7 
12012 7 
120-12 7 
12012 7 
12012 7 
120-12 7 
12012 7 

60 
13 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
11 
12 
12 

1300 
1400 

12 
12 

11 
87  
9 3  
8 6  
8 6  
8 9  
9 2  
86  

8 
8 
8 
8 
8 
8 
8 
8 
2 

11 
8 7  
93  
8 6  
8 8  
8 9  
9 2  
8 6  

8 
8 
8 
8 
8 
8 
8 
8 
2 

110 

93 
86 
86 
89 
92 
86 
80 
80 
80 
80 
80 
80 
80 
80 

440 
360 
390 
350 
360 
360 
360 
370 
380 
360 

a7 

V 
V 
V 
J 
J 
JUJ 
JUJ 
JUJ 
JUJ 
V 
JUJ 
V 
V 
A 
A 
A 
A 
V 
V 
A 
A 
A 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
z 
V 

21 



7FT BH40786AE ANTHRACENE 1M 12 7 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
SPo387 
41593 
42193 
42293 
42493 
43393 :z: 
43693 ~~ 

46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
SP0387 
41593 
421 93 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
SP0387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 

- 
47093 

1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 

8 IN 
7 FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
5FT 
6FT 
S F T  
S F T  

10 FT 
S F T  
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
S F T  

16 1N 
7FT 
4FT 
6FT 
5FT 
6FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
5FT 
6FT 
S F T  
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
5 FT 
6FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 

SS40140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH4081OAE 
SS40144AE 
BH40816AE 
BH00103PE 
BI-WlOlPE 
BH00102PE 
BH00104PE 
BHM)1 05PE 
BH00106PE 
BH00108PE 
BH00109PE 
BH00107PE 
BH40419AE 
BH40427AE 
BH40253AE 
BH40440AE 
BH40512AE 
W0322AE 
BH40319AE 
BH40520AE 
BH40766AE 
SS40140AE 
BH40792AE 
BH4079BAE 
BH4oBo4AE 
BH40810AE 
SS40144AE 
BH408 16AE 
SP038702DH 
B W 1 9 A E  
B W 2 7 A E  
BH40253AE 
BH40440AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40766AE 
SS4014OAE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
sw38m2Dn 
BH40419AE 
BH40427AE 
BH40253AE 
BH40(40AE 
BH40512AE 
BH403PAE 
BH403lSAE 
BH40520M 
BH407ElME 
SS40140AE 
BH4078UE 
BH40798M 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
SP038702DH 
BH40419AE 
BH40427AE 
BH40253AE 
B H W A E  
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
W 7 8 6 A E  
SS40140AE 
BH4079ZAE 
BH4079BAE 
BH10804AE 
BH40810AE 
SS40144AE 
BH40816AE 

ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTWACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
ANTHRACENE 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 101 6 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 101 6 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1018 
AROCLOR 1016 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR-1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR-1232 
AROCLOR 1232 
AROCLOR-1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 3242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 
AROCLOR 1242 

120 12 7 
12012 7 
120-12 7 
120-12 7 
120-12 7 
120 12 7 
120 12 7 
12012 7 
120 12 7 
120 12 7 
120 12 7 
120-12 7 
120-12 7 
12012 7 
120-12 7 
12012 7 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674-1 1 2 
12674-1 1 2 
12674-11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
12674 11 2 
1 1104 28 2 
11104-282 
1 1104-2e-2 
11104282 

1 1 104 28 2 
1110428-2 
11104-282 
11104282 
11 104-2e-2 
11104282 
1110428-2 
11104282 
11104282 
11104282 
11104282 
ll l04-2E2 
11141 16-5 
11141 16-5 
11141 165 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16 5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 16-5 
11141 lb5 
11141 16-5 
5346421 9 
53469 21 9 
5346421 9 
5346921 9 
5346421 9 
5346421 9 
5346421 9 
5346421 9 
5346921 9 
5346421 9 
5346921 9 
5346421 9 
53469 21 9 
53469 21 9 
5346421 9 
5346921 9 

1 1 1 ~  282 

330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
110 
87 
93 
86 
86 
89 
92 
66 
80 
80 
80 
80 
80 
80 
80 
80 
20 

110 
87 
93 
86 
86 
89 
92 
86 
80 
80 
80 
80 
80 
80 
80 
80 
20 

110 
07 
93 
86 
86 
89 
92 
86 
80 
80 
80 
80 
80 
80 
80 
80 
20 

110 
87 
93 
86 
86 
89 
92 
86 
80 
80 
80 
80 
80 
80 
80 
80 

V 
J 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

3439 
22 



43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44993 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
p208989 
P209189 
P209189 

pLlOl89 
p210189 
P210289 
e10289 
sPo387 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43893 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
a195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42593 
43393 

46593 

2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
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SEP2289BROW2 
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SEP3089BA0406 
SEP3189BROW2 
SEP31888R0406 
SW38702DH 
BH40419AE 

BW0253AE 
SS4W83AE 
BHa0440AE 
W40648AE 
BH4OSlUE 
BH40322AE 
BH40319AE 
BH405XuE 
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Ss4014dAE 
BH40792AE 
W 7 9 8 A E  
BH40804AE 
8H4081OAE 
SS40144AE 
BH40816AE 
BH00103PE 
BHOOlOlPE 
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BH00104PE 
BH00105PE 
BH00106PE 
BHW108PE 
BHOOlOePE 
BHOO107PE 
W 1 9 A E  
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BH40253AE 
SS40083AE 
BH4M48AE 
t3lUOSlW 
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BH40319AE 
BH40520AE 
BH40786AE 
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BENZO(A)ANTHRM;ENE 
BENZO(A)A”RACENE 
BEFUO(A)ANTMMC€NE 
BENZO(A)ANT”E  
BENZO(A)A”RACENE 
BENZO(A1AAITHAACENE 
BENZO(A)A”RMENE 
BEWO(A)A“RACEN€ 
BENZO(A)ANTHRACENE 
BENZO(A)A“RACENE 
BENZO(A)AMHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)AMHRACENE 
EENZO(A)AFITHRACENE 
BENZO(A)ANTHRACENE 
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BENZO(8)AKFHRACENE 
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BEN2qA)PYRENE 
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71 43-2 
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71 432 
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6 
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28 
6 
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5 
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6 
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V 
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'46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
4.9395 
41593 
42193 
42293 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46693 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
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41593 
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42493 
42593 
43393 
43493 
43493 
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46593 
46593 
46693 
46793 
46893 
46993 
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43393 
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43493 
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46593 
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0 
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1 
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4 
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4 
0 
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0 
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5 
0 
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0 
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5 
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7FT 
6FT 
7FT 
SFT 
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7FT 
2FT 
6FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
S F T  
6FT 
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5FT 
5FT 

10 FT 
SFT 
SFT 
7Fr  
8 IN 
7FT 
6FT 
7 F r  
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4 F r  
6FT 
4FT 
5FT 
2 F r  
6FT 
5FT 
6FT 
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5 F r  
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SFT 
S F T  

8 IN 
7 F l  
6FT 
7 F r  
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6FT 
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4FT 
2FT 
4FT 
6FT 
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2FT 
6FT 
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6FT 
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SFT 
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S F T  
SFT 
7FT 
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7FT 
6FT 
7FT 
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SY10140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
SW144AE 
BH40816AE 
BHOOlOlPE 
BHOO103PE 
BHM)lMPE 
W00104PE 
BHOOlOSPE 
BHM)lOGPE 
BHOOl08PE 
BHM)lWE 
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BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40448AE 
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BH40520AE 
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SS40140AE 
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48295 
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42293 
42493 
43393 
43493 
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43693 
46593 
46593 
46693 
46793 
46893 
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47093 
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42493 
43393 
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43493 
43693 
46593 
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2FT 
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2FT 
4FT 
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4FT 
5FT 
2FT 
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6FT 
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10 FT  
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
SFT 
6FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
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5FT 

16 IN 
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10 Fr 
5FT 
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8 IN 
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BHW106PE 
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BH00109PE 
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BH40427AE 
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BN40440AE 
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BH40322AE 
BH40319AE 
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BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH408WAE 
BH408 1 OAE 
SS40144AE 
BH40816AE 
Wl40427AE 
BH40253AE 
BH40440AE 
W40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH408aZAE 
BH40810AE 
SS40144AE 
BH40816AE 
BH10419AE 
BH40427AE 
BH40253AE 
BH40UOAE 

BH4032UE 
BH10319AE 
BH40520AE 
BH40786AE 
SS4014OAE 
BH40792AE 
BH40788M 
BHU)BOIAE 
-10AE 
9 1 4 4 A E  
-16AE 
sPw8702DH 
BH104_19AE 
BH40427AE 
w 5 3 p E  
BH40440AE 

BH4R322AE 
BH40319AE 
BH4052oAE 
BH40788AE 
SS4014OAE 
BH4079zAE 
BH407wAE 
BHU)BOIAE 
BH40810AE 
SS40144AE 
BH40816AE 
y40419AE 
BH404nM 
BHlta53AE 
ssIM)83AE 
BH40440AE 
8H10448AE 
BH4051W 
BH403PM 
BH40319AE 

BH40786AE 
SS40140AE 
BH40792AE 
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BENZO(k)FLUOAANTHENE 
BENZO(k)FLUORANTHENE 
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BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
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BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZOIC ACID 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYLALCOmX 
BENZYLALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BENZYL ALCOHOL 
BETA BHC 
BETA BHC 
BETA BHC 
BETA BHC 
B E T A W  
BETA BHC 
BETA-BHC 
BETA*% 
B E T A W  
BETA BHC 
BETA-BHC 
BETA-BHC 
BETA 6% 
BETA-BHc 
BETA-BHC 
B E T A W  
BETA-BHC 
ETA-CHL-ORDANE 
BETACHLORDANE 
=A-C%F!?YE 
BETACHLORDANE 

BETACHCORDAN€ 
BETACHLORDANE 
BETACHLOR- 
BETAGHLFAfE  
BETACHLORDANE 
BETACHLORDANE 
BETACHLORDANE 
BETA-CliLED@E 
BETACHLORDANE 
BETACHLORDANE 
BETA-CHLORDANE 
BIS(2-CHLORETHYL)ETHER 
BISpC@OfElHYL)EWER 
B I S ( 2 G H L B R  

BIS(24HLOR€WYL)€WER 
BISpCHL0fElliYL)ETHER 
BIS(2-CHLORETHYL)ETtiER 
BIS(2CHLOREW-R 

BIS(2CHLOFlmM)EMER 
BIS(26mORETHYL)ETHER 
BIS(2CHLORETHYL)ETHER 
BlS(2GHLORETHYL)ETHER 

+BETw-tE 

as(?.aumynmR 

a s p . c H L m n F R  

207 0&9 
207089 
207089 
207089 
207-08 9 
207089 
207-069 
207-089 
207-08 9 
65850 
8585-0 
65850 
65-85-0 
6s-850 
6585-0 
65-850 
M856 
65-850 
65%5-0 
65850 
65-85-0 
65-35-0 
65-85-0 
65.850 
100-51-6 
100-516 
100-51-6 
100-51-6 
100-51-6 
100-51-6 
100-51-6 
100-51s 
100-51-6 
100-51-6 

100-51-6 

31885-7 
319-85-7 
319-85-7 
31885-7 
319-85-7 

319-85-7 
El 9857  
319-857 

-31885-7 
319857 
310857 
3 l - M 7  
31-M7 
31--7 
3t8-857 
5 1e74  2 

1 ~ 5 1 - 6  

loq51-6 

39-857 

39-85-7 

sl$-74 2 
51-03-74 2 
5103 74 2 
Si(P7c2 
5103-74 2 
5103-74 2 
5103-74-2 
5103-74 2 
5103-74-2 
5103 74 2 
5103 74 2 
5103-74 2 
5103 74 2 
5103 74 2 
5103 74 2 
111-44-4 
111-44-4 
111-44-4 
111-44-4 
111-44-4 
111-44-4 
111-444 
111-44-4 
111-44-4 
111-44-4 
111-44-4 
111-44-4 
111-44 4 

660 
760 
790 
740 
770 
790 
660 
750 
810 
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CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 

CHLOROETHANE 
CHLOROETHANE 
CHLOROl3HANE 

CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 

CHLOROETHANE 
CHLOROrmANE 

CHLOROETHANE 
CHLOFIOETMNE 

CHLOROETHANE 
CHLOROETHANE 
CHLORM7MNE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLORO€WANE 

CHLOROETHANE 
CHLORORM” 

CHLOROETHANE 
CHLOROETHANE 
CHL-E 
CHLOROI3HANE 
CHLORO€JWNE 
CHLORONANE 

CHLOROmUNE 

CHLOROETHANE 
CHLOROET”E 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROmUNE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLORONANE 
CHLOROETHANE 
CHCORONANE 
CHLOROETHANE 
CHU)IW)€l”E 
CH-E 
CHLOAOETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOAOmUNE 
CHLORWTIWNE 
CHLOROmUNE 
CHLOROETHANE 

c n L m o m w E  

c t i ~ ~ ~ E  

CnLoROrmANE 

c n L m m E  

cnLOROETHA”,w 

cHLOFWT!.WE 

cnLommn.wE 

CHLoRoE_THAwE 

C H L O R O ” E  

108 90-7 
108 90-7 
108-90 7 
108 90-7 
108-907 
108-907 
108 90-7 
100-90-7 
108 90-7 
1W-907 
109-90-7 
108-90-7 
108-90-7 
108-90-7 
108-907 
108 907 
7500-3 
7500-3 
75003 
75-00-3 
75-00-3 
75-00-3 
75003 
75-00-3 
75-00-3 
75003 
75003 
75003 
75-00-3 
75-003 
75-00-3 
75003 
75-003 
7500-3 
7500-3 
7500-3 
7500-3 
75003 
75003 
75003 
7500-3 
75-00-3 
75003 
7500-3 
75-00-3 
75003 
7500-3 
75-00-3 
7500-3 
7500-3 
7500-3 
7500-3 
7500-3 
75003 

7500-3 

75003 
7540-3 
75-00-3 
7500-3 
7500-3 
75-0&3 
7500-3 
75-00-3 
7500-3 
75-00-3 
75 CQ-3 
75 00 3 
75-00-3 
75-00-3 
7500-3 
7500-3 
75.00-3 
7500-3 
75003 
7500-3 
75-00-3 
75-003 
75003 
7500-3 
7500-3 
75-00-3 

75433 

*??!e 

5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
720 

6 
6 

11 
11 
11 
10 
11 
12 
12 
12 
13 
12 
64 
10 
10 
11 
11 
12 
56 
10 
10 
10 
11 
11 
11 
57 
24 
11 
12 
11 
13 
11 
10 
12 
21 
11 
13 
12 
12 
11 
11 
12 
12 
11 
11 
23 
25 
57 
11 
12 
13 
11 
12 
12 
60 
13 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
I O  
12 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
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V 
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V 
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V 
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0 
4 
0 
4 
0 
4 
0 
5 
0 
4 
2 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 

0 P209189 I F T  SEP19690RW CHLOROETHANE 75-00-3 
P209189 
P209489 
P209489 
P209.589 
p209889 
P210169 
P210189 
P210289 
P21M89 
SPo387 
05093 
05093 
05193 
06393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40863 
40993 
40993 
41 193 
41293 
41 593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 

0: 42593 
- 

42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45693 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
46195 
46195 
48295 
48295 
48295 
48395 
48395 
p2oB989 
-169 

6 F T  
1FT 
5FT 
2FT 
6 F T  
2 FT 
7FT 
2FT 
5 F T  
4FT 
2FT 
6 F T  
I F T  
2 F T  
2 F T  
5FT 
2FT 
2 F T  
2 F T  
6 F T  
2 F T  
5FT 
1FT 
6 F T  
2FT 
2 F T  
2 F T  
5FT 
2 F T  
3 F r  
6FT 
2FT 
5 F T  
2FT 
2FT 
4FT 
1FT 
5FT 
3 F T  
6FT 
2 F T  
6FT 
2 F r  
2 F T  
6FT 
2 F T  
6 F T  
3FT 
1FT 
6 F T  
1FT 
5FT 
1FT 
2 F T  
6 F T  
I F T  
2FT 
6 F T  
1FT 
6 F T  
2 -  
5FT 
1FT 
3 F T  
2 F T  
1FT 
2 F T  
2FT 
3FT 
2 F T  
4FT 
6FT 
2 F T  
4FT 
6FT 
2FT 
5 F T  
7FT 
1FT 
6 F T  
5 F T  
1FT 
2 F T  

SEP1989BR0406 
SEPZ269ER0002 
SEP2289BRo406 
SEP2689BR0002 
SEP2689BR0406 
SEP3089BRoOo2 
SEP3089ER0406 
SEP3189BRMXn 
SEP3169BRO406 
SPO38702DH 
BHMK)62AE 
BH00063AE 
BH00067AE 
BHOOO77AE 
BH40168AE 
BH40169AE 
BH40119AE 
BH40124AE 
BH40151 AE 
BH40159AE 
BH40158AE 
W W 3 2 A E  
EH40031 AE 
BH40203AE 
BH40202AE 
BH40050AE 
BH40197AE 
BH40211AE 
BH40218AE 
BH40244AE 
BH40245AE 
EH40063AE 
BH40064AE 
BI.140*64AE 
BH40036AE 
BH40254AE 
BH402W€ 
BH40284AE 
BH40283AE 
BH40292AE 
BH40143AE 
BH40145AE 
BH40307AE 
BH40325AE 
BH40326AE 
BH40320AE 
BH40321AE 
BH40341AE 
BH40333AE 
8H40334AE 
BH40071 AE 
BH40355AE 
BH403YAE 
EH40349AE 
EH40035AE 
BH40034AE 
BH401QOAE 
BH40376AE 
BH40375AE 
BH40560AE 
BH4037BAE 
BH40379AE 
BH40386AE 
EHa0566AE 
BH40701AE 
EH40716AE 
BH40730AE 
BH40744AE 
BH40756AE 
BH001 01 PE 
BH00102PE 
woo1 03PE 
EtiCOlOWE 
BHOOlospE 
woo106PE 
BH00107PE 
BHOOloBpE 

CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 

CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 

CHL~ROETHANE 

SEP1769ER0406 CHLOROHX(M 
SEP1989BRooo2 CHLOROFORM 
SEP198SBRMO6 CHLOROFORM 
SEP2289BR0406 CHLOROFORM 
SEP2289BRMXn CHLOROFORM 
SEP26896R0002 CHLOROFORM 

75-00-3 
75-00 3 
7500 3 
75 00 3 
75 00 3 
75 00 3 
75-00 3 
7500 3 
75 w3 
7500-3 
67 66-3 
67-66 3 
67663 
67-66-3 
67663 
67663 
67 66 3 
67 66 3 
67653 
67-663 
67 66 3 
67 66-3 
67-66-3 
67663 
67-66 3 
67-66-3 
67663 
67 66-3 
67 66-3 
67-66 3 
67-66 3 
67-663 
67-663 
67-66-3 
67-663 
67663 
67 66-3 
67663 
67-66 3 
6766 3 
67-66-3 
67 86-3 
67-66-3 
67-66-3 
67-66 3 
67-66 3 
67663 
67-66-3 
67-66-3 
67-66-3 
67-66-3 
67-66 3 
67-66-3 
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67-66-3 
67-66-3 
67 66-3 
67-66 3 
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67-66-3 
67-86-3 
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67 66-3 
67 66 3 
67 66 3 
67 66-3 
67-66 3 
67-66-3 
67-66-3 
67-66-3 
67-683 
67-66 3 
67-66-3 
67-683 
67-66-3 
67-66-3 
67 66-3 
67-66-3 
67-66 3 
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1 1  
1 1  
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12 
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12 
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6 
6 
6 
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6 
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5 
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12 
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6 
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6 
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6 
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6 
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1 
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2 
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5 
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6 FT SEP26B9BR0406 CHLOROFORM 67 66 3 
P210189 
P210189 
P210289 
P210289 
sPo387 
05093 
05043 
05193 
05393 
40093 
40093 
40293 
u)393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 

43493 
4x93 
43793 
43793 
-3 
43993 
43993 
44093 
44893 
45693 
46693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48105 
48195 
48295 
48295 
48295 
46395 
48395 
P208989 
Pzo9189 
p209189 
P209489 
p209489 
P209889 
-9 
P210189 
fJ210189 
P210289 
P210289 
sPo387 0 41593 

2FT 
7FT 
2FT 
5FT 
4FT 
2FT 
6FT 
1FT 
2FT 
2FT 
5FT 
2FT 
2FT 
2FT 
6FT 
2FT 
5FT 
1FT 
2FT 
6FT 
2FT 
2FT 
5FT 
2FT 
3FT 
6FT 
2FT 
5FT 
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6FT 
2FT 
2FT 
6FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1-  
1FT 
5FT 
2FT 
2FT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 
3FT 
2FT 
1FT 
2FT 
2FT 
3FT 
2FT 
4FT 
6FT 
2FT 
4FT 
6FT 
2FT 
5FT 
7FT 
1FT 
6FT 
1FT 
S F T  
2FT 
6FT 
2FT 
7FT 
2FT 
5FT 
4FT 
6 F T  

SEP30898RO002 
SEP3089BR0406 
SEP3189BR0002 
SEP3189BR0406 
SP038702DH 
BH00062AE 
BtKYxaAE 
BH00067AE 
BHooo77AE 
BH40168AE 
BH40169AE 
EM01 l9AE 
W40124AE 
BH40151AE 
BH40159AE 
BH40158AE 
BH4003UE 
8H40031AE 
BH402WAE 
BH40203AE 
BH40050AE 
BH40197AE 
BH4021 IAE 
BH40218AE 
W40244AE 
BH40245AE 
EH40063AE 
BH40064AE 
BH40484AE 
BH40436AE 
M4W54AE 
BkW262AE 
BHIOU)4AE 
W m A E  
BH40292AE 
BH40143AE 
BH40145AE 
W0307AE 
BH40325AE 
BH40328AE 
BH40320AE 
BH40321AE 
BH40341AE 
BH40333AE 
BH40334AE 
8H40071M 
BH40354AE 
BWO355AE 
BH40349AE 
BH4019OAE 
BH40376AE 
BH40375AE 
BH4WAE 
B)U0378AE 
BH40379AE 
BH40388AE 
EwOtWAE 
BH40701AE 
BH40716AE 
BH4073OAE 
BH40744AE 
BH40758AE 
BHool 01 PE 
r n l 0 2 P E  
BHo0103PE 
BH00104PE 
BHOOlospE 
BHool06PE 
BHW107PE 
BH00109PE 
SEP1789BR0406 

SEP308BBR0406 
SEP31BBBRMX)2 
SEP3189BR0406 
sPo38702DH 

CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROFORM 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 

CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLORdMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLORO(?IETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOAOMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMETHANE 
CHLOROMEWANE 

cnLmmFrnANE 

67 66 3 
67663 
67663 
67 66-3 
67 66 3 
74 a7 3 
74 87 3 
74 a7 3 
74 87 3 

74 87 3 
74 a7 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
14 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 a7 3 
74 87 3 
74 87 3 
74-87 3 
74-87 3 
74 87 3 
74 873 
74 87 3 
74 87 3 
74 87 3 

74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 a7 3 
74 87 3 
74 87 3 
74-87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 a7 3 
74 a7 3 

74 a7 3 
74 a7 3 
74 87 3 
74 87 3 
74-87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74 87 3 
74-87 3 
74 87 3 
74 87 3 

74 a7 3 

74 a7 3 

74 a7 3 

~~ 
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6 
6 

11 
11 
11 
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12 
12 
13 
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10 
11 
11 
12 
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10 
10 
10 
11 
11 
11 
57 
24 
11 
12 
11 
13 
11 
10 
12 
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11 
13 
12 
12 
11 
11 
12 
12 
11 
11 
23 
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12 
13 
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12 
12 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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10 
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12 
12 
12 
11 
11 
12 
12 
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42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 

41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45693 
45893 
46193 
46293 

0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
0 
4 
2 
0 
2 
4 
2 
4 
0 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 

5FT BH40427AE 
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
2FT 
6FT 
4FT  
2FT 
4FT 
6 -  
4FT 
5 F T  
2FT 
2FT 
6FT 
1FT 
2FT 
2FT 
5FT 
2 F r  
2FT 
2FT 
6FT 
2-  
SFT 
1FT 
6FT 
2FT 
2Fr  
2 F r  
S F T  
2 F r  
3-  
6FT 
2FT 
SFT 
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6 F T  
2FT 
2FT 
6FT 
2FT 
6FT 
3 F l  
1FT 
6FT 
1FT 
5 F T  
1FT 
2FT 
6FT 
1FT 
2FT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 
3FT 
2FT 
1FT 
2FT 
2Fr 

BH40253AE 
SSoCQ83AE 
EH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
EH40319AE 
BH40520AE 
EH40786AE 
SS40140AE 
EH40792AE 
BH40798AE 
EH408WAE 
BH4oB 1 OAE 
SS40144AE 
-1 6AE 
WOOlOlPE 
BH00103PE 
BH00102PE 
BHM)l04PE 
WOO105PE 
m l o 6 P E  
EHW108PE 
EHW109PE 
EHWl07PE 
BH00062AE 
BHMX)63AE 
Bm)o67AE 
BHOOOnAE 
BH40168AE 
W 1 6 9 A E  
W l l 9 A E  
W 1 2 4 A E  
W 1 5 1 A E  
W 1 5 9 A E  
BH40158AE 
BH10032AE 
EtUW31AE 
BH40203AE 
BH40202AE 
BH40050AE 
BH40197AE 
BH40211AE 
W 1 8 A E  
BH40244AE 
BW0245AE 
EwoomAE 
Bwoo64AE 
BHOWWAE 
W 3 6 A E  

BMoz6zAE 
BH(o2&(M 
EWO263AE 
BHu)292AE 
BH40143AE 
BH40145Ag 
BH40301AE 

BH40254AE 

=E 
BH10320AE 
8H40321AE 
BH40341AE 
fNMQ33AE 
BH40331AE 
BH10071 AE 
BH40355AE 
EH40354AE 
EH40349AE 
EH40035AE 
BH40034AE 
BH40190AE 
BH10376AE 
BH40375AE 
BH40580M 
W 7 8 A E  
BHl(n79M 
WW386AE 
BH10566AE 
W 7 0 1  AE 
BH40716AE 
W 7 3 0 A E  
BH40744AE 

CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CHRYSENE 
CIS1 3 MCHLOROPROPENE 
CISl MCHLOROPROPENE 
CIS 130ICHL@OPROPENE 
CIS1 3-DCHLOROPAOPENE 
CK$-l3-DEHLOROPROPENE 
CIS1 S D I C H L Y W E N E  
CISl  3-D&HLOROPROPENE 

CIS1 SDCHLOROPROPENE 
CIS1 MICHLOROPROPENE 
CIS1 3-DICHLOROPROPENE 
CIS1 3-DICHL-OROPRO_qENE 
CIS 1WCHLOROPROPENE 
C lS l  SDFJLYOPROPENE 
C lS l  S D K + ~ - O F " E  
CIS1 3-DIC*.OROWIOPENE 
CIS1 SDICHLOROPROPWE 
CIS 13-DIC-U-OR~OPENE 
CISl  3-DCHLOROPROPENE 
US1 SD!C+POPROPENE 
CIS1 3DICHLOROPROPENE 
U S 1  SWHI=-OPENE 
CIS1 3-DICHLOROPROPENE 
US1 3-%-tLOFiOF+KWNE 
CISl  3-DICHLOROPROPENE 
CISl 3DK;HLiLOPROPENE 
CIS1 m C m O P € N E  

CIS1 M I C H L W N E  

C lS l  3-MCHLOROJ'ROPPIE 

CIS1 3-olcHLylOPROPENE 

CIS1 39?!?!E!~EN_E 

C % - 1 ~ ? E E  

CIS1 ?F-!!!! 
CISlW-€ 

u s 1  3 D Q I C H L ~ E  
US-1 3-$C&mNE 

U S 1  3-DC&ORWRRtPENE 
CISl 3-D-DICHLOROPROPENE 
ClSl. 3-D-C&OR-E 
CIS 13-MCIUOROPROPENE 

CIS1,3-MCIQOROPROPME 
CIS1 3-DC+L-OROPROPENE 
CIS 1 3 DlCHLOROPROPENE 
CIS 1 3-DICHLOROPROPENE 
CIS 13-DICHLOROPROPENE 
CIS1 SDICHLOROPROPENE 
CIS1 3-DCHCOROPROPENE 
CIS1 3-DICHLOR-E 
CIS1 SDKXLOROPROPENE 
CIS1 3-DCHLOROPROPENE 
C lS l  3-DCMOROPROPENE 
CISl  3MCHU)ROPROPENE 
CISl 3-MCHLOROPROPENE 
CIS1 SDICHU)C(OPROPENE 
Cis1 SDICfll.OROPROP€NE 
CISl SDCHLOROPROPENE 
CIS1 3-DICHLOROPROPENE 
CIS1 IOICHLOROPROPENE 

218-01 9 
218-019 
218-019 
218 01 9 
21a01 9 
21a01 9 
218 01 9 
218-01 9 
ziaoi 9 
218-01 9 
218-01 9 
218-01 9 
218-01 9 

218-01 9 

21801 9 
218-01 9 
218 01 9 
218-01 9 
218-019 
218-01 9 
218-01 9 
218-01 9 
218-01 9 

10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
1006141 5 
10061-01 5 
1006141 5 
10061-01 5 
10061-015 
10061-015 
10061-01 5 
10061-015 
10061-01 5 
10061-01 5 
10061-015 
1008141 5 
l E 1 - 0 1 5  
lq61-015 
10081-01-5 
10061-01 5 
10061-01 5 
1006141 5 
10061-01 5 
10061-015 
1006141 5 
10061.01 5 
1006141 5 
10061-015 
10061-01 5 
10061415 
1006141 5 
1006101 5 
1008141 5 

1006141 5 
10061-015 
1006141 5 
1008141 5 
10061-01 5 
10061-015 
10061415 
10061-015 
10061-01 5 
1 ~ 1 - 0 1 5  
1006141 5 
10061-01 5 
10067.01 5 
10061-01 5 
10061015 
10061-015 
10061-01 5 
10061-015 
10061-01 5 
10061-01 5 
10061-01-5 
10061-01 5 
1006141 5 
10061-01 5 

21a01 9 

21a01 9 

218-01 9 

1 ~ 1 - 0 1 5  

360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
760 

790 
740 
770 
790 

750 
810 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
e 

28 
5 
5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
8 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 

V 
J 
V 
V 
V 
V 
Z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
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3FT BH40758AE CIS 1 3DICHLOROPROPENE 
48195 
48195 
48195 
40295 
48295 
48295 
48395 
48395 
p”)989 
P209189 
P209189 
P209489 
P209489 
P209869 
p209889 
P210189 
P210189 
P210289 
P210289 
sw387 
48295 
48195 
48195 
48295 
48295 
48395 
48395 
48295 
48395 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 

46893 
46993 
46993 
47093 
s a 8 7  
41593 
42193 
42293 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
4 1593 
42193 
42293 
42493 
42493 
42593 
a3393 .z: 46593 

3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
0 
4 
0 
2 
4 
2 
0 
0 
4 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
5 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 

2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 

2FT 
4FT 
6 F T  
2FT 
4FT 
6 F T  
2FT 
SFT 
7FT 
1FT 
6FT 
5FT 
1FT 
2FT 
6FT 
2FT 
7FT 
2FT 
5FT 
4FT 
2FT 
6FT 
2FT 
4FT 
6FT 
4FT 
2FT 
2FT 
5FT 
6FT 
5FT 
6FT 
5FT 
SFT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6 F T  
5FT 
6FT 
7 IN 
5FT 
5FT 

10 FT 
5FT 
5FT 
7Ff  
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4 F T  
5 F T  
2FT 
6FT 
5FT 
6 F T  
7 IN 
SFT 
SFT 
5FT 

10 Fr 
5 F T  
5 F r  
7FT 

BHOOlOlPE 
BH00102PE 
BHool03PE 
BHo0104PE 
Wool OSPE 
BH00106PE 
BH00107F’E 
8H00109PE 
SEP1789BRW06 
SEP1989BR0002 
SEP1989BR0406 
SEP2289BR0406 
SEP2289BR0002 
SEP2689BRWO2 
SEP2689BR0406 
SEP3089BR0002 
SEP3089BRW 
SEP3189BR0002 
SEP3189BR0406 
SW38702DH 
BHOOl04PE 
BHMll03PE 
BHOOlOlPE 
BH001 OSPE 
BH00106PE 
BH00108PE 
BHo0107PE 
BH00104PE 
BH00109PE 
B W 1 9 A E  
BH40427AE 
BH40253AE 
BH4C440AE 
BH40512AE 
BH403PAE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
W 7 9 2 A E  
BH40798AE 
EH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
sw38702DH 
BH40419AE 
BH40427AE 
W 5 3 A E  
SS40083AE 
BH40(48AE 
BH40512AE 
BH4(x722AE 
BH40319AE 
BH40520AE 
W4078ME 
SS4014OAE 
W407S?AE 
W 1 9 8 A E  
EH40804AE 
BH4081OAE 
SS40144AE 
BH40816AE 
BH0103PE 
Wool 01 PE 
BHOO102PE 
BH00104PE 
BHo0105PE 
BH00106PE 
BHo0108PE 
BH00109PE 
BHOO107PE 
BH40419AE 
BH40427AE 
B w x S A E  
SS40083AE 
BH40440AE 
BH40418AE 
BH40512AE 
BH40322AE 
W 1 9 A E  
eH4a520AE 
BH40786AE 

. _  
as 1 3 DICHLOROPAOPENE 
cis 1 3 DICHLOROPROPENE 
cis 1 3 DICHLOROPROPENE 
as 1 3DICHLOROPROPENE 
as 1 3DICHLOROPROPENE 
CIS 1 3DlCHLOROPROPENE 
as 1 3DICHLOROPROPENE 
as 1 3-DICHLOROPROPENE 
CIS1 3-DICHLOROPROPENE 
ClSl  SDICHLOROPROPENE 
CIS 1 ODCHLOROPROPENE 
C lS l  3DICHLOROPROPENE 
ClSl 3 DICHLOROPROPENE 
CIS 13-DCHLOROPROPENE 
ClSl  3 DICHLOROPROPENE 
CIS 1 SDICHLOROPROPENE 
ClSl3-DICHLOROPROPENE 
CIS 1 3 DICHLOROPROPENE 
CIS 1 BDICHLOROPROPENE 
CIS 1 301CHLOROPROPENE 
CYCLOHEXANE OClYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTETRASILOXANE OCTAMETHYL 
CYCLOTRISILOXANE HEXAMETHYL 
DECANE BBDIMETHYL (TIC) 
MLTA BHC 
DELTA BHC 
DELTA BHC 
MLTA BHC 
DELTA BHC 
DELTA BHC 
DELTA-BHC 
DELTA BHC 
MLTA BHC 
DELTA BHC 
DELTA BHC 
DELTABHC 
DELTA BHC 
DELTA BHC 
DELTA BHC 

DELTA-BHC 
DIBENZ(AH)ANTHRACENE 
WBENZ(AH)AMmUCENE 
DIBENZ(AH)ANTMUCENE 
MBENZ(AH)A”RACENE 
DIBENZ(AJ-I)A”RACENE 
MBENZ(AH)ANTHRACENE 
MBENZ[AH)WmUCENE 
O l B E N Z ( A H ) ~ C E N E  
MBEMAH)@”XNE 
M@€NZ(AH)AMHRACENE 
W B E w A ” R A C E N E  
MBENZ~H)ANTURACENE 
rnBEW(4 NE 

MBENZ(A.H)A”RACME 
DIBENZ(AH)AMHRACENE 
MB€NZ(AH)“MCENE 
DIBENZO(a.h)A”RACENE 
DIBENZO(0 h)A”RACENE 
DI6ENZqah)WWRACENE 
OIBENZO(ah)ANTHRACENE 
DIBENZO(a h)ANTHRACENE 
OlBEhZO(a h)ANTHRACENE 
MBENZO(a h)ANTHRACENE 
DIBENZO(a h)ANTHRACENE 
MBENZO(ah)AMHRACENE 
OleENZONRAN 
MBENMFURAN 
DIBENZONRAN 
DIBENZOFURAN 
DIBENZONRAN 
DIBENZONRAN 
DIBENZONRAN 
DIBENZONRAN 
DIBENZONRAN 
DIBENZONRAN 
DlBENZONRAN 

DELTA aw 

D 1 B E N Z ( A S E E  

10061-01 5 
10061-01 5 
10061-015 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10061-015 
10061-015 
10061-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
10081-01 5 
10061-01 5 
10061-01 5 
10061-01 5 
1795 15 9 
556 67 2 
556-67 2 
556-67 2 
556-67 2 
556-67 2 
558-67 2 
541-059 
17312 53-7 
319-86-8 
319-86-8 
319-86 8 
319-86-8 
319-86-8 
319-86-8 
319-86-8 
31986-8 
319-868 
319-86 B 
31486-8 
31986-8 
319-86-8 
31486-8 
31886-8 
319-86 8 
319-868 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-703 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53.70-3 
53-70-3 
53-70-3 
53-70-3 
53-70-3 
53 70-3 
53-70-3 
53 70-3 
53-70-3 
5370-3 
132-64 9 
132-64-9 
132-64 9 
13264-9 
13264 9 
132-64 9 
132-64 9 
132-64 9 
132-64 9 
132649 
132649 

5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
720 

6 
6 

11 
8 7  
9 3  
8 6  
8 6  
8 9  
9 2  
8 6  

8 
8 
8 
8 
8 
8 
8 
8 
2 

440 

350 
360 
360 
370 

330 
330 
330 
330 
330 
330 
330 

760 
790 
740 
770 
790 
660 
750 
810 
440 

350 
360 
360 
360 
370 

360 
330 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
J 
V 
V 
V 
z 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
JNJ 
JNJ 
JNJ 
YUI 
JIW 
v 
v 
V 
V 
V 
V 
J 
V 
V 
V 
V 
Z 
Z 
V 
V 



132649 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
-3 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41 593 
41693 
41793 
41793 
41993 
41993 0 Z 3  
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43093 
43993 
43993 
44093 
44393 
44393 
44693 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48195 
48195 
48295 
48295 

7 
0 
0 
0 
1 

IO  
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
I 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 

SIN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT  
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
2FT 
6FT 
1FT 
2FT 
2FT 
5FT 
2FT 
2FT 
2 F T  
6FT 
2FT 
5FT 
1FT 
6FT 
2FT 
2FT 
2FT 
SFT 
2FT 
3FT 
6FT 
2FT 
5FT 
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6FT 
2FT 
2FT 
6FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1FT 
5FT 
1FT 
2Fr 
6FT 
1FT 
2FT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 
3FT 
2FT 
1FT 
2FT 
2FT 
3FT 
2 F T  
4FT 
6FT 
2FT 
4FT 
6FT 
2FT 
5FT 
7 F r  

SS40140AE 
BH40792AE 
BH40798AE 
W 0 4 A E  
BH40810AE 
SS40144AE 
BH40816AE 
BHW103PE 
BHWlOlPE 
BHW102PE 
BHW104PE 
BHM)lOSPE 
BH00106PE 
BHWlOBPE 
BH00109PE 
BH00107PE 
BH00062AE 
BHWO63AE 
BHWO67AE 
BH00077AE 
BH40168AE 
BH40169AE 
BH40119AE 
BH40124AE 
BH40151AE 
BH40159AE 
BH40158AE 
BH40032AE 
BH40031AE 
BH40203AE 
BH40202AE 
BH40050AE 
BH40197AE 
BH4021lAE 

BH40244AE 
BH40245AE 
BH4C063AE 
BH40064AE 
BH40484AE 
BH40436AE 
BH40254AE 
BH40262AE 
BH40284AE 
BH40283AE 
6H40292AE 
BH40143AE 
BH40145AE 
BH40307AE 
BH40325AE 
BH40326AE 
BH40320AE 
BH40321AE 
BH40341AE 
BH40333AE 
BH40334AE 
BH4M)71 AE 
EMO355AE 
BH403YIAE 
BH*o349AE 
WW35AE 
eH40034AE 
BWO19OAE 
BH40376AE 
eH40375AE 
BH40560AE 
BH40378AE 
BH10379AE 
BH40386AE 
BH40566AE 

BH40716AE 
W 7 3 0 A E  
BH40744AE 
W758AE 
BHoolOlPE 
BHoo102PE 
BHoo103PE 
en001 04PE 
@MOlWE 
BHool06PE 
BH00107PE 
WOO1 WPE 
SEP1789BR0406 

eH4o2iaM 

~ ~ 4 0 7 0 1  AE 

-DIBENZOFURAN 
DIBENZOFURAN 
DIBENZOFURAN 
DI BENZOFURAN 
DIBENZOFURAN 
DI BENZOFURAN 
MBENZOFURAN 
MBENZOFURAN 
DIBENZOFURAN 
MBENZOFURAN 
DIBENZOFURAN 
MBENZOFURAN 
DIBENZOFURAN 
DIBENZOFURAN 
DIBENZOFURAN 
DIBENZOFURAN 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOAOMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOPOMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHCOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHCOAOMETHANE 
DIBROMOCHLOROMETHANE 
DI BROMOCHLIXOMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOAOMETHANE 
DlBROMOCmOAOMETHANE 
DleRWOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMEMANE 
MBROMOCHLOROMEMANE 
MBROhlOCHL-ETHANE 
MBROMOCHL0FiOME"E 
MBROMOCHLOROW3HANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMEMANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOAOMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 

132.64-9 
132 64 9 
132649 
132649 
132649 
132649 
13244 9 
132 64 9 
132649 
132.64 9 
132 64 9 
132649 
132 64 9 
13244 9 
132.64 9 
124-08 1 
124 48-1 
124-48 1 
124-48-1 
124 481 
12448 1 
124 48 1 
124-48 1 
124 48 1 
124 48-1 
124 48 1 
124 48-1 
124-48-1 
124 48 1 
124-48 1 
124-08 1 
12448 1 
124-481 
124-48 1 
124 48 1 
124 40-1 
124-48 1 
124-48 1 
124 48-1 
124-48-1 
124-48 1 
124 48-1 
124-48 1 
124 48 1 
124-48 1 

124 48-1 
124-48-1 
124-48 1 
124 48-1 
124-48 1 
124 48 1 
124 48-1 
124-48-1 
1244&1 
124-48 1 
124-48-1 
124-48 1 
12448-1 
124 48-1 
124-48 1 
124-48 1 
124-48-1 
124-48 1 
124-48- 1 
124-48 1 
124-48-1 
124 40-1 
124 48 1 
12448 1 
124 48 1 
124-48-1 
124-48-1 
12448-1 
124-48-1 
12148 1 
124-48-1 
124 48-1 
124-48-1 
124-48 1 
124-48 1 
124-48 1 
124-48 1 

124-48 1 

330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
20 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 

J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

39 

385 



12448 1 6 6 w g ' u  V 
P209189 
P209489 
p209489 
P209889 
P2-9 
P210189 
P210189 
P210289 
P210289 
sw387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46093 
46993 
46993 
47093 
s m 7  
41593 
42193 
42293 
42493 
42593 
43393 
43493 
43493 
43693 
46593 

46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
48593 
46593 
46693 
46793 
46093 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 

42293 

0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
4 
0 
1 
0 
0 
0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
5 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 

6FT 
5- 
1FT 
2FT 
BFT 
2FT 
7 F T  
P F T  
5FT 
4 FT 
(1 FT 
'I FT 
I 1  FT 
5 FT 
5 FT 
*t FT 

l t l  FT 
5 F T  
7FT 
8 IN 
7FT 
6FT 
7 F T  
5 F T  

16 IN 
7FT 
4FT 
6FT 
5 F T  
6FT 
7 IN 
5 F T  
S F T  

10 FT 
SFT 
5FT 
7FT 
8 IN 
7 F r  
6 IFT 
7 ICT 
5 1-7 

16 IN 
7 IT 
6 1 7  
2 IT 
4 IT 
2 17 
4 FT 
6 FT 
4 FT 
5fT 
2 FT 
6 FT 
5 FT 
6 FT 
7 Ht 
5 FT 
5 FT 
5 F T  

10 FT 
5 FT 
5 Fr 
7 Fr 
8 Ihl 
7 Fr 
6 Fr 
7 Fr 
5 F  

16 IN 
7 F l  
8F l  
2 F l  
4 F l  
2 R  
4 n  
6 F l  
4F f  
5 F l  
2FT 
6FT 
5FT 
6FT 

MBROMOCHLOROMETHANE 
DIBROWCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
MBROMOCHLOROMETHANE 
DIELDRIN 
DIELDRtN 
DIELDRIN 
DIELDRIN 
MELDMN 
DIELDRIN 
DIELDRIN 
DIELDRIN 
DIELDRIN 
DlEUXIlN 
DIELDRIN 
DIELDRIN 
DIELDRIN 
DIELDRIN 
MELDRIN 
MEIDRIN 
DIELDRIN 
DIETHYL PHTHALATE 
DIETHYL PHTHALATE 
DIETHYL PHTHALATE 
DIETHYL PHTHALATE 
MNYLPHTHALATE 
METHnPHTHALATE 
METHYL PHTHALATE 
METHYL PHTHALATE 

MNYLPHTHALATE 

DIETHYL PHTHALATE 
METHYL PHTHALATE 
DlRHYL PHTHALATE 
DIETHYL PHTHALATE 
DlETHYLPHTHALATE 
DIETHYL PHTHALATE 
DIETHYL PHTHALATE 
DIETHYL PHTHALATE 

DIETHYLPHTHALATE 
DIETHYL PHTHALATE 
DIETHYLPHTHALATE 
METHYLP"AJATE 
DlrmYL PHrHAIATE 
MMETmY PHTHALATE 
@METHLY PHTHALATE 
DII&TtiLY PHTHALATE 
MMETmYpHlMurr 
DIMETHLY PHTHALATE 
D I M N L Y  F " A T E  
DlMETHLY PHTHALATE 
MMETHLY PHTHALATE 
MMETHLY PMHALATE 
DIMETHLY PHTHALATE 
D l M N L Y  PHTHALATE 
DIMETHLY PHlwILATE 
DIMETHLY PHTHALATE 
MMETHLY PHTHALATE 
MMETHLY PHTHALATE 
DIMETHLY PHTHALATE 
DIMETHLY PHTHALATE 
DIMETHLY PHTHALATE 
DIMETHYL PHTHALATE 

MMEWYLPHTHALATE 
DIMETHYL PHTHALATE 

MMETnnPHTHALATE 

DIMEMYLPHTHALATE 

DI KBUM PHTHALATE 
M N BUNLPHTHALATE 
DI N BUM PHTHALATE 

w m n  PHTHALATE 

m m n m w ~ ~  

m m - "  PHTHALATE 

aMrmnmmwm 

m M r m n w w ~ ~  

m M m n  PHTHALATE 

12448 1 
124 48 1 
124 48 1 
124 48 1 
124 48 1 
124 48 1 
124 48 1 
124 48 1 
124-48 1 
12448 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60 57 1 
60-57 1 
60 57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60-57 1 
60 57 1 
84-66 2 
84-66-2 
84-66-2 
84 66.2 
84662 
84 66-2 
84 66-2 
84662 
84 66-2 
84-66-2 
84-66 2 
84-66 2 
84-66-2 
84662 
84 66-2 
84-66-2 
84 66-2 
84-66-2 
84662 
84-66 2 
84 66-2 
84-66 2 
84-662 
84-66-2 
84 66-2 
84-66 2 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
131 11 3 
84 74 2 
84742 
84 74 2 

6 
5 
6 
6 
6 

650 
720 

6 
6 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
16 
16 
16 
16 
4 

440 
360 
390 
350 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 

V 
V 
V 
V 
V 
A 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
J 
J 
V 
V 
J 
2 
z 
J 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
J 

40 



0 
5 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
0 
2 
4 
2 
4 
0 
4 
0 
2 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
0 
5 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
0 
4 
2 
4 
2 
0 
4 
0 
4 
0 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 

0 42493 M N BUTYL PHTHALATE 84 74 2 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
421 93 
42293 
42493 
42493 
42593 

46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
46195 
48295 
48295 
46395 
4635 
48395 
48295 
48395 
48295 
41593 
421 93 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
sPo387 
41593 
42193 

43393 

5!=T 
7 IN 
5FT 
5FT 

I O  FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5 F T  

16 IN 
7FT 
2FT 
4FT 
6FT 
4FT 
6FT 
2 -  
5 F T  
2FT 
4FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
5FT 
6FT 
5FT 
7 IN 
5FT 
5FT 

10 FT 
5 F T  
5FT 
7FT 
8 IN 
7FT 
6FT 
7-  
5FT 

16 IN 
7 F r  
4FT 
2FT 
6FT 
4FT 
6FT 
4FT 
2FT 
5FT 
2FT 
5FT 
2FT 
6FT 
5 F r  
6FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7 F r  
B F T  
7FT 
5Fr 

16 IN 
7FT 
4FT 
6FT 
5FT 
6 -  
5FT 
5FT 

BH40440AE 
SS40083AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
W 7 9 2 A E  
BH40798AE 
BH40804AE 
BH408lOAE 
SS40144AE 
BH40816AE 
BHWlOlPE 
BHWlMPE 
BHW103PE 
BH00105PE 
BHW106PE 
BHW104PE 
BH00109PE 
BH00107PE 
Bmx)loBPE 
BH00103PE 
BH00101PE 
W001MPE 
Blt00104PE 
BH00105PE 
BHM)IGePE 
BH001 OBPE 
BH00109PE 
BH00107PE 
BH40419AE 
BH40427AE 
BH40253AE 
BH4M4OAE 
SS40083AE 
eH40448AE 
BH40512AE 
BH403PAE 
BH40319AE 
Bn40520AE 
BH40786AE 
SS4014OAE 
Bt1(0792AE 
W407SBAE 
-A€ 
BWOBlOAE 
SS40144AE 
BH40816AE 
BHOOlo2pE 
BmX)lOlPE 

BHOOlWE 
BHOO106PE 

BHoo107PE 
BHoologpE 
BHOOlMPE 
BHOOlogpE 
BHOO(04PE 
BH40419AE 
BK(0427AE 
BH(0253AE 
BH40UOAE 
BH40512AE 
W32w 
BH40319AE 
BH40520AE 
BH40786AE 
SS4014OAE 
BH40792AE 
W798AE 
BH40804AE 
BH40810AE 
ss40144AE 
BH40816AE 
sp038702DH 
W40419AE 
BH40427AE 
BH40253AE 
BH40440AE 
BH40512AE 

w 1 0 3 p E  

m m p E  

DI N BUTYL PHTHALATE 

DI N B U M  PHTHALATE 
DI N B U M  PHTHALATE 
DI N BUM PHTHALATE 
DI N BUM PHTHALATE 
DI N BUTYL PHTHALATE 
DI N BUTYL PHTHALATE 
M N BUM PHTHALATE 
M N BUTYL PHTHALATE 
MNBUMPHTHALATE 

DI N Buplt PHTHALATE 
DI-n BUTYL PHlHAIATE 
M-n Burn PHTHALATE 
M-n-BUM P " A T E  
DI-n BUTYL PhTHALATE 
DI n BUM PHTHALATE 
Dl *BUTYL PHTHALATE 
DI-n-BUPR PHTHALATE 
D h B U M L  PHTHALATE 
DI IFBUM P " A I A T E  
Dln-OCMPHlHAIATE 
M-n-OCTYLPHTHAlATE 
DI-n-OCTYL PHTWTE 
M-n-OCMPKrHALATE 
DI-n OCryL PMHALATE 
DIil-OCTYL pHTHALATE 
M - n - o c T Y L m l E  
DI-ROCNCPHTHAUTE 
M - n S C T Y L p " A l A l E  
DI N-OCMLPhTHALATE 
Dl N-OCTYLPHTHAIATE 
DI N OCNLPHTHAUTE 
DI N-TE 

DI N-OCTYLPHTHALATE 
01 N OCrYLWHALATE 
DI KOCMLPMnALATE 
M N-TE 
M N-OCTYWHTIWATE 

DI N-TE 

M N B u m  PHTHALATE 

DI N e m  PHTHALATE 

01 KOCTYCW_HAU;TE 

DI -TE 

M N-mLf+EE4E 
m N-TE 
M-N OCTYLPKrHMATE 

84742 
84 74 2 
84 74 2 
84 74 2 
84 74 2 
84742 
84 74 2 
84 74 2 
84 74 2 
84-74 2 
84-74 2 
84 74 2 
84-74 2 
84 74 2 
84 74 2 
84742 
84-74 2 
84-74 2 
e4 74 2 
84-74-2 
84742 
84 74 2 
84 74-2 
117 81-0 
117 84 0 
117 84-0 
117 84 0 
117840 
117 84-0 
117 84-0 
117 84-0 
117 860 
117 84-0 
117 84-0 
117 84-0 
117-84-0 
117 84-0 
117840 
117 84-0 
117 84-0 
117-84 0 
117 84-0 
11781-0 
117-84 0 
117-84-0 
117 84-0 
117840 
1 17-84-0 
117-84-0 
117 84-0 

DOCk&AM6€, NNglSi2 HYDAOXYETHYL) 120-40-1 
00tYtY-U N N-+S(2 HYDAOXYETHYL) 120401 
ooMCAN+lD€ N NB(S(24iYMOXYETHYL) 120401 

CODEEW~~D€, N NglS(2-mXYEMYL)  120401 

DODECANMIIDE N N-BIS(? mDRoXYETHy4 1-1 

) 120401 

e G e ! ! ! - N  N_w? H?Y!?- 1-1 

o ? E e w ! F . N t % 2 m - m  12040' 

w%w%. 27,!kV!!fW (W 7464590.0 
DODECANE, 2 7  1O-TRIMETHYL (tic) 74645984 
OODECANE 4 6-MMmM 
ENDOSWAN I gs9go-s 
E N F S W A N  I 959-9-3-8 
ENDOSULFAN I 950-go-s 
ENDOSULFAN I -98-8 
ENDOSULFAN I 959-Ss-8 
ENDOSWAN I 959-98 8 
ENDOSULFAN I 95498 8 
ENDOSULFAN I 959-98 8 
ENDOSULFAN I 95898 8 
ENDOSWAN I 959-98-8 
ENDOWAN I 959-968 
ENDOSWAN I 95Q-W-8 
ENDOSWAN I 958w-8 
ENDOSWAN I 958968 
ENOOSWAN I 959.968 
ENDOSWAN I 95s98-8 
ENDOSWAN I 954968 
ENDOSULFAN II 33213-55-9 
ENDOSULFAN II 33213-559 
ENDOSULFAN II 33213-65-9 
ENWSULF AN II 3321-9 
ENDOSULFAN I1 33213-5659 

61141 72 8 

350 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
760 
790 

770 
790 
740 
750 
810 

660 
760 
790 
740 
770 
790 

750 
810 
440 

390 
360 
350 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 

11 
8 7  
9 3  
8 6  
8 6  
8 9  
9 2  
8 6  

8 
8 
8 
8 
8 
8 
8 
8 
2 

21 
17 
19 
17 
17 

A 
V 
V 
V 
z 
2 
A 
V 
J 
V 
V 
V 
V 
V 
V 
WJB 
WJB 
WJB 
UNB 
V 
WJB 
WJB 
WJB 
V 
V 
V 
V 
V 
V 
V 
V 
V 
ww 
V 
V 
J 
A 
V 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 

41 



5 F T  EH40319AE ENDOSULFAN I1 33213-659 18 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
Sw387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
SP0387 
4 1593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 

0s: 46893 
46993 
46993 
47093 
sw387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46898 
46993 
46993 
47093 
SW387 
48295 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 

41593 
4 1693 
41793 

0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 

10 FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
SFT 

16 IN 
7FT 
4FT 
6FT 
SFT 
6FT 
5FT 
SFT 
5FT 

10 FT 
5 F T  
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
5 F T  
6FT 
5FT 
5 F T  
SFT 

10 FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
5 F T  
6FT 
5 F T  
5FT  
5 F T  

10 FT 
5FT 
7FT 
8 IN 
7 F r  
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
6FT 
2FT 
6FT 
1FT 
2 F T  
2FT 
5FT 
2FT 
2FT 
2Fl  
6FT 
2FT 
5 F T  
1FT 
6FT 
2FT 
2 F r  
2FT 
5FT 
2FT 
3FT 

~ ~ 4 0 3 2 2 ~ ~  
EH405X)AE 
BH40786AE 
SS40140AE 
BH40792AE 
EH40798AE 
EH40804AE 
BH40810AE 
SS40144AE 
EH40816AE 
SP038702DH 
EH40419AE 
EH40427AE 
EH40253AE 
EH40440AE 
Bn40512AE 
EH40319AE 
BH40322AE 
EH40520AE 
M0786AE 
SS40140AE 
EH40792AE 
BH40798AE 
EH40804AE 
EH40810AE 
SS40144AE 
EH40816AE 
SP038702DH 
EH40419AE 
EH40427AE 
EH40253AE 
EH40440AE 
wo512AE 
EH40319AE 
W40322AE 
BH40520AE 
EH40786AE 
SS40140AE 
EH40792AE 
EH40798AE 
EH40804AE 
BH4081OAE 
SS40144AE 
EH40816AE 
SP038M2DH 
E W 1 9 A E  
BH40427AE 
BH40253AE 
BH40440AE 
BH40512AE 
Bt140319AE 
EH40322AE 
EH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
Bti40798AE 
EH40804AE 
M l O A E  
ss40144AE 
BH40816AE 
SPU38702OH 
EHOO106PE 
EH00062AE 
Bm)o63AE 
E M 7 A E  
EW3077AE 
EH40168AE 
BH40169AE 
EM01 19AE 
EH40124AE 
BH40151AE 
W0159AE 
Bti40158AE 
BH4003UE 
BHUW)31AE 
BH40M3AE 
WM0202AE 
BH40050AE 
W0197AE 
BH40211AE 
EH40218AE 
EH40244AE 

ENDOSULFAN II 
ENDOSULFAN I1 
ENDOSULFAN I1 
ENDOSULFAN I1 
ENDOSULFAN I1 
ENDOSULFAN II 
ENDOSWAN I1 
ENDOSULFAN II 
ENDOSULFAN I1 
ENDOSULFAN II 
ENDOSULFAN I1 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN 
ENDRIN KETONE 
ENDRIN KElONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN -E 
ENDRY KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ENDRIN KETONE 
ETHYL ACETATE 
ETHYLBENZENE 
ETHYLENZENE 
ETHYLEENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLENZENE 
ETHneENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
EMneENZENE 
ETHYLBENZENE 
EMYLBENZENE 
EMYLBENZENE 
EWYLBENZENE 
ETHYLEENZENE 
ETHYLEENZENE 

33213-659 
33213-659 
3321 3 659 
33213-65 9 
33213-65 9 
33213 659 
33213-659 
3321 3-65 9 
33213-65 9 
33213-65 9 
3321 3-659 
1031-07 8 
1031-07-8 
1031-07 8 
1031 07-8 
1031-07 8 
103147-8 
1031-07-8 
103107 8 
1031-07 8 
1031-07-8 
1031-07 8 
1031-07-8 
1031-07-8 
1031478 
1031-07-8 
1031 -07-8 
1031-07-8 
72 20-8 
72 20-8 
72 20-8 
7220-8 
7220-8 
7220-8 
7220-8 
7220-8 
72 20-8 
72 2C-8 
72 20-8 
7220-8 
7220-8 
72208 
7220-8 
7220-8 
7220-8 
53494-705 
53494 70-5 
534y 70-5 
534-94-70.5 
53494 70.5 
53494-7q5 
53494-705 
53494-7Ly 
53494 70-5 
53494-70-5 
53494-70-5 
53494-705 
53494-70-5 
53494 70-5, 
53494-70-5 
53494-70-5 
53404-70-5 
141 78-5 
10041-4 
100-41 4 
1w-41-4 
100-41 4 
100-41-4 
IO041 4 
100-41-4 
10041-4 
1w-41-4 
100-414 
1oQ41-4 
100-41-4 
100-41 4 
100-41-4 
100-41-4 
100-41-4 
100-41-4 
100-41 4 
100-41-4 
10041-4 

18 
17 
16 
16 
16 
16 
16 
16 
16 
16 
4 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
16 
16 
16 
16 
4 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
18 
16 
16 
16 
4 

21 
17 
19 
17 
17 
18 
18 
17 
16 
16 
16 
16 
16 
16 
16 
18 
4 

5 
5 
6 
5 
6 
6 
8 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
5 

V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

2 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

42 



5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
4 
0 
I 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 

41993 
41993 
42093 
421 93 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 

48295 
48295 
48395 
48395 
P208989 
P209169 
P209189 
px)9189 
P209U)9 
p2MK)B9 
P209889 
P210189 
P210189 
P21M89 
P210289 
sPo387 
41 593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46693 
46993 
46993 
47093 
48195 
48195 
48195 

.E: 48395 

6FT BH40245AE ETHYLBENZENE 
BH40063AE ETHYLBENZENE 

10041 4 
10041 4 2FT 

5FT 
2FT 
2FT 
4 F T  
1FT 
5FT 
3F-T 
6FT 
2F-T 
6FT 
2FT 
2FT 
6FT 
2 F r  
6FT 
3FT 
1FT 
6FT 
I F T  
5FT 
1FT 
2FT 
6FT 
1FT 
2FT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 
3FT 
2FT 
1FT 
2FT 
2FT 
3FT 
2FT 
4FT 
6FT 
2FT 
4FT 
6FT 
2FT 
5FT 
7FT 
1FT 
6FT 
SFT 
1FT 
2FT 
6FT 
2FT 
7FT 
2FT 
5FT 
4FT 
6FT 
5- 
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5 F r  
5 F r  
7 F r  
8 IN 
7FT 
6 F l  
7FT 
S F l  

16 IN 
7FT 
6FT 
2 F r  
4FT 
2FT 
4 F T  
6FT 
4FT 

BH40064AE 
BH40484AE 
BH40436AE 
BH40254AE 
BH402SZAE 
BH40284AE 
BH40283AE 
BH40292AE 
BH40143AE 
BH40145AE 
W40307AE 
BH40325AE 
W 3 2 6 A E  
BH40320AE 
BH40321AE 
M 3 4 1  AE 
BH40333AE 
BH40334AE 
BH4007lAE 
BH40355AE 
BH40354AE 
BH40349AE 
B W 3 5 A E  
BH40034AE 
BH40190AE 
BH40376AE 
BH40375AE 
BH40560AE 
BH40378AE 
BH40379AE 
BH40386AE 
BH40566AE 
BH40701AE 
BH40716AE 
BH40730AE 
W 7 4 4 A E  
BH40758AE 
BH00101PE 
BH00102PE 
BH00103PE 
BH00104PE 
BH001 05PE 
BH00106PE 
BH00107PE 
BH00109PE 
SEP1789fflDdOG 
SEPl989BRMYn 
SEP1989BR0406 
SEP2289SRW 
SEP2289BRO002 
SEP2689BRooo2 
SEP2689sRMo6 
SEP3089BRW 
SEP3089BR0406 
SEP3169BR0002 
SEP3189BROlMI 
SW38702DH 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH4W40AE 
EH40448AE 
BH40512AE 
BH*0322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
W 7 9 2 A E  
BH40798AE 
Bn*OBOIAE 
SH40810AE 
sS401uAE 
BH*oBl6AE 
BHOO103PE 
BHOOlOlPE 
BmK)lWPE 
W 1 0 4 P E  
BH0010SPE 
WOO1 06PE 
BHOOl08PE 

ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
ETHYLENZENE 
FFHYLBENZENE 
I3WYLENZENE 
ETHYLBENZENE 
ETHYLENZENE 
ETHYLBENZENE 
ETHneENZENE 
ETHYLBENZENE 
EMYLBENZENE 
EMYLBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
U H V N Z E N E  
ETHYLBENZENE 
ETHWEENZENE 
FLUoRANTljENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTMNE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLWRANTHENE 
FLWRANTHENE 
FLUOWNTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 
FLUORANTHENE 

100-41 4 
10041 4 
100-41 4 
100-41 4 
100-41 4 
100-41 4 
100-41 4 
100-41 4 
100-41-4 
100-41-4 
100-41 4 
100-41-4 
100-41 4 
10041 4 
100-41-4 
100-41-4 
100-41 -4 
100-41 4 
100-414 
100-41 4 
100-41 4 
100-41-4 
100-41 4 
10041 4 
100416 
100-41-4 
100-41 4 
100-41 4 
100-41-4 
100-41 4 
10041-4 
100-41-4 
lOoal-4 
10041 4 
1oQ414 
l W 1 - 4  
100-41 4 
1oQ41-4 
10041 4 
10041-4 
1ooJ1-4 
100-41-4 
100-41 4 
100-416 
100-41-4 
100-41 4 
100-41-4 
100-41-4 
100-41 4 
10041 4 
10041-4 
100-41 4 
100-41-4 
100-41-4 
10041-4 
1oM14  
1oM1-4 
206u-o 
208-44-0 
206.440 
206.44-0 
206-44-0 
206-440 
20844-0 
208-44-0 
208-440 
20644 0 
206440 
206 44-0 
206440 
208-44-0 
2064-0 
20gU-0 
206 44-0 
2oBU-0 
208-44-0 
206-44-0 
200 44-0 
206-440 
206-44-0 
208-44-0 
206-44-0 

6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
720 

6 
6 

440 
360 
390 
350 
360 

360 
370 
380 
360 
330 
330 
330 
330 
330 
330 

330 
660 
760 
790 
740 
770 
790 
880 

V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 

V 
V 
J 
V 
V 
V 
V 
2 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

43 



48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 

0:: 46893 46993 

46993 
47093 
sPo387 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
48583 
46693 
46793 
46893 
46993 
46993 
47093 
sw387 
41593 
42183 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
sPo387 

42493 

4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
0 
2 
4 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
4 
0 
1 
5 

2 F T  
6FT 
5FT 
6FT 
7 IN 
5FT 
5FT 
SFT 

10 FT 
5FT 
5FT 
7 F T  
8 IN 
7FT 
6FT 
7 F T  
5FT 

16 IN 
7 F T  
6 F l  
2FT 
4FT 
2 F T  
4FT 
6FT 
2FT 
4FT 
5FT 
6 F T  
5FT 
6 F T  
5FT 
5FT 

10 FT 
5FT 
5FT 
7 F T  
8 IN 
7 F l  
6 F T  
7 F T  
5FT 

16 IN 
7 F T  
4 F r  
6 F r  
SFT 
6 F T  
5FT 
5 F r  

10 FT 
5FT 
SFT 
7FT 
8 IN 
7FT 
6 F r  
7 F r  
5FT 

16 IN 
7 F T  
4FT 
6 F T  
5FT 
6 F T  
SFT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6 F T  
7 F r  
5FT 

16 IN 
7FT 
4 F r  
6 F T  
5FT 
6 F T  
7 IN 

BH00107PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS400B3AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
W0798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
B"03PE 
BHOOlOlPE 
BHOOl02PE 
BHW104PE 
W 1 0 5 P E  
BHOO106PE 
BHOO107PE 
BH00108PE 
BH00109PE 
BH40419AE 
BH4w27AE 
BH40253M 
BH40440AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH407WAE 
SS40140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
sS40144AE 
BH40816AE 
SpQ3Bm2oH 
BH40419AE 
BH40427AE 
W 5 3 A E  
BH40440AE 
BH40512AE 
BH4MPAE 
BH40319AE 
B1+(oszoAE 
W 7 8 S A E  

BHlotsw 
W 7 9 e A E  
BH4oBMAE 
W l O A E  
S W l U A E  
BHlOBl6AE 
SP038702DH 
BH*o4lSAE 
BHUynAE 
BH40253AE 
BH40UOAE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
sS40140AE 
6H40792AE 
BH40798AE 
BH408MM 
BH40810AE 
SS40144AE 
BH40BlBM 
sW(u1102DH 
W 1 9 A E  
BH40427AE 
BH40253AE 
SS40083AE 

_SS4014oM 

FLUOR ANTHENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FLUORENE 
FWORENE 
FLUORENE 
FLUORENE 
GAMMA BHC [LINDANE] 
GAMMA 6% PNDANE] 
GAMMA BHC [LINDANE] 
GAMMA-BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA-BHC [LINDANQ 
GAMMA-BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA BHC [LINDANE] 
G A M  B W  [UNDANE] 
GAMMA B W  [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA BHC [LINDANE] 
GAMMA-BHC [LINDANE] 
HEPTACHLOR 

,HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHCOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEPTACHLOft EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EfQXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
HEXACHLOROBENENE 
HEXACHLOROBENENE 
HEXACHLOROBENZENE 

206 44 0 
86 73 7 
86 73-7 
86 73-7 
86 73 7 
86-73-7 
86-73 7 
86 73-7 
86 73-7 
86-73 7 
86737 
86 73-7 
86-73-7 
06-73 7 
06-73 7 
86-73-7 
86-73-7 
86 73-7 
86-73-7 
86737 
86 73 7 
86 73 7 
86-73-7 
86 73 7 
86-73-7 
86 73 7 
86-73 7 
86-73 7 
58899 
58 89 9 
58 89 9 
58 899 
58 89-9 
58-88 9 
58 89-9 

58 89-9 
58 849 
58 849 
58 849 
58-89 9 
58-89-9 
58 849 
58-89-9 
58-89 9 
76-44 8 
76-44 8 
76 44-8 
76-44 8 
76 44 8 
76-44 8 
76-44-8 
76-449 
76-44 8 
76-44 8 
76 44-8 
76-448 
76-44 8 
76-44 8 
76-44 8 
76-44 8 
76-44-8 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024-57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
IO24 57 3 
1024 57 3 
1024 57 3 
1024 57 3 
118 74 1 
118 74 1 
118 74 I 
118 74 1 

58-88 9 

440 440wKg U 
360 360ugKg U 
390 390uglKg U 
350 350uplKg U 
360 360uglKg U 
360 360wKg U 

370 370ug'Kg U 
380 38OuglKg U 

360 360ug/Kg u 

360 m w g u  
330 m w g u  
330 39OUEJKg u 
330 380wKg U 
330 370@Kg U 
330 370- U 
330 =ug/Kgu 
330 380us/Kg U 
330 35OuglKg U 
660 6WuglKg U 
760 760 UgKg U 
790 79oug/Kg u 
740 66I@Q J 
no m w g  u 
790 79OwKg U 
810 21 uglKg J 
660 66OuglKg U 
750 75ouglKg u 

11 1 1  uglKg u 
87 87uglKg U 
9 3  93lJgKg u 
86 86us/Kg U 
8 6  86ugMg U 
8 9  89uglKg U 
9 2  92UgKg U 
8 6  86ug/Kg U 

8 87ugMg u 
8 931@Kg U 
8 94uglKg U 
8 91y)/Kou 
8 9ug'Kg U 
8 86uglKoU 
8 9 2 l J g K g U  
8 86uglK9 U 
2 2 w g u  

1 1  11ug'Kg U 
8 7  e7Uyug u 
9 3  9 3 m g  u 
8 6  86t@Kg U 
86 86ug/Kg U 
8 9  89ugR(g u 
92 92yllKp U 
8 6  8 6 W p  U 

8 a 7 t q K g u  
8 9 3 t @ K g u  
8 9 4 t @ K g u  
8 9 lUp/KgU 
8 9 W Q U  
8 8 6 U 9 4 Q U  
8 9 2 u g K g U  
8 8 6 1 9 M g U  
2 2 u o l K g u  

11 11qyUg u 
8 7  87-g u 
9 3  93UgKg u 

89 e9*g u 

8 87uglK9U 
8 9 3 q m Q U  
8 9 4 q K g u  
8 9 1 q M g u  
8 9I@Qu 

86 8 6 M g  U 
86 86+9 U 

92 92ug/Kg U 
86 86lJgKg U 

8 86Up/KgU 
8 9 2 m U  
0 8 6 q K g U  
2 2 W 9 U  

440 *coUo/KB u 
360 36oU94Qu 
390 39OWKg U = = w g u  

V 
V 
V 
J 
V 
V 
V 
V 
2 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
J 
V 

44 



0 42493 0 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 

*E 48195 

48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 

43393 
42593 

0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 

5FT 
5FT 

10 FT 
S F T  
5FT 
7 F l  
8 IN 
7FT 
6FT 
7FT 
S F T  

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5 F T  
2FT 
6FT 
5FT 
6FT 
7 IN 
S F T  
5FT 
5FT 

10 FT 
5FT 
5FT 
7Fr  
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
5FT 
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7 -  
5FT 

16 IN 
7!T 
6FT 
2FT 
4FT 
2FT 
4FT 
8FT 
4FT 
5FT 
2FT 
6- 
5FT 
6FT 
7 IN 
5FT 
5FT 
5FT 

BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
W 5 X ) A E  
BH40786AE 
SS40140AE 
W 7 9 2 A E  
BH4079SAE 
BH40804AE 
BH40810AE 
SW144AE 
BH40816AE 
BH00103PE 
BH00101PE 
BH00102PE 
BH00104PE 
BH00105PE 
BHOO106PE 
BHOOIOBPE 
BH00109PE 
BHOO107PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH403PAE 
BH40319AE 
BH40520AE 
W78BAE 
SS40140AE 
BH4079ZAE 
BH4079SAE 
BH40B04AE 
BH40810AE 
SS40144AE 
BH40816AE 
BH00103PE 
BHOOlOlPE 
BH00102PE 
BH00104PE 
BH00105PE 
BHOOlO6PE 
BHOOlOBPE 
BHOOlogpE 
BHOO107PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH4M40AE 
BH4oc(BAE 
tyuo512AE 
BH4MpAE 
BH40319AE 
BH405XME 
BH407a6AE 
SSlOlUME 
BH40792AE 
BH4079BAE 
BH4OBMAE 
BH40810AE 
SSOO144AE 
BH40816AE 
BH00103PE 
BtiDOlOl PE 
BHOO102PE 
BHOO104PE 
EIiwlOSPE 
Bmx)lOGpE 
Bm)oloaPE 
BH00lWE 
BHOOl07PE 
W 1 9 A E  
W 2 7 A E  
W S 3 A E  
SSQOOB3AE 

BH10448AE 
W 5 1 2 A E  

- "  
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HUUCHLORCSUTACMENE 
HEXACHLOROBUTADIENE 
HEXACHLOROWTADIENE 
HEXACHLORqeUTAMENE 
HEXACHLOROBUTADIENE 
HEXACHLOROBUTADIENE 
HEXACHLOROBUTADIENE 
HEXACHLOROBUTAMENE 
HEXACHLOROBUTADIENE 
HEXACHLP-OBUTADIENE 
HEXACHLOROBUTADIENE 
HEXACHlif3O-&JJADlENE 
HEXACWOBUTADIENE 
HEXA~HLOROR+ITADlENE 
HEXACHLOROBLJTADIENE 
HEXACHLOROBUTADIENE 
HEXAC-OBUTADIENE 
HEXA$t&ORFADIENE 
HEXACHLOROBVTADIENE 
HEXAS+-W-qAD!ENE 
HEXACHLOROBUTADIENE 
HEXACHLOROBUTADIENE 
HEXACHLORO8lIrADIENE 

HEXACHLOROBVTMENE 

HDOFIOCYCLOPENTADIENE 
HEXACEL~YCLOPEFADIENE 
HEXACHL-OROCYCLOPENTADENE 
HEXA4+@f?OC~LOPENTADIENE 
HEXACHLOR~YCLOPENTADIENE 

~HLOROCYCLOPENTADIENE 
HE~HLOR-OCY~CLO?ENTADIENE 
HEXACljlOROCYCLOPENTADIENE 
I ~HLoROCYCXOPEflADIENE - 
HEXACH-OROCYCLOPENTADIENE 
q _ h q s Y C L O f ' E N T A D I E N E  
HEXACHLOROCYCLOPENTAMENE 
HEXAAC+OR~~CLOPENTADENE 
HEXACHLOROCYCLOf'ENTADIENE 
HEX$HLoROCYCLOPENTAMENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROCYUOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHUXlOCYCLOPENTADIENE 
HEXACMOROCYUOPENTADlENE 
HEXACHLOROCYCLOPENTAMENE 
HEXACHLOROCYCLOPENTADIENE 

H E N E  

H-!!?+!EW*IENE 

n N T ~ E N E  

- . - - - - 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOR-ANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 

118-74 1 
118 74 1 
118-74 1 
118 74 1 
118 74 1 
118-74 1 
118-74 1 
118 74 1 
118 74 1 
118 74 1 
118 74 1 

118-74 1 
118-74 1 
118 74 1 
118-74 1 
118 74 1 
118-74 1 
118 74 1 
118-74 1 
118 74 1 
118 74 1 
118 74 1 
87683 
87-693 
87 68-3 
87 68-3 
87-693 
87-68 3 
87 6e.-3 
87 88-3 
87-68 3 
87-68 3 
87-68-3 
8788 3 
87-68-3 
8758-3 
87683 
87683 
87 68 3 
87-68 3 
8768-3 

8758-3 
87-58-3 
87 68-3 
87-68 3 
87-68-3 
81-663 
87 68-3 
77-474 
77-474 
77-474 
77-474 
77-474 
77-47-4 

77-474 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77-47-4 
77 47-4 
77 47 4 
77 474 
77-47-4 
77-47-4 
77-47-4 
77 47-4 
77-47-4 
77-47-4 
67 72 1 
67 72 1 
67 72 1 
67721 
67 72 1 
67 72 1 
67 72 1 

118-74 1 

a7 e 3  

77-474 

360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 

350 
360 
360 
360 
370 

360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
TI0 
790 
660 
750 
81 0 
440 
360 
390 
350 
360 
360 

370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 
350 
360 
360 

V 
V 
V 
z 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
2 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
YUI 
V 
V 
J 
V 
V 
V 
V 

341 
45 



10 FT BH40322AE HEXACHLOROETHANE 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 

48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 

48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
43393 
43693 

48295 

.- 

46593 

5 
0 
0 
1 
7 
0 
0 
0 
I 

I O  
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
4 
0 
1 
5 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
0 
0 
5 
0 
0 
1 
7 

5 F T  
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5 F T  

16 IN 
7FT 
6FT 
2FT 
4 F T  
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
5FT 
6FT 
5 F T  
6FT 
7 IN 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5 F T  

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
5 F T  
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4 F r  
SFT 
2FT 
6FT 
5FT 
6FT 
5FT 
5FT 

10 Fr 
5- 
5FT 
7FT 
8 IN 

. ~. 
BH40319AE 
BH405MAE 
BH40786AE 
SS40140AE 

BH40798AE 
BH408WAE 
BH40810AE 
SWl44AE 
BH40816AE 
BH00103PE 

Wool 02PE 

BHOOl OSPE 

BH00108PE 
BHOO109PE 
BH00107PE 
BH00109PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH408DZAE 
BH40810AE 
SS40144AE 
BH40816AE 
BHW103PE 
BHOOlOlPE 
Bn00102PE 

BH001 05PE 

BH00108PE 
EHOOlG9PE 

BH40419AE 
W40427AE 
En40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
W0798AE 
W40604AE 
BH40810AE 
SS40144AE 
BH40816AE 
BHOO103PE 
BHOOlOlPE 
BHOO102PE 
WWlWPE 

BH00106PE 
Bmx)1 OePE 
BmM109PE 
woo1 OPE 
EM404 19AE 
BH40427AE 
Bn40253AE 
BH40440AE 
BH40512AE 
BH40322AE 
W0319AE 
BH40520AE 
W0786AE 
SS40140AE 

~ ~ 4 0 7 9 2 ~ ~  

Btiooi o i  PE 

i3nooio.tPE 

BnooimPE 

~ t ioo iowE 

Btimic-m 

BHOOIO~PE 

Bnmi OSPE 

- . _. _ _  ~ 

HEXACHLOROETHANE ~~ 

HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
nEXAcmoRomw" 
n E u c n L o R m A N E  
HEXAct tLmomw" 
HEXACHLOROETHANE 
HEXACHLOROETHANE 
HEXACHLOROETHANE 

HEXACHLOROETHANE 

HEXACHLOROETHANE 

HEXYL ETHER (?IC) 
INDENO(12 3 CD)PYRENE 
INDENO(12 XD)PYRENE 
INDENO(12 XD)PYRENE 
lNDENO(l.2 3GD)PYRENE 
INDENO(l2 3M)PYRENE 
INDENO(12 3 CD)PYRENE 
INMNO(1 2 3CO)PYRENE 
INDENO(12 3GD)PYRENE 
INDENO(1.2 3M)PYRENE 
INDENO(12 3CD)WRENE 
INMNO( 1 2 3CD)PYRENE 
INDENO(12 3CD)PYRENE 
INMNO(12 3M)PYRENE 
INDENO(1.2 3CD)PYRENE 
INDENO(12 3CD)PYRENE 
HDENO(1.2 3CD)PYRENE 
INMNO(1.2 3CD)PYRENE 
INDENO(1.2 3d)PYRENE 
INDENO(1.2 3d)PYRENE 
lNOENO(l2 3d)PYRENE 
INDENO(12 3cd)PYRENE 
INDENO(12 3d)PYRENE 
INDENO(l.2 3d)PYRENE 
lNDENO(l.2 3d)PYRENE 
lNOENql.2 3d)PYREUE 
INDENO(l.2 3-cd)PYRENE 
ISOPHORONE 
ISOPHORONE 
ISOPmXlONE 
ISOP"E 
ISOPHORONE 
ISOPHOFlONE 
ISOPHoRTE 
ISOPHORONE 
lSOP"E 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 

ISOPHORONE 
ISOPHORONE 
ISOPHOAONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
ISOPHORONE 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 

nEXAcnLoRomnANE 

nEXAcnLommiANE 

nEXActiLoRomw." 

I soPmo$ 

67 72 1 
67 72 I 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
67 72 1 
112583 
193-39-5 
193395 
193 345 
193-39 5 
193-345 
193-345 
193-39-5 
19339 5 
193-39 5 
193-39-5 
193-39-5 
193-39-5 
193-39-5 
19339-5 
193-39-5 

193-39-5 
193-39-5 
193345 
193-39-5 
193-39-5 
193-39-5 
193-39-5 
193-39-5 
193-39-5 
193-39-5 
78-541 

78-581 
78 581 
78 581 
70-59-1 
78-541 
78-59 1 
78-581 
76581 
78-581 
78-541 
78-581 
78-541 
7E-1 
78-541 
78 59-1 
78-541 

78-541 
78 581 
78 541 
78 59 1 
78-541 
78 59-1 
76581 
78-59-1 
72-43-5 
72-43-5 
72-43-5 
72-435 
72-43-5 
72-43-5 
72-43-5 
72-43-5 
72 43-5 
72-43-5 

293 345 

7ass.i 

78-541 

380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 

440 
360 
390 
350 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 

23 
750 
810 
440 
360 
390 
350 
360 
360 
360 

380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
110 
87 
93 
88 
86 
89 
92 
88 
80 
80 

370 

370 370ugll(g U 

360141K~ U 
= w K 9  u 

z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
z 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
JNJ 
YUJ 
JW 
YUI 
JNJ 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
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0 
0 
0 
1 

10 
1 
2 
1 
5 
1 
2 
I 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
4 
2 
2 
5 
5 
2 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
5 
2 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
0 
4 
0 
4 
5 
0 

72 455 80' 
46793 
46893 
46993 
46993 
47093 
SPo387 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
421 93 
42293 
42393 
42493 
42493 
42593 

43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43903 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45693 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
p208989 
pM9189 
P209189 
-9 

aEi!ii fJ210189 

P210189 

6 FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
2FT 
6FT 
1FT 
2FT 
2FT 
5FT 
2FT 
2FT 
2FT 
6FT 
2FT 
5FT 
1FT 
6FT 
2FT 
2FT 
2FT 
5FT 
6FT 
2FT 
3FT 
6FT 
5FT 
2FT 
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6FT 
2FT 
6FT 
2FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1FT 
SFT 
1FT 
2FT 
6FT 
1FT 
2FT 
6FT 
1FT 
6FT 
2FT 
S F T  
1FT 
3FT 
2FT 
1FT 
2FT 
2FT 
3FT 
2FT 
4FT 
6 r T  
2FT 
4FT 
6FT 
2FT 
5FT 
7FT 
1FT 
6FT 
I F T  
SFT 
2 F r  
E F T  
7FT 
2FT 

BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
Spo30702DH 
BH00062AE 
BH00063AE 
BH00067AE 
BHOOO77AE 
BH40168AE 
BH40169AE 
BH40119AE 
BH40124AE 
BH40151AE 
BH40159AE 
BH40158AE 
BH40032AE 
BH40031 AE 
BH402WE 

BH4005OAE 
BH40197AE 
BH40211AE 
BH40419AE 
BH40218AE 
BH40244AE 
W40245AE 
BH40064AE 
BH40063AE 
BH40484AE 
BH40436AE 
BH40254AE 
BH40262AE 
BH40284AE 
BH40283AE 

BH40143AE 
BH40145AE 
8H40307AE 
BH40326AE 
BH40325AE 
BH40320AE 
BH40321AE 
BH414O341 AE 
BH40333AE 
BH40334AE 
BH40071AE 
BH40355AE 
BH40354AE 
BH40349AE 
BH40035AE 
BH40034AE 
BH40190AE 
BH40376AE 
BH40375AE 
BH10580AE 

BH40379AE 
BH40386AE 
BH40566AE 
BH40701AE 
BH40716AE 
BH40730AE 
BH40744AE 
BH40758AE 
BHOOIOlPE 
B n w i  WPE 
BH00103PE 
B n w i  MPE 
BH00105PE 
BH00106PE 
BHOOIOTPE 
Bnooi WE 

~ ~ 4 0 2 0 2 ~ ~  

~ ~ 4 0 2 9 2 ~ ~  

~ ~ 4 0 3 7 8 ~ ~  

SEP17896R0406 
SEP1989BR0002 
sEP1989BR0406 
sEp2289BRooo2 
SEP2289BR0406 
SEpL689eRwo2 
SEP2689BR0406 

METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHOXYCHLOR 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
MEFHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE c t i L m t M  
METHYLENE cnLmioE  
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 

METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORlDE 
METHYLENE CHLORIDE 
METHYLENE CHLORtDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
M€WK€NE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 
METHYLENE CHLORIDE 

METHYLENE CtiLmiDE 

SEP3089BR0406 MmrYLENE CHLORIDE 
SEP30896R0002 METHYLENE CHLORIDE 

72 435 
72435 
72 43 5 
72 455 
72 43 5 
72 435 
75-09 2 
75 09 2 
75 09 2 
75 042 
75-09 2 
75 042 
75 09-2 
75 09 2 
75-042 
75-09 2 
75 09-2 
75-09 2 
75 09-2 
75 09 2 
75 09 2 
75042 
75-09 2 
75092 
75 09-2 
75 09 2 
75 09 2 
75 09 2 
75 09-2 
75-09-2 
7509 2 
75-09 2 
75 09 2 
75 09 2 
7549-2 
75-09 2 
75-09-2 
75-09 2 
75-09 2 
75 09 2 
75092 
75-09 2 
7549-2 
75 09-2 
75-092 
75 09 2 
75-09 2 
75-09-2 
7549-2 
75-09-2 
75082 
7509-2 
75 09-2 
75 09-2 
75-09-2 
75042 
7509-2 
75042 
7509-2 
7549-2 
75-09-2 
75-09 2 
7509-2 
7549-2 
75 09-2 
75-092 
75-042 
75-09 2 
75 09 2 
75-09 2 
75-09-2 
75 082 
7509-2 
75-082 
75082 
7509-2 
7509-2 
75042 
7509-2 
7549-2 
75-09-2 
75-09 2 
75-09 2 

80 
80 
80 
80 
80 
20 
5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 

5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

I 1  
6 
5 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
5 
6 
6 

720 
650 

V 
V 
V 
V 
V 
V 

J 
J 
V 
V 
A 
V 
A 
V 
V 
V 
V 
J 
J 
A 
A 
V 
V 
V 
Z 
V 
A 
A 
A 
V 
V 
V 
J 
V 
A 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
A 
A 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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E210289 
SPo387 
48195 
41 593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48295 
46195 
48295 
48395 
48395 
48395 
48395 

41593 
42193 

42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 

0 
4 
2 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
0 
4 
2 
2 
0 
4 
4 
0 
2 
0 
0 
2 
2 
0 
4 
2 
4 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 

0 P210289 2-FT 
5FT 
4FT 
2FT 
6FT 
S F T  
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7 F r  
6FT 
7FT 
S F T  

16 IN 
7FT 
2FT 
6FT 
4FT 
4FT 
2FT 
6FT 
5 F T  
2FT 
4FT 
2FT 
2FT 
4 F r  
4 F r  
2 F r  
5FT 
4 F r  
5FT 
6FT 
5FT 
6FT 
7 IN 
5FT 
5FT 
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2 F r  
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2 F r  
6FT 
5FT 
6FT 
7 IN 
5FT 
S F T  
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 

SEP3189BRWO2 
SEP3189BR0406 
SPO38702DH 
8HOOlOlPE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
W0804AE 
BH4081OAE 
SS40144AE 
BHW16AE 
BHOOlOlPE 
WOO103PE 
BHOO102PE 
WOOlOSPE 
BH00104PE 
BmX)106PE 
BHOO109PE 
Bm)0107PE 
BHWl08PE 
WOO1 04PE 
BHOOlOlPE 
BH00105PE 
BH00108PE 
WOOlOlPE 
WOOlOSPE 
BHW108PE 
BHOOl09PE 
BH40419AE 
BH40427AE 
BH40253AE 
ss4M)83AE 
BH40440AE 
BH4M48AE 
BH40512AE 
BH4032UE 
BH40319AE 
BH40520AE 
BH40786AE 
sS40140AE 
BH40792AE 
BH40798AE 
BH408MAE 
BH40810AE 
SS40144AE 
W40E 16AE 
BHool WPE 
WOOlOlPE 
BH00102PE 
BH00104PE 
BH00105PE 
WOO1 06PE 
BHC0108PE 
BHoo109PE 
BHOO107PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH10520AE 
BH407aaAE 
ss*o14oAE 
BH40792AE 
BH40798M 
WU0804AE 
BH40810AE 
ss40144AE 
BH408 16AE 

METHYLENE CHLORIDE 
MEiHYLENE CHLORIDE 
METHYLENE CHLORIDE 
MYRISTIC ACID 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
NAPHTHALENE 
n DECANE 
MODECANE 
WWDECANE 
n WDECANE 
n-DODECANE 
n DOECANE 
n HEXAeCANE 
n HEXADECANE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NllTIOBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
NITROBENZENE 
N NITROSODI N PROPYLAMINE 
N NITROSODI N PROPYLAMINE 
N NITROSODI N PROPYLAMINE 
N NITROSODI N PROPYLAMINE 
N NlTROSODl N PROPYUMINE 
NNITROSODI N PROPYLAMINE 
N-NITROSOM N PROPYLAMINE 
N NITROSOM N PROPYUMINE 
N NITROSOOI KPROPYLAMINE 
N NITROSOM N PROPYLAMINE 
N-NITROSOM N PROWUMINE 
N NITROSODIN PROPYLAMINE 
N-NITROSOM-N PROPYLAMINE 
N NITROSODI N PROPYLAMINE 
N NITROSOD( N PROPYLAMINE 
N NITROSOM N-PROPYLAMlNE 
N NITROSOD( N PROPYLAMINE 
N NITROSOM N PROPYLAMINE 

75 09 2 
75 09 2 
75 09 2 
544638 
91 203 
91 203 
91 203 
91 203 
91 203 
91 203 
91 20-3 
91 2 3 3  
91 2 0 3  
91 20-3 
91 203 
91 203 
91 2 0 3  
91 203 
91 203 
91 20-3 
91 2 0 3  
91 2 0 3  
91 20-3 
91 20-3 
91 2 0 3  
91 20-3 
91 20-3 
91 20-3 
91 203 
91 2 0 3  
91 203 
124 18 5 
112-40-3 
112403 
112403 
112 40-3 
112-40-3 
544 76-3 
544 76-3 
98 953 
98 95 3 
98 95 3 
98 95 3 
98 95 3 
98-95 3 
98 95 3 
9595 3 
98 953 
98 953 
98 95 3 
98 953 
98 95 3 
98 95 3 
98 95-3 
98-953 
98-95 3 
98 95 3 
93 953 
98 95-3 
98 95-3 
98-95-3 
93 95-3 
98 95 3 
98 95 3 
98 953 
98 95 3 
621 64 7 
621-64 7 
621 64 7 
621 64 7 
621-64 7 
621647 
621-64 7 
621-64 7 
621 64 7 
621 64 7 
621 647 
621-64-7 
621-64 7 
621 64 7 
621647 
621 647 
621 64 7 
621647 

6 
6 

440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
760 
660 
790 
770 
740 
790 
750 
810 
660 

440 
360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
740 
770 
790 
660 
750 
810 
440 
360 
390 
350 
360 
360 
360 
370 

330 
330 
330 
330 
330 
330 
330 
330 

A 
A 

2 
V 
V 
J 
V 
V 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
Z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
Z 
V 
V 
V 
V 
J 
V 
V 
V 
V 
z 
2 
V 
V 
J 
V 
V 
V 
V 
V 
V 
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4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
0 
0 
0 
4 
2 
4 
0 
4 
0 
4 
4 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
0 
5 
0 
0 
5 
0 
0 

0 48195 6FT 660 
48195 
48195 
48295 
48295 
48295 
46395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48195 
48295 

48395 
48295 
48195 
48295 
41593 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
46893 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
46295 
48295 
48395 
48395 
40395 
41593 
421 93 
42293 
42493 
42493 
42593 

43493 
43693 

WOO1 03PE N NITROSQ0I-n PROPYLAMINE 
N NITROSQM n PROPYLAMINE 
N NITROSOM n PROPYLAMINE 

2 -  
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
6FT 
5FT 
6FT 
7 IN 
5FT 
5 F l  
5FT 

10 FT 
5FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT  
4FT 
2FT 
4FT 
6FT 
4FT 
5FT 
2FT 
2FT 
2FT 
2FT 
5Fr 
4FT 
5FT 
2FT 
6FT 
2FT 
6FT 
BFT 
6FT 
5 F r  
6FT 
7 IN 
5FT 
5FT 
S F T  

10 FT 
5- 
5 F r  
7 F r  
8 IN 
7 F r  
6Ff 
7FT 
5 F r  

16 IN 
7 F r  
6FT 
2FT 
4FT 
2FT 
4FT 
6FT 
4FT 
S F T  
2FT 
6FT 
S F T  
6FT 
5FT 

5FT 
5FT 

10 FT 
5FT 
5FT  

7 m  

BHo0101PE 
BHO102PE 
BHo0104PE 
EHW105PE 
BH00106PE 
BHOOlOBPE 
woo1 09PE 
WOO1 07PE 
EH40419AE 
BH4M27AE 
BH40253AE 
SS40083AE 
W40440AE 
BH40448AE 
BH40512AE 
EH40322AE 
EH40319AE 
BH40520AE 
BH40786AE 
Ss4014oAE 
BH40792AE 
W40798AE 
BH40804AE 
WO81OAE 
SS40144AE 
BH40816AE 
WW103PE 
BHOOlOlPE 
BHOO102PE 
EHOO104PE 
BHOOIOWE 
EHoo106PE 
BHOOlDBPE 
BHOO109PE 
BHOO107PE 
Bm)0101PE 
woo1 MPE 
BHOO107PE 
BHOOlWE 
BH00105PE 
BHoo109PE 
BHool07pE 
BHoolOePE 
BHOOlOlPE 
BH00106PE 

19AE 

BH4w27AE 
EH40253AE 
SS(OOB3AE 
BH4o44oAE 
BH4014BAE 
BH40512AE 
BH4032W 

m 
BH*o788AE 
Ss4014OAE 

BH4070ME 
BH40804AE 
BH40810AE 
Ss40144AE 
BHUXIlUE 
BH00103PE 
B m X ) l O l p E  
BH00102PE 
WOO1 04PE 
EHD0105PE 
EHOOlWE 
BHOOlOBPE 
BHOOlOBPE 
BmX)107pE 
BH1041SAE 
wnAE 
BHu)253AE 
M4#4oAE 
sS40083AE 
BH40448AE 
BH40512AE 
BH403PAE 
BH40319AE 
EH40520AE 

B_H4WlSAf 

y40319AE 

v-- 

N NITROSQM n PROPYLAMINE 
N NITR0SQDI-n PROPYLAMINE 
N NITR0SQM-n PROPYLAMINE 
N NITROS0 01-11 PROPYLAMINE 
N NlTF4OSOMn-PROPYLAMINE 
N NITROSQMn-PROPYLAMINE 
N NITROSODlPHENYUMlNE 
N NITROSOOIPHENYLAMINE 
N NITROSOMPHENYLAMINE 
N NITROSOOlPHENWlNE 
N-NITROSOOIPHENYLAMINE 
KNITROSOMPHENYLAMINE 
N NKROSODlPHENYLAMlNE 
N NlTROSOMPHENWlNE 
N NITROSOMPHENWINE 
N NITROSOMPHENYLAMINE 
KNlTROSODlPHENYLAMlNE 
N NITROSODlPHENYlAMlNE 
N NlTF4OSOMPHENYLAMINE 
N NITROSOMPHENYUMINE 
N NITROSODlPHENYLAMlNE 
N NITROSOMPHENWINE 
N NRROSOOIPHENYIAMtNE 
N NITROSODWHENWINE 
N NITROSODIPHMYLAMINE 
N NRROSOMPHENYLAMINE 
N-NITROSODIPHENYLAMINE 
N NKROSOMPHENYLAMINE 
N-NlTROSOMPHENYLAMlNE 
N-NITROSOMPHENYUMINE 
N-NITROSOOIPHENYUMINE 
N NITROSODlPHENYLAM1NE 
N-N@OSODlPHENVLAMlNE 
C-TETRADECANE 
n-TRRADECANE 
nmRAMCANE 
n TET@ECANE 
n-UNDECANE 
RUNDECANE 
RUNECANE 
OCTANE 2 BROMO (2 EROMOOCTANE) 
OXIRANE lErFlAMETHYL 
OXKUNE rnAAMETHYL 
PALMITICACID 
P WI-RPI-&NYL ErliER 
P B R ~ P l i E N Y L I 3 H E R  
P-MOtJOOlPHENYL ITHER 
P SRqHoolPHENYL N E R  

'P -PHENYL N E A  
P-NYLMR 
PBROM(?DI~ -KETtER 
P BROMOOlPHENYL r m E R  

P - ~ ~ N Y L I T H E R  

P 6 W W W " Y L r m E R  

P BRqMOMPHENYL €WER 
P BAOMOOIPHEJYL ETHER 
P BROMOOIPHENYLERER 

+P SRO-NYL ETHER 
P-BAOMOMPHENYL ETHER 
peROMOMPHENYL EWER 
pBROMOMPmNYLETHER 
p B A O M O O e N Y L M R  
pBROMODlPHENYL ETHER 
pEROMODlPHENYL ETHER 
pBROMODlPHENYL ETHER 
PeRoMOMpHENYL ETHER 
peROMOMPHENYL ETHER 
p-BROMOMPHENYL N E R  
PENTACHLOROPHENOL 
PENTM;HLoR_oRIENOL 
PENTACHLOROPHENOL 
PENTACHLOROWENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 

peR*lpmNYL-R 

P W M R  

P-%!3m%WL=R 

621-64 7 
621.64 7 
621-64 7 
621-64 7 
621-64 7 
621647 
621-64 7 
621-64 7 
621-64 7 
86-30-6 
86306 
86-30-6 
88-306 
86-30-6 
86-30-6 
8830-6 
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86-30-6 
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86-30-6 
8630-6 
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86-30-6 
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88-30-6 
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86-30-6 
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1120-21-4 
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101 55-3 
101 55-3 
101 55-3 
101 55-3 
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101 55-3 
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101 55-3 

101 55-3 
101 55-3 
101 55-3 
101 553 
101 55-3 
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101 553 
101 55-3 
101 55-3 
101 553 
101 553 
101 55-3 
101 55-3 
101 55-3 
87 88-5 
87 86-5 
07 86-5 
87-86-5 
87-865 
87-865 
87-86-5 
87 86-5 
87 86-5 
87-86 5 

5078-206 

101 553 

101 553 
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740 
770 
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660 
750 
810 
440 
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390 
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360 
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330 
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330 
330 
330 
330 
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760 
790 
740 
770 
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750 
810 
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360 
360 
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330 
330 
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760 
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740 
770 
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V 
V 
V 
V 
V 
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V 
V 
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J 
V 
v 
V 
V 
z 
z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
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V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
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V 
V 
J 
V 
V 
V 
V 
z 
2 
V 
V 
J 
V 
V 
V 
V 
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V 
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V 
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V 
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V 
V 
V 
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46693 
46793 
46893 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
48195 
48295 
48295 
48395 
48395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43333 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 

@:E: 48195 

48195 
48195 
48295 
48295 
-5 
48395 
18395 
48395 
41593 
42193 
42293 
42493 
42493 
42593 
43393 
43493 
43493 
43693 
46593 
46593 
48693 
46793 
46893 
46993 
46993 
47093 
48195 
48 195 
48195 
48295 
48295 
48295 
48395 
46395 
48395 
41593 
421 93 
42293 

1 
7 
0 
0 
0 
1 

IO 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
0 
0 
2 
2 
0 
4 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 

10 1 

1 
0 
4 
2 
0 
2 
4 
0 
2 
4 
4 
0 
1 
5 
0 
0 
0 
5 
0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
0 
2 
4 
2 
4 
0 
4 
0 
1 
5 
0 
0 
0 

46593 0 46593 
7FT BH40786AE 
8 IN 
7FT  
6FT 
7FT 
5FT 
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6FT 
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2FT 
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6FT 
4FT 
5FT 
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2FT 
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4FT 
4FT 
2FT 
5FT 
6FT 
5FT 
6FT 
7 IN 
5 F T  
5FT 
5FT 

10 FT 
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5FT 
7FT 
8 IN 
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5FT 
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2FT 
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2FT 
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5FT 
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7 IN 
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SFT 
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BH40792AE 
BH40798AE 
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BH40816AE 
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BH00104PE 
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BHOOl06PE 
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W l O 9 P E  
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BHOOl 01 PE 
BH00104PE 
BH00105PE 
BHOOl08PE 
BHOOlO7PE 
BH00109PE 
BH40419AE 
BH40427AE 
BH40253AE 
SS40083AE 
BH40440AE 
BH40448AE 
BH40512AE 
BH40322AE 
BH40319AE 
BH4052OAE 
BH40786AE 
SS40140AE 
BH4079UE 
W 7 9 8 A E  
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
BHM)lOlPE 
BHW103PE 
BH00102PE 
BH00104PE 
BHool05PE 
BHoo106pE 
BH00107PE 
BH00108PE 
BH00109PE 
BH40419AE 
BH10127AE 
BwM53AE 
SS400B3AE 

B H ~ O ~ ~ O A E  

BH40440AE 
BH40448AE 
BIUOSlZAE 
BHIo3pAE 
BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BH40792AE 
BH40798AE 
BH40804AE 
BH40810AE 
W144AE 
BH40816AE 
BH00103PE 
BHM)lOIPE 
BHoo102PE 
BHOOlOdPE 
BH00105PE 
BH00106PE 
BHW108PE 
BH00109PE 
BHo0107PE 
BH40419AE 
BH10427AE 
BH40253AE 
SS40083AE 
BHWOAE 
BH40448AE 
BH40512AE 

PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL 
PENTADECANE 
PENTADECANE 
PENTAOECANE 
PENT ADECANE 
PENTAOECANE 
PENTADECANE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
P H E N F E N E  
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENAMHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENANTHRENE 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
M N O L  
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
WENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PHENOL 
PYRENE 
WRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
WRENE 

87 86-5 1600 1700ua/Ko U 
87 86-5 
87 86-5 
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87 86 5 
87 86 5 
87865 
87 86-5 
87865 
87 86-5 

87 86-5 
87 86-5 
87 86-5 

87 86.5 
07 86-5 
62962 9 
62462 9 
629-62 9 
62462 9 
629-629 
629-62 9 
85-01 8 
85-01-8 
85-01 -8 
85-01-8 
85-018 
85-01 -8 
85-01 -8 
85-01 8 
85-01-8 
8541-8 
85-01-8 
85-01 -8 
8501-8 
85-01-8 
85-01 8 
85-01-8 
85-01 8 
85-01-8 
85-01 8 
86-014 
8501-8 
8501-8 
85-01-8 
85-01-8 
85-01-8 
8501-8 
85-01-8 
108-95-2 
108-95-2 
108-95-2 
108-95-2 
108-952 
108-95-2 
108-652 
1w-952 
108-952 
108-95-2 
108-95-2 
108-95-2 
108-95-2 
108-952 
108-95-2 
108-952 
108-95-2 
108-95-2 
108-95-2 
108 95-2 
108-95-2 
108-95-2 
1w-652 
10&95-2 
108-95-2 
108-95-2 
108-652 
128040 
128040 
128oOo 
129-CQ-O 
128ooo 
12940-0 
129oOO 

a7 86 5 

a7 86-5 

1600 
1600 
1600 
1600 
1600 
1600 
1600 
1700 
1900 
2ooo 
1800 
1900 
2ooo 
1Mo 
1900 
2ooo 
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360 
390 
350 
360 
360 
360 
370 
380 
360 
330 
330 
330 
330 
330 
330 
330 
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760 
660 
790 
740 

790 
810 
860 
750 
440 
380 
390 
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360 

no 
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330 
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760 
790 
740 
m 
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440 
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390 
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J 
V 
V 
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V 
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V 
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V 
V 
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V 
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V 
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V 
V 
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V 
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A 
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V 
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V 
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J 
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PYRENE 129000 370 5. IdFT 'BH40322AE 370'wca 'u z 
43493 
43693 
46593 
46593 
46693 
46793 
46693 
46993 
46993 
47093 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
48395 
05093 
05093 
05193 
05393 
-3 
uM93 
40293 
40393 
-93 
40793 
40793 
40893 
40893 
10993 
40993 
41193 
41293 
41593 
41643 a::: 41793 

41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
4m3 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45893 
45093 
46193 
46293 
46593 
46693 
46793 
48893 
46993 

48295 

0 
0 
1 
7 
0 
0 
0 
1 

10 
1 
4 
0 
2 
2 
0 
4 
2 
4 
0 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 

2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 

5 

5 F T  
5FT  
7- 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
6FT 
2FT 
4FT 
4FT 
2FT 
6FT 
4FT 
5 F T  
2FT 
2- 
6FT 
1FT 
2FT 
2FT 
5FT 
2 F T  
2FT 
2FT 
6FT 
2FT 
5 F T  
1FT 
6FT 
2FT 
2FT 
2FT 
S F T  
2FT 
3 F T  
6FT 
2FT 
5FT 
2FT 
2FT 
4FT 
1FT 
5 F T  
3 F T  
6FT 
2FT 
6FT 
2 F T  
2FT 
6FT 
2FT 
6FT 
3 F T  
1FT 
6FT 
1FT 
5FT 
1FT 
2FT 
6FT 
1FT 
2 F T  
6FT 
1FT 
6 F7 
2FT 
5FT 
1FT 
3 F T  
2 F T  
1FT 
2 -  
2FT 
3FT 
2FT 
4FT 
6FT 
2FT 
4FT 

BH40319AE 
BH40520AE 
BH40786AE 
SS40140AE 
BJi40792AE 
BH40798AE 
BH40B04AE 
BH40810AE 
SS40144AE 
BH40816AE 
BH00103PE 
BH00lOl PE 
BH00102PE 
BH00105PE 
BH00104PE 
BH00106PE 
BHOOIOePE 
B r n 1  09PE 
BH00107PE 
BH00062AE 
BH00063AE 
BH00067AE 
BHOOO77AE 
BH40168AE 
BW169AE 
BH40119AE 
BH40124AE 
W0151AE 
BH40159AE 
BH40158AE 
BH40032AE 
BH40031AE 
BH40203AE 
BH40202AE 
BH40050AE 
BH40197AE 
BH40211AE 
BH40218AE 
BH40244AE 
BH40245AE 
BH40063AE 
BH40064AE 
BH40484AE 
BH40436AE 
BH40254AE 
W40262AE 
BH lo4AE 
8H40283AE 
BH40292AE 
BH40143AE 
BH40145AE 
BH40307AE 
BH40325AE 
BH40326AE 
8H40320M 
BH40321AE 
Wi40341AE 
BH4oxuAE 
BH40334AE 
WI40071AE 
EH4035SAE 
BH40354AE 
BH40349AE 
EH40035AE 
BH40034AE 
BH40190AE 
BH40376AE 
BH40375AE 
BH40560AE 
BH40378AE 
B W 7 9 A E  
W 3 8 6 A E  
BH40566AE 
BH40701AE 
BH40716AE 
BH40730AE 
BHJ0744AE 
BH40758AE 
BH00101PE 
BHOOlMPE 
BH00103PE 
W00104PE 
Wool 05PE 

PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
PYRENE 
WRENE 
PYRENE 
PYRENE 
PYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SNRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SNRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SNRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SNRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SNRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 

129-00-0 
129.000 
129-00 0 
129 00-0 
129-00-0 
129 00-0 
129-00-0 
12900-0 
1 W O  
129-00-0 
129 00-0 
129 00-0 
129-00 0 
129-00 0 
129-000 
12400-0 
129000 
129-00-0 
129-00-0 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
1-2 5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
10042 5 
1 w  5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
10042 5 
100-42 5 
100-42 5 
10042 5 
100.42 5 
100-42 5 
10042 5 
10042 5 
100-425 
100-42 5 
100-425 
100-425 
10042 5 
10042 5 
10042 5 
100-42 5 
100-425 
1 w  5 
100-42 5 
1oM2 5 
10042 5 
100-42 5 
100-42 5 
1oM2 5 
100-42 5 
100-42 5 
10042 5 
100-42 5 
10042 5 
10042 5 
10042 5 
100-425 
100 42 5 
100-42 5 
10042 5 
100-42 5 
100-42 5 
1 w 2  5 
1oM2-5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
1w-42 5 
100-42 5 
100-42 5 
100-42 5 

380 
360 
330 
330 
330 
330 
330 
330 
330 
330 
660 
760 
790 
770 
740 
790 
660 
750 
810 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Z 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
JNJ 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
gv 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
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. "-  ." . ." 
BH001WPE STYRENE 10042 5 

48395 
48395 
-9 
P209169 
-169 
p209469 
-69 
P209889 
p2oB889 
P210169 
P210189 
P210289 
P210289 
sPo387 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 

42493 
42493 
42593 
*2993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43903 

44393 
44393 
44893 
45693 
4.5693 
45193 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
48893 
46893 
P208989 
m 1 8 9  
P209169 
p209489 
p208489 
P2OW69 

,44093 

4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
5 
0 
4 
4 
0 
0 
a 
0 
5 
0 

2 F T  
SFT 
7FT 
1FT 
6FT 
5FT 
1FT 
2FT 
6FT 
2FT 
7FT 
2FT 
5FT 
4FT 
2FT 
6FT 
1FT 
2FT 
2FT 
5FT 
2FT 
2FT 
2FT 
6FT 
2FT 
5 F T  
I F T  
6FT 
2FT 
2FT 
2FT 
5 F T  
2FT 
3FT 
6FT 
2FT 
S F T  
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6FT 
2FT 
2FT 
6FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1FT 
5FT 
1FT 
2FT 
6FT 
1FT 
2FT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 
3FT 
2 T  
1FT 
2FT 
2FT 
3FT 
7FT 
1FT 
6FT 
5FT 
1FT 
2FT 
6FT 
2FT 
7 R  
2 F r  

BHOOlO7PE 
BHOO109PE 
SEP1789BR0406 
SEPl989ER0002 
SEP1989BR0406 
SEP2289BFl0406 

SEP30898R0002 
SEP3089BR0406 
SEP3189ffl0002 
SEP3189BR0406 
SP038702DH 
WOW62AE 
BH00063AE 
BH00067AE 
W00077AE 
W40168AE 
BH40169AE 
BH40119AE 
BH40124AE 
BH40151 AE 
BH40159AE 
BH40158AE 
W40032AE 
BH40031AE 
BH40M3AE 
BH4020UE 
BH4M)SOAE 
BH40197AE 
EM021 1AE 
BH4M18AE 
BH4M44AE 
BH40245AE 
BH40063AE 
BH40064AE 
BH40484AE 
BH4w36AE 
BH40254AE 
W40262AE 
BH40264AE 
BH40283AE 
6n-E 
BH40143AE 
W 1 4 5 A E  

BH40325AE 
BH40326AE 
BH40920AE 
BH40321AE 
BH40341AE 
W4W33AE 
BH40334AE 
-W971AE 
BH40355AE 
BH4A75uIE 
BH4WlgAE 

BH4003(AE 
BH40190AE 
EH40376AE 
W40375AE 
BHU)S80AE 
BH*o37BAE 
BH40379AE 
BH10386AE 
BH40566AE 
BH40701AE 
BH40716AE 
BH4073ME 
w 7 4 4 A E  
BC140758AE 
SEP17898RO*06 
SEP1989BR0002 
SEPl98SBRO406 
SEPZ289BRW 

y0307AE 

STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
SWRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
STYRENE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 
TCE 

10042 5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
100-42 5 
100 42 5 
100-42 5 
100-42 5 
1W 42 5 
100-425 
10042 5 
100-42 5 
100-42 5 
79-01-6 
79 01-6 
79 01-6 
79 01-6 
79-01 6 
79 01 6 
7401-6 
79 01.8 
7901 6 
79-01 -6 
79-01 -6 
79-01 -6 
79-01 -6 
79-01-6 
79-016 
79-01 -6 
79-01-6 
79-01 -6 
79-01 -6 
79-01-6 
79-01-6 
79-01 -6 
79-01 -6 
7901 6 
79 01-6 
79-01 -6 
79-01 6 
79-01-6 
79-01-6 
79 01-6 
79-01-6 
79-01-6 
79-01-6 
79-01-6 
79-01-6 
79-01 6 
79 01-6 
7401-6 
79-01-6 
79-01 -6 
79-016 
7941-6 
7941-6 
7941-6 
79-01-6 
79-01-6 
7941 -6 
79-01-6 
79 01-6 
79-01 6 
79-01 6 
79-01-6 
79 01-6 
79 01-6 
79 01-6 
79 01-6 
79-01 -6 
7801-6 
79-01 -6 
79-01-6 
79-01 -6 
79-01 -6 
79-01 -6 
7401-6 
7941-6 
79-01-6 
79-016 
79-01 -6 

SEP3189BR0002 TCE 79-01-6 

5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
720 

6 
6 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

26 
5 
5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
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6 
6 
6 
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5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 
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6 
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V 
V 
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V 
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V 
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V 
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V 

V 
V 
V 
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V 
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V 
A 
V 
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SPo387 
05093 
05093 
05193 
05393 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40693 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
12993 
431 93 
43393 
43393 
43493 

43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
48583 
46693 
46793 
48893 
16993 
481% 
48195 
48195 
48295 
48295 
48295 
-5 
48395 
P208989 
P209189 
P209le.9 
P209489 
p2w)4%9 
pzoBB89 
p2M)889 
P210189 
F210189 
P210289 
P210289 

4 
2 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 
3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
5 
1 
1 

5FT 
4FT 
2FT  
6 F T  
1FT 
2FT 
2FT 
5FT 
2FT 
2FT 
2FT 
E F T  
2FT 
5FT 
1FT 
6 F T  
2FT 
2FT 
2FT 
5 F T  
2FT 
3 F T  
6 F T  
2FT 
5 F T  
2FT 
2FT 
4FT 
1FT 
5 F T  
3 F T  
6FT 
2FT 
6 F T  
2FT 
2 F r  
6 F T  
2FT 
6 F T  
3 F T  
1FT 
6 F T  
1FT 
5 F f  
1FT 
2Fr 
6FT 
1FT 
2FT 
6 F T  
1FT 
EFT 
2FT 
5FT 
1 F f  
3Ff 
2FT 
1FT 
2FT 
2FT 
3 F T  
2FT 
4FT 
EFT 
2FT 
4FT 
6FT 
2 F r  
5FT 
7FT 
I F T  
6FT 
5 F r  
1FT 
2FT 
6FT 
2FT 
7FT 
2FT 
5FT 
4FT 
6 F T  
2FT 
1FT 

TCE 
TETRACHLOROETHENE 
TETRACHLORMTMNE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETMNE 
TETRACHLOROtTHENE 
TETRACHLOROETHENE 
TETRACHLOROEMENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TElRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
T€IBACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOAOETHENE 
TETAACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROEMENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
T t3RACHLORVNE  
TETRACHLOROETHENE 
TETRACHLORORHENE 
TETRACHLOROEMENE 
mAAC&OROtjXi€NE 
TETRACHLOROETHENE 
TETRACHLORO€@ENE 
TETRACIUOROETHENE 
T€rRACHLOROET)(ENE 
TETRACHLOROETHENE 
TETRACHLOROEMENE 
TETRI*CmOROrm€N€ 
TETRAC&OROE_THENE 
TETRACHLOROETHENE 
- W H E N €  
TETRACHLOROETHENE 

TETRACHLOROETFlENE 
V H L O R - N E  
TETRACHCOROrmENE 

,TETRAC"ENE 
T E T R + H L w N E  
TETRACHLOROETHENE 
TElRF$-+ORFHENE 
TETRACHLOROETHENE 

--~cKcFNE 

=EG%-F?F?!ENE 

T W W W N E  
~ S F - W N E  

TETRACHLpfKSlHEUE 

~ O R O E T H M E  

TETRACHLORO€fljENE 
m O _ E T H E N E  

TETRACHLOROEMENE 
TETRAC&OAOETHENE 

TETRACHLOROEliiENE 
T E T R k c " E N E  
TETRACHLORORMNE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
TETRACHLOAOETHENE 
TETWCHLOROETHENE 
TETRACHLOROETHENE 
T'€fRACHLOROETHENE 
mRACHLOROEMENE 
TETRACHLORO€WENE 
TETRACI-ILOROETHENE 
TOLUENE 
TOLUENE 
TOLUENE 

79-01-6 
127 18 4 
127 I8 4 
127 18 4 
127 18-4 
127 18 4 
127 18-4 
127 18-4 
127 18 4 
127 18 4 
127 18 4 
127 18-4 
127 18 4 
127 18-4 
127 18-4 
127 18-4 
127 18 4 
127 18-4 
127 18-4 
127 18 4 
127 18-4 
127 18 4 
127 18-4 
127 18-4 
127 18 4 
127 18 4 
127 184 
127 184 
127 18 4 
127 18 4 
127 18-4 
127 18-4 
127184 
127 18 4 
127 16-4 
127 18-4 
127 18 4 
127184 
127 18 4 
127 18-4 
I27 18 4 
127 184 
127 18-4 
127 184 
127 18 4 
127 18-4 
127 18-4 
127 18 4 

127 18-4 
127 18-4 
127 18-4 
127 18-4 
127 18-4 
127 18-4 
127 18-4 
127 18 4 
127 18-4 
1 n  16-4 
127 I 8 4  
127 16-4 
127 18 4 
127 18-4 

127 184 
127 18 4 
127 18-4 
127 18 4 
127 18 4 
127 18 4 
127 18-4 
127 18-4 
127 18-4 
127 18 4 
127 18-4 
127 18-4 
127 18-4 
127 18 4 
127 18-4 
127 16 4 
10&8&3 
10&8&3 
10&w 3 

127 i a  4 

127 18-4 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
5 
6 
5 
5 
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12 
6 
6 
5 
6 
5 
5 
6 
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6 
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6 
6 
5 
6 
6 
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6 
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2 2FT BM00077AE TOLUENE 
40093 
40093 
40293 
40393 
40693 
40793 
40793 
40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 

.E: 44393 

44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 
46593 
46693 
46793 
46893 
46993 
48195 
48195 
48195 
48295 
48295 
48295 
48395 
48395 
p208989 
P209189 
P209189 
p209489 
P209489 
P209889 
P209889 
P210189 
P210189 
F210289 
pL10289 
sw387 
48195 
48195 
48195 
48295 - 48295 
48295 

1 2FT 
4 5FT 
2 2FT 
2 2FT 
1 2FT 
5 6FT 
1 2FT 
4 5FT 
1 1FT 
5 6FT 
1 2FT 
1 2FT 
1 2FT 
5 5FT 
2 2FT 
5 6FT 
2 3 F T  
5 5FT 
2 2FT 
1 2FT 
1 2FT  
4 4FT 
1 1FT 
5 5FT 
2 3FT 
5 6FT 
1 2FT 
5 6FT 
2 2FT 
2 2FT 
5 6FT 
2 2FT 
5 6FT 
3 3 F T  
1 1FT 
5 6FT 
1 1FT 
5 5FT 
1 1FT 
1 2FT 
5 6FT 
1 1FT 
2 2FT 
5 6FT 
1 1FT 
5 6FT 
5 5FT 
2 2FT 
0 1FT 
2 3FT 
2 2FT 
1 1FT 
1 2FT 
1 2FT 
3 3 F T  
0 2FT 
2 4FT 
4 6FT 
0 2FT 
2 4FT 
4 6FT 
0 2FT 
4 5FT 
5 7FT 
0 1FT 
4 6FT 
4 5FT 
0 1FT 
0 2FT 
4 6FT 
0 2FT 
5 7FT 
0 2FT 
4 5 F r  
2 4FT 
4 6FT 
2 4FT 
0 2FT 
4 6FT 
0 2FT 
2 4FT 
0 2FT 
2 4FT 

BH40166AE 
BH40169AE 
BH40119AE 
BH40124AE 
BM40151 AE 
BM40159AE 
BH40158AE 
BH4W32AE 
BM40031AE 
W0203AE 
BH00202AE 
BH4W50AE 
BM40197AE 
BH4MllAE 
BM40218AE 
BH40245AE 
BH40244AE 
BM40064AE 
BH4W63AE 
BH40484AE 
BM40436AE 
BH40250AE 
BH40262AE 
BH40261AE 
BM40283AE 
BM4M92AE 
BM40143AE 
BH40145AE 
BH40307AE 
BM40325AE 
BM40326AE 
BH40320AE 
BM40321AE 
BM4034lAE 
BH40333AE 
BM40334AE 
BH40071AE 
BM40355AE 
BM40354AE 
BH40349AE 
BH40035AE 
BH40034AE 
BM40190AE 
BH40376AE 
W0375AE 
BH4056OAE 
BH40379AE 
BH40378AE 
BH40386AE 
BH4a566AE 
BM40701AE 
BH4071ME 
BM40730AE 
w 7 4 4 A E  
W75BAE 
BHo0101PE 
BmK)lMPE 
BmM103PE 
BHoOlOIPE 
8HOOlWE 
WOO1 06PE 
BMOO107PE 
Bm)0109PE 
SEP17898R044J6 
SEP1- 
SEP19898R0406 
SEPp898R0406 
SEP2289BR0002 
SEP2689BR0002 
SEF2689BR0406 
SEP3089BR0002 
SEP3089BR0406 
SEP3189BRoo02 
SEP318sBR0406 
sp038702DH 
BHoO103PE 
BH00102PE 
BHo0101PE 
BHO0108PE 
BH00104PE 
BHO0105PE 
BHoo107PE 
BMWlOBPE 

TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
T C E N E  
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
TOLUENE 
T U N E  
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

10888 3 5 2 W a  J A 
108883 
10888 3 
10888 3 
108883 
108 88-3 
108.883 
10888-3 
10888 3 
108-88 3 
108883 
10688 3 
10888 3 
108 88-3 
10888 3 
10888 3 
108 88-3 
108-88-3 
10888 3 
108 88-3 
10888 3 
10888-3 
108 88-3 
10888-3 
108883 
108 88-3 
10888-3 
108 88-3 
10888-3 
10888 3 
10888-3 
10888 3 
108 88-3 
108-893 
108-883 
10888-3 
108-883 
108-883 
108-883 
10888-3 
1-3 
108863 
108883 
108-883 
10888 3 
108-88-3 
10688-3 
108863 
108863 
10688-3 
1-3 
108863 
108863 
10688-3 
108863 
10688-3 
1-3 
10@-@-3 
108863 
1-3 
10&8&3 
loam 3 
108-89-3 
1C0-88-3 
1W-853 
108-88-3 
1oBj)B3 
108-88-3 
108883 
108883 
108-853 
10688-3 
10688-3 
1W-88-3 
10688-3 
108-88-3 
10-35-5 
10-355 
10-35-5 
10-355 
10-35-5 
10-35-5 
10-355 
10-35-5 

6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
6 
5 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
6 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
120 

6 
6 

25 
25 
25 
25 
25 
25 
25 
25 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 



48195 
481 95 
48295 
48295 
48295 
48395 
48395 
41593 
42193 
42293 
42493 
43393 
43493 
43493 
43693 
46593 
46593 
46693 
46793 
46893 
46993 
46993 
47093 
sPo387 
sPo387 
05093 
05093 
05193 
05393 
40093 
A0093 
40293 
40393 
40693 
40793 
40793 
40893 

0 41193 
41293 
41593 
41693 
41793 
41793 
41993 
41993 
42093 
42193 
42293 
42393 
42493 
42493 
42593 
42993 
42993 
43193 
43393 
43393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 
45793 
45893 
45893 
46193 
46293 

46793 
46893 

0 
2 
4 
0 
2 
4 
0 
4 
4 
0 
1 
0 
0 
0 
5 
0 
1 
7 
0 
0 
0 
1 

10 
1 
2 
2 
1 
5 
1 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
5 
1 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
I 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
5 
1 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 
2 
2 
1 
1 
1 

0 48195 2FT 
4FT 

W00101PE 
B n w i  0 2 ~ ~  

6FT 
2FT 
4FT 
6FT 
2FT 
SFT 
6FT 
5FT 
6FT 
5FT 
5FT 
5FT 

10 FT 
5FT 
7FT 
8 IN 
7FT 
6FT 
7FT 
5FT 

16 IN 
7FT 
4FT 
4FT 
2FT 
6 F f  
1FT 
2FT 
2FT 
5 F T  
2FT 
2FT 
2FT 
6FT 
2FT 
5FT 
1FT 
6FT 
2FT 
2FT 
2FT 
5FT 
2FT 
3FT 
6FT 
2FT 
5FT 
2FT 
2FT 
4FT 
1FT 
5 F T  
3FT 
6FT 
2FT 
6FT 
2FT 
2FT 
6FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1FT 
5FT 
1FT 
2FT 
6FT 
1FT 
2FT 
6 F l  
1FT 
6FT 
2FT 
5FT  
I F T  
3 F T  
2FT 
1FT 
2FT 
2FT 

t3timiwPE 
Bt iw iwPE 
EitiooiosPE 
~ n m i w P E  
BH00107PE 
BHOOlOSPE 
BH40419AE 
BH40427AE 
BH40253AE 
BtM0440AE 
BH40512AE 
BH40319AE 
BH*o322AE 
BWOS20AE 
BH40786AE 
SS40140AE 

BH40798AE 
BH40804AE 
BH40810AE 
SS40144AE 
BH40816AE 
SPO38702DH 

B r n E  
BH00063AE 
BH00067AE 
BHOOO77AE 
BH40168AE 
BH40169AE 
BH40119AE 
BH40124AE 
BH40151AE 
BH40159AE 
BH40158AE 
BH40032AE 
BH4M)31AE 
BH40203AE 
BH9MWAE 
BHW50AE 
BH40197AE 
BH40211AE 
BH40218AE 
Bti40244AE 
BH4024SAE 
BH40063AE 
BH40064AE 
BH40484AE 
BH40436AE 
BH40254AE 
BH40282AE 
Sti40284AE 
BW83AE 
81-14028UE 
BH40143AE 
BH40145AE 
BH40307AE 
BH403WAE 
BH40326AE 
BH40320AE 
BH40321 AE 
BH40341AE 
BH40333AE 
W40334AE 
W 7 1 A E  
BH40355AE 
BH40354AE 
BH40349AE 
BHW35AE 
BH40034AE 
BH40190AE 
BH40376AE 
BH40375AE 
BH40560AE 
BH40376AE 
BH40379AE 
BH40386AE 
8wlOs6AE 
BH40701AE 
BH40716AE 
BH40730AE 
BH40744AE 

~ ~ 4 0 7 9 2 ~ ~  

S W ~ ~ W D H  

TOTAL XYLENES 
TOTAL XYLENES 
TOTAL XYLENES 
TOTAL XYLENES 
TOTAL XYLENES 
TOTAL XYLENES 
TOTAL XYLENES 
TOTALXYLENES 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TOXAPHENE 
TRANS1 2 DICHLOROETHENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 SMCHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1SMCHLOROPAOPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS1 3 DlCHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 3  DICHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS1 SMCHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS 1 3-DICHLOROPAOPENE 
TRANS 1 3 MCHLOROPROPENE 
TRANS1 SMCHLOROPRWENE 
TRANS 1 3-MCHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS 1 &DICHLOROPROPENE 
TRANS 15MCHLOROPROPENE 
TRANS 13-DICHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 SDICHLOROPAOPENE 
TRANS 1 SMCHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1SMWLOROPAOPENE 
TRANS 1 3 - O I C H L ~ N E  
TRANS 1 SDlCHLOROPROPENE 
TRANS 1 S D I C H L ~ R O P E N E  
TRANS 1SDICHLOROPROPENE 
TRANS1 SMCHLOROPROPENE 
TRANS 1 SMCHLOROPROPENE 
TRANS 1 3 DICHLOROP_ROPENE 
TRANS 1 SDICMOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 SDICHLOFIOPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 SMCHLOAOPROPENE 
TRANS 13-MCHLOROPROPENE 
TRANS 1 3-MCHLOROPROPENE 
TRANS 1 SMCHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 3DICHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 SMCHLOROPROPENE 
TRANS 1 3-MCHLOROPROPENE 
TFIANS 1 3-DlC+!tOFU)PAOPENE 
TRANS1 SMCHLOROPROPENE 
TRANS1 SMCHLOROPROPENE 
TRANS 1 SMCHLOROPAOPENE 
TRANS1 SMCHLOROPROPENE 
TRANS 1 SMC-=NE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 SDICHLORWROPENE 
TRANS 1 3MCHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 

1330207 
1330 20 7 
1330-20 7 
1330 20 7 
1330 20 7 
1330207 
1330-20 7 
1330 207 
8001 35 2 
800135 2 
8001 352 
8001 35 2 
8001 352 
8001 352 
8001 352 
8001 352 
8001 352 
800135 2 
8001 352 
8001 352 
8001 35 2 
8001 352 
8001 352 
8001 352 
8001 35 2 
156 605 
10061-02-6 
10061-02-6 
10061-02 6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02 6 
10061-02-6 
10061 02-6 
10061-02-6 
10061-02-6 
10061-026 
10061-02-6 
10061-026 
10061-02 6 
10061-02 6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02 6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061.02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02 6 
10061-02-6 
10061-02-6 
10061.02-15 
10061-02-15 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 

5 
5 
5 
5 
5 
5 
5 
5 

210 
170 
190 
170 
170 
180 
180 
170 
160 
160 
160 
160 
160 
160 
160 
160 
40 

5 
5 
6 
5 
6 
6 
6 
6 
6 
6 

32 
5 
5 
5 
6 
6 

28 
5 
5 
5 
6 
5 
5 

29 
12 
6 
6 
5 
6 
5 
5 
6 

11 
5 
6 
6 
6 
6 
5 
8 
6 
5 
6 

12 
12 
28 
6 
6 
7 
6 
6 
6 

30 
6 
5 
5 
5 
5 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
J 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

55 



3 
0 
2 
4 
0 
2 
4 
0 
4 
5 
0 
4 
4 
0 
0 
4 
0 
5 
0 
4 
2 
4 
5 
0 
0 
2 
4 
0 
2 
4 
0 
4 
0 
0 
2 
1 
4 
2 
2 
1 
5 
1 
4 
1 
1 
5 
1 
1 
5 
2 
2 
5 
2 
5 
1 
1 
4 
1 
5 
2 
5 
1 
5 
2 
2 
5 
2 
5 
3 
1 
5 
1 
1 
5 
1 
5 
1 
2 
5 
1 
5 
2 
5 
0 

3FT BH40758AE TRANS 1 3 DICHLOROPROPENE 
48195 
40195 
48195 
48295 
48295 
48295 
46395 
46395 
P208989 
P209189 
P209189 
p209489 
p2ooQ89 
P209889 
p209889 
P210189 
P210189 
P210289 
P210289 
sPo387 
41593 
42493 
42593 
48195 
481 95 
48195 
48295 
48295 
48295 
48395 
48395 
48295 
48295 
05393 
40093 
40093 
40293 

.E3 40793 

40893 
40893 
40993 
40993 
41193 
41293 
41593 
41693 
41793 
41%3 
41993 
41993 
42093 
42193 
-3 
42393 
42493 
42493 
42593 
42993 
42993 
13193 
43393 
(9393 
43493 
43493 
43693 
43793 
43793 
43893 
43993 
43993 
44093 
44393 
44393 
44893 
45693 
45693 ez; 
46193 

2FT 
4FT 
6FT 
2FT 
4FT 
6FT 
2FT 
5FT 
7FT 
1FT 
6FT 
5FT 
1 F T  
2FT 
6FT 
IFT 
7FT 
2FT 
5FT 
4FT 
6FT 
7 IN 
5FT 
2FT 
4FT 
6FT 
2FT 
4FT 
6FT 
2FT 
5FT 
2FT 
2FT 
2FT 
2FT 
S F T  
2FT 
2FT 
2 F r  
6FT 
2FT 
5FT 
1FT 
2FT 
6FT 
2FT 
2FT 
5FT 
2FT 
3FT 
6FT 
2Fr 
5FT 
2FT 
2FT 
4FT 
1FT 
5FT 
3FT 
6FT 
2FT 
6FT 
2Fr 
2FT 
6FT 
2FT 
6FT 
3FT 
1FT 
6FT 
1FT 
1FT 
5FT 
2FT 
6FT 
1FT 
ZFT 
6FT 
1FT 
6FT 
2FT 
5FT 
1FT 

BH00101PE 
W l 0 2 P E  
BH00103PE 
BHOolMPE 
BHOolOSPE 
BH00106PE 
BH001 O7PE 
BH00109PE 
SEP178QBR0406 
SEP198gBRW 
sEPlgBgBR0406 

SEP2889BR0002 
SEP2689BR0406 
SEP3089BR0002 
SEPr)8QBRa(06 
sEP3189BR0002 
SEP3189BRM06 
SW38702DH 
BH40419AE 
SS40083AE 
BH40448AE 
BH00101PE 
BHOOIMPE 
WOOlWPE 
BHOO104PE 
BHo0105PE 
EHOOlOGPE 
BHo0107PE 

BmK)104PE 
BmK)104PE 
BHooonAE 
BH40188AE 
BH40169AE 
WI 19M 
BH40124AE 
BH40151AE 
W 1 5 9 M  
BH40158AE 
8H40032AE 
-31AE 
BH(0202AE 

BH4oOWAE 
W 1 9 7 A E  
W l l A E  
BH40218AE 
W40244AE 

BH10063AE 
m A E  
BHuy84AE 

WU02S1AE 
-E 
BH40284AE 
w= 
BH4029UE 
BH40143AE 
BH4014SAE 
BW0307AE 
BH40325AE 
mwJ326AE 
BH403X1AE 
BH40321AE 
BH40341AE 
W 3 3 3 A E  
BH40334AE 
BH40071AE 
BH4W54AE 
BH40355AE 
Bt140349AE 
BH40035AE 
BH40031AE 
BH401 QOAE 
BH40376AE 
BH40375AE 
BH40560AE 
BH40378AE 
BH40379AE 
BH40386AE 

BHOpQPE 

EwS203AE 

BH40225AE 

~- 
trans t 3 DICHLOROPROPENE 
trans 1 3-DICHLOROPROPENE 
trans 1 3-DICHLORWROPENE 
trans 1 BDICHLOROPROPENE 
trawl BDCHLORWROPENE 
Irans 1 3 DICHLOROPROPENE 
Wans 1 3 DICHLOROPROPENE 
trans 1 BDCHLOROPROPENE 
TRANS 1 3 DICHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS1 BDICHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS 13-DICHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 1 3-DICHLOROPROPENE 
TRANS 1 3MCHLOROPROPENE 
TRANS1 3-DICHLOROPROPENE 
TRANS 1 SDICHLOROPROPENE 
TRANS 13-DICHLOROPROPENE 
TRIBUTYL PHOSPHATE 
TRIBUTYL PHOSPHATE 
TRIBUTYL PHOSPHATE 
TRICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROEMENE 
TRCHLWETHENE 
TRIDECANE 
UNMCANE 2 &DIMETHYL 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 
VINYL ACETATE 

1006142 6 
10061 02-6 
10061 02 6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02 6 
10061-02-6 
10061 02-6 
10061-02-6 
1006142-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061-02-6 
10061 02-6 
1006142 6 
10061-02-6 
10061-02-6 
126-73-8 
126 73 8 
126 73 8 
79 01% 
79-01-6 
7941 -6 
79-016 
79-01-6 
79 01-6 
79-01-6 
7941-6 
62950-5 
17301 23-4 
108-054 
108 054 
108-054 
108-05-4 
108-054 
108-054 
108054 
108-05-4 
108-054 
108-054 
108054 
10845-4 
108-05-4 
108 05-4 
108.05-4 
108054 
108054 
108-054 
1o&osJ 
10&054 
108 054 
108-054 
108-054 
108054 
108054 
16805-4 
108054 
108-054 
108 054 
108054 
108-054 
108054 
10&054 
108054 
108 05-4 
106-054 
108 05 4 
10805 4 
1W05-4 
10845-4 
108 054 
108-05-4 
108-05-4 
16805-4 
10805-4 
108-054 
1W5 -4  
106054 
108-054 
108-054 

5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
5 
6 
6 
6 

650 
720 

6 
6 

440 
350 
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URANIUM 234 
URANIUM 234 
URANIUM 234 
URANIUM 234 
URAN'JCM 234 
URANIUM234 ~ 

URANIUM 234 
URANUM 234 
URANIUM 234 
URU$UM 234 
UR&NIUM 234 
URANIUM 234 
U m & M  234 
URANIUM 234 
URANJUM 234 
!JR@JM 234 
URANdUM 234 

URANIUM-234 

URANJUM-234 
URANIUM-234 
URANIUM 234 
URANIUM 234 
URhNLUM-234 
URU.l!UM-234_ 
- URANIUM 234- 
U R E M  234 
U R i E M 2 3 4  - 
URANIUM 234 

rUE@IEM 234 
URANWlUM 234 

gewFt-234-_ 

U K U M -  234 ___ 
-URANIUM ~ 1-- - 234- 

URANIUM-234 - 
URANIUM123q- 

URANIUM-234- 

_ - ~ - - -  " 

URANIUM 234 
--URmUT 234 
URiUM 234- 
URANIUM 234 

'CRw@-&1234 
URA_N!UM 234 
URA"JM 234 
URANIUM 234 
URANIUM 234 
URANIUM234 ~ 

URA;NUM 234 _ _  
URA"JM 234 
URINLUM2~ 1_ 

- ---_I 

URAy_UM-234 
!JRAbJlJfM-234 - -_ 
URANNUM-234 
URANM-234 
URA@4U-M 234 
URANIUM 234 

13 



0 
3 
0 
4 
3 
0 
4 
0 
3 
0 
4 
4 
0 
3 
0 
3 
4 
5 
0 
2 
2 
4 
2 
4 
0 
2 
4 
3 
0 
2 
4 
5 
0 
2 
4 
5 
7 

10 
0 
0 
0 
0 - 
2 
r! 

4 

2- 

0 
2 

0 

4 

0 
0 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 

0 
5 

0 

0: 

9 FT URANIUM-234 
4FT URANIUM234 

10 FT URANIUM 234 
9 FT URANIUM 234 
3 FT  URANIUM234 
9 FT URANIUM 234 
3FT  URANIUM234 
7FT URANIUM234 
4FT I UR_ANIUM 234 

10 FT URANIUM 234 
I O F T  URANIUM234 

9 FT URANIUM 234 
3-FT - URANIUM 234 
5FT URANIUM234 
5,FT -_-URpNIUM 234 
6FT  URA"JM234 

10 FT_ URFINJEM 234 

3FT  U5ANlUM-234 

4 FT- - URFL+NJM-234 
4FT I ,UAAEIUM-234 
6 FT-_ !JRANlUM-234 
3 !=J URIlUM 234 
6FT E@!UM234 
2FT URAPNIUM234 
4FT - URANIUM234 
6 FT UF!A-Nl_UM 234 

UR-VjIUM 234 
""URJNIUM 234 

4FT UR-YIUM-234 
5FT- URANiUM234 

5-F _UR-AN!UM 234 

SLN dUs!Y!?!? 234 
16!!!- _ _  U?%!!!-234 

I 7FT- URAN!EA234 
2-FT )JiR-MURUM 234 

-6 FT- URANFM 234 
7rlN___ URe!XM 234 

6 FT URANIUM-235 
57fY-1 U<%iJM233 

E?---URANk!M 2 5  
4-T- ".I?JRANIUM 235 

4-' -_ -1UM 235 

2"-- ;!E!F!!:235 
-?E_ U!!!&Guh?1235 
2 L F -  -2RANlUM 235- 

15?FT1 ?JkE!!2M235 

6 F  - - $?@$!!!2= 33-FT- URANIUM--2% 

5-T __ _URANIUM 235 

-6 FT- Ui3AJlJUM-235 
2;-c-_ -URANIUM 235 

---- 6 FT URANEM 235- 

-6 5- - URANIUM 235 
$E --u%@iE 235 

6 FT .!R-ANJUM 235 
6-v-  ~ ,ERL&M 235 
."-- 

5 FT URANIUM-235 
6 FT URANIUM 235 
5 FT _URfiNlUM-235 
5 fl UR-YLUM-235 
3 F- 'uRAN!UM-g5 
5 F_T TU-eJUM 235 
5+FT I URiI4UM235 
5 FT 'U&W!UM 235 
6FT- UFi&+!M-235 
5 FT U_RANNUM-235 
5 FT UJRANWM 235 
SFT URAtjIUM235 

10 FT URANIUM 235 

-a 

11 085 0 1- 0 7'pcJg 
11 085 
11 0 8 5  
11 0 8 5  
11 085 
1 la-5 
11 085 
11 08-5 
11-08-5 
11 085 
11 08-5 
11 085 
11 08-5 
11 08-5 
11-08 5 
11 085 
11085 

11 085 
11 08-5 
1148-5 
11*5 
1148-5 
11-08-5 
11-08 5 

11 08-5 

11-08 5 
11-08-5 

11*5 ~ 

1 1 9 - 5  
11 08-5 

1108-5 " 

11 085 

11 0&5 

11 9&5 

11-E 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

15117 96-1- 
15117 96-1 
1511796-1 

15117 96-1 - 
15117 96-1 
1 5 1 7 7 ~ ~ j  
1511796-1 
1511796-1-_ 
15lJ796-1 ' 
15117 96-1 

151jT-96-1 I 

BJ 

U 
U 

J 
U 
J 
J 
U 

^* 

u- 

- 

14 



43793 BH40332AE 0 S F T  URANIUM235 15117 96 1 0 012 0 54 pcdg A 
15117 96 1 
15117 96-1 
15117 96-1 
15117 96 1 
15117 96 1 
15117 96 1 
15117 96-1 

15117 96-1 
15117 96-1 
151J7 96-1 
15117-96-1 
15117 96-1 
15117 96-1 

151_17 96-1 
15117 96-1 
15117% 1 
15117-96-1 

151 17-96-1 
15117 96-1 

I _  15117 96-1 
15117 96-1 
15117 El 
15117-96 1 
15117-96-1 
1 51 17-96- 1 
15117 96 1 
15117 96-1 
15117-96-1 

151 17-96-1 
15117 96-1 
15117 96-1 
15117-96 1 

- 15117 96 1 
15117 96 1 
15117-96-1 
15117-96 1 
151 17-96-1 
151 17 96-1 
15117 96-1 
1 51 1 7-96- 1 
15117-96-1 

15117-96-1 

15117 96-1 

15117 96-1 

- _  
1511T 96-1 

151 17 -96-1 
15117 96 1 

0 014 
0 0530821 

0 015 
0 026261 1 

0 031 
0 005 
0013 
0 012 
0 014 
0 014 
0016 
0 03 

0 032 
0 024 
0064 
0 018 
0 019 

0 013 
0 0 2  

0033 I 

0 0_44 

0 01_8 
0013 

0 012 
0-049- 

00213394 
00130661 
0 0203163__ 

OC l  9 
006956~1 I 
oo%E!* 

0 06877_5L 

0 2%??3."_ 
0_07E7?5- 
?10%%- 

0 018(?65_2_ 

0-?@6999 - 
005462~1 
0 I 

Y!!E??? 
00635225 

0 0762345 

0 08225?3 

0 1 1 88879 
00797g8 

0_052OJ 39 

0 0873965- 

BJ 
U 
BJ 

J 
BJ 
B 
B 
BJ 
B 
BJ 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
BJ 
J 
w 
BJ 

J 

U 
U 

U 

U 
U 
U 
U 
U- 

U 
U 

A 
V 
V 
A 
V 
A 
A 
A 
A 
V 
V 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 
V 
V 
V 
V 
A 
A 
A 
A 
A 
V 
A 
A 
V 
V 
A 
V 
A 
A 

v -  
&V I 

V 
V 
V 

A -  
A ^- 

A 

15 



1 



e 
2 





4 



5 



6 



7 





0 

0 

0 
9 



10 



11 



12 



13 I 



14 

Y33 



1 

i 

1743493-2 J 
42993 BH40144AE 1 7 10 FT LITHIUM 17439-93-2 22 561rngkg B J 

'40093 jBH4017OAE 1 6 8 FT LITHIUM 1743943-2 25 89lrngRg B J 
44893 iBH4019lAE 6 - 12FT LITHIUM 17439-9%2 24 65lmglks B 

40993 IBH40206AE 10 19FT LITHIUM 17439-93-2 10 6 3 I M e  B J 
'41693 iBH4022OAE 1 6 12,- LITHIUM 17439-93-2 231 799mglkg J 
'41793 IBH40246AE I 6 IllFT LITHIUM i 7439-93-2 221 103mglkg B J 
42293 IBH40256AE 6 IIIFT LITHIUM 17439-93-2 IO! I 9 1  m@kg B J 
42293 ,BH40258AE 11 I3lFT ]LITHIUM 17439-93-2 10; 95-9 B J 
42393 IBH40264AE 6) 81FT lLlTHlUM 17439-93-2 21 I 54-9 B J 
42593 ;BH4029OAE 101 17)FT lLlTHlUM ! 7439-93-2 10: 6 9 h ~ k g  0 J 

40793 BH4016oAE 6 8FT LITHIUM 17439-93-2 101 64t'r@Xg B J 

J 
40993 jBH40204AE 6 1OFT LITHIUM 17439-93-2 I O  44mencQ B J r _ ~ _  - 

I $43193 BH40309AE I 61 I l lFT lLlTHlUM ' 7439-93-2 23, 6msnc9 10 J I 
15 



16 



-. 

17 



18 

Y37 



I 

19 



i 

20 



P207589 SEP0389BRl521 151 21 FT NICKEL 17440-02-0 8 148mgkg A 
P208989 SEPl789BR0915 9 15FT NICKEL '7440-02-0 8 34mgkg UJ A 
P209089 SEPl889BRl218 12 18FT NICKEL 7440-02-0 8 131mglkg A 
P209089 SEPl889BR1824 I 8  24FT NICKEL 7440-02-0 8 48- UJ A 
' m l 8 9  SEPl989BRlOl6 10 I G T N I C K E L  7440-02-0 8 7mgkg J A 
Pm189 SEPl989BRl622 I 16 22 FT lNlCKEL 7440-02-0 8 1571n~kg A 

'-9 SEP2289BR0912 9 12FT lNlCKEL 7440-02-0 81 7manCg UJ A 
P209489 SEP2289BRl213 12 I ~ F T  'NICKEL 7440-02-0 8 282)mgkg A 
P209489 SEP2289BRl416 14 16FT NICKEL 17440-02-0 8 113mglkg A 
P209489 SEP2289BRl621 16 21 FT NICKEL 17440-02-0 8 65m@g UJ A 
P209589 SEP2389BRi015 10 I4FT NICKEL 17440-02-0 8 72nglkg UJ A 
P209889 SEP2689BR1016 10 16FT NICKEL 17440-02-0 8 28mgkg UJ A 
P210189 SEP3089BRO915 9 I ~ F T  NICKEL j 7440-02-0 81 48-g B V 
k210189 \SEP30898Rl521 15 21 FT NICKEL j 7440-02-0 81 21 9lmgkg V 

_- ~ - - - - ~  

21 

P210189 iSEP3089BR2127 21 
P210289 ISEP3189BR1319 13 

2 7 f T  NICKEL j 7440-02-0 81 21 7lrn@kg V 
I9FT NICKEL 17440-024 81 17lmgkg UJ A i 



22 

_ -  



23 



24 



I 25 



26 



27 



' Y47 28 



29 



30 



31 



32 



I 

‘ e  
33 



1 



2 



3 

' 4% 



4 



, . - -  
tFYlOl89 IsEp3688eR0810 I a BlFT lII.IWA I 75. - . . . . - -. .- . 

b210169 /SEP3(MBBRl214 I 1 1  1yFr II-DCA 76 

P210189 ISEPr)898R2022 I 211 23IR IldcA 75 
P210189 ~sEp30898R1818 I 1q 1qFr 11-DCA 75 

- . . . . . - -. .- - . . - - . . . . - - 

1P2l0289 lSEP31888R(MIO al 1oFr (I I-DCA 75  
Pz(O289 (SEP3188sR1214 14 14FT I1.1-DCA T5 

I P210289 ~SEP31898R1818 181 18FT I1 I-DCA 75 

ii 
ii 
ii 
ii 
ii 
ii 
ii 
3 
ii 
ii 
3 
3 
a 
3 
;i 
2 
3 
5 
5 
2 
5 

I 

' 0  
5 

' Y57 



6 



7 





9 



10 



11 

' c/6Z 



12 





14 



15 



16 



48995 ,BH4077OAE IqFT CCHLOROANILINE - I 1 I 
I 

42193 IBw4008SAE 

42183 BH40091AE 
8 

42193 JBH40430AE 

142193 !BHU)*J3AE 

/4- BH40256AE 

1 16 FT CCHLOROPHENYL PHENYL ETHER 700572-3 410 410 uon<g U V 

18 221 FT CCHLOROPHENYL PHENYL ETHER 7005-72-3 410 410 u@Mg U V 
1 

9 281 FT CCHLOROPHENYL PHENYL ETHER 700572 3 400 4oouglKo U V 

si t$FT 4-CHLOROPHENYL PHENYL ETHER 7005-72-3 9M) 4@Juo/Kg u J 1 

28 31/FT CCHLOROPHENYL PHENYL ETHER 700572-3 400 4ooqMg U V 

17 



0 

0 
I 

0 



19 





21 



J 

V 
4 a 3 a 3 1  sl V BH40324AE 1qFf IAROCLOR-1254 11097-W-1 I 1 w  190 UQKg U 
46593 /BH40713AE 111 lejFT IAROCLOR-1254 11097881 I 16q rQCueMa u 

si 1461393 :BH40728AE l51FT )AROCLOR 1254 1 1097-69-1 } 160( reow u V 

42593 IBH4MgoAE 1qFT IAROCLOR-1254 11097881 I 

148793 jBW742AE I 15JFT JAROCLOR-1254 11097-69-1 I 180( isojw u V 

22 



23 



24 



. 

25 





27 



1 28 



29 



30 



31 



32 



33 



34 



I 35 

I 

Ila7 



clad 

36 



37 



_ _  - 
'P210289 SEP3189BR1214 14 14FT CHLOROMETHANE 74-87-3 14 12 uon@ U v 
P210289 SEP3189BR1818 let 18FT CHLOROMETHANE 74-87-3 14 12 UQQ U V 

'42193 BH4008BAE 1q 18FT CHRYSENE 218-01-9 41q 410 uon<e U V 
42193 ,BH40091AE I 181 22jFT CHRYSENE 218-01-9 I 41q 41qusn@ U V 
42193 4 28jFT CHRYSENE 218-01-9 I w 4 q ~  U V 
42193 jBH40433AE I 24 31JFT ICHRYSENE 218-01-9 I ~ u o n < o  U V 

"42293 IBH40258AE 111 I I I FT I CHRVSNE 218-014 I Md 

38 



3s 

' 1-191 





41 



F 

42 



43 



44 



45 



46 







49 





. 

51 



I 52 



53 

505 



54 



55 



56 



57 



0 

0 

0 



t 

! 51i 
59 



fBH40726AE I 81 FT AMERICIUM-241 fA i 

46693 BH40728AE FT ;AMERICIUM~~I __ 14596-J0-2 OqpSl9568 003284ipCVg A i 
46793 BH40740AE FT !AMERICIUM 241 14596-10-2 OOO601519 000808!pcVg V i 

'14596-10-2-' 0(!0586567' 0010121pcVg_ v- i 
46893 BH40748AE 4FT iAMERlClUM-241 14596-10-2 000228808 0001691 pcVg U V 

1 46893 BH40749AE FT AMERIC!UM-241 14596-10-2 0 F F 6 F l  0 00586tpCVg V 
46893 tBH40754AE FT 'AMERICIUM-241 114596-10-2 1 000415862l 00487dpcvg I V 
46993 BH40768AE 6 FT $MERICIU$241 14E-96-1o-2 - 0- 0006715ipcVg U V 
46993 IBH40?7OAE 7f l$FT jAMERlClUM241 .f14596-10-2 1 000250211 OooSS721&V9 1 V 

'47093 BH40776AE FT - :A_M_ER!CIU-M 241 14596-J-0-2 - O - ~ ~  003043 pcVg V -1 
'p2b7589 SEW389BR1521 !AMERICIUM-241 14596-10-2 0 02 0 02/pcvg 1 

-9 jSEPl8696R1218 1 . .  18FT iAMERC!UM-241 .14596-10-2 - _ _  0 02J O ~ P C @  1u - _ _  - 1 
P209089 jSEP1889BR1824 ld 2 4 1 ~ ~  iAMERCIUM-241 14596-10-2 0 04 qpcvg u 
P209189 SEPl989BRlO~6 __ 10 16FT- !AMERIC!UM-241 - 145*!0-2- 0 01 
P209189 SEPI 989BR1622 16 22 FT IAMERICIUM-241 14596-10-2 0 01 

P209489 SEP2289BR1213 1 4  13FT rAMERICiWI241 jlZ5*%-2 1 - 0 01 
P209489 SEP389BR1416 14 l6FT  - 'AMERICIUM-241 14596-!?2 - __ 0 02 0-01 pcvg u 
P209489 SEP2289BR1621 16 21 ;AMERICIcMs41- ---- 14596-10-2 0 02 001 pcdg u 
P209889 SEP2689BR1016 1 1 6 F  IAMERICIUM-241 - 14596-10-2 0 01 

P210189 SEP3089BR1521 15 21 FT ;AMERICIUM241 1459G-0-2 0 0  0 1.pcvg- ,. - 
P210189 SEP3089BR2127 21 - 2  FT :AMERICIUM-241 14596-10-2 0 0  0 dpcvg 

7 OipcJg _ u  P210289 'SEP3189BR0713 1 13 FT fAMERIC1UM-241 14596-10-2 0 01 

SPO187 SPO18711DH -12 FT 'AMERIC!UM-241 145!?10-? _ _  0 OS! pCdg - N 
SPO187 SPO18713DH 15 FT :AMERICIUM 241 14596-1 0-2 004'pcVg 1 N 
SPO187 SPO18716BR 1 171FT ;AMERIClUM-241 I145!3&1q2 1 I 007;pcJg I I!. 
SPOI 87 j S PO18721 DH 22fFT ,AMERICIUM-241 114596-10-2 t 007jpcVg 1 fN 1 
SPO187 SPO18723DH 23 24FT ]AMERIC!UM-241 14596-10-2 .N _ _  

46793 'B-40742AE _' 8' l5'FT $AMERICIUM 241 

1 

1 , 
-1 

1 

!% 1 S E  - IAMERICIUM-241 '14596-10-2 1 0 01 0 o w v g - -  
oozjpcvg 1 

P2p9489 SEP2289BR0912 1 - 

- - 
P210189 ,SEP3089BR0915 , 15,FT IAMERICIUM-~~~ 'l@5&10-2 ; 0 01* 013/pcVg , 1 

! 
P210289 SEP3189BR1319 i 1 3  1dFT 1AMERICIUG241 114596-10-2 1 0 021 0 09) pcdg 

SW287 SPO28708UC 8 10 FT IAMERICIUM-P~~ 14596-10-2 N 
N SPO287 'SPO28711CT 13'FT 'AMERICIUM241 - ' 14596-10-2 ~ 

N 

4 

1 
!- 
N 1 

1 FT 'AMERICIUM241 14596-10-2 0 03 pCdg N 
aj FT AMERICIUMZI 114596-10-2 j OOGpcdg IN 1 

15 FT ,AMERICIUM-241 14596-1 0-2 
10 12FT AMERICIUM241 14596-10-2 
1 4  1 FT 'AMERICIUM-241 14596-10-2 0 05 ~ C V Q  

I 
I --- 



_ _  
SPO587 1 SP058712DH 14596162 [ N 
SPO587 SPO5871_6DH 17 FT 'AMERICIUM-241 - 14596-I-0-2 0-0s pcvs N -  

SPO687 'SPOGB711DH IO' 12'FT 'AMERICIUM 241 '14596-10-2 I _ _  
S m 7  SPO68713DH 1 14 FT AMERICiUM 241 14596-3 0-2 N 
SPO687 SP068716DH- 16 18FT AMERICIUM:241 1+-%1?2 - - _ _  

SPO687 SP068708DH I O I K  /AMERICIUM-241 14596-10-2 00 pcvg N 

SPO687 SP068718DH 18 2O'K AMERICIUM-241 14596-10-2 0 04 pcvg N 

S m 7  ,SP068724DH I 23 26FT {AMERICkJM-241 0 oqpcvg ,N 

001 pcvg 

- S-7 SP068721DH - 23fT AMERICIUM-241 __ 0 q P J  -. - _  - N 1 - -  - .  20 

N- - _ _  . s m 7  - sP068726DH 26 28 FT AMERICIUM-241 14596-10-2 
SPO787 SP078711DH 10 12- AMERICIUM-241 - 145&%Iij10-2 N 
SPO787 ]SP078713DH 13J 151FT 1AMERICIUM-241 114596-10-2 1 





0 

0 

0 

J 



0 

I 

I 

:GROSS ALPHA- 

FT GROSSALPHA 

, 



~ - -  L-- __ -_ -__ - - 
SP1587 1SP158712wT 1 i4f-m [GROSS ALPHA 11258746-1 1 31lpc~g 1 IN 

N 
N - -  - - 

SP1587_ SPy3714CJ - 1 1 FT- lGR0SSALPI-M - 1258796-1 

'A 
A - - -  - 

SP1587 SP158717BR 1 - 2OFT iG-ROSSALPHA 12587-46-1 

- 05093 'BH00064AE 12FT - GROSSBETA - ' 12587 47-2 3 12 254'pCVg ' 

I V  05393 BHOOO79AE- 18 - - 22-FT GROSSBETA 12587-47 2 - 

05393 - BH00084AE 12587-4712 3 4 7 1 ~ ~ ~ s -  - 
44593 I 12587-47-2 I 2 %  21 pcvg 
41193 BH40052AE- 12587-47-2 5 A 

43893 jBH40073AE I 1258747-2 1- 5 4  341pcvg- le - 
.42193 BH40086AE 12587-47-2 1 5 61 14pcug 1 V 
42193 BH40091AE 1 22FT GROSSBmA - 12587-472 - 21pc!g - - I V 
42993 BH40144AE 1QFT GROSSBETA 12587-47-2 22 pcvg A 
40793 BH40160AE '1258747-2 ' - - 4 8% 18/pcVS ' 'V 
40093 BH40170AE 12587-47 2 26  20, pcvg A 
44893 BH40191AE -12 FT 'GROSS BETA 12587-47-2 2 7  30 a-pcvg A 

40993 BH40206AE 12587 47-2 v -  
41 693 BH4022OAE ,12587-47-2 , 4 9, V 
41793 BH40246AE 1 1  FT iGROSS BETA 12587-47 2 46 " " p g  - 
42293 BW256AE 1 1  FT ~G~OSSBETA 12587-47-2 194295 3377rpcug 

sl 42393 IBH40264AE 4FT bGROSSBETA 112587-47-2 I 4 q  55;pcvg I 
42593 BH40290AE - _1 FT ,GROSSBETA 1 2587-47 2 54 161PCvg V i 
43193 BH40309AE 1 1  FT ,GROSS BETA 12587-47-2 55  371 pcvg V i 
43393 lBH40324AE I nl I$? GROSSBETA 112587-47-2 1 421 =ipc&l 1 V 

44093 BH40351AE 12587-47 2 2 0  1742eUg V 

' 

05193 BHO0069AE 11lFT !GROSSBETA 12587-47-2 3 4  16 6 pcVg 

6 v--- - 05393 BHOOO8lAE 12 FT G~~SXBETA- 12587-47-2 

__ - I 
41993 BH40065AE 12587-47 2 V 

._-_ -_ 

i -  1 
I 
I 40993 BH40204AE i o  FT :GROSS BETA 12587-47-2 52 3ljpCVg 1 V I 

; 
V I 
v-- - I 

1 42293 jBH40258AE 111 1qFT ]GROSSBETA 112587-47-2 2 026791 19 45jpCUg 1 

43793 BH40335AE 12 FT [GROSS BETA 12587-47-2 3qpCvg f V I , 
- 

45893 BH40380AE FT !GROSSBETA 12587-47 2 2 0  22 6lpCVg V 
I 

1258?57-2 - 197 2262'pcUg - _  _ v  - I 

23jpCvg V I 

45893 BH4038eE - __ 
'40793 B m 1 4 A E  12587 47-2 51 

'40993 B W 1 6 A E  1 2G7-47 2 - l5fpCUg 
41593 BH40424AE 

40993 BH40415AE . _ -  12587-47 2 1gipCVg - 

b2193 BH-AE I 12587-47-2 2 531 
42193 -BH40432AE - - 10 FT IGROSS BETA 12-587-47-2- - I 52 - 
' ~ 1 9 3  BH-E - 3r FT ~GROSSBE~A-  - 12587-47-2 4 
42493 IBH40445AE 1 -_ - fi 5 4  16 IA 

_ .  _ _  _ _ _  .I 43693 BH40521AE FT ;GROSSBETA 12587 47-2 3 81 
43693 BH40522AE FT /GmSSBETA -- 12587-47-2 5 4  A 
43693 'BH40525AE '12587-472 r 55  'A I 
46593 BH40-7llAE 12587-47-2 1 97279 27 11!@Q V 

210=1 264?&g - V _1 
v---- I 

46593 ^ I  BH40723+ - - 1237-47-2 

i 
1 

46 - -  
V 
4 - - I 

_ -  
42593 \BH40450AE 4 61 i3/$Ug Iv 

A 

46693 BH40726AE 12587 47-2 1 959881 --32 41 j pcUg 

46693 BH40728AE 12587-47 2 2060291 3796jpcyg 1 - t V -  - I 
46793 lBH40740AE FT /GROSSBETA 112587 47-2 198113, 2317pCUg lv 

-- - 46793 BH40742AE - 3587-47-2 V 
46893 BH40748AE 1 FT ,GROSSBETA 12587 47-2 V I 
46893 1BH40749AE I _  11lFT ;GROSSBETA I 12587-472 I 2071331 2354lpCUg 1 - 1v I 

46893 IBH40754AE 14 12lFT GROSSBETA 11258747-2 I 2 loOa9] 27 57lpcVg 1 /V 

- -  FT GROSSBETA 12587 47-2 2004 37 92'pcUg v- t 

-d I 

- , 
I 

12587-47-2 V 
- 202745' 1445/pCUg ' 

21 FT GROSSBETA 12587-47-2 2 7 p g  

15 FT ;GROSS BETA 12587-47-2 f ~~ Pcvg 

'FT 'GROSSBETA '12587-472 

15FT !GROSSBETA 112&?472 1 8 271 pcvg - 
15FT [GROSSBETA 12567 47-2 a.@vQ 

18, FT GROSS BETA ,12587-47 2 e 25:pCVg , 



SPo487 sPO48720DH 1 Q 22ln ;GROSSBETA 11258747 2 1 I 
SPO487 SPO487_22DH 12587_47-2 22mJLl 
SPO487 SP048725DH 12587-47-2 2Ojpcug N 
Spw87 SPO48-727DH I 30- IGROSSBETA l12587-47 2 ' I 22'pcVg I 'N 
sPO487 sPO48730DH 301 SFT :GROSSBETA 12587 47-2 2 pcug N 
s y 7  s-PO48-732DH 32 12587-4z-2 2IIpcUg N - -  
Sw587 SPO58707DH 4FT IGRO&BETA 12587 47-2 17jpcJg N 
SPO587- S g 7 1 0 D H  1258747-2_ _ l 3 p %  , N  - 
SPO587 1SPO58712DH 12587-47 2 22,pcvg N 

kiPO587- SPO58716DH 151 17- iGROSSB-ETA 12587-47 2 y:Pya N -  
SPO687 SPO68708DH 1O'FT ;GROSS BETA 1 258747 2 13lpcvg N 
S W s 8 L  Spoe?!1_1DH - 4 -10 1 2 ~ ~  ~GESSBETA [12587-47~2 - - 14IpcVg . N  - 
S K m 7  fSP068713DH I 131 14FT ]GROSSBETA 112587-47-2 I 14!$Ug g N 
SPO687- S p 3 8 l 1 6 Y  16- 18FT IGROSSBETA _ _  12587-47-2 18; pcug N 
Sw687 Sw68718DH 181 2OFf /GR&SBETA 12587-47 2 2113ug N 
S-7- S p z 2 l D H  I 201 'GROSSBEA /12587-47_2 1 - _ _  I -251pc% 1 - N  -- _ _  

b K m 7  SKm724DH 2 4  26iFT IGRiRdSsBETA- -f 12587-47-2 1 4pCvg  N 
s K m 7  spo68726DH ='pcvg N--- - __ 
SPO787 SPO78711 DH 1 51 pCUg N 
SPO787- SjPO78T13DH N 
SPO787 fSPO78716DH N 
SPO787 SPO78718WT - __ _I!jpcm- N -  
~ ~ 0 7 8 7  ~ ~ 0 7 8 7 2 1 ~ ~  pcJg N 
S PO787 SPO78723BR 12F7-47-2 2s/pcvg N -  - 

SPo887 SPo88706cT 12587-47 2 24'pcVg N - - . .  
SPO887 SP088709BR 12587-47 2 14 pCVg N 

i ! N 
SpoSe7 lSPO98706~ 1 112587-47-2 I qpcJs I 
S-87 fSP098708BR 112587-47-2 1 19jpcvg r 
SP1087 SP108709DH 12587-47 2 N 
SP1087 'SP108711DH GROSS BETA '12587-47 2 ' 1" 1 

SP1087 SP108715DH 12587-47-2 =.I pcvg N 
SP1087 SP108717DH 12587-47 2 22:pcJg N 

N 
i 
1 

34FT ;GROSSBETA 

f12587-47+-f - 22$a/g , N 
- -  

SPO787 tSPO78726DH 

i 

I i 

LPtO87- /SP108724DH 26jFT GROSSBETA 1258747 2 1 g M m  ~ 

N 

SP1087 SP108707DH 12587-47-2 N 

SP1087 SP108713DH 12587-47-2 N 1 

1 
SP1087 SP108719DH 19 21 FT !GFSSB_ETA - 12587-47-2 

I 
SP1087 ,SP108721wT 21, Z,FT !GROSSBETA ,12587-47-2 1 
SP1087 SP108723DH I 24 FT !GROSS BETA 12587472 



514 







43693 iBH4052& i -  

ROMIUM-89 90 





3 - 
SP1587 'SP1587fiW - -1- - 12 1dFT jSTRONTIUM-89,90 111 10-9 1 i t 
SP1587 SP158714CT FT j STRONTlUM-89,90 1 1-1 0-9 - -  
P207589 SEW389BR0915 15'- ISTRONTIUM90 a 10098-972 ' 0 8' 
P207589 SEWk9BR1521 21 FT ]STRONTIUM-90 10098-97-2 1 1  
P209089 SEP1889BR1218 12 18 FT - - 'STRONTIUM-90 - 1009597 2 1 1  -0IpE_Vg_ - u  

SP1587 SP158717BR FT jS%ONTIUM-89,% 11 10-9 

P209089 SEPlWBR1824 - 181 2 4 1 ~  ~STROPJTIUM~I 10098-97-2 1 1  qpcug u 

P209489 [SEP2289BR1621 1 14 21lFT ~STRONTIUM-90 ]1009E972 13j -07jpCug 7u 

10098-97 2 1 1  
ilW98-972 1 1 %  

P2094_89 SEP2289BR0912 - - FT ;STRONTIUM-W 10098-97 2 0 6 . .  - -oqPcug_ u - -  
SEP2289BR1213 FT :STRONTIUM-90 10098-97-2 1 -04,pcug u 

P2094EIp 1SEp9BR1416 I 141 16FT 'STRONTIUM-90 I I W E 9 7 2  1 1 4  0 4 1 p g  iu - - I  _ _  _ I  

P209889 SE~689BR1016 10098-97 2 - _ _  
P210189 SEP3089BR0915 10098-97 2 
P210189 'SEP389BR'52r-' I - 15' - -2I ' l3 ISYNTIUM-90- '_ 10098--72 

7l 
P210189 SEP3089BR2127 21 27FT STRONTIUM-90 10098-97-2 
P210289 lSEP3189BR0713 1 13IFT $STRONTIUM-90 110098-97-2 I 1 11 

- - -  -1 



42593 Y40290AE 1 FT 'URANIUM-234 - lJ-06-5 0008 084pcUg B A 
43193 BH40309AE I l F T  !URANIUM-234 11-08-5 0026 pCUg B A -  1 

I 45893 lBH40382AE 181FT -/URANIUM-? 111 08-5 1 00142?7[ 15t7fpCUg- I 
1$FT !URANIUM234 111-08-5 0 012[ 12$CUg IB 

. . J  1 
A 1 
A 



I S W 7  {SPo48707DH Ill 08-5 1 i 
SPO487 SP048712DH 1148-5 - N 1 

SPO487 SPo48717DH FT ,URANIUM-234 Il-Of3-5 N 
SPO487 'SP048720DH 20' 22'FT U-RANIUM+4 '11-08-5 ' 
s m 7  sPo48722DH 22 2 FT URANIUM234 11-08 5 
s-7 - - spp48725DH 11-08- 5 

- 1  

1 

t - -  - 
s m 7  sPo48727DH 11-08 5 0 58 pcvg N ! 
s-7 sPo48730DH - _  32FT !URANIUM 234 082 pcw N 

PO587 SpM871ODH 11-08-5 1 7 pcvg N 

PO587 SPO58712DH -1 13 14FT i_ URANIUM234 - _ -  _ -  - I I J - ~  1 I 1qpcvg I N - ,  

- I  11*:5 - - -_ o 52'pcvg JN 
SPO687 SPO68-71 IDH- I 

SPO687 'SP068713DH 13 141FT - 'URANIUM-234 111 08-5 I 05'pc4I ' N -  
SPO687 fSPO68716DH 16 18t.m iURANIUM-234 11-08-5 0 7 pCUg N 
SPO687 S e 7 1 8 D H  I 18 FT iURANIUM-234 1 1 ~ 5  N -  1 

SPO687 SP068721DH I 20 FT IURANIUM-234- 11-08-5 N 1 
SPO687 SPO68724DH 23 26FT ;URANIW-234 11-08-5 1 4 pcva N 

SPO787 SPO78711 DH 12 E /URAN!UM-234 1 '_-Os-5 O 42 pcUg - N -  

J -  0_6pcVg N 
1 

SF787 SPO78721CT 1 nFT iURANIUM-234 119-5 - - - 1 5  PCvg N 1 
SPO787 SPO78723BR ~ F T  : u w i i i - m  1148-5 1 2 pcJg N 1 

SPO787 po78726DH FT ,URANIUM-234 111+85 1 IjpcVg 1 IN 
t 

SPO887 tSP088709BR si 11-08 5 1ipCug N 1 
s m 7  J s m - 7 m  @ FT ,URANIUM-234 11-08-5 0 94ipcug N 
SF0987 ISPO98708BR 81 11 FT  URANIUM 234 11-08-5 0 MipcVg N 1 

_ -  
N 0 52,pCUg I m 7  ISFOWZSI 1 3 4FT !URANIUM434 

PO587 SpM8-707DH - - l j48-5 - -  - o.?pcvg - _ _  N - _  

pM87 ISPO56716DH I 14 1iFT /URANIUM-234 111-085 1 I zjpcug I IN 1 

SPO687 ,SPO68726DH 26, 2 8 , ~ ~  $UFI&NIUM-ZM ,1148-5 I 1 1lpCug , N 

~ ~ 0 7 8 7  ~ S P O ~ ~ ~ I ~ W T  { 088pcug I t 

SPO887 [SPoes'ioscT -1 fll-08-5 I 087\pcdg 1 N 1 

SP1087 iSP108707DH , 77 , LE --URANIUM-234 11-08-5 0661pCdK-L 1 N 1 

N 0 75 pcug 11-085 
SPO687 SP068708DH 

1 1 

t 
r 

N 

IN 

0 4  .pcUg SPO787 SP07673DH 15FT jU?1ANIUM-234 1 1-08-5 
SPO787 SPO78716DH 11-085 











45793 lBH405seAE 1 
44593 IBH40002AE ! I 
44593 IBH40003AE , - _  

l 1 

1 2DICHLOROPROPANE 170-07-5 34 32uglKg U V 
2-BLITANONE [70-93-3 1q =* u V 
2 BUTANONE 70-93-3 1% 11,UglKg u - V 

42- IB- 1 
44593 BH4OOO2AE I 
44593 BH40003AE 

?-HEXANONE 591 756 13 ~ ~ u o n c o  u V 
2-HWNONE 591-70-0 lq  =uomo u V 
2-HEXANONE 591 70-6 1q IIU!$ lQ u V 

I 1 2DMLOROPROPANE 170-07-5 Y 6- U V 

45793 BH4055BAE , V 
-42593 7 7 
44593 BH40002AE 1 I CMElHYL-2-PENTANONE 108-10-1 lo( muo1Ko u V 
01593 BHIOOOJAE METHYL-2-PENTANONE 100-10-1 l q  
45793 BH40558AE 1 I CME"YL-2-PENTANONE (108-10-1 6q =luon@ u V 
- 42593 BH40291AE ACETONE 167441 14 l l U o n @  B 
44593 IBH4OOO2AE I ACETONE 167-64-1 ! 1q YUOIKO u J 
44595 (BH40003AE ! ACETONE 167-64-1 I lo( ~juO(lc0 u J 
45793 1-E , ,ACETONE 167-64-1 6Y Sym u J 
42593 BH40291AE I I BENZENE 71-43-2 i sl u V 
44593 BH40002AE I BENZENE 71-43-2 1 14/u@K@ U V 
445b BH40003AE BENZENE 71-43-2 1 Y quO1Ko U V 
45793 BH40558AE I BENZENE ,7143-2 1 34  Wuo1Ko U V 
42583 W Z S I A E  ! BROMODlCHLOROMETHANE 175-274 1 sl quw I! V 
+93 ! lBROMODlCHLOROMElHANE 17527-4 1 IYUOIKO u V 
44593 B!UWO3AE 1 I ~BROMODICHLOROMETHANE 175-27-4 1 4 qupn<o u V 
457s BH)0558AE 1 ! ~BROM0DMLOROMETHA"AN 175274 1 32) 32klgMQ, U V 
42593 BH40291AE lBROMOFORM 175252 I sl 6- U V 
44593 BH40002AE I [BROMOFORM 17525-2 I 14 uon@ U V 
44593 BH40003AE jBROMOFORM 175252 j 4 supncp u V 
45793 [BH40558AE I ! \BROMOFORM 175252 1 34 32uon@ U V 
42593 IBH40291AE I 1 [BROMOMETHANE 174-03-9 1 14 12)wQ IU V 
:44593 JBH40002AE I IBROMOMETHANE 174-83-9 I lo(  =lulml IU V 
'44593 BH40003AE , ! I BROMOMETHANE i74-03-9 ! 1q l l /U@KQ IU V 
145793 BH405b8AE 1 I BROMOMETHANE > 74-03-9 =I ='uo1Ko 'U V 
142593 BH40291AE ' CARBON DISULFIDE 7515-0 1 6- U V 
44593 BH4oO02AE, CARBON DISULFIDE 7515-0 ' Y 14UWQ u V 

BH40003AE I CARBON DISULFIDE 7515-0 ! 6 . W  u V 
1 'CARBON DISULFIDE 7515-0 ! 34 3q * U V 

r42w 1 ~ ~ 4 0 2 9 1 ~ ~  : CARBON TETRACHLORIDE j56-23-5 j q 6ju@tK~ U V I !&4593 BH40002AE I CARBON TETRACHLORIDE 156-23-5 1 rqu@KQ U V 

44595 BH4OOO3AE 1 - I CARBON TETRACHLORIDE I50-23-5 j Y sum- ,u V 
/45793 BHm556AE ! I I CARBON TETRACHLORIDE (56-23-5 , 32J 32/uan<o /u v -  

1 45593 BH40002AE CHLOROBENZENE IQW-7 141ulml 

I 

I V 1 1 ~  u 

V I 

1 

, 

I 

, IBUOSEAE 

CHLOROBENZENE 100-90-7 : U V 

!CHLOROBENZENE 32) 3 2 j W  1 U V 
14 12iugll(Q 'u V 
Ky 281UmQ 1 U V 

~- 
V 
v 

6iW ju - 142593 BH4029IAE ! 

44593 E+wOmA€ CHLOROBEUZEUE '10890-7 i 43iwe ;u 
- .  45793 BH40558AE i 

42593 BH40291AE [CHLOROETHANE 
USS3 B W T E - - - -  / CHLOROETHANE 

_i_ m i -  



2 

‘53& - 



0 

1533 
1 



2 





Molybdenum 2711 0 4  142 26qm~iKg 101 18 511 q mgkg 0277 
Nickel 7440-02-0 1463 O q  618 lOsS(mSn<s 99 86 20440(mglkg 0302 
Nitrate 14797-55-8 75244 2 q  1600 430qMGlKG 9 100 163520C mgkg 00978 
POTASSIUM 7440-09-7 2711 38 21100 278991mgMg 103 92 
Selenium 17782-49-2 045, 0 0 9  3151 O63lmaMa 95 11 5110 manCai 00618 

e 

1 



'TRITIUM 10026-1 7-8 081  058 3 057pCdg 18 72 1 

Uranium-234 11-08-5 2 92 0 21 4OlpCVg 118 99 174 pCVg 1.20725 
~ Uranium-235 - 151 17-96-1 0 12 0 087 015pCVg 99 72 0 2  we 385602 

2 

Uranium-238 

' 537 

7440-61-1 1 195) 0 1  11461 213pcJg I18 97 1 0  pcvg 11088 
I I 1 I 



1 



539 
1 



1 



e 

2 



1 



2 





2 



\ 



1 



'I 

n 
L 

a 



3 



1 

1 



2 



3 



- -  
I 
I 

154 

4 



5 



1 



2 



3 



-. . . . . - -. . . . . _ _  _ _  . . . . . - . .- . - . -. ._ .. . 

pz6_soes SEP18898RO810 8 QFT 2HEXANONE 591-788 10 I O  us/g U 
p208589 SEP23888R0810 8 10 FT 2-HEXANONE 591-788 11 I 1  us/g U A 
wZS69 SEP0389BR1214 12 14 FT 2-HEXANONE 591-788 13 13 us/g U 
P206&30 SEP18888R1214 12 14 FT 2HEXANONE 591-78-6 12 12lnlO u V 

4 



5 



6 



7 
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a 



t 

9 





Table A25 Mann-Whitney Tesl 
Surface Soil Background Campanson 
Locabon SSALUMINUM 2 BGALUMINUM I 

I Date) lODecember2002 

Locatron I n I Rankaum I Meanrank I U 
SSALUMINUM I 73 I 3420 01 46 851 741 0 
BGALUMINUM I 201 951 01 47 55 1 719 0 

95 O%CI I -189oOoo -'O5Oo0 to+- 
Difference between medians 

(normal approximatton) 

741 I 0 541 0 (normal approxmiicm corrected for hes) 

Mann-Whttney U stabatic 
l-talltxl p 



‘5107 



Table A27 Mann-Whitney test 
Surface Soil Background Camparison I Location SSARSENIC 2 BGARSENIC 

Location 
SSARSENIC 
BGARSENIC 

analysedwlth Analyssit+Generall63 

n Rank sum Mean rank U 
72 2841 5 39 47 1226 5 
20 1436 5 71 83 213 5 

I 10 December 2002 

n l  92 

-2 700 I -3 585 to +w (nonnal appmximatkn) 
Difference between medians 

95 0% CI 

1226 5 
1 0000 (nonnal appmxknatbn comded for ties) I Mann-Whftney U statistic 

1-tailed p 



co 
(Y 

a 

0 0  0 0  0 - 
I .  



Table A-29 Mann-Whltney test 
Surface Soil Background Camparison I Location SSCADMlUM L BGCADMIUM 

Location 
I SSCADMlUM 

BGCADMIUM 

analysed with Analyseit + General 1 63 

n Rank sum Mean rank U 
73 3765 5 51 58 395 5 
20 605 5 30 28 1064 5 

I 10 December 2002 

n l  93 

0 96 I 0 31 to +- (nonnal approximation) 

Difference between medians 
95.0% CI 

395 5 I 0 0009 (normal approxbnatbn, corrected for ties) 
Mann-Whitney U statistic 

l-tailed p 
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e c 

z 

C 

C 
C 

1 

h 
a 

{ 
c 
C 
l- 

0 
". 
U 
QI 

1 

Q O  

m- 
* +--I-- - 



Table A 31 

n l  93 

Mann-Whitney test 
Surface Soil Background Camparison 
Location SSCHROMIUM 2 BGCHROMIUM 

10 December 2002 

Location I n I Ranksum I Meanrank I U 
SSCHROMIUM 1 73 I 3745 01 51 30) 416 0 
BGCHROMIUM I 201 626 01 31 301 1044 0 

4 20 I 1 70 to +- (normal approxbnatbn) 
Difference between medians 

95 0% CI 

41 6 I 0 001 7 (normal approximath comctedfor ties) 
Mann-Whitney U statistic 

1-tailed p 
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Table A33 Mann-Whitney test 
Surface Soil Background Camparison 
Location SSMANGANESE 2 BGMANGANESE 

10 December 2002 

-49 00 I -79 00 to +- (normal appmxlmatbn) 
Difference between medians 

95 0% CI 

Location 
SSMANGANESE 
BGMANGANESE 

994 
0 9932 (normal appfoximatbn comcted forties) I Mann-Whitney U statistic 

1-tailed p 

n Rank sum Mean rank U 
73 3167 0 43 38 994 0 
20 1204 0 60 20 466 0 



I 



Table A35 Mann-Whitney Ted 
Surface soll l3ackground Cornpanson 
Locabon SSAMERICIUM 2 BGAMERICIUM I 

andysedwith Anslysa+Qenaell63 

I 

I Date1 10DecemberXK)2 

Locatron I n I Ranksum I Meanrank I U 
SSAMERICIUM I 69) 5843 51 84 691 21 5 
BGAMERICIUM I 501 12965) 25931 34285 

0 823 I 0438 to+- (d approxmtm) 

Difference betwwn medians 
95 0% CI 

21 5 
4 OOOl (nonna~ epproxnnation correctad for has) I Mann-Whttney U stabs& 

1-tailed p 

Page 2 of 10 
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Table A37 Mann-Whitney Tesl 
Surface Soil Background Companson I Locabon SSPLUTONIUM 2 BGPLUTONIUM 

analysed M Anatysblt + Qewal 1 63 

I 10December2002 

Locatron I n I Ranksum I Meanrank I U 
SSPLUTONIUMI 601 4556 0 )  75 931 274 0 
BGPLUTONIUM I 501 154901 3098) 27260 

0 775 I 0392 to+- 
Difference between medians 

95 1% CI (normal approxmtlon) 

274 
4 OOO1 ( n o d  approxmtion conected for tleo) I Mann-Whitney U statisttc 

1-tailed p 

Page 4 of 10 



d 
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E 8 % 5 8 i % Z 0 Z : :  

477 



0 
Table A39 Mann-Whltney Ted 

Surface sol1 Background Cornpanson 
Location SSURANIUM234 1 BGURANIUM234 

Location 
SSURANIUM234 
BGURANIUM234 

0 553 I 0230 to+- 
Difference between medians 

95 0% CI 

n Rank sum Mean rank U 
71 3640 0 51 27 3360 
20 5460 27 30 10840 

(normal approxnetim) 

336 
0 OOO2 (normal approxmatm oonected for ties) I Mann-Whitney U stat~stie 

1-tailed p 

Page 6 of 10 
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Table 1141 Mann-Whltney Test 
Surface sol1 Background Cornpanson 
Locabon SSURANIUM235 t BGURANIUM235 I 

analysed wiih Analysbd + Qeneral 1 63 

I 

I Date1 10December2002 

Location I n I Ranksum I Meanrank I U 
SSURANIUM235I 71 I 3554 51 50 061 421 5 
BGURANIUM235 I 201 631 51 31 581 998 5 

0033 I 0014 to+- (normal approxmtiffl) 
Difference between medians 

95 0% CI 

421 5 I 0 0028 (narmal approxirnatm corrected for hes) 
Mann-Whitney U statistic 

l-tailed p 

Page 8 of 10 
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0 Table A43 Mann-Whitney Tesl 
Surtace sol1 Background Companson 
Locabon SSURANIUM238 2 BGURANIUM238 I 

analysed W h  Analyse-n + General I 63 

I 

I Date( 10December2002 

Location I n I Rankwm I Meanrank I U 
SSURANIUM238 I 3664 01 50 891 404 0 

0 329 I 0 135 to +- 
hfference between medians 

95 0% CI (normal approxmtw) 

404 
0 001 4 (normal appmximatm corrected tor ties) I Mann-Whitney U stabtic 

l-talled p 

Page 10 of 10 



0 



e Table A45 
analysed wth Analysalt + General 1 63 

Mann-Whitney Ted 

Locabon LNRChromum 2 SSBGChromium 

Locatton 
LNRChromtum 

SSBGChromtum 

2 100 I -0600 to+- 
Difference between medians 

95 2% CI 

n Rank sum Mean rank U 
15 3065 20 43 1135 
20 323 5 16 18 1865 

(normal approxmatm) 

113 5 
0 11  18 (normel sppmxmt~~+~ conscted for bet) I Mann-Whitney U statistic 

1-tatled p 

586 
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Table A47 
analysed Wh AnatyswI+ Qerwal163 

Mann-Whitney Ted 
brier Background Cornparwon 
Locabon Americium-241 2 BGAMERICIUM 

0 565 I 0001 to+- 
Difference between medians 

95 1% CI 

Location 
Americium-241 
BGAMERICIUM 

(normal approxmatm) 

n Rank sum Mean rank U 
15 612 0 4080 258 0 
50 15330 3066 4920 

258 
0 0339 ( n d  approximation c&ed forttm) I Mann-Whitny U statlstio 

l-tailed p 





Table A49 
ana)ysed with Ana)ytdn + Qeneral 1 63 

Mann-Whitney Tesl 
bner Background Cornpartson 
Location Uranium235 2 BGURANIUM235 

I 

Locatton 
Uranium-235 

BGURANIUY235 

n Rank sum Mean rank U 
15 373 0 24 87 47 0 
20 257 0 12 85 253 0 

0048 I 0 027 to +- 
Difference between medians 

95 2% CI (normal approxmtiar) 

47 I 0 OOO3 (normal approxmtm conected forttes) 

Mann-Whitney U statist~c 
l-tailed p 



Location 
lnU235 

BGlnU235 

0 679 I 0 371 to +- 
Difference between means 

95% CI 

n Mean SD SE 
15 -2 298 0 725 0 1872 
20 -2 977 0 323 0 0722 

3 74 taMkl 1-tailed p 00004 
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Table A52 

I 

Mann-Whbey Test 
brier Background Cornpanson 
Locam Uranium238 2 BGURANIUM238 

Locatron I n I Ranksum I Meanrank I U 
Uranium-238 I 151 309 01 20 601 111 0 

BGURANIUM2381 201 321 01 16051 189 0 

0 325 I -0080 to+- 
Difference between medians 

95 2% CI (nom1 epproxwnatmn) 

111 I 0 0966 (nomd approxunat~on conscted for ties) 

Mann-Whibey u 8tat1sbc 
1-tailed p 

593 





Mann-Whitney Ted 
Borehole Background Comparison 
Location BHALUMINUN 2. BGALUMINUM 

Location 
BWLUMINUM 
BGALUMINUM 

andysed mth AnalysMt + Ornerd 1 63 

n Rank sum Mean rank U 
102 10659 0 104 50 4590 0 
98 9441 0 9634 5406 0 

I Date I 10 December 2002 

no 000 
95 0% CI I -500 000 to +w (normal approxmticn) 

Difference between medians 

4590 I 0 1 594 (normal approxmhon corrected for ties) 

Mann-Whitney U statlstic 
1-tailed p 



Location n Mean SD 
BHlnAl 1 02 9 309 0 530 
BGlnAl 98 9 237 0 671 

0 072 I -0 069 to +- 
Difference between means 

95% CI 

SE 
0 0525 
0 0678 

0 04 
0 1999 1 -tailed p I 
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Table A57 

Locabon I n I Ranksum I Meanrank I U 
BHARSENlCl 1031 11878 01 115321 3675 0 

ane4yse-d wth Analysblt + Qensral 1 83 

Mann-Whitney Ted 
Borehole Background Companson 
Locabon BHARSENIC 1 BGARSENIC 

10December2002 

BGARSENIC~ 991 862501 87121 65220 

1100 I 0600 to+- 
Difference between medians 

95 0% CI 

3675 
0 0003 (normat approximation corrected foc ties) I Mann-Whitney U statistic 

1-tatted p 



Location I n I wan I SD 

BGlnAs I 991 0 9741 07871 00791 

SE 

0 337 I 0 156 to+=- 
Difference between means 

95% CI 

3 07 
1-tailed p 00012 
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Table 1160 
analysed wi?h AnfitpwI+ Qiensrd 1 63 

Mann-Whftney Test 
Borehole Background Comparison 
Locabon BHBARIUM 2 BGBARIUM 

loo00 I -1 300 to+- 
Difference between medians 

95 0% CI 

Locabon 
BHBARIUM 
BGBARIUM 

(normal appmxmatm) 

n Rank sum Mean rank U 
1W 109175 107 03 44335 
99 9383 5 94 78 5664 5 

44335 
0 0677 (normal approxunatim, corrected for ties) I Mann-Whitney U statisttc 

1-wed p 



4 2871 07301 00734 BGlnBa I 99 1 

Difference between means 0 158 
95% CI 

1 46 
1-tailed p I 00732 





0 
Table A63 

analysed mth A ~ ) y . a d  + Qenord I 63 

Mann-Whitney Ted 
Borehole Background Comparison 
Locabon BHCADMIUM 2 BGCADMIUM 

loDecember2002 

.I 1 78 

Location 
BHCADMIUM 
BGCADMIUM 

n Rank sum Mean rank U 
97 9322 0 96 10 3208 0 
81 6609 0 81 59 4569 0 

0 050 I OOOO to+- 
Difference between medians 

95 0% CI (normal approximetion) 

3288 
0 0284 (normel approximation corrected for ties) I Mann-Whitney U statmtic 

1-tailed p 
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Table AS5 

Location I n I Ranksum I Meanrank I U 
BHCHROMlUMl 1021 1023501 100 341 51160 

an+& mth Analysalt + Banoral 1 63 

Mann-Whitney Test 
Borehole Background Comparison 
Locabon BHCHROMIUM 2 BGCHROMIUM 

10December2002 

BGCHROYIUM I 991 1006601 101 681 49820 

-0 175 
-2 OOO to +- I Difference between medians 

95 0% CI 

5116 
0 5645 (normal approximation cormcted for ties) I Mann-Whitney U stabstic 

1-t8lled p 
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Table AS7 
analysed with Anatyso-d + (3amwal163 

Mann-Whitney Tesl 
Borehole Background Comparison 
Locabon BHIRON 2 BGIRON 

Difference between medians -1 01 0 OOO 
95 0% CI I -21 70 OOO to +- 

Location n Rank sum Mean rank 
BHIRON 102 9635 5 94 47 
BGIRON 99 106655 107 73 

(normal approxmation) 

U 
5715 5 
4382 5 

5715 5 
0 9470 (normal appmximatm comded for ties) I Mann-Whitney U stabshc 

1-tailed p 
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Table A 69 

analysed mth Analysblt + General 1 63 

Mann-Whitney Test 
Borehole Background Comparison 
Locabon BHMANGANESE 2 BGMANGANESE 

I Dah I 10 December 2002 

.I 201 

Location I n I Ranksum 1 Meanrank I U 
BHMANGANESE~ 1021 1019301 99 931 5158 0 
BGMANGANESE I 991 1010801 102101 49400 

-3 OOO I -21 900 to +- (normal approxmtion) 

Difference between medians 
95 0% CI 

5158 
0 6043 (normal approxmhon cotmoted for her) I Mann-Whitney U statistic 

1-tailed p 
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Table A71 

Location I n I Ranksum I Meanrank I U 
BHAMERICIUM-241 I 951 6938 01 73 031 282 0 

Mann-Whitney Test 

Locabon BHAMERICIUM-241 2 BGMERICIUM-24i 
10 December 2002 

BGMERICIUM-241 I 281 688 01 24571 23780 

Difference between medians 0 070 
95 0% CI (normal approximatlon) 

282 I Mann-Whitney U statistic 
Mailed p -d m1 (normal approxlrnatlon corrected for hes) 
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Table A73 

4 1 97 

Mann-Whitney Ted 

Locabon BHPLWONIUM239/240 2 BGPLWONIUM-23W240 

Location I n 1 Ranksum I Meanrank I U 
BHPLUTONIUM-2W240 I 981 129805) 132 451 1572 5 
BGPLUTONIUM-239/240 I 991 652251 6588] 81295 

0060 I 0 043 t0 +- ( n m l  approxmtion) 
Difference between medians 

95 0% CI 

1572 5 
4 OOOl (normal approxnation corrected for hes) I Mann-Whitney U Stabsbc 

1-talled p 
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Table A75 Mann-Whitney Ted 

Locabon BHURANIUM-234 2 BGURANIUM-234 

10December2002 

0 700 I 0 526 to +=- 
Difference between medians 

95 0% CI 

Location 
BHURANIUM-234 
BGURANIUM-234 

(normal approxmtion) 

n Rank sum Mean rank U 
118 170170 144 21 16860 
99 66360 67 03 9996 0 

1686 
<o oO01 (nom1 appmxmtion corrected for hes) I Mann-Whitney U statlstic 

1-tailed p 
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Table A77 Mann-Whftney Ted 

Locabon BHURANIUM-235 2 BGURANIUM-235 

10December20(n 

U 
1674 5 
8126 5 

Location n Rank sum 
BHURANIUM-235 99 13076 5 
BGUR ANIUM-235 99 6624 5 

0063 
0 053 to +- I Difference between medians 

95 0% CI 

Mean rank 
132 09 
66 91 

(normal approxlmaion) 

Mann-Whitney U statistic I 1674 5 



0 0  -1. 
+J 

- 
W 

? 
f 

x 
f 
3 



Table A79 

.I 21 7 

Mann-Whitney Tesl 

LW~CM BHURANIUM-238 2 BGURANIUM-238 

Locwon I n I Ranksum I Meanrank I U 
BHURANIUM-2381 1181 166685) 141 261 2034 5 
BGURANIUM-238 I 991 ~ 5 1  7055) 96475 

0 500 I 0400 to+- (normal approxmtton) 
Difference between medians 

95 0% CI 

2034 5 
4 OOOl (normal appmxmaiian unrectsd for ties) I Mann-Whitney U stabsbc 

l-tailed p 



Table A.80 SEP Analytes in Liner Material With No PRGs in ALF 



Table A.81 SEP Analytes in Surface Soils With No PRGs in ALF 



Table A.82 SEP Subsurface Analytes With No PRGs in ALF 

1,2,3-Tnmethylbenzene 
1 -0ctanol 

526-73-8 700 I 700 700 I 1 I 100 
11 1-87-5 a 0 0 1 6 0 0  6 0 0 1  1 100 

2-Pentanone 
Ethyl Acetate 
Launc Diathanolarmde 
MvtrstIc Acid 

123-42-2 77,143 10,OOO 100,000 7 86 
14 1-78-6 1,Ooo 1,Ooo 1,000 1 100 
120-40-1 5,125 1,OOO 8,OOO 8 100 
544-63-8 9 0 0 9 0 0 9 0 0  1 1 0 0  

N-Dodecane 
N-Hexadecane 
N-Teuadecane 
N-Undecane 
Octamet ylc ylotetrasiloxane 

1 12-40-3 1,260 300 2,000 5 80 
544-76-3 700 400 1,000 2 1 0 0  
629-59-4 2,750 2,000 3,000 4 75 
1120-21-4 1,667 1,OOO 2,000 3 100 
556-67-2 1,567 400 2,000 6 83 

lTnllum 110028-17-8 I 081 I 058  I 3 1  18 I 72 I 

Ceaum-134 
Cesium-137 

13967-70-9 004 -004 0 15 61 34 
10045-97-3 0 0 3  -0018 042 82 11 

Rad~~m-226 
Radium-228 
StrontIum-89,90 
Strontxum-90 

13982-63-3 I 5 7  048  928 73 96 
15262-20-1 153 0644 3 9  77 95 
11-10-9 018  -06 074 88 69 
10098-97-2 0 14 -05 2 6  11 9 





I Table A84 Surface Soil Background Radionuclide Data I 

I 



Table A84 Surface Soil Background Radionuclide Data I 
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Table A85 Subsurface Soil Backaround lnoraanc Data I 



I Table A85 Subsurface Soil Background lnorganc Data I 



I Table A85 Subsurface Soil Background lnorganc Data I 

3 



I Table A 85 Subsurface Soil Background Inorganc Data I 



I Table A85 Subsurface Soil Background Inorganc Data I 



I Table A85 Subsurface Soil Background lnorganc Data 



I Table A 85 Subsurface Soil Background lnoraanc Data I 



I Table A85 Subsurface Soil Background lnorganc Data I 
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I Table A.86 Subsurface Soil Background Radionuclide Data I 

Appendix A Backgrolmd Sub Data TaMes(2-13.03) XIS 1 



I Table A.86 Subsurface Soil Background Radionuclide Data I 

Appendix A Background Sub DataTaMes(2-1303)Jds 

@381 
2 



I Table A.86 Subsurface Soil Background Radionuclide Data I 

Appendix A -nd Sub Data Tab)es(2-t503)Jds 3 



i Table 1186 Subsurface Soil Background Radionuclide Data 1 

4 
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Table A.86 Subsurface Soil Background Radionuclide Data I 



I Table A.86 Subsurface Soil Background Radionuclide Data I 

' b v Appendtx A Background Sub Data TeMes(2-1343) XIS 6 
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Table A.87 Surface Soil Background Data Summary 
(mgkg inorganic, pCVq radionuclides) 



0 
Table A.88 Subsurface Soil Background Data Summary 

(m@g inorganics or pCVg radionuclides) 



m 
m 

0 ~ 0 0 0 0 0 0 0 0  0 0 0 0 0  

0 0 0 0 0  

0 0 0 0 0 0  

0 0 0 0 0 0  

0 0 0 0 0 0  0 0  

0 0 0 0 0 0  0 0  

0 0 0  

0 0 0  
m 
* 0 ~ 0 0 0 0 0 0 0 0  

ego 

o g o  

g o o o o o  

~ 0 0 0 0 0  

2 

8 
Y 
U 
k m 

.- 
e s 

L e 
% I -  

3 %  

s 



0 

0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0  

PPPPPPPPPPPP w w w w w w w w w w w w  

< < < < < < < < < < < <  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

< < < < < < < <  
3 3 3 3 3 3  z 3  0 0 0 0 0 0 0  

Y Y Y Y Y Y Y V  



0 0 0 0  0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0  

0 0 0  0 0 0 0 0 0  

O E O  0 0 0 0  0 0 0  0 0 0 0 0 0  

o m s  2- 

0 0 0 0  m m m m  

< < < e < <  < e < <  

8888 
PPPP 

e c c  



3 &?E 

0 

m 
m o o 0 0  

6 0 0 0 0  

m 
m--  
m 8 0 0 0  

g g o o o  

0 0 ~ ~ 0 0 0  c9 

oo:o$og m 

F 
Y 
i3 
3 

d 

0 0 0 0  

0 0 0 0  

8 0 0 0  - 

S o 0 0  

0 8 8 8  
- l - -  

o g m z  



m 
o o 8 0 0 0 0 0  

m 
0 

O m 0 0  

O R 0 0  

)c 

0 0 ' 0 0 0 0 0 0  e 

0 0  

0 0  

o E  

$ E  
E 8  
- 'o  

.to 
5 

1 E 
8 8 8 8  8 8 8  a a a u  a a a  
L L L L  L L L  

$ 4 4 4  s s s s  Q Q Q  5 5 5  
0 0 0 0  000 



0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

0 0  

m 
m O O O O m  

o o o o g  

0 0 0  

0 0 0  

om: 



Table 8-2 Basis for 20 days WLRW Subsurfac Exposure Frequency 

0 I hours I 

Mean 
472 

I O 0  

Mean Min Max 
6 05 22 5 

30 50 

Data from Table B-1 
Subsurface activities for individuals spending 30 to 70% time outside 
Used to estimate exposure frequency for subsurface exposures 
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C.l Appendix C Table of Contents 

Step 
1 

2 

3 

Worksheet Description 
"2002Toxic1ty" 

"U Conversion" 

'Exp ptconc' 

Presents toxmty factors used in the calculations 

Converts concentrations of uranium isotopes from pCVg to mglkg 

Presents chemicals of concem for the Solar Evaporation Ponds (IHSS 101) risk 
assessment including number of samples, percent detection, minimum, maximum, 
mean, and 95% UCL 

I 4 I'EquabonsWLRW" 1 Presents equations used in calculations 

I 

Presents factors used to calculate chemlcal intakes for a wldlife refuge worker from 
surface soil exposures, calculates intakes and presents the results 
Presents factors used to calculate human health risks and hazards to a wildlife refuge 
worker from surface soil exposures, calculates risks and hazards and presents the 
r w t s .  
Presents factors used to calculate chemlcal intakes for a wldlife refuge worker from 

Presents factors used to calculate human health nsks and hazards to a wildlife refuge 

results 

Presents the percent of the total nsk due to each COC by exposure pathway and media 

"WLRw surface Intakes' 

"WLRW Surface Soil Risk' 

wLRw subsurface Intakes' subsurface soil exposures, calculates intakes and presents the results 

"WLRW subsurface 

6 

worker from subsurface soil exposures, calculates nsks and hazards and presents the ' Rtsk' 

9 '% Risk by COC' 

Summantes results of the assessment 





C.3 SEP Uranium Conversion fron Activity to Mass 

Assumptions: 

Specific Activity 
u-238 3 35E-07 cl/s 1 24E-08 T W g  
U-235 2 16E-06 C@ 7 99E-08 TBWg 
u-234 6.24E-03 C@ 2.31 E-04 TWg 
Assumed. U-234 Accounts for all U-233/U-234 Activity 

I g of matenal per kg 
1 000 

pCdg Cdkg mgkg 
u-233m-234 6.53 6 53E-09 1 05E-06 1 05E-03 
.U-235 0.289 2 89E-10 1 34E-04 1 34E-01 
u-238 3 77 3 77E-09 1 13E-02 113E+01 

I 

0 27 2 70E-10 1 25E-04 1.25E-01 0 U-235 
U-238 2 68 2 68E-09 8 00E-03 8 00E+00 

u-2wu-234 3 65 3 65E-09 5 ME-07 5 WE-04 
.U-235 0.1 53 1 53E-10 7.09E-05 7 09E-02 
U-238 2 14 2 14E-09 9 88E-04 9 88E-01 

' 657 



C 4 Exposure point Concentrations Used in the SEP Risk Assessment 

Americum-241 69 
Plutonium239/240 60 

Uranium234 71 

Cadmium I 73 I 59 I 0135 I 382 I 201 I 381 I 
Chromium 73 97 1 047 I 120 I 203 I 248 

100% 0011 I 130 9 11 34.2 
1 W o  0013 I 56 4 19 16.6 
1oooJ. 051 I 63 4 4 16 0 001 6.6 

Uranium235 
Uranium238 

71 I 76% -0008 2 3  0 188 0.13 I 0.29 
72 I 100% 0 31 27 2 73 11.3 3 . n  

Plutonium239/240 
Uranium234 
Uranium235 

I I 099 I 2 1 4  Uranium238 118 I 97% I 0 1  I 1146 I 140 I I 
(1) The bokled values were used as the exposure point concentrations for risk calculations 95UCL values were used for surft 

(2) The 95UCL concetrations for mineral uranium was calculated from the 95UCL for the radionuclide 
(a) The value of 0 13 k for the maximum concentration of U-235 in the liner 

and subsurface soils Maxhum values were used for the liner per agreement wrvl EPA and CDPHE 

98 83% -006 1978 0639 1.20 
118 99% 0 21 292 OOOO8 3.66 
99 72% 0 0 87 0 13 0.071 0.1 5 



C 5 Equabons Used in the SEP Wsk Assessment 

Inhalabon Risk = CSs x IR-h x ET x ET0 x EF x ED x AWF x AUF x (1PEF) x loo0 glkg x SA 

Ingestion Risk = CSs x IR-s x EF x ED x AWF x AUF x 0 001 g/mg x SFo 

External Radiabon Risk = CSs x ED x EFIW x €I724 x AWF x AUF x SFe x (1 -Se) 

Inhalation Risk = [(CSs x IR-h x ET x ET0 x EF x ED x AWF x AUF x (l/PEF))/(BW x ATc)] x SAnh 

Ingestion Risk = [(CSs x IR-s x EF x ED x AWF x AUF x 0 000001 mglkg)/(BW*ATc)] x SFo 

31mal Risk = [(CSs x EF x ED x AWF x AUF x N x SA-s x AF-d x DAF x 0 OOOOO1 mg/kg)/(BW x ATc)] x SF 

Inhalation HQ = (CSs x IR-h x ET x EF x ED x ET0 x AWF x AUF x (l/PEF))/(BW x ATn x RfDi) 

Ingestion HQ =(CSs x IR-s x ED x EF x AWF x AUF x 0 OOOOO1 msn<g)l(BW x ATn x RfDo) 

emal HQ = (CSs x EF x ED x AWF x AUF x EV x SA-s x AF-d x DAF x 0 000001 mg/kg)l(BW x ATn x RfDc 

CSs Concentrabon in soil 
IR-h Hourly inhalation rate 
IR-s sol1 ingemon rate 
ET Exposurebme 
EF Exposure frequency 
ED Exposure durabon 
ET0 Exposure bme fracbon, outdoors 
EV Events per day 

AWF Area Weighbng Factor 
AUF Area Use Factor 

EF/365 Gamma exposure factor (annual) 
ET124 Gamma exposure factor (daily) 
PEF Site-specific PEF based on ML 
SA-s Surface Area of Exposed Sktn - sol1 
AF-d Dermal Adherance Factor 
DAF Dermal Absorpbon Fraction 
SFinh Inhalabon slope factor 
SFo Oral slope factor 
SFe External radiation slope factor 
BW Body Weight 
ATc Carcinogenic Averaging Time 
ATn Noncarcinogenic Averaging Time 
RfDi Inhalabon reference dose 
RfDo Inhalabon reference dose 
ACF Area correc3on factor 

11 - Se) Gamma shielding factor 

Set to 1 

jet to 1 

iet to 1 

Based on the mldltfe refuge worker scenano developed by the RSALS Wotiung Group 
Slope factors for inorganic and organic COCs are in units of (mglkgday) ' 

)lope factors for radionuclides inhalahon and ingesbon exposures are in unrts of nsklpCi 
)lope factors for External Exposures are in unlts of nsk/yr per pCdg 



+-- 

Ameticium 241 I 776E-01 

Umnum 238 I 254E-01 
umnkm.235 I 256E42 



0 

EPA 1993 FederalGuldanmReportNo 12 t3twdExpoeanetoFladimrlldahAir Water andsdl EPA-402R-93081 Septembu 
EPA, 1997 Exposure Fenom HMdbooh Voll EPA16oQIp gyoo2Fc ORD Washington D C August. 
EPA2001rUS EmrimnmenWpmtecaonA~ 2001 RiskAssessmentouidanCef~superhvldVohmeI HUnWlHNM~OEValustlon 
Manual (Palt E Supplemental Guidance for Dennal Risk Assessment) lntedrn EPA1540/W99/oaS OSWR 9285 742EP p899-963312 September 



ca&nkm I 222E10 I 1 I a I .  NA 
-t-han-Sdl 

cadmium a ~ I E I O  754E-07 3 21E-06 NA 
Uranium-234 a 457E I 1  I HE10 NA 
urmum 235 1 5 55E-09 2 36EM NA 

2.2E-IO 

3 m  
241EIO 
2- 



C 9 SEP Risk Calculation Sheet for Subrurfaca Soil 

Amenaum-241 794€-10 236E-09 NA 326E-09 
Plutonlwn-239/240 165E-09 54%- NA 4 11E-11 

Uranium-234 171E-09 697E-09 NA 157E-10 
Uranium-235 6 38E-11 2 82E-10 NA 1 35E-08 
Uranium-238 823E-10 372E-09 NA 1 82E-11 

I Human Health Assessment for Wildlife Refuge Worker Exposure to Subsurface Soil and Uner Material At Solar Ponds I 

6 4E-09 
7 1E-08 
8 8E-08 
1 4E-08 
4 6E-09 

I i 
t I I I I i 

IHourlv inhalatmn rate 1 3  I RSALS Task 3 i 

I I Risk. from Wildlife R e f u ~ ~  Worker m u r e  to Subsurface Soil and Uner Materlal At Solar Pond. 

' (463 



0 
S- 

Anriclunr-z11 
PlutonlumppRIo 

lkmlun-234 
urullun-295 
IknlUll-238 

I I I I I I 

I I I I I I I I 
Td.lbyParhwayLmcNa I242E.08 I 38% 176oE.081 38% I 144E-07 I 70% I 2E-07 I 5 4% 

t 
794E10 012% 238E-09 01% 3.26E-08 0 17% 
16sE-09 0.26% 54%- 03% 4 1lE-11 00022% 
171E-09 027% 687E-08 03% 157E 10 0008% 
6 s - 1 1  0010% 262E-10 001% 1.3SEo8 07% 
82%-10 0129% 372E-08 018% 1.82E11 0 001% LJ 

t TMbYpdhWW I637E-07I 14Mc 1202E461 444% I lssE-MI 41.5% I 5E-M I 100% 
I I I I I I I I 



C.11 SEP Rsk and Hazard Index Summary 

WLRW Hazard Index by Medium and Exposure Pathway 
Dermal I lnhalatlon I Ingestion I 

Media 
HI 

Liner 
Subsurface sol1 

I I 

0001 1 0 01 0 002 0 01 
o m 1  I 0 001 0 oO01 0 001 

Total Hazard Index 005 



Comment Response Summary e 
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