
Waste Site Reclassification Form 
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7/24/06 

Oriainator: 
L. M. Dittmer 

Phone: 372-9664 

Operable Unit(s1: 100-BC-1 

Waste Site ID: 126-8-3 

Tvpe of Reclassification Action: 

Rejected 0 
Closed Out 0 
Interim Closed Out 
No Action 0 

Control Number: 2005-028 

Lead Aqency: EPA 

This form documents agreement among the parties listed below authorizing classification of the subject unit as 
rejected, closed out, interim closed out, or no action and authorizing backfill of the site, if appropriate. Final 
removal from the National Priorities List (NPL) of no action, interim closed-out, or closed-out sites will occur at a 
future date. 

Description of current waste site condition: 

The 126-B-3 waste site is the former coal storage pit for the 184-B Powerhouse. During demolition operations in 
the 1970s, the site was used for disposal of demolition debris from 100-B/C Area facilities. The site has been 
remediated by removing debris and contaminated soils. Evaluation, remediation, and verification sampling of 
this site have been performed in accordance with remedial action objectives and goals established by the Interim 
Action Record of Decision for the 1 00-BC- 1, 100-SC-2, 1 00-DR- 1, 100-DR-2, 100-FR- 1, 100-FR-2, 1 00-HR- 1, 
100-HR-2, 1 00-KR- 1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-C W-3 Operable Units, Han ford Site, Benton 
County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, 
Washington. The selected action involved (1) evaluating the site through available process information and 
confirmatory investigation, (2) remediating the site, (3) demonstrating through visual inspection and verification 
sampling that cleanup goals have been met, and (4) proposing the site for reclassification as interim closed out. 

Basis for reclassification: 

The 126-B-3 waste site has been remediated to meet the remedial action objectives specified in the Remaining 
Sites ROD. The results of verification sampling within the remediation and waste staging pile footprints 
demonstrated that residual contaminant concentrations do not preclude any future uses (as bounded by the 
rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to 4.6 m [15 ft] deep). 
The results also showed that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Deep zone portions of the site meet the direct exposure cleanup criteria for the rural-residential 
scenario; therefore, no deep zone institutional controls are required. The basis for reclassification is described in 
detail in the Remaining Sites Verification Package for the Z B - 3 ,  H 4 - B  Coal Pit Dumping Area (attached). 

D. C. Smith 
DOE-RL Project Manager 

NA 
Ecology Project Manager 

EPA Project Manager 
D. A. Faulk 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
126-B-3,184-B COAL PIT DUMPING AREA 

EXECUTIVE SUMMARY 

The 126-B-3 waste site, located within the 100-BC-1 Operable Unit, is the site of the former 184-B 
Powerhouse coal storage pit. During demolition operations in the 1970s, the pit was used for disposal of 
demolition debris fiom 100-B/C Area facilities. 

The site was evaluated during March 2003 confirmatory sampling efforts to decide if remedial action 
would be required at the site. Six test pits were excavated in areas identified using geophysical survey 
data and historical photography. Focused samples were collected from suspect hazardous materials and 
underlying soils and analyzed for contaminants of potential concern. 

Multiple metals, pesticides, semivolatile organic compounds, and total petroleum hydrocarbons were 
detected above soil remedial action goals and asbestos- and polychlorinated biphenyl-containing debris 
were identified during confirmatory sampling. Based on these results, it was determined that the 
126-B-3 waste site required remedial action. 

Site remediation consisted of the removal of suspect hazardous material and contaminated soils within 
the disposal pit. Approximately 43,100 bank cubic meters (56,400 bank cubic yards) of material was 
excavated and disposed at the Environmental Restoration Disposal Facility. Remedial actions were 
performed so as to not preclude any future uses (as bounded by the rural-residential scenario) and to 
allow unrestricted use of shallow zone soils (Le., surface to 4.6 m [ 15 ft] deep). 

Following site remediation, an area of chromium-contaminated soil unrelated to waste staging or 
historical disposal activities at the 126-B-3 waste site was discovered in the northern portion of the 
western staging area. This area was classified as a discovery site and designated as the 100-B-27 waste 
site and is not considered within closeout of the 126-B-3 waste site. 

Following site remediation, verification soil sampling within the remediation and staging pile footprints 
was conducted on April 15, 2005, and August 9,2005. The results indicated that the waste removal 
action achieved compliance with the remedial action objectives for the 126-13-3 remediation footprint, 
but that additional material removal was required at the eastern staging pile footprint due to hexavalent 
chromium contamination. Following the removal of an additional 4,640 bank cubic meters (6,060 bank 
cubic yards) of material, including a suspect drywell discovered within the staging pile footprint, 
additional verification sampling was performed on February 7 and 14,2006. The results indicated that 
the additional removal action achieved compliance with remedial action objectives. A summary of the 
cleanup evaluation for the soil results against the applicable criteria is presented in Table ES-1. 
The results of the verification sampling are used to make reclassification decisions for the 126-B-3 
waste site in accordance with the TPA-MP-14 (DOE-RL 1998) procedure. 

In accordance with this evaluation, the verification sampling results support a reclassification of this site 
to interim closed out. The current site conditions achieve the remedial action objectives and the 
corresponding remedial action goals established in the Remedial Design RepodRemedial Action Work 
Plan for  the 100 Area (DOE-RL 2005b) and the Interim Action Record ofDecision for the 100-BC-1, 
100-BC-2, 100-DR-1, 100-DR-2, 100-FIR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 

ES- 1 Remnining Sites Verification Package for  the 126-B-3 Waste Site 
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Attain individual COPC RAGS. 

Rev. 0 

I Yes I All individual COC/COPC concentrations are 
below direct exposure 

100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999). The results of verification sampling show that residual 
contaminant concentrations do not preclude any fiture uses (as bounded by the rural-residential 
scenario) and allow for unrestricted use of shallow zone soils (Le., surface to 4.6 m [ 15 ft] deep). The 
results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Deep zone portions of this site meet the direct exposure cleanup criteria for the rural- 
residential scenario; therefore, no deep zone institutional controls are required. 

Attain a hazard quotient of <1 for 
all individual noncarcinogens. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison against 
ecological risk screening levels has been made for the site contaminants of concern, contaminants of 
potential concern, and other constituents using the statistically-determined concentrations for the 
remediation and staging pile footprints and the biased sampling data from the eastern staging pile 
suspect drywell footprint. Screening levels were not exceeded for the site constituents, with the 
exception of vanadium, boron, lead, and zinc. Exceedance of screening values does not necessarily 
indicate the existence of risk to ecological receptors. It is believed that the presence of these 
constituents does not pose a risk to ecological receptors, because concentrations of vanadium are below 
site background levels, and boron concentrations are consistent with those seen elsewhere at the Hanford 
Site (no established background value is available). Lead and zinc screening value exceedances are 
limited to the eastern staging pile drywell footprint; the statistically-determined values for lead and zinc 
for the remainder of the site are below screening levels. The exceedance of soil screening values by 
concentrations of lead and zinc at the site will be evaluated in the context of additional lines of evidence 
for ecological effects. A baseline risk assessment for the river corridor portion of the Hanford Site 
began in 2004, which includes a more complete quantitative ecological risk assessment. That baseline 
risk assessment will be used to support the final closeout decision for the 126-B-3 waste site. 

I Yes I All individual hazard quotients are less than 1. 

Table ES-1. Summary of Remedial Action Goals for the 126-B-3 Waste Site. (2 Pages) 

Attain a cumulative hazard 
quotient of <1 for noncarcinogens. 

Regulatory 
Requirement 

Radionuclides 

The cumulative hazard quotients for the 
remediation footprint (1.4 x 1 0-2) and staging 
pile footprint (9.3 x are less than 1. I Yes I 

Direct Exposure - 
Nonradionuclides 

Attain an excess cancer risk of 
4 x 1 O'6 for individual 
carcinogens. 

Remedial Action Goals 

All individual excess cancer risk values are 
less than 1 x I Yes I 

Results 

Attain a cumulative excess cancer 
risk of 4 x loe5 for carcinogens. 

Remedial 
Action 

Objectives 
Attained? 

The total excess cancer risk for the remediation 
footprint (3.2 x and staging pile footprint Yes 
(1.3 x are less than 1 x lo-'. 

Attain 15-mredyr No radionuclides were identified as 
COCs/COPCs for verification sampling. background over 1,000 years. 

Remaining Sites Verification Pnckage for  the 126-B-3 Waste Site ES-2 
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Table E§-1. Summary of Remedial Action Goals for the 12643-3 Waste Site. (2 Pages) 

Regulatory 
Requirement 

3roundwater/River 
Protection - 
Radionuclides 

Groundwater/River 
Protection - 
Nonradionuclides 

Remedial Action Goals 

Attain single COPC groundwater 
and river protection RAGs. 

Attain national primary drinking 
water standardsa 4 mredyr  
(betaJgamma) dose rate to target 
receptor/organs. 

Meet drinking water standards for 
alpha emitters: the most stringent 
of 15 pCiL MCL or 1/25th of the 
derived concentration guides from 
DOE Order 5400.5.b 

Meet total uranium standard of 
30 yg/L (21.2 pCi/L).’ 

Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

Results 

\To radionuclides were identified as 
COCs/COPCs for verification sampling. 

qo alpha-emitting radionuclides were 
identified as COCs/COPCs for verification 
s amp 1 ing . 

Jranium was not identified as a COC/COPC 
for verification sampling. 

Residual concentrations of copper, lead, 
manganese, nickel, zinc, aroclor-1260, beta- 
BHC, 4,4’-DDT, chrysene, and benzo(a) 
anthracene fail the WAC 173-340-740 three- 
part test for river and/or groundwater 
protection and/or exceed the applicable RAGs 
in direct comparison. However, results of 
RESRAD modeling (BHI 2005a) indicate that 
these constituents will not reach groundwater 
(and therefore the Columbia River) within 
1,000 years, with the exception of beta-BHC. 
Residual concentrations of beta-BHC are not 
expected to be present in sufficient quantities 
to migrate completely to groundwater. 
Therefore, the residual concentrations achieve 
the RAOs for groundwater and river 
protection. 

Remedial 
Action 

Dbj ectives 
Attained? 

NA 

Yes 

a “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141). 
Radiation Protection of the Public and the Environment (DOE Order 5400.5). 
Based on the isotopic distribution of uranium in the 100 Areas, the 30 pgL MCL corresponds to 21.2 pCi/L. Concentration-to- 
activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level 
for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001). 

COC = contaminant of concern RAG = remedial action goal 
COP = contaminant of potential concern RAO = remedial action objective 
MCL = maximum contaminant level 
NA = not applicable WAC = Washington Administrative Code 

RESRAD = RESidual RADioactivity (dose assessment model) 

Remaining Sites VeriJication Package for  the I26-B-3 Waste Site ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
126-B-3,184-B COAL PIT DUMPING AREA 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 126-B-3 waste site meets the objectives for interim closure as 
established in the Remedial Design ReportlRemedial Action Work Plan for the 100 Area (RDWRAWP) 
(DOE-RL 2005b) and the Interim Action Record ofDecision for the 100-BC-1, 100-BC-2, 100-DR-1, 
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 
200-C W-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 
1999). The results of verification sampling show that residual contaminant concentrations do not 
preclude any future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of 
shallow zone soils (i.e., surface to 4.6 m [ 15 ft] deep). The results also demonstrate that residual 
contaminant concentrations are protective of groundwater and the Columbia River. Deep zone portions 
of this site meet the direct exposure cleanup criteria for the rural-residential scenario; therefore, no deep 
zone institutional controls are required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison against 
ecological risk screening levels has been made for the site contaminants of concern (COCs), 
contaminants of potential concern (COPCs), and other constituents using the statistically-determined 
concentrations for the remediation and staging pile footprints and the focused sampling data from the 
eastern staging pile drywell footprint. Screening levels were not exceeded for the site constituents, with 
the exception of vanadium, boron, lead, and zinc. Exceedance of screening values does not necessarily 
indicate the existence of risk to ecological receptors. It is believed that the presence of these 
constituents does not pose a risk to ecological receptors, because concentrations of vanadium are below 
site background levels, and boron concentrations are consistent with those seen elsewhere at the Hanford 
Site (no established background value is available). Lead and zinc screening value exceedances are 
limited to the eastern staging pile drywell footprint; the statistically-determined values for lead and zinc 
for the remainder of the site are below screening levels. The exceedance of soil screening values by 
concentrations of lead and zinc at the site will be evaluated in the context of additional lines of evidence 
for ecological effects. A baseline risk assessment for the river corridor portion of the Hanford Site 
began in 2004, which includes a more complete quantitative ecological risk assessment. That baseline 
risk assessment will be used to support the final closeout decision for the 126-B-3 waste site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 126-B-3 waste site, part of the 1 OO-BC- 1 Operable Unit, is located approximately 450 m (1,500 ft) 
northwest of the 105-B Reactor Building and 75 m (250 ft) west of the former 184-B Powerhouse 
(Figure 1). This site was originally excavated to store coal for use in the 184-B Powerhouse and served 
in this capacity fiom 1943 through 1968. During demolition operations in the 1970s, the pit was used 
for disposal of demolition debris from 100-B/C Area facilities. The majority of the debris was from the 
radiologically released portions of the 108-B Laboratory Building and Tritium Separation Facility, the 
1 17-B and 1 17-C Filter Buildings, the 1 15-BIC Gas Recirculation Building, and the 184-B Powerhouse 
(Carpenter 1994). 

Remaining Sites VeriJication Package for the 126-B-3 Waste Site 1 
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Figure I. Location of the 12643-3 Waste Site. 

Rev. 0 

B AVE 
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Remnining Sites Verlfjcntion Package for  the 126-B-3 Waste Site 2 



Attachment to Waste Site Reclassification Form 2005-028 Rev. 0 

Following detections of metals, pesticides, semivolatile organic compounds (SVOCs), and total 
petroleum hydrocarbons (TPH) above soil remedial action goals (RAGS) and the discovery of asbestos- 
and polychlorinated biphenyl (PCB)-containing material during the 2003 confirmatory sampling event, 
remedial action was performed at the 126-B-3 waste site from 2003 to 2005. 

CONFIRMATORY SAMPLING ACTIVITIES 

The 126-B-3 waste site was evaluated during the March 2003 confirmatory sampling efforts to decide if 
remedial action would be required at the site. Based on site visit observations, geophysical survey 
infomation, and the results of confirmatory sampling, a decision was made that remedial action at the 
site was necessary (BHI 2003b). The following subsections provide additional discussion of the 
information used to develop the confirmatory sampling design. The results of confirmatory sampling 
are also summarized to provide support for development of the remedial action strategy and verification 
sample design. 

Geophysical Investigation 

A geophysical survey was performed at the 126-B-3 waste site in March 2003 using electromagnetic 
induction (Bergstrom and Mitchell 2003). Concentrations of anomalous features were detected with the 
character of the buried debris indicating relatively high concentrations of metal. Several notable linear 
features were also detected among the debris, as shown in Figure 2. 

Contaminants of Potential Concern for Confirmatory Sampling 

The COPCs for the 126-B-3 waste site were identified based on existing historical information for the 
site. The Confirmatory sampling design listed asbestos, arsenic, barium, cadmium, chromium (total), 
lead, selenium, silver, mercury, pesticides, PCBs, SVOCs, volatile organic compounds (VOCs), and 
TPH as site COPCs (BHI 2003b). 

Confirmatory Sample Design 

Historical data and photographs, process knowledge, geophysical survey results, and site visit 
information were used to develop a stratified Confirmatory sampling design with focused sampling of 
soil and debris at the 126-B-3 waste site. Three sampling areas were identified (Figure 3), and a total of 
six test pits excavated, with locations shown in Figure 4, and samples collected within each test pit. 
Excavation and confirmatory sampling (BHI 2003b) were performed on March 21 and 24,2003, and as 
described in the sampler’s field logbook (BHI 2003a). 

A summary of the field observations for each of the three areas is as follows: 

c] Area 1 was identified using the geophysical survey data (Figure 2) and the historical photograph 
(Figure 3) showing the location of a burn pit. One test pit (test pit 6) was excavated in Area 1 to a 
depth of approximately 5.0 m (16.5 ft) below ground surface (bgs). At a depth of approximately 
0.6 m (2 ft) bgs, suspect asbestos-containing material and concrete debris were encountered. 
Samples of a pink, wool-like material and a black tadmastic were collected and submitted for 
asbestos analysis. At approximately 1.8 in (6 ft) bgs, additional concrete, wood, and metallic 

Remaining Sites Verlficntion Pncknge for the 1264-3 Waste Site 3 
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Figure 2. Interpreted Results of the Geophysical Survey at the 126-B-3 Waste Site. 
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Figure 3. Confirmatory Sampling Areas at the 12643-3 Waste Site, Identified on a Historical 
Photograph. 

Figure 4. Confirmatory Sampling Areas and Test Pit Locations at the 126-B-3 Waste Site. 
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Sample 
Number 

Rev. 0 

Depth 
Coordinate (field 
Locations estimate, 

bgs) 

debris was discovered. A sample of pipe lagging material was collected and submitted for 
asbestos analysis. At a depth between 2.1 to 2.4 m (7 to 8 ft), black ash was encountered, 
continuing to a depth of approximately 4.6 m (1 5 ft) bgs. A sample of a suspect refractory brick 
in the ash material was collected and submitted for asbestos analysis. A sample and a duplicate 
sample of the black ash were collected at a depth of approximately 4.3 m (14 ft) and submitted 
for analysis for site COPCs. The excavation continued to a depth of approximately 4.9 to 5.0 m 
(1 6 to 16.5 ft) bgs, where a sample of native soil was collected and submitted for analysis for the 
site COPCs. No radiological activity was detected above background by field instrumentation, 
and no VOCs were detected by an organic vapor monitor (OVM) during sampling activities. A 
summary of the sample types that were collected, and the laboratory analyses that were 
performed, is provided in Table 1. 

Sample 
Location 

Table 1. Confirmatory Sample Summary for the 126-B-3 Waste Site. (2 Pages) 

Sample 
Media 

JooJM2 

I A r e a l  

N 144758.9 
E 564834.0 

Test pit 6 

0.6 m (2 ft) 

0.6 m (2 ft) 

1.8 m (6 ft) 

I Area2 

Asbestos 

Asbestos 

Asbestos 

Test pit 3 I 

Depth not 
specified 

Suspect ACM 
(wool-like 

debris) 

Asbestos 

Suspect ACM 
(tarhas tic) 

J00JM5 
Suspect ACM 

(refractory 
brick) 

N 144758.9 
E 564834.0 

Ash 

4.3 (14 ft) 
Ash 

(duplicate of 
J 00 J J7) 

GEA, gross alpha, gross beta, ICP metals, 
mercury, TPH, PCB, pesticides, and SVOA 

Ash 
(duplicate of 

JOOJK2) 

JooJJ8 

Native soil 

N 144758.9 
E 564834.0 

J00JK3 

Confirmatory Sample Analysis 

N 144758.9 
E 564834.0 4.3 m (1 4 ft) 

4.9 - 5.0 
(16 - 

16.5 ft) 

N 144758.9 
E 564834.0 JOOJM3 1 

Asbestos 

GEA, gross alpha, gross beta, ICP metals, 
mercury, TPH, PCB, pesticides, and SVOA 
Asbestos 

N 144758.9 
E 564834.0 JOOJM4 1 

JooJR8 
Native soil 

JOOJMl 

GEA, gross alpha, gross beta, isotopic 
uranium, tritium, ICP metals, mercury, 

E 564812.3 
N 144833.3 4.3 111 (14 ft) 

E 564834.0 
JOOJK2 

E 564834.0 
JOOJK4 

I 

GEA, gross alpha, gross beta, ICP metals, 

Remaining Sites Verification Package for the 126-B-3 Waste Site 6 
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Sample 
Media 

Rev. 0 

Sample 
Number 

Table 1. Confirmatory Sample Summary for the 12643-3 Waste Site. (2 Pages) 

3.3 m (10 ft) 

Depth 
(field 

estimate, 
bgs) 

GEA, gross alpha, gross beta, isotopic 
uranium, tritium, ICP metals, mercury, 
TPH, PCB, pesticides, and SVOA 

Coordinate 
Locations 

Suspect ACM 
(fire brick) JooJN8 

Sample 
Location 

Test pit 4 

Test pit 5 

3.3 m (10 ft) 

Confirmatory Sample Analysis 

GEA, gross alpha, gross beta, isotopic 
uranium, tritium, ICP metals, mercury, 
TPH, PCB, pesticides, and SVOA 

3 - 3.4 

GEA, gross alpha, gross beta, isotopic 
uranium, tritium, ICP metals, mercury, 
TPH, PCB, pesticides, and SVOA 

NA Silica sand JOOJT6 NA Equipment 
blank 

GEA, gross alpha, gross beta, americium- 
241 , isotopic plutonium, isotopic uranium, 
nickel-63 , total beta strontium, technetium- 
99, ICP metals, mercury, and SVOA 

N 144837.4 
E 564787.9 (gasket) 

JOOJR9 
Native soil N 144837.4 

E 564787.9 
I Asbestos 

N 144792.9 
E 564811.5 

0 - 0.6 JX Asbestos (0 - 2 ft) 

GEA, gross alpha, gross beta, isotopic 

17 ft) 

JOOJR7 
Native soil N 144792.9 

E 56481 1.5 

I Area3 

JOOJT3 N 144863.8 
E 564783.0 Native soil Test pit 1 

Test pit 2 

I Asbestos JOOJV3 

JOOJT4 N 144862.8 
E 564812.7 Native soil 

JOOJV4 

Native soil 
(duplicate of 

JOOJT4) 
JOOJT5 

N 144862.8 
E 564812.7 (10- 11 ft) 

Asbestos 
Native soil 

(duplicate of 
JOOJV4) 

JOOJV5 

Remaining Sites VeriJication Package for the 126-B-3 Waste Site 7 
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0 Area 2 was identified using the geophysical survey data (Figure 2) and the historical photograph 
(Figure 3) as an area of suspect demolition debris disposal. Three test pits (numbered 3 through 5) 
were excavated in Area 2. Test pits 3 and 5 were located in the center of anomalies identified by the 
geophysical survey as having high concentrations of subsurface metallic debris. Test pit 4 was 
located in an area believed to have low concentrations of subsurface metallic debris. 

During excavation of test pit 3, rebar, wire rope, conduit, and piping were encountered 
approximately 0.6 m (2 ft) bgs. An ash layer was identified at a depth of approximately 2.4 m (8 ft) 
bgs, extending to native soil at a depth of approximately 4.0 m (13 ft) bgs. A sample was collected 
from native soil at approximately 4.3 m (14 ft) bgs and submitted for analysis for the site COPCs. 
No radiological activity was detected above background by field instrumentation, and no VOCs were 
detected by an OVM during sampling activities. 

A suspect gasket was found at the surface of test pit 4 and sampled for analysis for the site COPCs. 
Concrete and metal debris were encountered during excavation at a depth of approximately 0.3 m 
(1 ft) bgs. Ash was discovered at approximately 2.4 m (8 ft) bgs, extending to native soil at 
approximately 2.9 m (9.5 ft) bgs. A sample was collected from native soil at approximately 3.3 m 
(10 ft) bgs and submitted for analysis for the site COPCs. No radiological activity was detected 
above background by field instrumentation, and no VOCs were detected by an OVM during 
sampling activities. 

Black ash and suspect fire/kiln brick was discovered at the surface and shallow subsurface of test 
pit 5 ;  a sample of the brick material was collected and submitted for asbestos analysis. Concrete 
debris was encountered at a depth of approximately 0.9 m (3 ft) bgs. Conduit and 0.038-m (1.5-in.) 
water piping were discovered at approximately 1.5 m ( 5  ft) bgs. Black ash was again encountered at 
a depth of approximately 3.7 m (12 ft) bgs, continuing to native soil at approximately 4.9 m (16 ft) 
bgs. A sample was collected from native soil at approximately 5.2 m (17 ft) bgs and submitted for 
analysis for the site COPCs. No radiological activity was detected above background by field 
instrumentation, and no VOCs were detected by an OVM during sampling activities. 

A summary of the sample types that were collected in area 2, and the laboratory analyses that were 
performed, is provided in Table 1. 

c] Area 3 was identified using the geophysical survey data (Figure 2) and the historical photograph 
(Figure 3) as an area of demolition debris disposal. Two test pits (numbered 1 and 2) were 
excavated within this area. Test pit 1 was located in the center of an anomaly identified by the 
geophysical survey as having high concentrations of subsurface metallic debris. Test pit 2 was 
located in an area believed to have low concentrations of subsurface metallic debris based on the 
geophysical survey. 

Concrete and metal debris were encountered during excavation of test pit 1 at a depth of 
approximately 0.5 m (1.5 ft) bgs. A 0.2-m (6-in.)-thick ash layer was found at a depth of 2.7 m (9 ft) 
bgs. Excavation continued to a depth of approximately 3.3 m (10 ft) bgs, where native soil was 
encountered and a sample was collected and submitted for analysis for the site COPCs. No 
radiological activity was detected above background by field instrumentation, and no VOCs were 
detected by an OVM during sampling activities. 

Remaining Sites VeriJication Package f o r  the 126-B-3 Waste Site 8 
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Excavation of test pit 2 revealed pipe, wire, and concrete debris at approximately 0.6 m (2 ft) bgs. A 
0.3-m (1-ft)-thick ash layer was encountered at approximately 2.7 m (9 ft) bgs. Excavation 
continued to a depth of approximately 3.3 m (1 0 ft) bgs, where native soil was encountered and a 
primary and field duplicate sample were collected and submitted for analysis for the site COPCs. 
No radiological activity was detected above background by field instrumentation, and no VOCs were 
detected by an OVM during sampling activities. 

A summary of the sample types that were collected in area 3, and the laboratory analyses that were 
performed, is provided in Table 1. 

Confirmatory Sample Results 

Confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental 
Protection Agency (DOE-RL 2005a), and the results were compared against the cleanup criteria specified 
in the RDR/RAWP (DOE-RL 2005b). The laboratory results were stored in the Environmental 
Restoration (ENRE) proj ect-specific database prior to providing to the Hanford Environmental 
Information System (HEIS) and are provided in Appendix A (Table A- 1). Based on field observations, 
additional supplemental analyses were also requested for selected confirmatory samples to support waste 
characterization, with results shown in Appendix A (Table A-2). 

Multiple metals, pesticides, polycyclic aromatic hydrocarbons (PAHs), and TPH were detected above 
direct exposure RAGs and/or soil RAGs for the protection of groundwater and/or the Columbia River in 
confirmatory samples. Asbestos- and PCB-containing debris materials were also discovered during 
excavation, and asbestos was detected in soil samples. Based on these results, it was determined that 
remedial action was necessary at the site (BHI 2003b). 

REMEDIAL ACTION SUMMARY 

Remediation of the 126-B-3 burn pit area was performed from September 4 to September 17,2003, and 
remediation of the remainder of the site was performed from October 4 to December 27, 2004, with 
loadout continuing to July 2005. Remediation consisted of the removal of suspect hazardous material 
and impacted soils within the disposal pit to depths of up to 7 m (23 ft). Material removed included 
batteries, lead bricks, rubber gaskets, a compressor, metal scrap, concrete rubble, miscellaneous 
asbestos-containing material, ash, and contaminated soil. Approximately 43 , 100 bank cubic meters 
(56,400 bank cubic yards) of material was excavated and staged onsite before disposal at the 
Environmental Restoration Disposal Facility (ERDF). Photographs of selected debris items are 
provided in Appendix B. A civil survey completed after initial remediation at the burn pit area but prior 
to remediation of the remainder of the waste site is provided in Figure 5. Figure 6 shows the 
post-excavation civil survey and the footprint of the waste staging piles. 

During site remediation and loadout, in-process samples of soil and suspect waste materials were 
collected as needed to support waste characterization and evaluation of the waste profile for disposal of 
excavated material. Samples of paint (501786, JOOYB7, JOOYB8, and J03CN7) from metal debris, soil 
underlying batteries (JO 1YT4), suspect diesel-stained soil (J022F6), brown liquid within a pipe (J02J07), 
soil from a plastic bag containing piping (J02508), yellowhrown-stained soil (J030D l), and rusty 
red/brown-stained soil (503 OK1 and J030K2) were collected for laboratory analysis. The analytical 
results for these samples are provided in Appendix A (Table A-3). 
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Figure 5. Initial Civil Survey of the 12643-3 Waste Site. 
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Near the end of the excavation work, six biased soil samples were collected for TPH analysis as an 
indicator to assist with guiding the extent of excavation. The analytical results for these samples are 
provided in Appendix A (Table A-4). 

During loadout of material staged in the northern portion of the western staging area, suspect chromium- 
staining was identified in underlying soils. Elevated chromium concentrations were detected in a 
sample collected from this material (J030K6), and associated soils were segregated. Elevated chromium 
concentrations were also detected in waste characterization samples collected from segregated soil 
(JO3CP6 and JO3CP7). Because the contamination was unrelated to disposal or remediation staging 
activities at the 126-B-3 waste site, and because the extent of contamination was unknown, this area was 
classified as a discovery site and subsequently designated as the 100-B-27 waste site, with boundaries 
shown in Figure 6. Further evaluation of the 100-B-27 waste site will be performed separately from the 
126-B-3 waste site, and no further discussion is presented within this report. 

Following verification sampling at the staging pile footprints, hexavalent chromium was detected above 
RAGs in samples collected from the eastern staging pile footprint. Additional material was removed by 
scraping an approximately 0.5-m (1.5-ft)-thick layer of soil from the entire area. During soil removal, a 
suspect drywell unrelated to the 126-B-3 waste site was also discovered and removed (Appendix B, 
Photograph B-6). Approximately 4,640 bank m3 (6,060 bank yd3) of additional soil was removed and 
disposed at ERDF. 

VERIFICATION SAMPLING ACTIVITIES 

Verification sampling at the 126-B-3 waste site remediation footprint was performed on April 15,2005, to 
evaluate if the remedial action objectives had been reached. Verification sampling at the staging pile 
footprints was performed on August 9,2005, and February 7 and 14,2006, to confirm removal of 
contamination associated with staged waste materials. Based on statistical evaluation of the resulting data, 
the residual contaminant concentrations meet the cleanup criteria specified in the RDRIRAWP 
(DOE-RL 2005b) and the Remaining Sites ROD (EPA 1999). The following subsections provide 
additional discussion of the information used to develop the verification sampling design. The results of 
verification sampling are also summarized to support interim closure of the site. 

Contaminants of Concern and Contaminants of Potential Concern 

The results of confirmatory and waste characterization sampling were used to determine the COCs and 
COPCs for verification sampling. The analyses performed for verification samples collected from the 
remediation and staging pile footprints are listed in Table 2 and are inclusive of the constituents that 
were detected above soil RAGs during previous sampling events. Based on the discovery of hexavalent 
chromium staining unrelated to the site operational history or remediation activities in the northern 
portion of the western staging pile footprint, hexavalent chromium analysis was requested for all 
verification samples collected from this decision unit. Sample analysis for the biased sample collected 
beneath the suspect drywell discovered in the eastern staging pile footprint were identified based on the 
screening analyses used at other drywell sites in the 100 Area and are listed in Table 3. 
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Attachment to Waste Site Reclassification Form 2005-028 

Gross alpha - proportional counting 

Gross beta - proportional counting 

Rev. 0 

PCBs - EPA Method 8082 

Pesticides - EPA Method 808 1 

Table 2. Verification Sampling Analyses Performed for the 126-B-3 Waste Site 
Remediation and Staging Pile Footprints. 

Analysis 

ICP metals 
EPA Method 601 0 

Mercury 
EPA Method 747 1 

Hexavalent chromiuma 
EPA Method 7196 

PCBs 
EPA Method 8082 

Pesticides 
EPA Method 8081 

SVOA 
EPA Method 8270 

TPH 
EPA Method 41 8.1 

Asbestos 
NIOSH Method 7400 

- -  

Basis for Inclusion 

Multiple metals were detected above background and/or soil RAGs during 
confirmatory and waste characterization sampling. 

Mercury was detected above soil RAGs for groundwater and river protection 
during confirmatory sampling. 

Hexavalent chromium was discovered in near surface soils following removal 
of staged waste. 

PCB-containing debris was identified during confirmatory sampling. 
PCBs were detected above soil RAGs for groundwater and river protection in 
waste characterization soil sample. 

Aldrin, DDE, DDT, and endosulfan sulfate were detected above direct exposure 
RAGs and/or soil RAGs for protection of groundwater and the Columbia River 
during confirmatory sampling. 
alpha-Chlordane and endosulfan I1 were detected in confirmatory samples, but 
below cleanup criteria. 

Benzo( a)anthracene, benzo( a)pyrene, benzo(b) fluoranthene, 
benzo(k)fluoranthene, and chrysene were detected above direct exposure RAGs 
and/or soil RAGs for protection of groundwater and the Columbia River during 
confirmatory sampling. 
Benzo(g,h,i)perylene, fluoranthene, indeno( 172,3-cd)pyrene, 
2-inethylnaphthalene, phenanthrene, and pyrene were detected in confirmatory 
samples, but below cleanup criteria. 

TPH was detected above cleanup criteria during confirmatory sampling. 

ACM was discovered during confirmatory sampling and (less than 1%) 
asbestos was observed in soil samples. 

a 

ACM = asbestos-containing material PCB = polychlorinated biphenyl 
EPA = U.S. Environmental Protection Agency RAG = remedial action goal 
ICP = inductively coupled plasma SVOA = semivolatile organic analysis 
NIOSH = National Institute for Occupational Safety and Health TPH = total petroleum hydrocarbons 

Hexavalent chromium analysis was performed for the staging pile footprints only. 

Table 3. Verification Sampling Analyses Performed for the Suspect 
Drywell Discovered within the Eastern Staging Pile Footprint. 

I GEA - gamma spectroscopy I Hexavalent chromium - EPA Method 7 196 I 

m e t a l s  - EPA Method 60 10 I SVOA - EPA Method 8270 I 
I I Mercury - EPA Method 7471 I TPH - EPA Method 41 8.1 

EPA 
GEA = gamma energy analysis 
ICP = inductively coupled plasma 
PCB = polychlorinated biphenyl 
SVOA = semivolatile organic analysis 
TPH = total petroleum hydrocarbons 

= U.S. Environmental Protection Agency 
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Verification Sample Design 

Rev. 0 

Statistical sampling was performed for the 126-B-3 remediation and staging pile footprints because the 
spatial distribution of potential residual soil contamination over the study areas was uncertain. The 
decision rule for demonstrating compliance with the cleanup criteria requires comparison of the true 
population mean of COCs/COPCs, as estimated by the 95% upper confidence limit on the sample mean, 
with the cleanup level. The Washington State Department of Ecology publication Guidance on 
Sampling and Data Analysis Methods (Ecology 1995) recommends that systematic sampling with 
sample locations distributed over the entire study area be used. Therefore, sampling locations were 
distributed over the entire remediation footprint on a grid basis in an effort to determine the residual 
presence of contamination. 

Visual Sample Plan' (VSP) was used as a tool to develop the statistical sampling design for the 126-B-3 
waste site. The remediation and staging pile footprints (Figure 6) were delineated in VSP and used as 
the basis for location of a systematic grid for verification soil sample collection. A pilot study was 
performed using TPH as an indicator compound to estimate the variability of residual contamination in 
the soil and support estimates of the population standard deviation for use in VSP. On December 14 and 
15,2004,20 systematically-located soil samples for TPH analysis were plotted on a triangular grid and 
collected at the site. The results for these samples are provided in Appendix A (Table A-5). This 
information was then used in VSP to develop the statistical verification sampling designs (BHI 2005f, 
200 5 g) . 

Fifteen soil sample locations were identified for the remediation footprint and 10 soil sample locations 
were identified for the staging pile footprints using random-start triangular grids. Additional details 
concerning the use of VSP to develop the statistical sampling designs are provided in the 126-B-3 waste 
site verification sampling work instructions (BHI 2005f, 2005g). Initial verification sampling results 
indicated that hexavalent chromium concentrations in the eastern staging pile footprint exceeded cleanup 
criteria. Following additional material removal, 11 new soil sample locations were identified for this 
area (Phase 11) using a random-start triangular grid (Capron 2005). Samples collected during Phase I1 
were submitted for hexavalent chromium analysis only. A biased soil sample was also collected from 
beneath the suspect drywell discovered in the eastern staging pile footprint. 

Figure 6 provides a map of the 37 soil sample locations that were determined for verification sampling, 
with coordinates shown in Table 4. The soil sample locations were surveyed and staked prior to sample 
collection (BHI 2005b, 2005c; WCH 2006). All sampling was performed in accordance with ENV-1, 
Environmental Monitoring & Management, as applicable, to fulfill the requirements of the IO0 Area 
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2005a). Within the remediation 
footprint, one grab surficial soil sample was collected at each location. Within the staging pile footprints 
(including the drywell footprint), 1 soil sample was collected at each location by collecting 15 aliquots 
of surficial soils from within approximately 1 m (3 ft) of the staked location and combining the aliquots 
into 1 sample. Field quality control (QC) samples consisted of one field duplicate sample and one field 
equipment blank per sampling event (as identified in Table 4), except that an equipment blank was not 
collected for the staging pile footprint Phase I1 sampling event. 

' Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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Figure 6. Verification Sampling Locations at the 126-B-3 Waste Site. 
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Table 4. 12643-3 Verification Sample Location Coordinates. (2 Pages) 

Sample Location 

Rev. 0 

Washington State Plane 
Coordinates 

Sample Number Sample Number 
(Chemical (Asbestos 
Analysis) Analysis) 

Remediation Footprint 

N 144755.1 
E 564835.8 

N 144753.8 
E 564779.4 

N 144770.7 
E 564807.2 

N 144787.6 
E 564835.0 

N 144786.3 
E 564778.6 

N 144803.3 
E 564806.4 

N 144820.2 
E 564834.3 

N 144818.9 
E 564777.8 

N 144835.9 
E 564805.7 

N 144852.8 
E 564833.5 

N 144851.5 
E 564777.1 

N 144868.4 
E 564804.9 

N 144885.4 
E 564832.8 

N 144902.3 
E 564860.6 

N 144884.1 
1 5" J030R7/J030R8" JO3OV4/JO3OV5" E 564776.3 

1 J030P3 J030TO 

2 J030P4 J030T 1 

3 J030P5 J030T2 

4 J030P6 J030T3 

5 J030P7 J030T4 

6 J030P8 J030T5 

7 J030P9 J030T6 

8 J030RO J030T7 

9 J030R1 J030T8 

10 J030R2 J030T9 

11 J030R3 J030VO 

12 J030R4 J030V1 

13 J030R5 J030V2 

14 J030R6 J030V3 
- 

Equipment blank J030R9 NA NA 

Staging Pile Footprints (Phase I) 
N 144743.9 

1" J03WD8/503WD9" J03WF9/J03WHOa E 564658.8 

N 144760.3 
E 564702.5 2 J03WFO 503 WH 1 

N 144776.7 
3 JO3WF1 JO3WH2 E 564746.2 

N 144790.0 
E 564666.4 4 J03WF2 503 WH3 
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Sample Number Sample Number 
(Asbestos 

Analysis) Analysis) 

5 J03WF3 J03WH4 

Sample Location (Chemical 

6 J03WF4 503 WH5 

J03WF5 J03WH6 7 

8 J03WF6 JO3WH7 

9 J03WF7 503 WH8 

10 J03WF8 J03WH9 

Equipment blank J03 W JO NA 

Rev. 0 

Washington State Plane 
Coordinates 

N 144806.4 
E 564710.2 

N 144822.8 
E 564753.9 

N 144836.1 
E 564674.1 

N 144778.5 
E 564865.7 

N 144824.6 
E 564873.4 

N 144870.6 
E 564881.0 

NA 

1 J117L1 

2 J117L2 

3 J117L3 

4 J117L4 

5" J 1 17L5/J 1 17M2" 

6 J117L6 

7 J117L7 

8 J117L8 

9 J117L9 

10 J117MO 

11 J117M1 

Suspect drywell J11794 

Remaining Sites Verification Package for  the 126-B-3 Waste Site 

N 144749.5 
E 564865.3 

N 144748.7 
E 564888.3 

N 144769.8 
E 564854.5 

N 144769.0 
E 564877.5 

N 144789.4 
E 564866.7 

N 144788.6 
E 564889.7 

N 144808.9 
E 564878.9 

N 144829.2 
E 564868.1 

N 144848.7 
E 564880.3 

N 144869.1 
E 564869.5 

N 144888.6 
E 56488 1.6 

N 144853 
E 564876 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Statistical 
Result 

Verification Sampling Results 

soil Cleanup soil Cleanup Statistical 
Data Set Direct Level for Level for 

Rev. 0 

(mg/kg) I Exposure 1 Groundwater 
Protection 

Verification samples were analyzed using U.S. Environmental Protection Agency-approved analytical 
methods. The 95% upper confidence limit on the true population mean for residual concentrations of 
COCs and COPCs was calculated for the remediation footprint as specified by the RDRIRAWP 
(DOE-RL 2005b), with calculations provided in Appendix C. When a nonradionuclide COC or COPC 
was detected in fewer than 50% of the verification samples collected, the maximum detected value was 
used for comparison against RAGs. When a COC or COPC was not detected in all samples in the data set, 
no statistical evaluation or calculations were performed. Evaluation of the verification data from the 
focused sample from the western staging pile drywell footprint was performed by direct comparison of the 
sample result for each constituent against cleanup criteria. 

Exceed 
Protection I RAGs? 

River 

Comparisons of the statistical and maximum results for COCs and COPCs and the site RAGs for the 
remediation footprint, staging pile footprints, and suspect drywell footprint are summarized in Tables 5a, 
5b, and 5c, respectively. Contaminants that were not detected by laboratory analysis are excluded from 
these tables. Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations 
(CLARC) Database (Ecology 2005) for aluminum, calcium, iron, magnesium, potassium, silicon, and 
sodium; therefore these constituents are not considered site COPCs. Potassium-40, radium-226, radium- 
228, thorium-228, and thorium-232 were detected in the sample collected from the eastern staging pile 
drywell footprint, but are not considered within Table 5c, as these isotopes are not related to the 
operational history of the site and were detected below the statistical background activity levels (based 
on an assumption of secular equilibrium, the background activity for radium-228 is equal to the 
statistical background activity of 1.32 pCi/g for thorium-232 provided in DOE-RL [ 19961). 

5.9 (<BG) 

93.4 (<BG) 

The laboratory-reported data results for all constituents are stored in the ENRE project-specific database 
prior to providing to the HEIS and are presented in Appendices C and D. 

20 20 20 No 

5,600b 132"' 224e No 

Table 5a. Comparison of Statistical Contaminant Concentrations to Action Levels for 
the 126-B-3 Remediation Footprint Verification Sampling Event. (3 Pages) 

c o c / c o P c  

I Arsenic 

I Barium 
~~ 1 Beryllium 

Borong 

Chromium (total) 

Cobalt 

Copper 

Lead 

Manganese 

I Remedial Action Goals' (mg/kg) I Does the 

0.56 (<BG) I 10.4f I 1.5lC 1 1.51" I No 

4.9 1 16,000 I 320 1 -- I No 

12.2 (<BG) 1 80,000b 1 18.5" 1 18.5' 1 No 

I No I -- 11.6 (<BG) I 1,600 I 32 

23.4 ~ 1 2,960 1 59.2 I 22.0" I Yes 

8.3 (<BG) 1 353 1 10.2c 1 10.2c I No 

Does the 
Statistical 

Result Pass 
RESRAD 
Modeling? 

-----:--I Yes' 
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c o c / c o P c  

Rev. 0 

Does the Does the 
Statistical Statistical 

Direct Level for Level for Data Set Result Pass 

Protection RAGS? Modeling? 
River Exceed RESRAD 

Protection 

Statistical 
Result 

Table 5a. Comparison of Statistical contaminant Concentrations to Action Levels for 
the 126-B-3 Remediation Footprint Verification Sampling Event. (3 Pages) 

Mercury 

Mo 1 ybdenumg 

0.03 (<BG) 24 0.33' 0.33' No -- 

1.4 400 8 No -- h -- 

Nickel 

Vanadium 

15.9 (<BG) 1,600 19.1' 27.4 Yes' Yes' 

66.9 (<BG) 5 60 85.1' -- No -- h 

Zinc 

Aroclor-1260 

62.4 (<BG) 24,000 480 67.8' Yes' Yes' 

0.017 0.5 0.0 1 7k 0.017k Yes Yes' 

~~ 

Acenaphthene I 0.055 1 4,800 I 96 I 129 I No I -- 

~ 

1,2,4- 
Trichlorobenzene 

2-Methylnaphthalene 

0.052 800 7 45.4 No -- 

0.39 320 3.2 -- No -- h 

Anthracene 

Benzo(a)anthracene 

Benzo(g,h,i)perylene" I 0.17 I 2,400 I 48 I 192 I No I -- 

No -- 0.15 24,000 240 1,920 

0.35 1.37' 0.33k 0.33k Yes Yes' 

Benzo(k)fluoranthene I 0.24 I 13.7' I 0.33k I 0.33k I No I -- 

Benzo(a)pyrene 

Benzo(b) fluoranthene 

0.27 0.33k 0.33k 0.33k No -- 

0.19 1.37' 0.33k 0.33k No -- 

Dibenzo( a,h) 
anthracene 

Carbazole 

Chrysene 

I 0.088 I 0.33k I 
0.075 50 0.43 8 -- No -- 

0.37 137' 1.2' 0.33k Yes Yes' 

h 

0.33k 

Fluoranthene 

Fluorene 

I -- Dib enzo furan I 0.099 I 160 I 3.2 1 -- I No 

0.73 3,200 64 18 No -- 

0.07 1 3,200 64 260 No -- 

Phenanthrene" 

1 0.16 1 1.37 1 0.33k 1 0.33k 1 No 1 -- Indene( 1,2,3-cd) 
Pyrene 

0.62 24,000 240 1,920 No -- 
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coc/coPc 

Table 5a. Comparison of Statistical Contaminant Concentrations to Action Levels for 
the 126-B-3 Remediation Footprint Verification Sampling Event. (3 Pages) 

Statistical Statistical 
Data Set Result Pass 
Exceed RESRAD 

Protection Protection RAGs? Modeling? 

Direct Level for Level for 
River 

Statistical 
Result 

I I Remedial Action Goals’ (mg/kg) I Does the I Doesthe 

Pyrene 0.70 2,400 48 192 No -- 
a Lookup values and RAGs obtained from DOE-RL (2005b) or calculated per WAC 173-340-720, 173-340-730, and 173-340-740, 

Method B, 1996, unless otherwise noted. 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in DOE-RL 
[2005b]). Updated oral reference dose values (as provided in IRIS) yield Method B direct exposure RAG values of 16,000 mg/kg 
and 120,000 mgkg for barium and chromium, respectively. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996). 
Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“1 00 times rule”) and 
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 mgkg  (as presented in DOE-RL [2005b]). The updated oral 
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more 
restrictive MCL of 2 mg/L (40 CFR 141). Per WAC 173-340-740(3)(a)(ii)(A), 1996 (“1 00 times rule”), the most restrictive 
updated soil cleanup level for groundwater protection would be 200 mg/kg. 
Barium soil cleanup level for river protection calculated from WAC 173-340-740(3>(a)(ii)(A), 1996 (“100 times rule”), a DAF of 2, 
and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in DOE-RL [2005b]). No surface water 
bioconcentration factor is available for barium and no AWQC value exists; therefore, no WAC 173-340-730(3), 1996 (Method B 
for surface waters) value can be determined. ‘ Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air 
quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or AWQC values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii>, 1996 [Method B 
for surface waters]). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005a), copper, manganese, nickel, zinc, aroclor-1260, 
benzo(a)anthracene, and chrysene will not migrate more than 3.3 m (1 0 f3) vertically in 1,000 years. The vadose zone underlying 
the remediation footprint is approximately 9 m (30 ft) thick. 
Statistical data sets for manganese, nickel, and zinc fail the third component of the WAC 173-340-740(7)(e) three-part test (more 
than 10% of the data set exceeds soil RAGs for groundwater and/or river protection). 
Where cleanup levels are less than the RDL, cleanup levels default to the RDL (WAC 173-340-707[2], 1996, and DOE-RL 
[2005b]). 
Value listed in DOE-RL [2005b) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific carcinogenic cleanup 
level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using the ORNL oral cancer potency factor. 
Toxicity data for this chemical are not available. RAGs for benzo(g,h,i)perylene and phenanthrene are based on the surrogate 
chemicals pyrene and anthracene, respectively. 

’ 

’ 

-- = not applicable 
AWQC 
BG = background 
CFR 
COC = contaminant of concern 
COPC 
DAF = dilution attenuation factor 
IRIS 
MCL 
ORNL 
RAG = remedial action goal 
RDL = required detection limit 
RESRAD = RESidual RADioactivity (dose assessnient model) 
WAC = Washington Administrutise Code 

= ambient water quality criteria 

= Code of Federal Regulations 

= contaminant of potential concern 

= Integrated Risk Information System 
= maximum contaminant level (drinking water standard) 
= Oak Ridge National Laboratory 

Remaining Sites Verrfjcation Package for the 126-B-3 Waste Site 20 



Attachment to Waste Site Reclassification Form 2005-028 

Direct 
Exposure 

Rev. 0 

Soil Cleanup Soil Cleanup 
Level for Level for 

Groundwater River 
Protection Protection 

Table 5b. Comparison of Statistical Contaminant Concentrations to Action Levels for 
the 126-B-3 Staging Pile Footprints Verification Sampling Events. (3 Pages) 

Barium 1 72.1 (<BG) 1 5,600b I 132"' 

c o c / c o P c  

224" No -- 

Statistical 
Result 

(mg/kg) 

Beryllium 

Remedial Action Goalsa (mglkg) 

0.9 (<BG) 1 10.4f I 1.5 I' 1.51' No -- 

Borong 

Does the 
Statistical 
Data Set 
Exceed 
RAGS? 

3.4 16,000 320 -- No -- h 

Does the 
Statistical 

Result Pass 
RESRAD 
Modeling? 

Chromium (total) I 9.6 (<BG) I 80,000b I 18.5' 

1 Arsenic 1 4.8(<BG) I 20 I 20 I 20 1 No 1 -- 

18.5' No -- 

0.32 10.49' Chromium 
(hexavalent) 2.1 4.8' 2 No -- 

Copper 17.2 (<BG) 2,960 59.2 22.0' No -- 

Lead 5.3 (<BG) 353 10.2' 10.2' No -- 

Manganese 31 1 (<BG) 11,200 512' 512" No -- 

Vanadium I 38.9(<BG) 1 560 85.1' -- h No -- 

I No 1 -- I Cobalt I 7.3 (<BG) I 1,600 I 32 I -- 

Zinc 

Aroclor- 1260 

39.9 (<BG) 24,000 480 67.8' No -- 

0.053 0.5 0.017k 0.017k Yes Yes' 

1 Nickel I 11.6(<BG) 1 1,600 1 19.1' I 27.4 I No I -- 

Endrin aldehyde 

Endrin ketone 

gamma-Chlordane 

2-Methylnaphthalene 

B enzo( a)anthracene 

B enzo( a)p yrene 

Benzo(b)fluoranthene 

Benzo(g, h,i)peryleneP 

Anthracene 

0.0026 24 0.2 0.039 No -- 

0.0019 24 0.2 0.039 No -- 

0.0024 2.86" 0.025" 0.0165k No -- 

0.17 320 3.2 -- No -- 

0.042 24,000 240 1,920 No -- 

0.12 1.37" 0.33k 0.33k No -- 

0.091 0.33k 0.33k 0.33k No -- 

0.076 1.37" 0.33k 0.33k No -- 

0.046 2,400 48 192 No -- 

h 

C arb azo 1 e 

Chrysene 

1 beta-BHC I 0.0090 I 0.556 1 0.00486 I 0.00554 I Yes I Yesm 

0.025 50 0.438 -- No -- h 

0.14 137" 1.2" 0.33k No -- 

I 4,4'-DDT I 0.0062 I 2.94 I 0.0257 I 0.005k I Yes I Ye&m 

1 Endosulfan sulfate 1 0.0029 I 480 I 9.6 I 0.186 I No I -- 
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Table 5b. Comparison of Statistical Contaminant Concentrations to Action Levels for 
the 126-B-3 Staging Pile Footprints Verification Sampling Events. (3 Pages) 

Remedial Action Goals‘ (mg/kg) Does the Does the 
Statistical soil cleanup soil cleanup Statistical Statistical 

Level for Data Set Result Pass Result 
(mg’l%) Exposure Groundwater River Exceed RESRAD 

Protection Protection RAGs? Modeling? 

Direct Level for 

Fluoran t hene 

Dibenzo(a,h) 
anthracene 

0.23 3,200 64 18 No -- 

1 0.017 1 0.33k 1 0.33k 1 0.33k 1 No I -- 

Indeno( 1,2,3-cd) 

Naphthalene 
Pyrene 

1 No I -- h -- Dibenzo furan 1 0.06 I 160 I 3.2 I 

0.042 1.37 0.33k 0.33k No -- 

0.14 1,600 16 988 No -- 

~~ 

Di-n-butylphthalate I 0.11 I 8,000 I 160 I 540 1 No I -- 

PhenanthreneP 

Pyrene 

0.17 24,000 240 1,920 No -- 

0.29 2,400 48 192 No -- 

~ 

Fluorene I 0.021 I 3,200 1 64 1 260 1 No I -- 

a Lookup values and RAGs obtained from DOE-RL [2005b) or calculated per WAC 173-340-720, 173-340-730, and 173-340-740, 
Method B, 1996, unless otherwise noted. 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in DOE-€3, 
[2005b]). Updated oral reference dose values (as provided in IRIS) yield Method B direct exposure RAG values of 16,000 mg/kg 
and 120,000 mg/kg for barium and chromium, respectively. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996). 
Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”) and 
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in DOE-RL [2005b]). The updated oral 
reference dose value (as provided in IRIS) yields a Method B groundwater cleanup criteria of 7 mg/L, as compared to the more 
restrictive MCL of 2 mg/L (40 CFR 141). Per WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), the most restrictive 
updated soil cleanup level for groundwater protection would be 200 mg/kg. 
Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a DAF of 2, 
and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in DOE-RL, [2005b]). No surface water 
bioconcentration factor is available for barium and no AWQC value exists; therefore, no WAC 173-340-730(3), 1996 (Method B 
for surface waters) value can be determined. 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air 
quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or AWQC values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B 
for surface waters]). 
The statistical residual hexavalent chromium concentration for the western staging pile footprint is 0.32 mg/kg and for the eastern 
staging pile footprint is 0.49 mg/kg. 
Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 
[“100 times ruley’]) presented is lower than that presented in the RDNRAWP (DOE-RL 2005b), based on updated oral reference 
dose value (as provided in IRIS). 
Where cleanup levels are less than the RDL, cleanup levels default to the RDL (WAC 173-340-707[2], 1996, and DOE-RL 
[2005b]). 
Based on the 1UUArea Analogous Sites RESRAD Calculations (BHI 2005a), aroclor-1260 and 4,4’-DDT will not migrate more than 
1 m (3.3 ft) vertically in 1,000 years. The vadose zone underlying the staging pile footprints is at least 17 m (56 ft) thick. 
Resid~ial pesticide concentrations are believed to be the result of historic pesticide application rather than waste staging activities, 
and are, therefore, present in insufficient total mass to migrate completely to groundwater (and subsequently the Columbia River). 
Direct exposure and groundwater protection RAG values for chlordane were mistakenly calculated based on carcinogenicity data 
for lindane in DOE-RL [ZOOSb). Correctcd values are presented in this table. 

O Value listed in DOE-RL [2005b) is based on the use of benzo(a)pyrene as a surrogate. Compound-specific carcinogenic cleanup 
level calculated per WAC 173-340-740(3), 1996 (Method B for soils) using the ORNL oral cancer poteiicy factor. 

e 

’ 

’ 
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Table 5b. Comparison of Statistical Contaminant Concentrations to Action Levels for 
the 126-B-3 Staging Pile Footprints Verification Sampling Events. (3 Pages) 

Remedial Action Goals' (mg/kg) Does the Does the 
Statistical soil cleanup soil Cleanup Statistical Statistical 

Result Direct Level for Level for Data Set Result Pass 
Exceed RESRAD (mg'@) Exposure Groundwater River 

Protection RAGs? Modeling? Protection 

c o c / c o P c  

Table 5c. Comparison of Detected Contaminant Concentrations to Action Levels for 
the 126-B-3 Eastern Staging Pile Suspect Drywell Biased Sample. (2 Pages) 

Analytical Analytical 
Result Result Pass 
Exceed RESRAD 

Protection Protection RAGs? Modeling? 

Direct Level for Level for 
River 

Analytical 
Result 

I I Remedial Action Goalsa (mg/kg) I Does the 1 Does the 

Barium 

B eryllium 

96.3 (<BG) 5,600b 132"' 224e No -- 

0.98 (<BG) 1 0.4f 1.51' 1.51' No -- 

I I I I I I 
I I I 

Borong 

Cadmium' 

I No I -- Arsenic I 5.9(<BG) I 20 I 20 I 2o 

-- h No -- 

0.36 (<BG) 13.9 0.81' 0.81' No -- 

3.3 16,000 320 

Chromium (total) 

Cobalt 

13.8 (<BG) 80,000b 18.5' 18.5' No -- 

-- h No -- 12.9 (<BG) 1,600 32 

Copper 

Lead 

46.0 2,960 59.2 22.0' Yes Yes' 

18.6 353 10.2' 10.2' Yes Yes' 

Manganese 

Mercury 

Nickel 

467 (<BG) 11,200 512' 512' No -- 

0.09 (<BG) 24 0.33' 0.33' No -- 

19.3 1,600 19.1' 2'7.4 Yes Yes' 

Vanadium 

Zinc 
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4,4’-DDT 

2-Methylnaphthalene 

phthalate 
bis(2-Ethylhexyl) 

Di-n-butylphthalate 

Naphthalene 

Phenanthrene’ 

Pyrene 

Table 5c. Comparison of Detected Contaminant Concentrations to Action Levels for 
the 126-B-3 Eastern Staging Pile Suspect Drywell Biased Sample. (2 Pages) 

soil Cleanup soil Cleanup Analytical Analytical 
Result Result Pass 

RESRAD Exceed 
RAGs? Modeling? 

Analytical 
Result 

(mg/kg) Exposure Groundwater River 
Direct Level for Level for 

Protection Protection 

0.0016 2.94 0.0257 0.005k No -- 
-- h No -- 0.076 320 3.2 

0.092 71.4 0.625 0.36 No -- 

0.025 8,000 160 540 No -- 

0.044 1,600 16 988 No -- 

0.034 24,000 240 1,920 No -- 

0.022 2,400 48 192 No -- 

Remedial Action Goals’ (mg/kg) I Does the I Does the 
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DATA EVALUATION 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the WAC 173- 
340-740(7)(e) three-part test. The application of the three-part test for the 126-B-3 waste site 
verification data sets is included in statistical calculations (Appendix C). The three-part test was not 
performed when statistical values defaulted to the maximum detected value due to data censorship, as 
direct evaluation of the maximum result against RAGs was used as the compliance basis. 

All residual COC/COPC concentrations for the 126-B-3 remediation footprint pass the three-part test in 
comparison against direct exposure RAGs. Residual concentrations of copper, manganese, nickel, and 
zinc in the remediation footprint fail one or more parts of the three-part test in comparison against soil 
RAGs for the protection of groundwater and/or the Columbia River. The maximum detected residual 
concentrations of aroclor- 1260, benzo(a)anthracene, and chrysene also exceeded soil RAGs for the 
protection of groundwater and/or the Columbia River. Data were not collected on the vertical extent of 
residual contamination, but, given the soil-partitioning coefficients of the metals ( ~ 2 2  mL/g), 
aroclor-1260 (530 mL/g), and the PAHs (>200 mL/g), these contaminants would not be expected to 
migrate more than 3.3 m (10 ft) vertically in 1,000 years (BHI 2005a). The vadose zone beneath the 
126-B-3 excavation is approximately 9 m (30 ft) thick. Therefore, residual concentrations of copper, 
manganese, nickel, zinc, aroclor- 1260, benzo(a)anthracene, and chrysene are protective of groundwater. 
The only pathway for contamination to reach the Columbia River is via groundwater migration, so these 
contaminant concentrations are also protective of river water. No asbestos was detected in verification 
soil samples collected from the remediation footprint. 

All residual COC/COPC concentrations for the 126-B-3 staging pile footprints pass the three-part test in 
comparison against the most restrictive soil RAG. The maximum detected residual concentrations of 
aroclor- 1260, beta-BHC, and 4,4’-DDT exceeded soil RAGs for the protection of groundwater and/or 
the Columbia River. Data were not collected on the vertical extent of residual contamination, but, given 
the soil-partitioning coefficients of aroclor- 1260 (530 mL/g) and 4,4’-DDT (678 mL/g), these 
contaminants would not be expected to migrate more than 1 m (3.3 ft) vertically in 1,000 years (BHI 
2005a). The vadose zone beneath the 126-B-3 staging area is at least 17 m (56 ft) thick. Therefore, 
residual concentrations of aroclor- 1260 and 4,4 ’-DDT are protective of groundwater. Residual 
concentrations of beta-BHC and 4,4’-DDT are believed to be the result of historic pesticide application 
rather than waste staging activities, and are, therefore, present in insufficient quantities to migrate 
completely to groundwater. The only pathway for contamination to reach the Columbia River is via 
groundwater migration, so these contaminant concentrations are also protective of river water. No 
asbestos was detected in verification soil samples collected from the staging pile footprints. 

The three-part test was not performed for the data set from the biased sample collected at the eastern 
staging pile suspect drywell footprint, as direct evaluation of the results against RAGS was used as the 
compliance basis. Detected concentrations of copper, lead, nickel, and zinc in this sample exceeded so 
RAGs for the protection of groundwater and/or the Columbia River. Data were not collected on the 
vertical extent of residual contamination, but, given the soil-partitioning coefficients of these metals 
(>22 mL/g), none would be expected to migrate more than 3.3 m (1 0 ft) vertically in 1,000 years (BHI 
2005a). The vadose zone beneath the drywell footprint is approximately 17 m (56 ft) thick. Therefore 
residual concentrations of copper, lead, nickel, and zinc are protective of groundwater. The only 
pathway for contamination to reach the Columbia River is via groundwater migration, so these 
Contaminant concentrations are also protective of river water. 

1 
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Nonradionuclide risk requirements include a hazard quotient of less than 1 .O for all individual 
noncarcinogens, a cumulative hazard quotient of less than 1 .O, an individual contaminant carcinogenic 
risk of less than 1 x 
the staging pile footprint were conservatively calculated using the higher of the staging pile footprint 
statistical value and the drywell footprint focused sample result for each constituent. Risk values were 
not calculated for constituents that were not detected or were detected at concentrations below Hanford 
Site or Washington State background values. All individual hazard quotients were less than 1.0, and all 
individual excess carcinogenic risk values were less than 1 x (Appendix E). The cumulative hazard 
quotients for the 126-B-3 remediation and staging pile footprints are 1.4 x lom2 and 9.3 x loq2, 
respectively, and the cumulative excess carcinogenic risk values are 3.2 x 1 0-6 and 1.3 x 1 0-'6, 
respectively. Therefore, nonradionuclide risk requirements are met. 

and a cumulative excess carcinogenic risk of less than 1 x lo? Risk values for 

DATA QUALITY ASSESSMENT 

Confirmatory Sampling 

A data quality assessment (DQA) review was performed to compare the confirmatory sampling 
approach and resulting analytical data with the sampling and data requirements specified by the project 
objectives (BHI 2003b) and performance specifications. The review involved evaluation of the data to 
determine if they are of the right type, quality, and quantity to support their intended use (i.e., closeout 
decisions). This assessment review completes the data life cycle (Le., planning, implementation, and 
assessment) that was initiated by the data quality objectives process and is based on Guidancefor Data 
Quality Assessment: Practical Methods for Data Analysis (EPA 2000). 

This DQA review was performed in accordance with ENV- 1 , Environmental Monitoring & 
Management. Specific data quality objectives for the site are found in the SAP (DOE-RL 2005a). The 
data quality requirements in the SAP are used for assessing data from statistical sampling and do not 
specifically apply to the data sets resulting from the focused sampling performed for remaining sites. 
However, to ensure quality data sets, the SAP data quality assurance requirements, as well as the data 
validation procedures for chemical and radiochemical analysis (BHI 2000a, 2000b), were followed 
where appropriate. 

All samples were collected per the sample design. The sample design allowed for additional samples as 
required to properly characterize the site. Additional samples were collected from debris materials 
discovered during excavation as identified in Table 1. 

Data from confirmatory samples collected at the 126-B-3 site were provided by the laboratory in the 
following sample delivery groups (SDGs): 

0 SDG H2113: samples JOOJKO, JOOJR7, JOOJR8, JOOJT3, JOOJR9, JOOJT4, JOOJTS (field duplicate of 
JOOJT4), and JOOJTG (field equipment blank) 

[z: SDG H2114: samples 500557, JOOJJ8 (field duplicate of JOOJJ7), and JOOJM6 

c! SDG 20030394: samples JOOJV2, JOOJV3, JOOJV4, and JOOJVS (field duplicate of JOOJV4) 
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C. SDG 20030395: sample JOOJN9 

0 SDG 20030397: samples JOOJM2, JOOJM3, JOOJM4, JOOJMS, and JOOJN8 

I3 SDG 20030398: samples JOOJK2, JOOJK3 (field duplicate of JOOJK2), and JOOJK4 

I3 SDG 20030399: samples JOOJMO and JOOJM1. 

Samples were analyzed for the constituents listed in Table 1. Additionally, inductively coupled plasma 
(ICP) metals analysis by toxicity characteristic leaching procedure (TCLP), mercury analysis by TCLP, 
SVOA by TCLP, cyanide analysis, and sulfide analysis were requested for samples JOOJJ7, JOOJJ8, and 
JOOJM6 to support waste characterization. Cyanide analysis, sulfide analysis, and SVOA by TCLP were 
also requested for samples JOOJR9, JOOJT4, and JOOJTS. All of the samples specified in the 
confirmatory sample work instruction were collected and analyzed for the analytes or by the methods 
requested. Additional radiological analyses were performed for samples in SDG H2113, due to errors 
on the sample chain of custody &oms. 

With the exception of the radiological data, the data &om the confirmatory sampling either had data 
quality problems, or had concentrations of target analytes that exceeded RAGS, or both. Therefore, only 
the radiological data will be reviewed further in this DQA. The remaining analytes and/or methods were 
retained for verification sampling, and a separate DQA was performed for that data. 

No major deficiencies were found in the radiological data. Minor deficiencies are presented below. 

SDG H2113 

Samples in SDG H2 1 13 are evaluated here for gross alpha, gross beta, and gamma energy analyses. 
Due to errors on the sample chain of custody forms, the laboratory also analyzed samples JOOJR7, 
JOOJR8, JOOJT3, JOOJR9, JOOJT4, and JOOJTS for isotopic uranium and tritium and sample JOOJT6 for 
americium-24 1 , isotopic plutonium, isotopic uranium, nickel-63 , total beta radiostrontium, and 
technetium-99. No significant deficiencies were found. 

Activity was detected in the method blank for the nickel-63 analysis of field equipment blank sample 
JOOJT6 (8.5 pCi/g). The required detection limit (RDL) for nickel-63 is 30 pCi/g. The nickel-63 
relative percent difference (RPD) between the laboratory duplicate and sample JOOJT6 was outside of 
acceptance criteria at 74%. The reported concentration of nickel-63 in sample JOOJT6 was 5.56 pCi/g. 
The method blank contamination suggests that the nickel-63 activity in sample JOOJT6 was actually 
lower than reported. The lowest RAG for nickel-63 is 83 pCi/g. Considering that nickel-63 was not a 
COPC for this site and that the sample activity is less than the method blank activity and much less than 
the lowest RAG, nickel-63 was not retained for verification sampling. 

SDG H2114 

Samples in SDG H2114 are evaluated here for gross alpha, gross beta, and gamma energy analyses. No 
deficiencies were found. 
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SDGs 20030394,20030395,20030397,20030398, and 20030399 

Samples in these SDGs were analyzed for asbestos only. Due to the discovery of asbestos-containing 
debris material and asbestos fibers in soil, asbestos was retained as a COC for verification sampling. 

Conclusions 

Limited, random or sample matrix-specific influenced batch QC issues such as these are a potential for 
any analysis. The number and types seen in these data sets were within expectations for the matrix types 
and analyses performed. 

The DQA review of the confirmatory radiological data for the 126-B-3 site found the results to be 
accurate within the standard errors associated with the methods, including sampling and sample 
handling. The DQA review for the 126-B-3 site concludes that the radiological data reviewed is of the 
right type, quality, and quantity to support the intended use. Detection limits, precision, accuracy, and 
sampling data group completeness were assessed to determine if any analytical results should be rejected 
as a result of quality assurance and QC deficiencies. All analytical data were found acceptable for 
decision-making purposes. The confirmatory sample analytical data are stored in the ENRE project- 
specific database prior to providing to the HEIS and are summarized in Appendix A. 

Verification Sampling 

A DQA was performed to compare the verification sampling approach and analytical data with the 
sampling and data requirements specified in the site-specific work instructions (BHI 2005 f, 2005g). 
This review involves evaluation of the data to determine if they are of the right type, quality, and 
quantity to support the intended use (i.e., closeout decisions) and completes the data life cycle (Le., 
planning, implementation, and assessment) that was initiated by the data quality objectives process and 
is based on Guidance for  Data Quality Assessment: Practical Methodsfor Data Analysis (EPA 2000). 

This DQA was performed in accordance with ENV-1 , Environmental Monitoring & Management. 
Specific data quality objectives for the site are found in the SAP (DOE-RL 2005a). To ensure quality 
data sets, the SAP data quality assurance requirements, as well as the data validation procedures for 
chemical and radiochemical analysis (BHI 2000a, 2000b), are followed where appropriate. 

A review of the sample designs (BHI 2005f, 2005g; Capron 2005), the field logbooks (BHI 2005b, 
2005c; WCH 2006), and applicable analytical data packages was performed as part of this DQA. All 
samples were collected per the approved sample designs. The statistical sample design in the work 
instructions was partially based on population data for residual TPH contamination (BHI 2005f, 2005g). 
Examination of the verification data sets show that the sample designs were valid for the population 
distribution data for all residual contaminants. 

Data from verification samples collected at the 126-B-3 site were provided by the laboratory in SDGs 
H3132, H3312, D00536, 05-A-4502, K0216, and K0247. No major deficiencies were found in the data. 
Minor deficiencies are presented below. 

SDG H3 132 

SDG H3 132 consists of 17 samples (J030P3 to 9, J030RO to 9) analyzed for SVOCs, pesticides, PCBs, 
metals by ICP analysis, mercury, and TPH. Sample J030R9 is a field equipment blank, and sample 
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J030R8 is a field duplicate of sample J030R7. Pesticide analysis was not run on the field equipment 
blank. Third-party data validation was performed on this SDG (BHI 2005d) and is included in the 
following discussion. 

In the SVOC analysis, the common laboratory contaminants bis-(2-ethylhexyl)phthalate, di-n-butyl 
phthalate, and diethyl phthalate were found in the method blank (MB) at concentrations below the RDL. 
Third-party validation raised the di-n-butylphthalate results in samples J030R4, J030R9, J030P3, 
J030P6, J030P7, J030P8, and J03OR1 to the RDL, and qualified those results as nondetected with “U” 
flags. All of the bis-(2-ethylhexyl)phthalate results in SDG 3 132 were also raised to the RDL and 
qualified as nondetected with “U” flags. No qualifiers were added to the diethyl phthalate results. The 
data are useable for decision-making purposes. 

The SVOC RPD between the matrix spike (MS) and the matrix spike duplicate (MSD) for 
pentachlorophenol was outside of acceptance criteria at 68%. Third-party validation qualified all results 
in SDG 3 132 for pentachlorophenol and associated analytes 2,4,5-trichlorophenol and 2,4,6- 
trichlorophenol as estimates with “J” flags. Associated analytes are analytes that were not added 
individually to the spike mix and are therefore dependant on another analyte’s QC results. Spike mixes 
and definitions of associated analytes can be found in SW-846 Method 8270C (EPA 1996). The data 
remain useable for decision-making purposes. 

Also in the SVOC analysis, the MS and MSD recoveries, 93% and 90%, respectively, for 
2,4-dini tro toluene were out side the laboratory- es t ab lis hed acceptance criteria. This anal yte is also 
outside the laboratory-established acceptance criteria in the laboratory control sample (LCS), at 96% 
recovery. Third-party validation determined that the 2,4-dinitrotoluene results show a high bias in the 
data and all associated analytes with detected results were qualified as estimates. The only associated 
analyte with positive detections in the field samples was n-nitrosodiphenylamine, in samples J030P3 and 
J030R4, and were qualified as estimates with “J” flags. The data are useable for decision-making 
purposes . 

In the chlorinated pesticide analysis, the analyte toxaphene was not added to the MS, MSD, or LCS. 
Third-party validation qualified all of the toxaphene results in SDG H3 132 as estimates with “J” flags. 
The data are useable for decision-making purposes. 

In the PCB analysis, a high response to a continuing calibration verification, on the primary analytical 
column prompted the laboratory to use the back up column for quantitation. The continuing calibration 
verification was within criteria on the backup column. The data are useable for decision-making 
purposes . 

In the ICP metals analysis, the analyte antimony was outside the acceptance criteria in the MS. Standard 
procedure by the laboratory is to perform serial dilutions and post-digestion spikes on analytes that are 
out of criteria in the MS. Results of the follow-up procedures were within acceptance criteria. 
Third-party validation qualified all antimony results in SDG H3 132 as estimates with “J” flags. The 
data are useable for decision-making purposes. 

Barium, beryllium, boron, chromium, cobalt, copper, lead, manganese, nickel, vanadium, and zinc were 
all found at low concentrations in the ICP metals MB. Sample concentrations within the multiple of 20 
of the corresponding MB concentrations are considered estimated. Third-party validation accordingly 
qualified the boron results in samples J030P4 and J030R7 and the beryllium result in sample J030R9 as 
nondetected estimates with “UJ” flags. The data are useable for decision-making purposes. 

Remaining Sites Verijicntion Package for the 126-B-3 Waste Site 29 



Attachment to Waste Site Reclassification Form 2005-028 Rev. 0 

In the TPH analysis, samples J030R0, J030R1, J03OR8, and J030R9 were found to be between 3.4” C 
and 4.9” C when received at the laboratory. The samples were contained in sealed jars and brought back 
down to temperature before opening. This deficiency is not expected to have any impact on the data. 
Third-party validation did not qualify the TPH data based on the elevated sample temperature. The data 
are useable for decision-making purposes. 

SDG H3312 

SDG H3312 consists of 12 samples (J03WD8, J03WD9, J03WFO - 8, and J03WJO) analyzed for 
SVOCs, pesticides, PCBs, metals by ICP analysis, mercury, hexavalent chromium, and TPH. Sample 
JO3WJO is a field equipment blank and sample J03WD9 is a field duplicate of sample J03WD8. 
Pesticide and hexavalent chromium analysis was not run on the field blank. Third-party data validation 
was performed on this SDG (BHI 2005e) and is included in the following discussion. 

In the SVOC analysis, the common laboratory contaminant bis-(2-ethylhexyl)phthalate was found in the 
MB at a concentration below the RDL. Third-party validation raised all of the 
bis-(2-ethylhexyl)phthalate results in the SDG to the RDL and qualified them as nondetected with “U” 
flags. The data are useable for decision-making purposes. 

The SVOC MSs and/or MSDs for nitrobenzene, isophorone, 2-nitrophenol, 2,4-dimethylphenol, 1,2,4- 
trichlorob enzene , 4- chloro - 3 -me th ylpheno 1 , 2 -methylnaphthalene , 4 -nitro analine , and carbazole were 
below acceptance criteria with recoveries in the range of 45% to 60%. Third-party validation qualified 
all undetected sample results for these analytes as estimates with “J” flags. The data are useable for 
decision-making purposes. 

The SVOC LCSs for isophorone, 2-nitrophenol, 2,4-dimethylpheno17 2,4-dichlorophenol, 
1 ,2,4-trichlorobenzene7 4-chloro-3 -methylphenol, 2-methylnaphthalene7 4-nitroanaline7 
n-nitrosodiphenylamine, and carbozole were below the acceptance criteria with recoveries in the range 
of 38% to 56%. Third-party validation qualified all undetected sample results for these analytes as 
estimates with “J” flags. The data are useable for decision-making purposes. 

In the ICP metals analysis, boron, barium, beryllium, manganese, zinc, and copper were found in sample 
J03WJ0, the field equipment blank. The low result for copper was similar in magnitude to the MB 
(contamination) value for copper. Third-party validation qualified the copper result in sample 503 WJO 
as an estimated nondetect with a “UJ” flag. The data are useable for decision-making purposes. 

Silver, arsenic, barium, cadmium, chromium, copper, manganese, and molybdenum were all found at 
low concentrations in the ICP metals MB. Sample concentrations within the multiple of 20 of the 
corresponding MB concentrations are considered estimated. All detected molybdenum results were 
qualified by third-party validation as estimated nondetects with “UJ” flags. The data are useable for 
decision-making purposes. 

All of the TPH results were undetected with practical quantitation limits around 133 mg/kg. These 
results are above the RDL for TPH but below the lowest RAG of 200 mg/kg. No qualification was 
applied by third-party validation. The data are useable for decision-making purposes. 
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In the chlorinated pesticide analysis, the analyte toxaphene was not added to the MS, MSD, or LCS. 
Third-party validation qualified all of the toxaphene results in SDG H33 12 as estimates with “J” flags. 
The data are useable for decision-making purposes. 

In the hexavalent chromium analysis, sample J03WF7 was reported as a nondetect with a practical 
quantitation limit above the RDL and equivalent to the lowest RAG (2.0 mg/kg). This sample was 
collected from an area where elevated hexavalent chromium was detected and additional material 
removal was performed. Following the additional removal, new hexavalent chromium verification data 
were collected. 

No deficiencies were noted in the PCB analysis. 

SDG DO0536 

SDG DO0563 consists of 16 samples (J030VO - 5, J030TO - 9) analyzed for asbestos. Sample J030V5 
is a field duplicate of sample J030V4. No deficiencies were found. 

SDG 05-A-4502 

SDG 05-A-4502 consists of 11 samples (JO3WHO - 9, J03WF9) analyzed for asbestos. Sample 
J03WHO is a field duplicate of sample J03WF9. No deficiencies were found. 

SDG KO2 16 

SDG KO216 consists of one sample, J11794, analyzed for SVOCs, pesticides, PCBs, metals by ICP 
analysis, mercury, hexavalent chromium, TPH, gross alpha, gross beta, and by gamma spectroscopy. 

In the SVOC analysis, the common laboratory contaminant bis-(2-ethylhexyl)phthalate was found in the 
MB at a concentration below the RDL. There is no significant impact on the field data. The data are 
useable for decision-making purposes. 

In the PCB analysis, the MS recovery for aroclor-1260 was high at 155%. This suggests a high bias in 
the data. There were no detections in the field sample data, and, therefore, there is no effect on the 
sample data. The data are useable for decision-making purposes. 

In the ICP metals analysis, the LCS results for selenium and silicon were below the laboratory 
acceptance criteria (80% to 120%) at 78.7% and 62.3%, respectively. The selenium result is within the 
project acceptance criteria (70% to 130%). The silicon result suggests a low bias in the data for silicon 
but does not invalidate the data. Silicon is not a COPC for the 126-B-3 waste site. The data are useable 
for decision-making purposes. 

In the pesticide analysis, there is an obvious deficiency in the MS. The MS recoveries for all of the 
analytes are approximately 20% below what is normally observed. The surrogate recoveries are also 
below the acceptance criteria by a similar amount. Simultaneously, the MSD and LCS recoveries were 
within the acceptance criteria and generally displayed a typical response for this analysis. This appears 
to be a laboratory error that probably occurred during the extraction, which is isolated to the MS. The 
field sample results are probably not affected, but should be considered estimated. The data are useable 
for decision-making purposes. 
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No deficiencies were noted in the other analyses. 

SDG KO247 

SDG KO247 consists of 12 samples (Jl17L1 to 9, Jl17MO to 2) analyzed for hexavalent chromium. 
Sample Jl l7M2 is a field duplicate of sample Jll7L5. No deficiencies were found. 

Conclusions 

Limited, random, or sample matrix-specific influenced batch QC issues such as these are a potential for 
any analysis. The number and types seen in these data sets were within expectations for the matrix types 
and analyses performed. 

The DQA review of the verification data for the 126-B-3 site found the results to be accurate within the 
standard errors associated with the methods, including sampling and sample handling. This DQA 
review concludes that the 126-B-3 verification data reviewed are of the right type, quality, and quantity 
to support the intended use. Detection limits, precision, accuracy, and sampling data group 
completeness were assessed to determine if any analytical results should be rejected as a result of quality 
assurance and QC deficiencies. All analytical data were found acceptable for decision-making purposes. 
The verification sample analytical data are stored in the ENRE project-specific database prior to 
providing to the HEIS and are summarized in Appendices C and D. 

SUMMARY FOR INTERIM CLOSURE 

The 126-B-3 waste site has been evaluated and remediated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDWRAWP (DOE-RL 2005b). Because multiple metals, pesticides, PAHs, and 
TPH were detected above cleanup criteria in confirmatory sampling, and because asbestos- and PCB- 
containing materials were discovered at the site, the site was remediated by removing approximately 
47,740 bank m3 (62,440 bank yd3) of soil and debris to the ERDF. Statistical and focused sampling to 
verify the completeness of remediation was performed, and analytical results were shown to meet the 
cleanup objectives for direct exposure, groundwater protection, and river protection. In accordance with 
this evaluation, the verification sampling results support a reclassification of the 126-B-3 site to interim 
closed out. Deep zone portions of this site meet the direct exposure cleanup criteria for the rural- 
residential scenario; therefore, no deep zone institutional controls are required. 
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APPENDIX A 

CONFIRn/IATQRY SAMPLING, IN-PROCESS, WASTE 
CTERIZATIQN, AND PILOT STUDY ANALYT 

Note: Verification sampling results and calculations to support site closeout are provided in 
Appendices C and D. 
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HEIS 
Number 

Sample Location 

Test Pit 6 ash 500557 
Duplicate of JOOJJ7 JOOJJ8 
Test Pit 6 Soil JOOJKO 

Test Pit 5 Soil JOOJR7 
Test Pit 3 Soil JOOJRS 
Test Pit 4 Soil JOOJR9 
Test Pit I Soil JOOJT3 
Test Pit 2 Soil JOOJT4 
Duplicate of JOOJT4 J00JT5 
Equipment Blank JOOJT6 

Test Pit 4 Gasket JOOJM6 

? 
-.I 

Nickel-63 Plutonium-238 Plutonium-239/240 
MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g 9 MDA pCi/g Q MDA 

Gross Alpha Gross Beta Sample Euro-~ium-155 
Date pCi/g Q --------------- ---- 

03/21/03 0.056 U 0.056 1.02 U 2.7 -0.059 U 5.2 
03/21/03 0.095 U 0.095 1.93 U 2.6 3.29 U 5.5 
03/21/03 0.052 U 0.052 7.42 4.3 10.2 5.6 

03/21/03 0.19 U 0.19 4.82 3.7 14.8 6.8 
03/21/03 0.17 U 0.17 1.61 U 3.9 13 6 
03/24/03 0.1 U 0.1 8.32 4.3 15.8 6.5 
03/24/03 0.13 U 0.13 8.75 4 20.3 5.3 
03/24/03 0.109 U 0.11 3.58 3.2 16.4 6.5 
03/24/03 0.087 U 0.087 7.58 3.7 13.8 8 
03/21/03 0.049 U 0.049 3.49 2.6 4.84 U 6.6 12.1 B 1.9 0.043 U 0.33 0.085 U 0.33 

03/24/03 0.11 U 0.11 -3.91 U 12 6.65 U 7.6 

Table A-1. 126-B-3 Confirmatory Datr 
HEIS Sample Americium-241 Americium-241 GEA Cesium 

MDA MDA pCi/g Q Number Date pCi/g Q pCi/g Q 
Test Pit 6 ash JOOJJ7 3/21/03 0.075 U 0.075 0.048 U 

Sample Location 

I 

Test Pit 3 Soil JOOJR8 3/21/03 0.18 U 0.18 0.071 U 
Test Pit 4 Soil JOOJR9 3/24/03 0.11 U 0.11 0.057 
Test Pit 1 Soil JOOJT3 3/24/03 0.12 U 0.12 0.055 U 
Test Pit 2 Soil JOOJT4 3/24/03 0.18 U 0.18 0.032 U 
Duplicate of JOOJT4 JOOJT5 3/24/03 0.15 U 0.15 0.039 
Eq ui pinen t B 1 ank JOOJT6 3/21/03 0 U 0.22 0.085 U 0.085 0.014 U 

Results. (9 Pages) 

0.071 0.068 U 0.068 0.18 
0.051 0.065 U 0.065 0.11 
0.055 I 0.071 I Ul 0.071 I 0.14 
0.032 I 0.034 I Ul 0.034 I 0.079 
0.028 0.03 U 0.03 0.062 
0.014 0.019 U 0.019 0.036 

ii um-1 52 Euro piu m-154 
MDA Q MDA pCi/g Q 

U 0.055 0.057 U 0.057 

U 0.18 0.23 U 0.23 
U 0.11 0.15 U 0.15 

I 

U 0.14 0.17 U 0.17 
U 0.079 0.095 U 0.095 
U 0.062 0.083 U 0.083 
U 0.036 0.047 U 0.047 

__ - ~ ~ 

Acronyms and notes apply to all of the tables in this appendix. 
Note: Data qualified with B, C, D, and/or J are considered acceptable values. 
B = blank contamination 
C = blank containination 
D = dilution 
MElS = Hanford Environmental Infortnation System 
GEA = gamma energy analysis 
J = estimated 
MDA = miniinum detectable activity 
PQL = practical quantitation limit 
Q = qualifier 
TCLP = toxicity characteristic leaching procedure 
U = iindetected 

N 
0 
0 
v, 

I 
0 
N 
00 

0 
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L I 

Test Pit 1 Soil JOOJT3 3/24/03 9.64 0.64 0.357 0.09 0.573 0.25 0.656 0.088 0.573 0.25 
Test Pit 2 Soil JOOJT4 3/24/03 13.7 0.24 0.482 0.056 0.785 0.13 0.668 0.033 0.785 0.13 
Duplicate of JOOJT4 JOOJT5 3/24/03 12.4 0.2 0.463 0.047 0.793 0.096 0.068 U 0.068 0.793 0.096 , 5 
Equipment Blank JOOJT6 . 3/21/03 4.48 . . 0.13 0.134 0.026 0.226 0.06 0.07 U 0.5 0.152 0.018 0.226 0.06 ZJ U 

5 ~~ ~ 

k! 
2 
ô  

HEIS Sample Tritium Uranium-2331234 Uranium-235 Uranium-235 GEA Uranium-238 Total Beta 
Samole Location _ _  - Radiostrontium 



1 

HEIS Sample Arsenic Barium Cadmium Chromium Lead 
PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL , 

Sample Location Number Date mg/kg Q 
Equipment Blank JOOJT6 3/21/03 0.35 U 0.35 1.2 0.01 0.04 U 0.04 0.19 0.06 0.29 0.26 
Test Pit 1 Soil JOOJT3 3/24/03 4.7 0.37 75.8 0.01 0.04 U 0.04 11.7 0.06 8.9 0.28 
Test Pit 2 Soil JOOJT4 3/24/03 3.7 0.36 149 0.01 0.05 0.04 12 0.06 10 0.27 
Duplicate of JOOJT4 JOOJT5 3/24/03 3.8 0.37 140 0.01 0.05 0.04 12.4 0.06 9.9 0.28 
Test Pit 3 Soil JOOJR8 3/21/03 2.4 0.35 65.5 0.01 0.04 U 0.04 4.5 0.06 3.3 0.26 
Test Pit 4 Soil JOOJR9 3/24/03 12.3 0.33 89.2 0.01 0.28 0.04 14 0.06 15.1 0.24 
Test Pit 4 Gasket JOOJM6 3/24/03 170 C 0.28 0.97 C 0.01 8.7 C 0.03 4.8 C 0.08 1.2 u 1.2 
Test Pit 5 Soil JOOJR7 3/21/03 2.5 0.33 50.6 0.01 1.3 0.04 10.1 0.06 3.6 0.25 
Test Pit 6 Ash 500557 3/21/03 1.0 0.78 106 0.02 0.09 U 0.09 2.4 0.13 3.8 0.58 ' 

OS8 
Test Pit 6 Soil JOOJKO 3/21/03 2.4 0.36 , 99.3 0.01 0.04 U 0.04 5.4 0.06 3.6 0.27 
Duplicate of 500557 JOOJJ8 3/21/03 0.83 0.79 99.0 0.02 0.09 U 0.09 2.8 0.13 4.7 

> 

F 
5 

Equipment Blank JOOJT6 3/21/03 0.01 
Test Pit 1 Soil JOOJT3 3/24/03 0.02 

0.18 
0.08 

1 Test Pit 2 Soil 1 JOOJT4 j 3/24/03 ~ ii 
Du licate of JOOJT4 JOOJT5 3/24/03 
Test Pit 3 Soil JOO JR8 312 1/03 
Test Pit 4 Soil JOOJR9 3/24/03 
Test Pit 4 Gasket JOOJM6 3/24/03 0.08 

U 0.18 181 3.8 
U 0.08 25.6 3.5 

Test Pit 5 Soil JOOJR7 3/21/03 0.34 
Test Pit 6 Ash 500557 3/21/03 0.04 
Duplicate of 500557 500558 3/21/03 0.02 

ITest Pit 6 Soil I JOOJKO I 3/21/03 I 0.02 

:rcury S€ 

0.02 

0.02 1.9 
I 0.02 I 1.8 

U l  0.02 I 0.37 

enium 

0.81 

Total Petroleum 
Silver I Hvdrocarbons 

m g/kg 
0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.16 
0.08 
0.18 

- 
U 
U 
- 

PQL mg/kg Q PQL 
0.08 

0.08 36.6 

18.2 

~ 

0.18 

i? c. 
e, m 
[". 

h, 
0 
0 

0 
h, 
00 
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500557 
Test Pit 6 Ash 

Sample Date 03/21/03 
pg/kg I Q I PQL 

Constituent 

JOOJJS JOOJKO JOOJM6 
Duplicate of 500557 Test Pit 6 Soil 

Sample Date 03/21/03 Sample Date 03/21/03 Sample Date 03/21/03 
pg/ kg 1 Q I PQL pg/kg I Q I PQL pg/kg I Q I PQL 

Test Pit 4 Gasket 

Aroclor- 10 1 6 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor-122 1 460 U 460 460 U 460 70 U 70 4000000 U 
Aroclor-1232 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor- 1242 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor- 1248 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor-1254 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor-1260 230 U 230 230 U 230 35 u 35 2000000 u 
Aroclor-1268 230 U 230 230 U 230 1 E+07 

2000000 
4000000 
2000000 
2000000 
2000000 
2000000 
2000000 
2000000 

Pesticides 
Aldrin 110 u 110 1200 110 1.8 U 1.8 
alpha-BHC 110 U 110 110 U 110 1.8 U 1.8 
alpha-Chlordane 110 U 110 110 U 110 1.8 U 1.8 
beta-BHC 110 u 110 110 u 110 1.8 U 1.8 
delta-BHC 110 U 110 110 U 110 1.8 U 1.8 
Dichlorodiphenyldichloroethane 230 U 230 230 U 230 3.5 U 3.5 
Dichlorodiphenyldichloroethylene 320 230 310 230 3.5 U 3.5 
Dichlorodiphenyltrichloroethane 230 U 230 230 U 230 3.5 U 3.5 
Dieldrin 230 U 230 230 U 230 3.5 U 3.5 
Endosulfan I 110 U 110 110 U 110 1.8 U 1.8 
Endosulfan I1 230 U 230 230 U 230 3.5 U 3.5 
Endosulfan sulfate 230 U 230 230 U 230 3.5 U 3.5 
Endrin 230 U 230 230 U 230 3.5 U 3.5 
Endrin aldehyde 230 U 230 230 U 230 3.5 U 3.5 
Endrin ketone 230 U 230 230 U 230 3.5 U 3.5 
gamma-BHC (Lindane) 110 U 110 110 U 110 1.8 U 1.8 
gamma-Chlordane 110 U 110 110 U 110 1.8 U 1.8 
Heptachlor 110 U 110 110 U 110 1.8 U 1.8 
Heptachlor epoxide 110 U 110 110 U 110 1.8 U 1.8 
Methoxychlor 1100 U 1100 1100 U 1100 18 U 18 
Toxaphene , 11000 , U , 11000 * 11000 . U , 11000 . 180 , U . 180 

Semivolatile Organic ComDounds 
. 

1,2,4-Trichlorobenzene 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
172-Dichlorobenzene 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 

174-Dichlorobenzene 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
2,4,5-Trichloropheno1 29000 U 29000 29000 U 29000 4400 U 4400 15000 U 15000 

2,4-Dichlorophenol 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
2,4-Dimethylphenol 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 

2,4-Dinitrotoluene 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
2,6-Dinitrotoluene 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 

2-Chlorophenol 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
2-Methylnaphthalene 11000 U 11000 710 J 11000 1800 U 1800 5800 U 5800 

2-Nitroaniline 29000 U 29000 29000 U 29000 4400 U 4400 15000 U 15000 
2-Nitrophenol 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
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3,3'-D%1lorobenzidine 
3-Nitroaniline 

11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
29000 U 29000 29000 U 29000 4400 U 4400 15000 U 15000 

4,6-Dinitro-2-methylphenol 29000 U 29000 29000 U 29000 4400 U 4400 15000 U 15000 
4-Bromophenylphenyl ether 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 ---_-------- 
4-Chloroaniline 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
4-Clilorophenylpheny1 ether 11000 U 11000 11000 U 11000 1800 U 1800 5800 U 5800 
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delta-BHC 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
Dichlorodiphenyldichloroethane 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.7 u 3.7 
Dichlorodiphenyldichloroethylene 16 3.5 3.5 u 3.5 25 3.5 3.7 u 3.7 
Dichlorodiphenyltrichloroethane 3.5 u 3.5 3.5 u 3.5 12 3.5 3.7 u 3.7 ------------ 
Dieldrin 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.7 u 3.7 
Endosulfan I 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
Endosulfan I1 3.5 u 3.5 3.5 u 3.5 8.8 3.5 3.7 u 3.7 
Endosulfan sulfate 3.5 u 3.5 3.5 u 3.5 15 3.5 3.7 u 3.7 
Endrin 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.7 u 3.7 

Endrin ketone 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.7 u 3.7 
gamma-BHC (Lindane) 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
gamma-Chlordane 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
Heptachlor 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
Heptachlor epoxide 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 1.9 U 1.9 
Methoxychlor 18 U 18 18 U 18 18 U 18 19 U 19 
Toxaphene 180 U 180 180 U 180 180 U 180 190 U 190 

1,2,4-Trichlorobenzene 350 U 350 360 U 360 3700 U 3700 370 U 370 
1,2-Dichlorobenzene 350 U 350 360 U 360 3700 U 3700 370 U 370 
1,3-Dichlorobenzene 350 U 350 360 U 360 3700 U 3700 370 U 370 
174-Dichlorobenzene 350 U 350 360 U 360 3700 U 3700 370 U 370 
2,4,5-Trichlorophenol 880 U 880 890 U 890 9200 U 9200 940 U 940 
2,4,6-TrichlorophenoI 330 U 330 360 U 360 3700 U 3700 370 U 370 
2,4-Dichlorophenol 350 U 350 360 U 360 3700 U 3700 370 U 370 
2,4-Dimethylphenol 350 U 350 360 U 360 3700 U 3700 370 U 370 
2,4-Dinitrophenol 880 U 880 890 U 890 9200 U 9200 940 U 940 
2,4-Dinitrotoluene 350 U 350 360 U 360 3700 U 3700 370 U 370 
2,6-Dinitrotoluene 350 U 350 360 U 360 3700 U 3700 370 U 370 
2-Chloronaphthalene 330 U 330 360 U 360 3700 U 3700 370 U 370 
2-Chlorophenol 350 U 350 360 U 360 3700 U 3700 370 U 370 
2-Methylnaphthalene 21 J 350 360 U 360 3700 U 3700 370 U 370 
2-Methylphenol (creso1,o-) 350 U 350 360 U 360 3700 U 3700 370 U 370 
2-Nitroaniline 880 U 880 890 U 890 9200 U 9200 940 U 940 
2-Nitrophenol 350 U 350 360 U 360 3700 U 3700 370 U 370 
3+4 Methylphenol (cresol, m+p) 350 U 350 360 U 360 3700 U 3700 370 U 370 
3,3'-Dichlorobenzidine 350 U 350 360 U 360 3700 U 3700 370 U 370 
3-Nitroaniline 880 U 880 890 U 890 9200 U 9200 940 U 940 
4,6-Dinitro-2-methylphenol 880 U 880 890 U 890 9200 U 9200 940 U 940 
4-Bromophenylphenyl ether 350 U 350 360 U 360 3700 U 3700 370 U 370 
4-Chloro-3-methyl phenol 350 U 350 360 U 360 3700 U 3700 370 U 370 
4-Chloroaniline 350 U 350 360 U 360 3700 U 3700 370 U 370 
4-Chlorophenylphenyl ether 350 U 350 360 U 360 3700 U 3700 370 U 370 
4-Nitroaniline 880 U 880 890 U 890 9200 U 9200 940 U 940 
4-Nitrophenol 880 U 880 890 U 890 9200 U 9200 940 U 940 
Acenaphthene 350 U 350 360 U 360 3700 U 3700 370 U 370 
Acenaphthy lene 350 U 350 360 U 360 3700 U 3700 370 U 370 
Anthracene 350 U 350 360 U 360 3700 U 3700 370 U 370 
Benzo( a)anthracene 350 U 350 360 U 360 380 J 3700 370 U 370 
Benzo( a)p yrene 350 U 350 360 U 360 370 J 3700 370 U 370 
Benzo(b) fluoranthene 350 U 350 360 U 360 280 J 3700 370 U 370 
Benzo(gh1)perylene 350 U 350 360 U 360 220 5 3700 370 U 370 
Benzo(k) fl uoranthene 350 U 350 360 U 360 290 3 3700 370 U 370 
Bis(2-chloro- 1 -methylethyl)ether 350 U 350 360 U 360 3700 U 3700 370 U 370 
Bis(2-Chloroet1ioxy)rnethane 350 U 350 360 U 360 3700 U 3700 370 U 370 
Bis(2-chloroethyl) ether 350 U 350 360 U 360 3700 U 3700 370 U 370 
Bis(2-ethylhexyl) phthalate 64 J 350 47 J 360 340 J 3700 49 J 370 

Endrin aldehyde 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.7 u 3.7 

Semivolatile Organic Compounds 

Table A-1. 126-B-3 Confirmatory Data Results. (9 Pages) 

Cons ti tuen t 
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JOOJT4 
Test Pit 2 Soil 

Sample Date 03/24/03 
pg/kg I Q I PQL 

Constituent 

Rev. 0 

JOOJTS JOOJT6 
Duplicate of JOOJT4 Equipment Blank 

Sample Date 03/24/03 Sample Date 03/21/03 
pg/kg I Q I PQL pg/kg I Q I PQL 

Heptachlor 1.8 U 1.8 1.8 U 1.8 
Heptachlor epoxide 1.8 U 1.8 1.8 U 1.8 
Methoxychlor 18 U 18 18 U 18 
Toxaphene 180 U 180 180 U 180 

1,2,4-Trichlorobenzene 3700 U 3700 3700 U 3700 330 U 330 
1,2-Dichlorobenzene 3700 U 3700 3700 U 3700 330 U 330 
1,3-Dichlorobenzene 3700 U 3700 3700 U 3700 330 U 330 
1,4-Dichlorobenzene 3700 U 3700 3700 U 3700 330 U 330 
2,4,5 -Trichlorophenol 9200 U 9200 9200 U 9200 840 U 840 
2,4,6-Trichlorophenol 3700 U 3700 3700 U 3700 330 U 330 
2,4-Dichlorophenol 3700 U 3700 3700 U 3700 330 U 330 
2,4-Dimethylphenol 3700 U 3700 3700 U 3700 330 U 330 
2,4-Dinitrophenol 9200 U 9200 9200 U 9200 840 U 840 
2,4-Dinitro toluene 3700 U 3700 3700 U 3700 330 U 330 
2,6-Dinitrotoluene 3700 U 3700 3700 U 3700 330 U 330 
2-Chloronaphthalene 3700 U 3700 3700 U 3700 330 U 330 
2-Chlorophenol 3700 U 3700 3700 U 3700 330 U 330 
2-Methylnaphthalene 3700 U 3700 3700 U 3700 330 U 330 
2-Methylphenol (creso1,o-) 3700 U 3700 3700 U 3700 330 U 330 
2-Nitroaniline 9200 U 9200 9200 U 9200 840 U 840 
2-Nitrophenol 3700 U 3700 3700 U 3700 330 U 330 
3+4 Methylphenol (cresol, m+p) 3700 U 3700 3700 U 3700 330 U 330 
3,3'-Dichlorobenzidine 3700 U 3700 3700 U 3700 330 U 330 
3 -Nitroaniline 9200 U 9200 9200 U 9200 840 U 840 
4,6- Dini tro -2 -me th y lpheno 1 9200 U 9200 9200 U 9200 840 U 840 
4-Bromophenylphenyl ether 3700 U 3700 3700 U 3700 330 U 330 
4-Chloro-3-methylphenol 3700 U 3700 3700 U 3700 330 U 330 
4 -Chloroaniline 3700 U 3700 3700 U 3700 330 U 330 
4-Chlorophenylphenyl ether 3700 U 3700 3700 U 3700 330 U 330 
4-Nitroaniline 9200 U 9200 9200 U 9200 840 U 840 
4-Nitrop hen01 9200 U 9200 9200 U 9200 840 U 840 
Acenaphthene 3700 U 3700 3700 U 3700 330 U 330 
Acenaphthy lene 3700 U 3700 3700 U 3700 330 U 330 
Anthracene 3700 U 3700 3700 U 3700 330 U 330 
Benzo(a)anthracene 3700 U 3700 3700 U 3700 330 U 330 
Benzo(a)pyrene 3700 U 3700 3700 U 3700 330 U 330 
Benzo(b) fluoranthene 3700 U 3700 3700 U 3700 330 U 330 
Benzo(ghi)perylene 3700 U 3700 3700 U 3700 330 U 330 
Benzo(k) fluoranthene 3700 U 3700 3700 U 3700 330 U 330 
Bis(2-chloro- 1 -methylethyl)ether 3700 U 3700 3700 U 3700 330 U 330 
Bis(2-Ch1oroethoxy)methane 3700 U 3700 3700 U 3700 330 U 330 
Bis(2-chloroethyl) ether 3700 U 3700 3700 U 3700 330 U 330 
Bis(2-ethylhexyl) phthalate 3700 U 3700 3700 U 3700 32 J 330 
Butylbenzylphthalate 3700 U 3700 3700 U 3700 330 U 330 
Carbazole 3700 U 3700 3700 U 3700 330 U 330 
Chrysene 3700 U 3700 3700 U 3700 330 U 330 
Di-n-butylphthalate 3700 U 3700 3700 U 3700 330 330 
Di-n-octylphthalate 3700 U 3700 3700 U 3700 330 U 330 
Dibenz[ a,h]anthracene 3700 U 3700 3700 U 3700 330 U 330 
Dibenzofuran 3700 U 3700 3700 U 3700 330 U 330 
Diethylphthalate 3700 U 3700 3700 U 3700 18 J 330 
Dimethyl phthalate 3700 U 3700 3700 U 3700 330 U 330 
Fluoranthene 3700 U 3700 3700 U 3700 330 U 330 
Fluorene 3700 U 3700 3700 U 3700 330 U 330 
Hexachlorobenzene 3700 U 3700 3700 U 3700 330 U 330 
Hexachlorobutadiene 3700 U 3700 3700 U 3700 330 U 330 

Semivolatile Organic Compounds 

--------- 
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Test Pit 2 Soil Duplicate of JOOJT4 Equipment Blank 
Sample Date 03/24/03 Sample Date 03/24/03 Sample Date 03/21/03 Constituent 

~ /k Q PQL o/k Q PQL 
Semivolatile Organic Compounds (continued) 

Hexachlorocyclopentadiene 3700 U 3700 3700 U 3700 330 U 330 
Hexachloroethane 3700 U 3700 3700 U 3700 330 U 330 
Indeno( 1,2,3-cd)pyrene 3700 U 3700 3700 U 3700 330 U 330 
Isophorone 3700 U 3700 3700 U 3700 330 U 330 
N-Nitroso-di-n-dipropylamine 3700 U 3700 3700 U 3700 330 U 330 
N-Nitro so dip heny lamine 3700 U 3700 3700 U 3700 330 U 330 
Naphthalene 3700 U 3700 3700 U 3700 330 U 330 
Nitrobenzene 3700 U 3700 3700 U 3700 330 U 330 
Pentachlorophenol 9200 U 9200 9200 U 9200 840 U 840 
Phenanthrene 3700 U 3700 3700 U 3700 330 U 330 
Phenol 3700 U 3700 3700 U 3700 330 U 330 
Pyrene 3700 U 3700 3700 U 3700 330 U 330 

Table A-1. 126-B-3 Confirmatory Data Results. (9 Pages) 
I 1 JOOJT4 I JOOJTS I JOOJT6 1 

HEIS Sample 

Test Pit 1 Soil JOOJV3 3/24/03 
Test Pit 2 Soil JOOJV4 3/24/03 
Duplicate of JOOV4 JOOJV5 3/24/03 
Test Pit 3 Soil JOOJMl 3/21/03 
Test Pit 4 Soil JOOJV2 3/24/03 
Test Pit 4 Gasket JOOJN9 3/2 1 /03 
Test Pit 5 Soil JOOJMO 3/21/03 
Test Pit 5 Fire Brick JOOJN8 3/2 1 /03 
Test Pit 6 Ash JOOJK2 3/21/03 
Duplicate of JOOJK2 JOOJK3 3/21/03 
Test Pit 6 Soil JOOJK4 3/21/03 
Test Pit 6 Debris (wool like) JOOJM2 3/21/03 
Test Pit 6 Tadmastic JOOJM3 3/21/03 
Test Pit 6 Pipe Lagging JOOJM4 3/21/03 
Test Pit 6 (refractory brick) JOOJM5 3/21/03 

Sample Location 
Number Date 

Asbestos Result 

None detected 
Trace 

Obvious 
None detected 

Obvious 
None detected 
None detected 
None detected 

Obvious 
Significant 
Obvious 

Significant 
None detected 

Significant 
Significant 
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HEIS 
Number 

Test Pit 6 Ash JOOJJ7 
Duplicate of 500557 500558 
Test Pit 4 Gasket JOOJM6 

Sample Location Sample Arsenic (TCLP) Barium (TCLP) Cadmium (TCLP) Chromium (TCLP) Lead (TCLP) 

3/21/03 21.0 U 21.0 300 0.60 2.4 U 2.4 3.6 U 3.6 15.6 U 15.6 
3/21/03 21.0 U 21.0 172 0.60 2.4 U 2.4 3.6 U 3.6 15.6 U 15.6 
3/24/03 50.4 U 50.4 35.2 5.6 4.7 uc 4.7 7.9 u 7.9 38.5 U 38.5 

--- pg/L 9 PQL PF: /L Q PQL PFS /L Q PQL PFS /L Q PQL PFS /L Q PQL Date 

Sample Location 

Test Pit 6 Ash 
Duplicate of 500557 
Test Pit 4 Gasket 

!Test Pit 2 Soil I JOOJT4 I 03/24/03 I 0.55 I U l  0.55 I 20.0 I U I 20.0 I 

HEIS Sample Mercury (TCLP) Selenium (TCLP) Silver (TCLP) 

JOOJJ7 3/21/03 0.10 U 0.10 21.6 U 21.6 4.8 U 4.8 
JOOJJ8 3/21/03 0.10 U 0.10 21.6 U 21.6 4.8 U 4.8 

JOOJM6 3/24/03 0.10 U 0.10 70.3 U 70.3 6.3 U 6.3 

pg/L Q PQL pg/L Q PQL pg/L Q PQL Number Date 

HEIS 
Number Sample Location 

Sample 
Sample Location I ~ ~ ~ r l  Date 

Sample Cyanide Sulfide 
PQL m /k PQL Date mg/kg I QI g g I Q I 

DuplicateofJOOJT4 
Test Pit 4 Soil 
Test Pit 4 Gasket 
Test Pit 6 Ash 
Duplicate of 500557 

JOOJT5 03/24/03 0.55 U 0.55 23.7 U 23.7 
JOOJR9 03/24/03 0.51 U 0.51 19.3 U 19.3 
JOOJM6 03/24/03 1.87 U 1.87 162 U 162 
500557 03/21/03 0.57 U 0.57 43.0 U 43.0 
500558 03/21/03 0.46 U 0.46 44.6 U 44.6 

Duplicate of JOOJT4 I JOOJT5 I 03/24/03 

1 ,bDichloro benzene 
(TCLP) 

0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 

mg/L Q PQL 

2,4,5-Tric hloro p henol 2,4,6-Trichlorop henol 2,4-Dinitro toluene 2-Met hylphenol 
(TCLP) (TCLP) (TCLP) (TCLP) 

0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 

mg/L Q PQL mg/L Q PQL mg/L Q PQL mg/L Q PQL 

0.050 I U l  0.050 I 0.12 I U I 0.12 1 0.050 I U I 0.050 I 0.050 I U l  0.050 I 0.050 I U l  0.050 I 

Test Pit 6 Ash 
Duplicate of 500557 
Test Pit 4 Gasket 

w 
0 
0 

500557 03/21/03 
500558 03/21/03 

JOOJM6 03/24/03 

b 
N 
M 

Test Pit 4 Soil 
Test Pit 2 Soil 

JOOJR9 03/24/03 
JOOJT4 03/24/03 



1 

c 
P 
5 

3+4-Methylphenol Hexachlorobenzene 
(TCLP) (TCLP) 

mg/L Q 

HEIS Sample Sample Location 
PQL mg/L Q PQL Number Date 

Test Pit 6 Ash JOOJJ7 03/21/03 0.050 U 0.050 0.050 U 0.050 
Duplicate ofJOOJJ7 JOOJJ8 03/21/03 0.050 U 0.050 0.050 U 0.050 
Test Pit 4 Gasket JOOJM6 03/24/03 0.050 U 0.050 0.050 U 0.050 
Test Pit 4 Soil JOOJR9 03/24/03 0.050 U 0.050 0.050 U 0.050 
Test Pit 2 Soil J00JT4 03/24/03 0.050 U 0.050 0.050 U 0.050 
Duplicate ofJOOJT4 JOOJT5 03/24/03 0.050 U 0.050 0.050 U 0.050 

Y 

3 
x 
xi 
h) 

Hexachlorobutadiene Hexachloroethane Nitro benzene 
(TCLP) (TCLP) (TCLP) 

0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 

mg/L Q PQL mg/L Q PQL mg/L Q PQL 

2 
3 

Sample Location 

Test Pit 6 Ash 
Duplicate ofJ00JJ7 
Test Pit 4 Gasket 
Test Pit 4 Soil 
Test Pit 2 Soil 

Pyridine (TCLP) Pentachlorophenol 
(TCLP) 

mg/L Q 

HEIS Sample 

PQL mg/L Q PQL , 

Number Date 

JOOJJ7 03/21/03 0.12 U 0.12 0.050 U 0.050 
JOOJJ8 03/21/03 0.12 U 0.12 0.050 U 0.050 
JOOJM6 03/24/03 0.12 U 0.12 0.050 U 0.050 
JOOJR9 03/24/03 0.12 U 0.12 0.050 U 0.050 
JOOJT4 03/24/03 0.12 U 0.12 0.050 U 0.050 - - - . - - - - I I I S I  

DuplicateofJOOJT4 I JOOJT5 I03/24/03 I 0.12 I U l  0.12 I 0.050 I U I 0.050 

0 



> 
4 

3 
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b 

N 
0 
0 cn 
b 

0 



3 

41 

> 

.A 

3 
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N 
0 
0 

0 



1,4-Dichloro 2,4,5-Trichloro 2,4,6-Trichloro 2,4-Dinitro toluene 2-Methylphenol 

Q PQL mg/L Q PQL mg/L Q PQL mg/L Q PQL mg/L Q PQL 
Suspect diesel spill J022F6 11/19/04 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
Bagged pipe/soil J02J08 2/18/05 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
Yellowhrown stain J030D1 3/28/05 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
Rusty soil J030K1 4/6/05 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 
R~isty soil J030K2 4/6/05 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 

J030K6 4/6/05 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 0.050 U 0.050 0.050 U 0.050 Greenish soil 

Sample Location HEIS Sample benzene (TCLP) phenol (TCLP) phenol (TCLP) (TCLP) (TCLP) 
Number Date /L 

( 100-B-27) 

3+4-Methylphenol 
(TCLP) 

mg/L Q PQL 
0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 
0.050 U 0.050 

0.050 U 0.050 

Sample Location 

Suspect diesel spill 
Bagged pipe/soil 
YeIlo\vhrown stain 
Rusty soil 
Rusty soil 

Hexachloro I Hexachloro I 

Pyridine (TCLP) HEIS Sample 

mg/L Q PQL mg/L Q PQL mg/L Q PQL mg/L Q PQL Number Date 

J022F6 11/19/04 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 
J02J08 2/18/05 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 
J030Dl 3/28/05 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 
J030K1 4/6/05 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 
J030K2 4/6/05 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 

Hexachloroethane Nitrobenzene Pentachloro 
(TCLP) (TCLP) plienol (TCLP) 

0.050 I U I 0.050 I 0.050 I U I 0.050 I 

J030K6 Greenish soil 
( 100-B-27) 4/6/05 0.050 U 0.050 0.050 U 0.050 0.12 U 0.12 0.050 U 0.050 



Attachment to Waste Site Reclassification Form 2005-028 

Dichlorodiphenyltrichloroethane 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 
gamna-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

Rev. 0 

3.5 u 3.5 
3.5 u 3.5 
1.7 U 1.7 
3.5 u 3.5 
3.5 u 3.5 
3.5 u 3.5 
3.5 u 3.5 
3.5 u 3.5 
1.7 U 1.7 
1.7 U 1.7 
1.7 U 1.7 
1.7 U 1.7 
17 U 17 
170 U 170 
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Suspect diesel spill 
Samde Date 11/19/04 

Yellowhrown stain Rusty soil 
SamDle Date 3/28/05 Sample Date 4/6/05 Cons ti tuen t 

Semivolatile Organic Compounds 
172,4-Trichlorobenzene 350 U 350 360 U 360 740 U 740 
172-Dichlorobenzene 350 U 350 360 U 360 740 U 740 
173-Dichlorobenzene 350 U 350 360 U 360 740 U 740 
174-Dichlorobenzene 350 U 350 360 U 360 740 U 740 
2,4,5-Trichlorophenol 870 U 870 910 U 910 1800 U 1800 
2,4,6-Trichlorophenol 350 U 350 360 U 360 740 U 740 
2,4-Dichlorophenol 350 U 350 360 U 360 740 U 740 
2,4-Dimethylphenol 350 U 350 360 U 360 740 U 740 
2,4-Dinitrophenol 870 U 870 910 U 910 1800 U 1800 
2,4-Dinitrotoluene 350 U 350 360 U 360 740 U 740 
2,6-Dinitrotoluene 350 U 350 360 U 360 740 U 740 
2-Chloronaphthalene 350 U 350 360 U 360 740 U 740 
2-Chlorophenol 350 U 350 360 U 360 740 U 740 
2-Methylnap hthalene 350 U 350 360 U 360 740 U 740 
2-Methylphenol (creso1,o-) 350 U 350 360 U 360 740 U 740 
2 -Nitroaniline 870 U 870 910 U 910 1800 U 1800 
2 -Nitropheno 1 350 U 350 360 U 360 740 U 740 
3+4 Methylphenol (cresol, m+p) 350 U 350 360 U 360 740 U 740 
3,3'-Dichlorobenzidine 350 U 350 360 U 360 740 U 740 
3-Nitroaniline 870 U 870 910 U 910 1800 U 1800 
4,6-Dinitro-2-methylphenol 870 U 870 910 U 910 1800 U 1800 
4-Bromophenylphenyl ether 350 U 350 360 U 360 740 U 740 
4-C hloro-3 -methylphenol 350 U 350 360 U 360 740 U 740 
4-Chloroaniline 350 U 350 360 U 360 740 U 740 
4-C hlorop heny lp henyl ether 350 U 350 360 U 360 740 U 740 
4 -Nitro ani line 870 U 870 910 U 910 1800 U 1800 
4-Nitrophenol 870 U 870 910 U 910 1800 U 1800 
Acenaphthene 350 U 350 360 U 360 740 U 740 
Acenaphthylene 350 U 350 360 U 360 740 U 740 
Anthracene 350 U 350 360 U 360 740 U 740 
Benzo( a)anthracene 350 U 350 23 J 360 740 U 740 
B enzo( a)p yrene 350 U 350 20 J 360 59 J 740 
B enzo(b)fluoranthene 350 U 350 20 J 360 72 J 740 
Benzo( ghi)perylene 350 U 350 360 U 360 80 J 740 
Benzo(k)fluoranthene 350 U 350 360 U 360 49 J 740 
bis(2-Chloro-1 -methylethyl)ether 350 U 350 360 U 360 740 U 740 
bis( 2-Ch1oroethoxy)methane 350 U 350 360 U 360 740 U 740 
bis(2-chloroethyl) ether 350 U 350 360 U 360 740 U 740 
bis(2-ethylhexyl) phthalate 18 JB 350 47 JB 360 44 JB 740 
Butylbenzylphthalate 350 U 350 360 U 360 740 U 740 
Carbazole 350 U 350 360 U 360 740 U 740 
Chrysene 350 U 350 28 J 360 62 J 740 
Di-n-butylphthalate 350 U 350 360 U 360 740 U 740 
Di-n-octy lphthalate 350 U 350 360 U 360 740 U 740 
Dibenz[ a, h] anthracene 350 U 350 360 U 360 740 U 740 
Dibenzofbran 350 U 350 360 U 360 740 U 740 
Diethylphthalate 350 U 350 360 U 360 740 U 740 
Dimethyl phthalate 350 U 350 360 U 360 740 U 740 
Fluoranthene 350 U 350 48 J 360 60 J 740 

--------- 
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3 -Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenylphenyl ether 
4-Chloro-3 -methylphenol 
4-Chloroaniline 

Rev. 0 

1900 U 1900 890 U 890 
1900 U 1900 890 U 890 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 

Table A-3. 126-B-3 Waste Characterization and In-Process Data Results. (7 Pages) 

Constituent 

4-Chlorophenylphenyl ether 
4 -Nitro ani line 
4-Nitrophenol 

Constituent 

740 U 740 360 U 360 
1900 U 1900 890 U 890 
1900 U 1900 890 U 890 

Remaining Sites VeriJication Packnge for the 126-B-3 Waste Site A-17 
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Table A-3. 126-B-3 Waste Characterization and In-Process Data Results. (7 Pages) 
J030K2 

Rusty soil 
Sample Date 4/6/05 

pg/kg I Q I PQL 

Constituent 

J030K6 
Greenish soil 

Sample Date 4/6/05 
pg/kg I Q I PQL 

Semivolatile 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
B enzo(b) fluoranthene 
Benzo( ghi)perylene 
Benzo(k) fluoranthene 
bis(2-Chloro- 1 -methylethyl)ether 
bis(2-Ch1oroethoxy)methane 
bis(2-chloroethyl) ether 
bis(2-ethylhexyl) phthalate 

Organic Compounds (continued) 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 22 J 360 
740 U 740 46 J 360 
71 J 740 34 J 360 
76 J 740 28 J 360 
110 J 740 360 U 360 
41 J 740 31 J 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 46 JB 360 

Rev. 0 

Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
DibenzE a,h]anthracene 
Dibenzo furan 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
N-nitro so-di-n-diprop y lamine 
N-Nitrosodiphenylamine 
Naphthalene 

Remaining Sites Veri$cation Package for the 126-B-3 Waste Site 

740 U 740 360 U 360 
740 U 740 360 U 360 
67 J 740 49 J 360 
740 U 740 29 JB 360 
740 U 740 360 U 360 
53 J 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
49 J 740 110 J 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
89 J 740 360 U 360 

740 U 740 360 U 360 
740 U 740 360 U 360 
740 U 740 360 U 360 
86 J 740 43 J 360 

A-1 8 

Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

740 U 740 360 U 360 
1900 U 1900 890 U 890 
94 J 740 97 J 360 

740 U 740 360 U 360 
110 J 740 110 J 360 
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HEIS 
Number 

J025R3 

Rev. 0 

Total Petroleum 
Hydrocarbons 

Sample 
Date 

PQL 
12/14/04 36.8 U 36.8 

mg/kg Q 

Table A-4. 126-B-3 In-Process Data Results - Excavation Guidance. 

~ 

126-B-3 Excavation 
126-B-3 Excavation 

126-B-3 Excavation 

J025R4 12/15/04 36.2 U 36.2 
J025R5 12/15/04 5 1.4 35 

126-B-3 Excavation 

126-B-3 Excavation 
126-B-3 Excavation 

126-B-3 Excavation 

J025R6 12/15/04 34.6 U 34.6 
J025R7 12/15/04 35 U 35 

126-B-3 Excavation 

126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 
126-B-3 Excavation 

126-B-3 Excavation 
126-B-3 Excavation 

J025R8 12/15/04 37.2 U 37.2 
J025R9 12/15/04 35.8 U 35.8 
J025TO 12/15/04 35.8 U 35.8 
J025T1 12/15/04 34.5 U 34.5 
J025T2 12/15/04 35.7 U 35.7 
J025T3 12/15/04 35 U 35 
J025T4 12/15/04 36.1 U 36.1 
J025T5 12/15/04 35.4 U 35.4 
J025T6 12/15/04 35.2 U 35.2 
J025T7 12/15/04 35.1 U 35.1 
J025T8 12/15/04 35.3 U 35.3 
J025T9 12/15/04 35 U 35 
J025VO 12/15/04 35.7 U 35.7 
J025Vl 12/15/04 34.7 U 34.7 
J025V2 12/15/04 35.7 U 35.7 

- . I Total Petroleum 

Table A-5. 126-B-3 Pilot Study Data Results. 

Sample Location 

I 126-B-3 Excavation 

Remaining Sites Verification Package for the 126-B-3 Waste Site A-19 
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Photograph B-1. Excavated soil and debris removed from the 
126-B-3 excavation and staged for disposal. 

Photograph B-2. Batteries located at the 126-B-3 waste site. 

Remaining Sites VerlJicntion Package for the 126-B-3 Waste Site 

Rev. 0 
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Photograph B-3. Painted metal debris. 

Photograph B-4. Collection of paint sample from debris. 

Remaining Sites Verification Package for the 126-B-3 Waste Site 

Rev. 0 
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Photograph B-5. Painted metal debris. 

Rev. 0 

Photograph B-6. Suspect drywell discovered in the 126-B-3 eastern staging pile footprint. 

Remaining Sites Verification Package for  the 126-B-3 Waste Site B -3 
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CALCULATION COVER SHEET 

Project Title: 100 B/C Remedial Action Project Job No. 22192 
Area 100 B/C 
Discipline Environmental “Calc. No. OlOOB-CA-V0260 
Subject 
Computer Program Excel Program No. Excel 2003 

12643-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

The attached calculations have been generated to document compliance with established cleanup levels. These documents should be used 
in conjunction with other relevant documents in the administrative record. 

Committed Calculation Ixl Preliminary Superseded Voided 

Originator Checker 

i . ~ .  Capron I T. B. Miley 

DE01437.03 (12/09/2004) 

Reviewer 

L. M. Dittmer 

Approval Date 

D. N. Strom 

Remaining Sites Verification Pncknge for the 126-B-3 Waste Site 
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1 1  
12 
13 
14 
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17 
18 
19 
20 
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22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

Bechfel Hanford, Inc. CALCULATION SHEET 

Calc. No. 0100B-CA V02 
Checked--% 
Checked T B. Miley .Jb rq 

Originator J M. Capron &%L Date 08/23/05 
Project 100 BIC Remedial &ion Project Job No. 22192 

Subject 126-5-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

Rev. No. 0 

;:;::*Fy 
SheetNa. 1 of 8 

Jrpose: 
alculate the 95% upper confidence limit (UCL) to evaluate compliance with cleanup standards for the subject site. Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) 
adel Toxics Control Act (MTCA) 3-part test for all nonradionuclide analytes and calculate the relative percent difference (RPO) for each contaminant of concern (COC) and contaminant of 
)tential concern (COPC). 

tble of Contents: 
alculation Sheet Summary, Sheets 1 to 2 
alculation Sheet Shallow Zone, Sheets 3 to 4 
ITCAStat UCL Calculations, Sheets 5 to 8 
ttachment 1, 126-8-3 Verification Sampling Results (1 3 sheets) 

IvenlReferences: 
Sample Results (Attachment 1) 
Lookup values, background values, and remedial action goals (RAGS) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology (1996). 
DOE-RL, 2001, Hanford Site Background: Pan' 1, Soil Background for Nonradioactive Analytes, DOURL-92-24, Rev. 4. US. Department of Energy, Richland Operations Office, 
Richland, Washington. 
DOE-RL, 2005a. 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOURL-96-22, Rev. 4, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
DOE-RL, 2M)5b, Remedial Design Repoflemedial Action Work Plan for the 700 Area (RDWRAWP), DOWRL-96-17, Rev. 5, US. Department of Energy, Richland Operations 
Office, Richland, Washington. 
Ecology, 1992. Stafisficaf Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, Olympia, Washington. 
Ecology, 1993, Statistical Guidance for Emlogy Site Managers, Supplement S-6, Analyzing Site or Background Data with Below-detection Limit or Below-POL Values (Censored 
Data Sets), Publication #92-54, Washington Department of Ecology, Olympia, Washington. 
Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC ll), Publication #94-145, Washington State Department of Ecology, Olympia, Washington. 
EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for lnorganic Data Review, EPA 540/R-94/013, US. Environmental Protection Agency, 
Washington, D.C. 

1) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Adminstrafion Code. 

Jlutlon: 
alculation methodology is described in Ecology (1992, 1993), below, and in the RDWRAWP (DOE-RL 2005b). Use data from attached worksheets to perform the 95% UCL calculation for eacl 
Ialyte, the WAC 173-340-740(7)@) 3-part test for nonradionuclides, and the RPD calculations for each COC and COPC. The carcinogenic risk calculations are located in a seperate calculatioi 
ief as an appendix to the Remaining Sites Verification Package (RSVP). 

alcuiation Description: 
ie subject calculations were performed on data from soil verification samples from the subject waste site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed 
I using the built-in spreadsheet functions andlor creating formulae within the cells. The statistical evaluation of data for use in accordance with DOE-RL (2005b) is documented by this 
ilculation. Duplicate RPD results are used in evaluation of data quality within the RSVP for this site. 

ethodology: 
)r all nonradioactive analytes with z 50% of the data below detection limits, the statistical value was set equal to the maximum detected concentration from !he sample data set. The evaluatior 
the portion of the data set below detection limits was performed based on direct inspection of the final validated laboratory data and further calculations were not performed. For 

inradioactive analytes with < 50% of the data below detection limits, the statistical value calculated to evaluate the effectiveness of cleanup was the 95% UCL. For these data sets, all data 
)ported as being below detection limits were set to 'h the detection limit value for calculation of the statistics (Ecology 1993). There are no radionuclide COCdCOPCs for this site. 

3r the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as described above. 

Dr nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and the 95% UCL calculated on the appropriate distribution usin 
cology software. For large nonradionuclide data sets such as those for the 126-8-3 site (n > lo), distributional testing is done using Ecology's MTCAStat software (Ecology 1993). 

he WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
1 the 95% UCL exceeds the most stringent cleanup limit for each nonradionuclide COGCOPC, 
1 greater than 10% of the raw data exceed the most stringent cleanup limit for each nonradionuclide COC/COPC, 
1 the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each nonradionuclide COC/COPC. 

he RPD is performed when both the main value and the duplicate are above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limi 
re-determined for each analytical method. These detection limit requirements are located in Table 11.1 of the SAP (DOE-RL 2005a). The RPD calculations use the following formula: 
PD =[ IM-Sl/((M+S)/2)]*100 

where, M = Main Sample Value S = Split (or duplicate) Sample Value 

or quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than +/- 30% indicates the data compare favorably. For regulatory splits, a threshold of 35% is 
sed (EPA 1994). I f  the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the usability of the data is performed. No regulatory split samples were 
)llected for cleanup verification of the subject site. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP. 

Remaining Sites Verification Package for the 126-B-3 Waste Site c-2 
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1 
2 
3 

Rev. 0 

Results: 
The results presented in the summary tables that follow are lor use in risk analysis and ;he RSVP for this site. 

Bechtel Hanford, Inc. CALCULATION SHEET 

Calc. No. 0100E-CA-VO260 
Checked T. M. Blakled&)’?’ 

Date 08/23/05 c Originator J M Capron 
Project 100 E/C Remedi$Action Project Job No. ?2192 

I 

Subject 126-E-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 
~ 

Sheet No. 2( 

50 
51 Note: All data Sets meet the 3-part test criteria when compared to direct exposure cleanup limits. 
52 ‘Where less than 50% of a data set is censored (below detection limits). the 95% UCL value is used 
53 lor a given analyte. Where greater than 50% of a data set is censored, the statistical value defaults 
54 to the maximumvalue in the data set (determined by direct inspection of the attached data) 
55 
56 
57 Relative Percent Difference 
58 (RPD) Results’ - QNQC Analysis 

59 
60 
61 
62 
63 
64 
65 
66 
67 cluded in 
68 MTCA = Model Toxic Control Acf 
69 QPJQC = quality assurancelquality control 
70 RESRAD RESidual RADioactivity 
71 RPD = relative percent difference 
72 UCL = upper confidence level 
73 WAC = Washington Adminsfrafive Code 

, this table 

Remnining Sites VeriJicntion Pncknge for the 126-B-3 Waste Site c-3 
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Statistical value based on 

Rev. 0 

Large data set (n ~ 1 0 ) ~  lognormal Large data set (n Large data set rlO), use Large data set (n ?lo), lognormal 

use 2-statistic. 

Large data set (n 210), use Large data set (n ,to), lognormal 

MTCASta! normal distribution. and normal distribution MTCAStat lognormal distribution. and use distribution 2-statistic. 
Large data set (n 210)' 

MTCAStat distribution. 
and normal use distribution 2-slatistic. rejected, 

Bechtel Hanford. /ne. 

42 
43 
44 

Originator J. M. Capron k Lc 
Project 100 B/C R e d a l  Action Project 

Subject 126.8-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

15 15 15 15 15 15 
0% 7% 40% 0% 0% 

N 15-1 - 
% <  Detectionlimit 0% ' 0% 

CALCULATION SHEET 

8.09E+Ol ~. 45 mean &4E+00 
46 standard deviation 2.7E+00 2.93E+01 
47 95% UCL on mean 5.9E+00 9.34E+01 
48 maxicimum value 1.20E+O1 1.63E42 
49 Statistical value 5.9E+00 9.34E+01 
50 Background NA NA 
51 Statistical value above background 5.9E+00 9.34E41 

52 

NO 54 95% UCL > Cleanup Limit? NA 
NO 55 > 10% above Cleanup Limit? I NA 

56 Any sample > 2X Cleanup Limit? NA NO 
57 

58 WAC 173-340 Compliance? &e 

59 

60 
61 

-------------- 

I 
Most Stringent Cleanup Limn for nonradionuclide ffi/GW & River 

and RAG type 20 Protection 132 BG/GW Protection 
53 WAC 173-340 %PART TEST 

Because all values are be!ow The data set meets the 3-part test 
background (20 M g ) ,  the MTCA criteria when compared to the most 

stringent cleanup levels. 3-part test is not required. 

Rev. No. Calc. No. 01006-CA-VO260 
Checked T. M. Blakley Afi@ 
Checked T. 8. Miley 4SP) Sheet No. 3 of 8 

Date 08/23/05 

E:* Job No. 22192 

4.1 E 4 0  2.5E-01 9.4E40 1.09E+01 

4.9E+00 3.OE-01 1.22E41 1.16E+01 
2.07E+01 1.56E+01 
1.22E+01 1.16€+01 

3.OE-01 1.22E+01 1.16E41 

I 4.7E+00 1.6E+00 
- 5.OE-01 

1.1 E-01 1.8E40 1.3E-01 
5.6E-01 __ 

4.2E-01 7.6E-01 7.8E+00 
5.6E-01 - 3.OE-01 

NA NA NA 
5.6E-01 I 4.9E+00 

1.51 320 GW Protection 0.81 Protection 18.5 Protection 32 GW Protection Protection 

NA 
' NO NA NA 

NA NO NA 

__- I_ 

NA 
.-__l_ll_ 

NA 

BGIGW & River BGIGW & River BGtGW &River i 
-- - + A i  NO NA NO NA 

NO NA 
NO NA 

Because all values are below 
background (1.51 mgkg)> the 

MTCA 3-pari test is not required. 

The data set meets the 3-part test 
criteria when compared to the most 

stringent cleanup levels. 

Because all values are below 
background (0.81 mgkg), the 

MTCA 3-part test is not required. 

The data set meets !he 3-part test 
criteria when compared to the most 

stringent cleanup levels. 

Because all ValUeS are below 
background (15.7 M g ) ,  the 

MTCA 3-part test is not required. 

- I  

!Boron ICadmium I Chromium ICobalt 40 Statistical Computations -. 
41 [ IArsenic !Barium IBeryllium 

I I I I 

Arsenic Barium Chromium Cadmium Boron Berylllum 64 Sampling HEIS Sample 
65 Area Number Date mgikg Q PaL mgkg Q PQL m w g  Q PQL : mgMg Q POL mgRg Q PQL mgkg Q PQL 
66 15 J030R7 I 4/15/05 2.7E+00 0 1.8E+00 , 8.19E41 1.3E-01 4&-01 2.5E-01 5.8E40 2.5E-01 

1.OE40 2.5E-01 2.4E-01 5.5E+00 2.4E-01 
Duplicate of 

67 J030R7 JO3OR8 4/15/05 2.8E+00 ### 1.7€+00 8.90E41 1.2E-01 5.OE-01 6.E-02 1.8E40 

Cobalt 
mgRg Q PQL 

1.09E+01 0 4.4E-01 

1.16E+O1 0 4.2E-01 

69 
70 

:i 
(TDL) 10 2 0 5  L Yes (continue) U L  Yes (continue) I L Yes (continue) 

Yes (calc RPDI  
6 2% 

Yes (contlnue) -_ No-Stop (acceptable) Yes (contlnue) 
Yes (calc RPD) 

Yes (continue) 
No-Stop (acceptable) 

RPD 8 3% 
Yes (calc RPD) 

5 3% 
No-Stop (acceptable) - 

- Both > PQL? 
Both >SxTDL7 No-StoP (accePsl!9 - __  ___ - -_ - - __ ~ 

Duplicate 
Analysts . 

74 GW = groundwater 
75 HEIS = Hanford Environmental Information System 
76 J = estimated 
77 MTCA = Model Toxic Control AcI 
78 NA = no! applicable 
79 POL = practical quantitation limit 
80 a = aualifier 

RESRAD = RESidual RADioactivity 
RPD = relative percent difference 
TDL = target detection limit 
U = undetected 
WAC = Washington Adminis:ra:ive Code 

Reinaiiu%g Sites Vel-ijcation Package for the 126-B-3 Waste Site c-4 
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2 Sampling HElS Sample Copper Lead Manganese Nickel Vanadium 
3 Area Number Date mgkg i Q I PQL mglkg Q PQL mg/kg mglkg I Q 1 PQL m g k g  Q PQL Q PQL 

5 2  J030P4 
6 3  
7 4  J030P6 
8 5  J030P7 

4/15/05 2.51E+01-1-,.I 3.3E-01 8.3E+00 1.2E+00 5.34E+02 1.3E-01 1.79E+01 1 I 6.6E-01 5.92E+01 3.9E-01 
9.4E-01 3.40E+02 l.E-01 . 7.9E+00 5.OE-01 5.94E+01 3.OE-01 4/15/05 1.63E+01 1 2.5E-01 -2.OE+00 

J030P5 4/15/05 2.08E+01 5.5E-01 6.85E+01 3.3E-01 1.OEc00 4.39E+02 
3.8E-01 

l.lE+00 4.00E+02 I l.lE-O1 - 1.38E+01 5.6E-01 6.45E+01 1 3.4E-01 

4 1  J030P3 ________I 

~- l.lE-01 1.28E+01 2.8E-01 6.1E+00 - 
3.2E-01 9.1E+00 1.2E+00 5.50E+02 -L- 1.3E-01 1.92E+01 6.3E-01 6.73E+01 I 

2.8E-01 6.5€+00 
~- - 4/15/05 2.63Ec01 

4/15/05 1.94E+01 

Rev. 0 

Zinc 
mgkg Q PQL 

6.67E+01 3.3E-01 
4.85E+01 2.5E-01 
5.81E+01 2.8E-01 

3.2E-01 7.18E+01 
5.51E+01 2.8E-01 

Bechtel Hanford. Inc. 

J030P8 I 4/15/05 2.3E-01 3.9E+00 I 8.8E-01 1.87E+01 
4 1  5/05 1.58E+01 

9 6  
10 7 J030P9 2.7E-01 2.3E+00 I 1.OE+00 _---- 

Originator J. M. Capron $ $7 
Project 100 B/C Reme& Action Project 

Subject 126-8-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculatims 

3.46E+02 1 I 9.E-02 8.6E+00 
3.50E+02 1 1.1E-01 8.2E+00 

--- 
2.7E-01 3.2E-01 4.75E+01 

C ALCU LATlO N SHE ET 

1 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 

Date 08/23/05 
Job No. 22192 

Shallow Zone Sample Data 

3.60E+02 1 1.1 E-01 1.54E+01 3.2E-01 5.28E+01 2.7E-01 
5.8E-01 6.82€+01 j 2.9E-01 1.2E-01 1.12E+01 3.5E-01 5.84E+01 

1.2E-01 1.18E+01 5.9E-01 6.14E+01 3.5E-01 2 5 E + 0 1  2.9E-01 10 J030R2 4/15/05 1 1.90E+01 2.9E-01 4.6E+00 1 l.lE+OO 3.74E+02 
11 J030R3 4/15/05 1.94E+01 2.8E-01 5.8€+00 1 l.OE+OO 3.92E+02 l.lE-01 1.26E+01 5.5E-01 =E+Ol -7 3.3E-01 5.48E+01 2.8 E-0 1 
12 J030R4 4/15/05 3.60E+01 3.1 E-01 1.81 E+Ol 1.2E+00 6.89E+02 1.2E-01 2.62E+01 6.1E-01 6.24E+01 3.7E-01 8.44E+01 3.1 E-01 
13 J030R5 4/15/05 2.05E+01 2.8E-01 5.7E+00 I 1.OE+00 4.34E+02 l.lE-O1 1.39E+01 1 5.5E-01 7.39E+01 3.3E-01 5.90E+01 2.8E-01 

J030R6 4/15/05 1.70E+01 2.8E-01 5.7E+00 l.lE+OO 4.09E+02 1.1E-01 1.21E+01 1 5.7E-01 5.67E+01 3.4E-01 4.78E+01 2.8E-01 14 
6.3E-01 6.48E+01 3.8E-01 5.25E+01 3.1E-01 

l.lE+00 3.85E+02 1 6.OE-01 . 7.61E+01 I 3.6E-01 6.93E+01 3.0E-01 

15 J030R7 4/15/05 1.99E+01 , 3.1E-01 4.6Ec00 1.2E+00 3.56E+02 
Duplicate of 

4/15/05 2.27E+01 J030RO 8 
9 , J030R1 4/15/05 , 2.09E+01 - 

1 
J030R7 J030R8 4/15/05 2.10E+01 1 3.OE-01 5.2E+00 

Calc. No. 0100B-CA-V02 0 
Checked T. M. Blakle 
Checked T. 8. Mile 

21 Statistical Computation Input Data 
22 Sampling HElS Sample Copper Lead Manganese Nickel Vanadium 
23 Area Number Date myikg mgkg mg&g mgkg mg&g 

J030P3 4/15/05 2.51E+01 8.3E+00 5.34E+02 1.79Et01 5.92E+01 24 1 
25 2 J030P4 4/15/05 1.63E+01 2.OE+00 3.40E+02 7.9Ei-00 5.94E+01 

6.85E41 26 3 J030P5 4/15/05 2.08E+01 6.1E+00 4.39E+02 1.28€+01 
6.73€+01 9.1 E+OO 5,50E+02 1.92E+01 27 4 J030P6 4/15/05 2.63E+01 

28 5 J030P7 4/15/05 1.94E+01 6.5E+00 4.00E+02 1.38E+01 6.45E+01 
J030P8 4/15/05 1.87E+01 3.9E+00 3.46E+02 8.6E+00 6.43E+01 29 6 

3 0 7  J030P9 4/15/05 1.58E+01 2.3E+00 3.50E+02 8.2E+00 6.36E+Ol 
4/15/05 2.27E+01 4.4E+00 3.60E+02 1.54E+01 6.61 E+01 31 8 J030RO J030R1 4/15/05 2.09E+01 4.5E+00 4.00E+02 6.82€+01 

1.12E+01 3 2 9  
33 10 J030R2 4/15/05 1.90E+01 4.6E+00 3.74E+02 l.l8E+Ol 6.14E+01 - 

6.!3E+01 34 11 J030R3 4/15/05 1.94E+01 5.8E+00 3.92E+02 1.26E+01 
35 12 J030R4 4/15/05 3.60E+01 1.81 E+01 6.89E+02 2.62E+01 6.24E+01 
36 13 J030R5 4/15/05 2.05E+01 5.7E+00 4.34E+02 1.39E+01 7.39E+01 
37 14 J030R6 4/15/05 1.70E+01 5.7E+00 4.09E+02 I 1.21 E+Ol 5.67E+01 
38 15 J030R7/J030R8 4/15/05 2.05E+01 4.9E+00 3.71E+02 I 9.7E+00 7.05E+01 I 

Rev. No. 

SheetNo. :::*Y 4018 

Zinc 
mgkg 

6.67E+01 
4.85€+01 
5.81E+01 
7.18E+01 
5.51E+01-- 5.05E+01 

4.75E+01 
5.28E+01 
5.84E+01 
5.05E+01 
5.48€+01 
8.44E+01 
5.90E+01 
4.78E+01 
6.09E41 

Statistical value based on 

40 Statistical Computations 
41 lcopper I Lead [Manganese INickel (Vanadium 1 Zinc 

I I I 

Large data set (n 210)s 'ognormal 
and normal distribution rejected, MTCAStat lognormal distribution, and normal disrribution rejected, MTCAStat lognormal distribution. MTCAStat lognormal distribution. MTCAStat lognormal distribution. 

Large data set (n ?lo), use 

use Z-s!atistic. use 2-statistic. 

Large data set (n L1o)' lognormal Large data set (n 210)' use Large data set (n ?IO), use Large data set (n ?lo), use 

54 
55 
56 

95% UCL > Cleanup Limit? YES NO NO NO NA NO 
> 10% above Cleanup Limit? YES NO YES - YES NA YES 

Any sample > 2X Cleanup Limit? NO N 0 NO NO NA NO 

58 

59 

MTCA ?.-part test, a detailed - MTCA 3-part test, a detailed MTCA 3-part test, a detailed MTCA 3-part test, a detailed 
a~~;~;;;;~~;~~~;~;~~ ~~~~~~~~~~~~~~~~~t assessment using RESRAD will be assessment using RESRAD will be ~~~~~r~~~ $ ! ~ ~ ~ ~ ~ ~  assessment using RESRAD will be 

performed. The data set meets the 
3-part test criteria when compared 3-part test criteria when compared 

WAC 173-340 Compliance? No 

stringent cleanup levels. performed. The data set meets the performed. The data set meets the MTCA apart 
3-part test criteria when compared 3-part tesf criteria when compared is not 

Rei.lzaii~iiig Sites Venficatioiy Package for the 126-B-3 Waste Site 

to direct exposure cleanup levels 60 

c-5 

to direct exposure cleanup levels to direct exposure cleanup levels to direct exposure cleanup levels 

64 Sampling HElS Sample Copper Lead Manganese Nickel I Vanadium 
65 Area Number Date mgkg Q PQL mgkg Q PQL m m g  1 Q PQL mg/kg Q PQL mgkg Q PQL 
66 15 J030R7- 4/15/05 199E+01 0 3 1E-01 2 6 E + 0 0  __ 12E+W 356E+02 I 13E-Oi 93E+00 6 3E-01 6 48E+01 3 8E-01 

3 6E-01 
Duplicate of 

67 J030R7 J030R8 4/15/05 2 10E+Oi ### 30E-01 52E+00 1 1E+00 3 85E+02 1 2E 01 1 01E+01 6 OE-01 7 61 E+O1 

Zinc 
mgkg Q PQL 

5 25E+01 3 1E-01 

3 OE-01 6 93E+01 
68 
69 
70 

:i 

Analysis. 
(TDL) 1 5 5 4 2 5  1 

Yes (continue) Yes (continue) Yes (continue)- I_I I Yes (continue) Yes (continue) Yes (continue) Both > PQL? 
Both >SxTDL?- Yes (=IC RPD) No-Stop (acceptable) Yez&.?!cLPL---- ___- No-Stop (acceptable) Yes (calc RPD) Yes (calc RPD) Duplicate 

Analysis - 
RPD 5 4% 7 8% 16% 28% 



CALCULATION SHEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Date 08/23/05 
Job No. 22192 

Subject 126-8-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
5.1 E+OO J030P3 
1.5E+00 J030P4 
3.OE+00 J030P5 Number of samples Uncensored values 
6.2E+00 J030P6 Uncensored 15 Mean 4.4 
2.7E+00 J030P7 Censored Lognormal mean 4.4 
4.1Ei.00 J030P8 Detection limit or POL Std. devn. 2.7 
4.OE+00 J030P9 Method detection limit Median 4.0 
8.1E+00 J030RO TOTAL 15 Min. 1.5 
4.4E+00 J030R1 Max. 12.0 
4.1 E t00  J030R2 
2.OE.i.00 J030R3 Lognormal distribution? Normal distribution? 
1.20Ei.01 J030R4 r-squared is: 0.974 r-squared is: 0.808 
3.1Ei.00 J030R5 Recommendations: 
2.3E+00 J030R6 Use lognormal distribution. 
2.8E+00 J030R7/J030R8 

UCL (Land's method) is 5.9 

DATA ID Beryllium 95% UCL Calculation 

Sheet No. 5 of 8 
Ecology Software (MTCAStat) 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
A n  

4.9E-01 
~ 3 1E-01 

4 6E-01 
5 8E-01 
4.3E-01 
4.7E-01 
5 1E-01 
5 4E-01 
6 1E-01 
5 6E-01 
4.5E-01 
7.6E-01 
4 9E-01 
3 4E-01 
4.8E-01 

J030P3 
J030P4 
J030P5 
J030P6 
J030P7 
J030P8 
J030P9 
J030RO 
J030Rl 
J030R2 
J030R3 
J030R4 
J030R5 
J030R6 

J030R7/J030R8 

Number of samples 

Censored 
Detection limit or PQL 
Method detection limit 

Uncensored 15 

TOTAL 15 

Lognormal distribution? 
r-squared is: 0.942 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.56 

Calc. No. 01 005-CA-V0260 
Checked T. M. Blakley&@ 
Checked T. B. Miley ..bA-w 

Rev. No. 0 
Date$@ 3/95 . 
Date 2-.?J -0 r 

Uncensored values 
Mean 0.50 

Lognormal mean 0.50 
Std. devn. 0.1 1 

Median 0.49 
Min. 0.31 

Max. 0.76 

Normal distribution? 
r-squared is: 0.932 

DATA ID Bsrium 95% UCL Calculation 
8.75E+01 J030P3 
5.93E+01 J030P4 
7.09E+01 J030P5 Number of samples Uncensored values 

Mean 80.9 1.30E+02 J030P6 Uncensored 15 
7.51 E+01 J030P7 Censored Lognormal mean 80.8 
5.49E+01 J030P8 Detection limit or PQL Std. devn. 29.3 
5.71 E+01 J030P9 Method detection limit Median 71.1 
6.79E+01 J030RO TOTAL 15 Min. 54.9 
9.09E+01 J030R1 Max. 163 
7.1 1 E+O1 J030R2 
7.21 E+01 J030R3 Lognormal distribution? 
1.63E+02 J030R4 r-squared is: 0.861 r-squared is: 0.746 
6.39E+01 J030R5 Recommendations: 
6.50E+01 J030R6 
8.55E+01 J030R7/J030R8 

Normal distribution? 

Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

UCL (based on 2-statistic) is 93.4 

DATA ID Boron 95% UCL Calculation 
5.4E+OO J030P3 

2.1 E+OO J030P5 Number of samples 
Mean 4.1 4.2E+00 J030P6 Uncensored 15 

7.8E+00 J030P7 Censored Lognormal mean 4.3 
4.5E+00 J030P8 Deteclion limit or POL Std. devn. 1.8 

Method detection limit Median 4.2 3.6E+OO J030P9 
3.8E+OO J030RO TOTAL 15 Min. 0.8 
5.2E+OO JO30R 1 Max. 7.8 

4.2E+00 J030R2 
3.7E+00 J030R3 Lognormal distribution? 
5.5Et00 J030R4 r-squared is: 0.849 
6.3E+00 J030R5 Recommendations: 
3.3E+00 J030R6 Use normal distribution. 
1.3E+00 J030R7/J030R8 

7.5E-01 J030P4 
Uncensored values 

Normal distribution7 
r-squared is: 0.973 

UCL (based on 1-statistic) is 4.9 



Eechtel Hanford, Inc. 
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14 
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17 
18 
19 
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21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40, 

11 

16 

CALCULATION SHEET 

DATA ID Cadmium 95% UCL Calculation 
4.1E-01 J030P3 
1 .OE-01 J030P4 
3.3E-01 J030P5 Number of samples Uncensored values 
3.7E-01 J030P6 Uncensored 15 Mean 0.25 
3.4E-01 J030P7 Censored Lognormal mean 0.26 
9.OE-02 J030P8 Detection limit or POL Std. devn. 0.13 
1.1 E-01 J030P9 Method detection limit Median 0.29 
1.1 E-Ol J030RO TOTAL 15 Min. 0.090 
1.2E-01 J030R1 Max. 0.42 

2.5E-01 J030R3 Lognormal distribution? Normal distribution? 
3.9E-01 J030R4 r-squared is: 0.839 r-squared is: 0.874 

2.9E-01 J030R5 Recommendations: 
4.2E-01 J030R6 

1.2E-01 J030R2 

Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

UCL (based on 2-statistic) is 
3.1 E-01 J030R7/J030R8 

0.30 

DATA ID Cobalt 95% UCL Calculation 
1.18E+01 J030P3 
9.1 E+OO J030P4 
1.06E+01 J030P5 

Uncensored 15 Mean 10.9 1.28E+01 J030P6 
Lognormal mean 10.9 1.00E+01 J030P7 Censored 

Std. devn. 1.6 I .01 E+01 J030P8 Detection limit or POL 
Median 10.6 1.02E+01 J030P9 Method detection limit 

1.10E+01 J030RO TOTAL 15 Min. 8.9 
Max. 15.6 1.12E+01 J030R1 

9.9E+00 J030R2 
9.9E+00 J030R3 Lognormal distribution? 

1.56E+Ol J030R4 
i.O9E+01 J030R5 Recommendations: 

8.9E+00 J030R6 
1.13E+01 J030R7/J030R8 

Number of samples Uncensored values 

Normal distribution? 
r-squared is: 0.891 r-squared is: 0.829 

Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

UCL (based on Z-statistic) is 11.6 

Date 08/23/05 
Job No. 22192 

Subject 126-B-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

Ecology Software (MTCAStat) 

Calc. No. 01008-CA-V0260 
Checked T. M. Btakley Jmfi 
Checked T. B. Miley ..') & N\ 

Rev. No. 
Date 
Date 

Sheet No. 

0 

6 of 8 

DATA ID Chromium 95% UCL Calculation 
1.55E+01 J030P3 
4.9E+00 J030P4 
9.8E+00 J030P5 Number of samples Uncensored values 
1.56E+01 J030P6 Uncensored 15 Mean 9.4 
1.1 OE+01 J030P7 Censored Lognormal mean 9.4 
5.OE+00 J030P8 Detection limit or POL Std. devn 4.7 
4.1 E+OO J030P9 Method detection limit Median 8 7 
5.5E+00 J030RO TOTAL 15 Min. 4.1 
6.6E+OO J030R1 Max. 20.7 

8.8E+00 J030R2 
1.01 E+01 J030R3 Lognormal distribution? Normal distribution? 
2.07E+01 J030R4 r-squared is: 0.966 r-squared is' 0.885 
8.7E+00 J030R5 Recommendations: 
8.6E+00 J030R6 Use lognormal distribution. 
5.7E+00 J030R7/J030R8 

UCL (Lands method) is 12.2 

ID Copper 95% UCL Calculation DATA 
2.51 E+O1 
1.63E+01 
2.08E+01 
2.63E+01 
1.94E+01 
1.87E+01 
1.58E+01 
2.27E+Ol 
2.09E+01 
1.90E+01 
1.94E+01 
3.60Ei01 
2.05E+01 
1.70E+01 
2.05E+01 

J030P3 
J030P4 
J030P5 
J030P6 
J030P7 
J030P8 
J030P9 
J030RO 
J030R1 
J030R2 
J030R3 
J030R4 
J030R5 
J030R6 

J030R7/J030R8 

Number of samples Uncensored values 
Mean 21.2 

Censored Lognormal mean 21.2 
Std. devn. 5.02 

Median 20.5 
Min. 15.8 

Max. 36.0 

Uncensored 15 

Detection limit or PQL 
Method detection limit 

TOTAL 15 

Normal distribution? 
r-squared is: 0.793 

Lognormal distribution? 
r-squared is: 0.887 
Recommendations: 
Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

UCL (based on Z-statistic) is 23.4 



CALCULATION SHEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Date 08/23/05 
Job No. 22192 

Subject 126-B-3 Coal Pit Dumping Area Cleanup Verification 95% UCL Calculations 

DATA ID Lead 95% UCL Calculation 
8.3E+00 J030P3 
2.OE+00 J030P4 
6.1E+00 J030P5 Number of samples Uncensored values 
9.1 E+OO J030P6 Uncensored 15 Mean 6.1 
6.5E+00 J030P7 Censored Lognormal mean 6.1 
3.9E+00 J030P8 Detection limit or PQL Std. devn. 3.8 
2.3Et00 J030P9 Method detection limit Median 5.7 
4.4E+00 J030RO TOTAL 15 Min. 2.0 
4.5E+00 J030R1 Max. 18.1 
4.6E+00 J030R2 
5.8E+00 J030R3 Lognormal distribution? Normal distribution? 
1.81 E+07 J030R4 r-squared is: 0.925 r-squared is: 0.727 
5.7Et-00 J030R5 Recommendations: 
5.7E+00 J030R6 Use lognormal distribution. 
4.9E+00 J030R7/J030R8 

UCL (Lands method) is 8.3 

Ecology Software (MTCAStat) 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

1.79E+01 
7.9E+00 
1.28E+O'I 
1.92E+01 
1.38E+01 
8.6E+00 
8.2E+00 
1.54E+01 
1.12E+01 
lI18E+OI 
1.26E+01 
2.62E+0 1 
1.39Et01 
1.21 E+01 
9.7Ec00 

J030P3 
J030P4 
J030P5 
J030P6 
J030P7 
J030P8 
J030P9 
J030RO 
J030R1 
J030R2 
J030R3 
J030R4 
J030R5 
J030R6 

J030R7/J030R8 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 

Calc. No. OIOOB-CA-V0260 
Checked T. M. Blakley 
Checked T. B. Miley 4 A 

ID Nickel 95% UCL Calculation 

Lognormal distribution? 
r-squared is: 0.964 
Recommendations: 
Use lognormal distribution 

UCL (Lands method) is 

Uncensored values 
15 Mean 13.4 

Lognormal mean 13.4 
Std. devn. 4.8 

Median 12.6 
15 Min. 7.9 

Max. 26.2 

Normal distribution? 
r-squared is: 0.881 

15.9 

40 

Rev. No. 0 
Date 
Date 

Sheet No. 7 of 8 

DATA ID Manganese 95% UCL Calculation 
5.34E+02 J030P3 
3.40E+02 J030P4 
4.39E+02 J030P5 Number of samples Uncensored values 
5.50E+02 J030P6 Uncensored 15 Mean 426 

4.00E+02 J030P7 Censored Lognormal mean 426 

3.46E+02 J030P8 Detection limit or PQL Std. devn. 96.0 
3.50E+02 J030P9 Method detection limit Median 400 
3.60E+02 J030RO TOTAL 15 Min. 340 

Max.  689 4.00E+02 J030RI 
3.74E+02 J030R2 
3.92E+02 J030R3 Lognormal distribution? Normal distribution? 
6.89E+02 J030R4 r-squared is: 0.853 r-squared is: 0.785 
4.34E+02 J030R5 Recommendations: 
4.09E+02 J030R6 
3.71 E+02 J030R7/J030RB 

Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

UCL (based on 2-statistic) is 467 

DATA ID Vanadium 95% UCL Calculation 
5.92E+01 J030P3 
5.94E+01 J030P4 
6 .85~+01 ~ 0 3 0 ~ 5  Number of samples Uncensored values 

15 Mean 64.8 Uncensored 6.73E+O 1 J030P6 
6.45E+01 J030P7 Censored Lognormal mean 64.8 
6.43E+01 J030P8 Detection limit or PQL Std. devn. 4.58 

Median 64.5 6.36E+01 J030P9 Method detection limit Min. 56.7 
6.61 E+Ol J030RO TOTAL 15 
6.82E+01 J030R1 Max. 73.9 

6.14E+01 J030R2 
6.54E+01 J030R3 Lognormal distribution? 
6.24E+01 J030R4 r-squared is: 0.992 r-squared is: 0.991 
7.39E+01 J030R5 Recommendations: 

Use lognormal distribution. 5.67E+01 J030R6 
7.05E+01 J030R7/J030R8 

UCL (Land's method) is 66.9 

Normal distribution? 
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Bechfel Hanford, lnc. 

Originator 
Project 
Subject 

CALCULATION SHEET 

Calc. No. 01008-CA-V0260 
Checked 
Checked T. B. Miley M 

Ecology Software (MTCAStat) 

Number of samples 
Uncensored 

Censored 
Detection limit or POL 
Method detection limit 

TOTAL 

15 

15 

Lognormal distribution? 
r-squared is: 0.91 1 
Recommendations: 
Use lognormal distribution. 

DATA ID Zinc 95% UCL Calculation 
6 67E+01 J030P3 
4 85E+01 J030P4 
5 81 E+Ol J030P5 Uncensored values 

Mean 578 7 18E+01 J030P6 
5 51 E+01 J030P7 Lognormal mean 57 8 

Std devn 101 5 05E+01 J030P8 
4 75E+01 J030P9 Median 55 1 
5 28E+01 J030RO Min 475 

Max 844 5 84E+01 J030R1 
5 05E+01 J030R2 
5 48Et01 J030R3 Normal dtstnbution7 
8 44E+01 J030R4 r-squared is 0 860 

5 90E+01 J030R5 
4 78E+01 J030R6 
6 09E+01 J030R7/J030R8 

UCL (Land’s method) is 62.4 

20 

Rev. No. 0 > 
Date PJ 
Date 3” 

2 

=: 
* o  
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I Beryllium Boron Antimony Arsenic Barium Sample REIS Sample 
Location Number Date mgnig Q PQL mg/kg Q PQL m ~ g  ~~ Q PQL m&g l Q  PQL : mgkg Q PQL 

1 J030P3 04/15/05 1.4 UJ 1.4 5.1 1.9 87.5 0.13 0.49 1 0.07 5.4 1.1 
0.05 1.5 UJ 1.5 2 J030P4 1 04/15/05 1.1 UJ 1.1 1.5 1.4 1 59.3 0.1 0.31 

3 J030P5 04/15/05 1.2 UJ 1.2 3.0 1.6 * 70.9 0.11 0.46 0.06 2.1 0.94 

5 J030P7 04/15/05 1.2 UJ 1.2 2.7 1.6 75.1 0.06 7.8 0.95 

7 S030P9 04/15/05 1.2 UJ I 1.2 4.0 I 1.6 I 57.1 1 0.11 0.51 I 0.05 3.6 0.91 

4 J030PG 04/15/05 1.4 UJ 1.4 6.2 1.8 130 0.13 1 0.58 0.06 4.2 1.1 

6 J030P8 04/15/05 1.0 US 1.0 4.1 1.3 54.9 -1 o.os\ 4.5 0.78 

0.92 0.11 0.54 1 0.05 3.8 8 J030RO 04/15/05 1.2 UJ 1.2 8.1 1.6 1 67.9 1 
I 0.98 1.7 f 90.9 0.12 0.61 1 1 0.06 5.2 9 J030K1 04/15/05 1.3 US 1.3 4.4 

---------- 

1 Sheet No. 1 of 13 At tac liment 
Date Originator 

Checked Date 
Checked Date 
Cdc. NO. OIOOB-CA-V026O Rev. No. 

0 8/2 3/05 * 
0 

Cadmium 

0.41 1 0.26 
0.20 U 0.20 
0.33 0.22 
0.37 0.25 
0.34 0.22 
0.18 U 0.18 
0.21 u 0.21 
0.22 U 0.22 

, 0.23 U 0.23 

mgkg Q PQL 

--.____I_____-- 

w 
0 
0 
ul 

w 
m 
b 

10 J030R2 04/15/05 
11 J030R3 04/15/05 
12 J030R4 04/15/05 

14 J030R6 04/15/05 
13 J030R5 04/15/05 

15 5030117 03/15/05 
D u p  I ica t e 
ofJ030117 J030R8 04/15/05 
kiqiiiprnent 

Blank J030R9 04/15/05 
Note. Data quahl'icd \\'it11 B, C, and/or 

--- 

?? c 

1.3 UJ 1.3 4.1 1.7 1 71.1 0.12 0.56 0.06 4.2 1.0 0.23 U 0.23 

1.8 I 163 0.12. 0.76 0.06 5.5 1.0 0.39 0.24 

1.6 I 65.0 0.11 0.34 0.06 3.3 0.96 0.42 I 0.23 
1.8 1 81.9 0.13 0.45 0.06 1.6 UJ 1.6 0.36 0.25 

1.6 f 72.1 0.11 0.45 0.06 3.7 0.94 0.25 0.22 

1.6 I 63.9 0.11 0.49 0.06 6.3 0.94 0.29 1 0.22 

1.3, UJ 1.2 2.0 ~ 

1.3 UJ 1.3 12.0 

1.3 2.3 
1.2 UJ 1.2 3,1 

1.4 UJ 1.4 2.7 

1.3 UJ 1.3 2.8 

I 

1.7 89.0 0.12 0.50 0.06 1.8 1.0 0.25 0.24 

0.02 0.04 UJ 0.04 0.15 U , 0.15 , 0.03 , U , 0.03 0.19 UJ 0.19 0.25 U 0.25 I 1.7 
J, are considered acceptable values. 

0 
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Attachment 1. 126-B-3 Verification SamDling Results. 
. . v  

Sample HEIS Sample Molybdenum Nickel Selenium Silver Vanadium 
Location Number Date mgkg Q PQL mgkg Q PQL mgkg Q PQL m@g Q PQL ~ g k g  Q PQL 

1 J030P3 04/15/05 1.1 U 1.1 17.9 0.66 2.6 U 2.6 0.33 U 0.33 59.2 0.39 
2 J030P4 04/15/05 1.4 0.84 7.9 0.50 2.0 U 2.0 0.25 U 0.25 59.4 0.30 
3 J030P5 04/15/05 0.94 U 0.94 12.8 ' 0.55 2.2 U 2.2 0.28 U 0.28 68.5 0.33 

0.38 4 J030P6 04/15/05 1.1 U 1.1 19.2 0.63 2.5 U 2.5 0.32 U 0.32 67.3 
0.34 5 J030P7 04/15/05 0.95 U 0.95 13.8 0.56 2.2 U 2.2 0.28 U 0.28 64.5 

6 J030P8 04/15/05 0.83 0.78 8.6 0.46 1.8 I U 1.8 0.23 U 0.23 64.3 0.28 
7 J030P9 04/15/05 0.91 U 0.91 8.2 0.54 2.1 U 2.1 0.27 U 0.27 63.6 0.32 
8 J030RO 04/15/05 0.92 U 0.92 15.4 0.54 2.2 U 2.2 0.27 U 0.27 66.1 0.32 
9 J030R1 04/15/05 0.98 U 0.98 11.2 0.58 2.3 U 2.3 0.29 U 0.29 68.2 I 0.35 
10 J030R2 04/15/05 1.0 U 1.0 11.8 0.59 2.3 U 2.3 0.29 U 0.29 61.4 0.35 

0.33 11 J030R3 04/15/05 0.94 U 0.94 12.6 0.55 2.2 U 2.2 0.28 U 0.28 65.4 
12 J030R4 04/15/05 1.2 1.0 26.2 0.61 2.4 U 2.4 0.31 U 0.31 62.4 0.37 

0.33 13 J030R5 04/15/05 1.1 0.94 13.9 0.55 2.2 U 2.2 0.28 U 0.28 73.9 
0.34 14 J030R6 04/15/05 0.96 U 0.96 12.1 0.57 2.3 I U 2.3 0.28 U 0.28 56.7 
0.38 15 J030R7 04/15/05 1.1 U 1.1 9.3 0.63 2.5 U 2.5 0.31 U 0.31 64.8 

Duplicate 
ofJ030R7 J0301tS 04/15/05 1.0 U 1.0 10.1 0.60 2.4 U 2.4 0.30 U 0.30 76.1 0.36 
Equipment 

0.05 Blank , J030R9 . 04/15/05. 0.15 . U 0.15 0.11 0.09 0.35 U 0.35 ~~ 0.04 U 0.04 0.30 

3 
P 

Zinc 
mgkg - Q PQL 
66.7 0.33 
48.5 0.25 
58.1 0.28 

0.32 71.8 
0.28 55.1 

50.5 0.23 
47.5 0.27 
52.8 0.27 
58.4 0.29 
50.5 0.29 

0.28 54.8 
84.4 0.3 1 

0.28 59.0 
0.28 47.8 
0.3 1 52.5 

69.3 0.30 

0.04 2.6 

~ 

HEIS Total Petroleum 
Hydrocarbon Sample HEIS Sample 

Location Number Date ' Number 

1 J030P3 04/15/05 150 U 150 J030TO 
2 J030P4 04/15/05 137 U 137 J030T1 
3 J030P5 04/15/05 141 U 141 J030T2 
4 J030P6 04/15/05 144 U 144 J030T3 
5 J030P7 04/15/05 140 U 140 J030T4 
6 J030P8 04/15/05 I 137 U 137 J030T5 
7 J030P9 04/15/05 138 U 138 J030T6 
S J030RO 04/15/05 137 U 137 J030T7 
9 J030R1 04/15/05 136 U 136 J030T8 
10 J030R2 04/15/05 139 U I 139 J030T9 
11 J030R3 03/15/05 139 U 139 J030VO 

PQL m a g  Q 

Attachment 
Originator 
Checked 
Checked 
Calc. No. 

Asbestos 

None Detected 
NoneDetected 
None Detected 
NoneDetected 
NoneDetected 
None Detected 
None Detected 
None Detected 
None Detected 
NoneDetected 
NoneDetected Sheet No. 1 

J. M. Capron Date 
T. B. Miley Date 
T. M. Blakley Date 

Rev. No. OlOOB-CA-V0260 

12 J030R4 04/15/05 142 U 142 
13 J030R5 04/15/05 137 U 137 
14 J030R6 04/15/05 138 U 138 
15 J030R7 04/15/05 138 U 138 

Duplicate 
of J030R7 J030RS 04/15/05 139 U 139 
Equipmcnt 

Blank J030R9 04/15/05 133 U 133 

------- 

3 of 13 
08/23/05 J030V1 NoneDetected 

J030V2 NoneDetected 
J030V3 NoneDetected 
J030V4 NoneDetected 

J030V5 None Detected 

Applicable Not Applicable 
Not 

0 

C-.. 

N 
0 
0 m 
b 
N 
Do 

r c 
0 



Attachment to Waste Site Reclassification Form 2005-028 

JO3OP3 J030P4 
Location 1 Location 2 

Sample Date 04/15/05 Sample Date 04/15/05 Constituent 

P d k  I Q l  PQL ~ g / k g  I Q 1  PQL 

Rev. 0 

J030P5 J030P6 
Location 3 Location 4 

Saniple Date 04/15/05 Sample Date 04/15/05 
PO :: I Q I PQL ~ 8 / k 8  I Q I PQL 

Aroclor-1016 15 U 15 14 
Aroclor- 122 1 15 U 15 14 
Aroclor- 1232 15 U 15 14 
Aroclor- 1242 15 U 15 14 
Aroclor-1248 15 U 15 14 
Aroclor- 1254 15 U 15 14 

15 14 Aroclor-1260 15 , U 

U 14 14 U 14 14 U 14 
14 U 14 14 U 14 U 14 
14 U 14 14 U 14 U 14 

U 14 14 U 14 14 U 14 
14 U 14 14 U 14 U 14 
14 U 14 14 U 14 U 14 

. U 14 , 14 U 14 . 17 , . 14 

Attachment 1 Sheet No. 4 of 13 
Originator J. M. Capron Date 08/23/05 

Endrin aldehyde 3.8 U 3.8 3.4 u 3.4 3.5 u 3.5 3.6 U 3.6 
3.4 u 3.4 3.5 u 3.5 3.6 U 3.6 Endrin ketone 3.8 U 3.8 

1.8 U 1.8 Gamma-BHC (Lindane) 1.9 U 1.9 1.7 U 1.7 1.8 U 1.8 
gamma-Chlordane 1.9 U 1.9 1.7 U 1.7 1.8 U 1.8 1.8 U 1.8 

1.8 U 1.8 Heptachlor 1.9 U 1.9 1.7 U 1.7 1.8 U 1.8 
Heptachlor epoxide 1.9 u 1.9 1.7 U 1.7 1.8 U 1.8 1.8 U 1.8 
Methoxychlor 19 u 19 17 U 17 18 U 18 18 U 18 
Toxaphene 190 UJ 190 170 UJ 170 180 UJ 180 180 UJ 180 

1,2,4-Trichlorobenzene 380 U 380 340 U 340 350 U 350 360 U 360 
1,2-Dichlorobenzene 380 U 380 340 U 340 350 U 350 360 U 360 
1,3-Dichlorobenzene 380 U 380 340 U 340 350 U 350 360 U 360 
1,4-Dichlorobenzene 380 U 380 340 U 340 350 U 350 360 U 360 
2,4,5-TrichlorophenoI 940 UJ 940 860 UJ 860 880 UJ 880 900 UJ 900 
2,4,6-TrichlorophenoI 380 UJ 380 340 UJ 340 350 UJ 350 360 UJ 360 
2,4-Dichlorophenol 380 U 380 340 U 340 350 U 350 360 U 360 
2,4-Dimethylphenol 380 U 380 340 U 340 350 U 350 360 U 360 

2,4-Dinitrotoluene 380 U 380 340 U 340 350 U 350 360 U 360 

-~ 

Semivolatile Organics (SVOAs) 

- 

2,4-Dinitrophenol 940 U 940 860 U 860 880 U 880 900 u 900 
------------ 

Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. NO. 0100B-CA-V0260 Rev. No. 0 

2,6-Dinitrotoluene 380 U 380 340 U 340 350 
2-Chloronaphthalene 380 U 380 340 U 340 350 
2-Chlorophenol 380 U 380 340 U 340 350 
2-Methylnaphthalene 390 380 340 U 340 350 
2-Methylphenol (cresol, o-) 380 U 380 340 - U 340 350 

Remaining Sites Verification Package for  the 126-B-3 Waste Site 

U 350 360 U 360 
U 350 360 U 360 
U 350 360 U 360 
U 350 360 U 360 
U 350 360 U 360 

C-13 



Attachment to Waste Site Reclassification Forin 2005-028 

Attachment 1. 126-B-3 Verification Sampling Results. 
J030P3 J030P4 J030P5 J030P6 

Location 1 Location 2 Location 3 Location 4 
Sample Date 04/15/05 Sample Date 04/15/05 Sample Date 04/15/05 Sample Date 04/15/05 Constituent 

c l o g  1 Q 1 PQL clLdkg I Q I PQL PLg/kg I Q I PQL cl&g I Q I PQL 
SVOAs (continued) 

2-Nitroaniline 940 U 940 860 U 860 880 U 880 900 U 900 
2-Nitrophenol 380 U 380 340 U 340 350 U 350 360 U 360 
3+4 Methylphenol (cresol, m+p) 380 U 380 340 U 340 350 U 350 360 U 360 
3,3'-Dichlorobenzidine 380 U 380 340 U 340 350 U 350 360 U 360 
3-Nitroaniline 940 U 940 860 U 860 880 U 880 900 u 900 
4,6-Dinitro-2-methylphenol 940 U 940 860 U 860 880 U 880 900 u 900 
4-Bromophenylphenyl ether 380 U 380 340 U 340 350 U 350 360 U 360 
4-Chloro-3-methyl phenol 380 U 380 340 U 340 350 U 350 360 U 360 
4-Chloroaniline 380 U 380 340 U 340 350 U 350 360 U 360 

360 U 360 4-Chlorophenylphenyl ether 380 U 380 340 U 340 350 U 350 
900 U 900 4-Nitroaniline 940 U 940 860 U 860 880 U 880 

Acenaphthene 380 U 380 340 U 340 350 U 350 360 U 360 
Acenaphth ylene 380 U 380 340 U 340 350 U 350 360 U 360 
Anthracene 36 J 380 340 U 340 350 U 350 360 U 360 

360 U 360 B enzo( a)anthracene 53 J 380 340 U 340 350 U 350 
360 U 360 Benzo( a)pyrene 28 J 380 340 U 340 350 U 350 

Benzo( b)fluoranthene 34 J 380 340 U 340 350 U 350 360 U 360 
Benzo( ghi)perylene 26 J 380 340 U 340 350 U 350 360 U 360 
Benzo(k)fluoranthene 21 J 380 340 U 340 350 U 350 360 U 360 

360 U 360 Bis(2-chloro- 1methylethyl)ether 380 U 380 340 U 340 350 U 350 
360 U 360 Bis(2-Ch1oroethoxy)methane 380 U 380 340 U 340 350 U 350 

Bis(2-chloroethyl) ether 380 U 380 340 U 340 350 U 350 360 U 360 
660 U 660 Bis(2-ethylhexyl) phthalate 660 U 660 660 U 660 660 U 660 

Butylbenzylphthalate 380 ----------- U 380 340 U 340 350 U 350 360 U 360 
360 U 360 Carbazole 380 U 380 340 U 340 350 U 350 

Chrysene 84 J 380 340 U 340 350 U 350 360 U 360 
Di-n-butylphthalate 660 U 660 340 UB 340 350 UB 350 660 U 660 
Di-n-octylphthalate 380 U 380 340 U 340 350 U 350 360 U 360 

360 U 360 Dibenz[a,h]anthracene 380 U 380 340 U 340 350 U 350 
Dibenzofuran 99 J 380 340 U 340 350 U 350 360 U 360 
Diethyl phthalate 380 U 380 340 U 340 350 U 350 360 U 360 

360 U 360 Dimethyl phthalate 380 U 380 340 U 340 350 U 350 
Fluoranthene 120 J 380 340 U 340 350 U 350 360 U 360 
Fluorene 380 U 380 340 U 340 350 U 350 360 U 360 

360 U 360 Hexachlorobenzene 380 U 380 340 U 340 350 U 350 
360 U 360 Hexachlorobutadiene 380 U 380 340 U 340 350 U 350 

Hexachloroc yclopentadiene 380 U 380 340 U 340 350 U 350 360 U 360 
Hexachloroethane 380 U 380 340 U 340 350 U 350 360 U 360 

~ - ~- 360 U 360 Indeno( 1,2,3-cd)pyrene 24 J 380 340 U 340 350 U 350 
360 U 360 Isophorone 380 U 380 340 U 340 350 U 350 

~ 

4-nitro phenol 940 U 940 860 U 860 880 U 880 900 u 900 

----------___,-. 

Rev. 0 

Sheet No. 5 of 13 Attachment 1 
Originator J. M. Capron Date 0 8/2 3/05 
Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. No. 0100B-CA-V0260 Rev. No. 0 

Remaining Sites VeriJication Package for the 126-B-3 Waste Site C-14 



Attachment to Waste Site Reclassification Form 2005-028 

J030P3 J030P4 JO3OP5 
Location 1 Location 2 Location 3 

Sample Date 04/15/05 Sample Date 04/15/05 Sample Date 04/15/05 Constituent 

Rev. 0 

J030P6 
Location 4 

Sample Date 04/15/05 

beta-1,2,3,4,5,6- 
Hexachlorocyclohexane 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Delta-BHC 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Dichlorodiphenyldichloroethane 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Dichlorodipheny ldichloroethylene 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Dichlorodiphenyltrichloroethane 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 

Endosulfan I1 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Endosulfan sulfate 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Endrin 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Endrin aldehyde 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 
Endrin ketone 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 3.4 u 3.4 

---___I----- 
-- 

Dieldrin 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Endosulfan I 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 

Gamma-BHC (Lindane) 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
gamma-Chlordane 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Heptachlor 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Heptachlor epoxide 1.8 U 1.8 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Methoxychlor 18 U 18 17 U 17 17 U 17 17 U 17 
Toxaphene 180 UJ 180 170 UJ 170 170 UJ 170 170 UJ 170 

Attachment 1 Sheet No. 6 of 13 
Originator J. M. Capron Date 08/23/05 
Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. No. 0100B-CA-V0260 Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2005-028 

Pesticides 
Aldrin 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Alpha-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
alpha-Chlordane 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
beta-l,2,3,4,5,6- 
Hexachlorocyclohexane 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Del ta-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Dichlorodiphenyldichloroethane 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 
Dichlorodiphen y ldichloroethylene 3.4 u 3.4 3.5 u 3.5 3.5 U 3.5 

Dieldrin 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Endosulfan I 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Endosulfan I1 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 
Endosulfan sulfate 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 
Endrin 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 
Endrin aldehyde 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 
Endrin ketone 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 

1.7 U 1.7 Gamma-BHC (Lindane) 1.7 U 1.7 1.7 U 1.7 

Dichlorodiphenyltrichloroethane 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 

Rev. 0 

1.8 U 1.8 
1.8 U 1.8 
1.8 U 1.8 

1.8 U 1.8 
1.8 U 1.8 
3.6 U 3.6 
3.6 U 3.6 
3.6 U 3.6 
1.8 U 1.8 
1.8 U 1.8 
3.6 U 3.6 
3 6 U 3.6 
3.6 U 3.6 
3 6 U 3.6 
3 6 U 3.6 
1.8 U 1.8 

Attachment 1 Sheet No. 8 of 13 
08/23/05 Originator J. M. Capron Date 

Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. No. OIOOB-Ch-V0260 Rev. No. 0 
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Attachment to Waste Site Reclassification Foriii 2005-028 

I I J030R1 I J030R2 J030R3 I J030R4 

Rev. 0 

Attachment 1 Sheet No. 9 of 13 
Originator J. M. Capron Date 
Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. No. 0100B-CA-V0260 Rev. No. 0 

08/23/05 
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Attachment to Waste Site Reclassification Form 2005-028 

J030R5 J030R6 J030R7 
Location 13 Location 14 Location 15 

Sample Date 04/15/05 Sample Date 04/15/05 Sample Date 04/15/05 Constituent 

,w$h I Q I PQL CL@R I Q l  PQL M k a  I Q l  PQL 

Rev. 0 

J030R8 
Duplicate of J030R7 
Sample Date 04/15/05 

@@a I Q I  PQL 
PCBs 

14 U 14 14 U 14 14 U 14 14 U 14 Aroclor-1016 
Aroclor- 122 1 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1232 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1242 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1248 14 U 14 14 U 14 14 U 14 14 U 14 

14 U 14 Aroclor- 1254 
Aroclor- 1260 14 U 14 14 U 14 14 U 14 14 U 14 

Aldrin 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Alpha-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 

1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 alpha-Chlordane 

Hexachlorocyclohexane 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Del ta-BHC 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 

14 U 14 14 U 14 14 U 14 

Pesticides 

beta-l,2,3,4,5,6- 

Dichlorodiphenyldichloroethane 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 
Dichlorodiphenyldichloroethylene 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 
Dichlorodiphenyltrichloroethane 3.4 u 3.4 3.5 u 3.5 3.5 u 3.5 3.5 u 3.5 
P~ ~~ 

Dieldrin 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
Endosulfan I 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1 1.7 U 1.7 

Attachment 
Originator 
Checked 
Checked 
Calc. No. 

1 Sheet 
J. M. Capron Date 
T. B. Miley Date 

No. 10 of 13 
08/23/05 

T. M. Blakley Date 
0 100B-CA-V0260 Rev. No. 0 
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Attachment to Waste Site Reclassification Forin 2005-028 Rev. 0 

Attachment 1. 126-B-3 Verification Sampling Results. 

Location 13 
Cons ti tuen t 

1 Sheet No. 11 of 13 Attachment 
Originator J. M. Capron Date 08/23/05 
Checked T. B. Miley Date 
Checked T. M. Blakley Date 
Calc. No. 0100B-CA-V0260 Rev. No. 0 
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Sheet No. 12 of 13 Attachment 1 
Originator J. M. Capron Date 08/23/05 
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Checked T. B. Miley Date 
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Attachment to Waste Site Reclassification Forin 2005-028 Rev. 0 

CALCLKATION COVER SHEET 

Project Title: lOU-B/C Area Field Rernediadoo Job No. 13655 
Area 1 OO-B/C 
Discipline Environmental ”Cak. NO. 0100B-CA-VO267 
Subject 
Computer Program Excel Program No- Excel 2003 

126-B-3 Staging k e a  Cleanup Verification 95% UCL Cnlztilations 
L 

The attached calculations have been generated to dvcuinent compliance with established cfeariup levels. ‘I’hese documents should be used 
jn conjunction with other relevant documents in  the administrative record. 

Committed Calculation rxt Preliminary Superseded Voided Eff 

Reviewer 

L. M. Ditrmer 

SIONS 

Approval Date 

Remaining Sites VeriJjcation Package for the 126-B-3 Waste Site C-23 



Attachment to Waste Site Reclassification Form 2005-028 Rev. 0 

Washinntan Closure HanforQ CALCUtnTlON SHEET 

i 
L 

E 

E 

I C  
11 
t i  
12 
14 
15 
1E 
17 
13 
19 
22 
21 
zz 
23 
20 
25 
25 
27 
2.8 
29 
30 
31 
32 
33 
35 
3s 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4G 
47 

49 
50 
5 i  
52 
53 
54 
55 
56 
57 
5B 
59 
€i? 
61 
62 
63 
64 
65 
66 
67 
68 
G9 
70 
77 
72 
73 
74 
75 
76 
77 
76 
7c 
80 

C 

48 

Dale 12iG5105 Calc No. OiOOB-CA-VO267 Originator .I M C a m  #%L. 
Prored t C G W  .&rea f e ld  Remediam Job No. 14655  ked^+$ 

Subject 126-5-3 Staging Arza meanup Verctca!inn 95% UCLCakulai~rns 

Rev. No. 
Dale 

She& No. 

Summary 
Purpose: 
Calculate the 95% upper confidence limit (UCL) v a h s  to evaiuzte compliance 'Nit? cleanup stzndards for the suSject site. Also, perform the Wa.sk~n$on Adrni?isfrarive Code (WAC) 173-340- 
74G(7)(e) Madel Toxics Control Act (MTCA) Wart test for nonradiofluclide analytes and calcuiate ihe relative percent difference (RPD) for primary-duplicate sample pais for each antaminant of 
concern {CW) and contaminant of potential wncern (COPC), as necessary. 

Table of Contents: 
Sheets 1 to 2 - Calculation Sheet Summary 
Sheets 3 to 4 - Calculation Sheet Staging Area Verification Dald 
Sheets 5 to 8 - Ecology Sobare (hrlTCAStat] Results 
Attachment I - 126-8-3 Staging Area Verification Sampling Results (8 sheets) 

GlwnlReferences: 
1) Sample Results (Attachment 1). 
2) Sackground values and rernediai action goals (HAGS) are taken from DOE-RL (2005b), DOE-RL (2W1), and Ecology (1996). 
3) DOE-RL, 2001, tianford Site BackGround: Pail I, Soif &ckgmnd for Nonndbxfive Ansl!vtt?s, DOURL-92-24. Rev. 4, U.S. Department of Emrgy. Richland OprtratMns Office, 

Richland, Washington. 
4) DOE-RL, 2005a, 100 Ares Remedial Action Sa7'PMg and Anatpsis Plan (SAP!. DOWRL-96-22, Rev. 4, U.S. Departwrit of Energy. FiicMand Operations Office, Richland. Washington. 
5) DOE-RL. 2005b, Rmebial DesQn Refmft'&-mdial Action Work Pian for Me fDa Area {RDRrRAWP), 00ffRL-96-17: Rev. 5, US. Department of Energy, Rihtand Operatiom 

Office, Rchland, Washington. 
6) Ecology, 1992, Sftitistical Gu&r,ve for Embgy site hianagers. Publicatioo #92-!3, Washington Department of Ecology, Olympia, Washington. 
7) Ecology, 1993, Stafisticaf Gufdame for EoOlOQy site Managers, Suppfemi S-6, Analyzing Site or Backgrourid Data with B&w-defwtiori Limit or E&!ow-P(H. Values (Censored 

Data Sets), P W i t i o n  tf92-54, Washinglon Department of Ecology, Olympia, Washinglon. 
9) Ecology, 1996, Model To& Conk%' A d  c?rwuvp Leva's and Risk Caicu/atbns (CLARC io, Pubticalion #94-115. Washington State Department of Ecology. Olympia, Washingtw. 
3) EPA, 1994. USEPA Contract Laboratory Program National Functional Guidelines for tnorganic Data F?eview, EPA WR+?34/013, ff .S. Environmental Protection Agency, 

Washington, D.C. 
10) WAC 173-340, 1996, 'Idoclel Toxk Control Act - Cleanup,' Wshingfon AdminMalke cozk?. 

c 

Solution: 
:alculation methodology is described In Ecology Pub. $92-54 (Ecology 1992,1993), below. and in the RDWRAW P (DOE-RL 2C05b). Use data from attached worksheets Lo perform Ihe 95% 
JCL calculaiionfc: eachanalyie, the WAC 173-340-740(7)(e) 3-part test for nonradiormddes, and the RPD calcirlaiions tor each COCICOPC. The hazard quotient and rdrcirwgenic risk 
:alculations are located in a separate calculation &f as an appendix to the ReMning Sites Verification Package (RSVP}. 

Calculafmn Description: 
The subject calculations were performed on data from soit verificatan samples from the staging area of the 126-8-3 wmte site. The data were entered into an EXCEL 2003 spreadsheet arid 
;alculations performed by using the built-in spreadsheet functions andlor creating formulae within the &Is. The statistiml evaluation of data for use In accordance with the RDWRAWP (WE-Rl 
2001;b) IS documnted by this cakulation. Duplicate RPD results are med in evaluation of data quality within the RSVP tor this site 

kthodology: 
;or mrzdioactive analyies with ~ 3 0 %  of ihe data bb# detection limits and ali radionudide analytes. the sta:istrca: value calculated to evaluate tbe effectiveness ot cleanup Is the 95% UCL. 
=or nonradioactive anaMes with 6 0 %  of the dah below detection limits, the maximum htected value for the data set is tsed instead of t h e  95% UCL. The evaluation of the portion of the data 
;et below detection lirnits was perfmned by &r& inspection of ihe attached sample results. All nonradionucllde data reported as being undetected are set io W the detection limit value for 
:alculation of the statistics [Ecology 1993). NO rmnradwnwlide CCCs~COPCs were identified for this site. 

:or the statistical evaluation of duplicate sample Pairs, the samples are averaged before being included in the data set, after adjusimefits for  censored data as described above. 

-or nonradionirclides, the WAC 173-340 StaliSrical Quidawe sugrdests !hat a tes for bistri9uiional form be periormed on the data and the 95% UCL calculated on the appropriate distribution usiq 
fcology sohare. For ngnradionrzilde small data set$ (n < 10) and ail radionucIl& data sets. the calculatlons are performed assuming nonparamtric distribution, so 110 tests for distfibution are 
Ierformed. For nonradionuclide data sets of ten or greater, as for the subject sit@, dishibidional testiog is done using Ecology's MTCAStat software (EcciioSy 1993). 

rle WAC 173-340-740(7)(6) 3.part test is per'Qrmed for nonradionuclide amlyles on& and determines if: 
i )  the 95% UCL exceeds the most stringent cleanup t1n;it for each COPCICOC, 
?) grezter than 10% of tt?e raw data exceed the most striwnl cleanup limit for each COPC/COC, 
3) the maimurn value of the raw data set exceed?. two times the most stringent cleanup limit for each COPCICOC. 

rbe RPD is calculzted when both the primaty value and the dupficale are above detectiw, limits arid are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection 
imit pre-determined for each anaiytiml method, listed in Table lE.1 of the SAP (DOE-RL 2005aj. The RPD caWEations use the following tormula: 
4PD =[ ~M-S~((M+S)/2)]'100 

where, M = Main Sample Value S = Split {or duplicate) Sample Value 

:or quality assurarxe/quality control ( O N ~ c )  spiit and dupltcale RPD caiculatlons, a value lass than 30% indicates the data compare favorably. For iegulatory splits, a threshold of 35% 13 used 
EPA 1994). If the RPD is greater than 30% (or 55% for regtgu!aiWy split data), fiirthel ilwestigatlon regardlng the usabiliry of the dala is  performed. No split satiiples were collected for cleanup 
ierificaiion of the subject site. Additional &cussion as necessary is providd in the data quality zssessment -ion of the applicable RSVF. 
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Attachment to Waste Site Reclassification Form 2005-028 

L8 
dg 
50 
51 
52 

Wcashinoton closure Hrrnfurd CALCULATDN SHEET 

chfcmium mmtrcations fail 
the MTCA 3-par; test 

AddiiOnai remedialim d the 
staging are2 is required 

WAC SParl Tost fmnnsl strinseat claanup hit: 
95% UCL z Cleanup Lid? 
> 10% above Ckaeup Limit? 
Aiysaqde > 2x Cleanup Lm? 

NO 
NO 
NO 

Rev. 0 

Date i2i06/05 Caic. No. CIOOS~CAi-VOc~ 
Job NO. $4655 Checked T :L4 B8kIey &4& 

Subjec! 2%-a-3 Sta~iog Area Cleanup YerificaWn 95% UCL Cs1cula:icns 

31  r 
1 

5 
6 Analyte I 9suctL  I Maximumb I Unilt 

Results Summary - Staging Area 

uded in his iabts 
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Attachment to Waste Site Reclassification Form 2005-028 

51 
52 

CALCULATION SHEET 

-.. , 

Sample Arsenic Barium Beryllium 1 Chromium (total) Hexavalent Chromlum 1 Cobalt Copper Lead Sampling H EIS 
Area 

Washinqton Closurc Hanford 

mglkg Q I PQL J Number Date , mgAg 1 Q POL mgkg Q I PQL mg/kg f 0 1 PQL 1 rngkg [ Q 1 PQL mg/kg } Q I POL 1 mgkg I m g k g  I Q 1 .  PQL 

Originator J LA. Capror. f ' ~  
Project 1 CO-B!C Area Field Ren-ebiatior: 
Subject 126-8-3 Slaying Area Cleanup Verification 95% UCL Ca1cuiafior.s 

JaYND8 

54 J03W DD J03WD9 

531 L 
Dtiplicate of 

Dale 12/06/05 
Job No. 3 6 5  

..... . .......... .......... ...... 5*5 -.i ",...I:?- c ! -.o:??.*>... L L ? i ! -  .......I.. U..! -...-..---,-, " ,̂ .,_,, ......._..... .......... 
I 

--.. i-l 8/9/2005 -.-I..-_. 5.2 c.: 22 '4.1 - c ~  -9:j.C 1 
I :  

8/9/2005 

CalC. No. C1008-CA-V3267 
Checked T. M. Blakley $ r k $  

3.3 C : , 2.3 60.6 C I 0.10 13.0 0.41 5.2 j 1-3 
55 1- 10 2 0.5 2 1 5 L 

Both PQL? -- .-.--.~.- (continw) - .. Yes (continue) ._ -._., Yes {continue) . "__ op (acceptable) Yes (continue) Yes ̂ --..-~.,._-_.._,_ (continue) Yes (continue) 
Both >5xTDL? E?:?=a-!!?) ves(calcRp_Fl..-..---- l o l S ! . 9 2 2 . c -  ___.___,.,_______,,I_ __.__,__" ~ No-Stop (aweptahle) .- Yes .. (calc RPD) No-Stop (ac??P!!!e)...- ___ 

.... 
.... ........ ...... ......... 

56 
Duplicate ' 
ha lys is  

5.6% 1.5% RPD 

Rev. 0 

Rev. No. a 
Date g l7;&i5- 

Sheet No. 3 of 8 

1 Staaina Area Verification Data 

16 Statisticaf Computation Input Data 
I 

HEfS i Sample Arsenic Barium Beryllium Chromium (total) Hexavalent Chromium Cobalt Copper Lead 
mglkg mgkg mglkg 

- .......... ___ 

10 j J03WF8 43/9/2005 
29 
30 Statistical Computations 

31 /Arsenic . lserytlium ICobaR [Copper ]Hexavalent Chromium lChrornium (total) 
I Largo dala sat (n 2101, I Large data set fn 21 O), 1 I 

I I Large data set (n ZlO), , i 

lognormal and normal 
distribution rejected, use Z- 

~ N: 10 ... 

Large data set {n 210). use 
MTCASlal legnormal distribution 

Statistics' based On 

32 statistic. 
33 
34 
35 
36 

38 
39 Statistical value 4.8 1 72.1 1 1 

................... ................ IO I 
a"/. r" % .: Detection iimit' IW: _I__._I ,,,_,-,. i ____ .......... ....... 

standard deviation !.2...II.I.tl i ,lf:2 4 
I _-_... ~~ ..-........- - ....... ~ 

............... 65.2 . I . mean 4.0... i-.- ...,-.-_ -I_.__ ................ ~--- 
... .......... .. .............-..... ..,-- 

37 -.-2?,!!?..!!GL~ -42 ...... -2?:.1,,,-,-., .,1 ...... i ......... ____.__ 

maxi'.TPJrrl L .-,-.- ...... -- 90.5 ..... I i ..................... L. 

BW'Direct 

Large data set (n ?lo), use 
MTCAStat iognormaf distribution. 

lognormal and normal 
distribution rejected, use Z- 

bgnormal and noms1 
distribution rejected, use Z- 

Large data set (n zlO), use Large data set (n ?lo), use 
MTCAStat lognormal distribution. FdTCAStat lognormal distribution 

statistic. statistic. 
10 ' 4 .......... 10 -_-.I ........ 10 ; i 

..... ....... 0% 

.................... 3.2 

.... 1 7.2 

15.1 -~ 

..... ........ 
] 17.2 \ 
I 

2.6 
--."-..,_I-__ . 

.I-.-.I _l.lll__ 

0.9 i 

Most Stringent Cleanup Limit for Exposurc/G W & 8#GW BG/GW & River BG/GW & River BG/River 
nonradimuciide and RAG type 20 River Protection 132 Protection 1.51 Protedion 18.5 Protectior, 2.0 River Protection 32 GW Protection 22.0 Pro?ection 40 

42 ........ -......-...... .............. ......... .. YES NA . NA NA NA NA 
...... NA NA NA -- YES . 

NA NA NA YES NA NA 

..-..........-. .... -- -~ 95% UCL > Cleanup Limit? Ni- ____,_", ~ ,_,__,__-__ 

.- . ..... ........... .......... z 1 0 O i 0  above C!cranup Limit? NA ._,.I, ~ @!-......-...I I.__. ...._...- NA 

Residual hexavalent chromium 
concentralionss fail the EATCA 3- 

Because all values are below Because ali values are below Because all values are below Because all values are h i o w  part test 'Ompared against 
background (20 n u k y ) ,  the backaround (132 rnr$tg), the background (1.51 m@kQ), biickground (18.5 W'kO), the RAG for river protection. I @3Xuse are below Pecause 'I' are 

backE;round (1  5.7 mgkg), the backgrwnd (22.0 mg/kg), the NO 
MTCA 3-part test is not required. MTCA 3-pait tesi is not required. MTCA 3-part test is not required. MTCA 3-part tcsi is not required. 

Residual 
e x ~ c c r  tho direct e ~ ~ ~ u r ~  

RAG. Additioral remediation 

MTCA 3-part test is not required. IJrrCA 3part  test is rat required. 47 

Lead 

targe d a b  set (n ZlOj, use 
MTCAStat lognormal distribution 

10 I ....... + 
0% j 

4.4 
........ T ~- 

......................... , .  L?,."" ...... 1.. , .... _._.j 7--- 

. 5.3 .................. i.,--i 
.--.LL j ........ !..-_ 

5.3 1 

BWGW & River 
10.2 Protection 

NA .... . 
NA _.- _____ 
NA 

8ecaiise at1 values are below 
background (10.2 mgykg), the 

MTCA 3-part test is not required 
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Attachment to Waste Site Reclassification Form 2005-028 

2-Methylnaphthatene 'inc 
Large data sot (n 210)- 
lognormal and normal 

distribution rejected, use Z- 
statistic. . . .  

Large data set (n ?lo), use 
ATCAStat lognormal distribution. 

Rev. 0 

W-n-butyiphthalste Phenanthrene 
Large data wt (n ?IO), 
t normal and normal 

distribution rejected, use Z- 
statistic. 

Large data Set (n 21 0). 
tognoml and normal 

distribution statistic. rejected, use Z- 
< .  

CALCULATION SHEET 

..... ..... 
...... ......... 46.4 i 

-.._______-.-I-. -0.34 
39.9 i 0.17 , 

BGiRivcr 
67.8 Protection 1 3.2 GW Protection 

i 

Originator J. M .  Capron g* Date 12/'06/05 
Project 1 OO-BiC AredField Hemediation 
Subjact 129-5-3 Staoing A r m  Cloanu? Verification 95% UCL Ca!cuiatiocs 

Job No. 14655 

50% ........... 
E? 
0.17 ........ .-.. 

0 . E  .......... 022: ---.. ....... -.! .... ~ , - ~ ~  
0.17 i 1 0.1 1 

160 GW Protectior? 240 GW Protection 

Calc. No. O100B-CA;V0267 
Checked T. M. Blakley,.&%~~ 

. ....... .... .... ..... ~ NA - I -- NO .--..... ̂.".... -..-- -- 
..... ............. NO _- ~ 

NA 

1 Staging Area Verification Data 
2' Sampling 1 HElS Sample 
3 Area Number I Date mgkg Q 1 POL m g k g  Q I POL : 

Manganese Nickel Vanadium Zinc Phenanthrene 

.... " 
8/9/2005 

........ 
....... 

358 i C 0.10 
'5 

NO .......... -~ ............................. ~ 

NO NO _.___.." .-..,-,, .,..__- 
NO 

.. ~- 

16 Statistical Computation Input Data 
17 Sampling HEiS Sample Manganese Nickel 
18 Area 

Vanadium 2-Methyl naphthalene Di-n-butyfphthalate Phenanthrene 
N#rnber 

NA NO NO 

30 Statistical Computations 
31 IManganese , , [Nickel IVanadium 

I I Large data set (n >10), 1 

NO 

Large data set (n ?lo}, use 
Statistical value based on data set (n rl0)% use lognormal and normal 

MTCAStat lognormal distribution. distribution rejected, use Z- MTCAStat lognormaf distributiar 
32 statistic. 
33 
34 % < k:ect ion limit rh. ,___ t 
35 
36 

38 

I 
- 

.-..~. ............ .................... 10 
.L ............................. 10 

0% 1 .................... 1_.-... .... .. -. 
. G I i  ......... 

.._._._._I 1, ,.,,- 

- mea!? 284 -._. 
smldard k v i a f ! E  42 .-._ 

n?axirrium value ..-..-."E!-,- 

..-..........-.-*. I--_ 
7.8 

48.3 : , 
-... x ...........-.--_ I ....... I"_ 

~-~ 
.. 

37 ......... l.l. . - ........ 38.! 4 . F  .:::::: - ......... .-I._ .... .,-.-.~,.-- .... ~- 
39 Statistical value 311 j I 38.9 i I 

Most Stringent Cieanup Ltmit rod BG/G W EWGW 

Because all values are below The data set meets the 3-part 
background (67.8 mgj'kg), the test criteria when compared to 

dTCA 3-part test is not required. the most stringent cleanup limit. 

40 nanradionuclide and RAG typc 
41 WAC 173-340 3-PART TEST 
42 
43 
44 

4s 

........ 

Tfie data set meets ihe 3-part The data set meets the 3-part 
test criteria when compared to test criteria when wmpared to 

the most stringent cleanup limit. the most stringent cleanup limit. 

46 WAC 173-340 Compliance? 

47 

I 2-Methylnaphthalene 1 
52 Area Number Date m 1 Q 1 PQL 1 m I Q I PQL m a g  I Q l  POL Tgkg I Q 1 PQL 1 m@ kg I Q 1 PQL I r n g k g ,  1 Q PQL , 

..... 0.0'9 .... ........ ......... i J 0.33 -.,-,.. _. 0.025 I J j 0.33 ?Zk 1 02s _-_- 0.33 ! UJ i 2-3 ?... 1.. 2 1.-. .i.. 5 ......!. :.! ....... . 
! i  i 

O.33. 

1 --.-I-. O.E< 336 i c i 
! 1 ;  

I '  
Duplicate of 

0.028 J 1 0.33 I 0.041 1 J j 0.33 1 
........... .... . . No-Stop jacceptablej No-Stop (acceptable) 

0.33 i UJ I 0.33 54 J03WD8 J03WD9 8/9/2005 ~ 289 , c j 0.30 9.1 j 1.1 332 1 0.31 I 33.4 i 7 0.26 
.. - 0.33 0.33 2.5 55 ,(TDL) 

Both z POL? Yes (continue) ___ ..I...__.......I Yes (continue) No-Stop- _I 
.......................... Duplicate 

Because ail values are below 
background (512 rngkg) ,  the 

Because all values are below 
background (19.1 mg/kgi, the 

MTCA 3-part test is not required. WCA 3-pan test is not required. MTCA 3-part test is not required 

Because all values are b&ow 
background (85.1 mgkg), the 

..................................... Both SxTDL? yes (-IC .p...... yes ( c a l c R P D )  .. *-.l -. 
58 RPD 22% 12% 

Analysis 1-1 ..................... ~ ............. 
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1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12  
17  
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

u 

Wash In q ton Mos ure Man ford CALCULATION SHEET 

Originator J. M. Capron ,9'&~ Date 7 2 / O E i O 5  Calc. No. 010CB-CA-VC267 
Project lOC-B/C Are6 Field Remediation Job No. 14655 Checked T. M. Blakley ~...?*y L?? 
Subject 126-8-3 Staging Area Cleanup Verification 95% UCL Calcutations 

Ecology Software (MTCAStat) Results 

DATA ID Arsenic %iO/b UCL Calculation 
4.3 J03WDWJ03WD9 
4.7 JO3Wi'O 
3.3 JOSWFl Number 01 samples Uncensored values 
4.1 J03W F2 Uncensored i 0 Mean 4.0 
3.9 J03WF3 Censured Lognormal mean 4.f 

Median 4.2 3.0 JO3b" F 5 M e t h o d  detection limit 

4.4 JO3W F 7  Max 7 0  
7.0 J03WFH 

4.4 J03WF4 Delection limit or FQL Std. devn. 1.5 

1.2 J03WF6 TOTAL 10 M i .  1.2 

Luynornial disrribulion? Normal dstrlbution? 

Recommendatiot>s. 
Reject BOTH rch;norinal and normal distributions. See Statistics Guidance. 

r-squared is: 0 769 r-squared is: 0 879 

UCL (bssed on 2-stallstic) is 4.8 

DATA ID Beryllium 95% UCL Catcuiation 
0.86 J03W Da'J03 W D9 
1.0 JOSWFO 

(1.89 
0.76 
1 .o 

0.67 
0.61 
0.74 
0.70 
1.1 

JOSWFI bJUJTIber of samples 
J03WF2 Uncensored 
JO3W F3 Censored 
JO3W F4 Deteclion iirnit or PQL 
JO3W F5 Method defectiotl limit 
J03WF6 TOTAL 
JO3W F7 
J03W F8 

Loprwrrrial distrbutiori? 

Uncensored values 
10 Mean 0.8 

LognormaJ mean 0.8 
Std. devn. 02  

Medm 0.6 

10 Min. 0.61 
Max 1.3 

Normal dlstribulion? 
r-sq uared is: 0.972 r-squared is: 0. a63 
Recornni etidations: 
Use lognormal distribution. 

UCL (Land's method) is 0.9 

I "' 

Barium 95% UCL Calculatlon DATA ID 
62.4 J03WDWJO3VJ09 
62.9 JOBWFO 
56.9 JO3WFl Number of sampies Uncensored values 

Unceiivored i o  Mean 65.2 51.5 J03W F2 
07.5 J03WF3 Censored Lognwmal mean 65.3 

Std. devn. 11.2 55.1 JO3WF4 Dettxtkm limn or PQL 
Median 03.0 65.2 JO3WF5 Method d b l e c l i  limit 

G4.7 J03WF6 TOTAL. 10  Min. 51.6 
75.3 JO3WF7 Max. 90.6 
90.5 JO3WFB 

Lognmel  dislrbUlial? Normal distribirlion? 
r-squared is: 0.932 
Recommendations: 
US0 I o y m m ~ ~ l  distribution. 

r-squared is: 0.054 

UCL (Land's method) js 72.1 

DATA ID Chromium 95% UCL Calculation 
8.7 J03WDWJO3WD9 
8.7 JO3WFO 
7.5 J03WF1 Number of samples Uncensored values 
8.9 J03WF2 Uncensored 10 Mean ~i .6  

7.1 JO3WF3 Censored Lognormal mean 8.6 

8.3 J03WF4 Detwtion limit or POL Std. devn 1.9 
Medrari 8.5 7.6 JO3WF5 Method detection limit 

Min. 8.5 TOTAL TO 6-5 JO3WF6 
9.0 J03WF7 Max. 13.4 
13.4 J03WF8 

Lognormal dlstribulion? Normal distribution7 
r-squared is: 0.845 r-squared is: 0 758 
Recornmwrdatioric: 
Reject BOTH lognormat and w m a l  distributions. See Staiisllcs Guidance. 

9.6 UCL (based on Z-slalislic) is 

0 



Washinaton Closufe #an ford 

Originator J. M. Capron ,P* G- 

CALCULATfON SHEET 

Date 12/06/05 
Project 1 OO-B/C A x F i e l d  Remediation 
Subject 12643-3 Staging Aroa Cleanup Verification 95% UCL Calcutations 

Job No. 14655 
Calc, No. 0100B-CA-VO267 
Checked T. M. Blaklsy &+f& 

Ecalogy Software (MTCAStatf Results 

RATA ID Hexavalent Chromium 95% UCL Calculation 
0.20 J03W D8/J03WD9 
0.26 J03WFO 
0.21 JOBWFI Number of sampbs Uncensored vaiue$ 

0.23 J03W F2 Uncensored 10 Mean 1.3 
0.31 203WF3 Cenmed Lognormal mean 1 .I 
0.22 J03WF4 Detection limit or PQL S:d. devn. 2.6 

0.43 JO3WF5 Method detection limit Median 0.3 
8.5 J03WF6 TOTAL 10 Min. 0.20 

1.0 J03WF7 Max. 8.5 

2.1 303WF8 
Lognormal distribution? Ncrmal distribution? 

r-squared is: 0.783 r-squared is: 0,491 
Recommendations: 

Rciect BOTH lcgnonnal and normal distributions. See Statistks Guidance. 

UCL (based on Z-statlstlc) is 

DATA IR Copper 95% UCL Calculation 

2.7 

13.1 J03W08!J03WD9 
18.0 JO3WFO 
15.2 J03WF1 Number of samples Uncensored values 
'12.8 J03WF2 Unmrisored IC. Mean 15.1 

Logromal mean 15.2 18.1 J03WF3 Censored 
1 7 . 4  J03WF4 Detection ! h i t  or PQL Std. dew. 3.2 
14.1 J03WFS Method detecthi limit Medlan 14.3 
12.5 JO3W F6  TOTAL 10 Nlin. 11.4 
14.5 J03WF7 Max. 21.7 

21.7 J03W F8 
Lognormel distribution? Normal distribution? 
r-squared is: 0.9.16 r-squared is: 0.307 

Recornnwtdations: 

Use tognormal distribution. 

UCL (Land's niethoo) is 17.2 

Rev. No. 0 

SheetNo. 6 o f 8  
Date I &.,/. 5 

DATA 1D Cobalt 95% UCL Calcutation 
6.5 J 0 3 W W J 0 3 W D 9  
7.8 JO3WFO 
6.7 J03WFl 
5.5 J03WF2 Uncensored 10 Mean 6.5 
7.4 J03WF3 Censored Lognormal mean 6.5 
4.9 J03WF4 Detection limit or PQL Sid. devn. 1.3 

5.2 J03WF5 Methcd datodion limit Median G.2 
5.9 JO3WF6 TOTAL 10 Min. 4.9 

Max. 9.2 5.7 JO3WF7 
9.2 ,153WF8 

Uncensored values Number of samples 

Lognormal distribution? Normal distribution? 

r-squared is: 0.970 

Recommendations: 
Use lognormal distribution. 

r-squared Is: E936 

UCL (Lands method) is 7.3 

#ATA ED lead 95% UCL Calculation 
5.4 J03VdDBiJO3W D9 
4.5 JO3WF0 
3.8 JO3WF1 
3.5 JO3WF2 Uncensored 10 Mean 4.4 

Censored Lognorrnal mean 4.4 5.0 J03WF3 Std. devn. I .2 
2.6 JQ3WF4 
3.7 JO3WF5 Method detection limit Median 4.2 

Min. 2.6 3,1 J03W F6 TOTAL 10 
Max. 6.1 6.1 J03WF7 

5.9 J03WF8 

Number of samples Uncensored values 

Detecton linirt of M L  

Normal distribution? Lognormal distribution? 
i-squared is: 0.971 r-squared IS: 0 966 

Recommendatoris: 
Use lognormal distribution 

UCL (Lands melhud) is 5.3 

0 



Washington Closure Hanford CALCULATfON SWEET 

1 r  
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 

a 

18 
19 
20 
21 
22 
23 

Originator J. M, Capron 8?;7L Date 12/06/05 Calc. No. 01OOB-CA-VO2ti7 
Project 1 00-B/C Area'Fisld Rernedkdtion Job No. 14655 Checked T. M. Bfakley (3 
Subject 126-B-3 Staging Area Cleanup Verification 95% UCL Calculations 

DATA ID Vanadium 95% UCL Calculation 
37.4 JWWD8iJ03WD9 
41.1 J03WFO 
35.4 JO3WFl Nurnber of sampks Uncensored values 

31.1 J03WF2 Uncensored 10 Mean 33.6 

Ecology Software (MTCAStat) Results 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

DATA ID Manganese 95% UCL Calculation 
303 J03WD8iJO3WD9 
336 J03W FO 
286 JOdWF1 Number of samples Uncensored values 
246 J03WF2 Uncensored 13 Mean 281 

Censored Lognormal mean 284 30 1 JO3WF3 

229 JO3LZIF4 Di.tection limit or PQL Std. devn. 42 
250 J03W F5 Method detection limit Median 285 
285 J03W F6 TUTAI. 10 Min. 229 
2.45 J03WF7 Max. 358 
350 JO3WFS 

Lognormal distribution? Normal distribution? 

r-squared is: 0.955 r-squared is: 0.946 
R e m i  mendailons: 
Use lognonnal distribution. 

UCL (Lands method) is 31 1 

30.2 JO3WF3 Censored Lognormal mean 33.7 

27.4 JO3WF4 Detection limit or PQL Std. devn. 7.8 
24.5 J03LVF5 Method detection lirnit Median 33.3 

27.6 J03LVF6 TOTAL 10 Min. 24.5 

25.2 J03WF7 Max. 48,3 
48.3 J03LVF8 

Logoonmi distribution'? Normal distribuih? 

r-squared is: 0.959 r-squared is: 0.944 
Recwnnwidations: 
Use lognormal distribution. 

UCL (Land's metitod) is 38.9 

Reu.No. 0 

Sheet No. '7 of 8 
Date 

DATA iD Nickel 95% UCL Calculation 
9.6 J03WD8lJ03WD9 
1 1.9 JO3WFO 
9.2 JOBWFI Number ot samples Uncensorsd vaiues 
10.0 J03W F2 Uncensored 10 Mean $0.4 

Lognormal mean 10 4 7 0.9 JO3W F3 Censored 
9.1 JO3WF4 Detection lirntt or PQL Sld. devn 2.3 
8.3 JO3WF5 Method detection limit Median 9.8 
8.3 JO3WF6 TOTAL IO Min. 8.3 

10.4 JO3W F7 Max 16.0 

16.0 JO3W FB 
Lo.;wrnal disbibution7 Normal distribution? 
r-squared is: 0.871 r-squared Is: 0.796 
Remmendatlons: 
Reject BoTH bgnormal and normal distribuiiona. Sea Statistics Guidance. 

UCL (based on Z-staristic) is 11.6 

DATA ID Zinc 95% UCL Calculation 
35.6 J03WDWJ03WDS 
40.1 J03W FO 
39.7 JU3W F1 
32.9 J03WF2 Uncensored 10 Mean 26.5 

35.9 JO3W F3 Censored Lognormal mean 36.5 

28.9 J03W F4 Detedion limit or PQL Std. devn. 6.3 

Mediari 35.8 31.3 J03WF5 
33.4 J03WF6 
40.8 JO3WF7 Max. 46.4 

46.4 J03bVFEi 

Uncensored values Number of samples 

Method &tec;tiorr limit 
~i 28.9 T(ITAL 111 

Lc@wrmai distribution7 Normal dbtribulion? 
r-squared is: 0.979 r-squared is: 0.CB6 

Recommendations: 
Use lognormal distribution. 

UCL (Land's mathod) is 39.9 

2 r 
0 



1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2e 
2s 
3c 
31 
32 
32 
34 
35 
3c 

a 

Washington Closure Htinford CALCULATION SHE€T 

Originator J. M Capronk?m'- Date 12/0&'05 
Project 100 B,C Are ield Remediation JobNo. 14655 
Subject 126-8-3 Staging Area Cleanup Verification 95% UCL Calculations 

Cak. NO. 01 003-CA-V0267 
Checked T. M. Biak1e-b 

Rev, No. 0 

Ecology Software (MTCAStat) Results 

DATA ID 2-Methylnaphthalene 95% UCL Calculation 
0.17 
0.17 
0.031 
0.17 
0.17 
0.17 
0.024 
0.14 
0.23 
0.071 

J03W D8/J03W CJ9 
JOBWFO 
J03W F? Nwnbar of samples Uncensored values 
JO3WF2 Uncensored 10 Mean 0.13 
303WF3 Censored Logwrmal mean 0.15 
J03WF4 Detection limit or PClL Std. devn. 0.07 
303WF5 Method detection limit Median 0.17 
J03W F 6 TOTAL 10 Mh. 0.024 
J03VU'lr7 Max. 0.23 
dO3WF8 

Lognormal distribution? Normal &skibution? 

Recr?nm6ndations: 
Reject BOTH lognormal and normal distributions. See Statislics Guidance. 

r-Squared is: 0.762 r-squared is: 0.859 

U C i  (based on 2-statistic) is 0.17 

DATA ID Phenanthrene 95% UCL Calculatlon 
0 024 J03WD8/JQ3WD9 
017 JO3WFO 
0 032 JOBWFI Nurnbsr ol $amp& Uncensored values 
0 17 J03W F2 Unc~nsorsd 10 Mean 014 
0 17 JO3WF3 Censored Lognonnal ineaii 0 15 
0 17 JO3WF4 Detection limit or PQL Std dovn 007 
0.1 7 J03W F5 Method detection llmit hkdlan 0 17 
0 22 JO3WF6 TOTAL 10 Mm 0024 

Max 022  0 17 JO3WF7 
0.062 JO3WF8 

Lognormal atstrtbuiion? Normal distributm7 
f-squared IS 0 726 r-squared 6 0 781 

Recoiwnendaiions 
Reject SCTH Icgnormal and normal distrbut,ons See Sialisllcs Guidance 

UCL (based on 2-statktic) is 0.17 

DATA ID Di-n-butylphthalate 95% UCL Calcutatlon 
0.033 J03WDBIJ03WD9 
0.032 J03W FO 
0.033 J03WF1 Number of samples Uncenscred values 

Mean 0.06 0.037 J03WF2 Uncensored 10 

0.022 JO3WF3 Censored Loyr#rriial mean 0.05 

Std. devn. 0.10 0.027 J03WF.4 
0.025 JC3WF.5 Method deteciion limit Median 0.03 
0.043 JOBWFG TOTAL 10 Min. 0.021 
0.34 JO3WF7 Max. 0.34 
0.021 JO3WF8 

Detection limit or PQL 

Lognormal distribution? Normal distribuliaii? 
r-squared is: 0.610 r-squared is: 0.400 
Recoriirrieridaliuri: 
Reject BOTH lognormal and norrnat distributions. See Statistics Guidance. 

UCL (based on 2-statistic) is 0.1 1 

__.___I 



Snmple HEIS S m y l e  Cobalt 
- Location Nirtzibcr Date nlpikg I 

L%licate Of j():)\vI)y 8/9/05 (i.0 

1 303WD8 8/9/05 6.9 ' 
0.46 13.0 C 0.41 5.2 1.3 259 c: 0.10 0.02 I: . 0.02 0.S? L!C 0.82 9 * 1  1.1 

' 

IO3WDS 
* 

0.31 33.4 0.26 133 I 2.5 O X i  IJC 0.46 33.2 

I 2.5 I 0.46 1!C 0.31 40.1 0.26 133 1 0.46 41.1 
3 1 JO3WFI Xi9/05 2.5 I t J  ] 2.5 1 O A 6  UC [ 0.46 35.4 0.31 39.7 0.26 134 

1 JQ3IVF2 Xi9/0S 0.31 31.9 0.26 134 4 1 2.5 f 1J ] 2.5 1 O& LJC I 0.46 31.1 -. . 

6 { ~ W R  8wos f 2.1; 1 r.r 2.5 1 0.46 uc 1 0.46 27.4 0.3 1 28.3 0.2G . 133 
7 1 JO3WF5 8/9/05 f 2.5 1 LI 2.5 1 0.46 UC 1 0.46 24.5 I 0.31 31.3 1 0.26 ' 133 

9 1 103WF7 8tY/05 1 2.5 ] U 2.5 0.47 I iC  0.47 25.2 I 0.31 40.8 I I 0.26 134 
0.25 1 133 

5 1 J03WF3 8/9/05 1 2.5 f 11 f 2.5 1 0.45 IJC 1 0.46 38.1 0.31 35.9 0.26 134 

8 1 J(l3WF6 . Xi9/0S ] 2.5 1 1: 2.5 0.46 L:C I 0.16 27.6 1 0.31 33.4 1 1 0.26 f 133 

10 1 J03WF8 . 8iY/OS I 2.5 1 1: 2.5 0.46 UC I 0.4G 4S.3 1 0.30 46.4 1 

' 

I t 

U I 133 

I33 
I33 
I33 

JO3WJU 819/0 U 0.42 0.08 [iC 0.08 0.05 1: 0.05 1.2 0.04 I33 IJ 133 Eqtiipiiwik 
U ~ , ~ k  

Vote: Data qualitiecl with R. C. D and/or J, are considered acceptable vnlu:r. 

Attachment 
Originator 
Checked 
c'xc. No. 
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Attachment to Waste Site Reclassification Form 2005-028 

Polychlorinated Bipheu!ls 
Aroclor- 1016 13 U i'! 1 13 . U I3 I 13 'L' 13 13 u 13 

Aroclor-1242 1 13 U 13 13 L 13 13 U 13 13 u 1 13 
Aroclor- 1248 13 U 13 13 u 13 1 13 U 13 13 u 13 

-, . , .. . 
Armlor- I22 I 13 U 13 13 U 13 13 U 13 

13 u 13 13 u 13 Aroclor- f 23 2 . 13 U 13 ' 

Attachment 1. 126-B-3 Staging Area Verification Sampling Results? 

13 u 13 f3 =lor- 1254 13 f U f 13 13 u 13 I 
Arclor- 1260 13 I U I 13 13 U 13 1 13 U 13 13 

Rev. 0 

u 1 I3 
u I 13 

Pesticides 
I 1.7 U T  Aldrin I 1.7 U I 1.7 f 1.7 f U 1.7 
t cÎ . 

T P H  data are iocatcd with the inorganic data, 

Alpha-BIIC,. 

.4 t t achme-nt i Sheet No. 3 of 8 
Originator 1. M. Camon Date 12/06/05 

1 1.7 U 1 1.7 1 1.7 U i.7 1.7 u 1.7 

Checked T. M. Blakiey Date 
C k .  NO. ,... Oi00B-CA-VO267 Rev. Nc. 0 

._.__II 

AI pha-Chlordane 
I [Biita-BIfC 

Remaining Sites Verification Package for the 126-B-3 Waste Site 

I 1.7 U I 1.7 1 1.7 i U 1.7 1.7 U 1.7 - 
I 1.7 I 11 1 1.7 ; 1.7 I u 1.7 1.7 u 1.7 

c-34 

Delta-B WC t I  1.7 1 U 1.7 1.7 1 U 1.7 
Dichlorodlphenyldich~~e~h~ne 3.3 u 3.3 ~ 3.3 1 u 3.3 
D!chlorodiph~~nytdichloroeihylenr: f 3.3 u 3.3 3.3 1 u 3.3 

3.4 U 3.4 

P Dichlor~ph~~:nyItrichloroL.t~ane t 3.3 u 3.3 3.3 u 

Endosulfan I1 3.3 I u 3.3 3.3 1 u 
Endosulfan sulfate 3.3 1 u 3.3 3.3 I u 

I 3.3 1 u 1 3.3 3.3 1 u 
Endrin aldehyde t 3.3 1 u 3.3 3.3 f u 
Endrin kctone 3.3 u 3.3 3.3 1 u 

gzmma-Chlorhe 1.7 U 1.7 1.7 U 

Dieldrin 1.7 U 1.7 1 1.7 1 U 
Endosulfan I 1 1.7 U 1.7 1.7 1 U 

Gmrna-BHC (Lindane) 1.7 U 1.7 1.7 1 u 
Heptachlor 1.7 U 1.7 1.7 I U 
Heptachlor epoxide I 1.7 1 U 
Methoxychlor 17 I U 
Toxaphene I I 170 I K J  

Semivolatile Organic Analytes 

3.3 f 

3.3 1 
3.3 I 

3.3 1 
3.3 f 

1.7 1 1.7 u J 1.7 

1.7 1 
1.7 1 

3.3 

1.7 1 1.7 U f 1.7 

1.7 1 1.7 U f 1.7 
1.7 1 1.7 1 U f 1.7 
17 ' 17 U 1 17 

r .  

170 170 UJI 170 



Rev. 0 Attachment to Waste Site Reclassification Form 2005-023 

1 
J03WJO JQ~’CVDS 

Equipment Blank Sample Location 1 
Sample Date 8/9/05 Sample Date W/O5 Constituent 

pgkg l Q [  pVL 1 pglkg I Q I  PQL 

JO3WD9 JOSWFO 
Duplicate of ,J03M7D8 
Sample Date 8/9/05 

Sample Location 2 
Sumpfe Date 8/9/05 

podkg I Q l  PQt p p J g , I Q I ,  k PQL 

Artachmcnt I Sheet No. 4 of 8 
Originatm .I. M. C a p r o n  Date 
Checked ’r. M. Blalilcy Date 
Calc. Yo. 0 1. WB-CA-VO267 Rev. So- 0 

12606105 
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Attachment to Waste Site Reclassification Forin 2005-028 

Attachment I, 12643-3 Staging Area Verification Sampling Results. 

Rev. 0 

3-Nit1oaniline 

4-Bromophenyl -pheny le ther 340 U 1 340 I 340 U f 340 340 U 310 330 U 1 330 
340 UJ[ 340 f 340 U l l  340 330 UJ 340 330 UJI 330 4-Chtm>-3-methylphenol 

4-Chtorophenyl -@en ylether 340 U 1 340 340 U 1 340 340 W 340 330 f U 330 ' 

4-Nimaniline 840 UJI 840 840 U J f  840 840 f UJ 840 840 - .. ., IUJ  840 
4-Ni trophenol 1 840 U 1 840 840 U [ 840 , 840 f U 840 840 U 840 
Acenaph thene 1 340 U 340 340 U 330 340 ' U 340 330 U 330 
hcenaph91ene f 340 f U 340 340 U 1 340 340 U 340 330 U 1 330 
Anthracene f 340 I U 340 340 U 1 340 340 U 1 340 330 U 330 
Benzo( a) anthracene 340 ; U 340 340 U 1 340 340 U f 340 1 330 U 330 
Benzo@pyrene 340 U 1 340 1 330 I U 330 
Benzo@)fluoranlhene 340 U I 340 1 330 1 U 330 
B enzo(g.h,i)perylene 340 1 U 340 340 I U 1 340 340 U 340 330 C 330 

340 I U 340 340 I U f 340 340 U 340 330 U 330 E enm(k)€luoranthenc 
Bis(2-chlcro-l-mcthylethyl)ether 340 1 U 340 340 U 1 3 340 U 340 330 U f 330 

340 I U 340 340 U [ 330 340 1 U 340 330 U 330 B is( 2-chtoroetho;uy)mthnne 
Bis(2-chloroethyl) ether , 340 f U 340 340 U f 3 4 f  340 I 

] 660 1 U 660 660 Ut 6 6 0 7  660 1 

Y 

4-Chiomaniline 340 u 340 I 140 u 1 340 340 u 340 1 330 1 u I 330 I 
c, 

- , , . ,  .. ... 
- .  . I 

I 

U '  340 I 330 U I 330 
'u 340 330 L.. U , . 330 
U 340 330 U 330 
CI 340 330 f u 330 __  _I 

3 4 0 - 2 7  T J ' T  
340 330 U , 330 
340 330 U 330 

Fluorene , f 340 f U ] 340 340 U f 340 390 1 U 340 330 U f 330 
Hexachlorobcnzene I 340 I U 1 340 340 U 340 340 ' 

k'exacb lorobu tadieoe f 340 U J 340 340 u 1 340 340 
Hesrachlorocycfopentadienc 340 U 340 1 340 U I 340 340 
Hexachloroethane 340 U 340 I 340 U f 340 340 
Indenof 1,2,3d)pyrene 340 U 340 I 340 U 340 340 U I 340 I 330 U 330 

lsophorone J U J  330 
330 

I_. 

- 

.&P 

340 CJ 340 I 340 U J f  340 340 UJ 340 330 
340 u 340 1 340 340 340 U 340 330 U 
340 Uf 340 I 340 340 340 UJ 340 330 UJl 330 

S-Nt t roso -d i -n -d ipmpy~~~e  340 I U 340 I 340 U , 340 340 U 340 
N-Nitrosodiphenylmne 340 [ U J  330 340 U J  340 340 UJ 310 
Penrachlomphenol 840 1 U 330 540 U 840 840 U 840 840 U 1 $40 
Phenanthrene 32 J 1 340 340 U 340 340 U 340 330 U 330 
Phenol 340 U f 330 I WO 340 340 U 340 
Pyxene 340 U f 340 I 340 1 U 340 340 U 340 

' 

-. 

Sheet No, 6 of S A ttachmcnt I 
Originator J. M. Capron Date 12/06/05 
Checked T. M. BIakIcy Date 
Cak. No. 01008-CA-1'0267 Rev. No, 0 
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Attachment to Waste Site Reclassification Form 2005-028 Rev. 0 

Attachment 1. 126-B-3 Staging Area Verification Sampling Results. 

.~ ~ 1 I3 u 13 13 1 u 13 13 ’ U 13 13 u 13 
.Armlor- I242 I 13 u 13 13 f LJ 13 13 ’ U 13 1 13 u 13 

Sroclor- I260 53 1 13 23 f I 13 1 13 u f 13 

13 U 13 
13 U f 13 

tAroc10r-1245 1 13 U 13 13 1 U 13 13 U 13 1 
Aroclor-I 254 13 I U 13 13 [ U t  13 I 

Pesticides 
‘Aldrin 1.7 [ U  1.7 1.7 U 1.7 5.4 [UP1 IJ..lT 1.7 YU 1.7 
Alpha-BHC 1.7 I U 1.7 1.7 U 1.7 8,4 f UD I 5.4 1.7 U 1.7 
Alpha-Chlordane 1.7 f U 1.7 1.7 U 1.7 8.4 1 UD 1 8.4 1.7 U 1.7 

1.7 U 1 1.7 
Del ta-B HC 1.7 tl 1.7 

3.4 ‘ tl 3.4 
3.4 u 3.4 
3.4 1 u 3,4 

e... . 

- 
I 

I 

Attachmnt 
Orie’ 0 in a 10 r 
Checked 
Calc, No. 

Remaining Sites Verijcation Package for the 126-B-3 Waste Site 

1 Sheet No. 
J. M. Camon Datc 
T. M. Btaklcy Datc 
01 clOB-CA-VO267 Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2005-028 

- 

3-Niiroaniline 840 U 840 I 840 1 U I 840 ,,,1700 UD I 1700 1 840 1 U 840 
4,6-Dinitro-2-mcthylphenol , , , , , 830 U 840 I $40 U I 840 1700 UDl 1'700 1 840 I U 840 
~ - ~ r ~ r n o p ~ ~ n y ~ - p ~ ~ n ~ ~ ~ ~ h ~ ~  330 U 1 340 I 670 WD I 670 f 340 ' li' 340 
4-Chloro-3-rnethylphenol 330 UJ 340 1 670 GDJ 670 340 UJ 340 
4-Chloroaniline 340 U 340 1 670 I UD 670 340 U 310 

830 lUJl 840 1700 IUD1 1700 1 840 UJ 840 
840 1 U 840 11700 I UD 1700 1 840 1 U 840 

340 .,U, f 340, [ 340 I U 340 670 I UD G70 f 340 U 310 

340 U 1 ,  ,,340 f 42 I J 340 670, 1 UD( 670 340 U 340 
120 1 J 340 57 4 DJ 1 670 t S  J 340 
91 I J 340 I 50 +DJ f 670 340 I U 340 
76 1 J 340 I 42 DJ 670 340 I U 340 

Renzo(k)fluoranthme 340 U 340 f 85 f J 340 53 DJ 670 340 U 340 
Bis(Z-chloro-I-rncthylethyI!cther . ,  ,340 U 340 f 340 1 W 340 670 UD 670 340 L,! I 340 
sis(Z-chIoroethoxy?metbane ..,,34Q W 340 1 330 f U k  340 670 UD 670 340 U 340 
Bis(Z-chloroethyt) ether 340 U 340 1 3.10 1 U 1 340 670, , ,  UD 673 340 U 340 

' ' 

660 , U ,  660 [ 660 f U 1 660 660 U 660 660 U 660 
340 U 340 1 340 ' U I 340 670 UD 670 340 U 340 

25 . J 1 340 670 ,UDJf 670 340 UJ : 340 
140 J 1 340 77 1 ,D3 f 670 24 J 340 

340 1.U. 340, I I ?  J 1 340 670 1 UDI 670 340 U I 340 
f 340 U 340 1 41 1 1 340 60 1 ,DJ f 670 27 J 340 
] 310 U 340 1 340 U I 340 670 1 UD I 670 1 340 U 340 

.Di-n-DutyIphthalate 25 I J 340 1 43 J I 340 670 IjD 670 21 I 340 
Di-n-octylphthaf ale 340 I IJ 340 1 , 340 U 1 340 670 , m, , ,  670 340 U 340 
Fluoranthcne 340 .U 340, f 110 DJ 670 40 J 340 
Fluorene 340 , ,U,, , 340 [ 21 . I f 340 670 UD I 670 340 U 340 
Hexacblorobenzene 3!0,,, U , 340 i 340 U f 340 I 670 , UDI 670 340 U 340 
Hexachlorobutadiene 3-10 U 340 3.1.0 U 1 340 670 UD 1 670 340 U 340 
Hexachloroc yclopent adiene 1 340 U 340 340 U 1 340 670 UD 670 340 U 340 
Hexachloroethane 340 U 1 340 330 U I 340 670 'CID 670 340 U 340 

Isophorvne I 3.10 UJ1 340 340 U J f  340 ,,,,670 UDJ 670 1 340 UJI 340 
Naphthalene , , 18 J f 340 45 1 1 340 140 Df 670 I 35 J 1 340 
Nikroknzene 340 lUJ1  330 330 UJI 340 , , ,  670 UDJ 670 I 340 UJ 340 

lN-Nitroso-di-n-diprop~lamin~ 340 I U 340 330 U I 340 , 670 UD 670 I 340 U 340 
N-Ni trosodiphcnylantitie 3-40 UJ 340 330 UJI 340 670 UDJ 670 340 UJ 340 
Peniachlc~ophcnof 840 U 840 840 f II 1 840 1700 UD 1700 1 840 U 840 
Phenanthrene 220 1 J 1 340 170 t)J 670 I 62 J 340 

f 340 1 U 1 340 670 IJD 670 340 , U 340 
340 U 340 f 290 f J I 340 LSO DJ 470 42 J 340 

- .  

4-Chlorop~~~yl-phcny!elher 344 1 u f 340 670 1 UD 670 340 u 340 

340 U I , 340 1 340 1 U 340 670 f UD 1 670 f 340 U 340 
' 

f. , .?m u 340 f 46 1 J 340 670 UD 6-70 340 I u 330 
__-_ - - ___ - - ___ 

I". 

' - 
I- . 

I 340 U 340 1, 340 U f 340 670 f U?I 670 f 340 ( U  340 

Inden@ I ,2,3-cd>pyrene I 340 I u j 340 42 J f 340 670 UD] 670 340 u 340 

Attachment I Sheet No. 6 of 8 
Originator J. M, Capron Date 12/06!05 

Cak. NO. 0100B-CA-VO267 Rev. Eo. 0 
Checked T. M. Blakley Date 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2005-028 Rev. 0 

CALCULATION C 

Project Title: 100-B/C Area Field Remediation Job No. 14655 

Discipline Environmental *Calc. No. 0100B-CA-V0279 
Subject 
Computer Program Excel Program No. Excel 2003 

Area lOO-B/C 

126-B-3 Staging Area (Phase II) Cleanup Verification 95% UCL Calculations 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations should be used I in coniunction with other relevant documents in the administrative record. 

Committed Calculation 

Originator 

0 

J. M. Capron 

Superseded Voided Preliminary 

Checker 

T. M. Blakley 

SUMMARY OF RE' 

Reviewer I Approval I Date 

L. M. Dittmer D. N. Strom 

SIONS 

WCH-DE-018 (4/14/06) * Obtain Calc No. from R&DC and Form from lntranet 

Remaining Sites Verijcation Package for the 126-B-3 Waste Site C-40 



Attachment to Waste Site Reclassification Form 2005-028 

Purpose: 
Zalculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for additional remediation a1 
:he eastern staging pile footprint and for initial hexavalent chromium results at the western staging pile footprint of the subject site. 
41~0, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) 3-part test for nonradionuclide analytes and 
:alculate the relative percent difference (RPD) for primary-duplicate sample pairs for each contaminant of concern (COC) and 
:ontaminant of potential concern (COPC), as necessary. 

CALCULATION SHEET 
Washinqton Closure Hanford 

Table of Contents: 
Sheets 1 to 3 - Calculation Sheet Summary 
Sheet 4 - Calculation Sheet 126-B-3 East Staging Pile Footprint Phase I1 Sample Data 
Sheet 5 - Calculation Sheet 126-B-3 West Staging Pile Footprint Phase I Sample Data 

Date 05/16/06 Originator J. M. Capron c 
Project lOO-B/C Area’Field Remediation 
Subject 126-B-3 Staging Area (Phase II) Cleanup Verification 95% UCL Calculations 

Job No. 14655 

GivedRef erences: 
1) Remedial action goals (RAGS) are taken from DOE-RL (2005b) and Ecology (2005). 
2) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOWRL-96-22, Rev. 4, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. 
3) DOE-RL, 2005b, Remedial Design ReporVRemedial Action Work Plan for the 700 Area (RDR/RAW P), DOEIRL-96-17, 

Rev. 5, US. Department of Energy, Richland Operations Office, Richland, Washington. 
4) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 

Olympia, Washington. 
5) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 

Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of 
Ecology, Olympia, Washington. 

6) Ecology, 2005, Cleanup Levels and Risk Calculations (CL4RC) Database, Washington State Department of Ecology, 
Olympia, Washington, chttps://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 

7) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for inorganic Data Review, 
EPA 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C. 

8) WAC 173-340, 1996, ”Model Toxic Control Act - Cleanup,” Washington Adminisfrative Code. 

Summary 

Solution: 
Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992,1993), below, and in the RDRlRAW P (DOE-RL 
2005b). Use data from attached worksheets to perform the 95% UCL calculation for hexavalent chromium, the 
WAC 173-340-740(7)(e) 3-part test, and the RPD calculations for each primary-duplicate sample pair, as required. The hazard 
quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites 
Verification Package (RSVP). 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

Calculation Description: 
The subject calculations were performed on data from soil verification samples from the subject waste site. Following elevated 
detections of hexavalent chromium at the eastem staging pile footprint during initial (Phase I) remediation verification sampling, 
additional excavation and sampling (Phase 11) was performed at this location. The Phase I verification hexavalent chromium resuli 
from the western staging pile footprint were used to evaluate that location separately from the eastern staging pile footprint with 
regards to hexavalent chromium. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using 
the built-in spreadsheet functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordancc  with the RDR/RAWP (DOE-RL 2005b) is documented by this calculation. Duplicate RPD results are used in evaluation of data 
,quality within the RSVP for this site. 

Calc. No. OIOOB- CA-V0279 Rev. No. 0 
Checked T. M. B Date 

Sheet No. 

Rev. 0 

Remaining Sites Verification Packnge for the 126-B-3 Waste Site C-4 1 
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CALCULATION SHEET 
Washinqton Closure ffanford 

Originator J. M. Capron Date 05/16/06 Calc. No. 0100B-CA-VQ279 Rev. No. 0 
Project lOO-B/C Area Field Remediation Job No. 14655 Checked T. M. Blakley .h@ Date 
Subject 126-8-3 Staging Area (Phase 11) Cleanup Verification 95% UCL Calculations Sheet No. 

Summary (continued) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

Vlethodology: 
'or nonradioactive analytes with 550% of the data below detection limits and ail radionuclide analytes, the statistical value 
:alculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below 
letection limits, the maximum detected value for the data set is used instead of the 95% UCL. 

411 nonradionuclide data reported as being undetected are set to Y2 the detection limit value for calculation of the statistics (Ecology 
1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not 
*eport a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation 
3f duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as 
lescribed above. 

=or nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
md the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n c 10) 
2nd all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are 
3erformed. For nonradionuclide data sets of ten or greater, distributional testing and calculation of the 95% UCL is done using 
Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the RDWRAWP (DOE-RL 
2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation 
imits within a data set), substitutions for censored data are performed before software input and the resulting data set treated as 
Jncensored. 

The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 

The WAC 173-340-740(7)(e) 3-part test is not performed for data sets where the statistical value defaults to the maximum value, a: 
direct comparison of the maximum value against site RAGS (within the RSVP) is performed. 

The RPD is calculated when both the primary value and the duplicate are above detection limits and are greater than 5 times the 
target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method, listed in Table 11-1 o 
the SAP (DOE-RL 2005a). The RPD calculations use the following formula: 

RPD =[ IM-SI/((M+S)/2)1*100 

where, M = main sample value S = split (or duplicate) sample value 

For quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data 
compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for 
regulatory split data), further investigation regarding the usability of the data is performed. No split samples were collected for 
cleanup verification of the subject site. Additional discussion is provided in the data quality assessment section of the applicable 
RSVP, as necessary. 

Rev. 0 
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Results: 
The results presented in the summary tables that follow are for use in risk analysis and the RSVP for this site. 

CALCULATtON SH€€T 
Washington Closure Hanford 

Originator Rev. No. 0 
Project Date F / g f o b  
Subject SheetNo. 3 u f 5  

5 
6 
7 
8 
9 

10 
11 

Results Summary - Eastern Staging Pile Footprint (Phase 11) 
Analyte I 95% UCL* Maximumb I Units 

Hexavalent Chromium , 0.49 mglkg 
WAC 173-34&740(7)(e) Evaluation 

Direct comparison of the maximum detected value against RAGS (within the RSVP) 
be used as the compliance basis. 

38 Relative Percent Difference Results 
39 Relative percent difference analysis 
40 
41 duplicate sample pairs. 

was not required for any primary- 

22 
23 
24 
25 
26 
27 
28 
29 
30 

Remaining Sites VeriJication Package for the 126-B-3 Waste Site 

Results Summary - Western Staging Pile Footprint (Phase I) 
Analyte 95% UCLa I Maximumb Units 

Hexavalent Chromium 0.32 1 mglkg 
WAC 173-340-740(7)(e) Evaluation 

WAC 173-340 3-Part Test for most strinqent RAG: 
95% UCL =- Cleanup Limit? 
=- 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

NO 
NO 
NO 

The data set meets the 3-part 
test criteria when compared to 

the most stringent cleanup limit 

c-43 
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. -  
Area Number Daie mg/kg 

5 ji :SF: 2/14/2006 0.26 I 1 

CALCULATION SHEET 

Washington Closure Hanford 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

16 Statistical Computation Input Data 
171 Sampling I HEIS I Sample IHexavalent Chromium I 

1 J117L1 2/14/2006 0.49 
2 J117L2 2/1 412006 0.1 1 
3 J117L3 2/14/2006 0.11 j 
4 J117L4 2/1 412006 0.11 j 
6 J117L6 2/14/2006 0.22 , 

7 J117L7 2/14/2006 0.32 
8 J117L8 2/14/2006 0.10 
9 J117L9 2/14/2006 0.10 

11 J117M1 211 4/2006 0.24 
---A?--- J117MO 2/14/2006 0.11 _- 

31 Hexavalent Chromium 

I Data set >50% censored. 95% 95% ucL based Onl UCL value not calculated. 

- _  

- 34 
35 
36 
37 
38 
39 

33 NI 11 I I  I I ai! 
. .  

YO c: Detection liz 55% 
Mean 0.20 

Standard deviation 0.13 
95% UCL on mean -- 

Maximum value 0.49 
Statistical value 0.49 

~ _ _ _ ~  

I 40 

41 

2 River Protection M o s t  Stringent Cleanup Limit for 
nonradionuclide and RAG type 

. -  
44 Area 
45 5 

46 J117L5 
Duplicate of 

Direct comparison of the 
maximum detected value 

against RAGS will be used as 
the compliance basis. 

WAC 173-340 3-PART Test 

J 

Number Date mg/kg Q PQL 
J117L5 2/14/2006 0.30 0.21 

2/14/2006 0.21 0.21 J117M2 

42 Split-Duplicate Analysis 
431 Sampling I HEIS I Sample I Hexavalent Chromium 1 

48 z: Both > PQUMDA? No-Stop (acceptable) 
Both > 5xTDL? 

RPD 

Duplicate 
Analysis 

Remaining Sites Verification Package for the I26-B-3 Waste Site c-44 
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23 

24 
25 
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Hexavalent Chromium 
Small data set. Use 

95% "CL value based on nonparametric z-stat. 
-_ 

N-7 I I  

CALCULATION SHEET 

33 
34 

Washington Closure Hanford 

2 River Protection Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 
WAC 173-340 3-PART TEST 

Originator J. M. Capron g*c Date 05/16/06 Calc. No. 0100B-CA-V0279 Rev. No. 0 
Project 100-B/C AreKField Remediation Job No. 14655 Checked Date ?/t@Q!! 
Subject 126-8-3 Staging Area (Phase II) Cleanup Verification 95% UCL Calculations Sheet No. 5 of 5 

35 
36 
37 

a 38 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

NO 
NO 
NO 

The data set meets the 3-part 
WAC 173-340 Compliance? YES test criteria when compared to 

the most stringent cleanup limit. 

12 Statistical Computation Input Data 
131 Sampling 1 HElS I Sample \Hexavalent Chromium I 

40 
41 
42 

43 
44 

14 

15 
16 
17 
18 
19 

Sampling HElS Sample Hexavalent Chromium 
Area Number Date mgfkg Q !  PQL 

0.20 u 0.20 

8/9/2005 0.29 0.20 

Both > PQUMDA? No-Stop (acceptable} 

1 J03WD8 8/9/2005 
Duplicate of 

JO3WD8 J03wD9 
TDL 0.5 

I 

20 6 1 JO3WF4 I 8/9/2005 0.22 I 
21 7 I JO3WF5 1 8/9/2005 0.43 1 

I 
48 HElS = Hanford Environmental Information System 
49 PQL = practical quantitation limit 
50 Q = qualifier 
5 1 RAG = remedial action goal 
52 RPD = relative percent difference 

TDL = target detection limit 
U = undetected 
UCL = upper confidence limit 
WAC = Washington Administratic re Code 

Remaining Sites Verification Package for the 126-B-3 Waste Site c-45 
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APPENDIX D 

SAMPLING RESULTS FOR THE EASTE STAGING PILE FO 

Remaining Sites Verificntion Package for the 126-B-3 Waste Site D-i 



tu 

k, 

Sample Location 

Drywell footprint 

Table D-1. 126-B-3 Suspect Drywell Footprint Biased Sample Results.* (3 Pages) 
HEIS Sample Americium-241 Cesium-137 Cobalt-60 Euro-~ium-l52 Euro-Jium-154 

Number Date 
511794 2/7/06 . 0.35 . U ,  0.35 . 0.049 . U -  0.049 . 0.048 . U 0.048 . 0.097 . U ,  0.097 . 0.16 . U .  0.16 

MDA MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q pCi/g Q MDA pCi/g Q 

Sample Location 

Drywell footprint 

HEIS Sample Euro-~ium-l55 Gross Alpha Gross Beta Potassium-40 Radium-226 
pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA Number Date 

. 511794 2/7/06 . 0.14 . U -  0.14 . 8.69 . 3.6 20.9 5.6 14.7 0.41 0.591 . . 0.078 

Sample Location 

Drvwell footprint 

HEIS Sample Radium-228 Silver-108m Thorium-228 Thorium-232 Uranium-235 
Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
511794 2/7/06 1.01 0.19 0.029 U 0.029 0.802 0.049 1.01 0.19 0.20 U 0.20 

IDrvwe11 footprint I 511794 I 2/7/06 I 5.1 I U l  5.1 I 

HEIS 
Number Sample Location 

*Statistical verification data and associated quality coiitrol data for the 126-B-3 waste site are provided in Appendix C. 
Note: Data qualified with B, C, D, and/or J are considered acceptable values. 
B = blank contamination (organic constituents) 
C = blank contamination (inorganic constituents) 
D = dilution 
HEIS = Haiiford Eiivironmental Information System 
J = estimated 
MDA = minimum detectable activity 
PQL = practical quantitation limit 
Q = qualifier 
U = undetected 

Sample Uranium-238 
MDA Date pci/g I Q I  

bJ 
0 
0 
v1 

I 

0 
N 
00 

0 



3 

g. a 

x 

r 
HEIS Sample Aluminum Antimony Arsenic Barium Beryllium 

PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/l<g Q PQL 
Sample Location Number Date mg/kg Q 

D r ywe 1 1 foot p r i nt 511794 2/7/06 10100 5.9 1.3 U 1.3 5.9 1.1 96.3 0.06 0.98 0.03 

3 
Y 

HEIS Sample Boron Cadmium Calcium Chromium 
PQL mg/kg Q PQL mglkg Q PQL mg/kg Q PQL 

Sample Location Number Date mg/l<g Q 
D r y w e 1 1 foot p r i nt 511794 2/7/06 3.3 0.87 0.36 0.23 9590 C 3.8 13.8 0.52 

Cobalt 

12.9 0.39 
mg/l<g Q PQL 

Iron 
1 1  Chromium 

PQL mg/kg Q PQL mg/kg Q PQL Date 

2/7/06 46.0 0.39 0.23 U 0.23 27500 10.4 
mgkg Q 

Comer Lead Magnesium 

mg/kg Q PQL mgkg Q PQL 
18.6 1.0 7230 4.4 

I Sample Location I Number I 

HEIS Sample Manganese Mercury Molybdenum Nickel 
PQL mg/kg Q PQL mgkg Q PQL 

Drywell footprint 511794 2/7/06 467 0.06 0.09 0.02 0.42 UC 0.42 19.3 0.42 
PQL mg/kg 9 Sample Location Number Date mg/kg Q --------------- 

I Drvwe 11 foot D r  i n t I 511794 I 

Potassium 
PQL 

1640 17.9 
mg/kg Q 

I I Hexavalent 

HEIS Sample Selenium Silicon Silver 
PQL mg/kg Q PQL mg/kg Q PQL 

Sample Location Number Date mg/kg Q 
Drywell footprint 511794 2/7/06 1.2 U 1.2 774 2.6 0.45 U 0.45 

Sodium Vanadium 

272 C 0.55 57.1 0.29 
mgkg Q PQL mg/kg Q PQL 

Sample Location 

Drywell footprint 

Total Petroleum 
Hydrocarbons 

PQL 
Number Date 

511794 2/7/06 220 0.16 150 U 150 

HEIS Sample Zinc 

mg/kg Q PQL mg/kg Q 

N 
0 
0 

0 
N 
00 

Y-l 

0 
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Table D-1. 126-B-3 Susaect Drvwell Footarint Biased SamDle Results. (3 Pages) 

Aroclor- 10 16 
Aroclor- 122 1 
Aroclor- 1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor- 1260 

L 0 ,  

I JS 1794 1 

15 U 15 
15 U 15 
15 U 15 
15 U 15 
15 U 15 
15 U 15 
15 U 15 

JS 1794 1 

3,3'-Dichlorobenzidine 
3-Nitroaniline 

Constituent 

380 U 380 
940 U 940 

~ 4-Chlorophenylphenyl ether 380 U 380 
14-Methylphenol (cresol, p-) 380 U 380 
'4-Nitroaniline 940 U 940 

4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 

380 U 380 
380 U 380 
380 U 380 

4-Nitrophenol 
AcenaDhthene 

940 U 940 
380 U 380 

Dichlorodiphenyldichloroethylene 
DichlorodiDhenvltrichloroethane 

1.5 UD 1.5 
1.6 D 1.5 

Dieldrin 
Endosulfan I 
Endosulfan I1 

1.5 UD 1.5 
1.5 UD 1.5 
1.5 UD 1.5 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 

380 U 380 
380 U 380 

Endosulfan sulfate 
Endrin 

1.5 IUD 1.5 
1.5 IUD 1.5 

Bis(2-Ch1oroethoxy)methane 
Bis(2-chloroethvl) ether 

380 U 380 
380 U 380 

Endrin aldehyde 
Endrin ketone 

1.5 UD 1.5 
1.5 UD 1.5 Butylbenzylphthalate 

Carbazole 
380 U 380 
380 U 380 

gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 

1.5 UD 1.5 
1.5 UD 1.5 
1.5 UD 1.5 

Chrysene 
Di-n-butvbhthalate 

380 U 380 
25 J 380 

Methoxychlor 
ToxaDhene 

1.5 UD 1.5 
15 UD 15 

Fluorene 
Hexachlorobenzene 

380 U 380 
380 U 380 

2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

940 U 940 
380 U 380 
380 U 380 

Hexachlorocyclopentadiene 
Hexachloroethane 

380 U 380 
380 U 380 

2,4-Dimethylphenol 
2.4-Dinitro~henol 

380 U 380 
940 U 940 

Indeno( 1,2,3-~d)pyrene 
I s o ~  horone 

380 U 380 
380 U 380 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 

380 U 380 
380 U 380 
380 U 380 

N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylamine 
Naphthalene 

~ 

380 U 380 
380 U 380 
44 J 380 

2-Chlorophenol 
2-Methvlna~hthalene 

380 U 380 
76 J 380 

Nitrobenzene 
PentachloroDhenol 

380 U 380 
940 U 940 

2-Methylphenol (cresol, 0-) 

2-Ni troaniline 
2-Nitroohenol 

380 U 380 
940 U 940 
380 U 380 

Phenol 
Pvrene 

380 U 380 
22 J 380 

Drywell footprint 
Sample Date 2/7/06 
pglkg I Q I PQL 

Constituent French drain footprin 

I pg/kg I Q I PQL 
Semivolatile Organic ComDounds (continued) 

I I 1  

I4,6-Dini tro-2 -methvlx, hen01 I 940 1 U I 940 1 

UD 
beta-BHC 2.4 1.5 
delta-BHC Anthracene 

380 380 
B enzo (b) fluoranthene 

I Dichlorodiphenyldichloroethane I 1.5 I U D ]  1.5 I 

\ I  I I 1  

IBis(2-chloro-1-methylethv1)ether I 380 I U I 380 1 

IBis(2-ethylhexyl) phthalate 1 92 I JB I 3 8 0 1  
I . I  I gamma-BHC (Lindane) I 1.5 IUD1 1.5 I 

I , I  ~ _ .  .'I I Di-n-octylphthalate I 380 I U I 380 I 

Diethylphthalate 

Fluoranthene 380 380 
380 1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 
1.4-Dichlorobenzene 380 

S I -  

Hexachlorobutadiene I 380 I U I 380 

I 

Phenanthrene I 34 I J I 380 

Remaining Sites Verification Package for  the 126-B-3 Waste Site D-3 
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CALCULATION C 

0 

Project Title 100-B/C Area Field Remediation Project JobNo, 14655 
Area 100-B/C 
Discipline Environmental *Calc. No. 0100B-CA-V0261 
Sub j ec t 126-B-3 (Excavated Area) Hazard Quotient and Carcinogenic Risk Calculations 
Computer Program Excel Program No, Excel 2003 

Cover = 1 
S m m a r y =  3 

Total = 4 

The attached calculations have been generated to document compliance with established cleanup levels. These 
calculations should be used in coniunction with other relevant documents in the administrative record. 

Committed Calculation IXI Preliminary Superseded Voided 

1 Cover = 1 
Summary= 3 

Total = 4 

Originator 

J. M. Capron 

Approved 
8/23/05 

J. M. Capron 

Checker 

T. M. Blakley 

Approved 8/23/05 

T. M. Blakley 

Reviewer 

T. M. Blakley for 
L. M. Dittmer 

Approved 8/23/05 

Approval 

D. N. Strom 

Approved 8/25/05 

D. N. Strom 

Date 

8/25/05 

SUiMMARY OF REVISION 

Calculation revised to correct value for benzo(a)pyrene and to remove erroneous diethylphthalate value. Calculation text was updated incidentally 
to rcflcct updated calculation description and rcfcrcnccs. Entire calculation was replaccd due to changed 'header; therefore, no revision bars are 
included. 

I I 

WCH-DE-0 18 (4/14/06) * Obtain Calc No. from R&DC and Form from Intranet 

Remaining Sites Verification Package for the 126-B-3 Taste Site E- I 
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Originator: J. hl. Capron - c I Date: 06/2 1/06 Calc. No.: I 0 100B-Ch-VO26 1 Rev.: 1 1 
Project: lOO-D/DR Area Remaining Sites I Job No: 14655 Checked: I T. M. Blakley- Date: I q S / g l .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

PURPOSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic 
risk values for the 126-B-3 excavated area remedial action completion verification sampling results. In 
accordance with the remedial action goals (RAGS) in the remedial design reporthemedial action work 
plan (RDWRAWP) (DOE-RL 2005), the following critei-ia must be met: 

1) An HQ of -4 .O for all individual noncarcinogens 
2) A cumulative HQ of 4 .O for noncarcinogens 
3) An excess cancer risk of 4 x for individual carcinogens 
4) A cumulative excess cancer risk of -4 x lo-’ for carcinogens. 

GIVEN/REFERENCES: 

1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
DOEEL-96-1 7, Rev. 5 ,  U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

2) WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, 1996. 

3) WCH, 2006, Waste Site Reclassification Form 2005-028, and Attachment Remaining Sites 
VeriJication Package for the 126-B-3 Waste Site, 184-B Coal Pit Dumping Area, Washington 
Closure Hanford, Richland, Washington. 

SOLUTION : 

Calculate an HQ for each noncarcinogenic constituent detected above background and compare to 
the individual HQ of 4 .O (DOE-RL 2005). 

Sum the HQs and compare to the cumulative I-IQ criterion of 4 .O. 

Calculate an excess cancer risk value for each carcinogenic constituent detected above background 
and compare to the individual excess cancer risk criterion of <I x 

Sum the excess cancer risk values and compare to the cumulative cancer risk criterion of <1 x lo-’ 

(DOE-RL 2005). 

METHODOLOGY: 

Hazard quotient and carcinogenic risk calculations were computed for the 12643-3 excavated area using 
the statistical data or maximum values, as appropriate, from WCH (2006). Of the contaminants of 
potential concern (COPCs) for the site, boron and molybdenum require the HQ and risk calculations 
because these analytes were detected and Washington State or Hanford Site background values are not 
available. Copper is included because it was quantified at a concentration above its Hanford Site 
background value. Aroclor-1260 and multiple semivolatile organic compounds (as listed in Table 1) are 
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included because they were detected by laboratory analysis and cannot be attributed to natural 
occurrence. All other site nonradionuclide COPCs were detected below background levels. An example 
of the HQ and risk calculations is presented below: 

For example, the statistical value for boron is 4.9 mgikg, divided by the noncarcinogenic RAG value 
of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 3.1 x 10"'. 
Comparing this value, and all other individual values, to the requirement of 4 .O, this criterion is 
met. 

After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained 
by summing the individual values. (To avoid errors due to intermediate rounding, the individual HQ 
values prior to rounding are used for this calculation.) The sum of the HQ values is 1.4 x 1 O-2. 
Cornparing this value to the requirement of 4 .O, this critegon is met. 

To calculate the excess carcinogenic risk, the maximurn or statistical value is divided by the 
carcinogenic RAG value, then multiplied by 1 x For example, the maximum value for 
aroclor-1260 is 0.017 m a g ;  divided by 0.5 m a g  and multiplied as indicated is 3.4 x 
Comparing this value, and all other individual values, to the requirement of <1 x 
met. 

this criterion is 

After these calculations are completed for the carcinogenic analytes, the cumulative excess 
carcinogenic risk is obtained by summing the individual values. (To avoid errors due to interrnediate 
rounding, the individual values prior to rounding are used for this calculation.) The sum o f  the 
excess carcinogenic risk values is 3.2 x 
this criterion is met. 

Comparing this value to the requirement of <1 x 

RESULTS: 

1) List individual noncacinogens and corresponding HQs >1 .O: None 
2) List the cumulative noncarcinogenic HQ >1 .O: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x 1 0-6: None 
4) List the cumulative excess cancer risk for carcinogens > l  x lo-': None. 

Table 1 shows the results of the calculations for the 126-B-3 excavated area. 
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Anthracene 
Benzo(a)anthracenc 
Benzo( a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Renzo(g,h,i)perylened 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthenc 
Fluorene 

Washington Closure Hanford CALCULATION SHEET 

0.15 24,000 6.3E-06 -- -- 
0.35 -- -- 1.37 2.68-07 
0.27 -- -- 0.33' 8.2E-07 
0.19 -- -- 1.37 1.4E-07 
0.24 -- -- 13.7 1.8E-08 
0.17 2,400 7.1 E-05 -- -- 
0.075 _- -- 50 1 SE-09 
0.37 -- -- 137 2.7E-09 

0.088 -- -- 0.33' 2.7E-07 
0.099 160 6.2E-04 

0.07 1 3.200 2.2E-05 1 _ _  

-- -- 
0.73 3,200 2.3E-04 I _- -- -- 

-- 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for 
the 126-B-3 Waste Site (Excavated Area). 

Statisticaf or 
Noncarcinogen 1 M G b  ' Contaminants of Concern/ Maximum 

- -  - 1 Contaminants of Potential Concerna 

I I 

Carcinogen 
Carcinogen 

Risk i 
 RAG^ 

(n%W 

Hazard 
Value" Quotient 

Notes: 
RAG = remedial action goal 
-- = not applicable 
a = From BHI (2005). 
= Value obtained from Washinglorz Adrninistrafive Code (WAC) 173-340-740(3), Method €3, 1996, unless otherwise noted. 
= Total carcinogenic risk calculated using the cleanup level (0.137 m a g )  instead of the required detection liiilit (0.33 nig/kg), per 

WAC 173-340-740(3), Method B, 1996. Individual carcinogenic risk calculated using the required detection limit (0.33 inglkg). 
= Toxicity data for this chemical are not available. RAGS for benzo(g,h,i)perylene and phenanthrene are based on the surrogate 

chemicals pyrene and anthracene, rcspcctively. 

CONCLUSION: 

This calculation demonstrates that the excavated area of the 126-B-3 waste site meets the requirements 
for the hazard quotient and excess carcinogenic risk as identified in the RDFURAWP (DOE-RL 2005). 
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Sheet No. 1 o f4  I 

PURPOSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
cancer) risk values for the 126-B-3 staging area remedial action completion verification sampling 
results. In accordance with the remedial action goals (RAGS) in the remedial design report/remedial 
action work plan (RDWRAWP) (DOE-RL 2005), the following criteria must be met: 

1) An HQ of <1 .O for all individual noncarcinogens 
2) A cumulative HQ of <1 .O for noncarcinogens 
3) An excess cancer risk of 4 x for individual carcinogens 
4) A cumulative excess cancer risk of <1 x loe5 for carcinogens. 

GIVENIISEPERENCES: 

DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the I00 Areas, 
DOE/RL-96- 17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biolcinetic Model for- Lead in 
Children, EPA/540/R-93/08 1, Publication No. 9285.7-1 5-1, US.  Environmental Protection Agency, 
Washington, D.C. 

WAC 173-340, “Model Toxics Control Act - Cleanup,” Kashington Administrative Code, 1996. 

WCH, 2006, Waste Site Reclassification Form 2005-028, and Attachment Remaining Sites 
Verification Package for the 126-R-3 Waste Site, 184-B Coal Pit Dumping Area, Washington 
Closure Hanford, Richland, Washington. 

SOLUTION: 

Calculate an HQ for each noncarcinogenic constituent detected above background and compare to 
the individual HQ of <1 .O (DOE-RL 2005). 

Sum the HQs and compare to the cumulative HQ criterion of <I .O. 

Calculate an excess cancer risk value for each carcinogenic constituent detected above background 
and compare to the individual excess cancer risk criterion of 4 x (DOE-RL 2005). 

Sum the excess cancer risk values and compare to the cumulative cancer risk criterion of <I x lo-’. 

METHODOLOGY: 

Hazard quotient and carcinogenic risk calculations were computed for the 126-B-3 staging pile footprint 
using the statistical and biased verification data from WCH (2006). Following site remediation and 
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removal of staged waste, chromium-contaminated soil was identified in the northern portion of the 
western staging area. This contamination is unrelated to waste staging or historic disposal activities at 
the 126-B-3 waste site; the area has been removed from consideration within 126-€3-3 verification 
sampling and designated as the 100-B-27 waste site. Initial verification sampling of the 126-B-3 staging 
area indicated hexavalent chromium concentrations exceeding remedial action goals in the eastern 
staging pile footprint. Additional remediation was performed in the area and a new cleanup verification 
data set collected for hexavalent chromium only, following the assumption that residual concentrations 
of other contaminants of potential concern were less than or equivalent to those detected during the first 
verification sampling event. During additional material removal, a suspect drywell was also discovered 
in the eastern staging pile footprint and removed. A biased sample was collected in the drywell 
footprint. Risk values for the entire staging pile footprint were conservatively calculated using the 
higher of the staging pile footprint statistical value and the suspect drywell footprint biased sample result 
for each constituent. 

Of the contaminants of potential concern (COPCs) for the site, boron requires the HQ and risk 
calculations because this analyte was detected and a Washington State or Hanford Site background value 
is not available. Copper, lead, nickel, and zinc are included because they were quantified at a 
concentration above their respective Washington State or Hanford Site background values. Hexavalent 
chromium, aroclor- 1260, and multiple sernivolatile organic compounds and pesticides (as listed in 
Table 1) are included because they were detected by laboratory analysis and cannot be attributed to 
natural occurrence. All other site nonradionuclide COPCs were detected below background levels. An 
example of the HQ and risk calculations is presented below: 

For example, the statistical value for boron is 3.4 mg/kg, divided by the noncarcinogenic RAG value 
of 16,000 mglkg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 2.1 x io4. 
Comparing this value, and all other individual values, to the requirement of <1 .O, this criterion is 
met. 

After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained 
by summing the individual values. (To avoid errors due to intermediate rounding, the individual HQ 
values prior to rounding are used for this calculation.) The sum o f  the HQ values is 9.3 x 1W2. 
Comparing this value to the requirement of 4 .O, this criterion is met. 

To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
RAG value, then multiplied by 1 x For example, the statistical value for aroclor-1260 is 0.053 
mg/kg; divided by 0.5 rng/kg and multiplied as indicated is 1.1 x 
other individual values, to the requirement of 4 x loe6, this criterion is met. 

Comparing this value, and all 

After these calculations are completed for the carcinogenic analytes, the cumulative excess 
carcinogenic risk is obtained by summing the individual values. (To avoid errors due to intermediate 
rounding, the individual values prior to rounding are used for this calculation.) The sum of the 
excess carcinogenic risk values is 1.3 x 
this criterion is met. 

Comparing this value to the requirement of <1 x lo-', 
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RESULTS: 

1) List individual noncarcinogens and corresponding HQs >1 .O: None 
2) List the cumulative noncarcinogenic HQ >1 .O: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x 1 O-! None 
4) List the cumulative excess cancer risk for carcinogens >1 x lo”: None. 

Table 1 shows the results of the calculations for the 126-B-3 staging pile footprint. 

CONCLUSION: 

This calculation demonstrates that the 12643-3 staging pile footprint meets the requirements for the 
hazard quotient and excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL, 2005). 

v. 0 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for 
the 126-B-3 Staging Pile Footprint. 

Contaminants of Potential Concern 

Boron 3.4 16,000 2.1E-04 -- -- 
Chromium. hexavalent' 0.49 240 2.0E-03 2.1 2.3E-07 

* I  

Polychlorinated Uiplr eriyls 

Notes: 
RAG = remedial action goal 
-- = not applicable 
a = From WCH 2006. 
= Value obtained from Wnshington Administrative Code (WAC) 173-340-740(3), Method B, 1996, unless otherwise noted. 
= Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 
= Value for thc noncarcinogen RAG obtained from EPA (1994). 
= Toxicity data for this chemical are not available. RAGS for benzo(g,h,i)perylene and phenanthrene are based on the surrogate chemicals 

pyreiie aiid atithracene, respectively. 
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