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Date Submitted: 4/07/2010 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): 100-DR-l 

Waste Site Code: 116-D-5 

Type of Reclassification Action: 

Closed Out D Interim Closed Out 181 No Action D 
RCRA Postclosure D Rejected D Consolidated D 

Control Number: 2010-012 

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed 
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes backfill of the waste management unit: 
if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste 
management units will occur at a future date. 

Description of current waste site condition: 
The 116-D-5, 1904-D Outfall Structure was a liquid waste site that operated from 1944 to 1967, for the disposal ofreactor 
cooling water and continued to operate until 1975, for the disposal of 100-D Area process sewer effluents. Reactor cooling water 
collected and was temporarily stored in the 116-D-7, 107-D Retention Basin and 116-DR-9, 107-DR Retention Basin before 
being discharged to the Columbia River via the outfall structure and associated 100-D-60 river effluent pipelines. Process sewer 
wastes were discharged directly to the 116-D-5 outfall structure via the 100-D-31 :7 process sewer main line. The outfall 
structure was demolished and caved into itself and backfilled with soil in 1998. 

Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup levels have been 
performed in accordance with remedial action objectives (RAOs) and remedial action goals (RAGs) established by the Remedial 
Design Report/Remedial Action Work Plan for the I 00 Area, DOFJRL-96-17, Rev. 6, U.S. Department of Energy, Richland, 
Washington and the Interim Action Record of Decision for the 100-BC-l, 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-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected 
remedy involved (l) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated 
excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the Hanford Site, (3) demonstrating 
through verification sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification as Interim 
Closed Out. 

Basis for reclassification: 
In accordance with this evaluation, the verification sampling results support a reclassification of the 116-D-5 site to Interim 
Closed Out. The current site conditions achieve the RAOs and the corresponding RAGs established in the Remaining Sites 
ROD. 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 analytical results also demonstrate that residual contaminant concentrations at the site are protective of groundwater and the 
Columbia River. The 116-D-5 site was originally excavated to a depth of 5 m (16 ft) on the northwestern side of the excavation 
and 10 m (33 ft) on the southeastern side of the excavation. Additional remediation was conducted in the deep zone of the site 
resulting in the maximum depth of approximately 6 m (20 ft) on the northwestern side of the excavation and 11 m (36 ft) on the 
southeastern side of the excavation. Institutional controls to prevent uncontrolled drilling or excavation into the deep zone soil 
are not required. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the 116-D-
5, 1904-D Outfall Structure (attached). 

Regulator Comments: 
Approval of this WSRF documents regulator agreement that the 116-D-5 waste site qualifies for "Interim Closed Out" under this 
Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007) clean-up levels for 
direct contact, groundwater protection, and river protection. This evaluation is documented in the letter transmitting Ecology's 
approval of the site's interim reclassification to "Interim Closed Out." 

Waste Site Controls: 
Engineered Controls: Yes O No ~ Institutional Controls: Yes O No ~ O&M requirements: Yes O No ~ 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 
TSO Closure Letter, or other relevant documents. 

M. S. French 
DOE Federal Project Director (printed) 

N. Menard 
Ecology Project Manager (printed) 

NIA 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
116-D-S, 1904-D OUTFALL STRUCTURE 

EXECUTIVE SUMMARY 

Rev. 0 

The 116-D-5, 1904-D Outfall Structure waste site, part of the 100-DR-1 Operable Unit, was a 
liquid waste site on the bank of the Columbia River that operated from 1944 to 1967, for the 
disposal of reactor cooling water and continued to operate until 1975, for the disposal of 100-D 
Area process sewer effluents (WHC 1993). Reactor cooling water collected and was temporarily 
stored in the 116-D-7, 107-D Retention Basin and 116-DR-9, 107-DR Retention Basin before 
being discharged to the Columbia River via the outfall structure and associated 100-D-60 river 
effluent pipelines. Process sewer wastes were discharged directly to the 116-D-5 outfall 
structure via the 100-D-31:7 process sewer main line. Influents to the outfall structure 
discharged into the upper chamber of the concrete outfall structure, flowed through a bar 
grillwork, and fell about 6 m (20 ft) to the lower chamber of the outfall structure. It then 
overflowed from the lower chamber into the outfall pipe (100-D-60) to the river. In the event 
that the outfall pipeline could not accommodate the full discharge capacity, the outfall structure 
was designed so that effluent would overflow into an emergency spillway (100-D-65) that 
discharged to the river. The outfall structure was demolished and caved into itself and backfilled 
with soil in 1998. 

Remedial action at the 116-D-5 waste site was performed between February 6 and April 1, 2009. 
Additional remediation was conducted on March· 15, 2011 to remove residual contamination 
identified after the initial round of verification sampling. The site was originally excavated to a 
depth of approximately 5 m (16 ft) on the northwestern side of the excavation and 10 m (33 ft) 
on the southeastern side of the excavation. The depth of the excavation following additional 
remediation is approximately 6 m (20 ft) on the northwestern side and 11 m (36 ft) on the 
southeastern side of the excavation. The engineered structure was completely removed. The 
entire excavation resulted in approximately 2,275 bank cubic meters (2,976 bank cubic yards) of 
contaminated soil and debris being removed for disposal to the Environmental Restoration 
Disposal Facility (ERDF). Some of the material removed from the excavation was placed in a 
staging pile area prior to being loaded out for disposal at ERDF. 

Following site remediation, verification sampling was conducted in November 2009. 
Replacement samples were collected on March 16, 2011, for those locations that required 
additional remediation after the first round of verification samples indicated residual 
contamination present in the deep zone of the site. The results of the verification sampling 
indicate that remedial action objectives (RAOs) and remedial action goals (RAGs) for direct 
exposure, protection of groundwater, and protection of the Columbia River have been met. 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 a reclassification 
decision for the 116-D-5 site in accordance with the TPA-MP-14 procedure in the Tri-Party 
Agreement Handbook Management Procedures (DOE-RL 2007). 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure ES-1 
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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 RAOs and the 
corresponding RAGs established in the Remedial Design Report/Remedial Action Work Plan for 
the 100 Area (RDRIRA WP) (DOE-RL 2009b) and the Interim Action Record of Decision for the 
100-BC-l, 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-CW-3 Operable Units, Hanford Site, 
Benton County, Washington (Remaining Sites ROD) (EPA 1999). 

Table ES-1. Summary of Remedial Action Goals for the 116-D-5 Waste Site. 

Remedial 
Regulatory 

Remedial Action Goals Results Action 
Requirement Objectives 

Attained? 
Direct Exposure - Attain dose rate of less than 15- Activities of radionuclide contaminants were less Yes 
Radionuclides mrem/yr above background over than I/10th of the shallow zone lookup values 

1,000 years. equivalent to a 15 mrem/yr dose rate. Therefore, 
cumulative radionuclide activities are below the 
15 mrem/yr dose rate. 

Direct Exposure - Attain individual COPC RAGs. All individual COC/COPC concentrations are Yes 
Nonradionuclides below the direct exposure RAGs. 

Risk Requirements - Attain a hazard quotient of <l for all The hazard quotients for individual Yes 
Nonradionuclides individual noncarcinogens. nonradionuclide COCs/COPCs are <l. 

Attain a cumulative hazard quotient The cumulative hazard quotient for the 116-D-5 
of <l for noncarcinogens. waste site (7.9 x 10·3) is <l. 

Attain excess cancer risk of Excess cancer risk values for individual 
<l x 10·6 for individual carcinogens. nonradionuclide COCs/COPCs is <l x 10·6. 

Attain a total excess cancer risk of The total excess carcinogenic risk for the 
<1 x 10-5 for carcinogens. 116-D-5 waste site (9.0 x 10·1) is <1 x 10·5_ 

Groundwater/River Attain single COPC groundwater Radionuclides were not quantified above Yes 
Protection - and river protection RAGs. groundwater/river protection soil lookup values. 
Radionuclides Attain national primary drinking Radionuclides were not quantified above 

water regulations:• 4 mrem/yr groundwater/river protection soil lookup values. 
(beta/gamma) dose rate to target 
receptor/organs. 

Meet drinking water standards for Activity of the only alpha-emitting radionuclide 
alpha emitters: the more stringent of COPC detected, plutonium 239/240, is less than 
15 pCi/L MCL or I/25th of the lookup values. 
derived concentration guide from 
DOE Order 5400.5.b 

Meet total uranium standard of The uranium results were less than background; 
21.2 pCi/L.c therefore, the uranium standard of21.2 pCi/L has 

been met. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure ES-2 
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Table ES-1. Summary of Remedial Action Goals for the 116-D-5 Waste Site. 

Remedial 
Regulatory Remedial Action Goals Results 

Action 
Requirement Objectives 

Attained? 

Groundwater/River Attain individual nonradionuclide Residual concentrations of chromium, silver, Yes 
Protection - groundwater and river cleanup benzo(a)anthracene, benzo(a)pyrene, 
Nonradionucl ides requirements. benzo(b )fluoranthene, benzo(k)fluoranthene, 

bis(2-ethylhexyl)phthalate, 
dibenz(a,h)anthracene, and 4,4 ' -DDE exceed soil 
RAGs for groundwater and/or river protection. 
However, based on RESRAD modeling 
discussed in Appendix C of the RDR/RA WP 
(DOE-RL 2009b), it is predicted that these 
constituents will not reach groundwater (and thus 
the Columbia River) within 1,000 years. 

' "National Primary Drinking Water Regulations" (40 CFR 14 1). 
b Radiation Protection of the Public and the .Environment (DOE Order 5400.5). 
c Based on the isotopic distribution of uranium in the Hanford Site background, the 30 µg/L uranium MCL ( 40 CFR 141.66) corresponds to 

21.2 pCi/L. Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum 
Contaminant Leve/for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001 ). 

CFR = Code of Federal Regulations 
COC = contaminant of concern 
COPC = contaminant of potential concern 
MCL = maximum contaminant level 
RAG = remedial action goal 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan 
RESRAD = RESidual RADioactivity (dose model) 

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 analytical results also 
demonstrate that residual contaminant concentrations at the site are protective of groundwater 
and the Columbia River. The 116-D-5 site was excavated to a maximum depth of 6 m (20 ft) on 
the northwestern side of the excavation and 11 m (36 ft) on the southeastern side of the 
excavation. Institutional controls to prevent uncontrolled drilling or excavation into the deep 
zone soil are not 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 116-D-5 waste site contaminants 
of concern/contaminants of potential concern and other constituents (Appendix A). The 
U.S. Environmental Protection Agency ecological soil screening levels were exceeded for 
manganese, vanadium, and zinc. Ecological screening levels from Washington Administrative 
Code 173-340 were exceeded for boron and vanadium. Exceeding screening values is intended 
to trigger additional evaluation and does not necessarily indicate the existence of risk to 
ecological receptors. Because concentrations of manganese, vanadium, and zinc are below site 
background levels per the RDR/RA WP (DOE-RL 2009b), it is believed that the presence of 
these constituents does not pose a risk to ecological receptors. No established background value 
is available for boron; a final cleanup level for boron, including consideration of background, 
will be establish~d through the remedial investigation/feasibility study process. Exceedences for 
boron will be evaluated in the context of additional lines of evidence for risk to ecological 
receptors as part of the final closeout decision for this site. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 
116-D-5, 1904-D OUTFALL STRUCTURE 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 116-D-5, 1904-D Outfall Structure waste site meets the 
objectives for Interim Closed Out as established in the Remedial Design Report/Remedial Action 
Work Plan for the 100 Area (RDR/RA WP) (DOE-RL 2009b) and the Interim Action Record of 
Decision for the 100-BC-l, 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-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 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 analytical results also demonstrate that residual 
contaminant concentrations at the site are protective of groundwater and the Columbia River. 
The 116-D-5 site was excavated to a maximum depth of 6 m (20 ft) on the northwestern side of 
the excavation and 11 m (36 ft) on the southeastern side of the excavation. Institutional controls 
to prevent uncontrolled drilling or excavation into the deep zone soil are not 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 116-D-5 waste site contaminants 
of concern/contaminants of potential concern (COCs/COPCs), and other constituents 
(Appendix A). The U.S. Environmental Protection Agency ecological soil screening levels were 
exceeded for manganese, vanadium, and zinc. Ecological screening levels from Washington 
Administrative Code (WAC) 173-340 were exceeded for boron and vanadium. Exceeding 
screening values is intended to trigger additional evaluation and does not necessarily indicate the 
existence of risk to ecological receptors. Because concentrations of manganese, vanadium, and 
zinc are below site background levels per the RDR/RA WP (DOE-RL 2009b), it is believed that 
the presence of these constituents does not pose a risk to ecological receptors. No established 
background value is available for boron; a final cleanup level for boron, including consideration 
of background, will be established through the remedial investigation/feasibility study (RI/FS) 
process. Exceedences for boron will be evaluated in the context of additional lines of evidence 
for risk to ecological receptors as part of the final closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 116-D-5, 1904-D Outfall Structure was located on the bank of the Columbia River 
approximately 122 m (400 ft) west of the former location of the 116-D-7, 107-D Retention Basin 
(removed and disposed from 1997 to 1998) (Figure 1 ). 

The 116-D-5 waste site, part of the 100-DR-1 Operable Unit, was a liquid waste site that 
operated from 1944 to 1967, for the disposal of reactor cooling water and continued to operate 
until 1975, for the disposal of 100-D Area process sewer effluents (WHC 1993). Reactor 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 1 



Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

cooling water collected and was temporarily stored in the 116-D-7, 107-D Retention Basin and 
116-DR-9, 107-DR Retention Basin before being discharged to the Columbia River via the 
outfall structure and associated 100-D-60 river effluent pipelines. Process sewer wastes were 
discharged direct! y to the 116-D-5 outfall structure via the 1 00-D-31: 7 process sewer main line. 
Influents to the outfall structure discharged into the upper chamber of the concrete outfall 
structure, flowed through a bar grillwork, and fell about 6 m (20 ft) to the lower chamber of the 
outfall structure. It then overflowed from the lower chamber into the discharge pipe (100-D-60) 
to the river. In the event that the outfall pipeline could not accommodate the full discharge 
capacity, effluent would overflow to the river via an emergency overflow spillway (100-D-65). 
The outfall structure was demolished and caved into itself and backfilled with soil in 1998. 

REMEDIAL ACTION SUMMARY 

Remedial action at the 116-D-5 waste site was performed between February 6 and April 1, 2009. 
Additional remediation was conducted on March 15, 2011 to remove residual contamination 
identified after the initial round of verification sampling. The site was originally excavated to a 
depth of approximately 5 m (16 ft) on the northwestern side of the excavation and 10 m (33 ft) 
on the southeastern side of the excavation. The depth of the excavation following additional 
remediation is approximately 6 m (20 ft) on the northwestern side and 11 m (36 ft) on the 
southeastern side of the excavation. The engineered structure was completely removed. The 
entire excavation resulted in approximately 2,275 bank cubic meters (2,976 bank cubic yards) of 
contaminated soil and debris removed for disposal to the Environmental Restoration Disposal 
Facility (ERDF). The engineered structure was completely removed. A post-excavation 
topographic survey is shown in Figure 2. Some of the material removed from the excavation 
was placed in a staging pile area prior to being loaded out for disposal to ERDF. 

The southern edge of the 116-D-5 footprint is collocated with a section of concrete pipeline 
associated with the 100-D-31:7 waste site. Overburden material has been removed from over the 
top of the northernmost end of the pipeline where it enters the 116~D-5 outfall. The area 
associated with the 1 00-D-31 :7 remediation is shown in Figure 3. A photograph of the southern 
edge of the 116-D-5 waste site where the 100-D~31:7 pipeline enters the 116-D-5 outfall is 
shown in Figure 4. 

A photograph of the 116-D-5 waste site following remediation is shown in Figure 5. The 
photograph is taken from the eastern side of the excavation looking towards the west. The 
100-D-31:7 pipeline is visible on the southern side of the excavation. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 2 
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Figure 1. 116-D-5 Waste Site Location Map. 
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Figure 2. 116-D-S Post-Excavation Topographic Survey. 

Note: 1. Vertical Dab.an: North America Vertical Datum (NAV088) 
2. Elevatlon Contoura In 0.5 Meter lntervalll. 
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Figure 3. 116-D-5 Excavation Boundary. 
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Figure 4. 116-D-5 Excavation South Looking Towards 100-D-31:7 Pipeline. 

Figure 5. 116-D-5 Waste Site Post-Remediation Photograph (Looking West). 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 6 
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Global Positioning Environmental Radiological Surveyor (GPERS) surveys capable of detecting 
gamma radiation were conducted at the 116-D-5 waste site upon completion of remedial action 
activities (Appendix B). Areas exhibiting elevated radiological activity were identified near the 
base of the excavation as indicated on the GPERS radiological survey gamma track map 
(Figure B-1). The highest activity reported is 3,893 gross counts per minute. The radiological 
activity is present at a depth of greater than 4.6 m (15 ft) below ground surface, taking into 
account the slope of the surface at the site. Therefore, the site was stratified into a deep zone 
decision .unit and a shallow zone decision unit as provided for in the RDR/RA WP 
(DOE-RL 2009b). 

No additional material was removed, and no further radiological surveys were conducted within 
the excavation. Figure B-2 shows the radiological survey of the footprint of the waste staging 
pile area. No elevated radiological activity was detected. The overburden soil stockpiles were 
surveyed in 1-m (3-ft) lifts. No elevated radiological activity was detected as indicated on the 
GPERS radiological survey gamma track maps (Figures B-3 and B-4). 

VERIFICATION SAMPLING 

Verification sampling for the 116-D-5 waste site was conducted in November 2009, to support a 
determination that residual contaminant concentrations at this site meet the cleanup criteria 
specified in the RDR/RA WP (DOE-RL 2009b) and the Remaining Sites ROD (EPA 1999). The 
original verification sample results indicated residual contamination present in the deep zone of 
the site; therefore, additional remediation and resampling was conducted. Replacement sampling 
following additional remediation was conducted on March 16, 2011. The verification sample 
results, provided in Appendix C, indicate that the waste removal action achieved compliance 
with the remedial action objectives for the site. 

Contaminants of Concern/Contaminants of Potential Concern 

The COCs and COPCs for the 116-D-5, 1904-D Outfall Structure, specified in the 100 Area 
Remedial Action Sampling and Analysis Plan (DOE-RL 2009a) are identified as carbon-14, 
cesium-137, strontium-90, uranium-235, uranium-238, and plutonium-239/240. Based on 
process knowledge, analyses of shallow and deep zone samples at the 116-D-7 retention basin 
(BHI 2000), and identification as COCs/COPCs for other outfall waste sites, cobalt-60, 
europium-152, europium-154, europium-155, nickel-63, plutonium-238, lead, mercury, 
chromium (total), and hexavalent chromium have also been identified as COPCs for the 116-D-5 
waste site. Americium-241, uranium-234, pesticides, SVOCs, polycyclic aromatic hydrocarbons 
(PAH), and ion chromatography (IC) anions were also added, as they were identified as 
COCs/COPCs for the 100-D-31:7 pipeline that fed into the 116-D-5 outfall. Although not 
considered COCs/COPCs, antimony, arsenic, barium, beryllium, boron, cadmium, cobalt, 
copper, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, and zinc will 
be evaluated by performing analyses for the constituents of the expanded inductively coupled 
plasma (ICP) metals lists. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 7 
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Verification Sample Design 

This section describes the basis for selection of an appropriate sample design and determination 
of the number of verification samples that were collected. The 116-D-5 waste site was divided 
into four decision units for verification sampling: the shallow zone excavation, the deep zone 
excavation, the staging pile area, and the overburden soil stockpile. 

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of 
the true population mean, as estimated by the 95% upper confidence limit (UCL) on the sample 
mean, with the cleanup level. Therefore, a statistical sampling design is the preferred 
verification sampling approach for this site because the distribution of potential residual soil 
contamination over the site is uncertain. The Washington State Department of Ecology 
(Ecology) publication Guidance on Sampling and Data Analysis Methods (Ecology 1995) 
recommends that systematic sampling with sample locations distribu~ed over the entire study 
area be used. This sampling approach is referred to by Ecology as "area-wide sampling." 
Therefore, sampling locations were distributed over the entire footprint of the four decision units, 
using a random-start systematic grid in an effort to determine the potential residual presence of 
contamination. 

Visual Sample Plan1 was used as a tool to develop the statistical sampling design for the 
verification sampling. The post-excavation global positioning survey was used to determine the 
boundaries of the deep and shallow zone excavation, the staging pile area, and the overburden 
soil stockpile decision units that require soil verification sampling. A total of 12 soil samples 
were collected from each of the four decision units on a random-start, triangular grid (Figures 6 
through 9). A triangular grid is used based on studies that indicate triangular grids are superior 
to square grids (Gilbert 1987). A summary of the samples collected and the respective analyses 
is provided in Table 1. 

Verification Sample Results 

Comparisons of the statistical results for the site COCs/COPCs against the remedial action goals 
(RAGs) for each decision unit are summarized in Tables 2 through 5. The laboratory-reported 
verification data results for all constituents are stored in the Environmental Restoration (ENRE) 
project-specific database prior to archival in the Hanford Environmental Information System 
(REIS) and are presented as Attachment 1 of the 95% UCL calculation (Appendix C). 

The primary statistical calculation to evaluate compliance with cleanup standards is the 
95% UCL on the arithmetic mean of the data. The 95% UCL values for each COC/COPC are 
computed for each of the 116-D-5 waste site decision units as specified by the RDR/RA WP 
(DOE-RL 2009b), with calculations provided in Appendix C. When a nonradionuclide COPC 
was detected in fewer than 50% of the verification samples collected for a decision unit, the 
maximum detected value was used for comparison to the RAGs. If no detections for a given 
COC/COPC were reported in the data set, then no statistical evaluation or calculations were 
performed for that COC/COPC. 

1 Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnJ.gov. 
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Figure 6. 116-D-5 Verification Sample Locations. 
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Figure 7. Excavation Shallow and Deep Zone Sample Locations. 
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Figure 8. Overburden Soil Stockpile Sample Locations. 
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Figure 9. Waste Staging Pile Area Sample Locations. 

I~ I I I I I 
2 ~ .. !Im 

•. ,......_..._, 

• .... , S_P_A_10-,I 

• 
ISPA-71 

5735'5 573560 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

• 
!,....S-P-A-~1...,1 I 

57357• 

, SPA- 12 

573575 

Rev. 0 

12 



• 
Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Table 1. 116-D-5, 1904-D Outfall Structure Sample Summary. (2 Pages) 

Sample 
HEIS 

Sample .Northing Easting Sample Analysis 
Location 

Number 
SZ-1 Jl9CC6 152308.8 573494.0 

SZ-2 Jl9CC7 152316.1 573489.8 

SZ-3 Jl9CC8 152316.1 573514.9 

SZ-4 Jl9CC9 152323.3 573485.6 

SZ-5 J19CD0 152323.3 573510.7 

SZ-6 Jl9CD1 152323.3 573519.1 

SZ-7 Ji9CD2 152330.6 573489.8 ICP metals," Hg, Cr+6, pesticides, SVOA, PAH\ IC anions, 

SZ-8 Jl9CD3 152330.6 573498.1 NOz/NO3,c GEA, C-14, Ni-63, Sr-90, Iso-U, Iso-Pu 

SZ-9 Jl9CD4 152330.6 573506.5 

SZ-10 Jl9CD5 152330.6 573514.9 

SZ-.11 Jl9CD6 152337.8 573510.7 

SZ-12 Jl9CD7 152337.8 573519.1 

Duplicate 
Jl9CD8 152316.1 573514.9 

of SZ-3 

DZ-1 Jl9CD9 152312.9 573494.1 

DZ-2 J19CF0 152312.9 573499.0 

DZ-3 J19CF1 152317.2 573496.6 

DZ-4 Jl9CF2 152317.2 573501 .5 
DZ-4d J1F1J3 152317.2 573501 .5 

DZ-5 Jl9CF3 152317.2 573506.4 
DZ-5d J1F1J4 152317.2 573506.4 

DZ-6 . Jl9CF4 152317.2 573511.4 
DZ-6d JJF1J5 152317.2 573511.4 

DZ-7 J19CF5 152321.5 573494.l ICP metals," Hg, Cr+6, pesticides, SVOA, PAHb, IC anions, 
DZ-8 JJ9CF6 152321.5 573499.0 NO2/NO3,c GEA, C-14, Ni-63, Sr-90, Iso-U, Iso-Pu 
DZ-8d J1FlJ6 152321.5 573499.0 

DZ-9 J19CF7 152321.5 573504.0 - · ~~ . 

DZ-10 J19CF8 152321.5 573508.9 
DZ-lOd JJF1J7 152321.5 573508.9 

DZ-11 JJ9CF9 152325.7 573496.6 

DZ-12 J19CH0 152325.7 573501.5 

Duplicate JJ9CH1 152317.2 573501 .5 
ofDZ-4 

Duplicate 
JJF1J8 152317.2 573501 .5 ofDZ-4d 

OB-1 JJ9CB4 152259.4 573548.5 

OB-2 Jl9CB5 152259.4 573559.8 

OB-3 JJ9CB6 152259.4 573571.l 

OB-4 JJ9CB7 152269.2 573542.8 ICP metals," Hg, Cr+6, pesticides, SVOA, PAH\ IC anions, 
OB-5 JJ9CB8 152269.2 573554.1 NO2/NO3,c GEA, C-14, Ni-63, Sr-90, Iso-U, Iso-Pu 

OB-6 JJ9CB9 152269.2 573565.5 

OB-7 JJ9CC0 152279.0 573548.5 

OB-8 JJ9CC1 152279.0 573559.8 
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Table 1. 116-D-5, 1904-D Outfall Structure Sample Summary. (2 Pages) 

Sample 
HEIS 

Sample Northing Easting Sample Analysis 
Location 

Number 
OB-9 Jl9CC2 152279.0 573571.1 

OB- 10 Jl9CC3 152288.8 573542.8 ICP metals," Hg, Cr-Hi, pesticides, SVOA, PAHb, IC anions, 
OB- 11 Jl9CC4 152288.8 573554.l NO2/NO3,C GEA, C-14, Ni-63, Sr-90, Iso-U, Iso-Pu 

OB-12 Jl9CC5 152288.8 573565.5 

SPA-I Jl9CH2 152305.7 573553.5 

SPA-2 J19CH3 152311.2 573550.3 

SPA-3 Jl9CH4 152311 .2 573556.7 

SPA-4 Jl9CH5 152311.2 573563.l 

SPA-5 Jl9CH6 152311.2 573569.5 

SPA-6 Jl9CH7 152316.8 573553.5 

SPA-7 Jl9CH8 152316.8 573559.9 ICP metals; Hg, Cr-Hi, pesticides, SVOA, PAH\ IC anions, 

SPA-8 Jl9CH9 152316.8 573566.3 NO2/NO3,C GEA, C-14, Ni-63, Sr-90, Iso-U, Iso-Pu 

SPA-9 Jl9CJO 152316.8 573572.7 

SPA-10 Jl9CJ1 152322.4 573563.1 

SPA-11 Jl9CJ2 152322.4 573569.5 

SPA-12 J19CJ3 152327.9 573572.7 

Duplicate 
Jl9CJ4 152305.7 573553.5 

of SPA-I 

Equipment 
Jl9CB3 -- -- ICP metals; mercury 

Blank 
a The expanded list of ICP metals was requested to include antimony, arsenic, barmm, beryllium, boron, cadmmm, 

chromium(total), cobalt, copper, lead, manganese, magnesium, molybdenum, nickel, silver, selenium, vanadium, zinc. 
b Because Method 8310 is specifically meant to analyze for PAHs, data from this method will be used preferentially over the 

Method 8270 data for evaluation of PAH analyses. 
c To preclude holding time issues associated with IC anions (EPA Method 300.0) for nitrites and nitrates, NO2'NO3 

(EPA Method 353) was performed. 
d Additional remediation and resampling conducted at this location. 

EPA 
GEA 
HEIS 
IC 
ICP 
PAH 
SVOA 

= not applicable 
= U.S. Environmental Protection Agency 
= gamma energy analysis 
= Hanford Environmental Information System 
= ion chromatography 
= inductively coupled plasma 
= polycyclic aromatic hydrocarbons 
= semivolatile organic analysis 

Table 2. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Shallow Zone Excavation Verification Samples. (3 Pages) 

Site Lookup Values a (pCi/g) Does the 
Does the 

Statistical or Statistical 
Statistical 

Maximum Shallow River Result 
COC/COPC Groundwater Result Pass 

Result b Zone Protection Exceed Protection RESRAD 
(pCi/g) Lookup 

Lookup Value 
Lookup Lookup 

Value Value Values? 
Modeling? 

Cesium-137 0.374 (<BG) 6.2 1,465 2,930 No --
Europium-152 0.255 3.3 C C No -- -- --
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Table 2. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Shallow Zone Excavation Verification Samples. (3 Pages) 

Site Lookup Values a (pCi/g) Does the Does the 
Statistical or Statistical 

Statistical 
Maximum Shallow River Result 

COC/COPC Result b Zone 
Groundwater Protection Result Pass 

Exceed 
Lookup 

Protection 
Lookup RESRAD 

(pCi/g) Lookup Value Lookup 
Modeling? Value Value Values? 

Nickel-63 2.30 4,013 83 166 No --
Plutonium-239/240 0.012 35.l C C No ---- --
Uranium-233/234 0.646 (<BG) 1 l d l.l d l.ld No --

\ 

Uranium-238 0.639 (<BG) l.ld l.l d l.ld No --

Statistical or 
Remedial Action Goals8 (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Statistical Statistical 
COC/COPC Result b Direct Level for Level for Result Result Pass 

(mg/kg) Exposure Groundwater River Exceed RESRAD 
Protection Protection RAGs? Modeling? 

Arsenic 2.86 (<BG) 20 20 20 No --
Barium 63.5 (<BG) 5,600 200 400 No --
Beryllium 0.210 (<BG) 10.4e 1.51 d 1.51 d No --
Boronr l.16 7,200 320 NA No --
Cadmium 0.0685 ( <BG) 13.9e 0.81d 0.81d No --
Chromium 11.0 (<BG) 80,000 18.5d 18.5d No --
Cobalt 8.85 (<BG) 24 15.7d NA No --
Copper 16.8 (<BG) 2,960 59.2 22.0d No --
Hexavalent chrorniumr 0.18 2.le 4.8 2 No --

Lead 3.67 (<BG) 353 10.2d 10.2d No --
Manganese 326 (<BG) 3,760 512d 512d No --

Mercury 0.0651 (<BG) 24 0 .33 d 0.33d No --
Molybdenumr 0.316 400 8 NA No --
Nickel 12.0 (<BG) 1,600 19.1 d 27.4 No --
Silver l.30 400 8 0.73d Yes Yes& 

Vanadium 63.7 (<BG) 560 85.ld NA No --
Zinc 50.9 (<BG) 24,000 480 67.8d No --
Chloride 13.9 (<BG) NA 25,000 NA No --
Fluoride 1.1 (<BG) 4,8000 96 400 No --
Nitrogen in nitrite and 

3.53 (<BG) 128,000 1,000 2,000 No --nitrate h 

Sulfate 18.3 (<BG) NA 25 ,000 NA No --
Benzo(a)anthracene 

0.0118 l.37 O.Ol5i 0.0l5i No 
(8310) 

--

Benzo(a)pyrene (83 l 0) 0.00856 0.137 0.015i 0.015i No --
Benzo(b )fluoranthene 

0.0152 1.37 o.015i 0.0l5i Yes Yes& 
(8310) 

Benzo(k)fluoranthene 
0.00501 l.37 0.015i 0.015i No (8310) --

Chrysene (83 l 0) 0.0128 13.7 0 .12 0.li No --
Fluoranthene (8310) 0.0105 3,200 64 18.0 No --
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Table 2. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Shallow Zone Excavation Verification Samples. (3 Pages) 

Statistical or 
Remedial Action Goals8 (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Statistical Statistical 
COC/COPC Resultb Direct Level for Level for Result Result Pass 

(mg/kg) Exposure Groundwater River Exceed RESRAD 
Protection Protection RAGs? Modeling? 

Indeno( 1,2,3-cd)pyrene 
0.00634 1.37 0.33i 0.33i No --(8310) 

Phenanthrene (8310) 0.00616 24,000 240 1,920 No --
Pyrene (8310) 0.0139 2,4000 48 192 No --. 
• Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% upper confidence limit result, depending on data censorship, as described in the 116-D-5 Waste Site Cleanup 

Verification 95% UCL Calculations (Appendix C). · 
c No value; because the soil-partitioning coefficient values for europium-152 and plutonium-239/240 are greater than 80 mL/g, 

RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b) predicts the contaminants will not reach 
groundwater within 1,000 years. 

d Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700[4][d] 
(Ecology 1996). 

• Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340 750[3] [Ecology 1996]) using an 
airborne particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 

r No Hanford Site-specific or Washington State background value available. 
g Because the soil-partitioning coefficient values for silver and benzo(b)fluoranthene are greater than 80 mL/g (90 mL/g and 

803 mL/g, respectively), RES RAD modeling, discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b ), predicts the 
contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the 116-D-5 excavation is approximately 
7 m (23 ft) thick. Based on RESRAD modeling, constituents with a soil-partitioning coefficient of 10 mL/g or greater are not 
predicted to migrate through a vadose zone of this thickness and reach groundwater in 1,000 years. Therefore, residual 
concentration of silver and benzo(b)fluoranthene are predicted to be protective of groundwater and the Columbia River. 

h Due to an excessive sample holding time exceedance for EPA Method 300.0 (anions) nitrate and nitrite, the reported results are 
from EPA Method 353.2 (nitrogen in nitrate/nitrite). Method 353.2 nitrogen results are assumed to exist entirely as nitrate based 
on the environmental fate of nitrite. 

i Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC l 73-340-707(2) (Ecology 1996, 
DOE-RL 2009b). 

BG 
coc 

= not applicable 
= background (obtained from DOE-RL [1996] and DOE-RL [2001] , unless otherwise noted) 
= contaminant of concern 

COPC = contaminant of potential concern 
NA = not available 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the JOO Area 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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Table 3. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Staging Pile Area Verification Samples. (2 Pages) 

Site Lookup Values • (pCi/g) Does the 
Does the 

Statistical or Statistical 
Maximum Shallow River Result 

Statistical 
COC/COPC Resultb Zone 

Groundwater Protection Result Pass 
Protection Exceed 

RESRAD 
(pCi/g) Lookup Lookup Lookup 

Value 
Lookup Value 

Value Modeling? 
Values? 

Uranium-233/234 0.581 (<BG) 1.1 C 1.1 C 1.1 C No --
Uranium-238 0.589 (<BG) 1.1 C 1.1 C l.l c No --

Statistical or 
Remedial Action Goals" (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Statistical Statistical 
COC/COPC Resultb Direct Level for Level for Result Result Pass 

(mg/kg) Exposure Groundwater River Exceed RESRAD 
Protection Protection RAGs? Modeling? 

Antimony 0.239 (<BG) 32 5c 5c No --
Arsenic 2.35 (<BG) 20 20 20 No --
Barium 62.l (<BG) 5,600 200 400 No --
Beryllium 0.187 (<BG) 10.4d 1.51c 1.5 lc No --
Boron e l.12 7,200 320 NA No --
Cadmium 0.0666 ( <BG) 13.9d 0.81c 0.81c No --
Chromium 8.00 (<BG) 80,000 18.5° 18.5c No --
Cobalt 7.29 (<BG) 24 15.7c NA No --
Copper 12.3 (<BG) 2,960 59.2 22.oc No --
Hexavalent chromiume 0.16 2. ld 4.8 2 No --
Lead 3.24 (<BG) 353 10.2c 10.2c No --
Manganese 277 (<BG) 3,760 512c 512c No --
Molybdenum • 0.280 400 8 NA No --
Nickel 10.1 (<BG) 1,600 19.1 C 27.4 No --
Silver 0.228 (<BG) 400 8 0.73c No --
Vanadium 52.3 (<BG) 560 85 .lc NA No --

Zinc 42.2 (<BG) 24,000 480 67.8c No --
Chloride 74.8 (<BG) NA 25 ,000 NA No --

Fluoride 0.3 (<BG) 48,000 96 400 No --
Nitrogen in nitrite and 3.15 (<BG) 128,000 1,000 2,000 No nitrate r --

Sulfate 26.5 (<BG) NA 25,000 NA No --

4,4'-DDE 0.00657 2.94 0.0257 0.0033g Yes Yesh 

Beta-1,2,3,4,5,6-
0.00151 0.556 0.00486 0.00554 No 

Hexachlorocyclohexane 
--

Endrin (ketone and 
0.01858 24 0.2 0.039 No 

aldehyde) 
--

Methoxychlor 0.0196 400 4 1.67 No --
Benzo(a)anthracene 

0.00377 1.37 0.Q15& 0.015& No 
(8310) 

--

Benzo(a)pyrene (8310) 0.00448 0.137 0.Q15& 0.015& No --
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Table 3. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Staging Pile Area Verification Samples. (2 Pages) 

Statistical or 
Remedial Action Goals a (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Statistical Statistical 
COC/COPC Result b Direct Level for Level for Result Result Pass 

(mg/kg) Exposure Groundwater River Exceed RESRAD 
Protection Protection RAGs? Modeling? 

Benzo(b )fluoranthene 
0.00458 1.37 0.015g 0.015g No 

(8310) 
--

Benzo(ghi)perylene 
0.00275 2,400 48 192 No --

(8310) 

Benzo(k)fluoranthene 
0.00391 1.37 0.015g 0.015g No 

(8310) 
--

Chrysene (8310) 0.00532 13.7 0.12 O.lg No --
Fluoranthene (8310) 0.00766 3,200 64 18.0 No --
Phenanthrene (8310) 0.00311 24,000 240 1920 No --
Pyrene (8310) 0.00896 2,400 48 192 No --
Dibenz(a,h)anthracene 

0.00139 1.37 0.03g 0.03g No 
(8310) 

--

• Lookup values and RAGs obtained from RDR/RAWP (DOE-RL 2009b). 
b Maximum or 95% upper confidence limit result, depending on data censorship, as described in the J 16-D-5 Waste Site Cleanup 

Verification 95% UCL Calculations (Appendix C). 
c Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700[4)[d] 

(Ecology 1996). 
d Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340 750[3][(Ecology 1996]) using an 

airborne particulate mass-loa,ding rate of0.0001 g/m3 (WDOH 1997). 
e No Hanford Site-specific or Washington State background value available. 
r Due to an excessive sample holding time exceedance for EPA Method 300.0 (anions) nitrate and nitrite, the reported results are 

from EPA Method 353.2 (nitrogen in nitrate/nitrite). Method 353.2 nitrogen results are assumed to exist entirely as nitrate based 
on the environmental fate of nitrite. 

g Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996, 
DOE-RL 2009b). 

h Because the soil-partitioning coefficient value for 4,4' -DOE (86.4 mL/g) is greater than 80 mL/g, RESRAD modeling, discussed 
in Appendix C of the RDR/RA WP (DOE-RL 2009b ), predicts the contaminant will not reach groundwater within 1,000 years. 
The vadose zone beneath the 116-D-5 excavation is approximately 7 m (23 ft) thick. Based on RESRAD modeling, constituents 
with a soil-partitioning coefficient of 10 mL/g or greater are not predicted to migrate through a vadose zone of this thickness and 
reach groundwater in 1,000 years. Therefore, residual concentrations of 4,4' -DOE are predicted to be protective of groundwater 
and the Columbia River. 

= not applicable 
BG = background (obtained from DOE-RL [1996] and DOE-RL [2001], unless otherwise noted) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
4,4' -DOE = dichlorodiphenyldichloroethylene 
NA = not available 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the JOO Area 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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Table 4. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Overburden Verification Samples. (2 Pages) 

Site Lookup Values• (pCi/g) Does the Does the 
Statistical or Statistical Statistical 

Maximum Shallow Groundwater 
River Result Result 

COC/COPC Resultb Zone Protection Exceed Pass Protection 
(pCi/g) Lookup 

Lookup Value 
Lookup Lookup RESRAD 

Value Value Values? Modeling? 

Cesium-137 0.102 (<BG) 6.2 1,465 2,930 No --
Europium-152 0.082 3.3 C C No -- -- --
Nickel-63 2.46 4,013 83 166 No --
Uranium-233/234 0.596 (<BG) l.ld l.ld l.ld No --
Uranium-238 0.702 (<BG) l.ld l.ld l.ld No --

Remedial Action Goals a (mg/kg) 
Does the 

Does the 
Statistical or 

Soil Cleanup 
Soil Statistical 

Statistical 
Maximum Direct Cleanup Result 

COC/COPC Result b 
Level for Result 

Exposur Level for Exceed 
Pass 

(mg/kg) Groundwater River RESRAD e Protection RAGs? 
Protection Modeling? 

Arsenic 2.13 (<BG) 20 20 20 No --
Barium 58.5 (<BG) 5,600 200 400 No --
Beryllium 0.177 (<BG) 10.4e 1.51 d 1.5 ld No --
Boron r 0.850 7,200 320 NA No --
Cadmium 0.0625 ( <BG) 13.9e 0.81d 0.81d No --
Chromium 6.99 (<BG) 80,000 18.5d 18.5d No --
Cobalt 7.55 (<BG) 24 15.7d NA No --
Copper 15.l (<BG) 2,960 59.2 22.0d No --
Hexavalent chromiumr 0.18 2.1 e 4.8 2 No --
Lead 2.62 (<BG) 353 10.2d 10.2d No --
Manganese 285 (<BG) 3,760 512d 512d No --
Mercury 0.0276 ( <BG) 24 0.33 d 0.33 d No --
Molybdenumr 0.304 400 8 NA No --
Nickel 8.79 (<BG) 1,600 19.1 d 27.4 No --
Vanadium 56.4 (<BG) 560 85.ld NA No --
Zinc 43.7 (<BG) 24,000 480 67.8d No --
Chloride 59.0 (<BG) NA 25,000 NA No --
Nitrogen in nitrite and 5.34 (<BG) 128,000 1,000 2,000 No nitrate g 

--

Sulfate 22.3 (<BG) NA 25,000 NA No --
Heptachlor epoxide 0.00151 0.11 0.002h 0.002h No --
Anthracene (8310) 0.0122 24,000 240 1,920 No --
Benzo(a)anthracene (8310) 0.0726 1.37 0.015h 0.015h Yes Yesi 

Benzo( a)pyrene (8310) 0.0495 0.137 0.015h 0.015h Yes Yesi 

Benzo(b )fluoranthene (8310) 0.0680 1.37 .. 0.015h 0.015h Yes Yes; 

Benzo(ghi)perylene (8310) 0.0264 2,400 48 192 No --
Benzo(k)fluoranthene (8310) 0.0183 1.37 0.015h 0.015h Yes Yesi 
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Table 4. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Overburden Verification Samples. (2 Pages) 

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

Statistical or Soil Statistical 
Maximum Soil Cleanup 

Cleanup 
Statistical 

Result COC/COPC Resultb Direct Level for 
Level for 

Result 
Pass 

(mg/kg) Exposure Groundwater 
River 

Exceed 
RESRAD 

Protection 
Protection 

RAGs? 
Modeling? 

Chrysene (8310) 0.0467 13.7 0.12 0.lh No --
Dibenz(a,h)anthracene 

0.00673 1.37 0.03h 0.03h No (8310) --

Fluoranthene (8310) 0.0748 3,200 64 18.0 No --

Indeno( 1,2,3-cd)pyrene 
0.0125 1.37 0.33h 0.33h No --(8310) 

Phenanthrenei (8310) 0.0271 24,000 240 1,920 No --

Pyrene (8310) 0.296 2,400 48 192 No --
Bis(2-ethylhexyl)phthalate 

0.854 71.4 0.6 0.36 Yes Yesi 
(8270) 

• Lookup values and RAGs obtained from the RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% upper confidence limit result, depending on data censorship, as described in the J 16-D-5 Waste Site Cleanup 

Verification 95% UCL Calculations (Appendix C). 
c No value; because the soil-partitioning coefficient value for europium-152 is greater than 80 mUg, RESRAD modeling, discussed in 

Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009), predicts the contaminant will not reach groundwater within 1,000 years. 
d Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700[4)[d] (Ecology 1996). 
• Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340 750[3] [Ecology 19%]) using an 

airborne particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 
f No Hanford Site-specific or Washington State background value available. 
g Due to an excessive sample holding time exceedance for EPA Method 300.0 (anions) nitrate and nitrite, the reported results are from EPA 

Method 353.2 (nitrogen in nitrate/nitrite). Method 353.2 nitrogen results are assumed to exist entirely as nitrate based on the 
environmental fate of nitrite. · 

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996, DOE-RL 2009b). 
i Because the soil-partitioning coefficient values for benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, 

bis(2-ethylhexyl)phthalate, and chrysene are greater than 80 mUg (the lowest soil-partitioning coefficient [for bis(2-ethylhexyl)phthalate] 
is 110 mUg), RESRAD modeling, discussed in Appendix C of the RDR/RA WP 
(DOE-RL 2009b), predicts the contaminants will not reach groundwater within 1,000 years. The vadose zone beneath the 116-D-5 
excavation is approximately 7 m (23 ft) thick. Based on RESRAD modeling, constituents with a soil-partitioning coefficient of 10 ml.Jg 
or greater are not predicted to migrate through a vadose zone of this thickness and reach groundwater in 1,000 years. Therefore, residual 
concentrations of these contaminants are predicted to be protective of groundwater and the Columbia River. 

= not applicable 
BG = background (obtained from DOE-RL [1996] and DOE-RL [2001], unless otherwise noted) 
COC/COPC = contaminant of concern/contaminant of potential concern 
NA = not available 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the 100 Area 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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Table 5. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Deep Zone Excavation Verification Samples. (3 Pages) 

Statistical or 
Site Lookup Values a (pCi/g) Does the Does the 

Statistical Statistical 
COC/COPC 

Maximum Groundwater River Result Exceed Result Pass 
Resultb Protection Protection Lookup RESRAD 
(pCi/g) Lookup Value Lookup Value Values? Modeling? 

Cesium-137 1.02 (<BG) 1,465 2,930 No --

Europium-152 0.449 C C No -- -- --
Strontium-90 0.130 (<BG) 27.6 55 .2 No --
Uranium-233/234 0.531 (<BG) l.ld l.ld . No --

Uranium-238 0.572 (<BG) l.ld l.ld No --

Statistical or 
Remedial Action Goals a (mg/kg) 

Does the 
Does the 

Maximum Soil Cleanup Soil Cleanup Statistical 
Statistical 

COC/COPC Resultb Level for Level for River Result Exceed 
Result Pass 

(mg/kg) Groundwater RAGs? 
RESRAD 

Protection 
Protection Modeling? 

Antimony 0.438 (<BG) 5d 5d No --
Arsenic 3.08(<BG) 20 20 No --
Barium 72.3 (<BG) 200 400 No --
Beryllium 0.255 (<BG) 1.51 d 1.5 ld No --
Boron e 0.934 320 NA No --
Cadmium 0.0897 ( <BG) 0.81d 0.81d No --
Chromium 19.7 18.5d 18.5d Yes Yes r 

Cobalt 8.97 (<BG) 15.7d NA No --
Copper 18.0 (<BG) 59.2 22.0d No --
Hexavalent chromium e 0.34 4.8 2 No --
Lead 5.63 (<BG) 10.2d 10.2d No --

Manganese 334 (<BG) 512d 512d No --
Mercury 0.126 (<BG) 0.33d 0.33d No --
Molybdenum e 0.315 ·- 8 NA No --

Nickel 12.9 (<BG) 19.1 d 27.4 No --

Vanadium 58.6 (<BG) 85.ld NA No --
Zinc 49.8 (<BG) 480 67.8d No --
Chloride 9.05 (<BG) 25,000 NA No --
Fluoride l.l (<BG) 96 400 No --

Nitrogen in nitrite and 
10.6 (<BG) 1,000 2,000 No nitrate g 

--

Sulfate 55 .0 (<BG) 25,000 NA No 
, 

--
4,4'-DDT 0.00100 

Benzo(a)anthracene 
0.0871 0.015h 0.015h Yes Yesr 

(8310) 
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Table 5. Comparison of Statistical Contaminant Concentrations to Action Levels 
for the 116-D-5 Deep Zone Excavation Verification Samples. (3 Pages) 

Statistical or 
Remedial Action Goals8 (mg/kg) 

Does the Does the 

Maximum Soil Cleanup 
Soil Cleanup Statistical Statistical 

COC/COPC Resultb Level for 
Level for River Result Exceed Result Pass 

(mg/kg) Groundwater 
Protection RAGs? RESRAD 

Protection Modeling? 

Benzo( a)pyrene (8310) 0.0572 0.015h 0.015h Yes Yesf 

Benzo(b )fluoranthene 
0.0875 0.015h 0.015h Yes Yesf 

(8310) 

Benzo(ghi)perylene 
0.190 48 192 No --(8310) 

Benzo(k)fluoranthene 
0.0489 0.015h 0.015h Yes Yesf 

(8310) 

Bis(2-
0.120 0.6 0.36 No 

ethy !hex y I )phthalate --

Chrysene (8310) 0.0801 0.12 . 0.lh No --

Dibenz( a,h)anthracene 
0.0360 0.03h 0.03h Yes Yesf 

(8310) 

Fluoranthene (8310) 0.0836 64 18.0 No --
Indeno( 1,2,3-cd)pyrene 

0.220 0.33h 0.33h No --(8310) 

Phenanthrene (8310) 0.0430 240 1,920 No --
Pyrene (8310) 0.600 48 192 No --

• Lookup values and remedial action goals (RAGs) obtained from the RDR/RA WP (DOE-RL 2009b). 
b Maximum or 95% upper confidence limit result, depending on data censorship, as described in the 116-D-5 Waste Site Cleanup 

Verification 95% UCL Calculations (Appendix C). 
c No value; because the soil-partitioning coefficient values for europium-152 and plutonium-239/240 are greater than 80 mL/g, 

RESRAD modeling, discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), predicts the contaminants will not reach 
groundwater within 1,000 years. 

d Where cleanup levels are less than background, cleanup levels default to background per WAC l 73-340-700[4][d] 
(Ecology 1996). 

e No Hanford Site-specific or Washington State background value available. 
f Because the soil-partitioning coefficient values for chromium, heptachlor epoxide, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene are greater than 
80 mL/g (the lowest soil-partitioning coefficient [for heptachlor epoxide] is 83.2 mL/g), RESRAD modeling, discussed in 
Appendix C of the RDR/RA WP (DOE-RL 2009b), predicts the contaminants will not reach groundwater within 1,000 years. The 

· vadose zone beneath the 116-D-5 excavation is approximately 7 m (23 ft) thick. Based on RESRAD modeling, constituents with a 
soil-partitioning coefficient of 10 mL/g or greater are not predicted to migrate through a vadose zone of this thickness and reach 
groundwater in 1,000 years. Therefore, residual concentrations of these contaminants are predicted to be protective of 
groundwater and the Columbia River. 

g Due to an excessive sample holding time exceedance EPA Method 300.0 (anions) nitrate and nitrite, the reported results are from 
EPA Method 353.2 (nitrogen in nitrate/nitrite). Method 353.2 nitrogen results· are assumed to exist entirely as nitrate based on the 
environmental fate of nitrite. 

h Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). 
= not applicable 

BG = background (obtained from DOE-RL [1996) and DOE-RL [2001), unless otherwise noted) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
NA = not available 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the 100 Area 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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DATA EVALUATION 

Evaluation of the results listed in Tables 2, 3, 4, and 5 from the verification sampling at the 
116-D-5 waste site indicates that all COCs/COPCs were undetected and/or quantified below 
RAGs and lookup values, except for chromium, silver, benzo(a)anthracene, 
benzo(b )fluoranthene, benzo( a)pyrene, benzo(k)fluoranthene, bis(2-eth y lhex yl )phthalate, 
dibenz(a,h)anthracene, and 4,4'~DDE. Because the soil-partitioning coefficient for these 
contaminants are greater than 80 mIJg (the lowest soil-partitioning coefficient [for 4,4' -DDE] is 
86.4), RESidual RADioactivity (RESRAD) modeling, discussed in Appendix C of the 
RDR/RA WP (DOE-RL 2009b), predicts the contaminants will not reach groundwater within 
1,000 years. The vadose zone beneath the 116-D-5 excavation is approximately 7 m (23 ft) 
thick. Based on RESRAD modeling, discussed in Appendix C of the RDR/RA WP (DOE-RL 
2009b), constituents with a soil-partitioning coefficient of 10 mIJg or greater are not predicted to 
migrate through a vadose zone of this thickness and reach groundwater within 1,000 years. 
Therefore, residual concentrations of chromium, silver, benzo(a)anthracene, 
benzo(b )fluoranthene, benzo( a)pyrene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 
dibenz(a,h)anthracene, and 4,4' -DDE are predicted to be protective of groundwater and the 
Columbia River. 

WAC Three-Part Test for Nonradionuclides 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test, which consists of the following criteria: (1) the cleanup 
verification 95% UCL value must be less than the cleanup level, (2) no single detection shall 
exceed two times the cleanup criteria, and (3) the percentage of samples exceeding the cleanup 
criteria must be less than 10% of the data set. 

The application of the three-part test for the 116-D-5 site is included in the 95% UCL calculation 
(Appendix C). The results of the evaluation indicate that chromium, copper, mercury, nickel, 
silver, benzo( a)anthracene, benzo( a )pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, 
chrysene, dibenz(a,h)anthracene, bis(2-ethylhexyl)phthalate, and 4'4-DDE fail one or more 
components of the three-part test when compared to the most stringent RAG (soil RAG for the 
protection of groundwater and/or the Columbia River). Copper is the most mobile of the 
contaminants having the lowest soil-partitioning coefficient (22 ml/g) and is not expected to 
migrate more than 3 m (10 ft) vertically in 1,000 years based on RESRAD modeling, discussed 
in Appendix C of the RDR/RA WP (DOE-RL 2009b). Therefore, chromium, copper, mercury, 
nickel, silver, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
chrysene, dibenz(a,h)anthracene, bis(2-ethylhexyl)phthalate, and 4'4-DDE are not anticipated to 
migrate to groundwater or the Columbia River in 1,000 years. All of these contaminants satisfy 
the three-part test criteria in comparison to the direct exposure RAG for the shallow zone soils, 
overburden, and waste SP A. 

Direct Contact and Groundwater Protection Risk Evaluation for Nonradionuclides 

Assessment of the risk requirements for the 116-D-5 waste site was determined by calculation of 
the hazard quotient and excess carcinogenic risk values for direct contact and groundwater 
protection for nonradionuclides (Appendix C). The requirements include an individual 
noncarcinogenic hazard quotient of less than 1.0, a cumulative noncarcinogenic hazard quotient 
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of less than 1.0, an individual excess noncarcinogenic cancer risk of less than 1.0 x 10-6, and a 
cumulative excess carcinogenic cancer risk of less than 1 x 10-5• These risk values were 
calculated for the entire waste site using the highest values from each of the decision units. Risk 
values were not calculated for constituents that were not detected or were detected at 
concentrations below Hanford Site or Washington State background values. 

The calculations indicated that all individual hazard quotients for noncarcinogenic constituents 
for direct contact and groundwater protection are less than 1.0. The cumulative direct contact 
hazard quotient for noncarcinogenic constituents is 7.9 x 10-3, and the cumulative 
noncarcinogenic hazard quotient for the protection of groundwater is 7.4 x 10-2

• Both are below 
the risk requirement of less than 1.0. All individual hazard quotients for carcino?enic 
constituents for direct contact and groundwater protection are less than 1.0 x 10- . The 
cumulative direct contact excess cancer risk for carcinogenic constituents is 9.0 x 10-1 , and the 
cumulative excess cancer risk for the protection of groundwater is 3.1 x 10-1, which are both less 
than the risk requirement of 1.0 x 10- . 

Comparison of Sample Data to Ecological Risk Screening Levels 

A comparison against ecological risk screening levels has been made for the site COCs/COPCs 
and other constituents. The U.S. Environmental Protection Agency ecological soil screening 
levels were exceeded for manganese, vanadium, and zinc. Ecological screening levels from 
WAC 173-340 were exceeded for boron and vanadium. Exceeding screening values is intended 
to trigger additional evaluation and does not necessarily indicate the existence of risk to 
ecological receptors. Because concentrations of manganese, vanadium, and zinc are below site 
background levels per the RDR/RAWP (DOE-RL 2009b), it is believed that the presence of 
these constituents does not pose a risk to ecological receptors. No established background value 
is available for boron; a final cleanup level for boron, including consideration of background, 
will be established through the RI/FS process. Exceedences for boron will be evaluated in the 
context of additional lines of evidence for risk to ecological receptors as part of the final closeout 
decision for this site. 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
and analytical data with the sampling and data requirements specified in the verification work 
instruction (WCH 2009). The DQA for the 116-D-5 waste site established that the data are of 
the right type, quality, and quantity to support site verification decisions within specified error 
tolerances. The data set was found to be acceptable for decision-making purposes. The 
evaluation verified that the sample design was sufficient for the purpose of clean site 
verification. The cleanup verification sample analytical data are stored in the ENRE 
project-specific database for data evaluation prior to its archival in HEIS and are summarized in 
Appendix C. The detailed DQA is presented in Appendix D. 
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SUMMARY FOR INTERIM CLOSURE 

The 116-D-5 waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2009b). The remaining soils at this site have been 
sampled, analyzed, and modeled. The results indicate that the residual concentrations of 
COCs/COPCs at this site do. not preclude any futures uses ( as bounded by a rural-residential 
scenario) and allow for unrestricted use of the shallow-zone soil (i.e., surface to 4.6 m (15 ft] 
deep). The results also demonstrate that residual contaminant concentrations at the bottom of the 
excavation are protective of groundwater and the Columbia River. In accordance with this 
evaluation, the verification sampling results support a reclassification of the 116-D-5 waste site 
to Interim Closed Out. 

REFERENCES 

40 CFR 141, "National Primary Drinking Water Regulations," Code of Federal Regulations, 
as amended. 

BHI, 2000, Cleanup Verification Package for the 116-D-7 Retention Basin, CVP-99-00007, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 2001, Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant 
Levelfor Total Uranium of 30 Micrograms per Liter in Groundwater, 0100X-CA-V0038, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

DOE Order 5400.5, Radiation Protection of the Public and Environment, as amended, 
U.S. Department of Energy, Washington, D.C. 

DOE-RL, 1996, Hanford Site Background: Part 2, Soil Background for Radionuclides, 
DOE/RL-96-12, Rev. 0, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive 
Analytes, DOE/RL-92-24, Rev. 4, U.S. Department of Energy, Richland Operations 
Office, Richland, Washington. 

DOE-RL, 2007, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-0001, 
Guideline Number TPA-MP-14, "Maintenance of the Waste Information Data System 
(WIDS)," Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan, DOE/RL-96-22, 
Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area, 
DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 25 



Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Ecology, 1995, Guidance on Sampling and Data Analysis Methods, Publication No. 94-49, 
Washington State Department of Ecology, Olympia, Washington. 

Ecology, 1996, "Model Toxics Control Act - Cleanup," Washington Administrative Code 
(WAC) 173-340, Washington Department of Ecology, Olympia, Washington. 

EPA, 1999, Interim Action Record of Decision 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-CW-3 Operable Units, Hanford Site, Benton County, Washington, 
U.S. Environmental Protection Agency, Region 10, Seattle, Washington. 

Gilbert, R. 0., 1987, Statistical Methods for Environmental Pollution Monitoring, 
Wiley & Sons, Inc., New York, New York. 

WCH, 2009, Work Instruction for Verification Sampling of 116-D-5, 1904-D Outfall Structure, 
0100D-WI-G0059, Rev. 0, Washington Closure Hanford, Richland, Washington. 

WDOH, 1997, Hanford Guidance for Radiological Cleanup, WDOH/320-015, Rev. 1, 
Washington State Department of Health, Olympia, Washington. 

WHC, 1993, 100-D Area Technical Baseline Report, WHC-SD-EN-TI-181, Rev. 0, 
Westinghouse Hanford Company, Richland, Washington. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 26 



Attachment to Waste Site Reclassification Form 2010-012 

APPENDIX A 

ECOLOGICAL RISK COMPARISON TABLE 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Rev.O 

A-i 



Attachment to Waste Site Reclassification Form 2010-012 Rev.0 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure A-ii 



• I -

Table A-1. Maximum Contaminant Concentrations that Exceed Ecological Screening Levels for the 116-D-5 Waste Site.a 

2007 WAC 173-340, Table 749-3 EPA Ecological Soil Screening Levels b 
Waste Site 

Hazardous Substance 
Plants 

Soil 
Wildlife Plants 

Soil Avianc Mammalianc 
Analyses 

Biota Biota 
Metals (mg/kg) Background 
Boron 1.16 

Manganese 512 1,500 4,000 285 (<l3G) 

Vanadium 85.l 280 63 .7 (<BG) 

Zinc 67.8 200 360 79 50.9 (<BG) 

NOTE: Shaded cells are exceeded by the maximum of the focused or statistical result. Blank cells indicate that a value was not available. 

• Exceedance of screening values does not necessarily indicate the existence of risk to ecological receptors. All exceedances must be evaluated in the context of additional 
lines of evidence for ecological effects following a baseline risk assessment for the Columbia River corridor portion of the Hanford Site, which will include a more 
complete quantitative ecological risk assessment. 

b Available on the internet at <www.epa.gov/ecotox./ecossl>. 
C Wildlife. 
BG = background 
EPA = U.S. Environmental Protection Agency 
WAC = Washington Administrative Code 
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APPENDIXC 

CALCULATION BRIEFS 

The calculations in this appendix are kept in the active Washington Closure Hanford project files 
and are available upon request. When the project is completed, the files will be stored in a 
U.S. Department of Energy, Richland Operations Office, repository. These calculations have 
been prepared in accordance with ENG-1, Engineering Services, ENG-1-4.5, "Project 
Calculation," Washington Closure Hanford, Richland, Washington. The following calculations 
are provided in this appendix. 

116-D-5 Waste Site Cleanup Verification 95% UCL Calculation, 0100D-CA-V0352, Rev. 4, 
Washington Closure Hanford, Richland, Washington. 

116-D-5 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation, 
0100D-CA-V0354, Rev. 2, Washington Closure Hanford, Richland, Washington. 

116-D-5 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
Groundwater, 0100D-CA-V0355, Rev. 2, Washington Closure Hanford, Richland, 
Washington. 

DISCLAIMER FOR CALCULATIONS 

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

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure C-1 
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CALCULATION COVER SHEET 

Project Title: 100-D Field Remediation 

Area: 100-D 

Job No. 14655 

Discipline: Environmental Calculation No: 0100D-CA-V0352 

Subject: 116-D-5 Waste Site Cleanup Verification 95% UCL Calculation 

Program No: Excel 2003 

Rev. 0 

Acrobat 8.0 

Computer Program: Excel ---------- ------------------
The attached calculations have been generated to document compliance with established cleanup levels. These calculations 

should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation [8J Preliminary 0 Superseded 0 Voided 0 

~~1:~~~~~j ~~b~~~~~~J~ ~~:;!,;~.1~?!iiW.i ~~~i~~~~f~t;:; :1it~$!~:~f~ l1£E?~~~P~~~i;;}i !~l~I~Z~J\~~1~~:I 
0 

2 

3 

4 

I 

2 

Cover= 1 
Sheets= 45 
Attm. 1 = 44 
Total= 90 
Cover= 1 

Sheets= 45 
Attm. 1 = 44 
Total= 90 
Cover= 1 

Sheets= 45 
Attm. 1 = 44 
Total= 90 
Cover= 2 

Sheets= 53 
Attm. 1 = 48 
Total= 103 
Cover= 2 

Sheets= 53 
Attm. 1 = 48 
Total 103 

J. D. Skoglie 

J. D. Skoglie 

J. D. Skoglie 

J. D . Skoglie 

\ 

I ,"'...., 

B. L. Vedder 

B. L. Vedder 

T. E. Queen 

T. E. Queen 

J J.J;.. Queen 
(Va'Ul I 00 .6\, 

T. E. Queen 

T. E. Queen 

NA 

NA 

NA 

SUMMARY OF REVISION 
Page 1, line 45: changed the word "Cleanup" to "Remaining Sites". 
Page 3, line 4: added all decision units to the summary text. 
Pages 3-5: all nonradionuclide units were converted to mg/kg 

D. F. Obenauer 

D. F. Obenauer 

D. F. Obenauer 

D. F. Obenauer 

D. F. Obenauer 
/) -r tJl, __ ., 

44 ')., --

Signed 2/22/10 

Signed 3/24/10 

Signed 3/31/10 

Signed 4/19/ 11 

Pages 3, 8, 24 and attachment 1 (page 41 ): nitrite and nitrate values changed due to lab error. 
Pages 17, 18, and 21: minor changes in values due to significant figures. 
Page 43 & 44: corrected units for constituents to match attachment pages. 
Attachment paqes 1-8: deleted "Metals" added "Radionuclides" to headinq of each paqe. 
Pages 3, 9, & 26: added "Nitrogen in Nitrite and Nitrate" to shallow zone statistical calculation. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure C-3 
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Acrobat 8.0 

CALCULATION COVER SHEET 
Revision to entire calculation due to pagination. 
Due to sample holding time exceedance all "nitrogen in nitrate" will be taken out of the calculation and 
footnotes added to "nitrogen in nitrite and nitrate". 
Re-sample data added at locations DZ-4, DZ-4 duplicate, DZ-5, DZ-6, DZ-8, & DZ-10 throughout 
calculation. 
Sheet 1: table of contents revised. 
Sheet 2, lines 39-41 : deleted discussion about not performing 3-part test on maximum values. 

3 
Sheet 4: Deep zone results summary table revised. 
Sheet 5: revised RPD results table for the deep zone decision unit due to re-sampled data. 
Sheets 10, 11 , 17, 18, 23, 24, & 30: Added maximum value 3-part test results pages to all decision units. 
Sheets 12-18: Analytes deleted on deep zone statistical pages due to re-sample data: Co-60, Ni-63, Pu-
239/240, Sb, Benzo(ghi)perylene, phenanthrene; & pyrene. 
Sheets 6, 12, 19 & 25: deleted "background" and "statistical value above background" rows. 
Sheets 35-39: Deep zone MTCA pages revised due to re-sample data. 
Sheet 51 : Corrected deep zone RPD pages. 
Attachment 1, sheet 1: added the definition for the qualifier "X". 
Sheet 4, lines 31-33: chloride, nitrogen in nitrite and nitrate, and sulfate converted to show correct units. 

4 Sheets 6-30: footnotes arranged properly throughout calculation and listed alphabetically on sheet 6. 

WCH-DE--01 8 (05/08/2007) 
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Washington Closure Hanford "' CALCULATION SHEET 

Originator J. D. Skoglie j() Date 04/15/11 Cale. No. 0100D-CA-V0352 Rev. No. 3 
Project 100-D Field Remediation Job No. 14655 Checked T. E. QueenldJ, Date 04/15/11 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations ~ Sheet No. 1 of 53 

1 Summary 
2 Purpose: 
3 Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 
: perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for 

6 
nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each 

7 contaminant of concern (COG) and contaminant of potential concern (COPC), as necessary. 

8 
9 

10 
11 
12 
13 
14 
15 

Table of Contents: 
Sheets 1 to 5 - Calculation Sheet Summary 
Sheet 6 to 11 - Calculation Sheet Verification Data - Shallow Zone 
Sheet 12 to 18 - Calculation Sheet Verification Data - Deep Zone 
Sheet 19 to 24- Calculation Sheet Verification Data - Staging Pile Area 
Sheet 25 to 30 - Calculation Sheet Verification Data - Overburden 
Sheet 31 to 48 - Ecology Software (MTCAStat) Results 

16 Sheet 49 to 53 - Calculation Sheet Duplicate Analysis 
17 
18 Attachment 1 - 116-D-5, Verification Sampling Results (48 sheets) 

19 
20 Given/References: 
21 1) Sample Results (Attachment 1 ). 
22 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology 
23 (1996). 
24 3) DOE-RL, 2001 , Hanford Site Background: Part 1, Soil Background for Nonradioactive Ana/ytes, DOE/RL-92-24, Rev. 4, 
25 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
26 4) DOE-RL, 2009a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 5, U.S. Department 
~~ of Energy, Richland Operations Office, Richland, Washington. 

29 5) DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 

30 Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

31 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 
32 Olympia, Washington. 
33 7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 
34 Be/ow-detection Umit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of 
35 Ecology, Olympia, Washington. 
36 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC II}, Publication #94-145, 
37 Washington State Department of Ecology, Olympia, Washington. 
;: 9) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

40 
41 Solution: 

42 Calculation methodology is described in Ecology Pub .. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
43 (DOE-RL 2009b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-
44 740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and carcinogenic 
45 risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVP). 
46 
47 Calculation Description: 
48 The S\Jbject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 116-D-5 Waste 

~~ ~~:ti::se a~8:o~=a~i~:;~~~~~=:~;~~ ~;. s~~e::::ti:~i~~~v:~c~:i~~o;t !~=~~~~e ~~ ~:;r!:~:::~ ~~e;g~:WP 

52 (DOE-RL 2009b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP 

53 for this site. 

54 
55 Methodology: 

56 The excavation area of 116-D-5 waste site underwent statistical sampling. The 116-D-5 waste site is divided into four decision units 
57 for verification sampling: the shallow zone, deep zone, staging pile area, and the overburden stockpile. No focused samples were 
58 taken. 
59 
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Washington Closure Hanford O CALCULATION SHEET 

Originator J. D. Skoglie /?) Date 04/18/11 =--=---=----~ Rev. No. 3 
Project 100-D Field Remediation Job No. 14655 · Checked T. E. Queen 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

Date 04/18/11 
SheetNo.2of53 ---

1 Summary (continued) 
2 Methodology, continued: 
3 Analytical results for all sampling locations are summarized in the tables provided on sheets 3, 4, and 5. Further information of 
4 the sample data quality is presented in the data quality assessment section of the associated RSVP. 
5 
6 
7 For nonradioactive analytes with si0% of the data below detection limits, the statistical value calculated to evaluate the 

8 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as 

9 determined by direct inspection of the sample results (Attachment 1 ), the maximum detected value for the data set (which 
10 includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those 
11 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL 
12 was not calculated for data sets with no reported detections. The 95% UCL values were not calculated for radium-226, radium-
13 228, thorium-228, thorium-232, and potassium-40 based on natural occurrence at the Hanford Site. 
14 
15 All nonradionuclide data reported as being undetected are set to½ the detection limit value for calculation of the statistics 
16 (Ecology 1993). For 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. For radionuclide data, calculation of the statistics is done 

19 using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA), 

20 half of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged 

21 before being included in the data set, after adjustments for censored data as described above. 

22 
23 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
24 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets 
25 (n <'10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
26 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat 
27 software (Ecology 1993}. Due to differences in addressing censored data between the RDR/RAWP 
28 (DOE-RL 2009b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable 

~~ ~~:~::::'~~~=~~~~:i~ata set), substitutions for censored data are performed before software input and the resulting data 

31 
32 
33 The WAC 173-340-740(7}(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
34 1} the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
35 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
36 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/C<;)C. 
37 
38 
39 

The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and 
are greater than 5 limes the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each 

40 analytical method and is listed in Table 11-1 of the SAP (DOE-RL 2009a) for certain constituents with cleanup levels. All other 
:~ constituents will have there own pre-determined TDL's based on the laboratory and method used. Where direct evaluation of 

43 the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further 

44 evaluation of the RPD value was not performed. The RPD calculations use the following formula : 

RPD =[ IM-Sl/((M+S)/2)]*100 
45 
46 
47 
48 where, M = Main Sample Value S = Split (or duplicate} Sample Value 
49 
50 For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data 
51 compare favorably. If the RPD is greater than 30% further investigation regarding the usability of the data is performed. To 
52 assist in the identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but 
53 was quantified at less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the 

!i 1::~~:; ::i:::~il:ei:a~~n~ ~~~~::~;~~~~~:t~~;~s:i~n~~~~:~:a% ~sti:;:i~~ i~~-e~:~:~~:~;:;s::~ment 

57 
section of the applicable RSVP. 

58 
59 
60 
61 '-------------------------------------------------' 
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Washington Closure Hanford ri9- CALCULATION SHEET 

Originator J. D. Skoglie / 0 Date 04/15/11 Cale. No. 0100D-CA-V0352 
Project 100-D Field Remediation Job No. 14655 Checked T. E. Quee~ 

Rev. No. 3 
Date 04/15/11 

Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 3 of 53 

1 Summary (continued) 
2 Results: 
3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations 
4 for the shallow zone, deep zone. staging pile area, and overburden area, the WAC 173-340-740(7)(e) 3-part 
5 test evaluation, and the RPO calculations, and are for use in risk analysis and the RSVP for this site. 
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 

Results Summary - Shallow Zone 

Analyte 
95% UCL Maximum 

Result Result 
Cesium-137 0.374 -
Europium-152 0.255 -
Nickel-63 2.89 -
Plutonium-239/240 0.048 -
Uranium-233/234 0.646 -
Uranium-238 0.639 -
Arsenic 2.86 -
Barium 63.5 -
Beryllium 0.210 -
Boron 1.16 -
Cadmium 0.0685 -
Chromium 11 .0 -
Cobalt 8.85 -
Copper 16.8 -
Hexavalent Chromium 0 .. 18 -
Lead 3.67 -
Manganese 326 -
Molybdenum 0.316 -
Nickel 12.0 -
Vanadium 63.7 -
Zinc 50.9 -
Fluoranthene (8310) 0.0105 -
Fluoride 1.1 -
Nitrooen in Nitrite and Nitrateb 3.53 -
Sulfate 18.3 -
Mercury - 0.0651 
Sliver - 1.30 
Benzo(a)anthracene (8310) - 0.0118 
Benzo(a)pvrene (8310) - 0.00856 
Benzo(b)fluoranthene (8310) - 0.0152 
Benzo(k)fluoranthene (8310) - 0.00501 
Chrvsene (8310) - 0.0128 
lndeno(1,2,3-cd)pyrene (8310) - 0.00634 
I Phenamnrene , o-> 1 u J U.uuo lb 

Pvrene (8310) - 0.0139 
Chloride - 13.9 
3-Part Test Evaluation: 

95% UCL or 

Maximum• > Cleanup Limit? NO YES 
> 10% above Cleanup Limit? NO NO 
Anv sample> 2x Cleanuo Limit? NO NO 

Units 

pCi/g 
pCi/g 
pCi/g 
pCi/o 
pCi/o 
pCi/o 
mq/kg 
mQtKQ 
mq/kQ 
mg/kg 
mg/kg 
mg/kg 
mo/l<a 
mo/kg 
mo/ko 
mq/kq 
mg/kQ 
mg/kg 
mg/kg 

mg/kg 
ma/ko 
mQtKg 
mg/kg 
mg/kg 

mo/ko 
mq/kQ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mo/kg 
mo/ko 

~k<l mQ 
mu ,irn 

mn /kn 

ma/ka 

51 "The 95% UCL result or maximum value, depending on data 
52 censorship, as described in the methodology section. 
53 0 D . . . 
54 ue to an excessive sample holding time exceedance for EPA 

Method 300.0 (anions) nitrate and nitrite, the reported results are 
from EPA Method 353.2 (nitrogen in nitrite and nitrate). 

- = not applicable 

B = blank contamination (inorganic constituents) 
C = Sample was </= 5X the blank concentration 
DE = direct exposure 
GW = groundwater 
J = estimate 
L = dilution indicating physical and 
chemical interference are present 
M = sample duplicate precision not met 
MTCA = Model Toxics Control Act 
PQL = practical quantitation limit 
a= qualifier 
QA/QC = quality assurance/quality control 
RAG = remedial action goal 
RDR/RAWP = remedial design report/remedial 
action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 

TDL = target detection limit 
U = undetected 
UCL = upper confidence limit 
WAC = Washington Administrative Code 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 
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Washin n Closure Hanford CALCULATION SHEET 

Originator J . D. Sko lie Date 04/28111 Cale. No. 01000-CA-VO 52 Rev. No. 4 
Project 100-D Reid Remediation Job No. 14655 Checked T. E. Queen Date 04/28/11 
Subject 116-0-5 Waste Site Cleanu Verification 95% UCL Calculations Sheet No. 4 of 53 

1 Summary (continued) 

2 R I S esu ts ummarv- D eep z one 

3 

4 
5 
6 
7 
8 
9 

Analyte 

Cesium-137 
Europium-152 
Strontlum-90 
Uranium-233/234 
Uranium-238 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Hexavalent Chromium 
Lead 
Maooanese 
Mercury 
Molybdenum 
Nickel 

Vanadium 
Zinc 
Benzo(a)anthracene (8310) 
Benzo(aJpyrene (8310) 
Benzo(b)fluoranthene (8310\ 
Benzo(kl fluoranthene (8310) 
Chrysene (8310) 
Fluoranthene (8310) 
Chloride 
Nitrogen in Nitrite and Nitrate" 

Sulfate 

Antimony 

Bis/2-ethylhexvllohthalate 

Benzo(ghi)perytene (8310) 
Dibenz[a.h]anthracene (8310) 
lndeno(1 .2.~d)pyrene (8310) 
Phenanthrene (8310) 
IPyrene (8310) 

4,4'-DDT 
Fluoride 

3-Part Test Evaluation: 

95% UCL or 
Maximum• > Cleanup Limit? 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

95% UCL Maximum 
Result Result 

1.02 -
0.449 -
0.130 -
0.531 -
0.572 -
3.08 -
72.3 -

0.255 -
0.934 -
0.0897 -

19.7 -
8.97 -
18.0 -
0.34 -
5.63 -
334 -

0.126 -
0 .315 -
12.9 -
58.6 -
49.8 -

0.0871 -
0.0572 -
0.0875 -
0.0489 -
0.0801 -
0.0836 -

9.05 -
10.6 -
55.0 -
- 0.438 

- 0.120 

- 0.190 
- 0.0360 
- 0.220 
- 0.0430 
- 0.600 

- 0 .00100 

- 1.1 

YES YES 
YES NO 
YES NO 

Units 

pCi/Q 
pCl/g 
pCi/Q 
pCi/a 
PCi/q 
mQ/kQ 
mg/kg 
mQ/kg 
mq/kq 
mg/kg 
mQ/kq 
ma/ka 
mg/kg 
mg/kQ 
mg/KQ 
mQ/ka 
mQ/ka 
mg/kg 
mQ/kg 

mg/kg 
mg/kg 

mQ/kg 
mg/kg 
mQ/kQ 
mQ/kQ 
mo/ka 
mg/kg 
mg/kQ 

mQ/ka 

mg/kg 

mg/kg 

mQ/kQ 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mQ/ka 
mg/kg 

ma/ko 

R Its 5 esu ummarv- s tacunQ Pi e Area 

Analyte 
95% UCL Maximum 

Result Result 
Uranium-233/234 0.581 -
Uranium-238 0.589 -
Arsenic 2.35 -
Barium 62.1 -
Bervllium 0.187 -
Boron 1.12 -
Cadmium 0.0666 -
Chromium 8.00 -
Cobalt 7.29 -
Copper 12.3 -
Hexavalent Chromium 0 .16 -
Lead 3.24 -
Manganese 277 -
Molybdenum 0.280 -
Nickel 10.1 -
Vanadium 52.3 -
Zinc 42.2 -
Benzo(a)anthracene (8310) 0.00377 -
Benzo(b)fluoranthene (8310) 0.00458 -
Chrysene (8310) 0.00532 -
Fluoranthene (8310) 0.00766 -
Nitrogen in Nitrite and Nitrate" 3.15 -
Sulfate 26.5 -
Antimonv - 0.239 
Silver - 0.228 
Benzo(a)pvrene (8310) - 0.00448 
Benzo(ghi)perytene (8310) - 0.00275 
Benzo(k)fluoranthene (8310) - 0.00391 
Dibenz[a,h]anthracene (8310) - 0.00139 

Phenathrene (8310) - 0.00311 

Pyrene (8310) - 0.00896 

beta-BHC - 0.00151 

4,4'-DDE - 0.00657 
Endrin aldehyde - 0.00138 
Endrin ketone - 0.0172 
Methoxychlor - 0.0196 
Chloride 74.8 
Fluoride 0.30 
3-Part Test Evaluation: 

95% UCL or 
Maximum• > Cleanup Limit? NO YES 
> 10% above Cleanup Limit? NO NO 
Any sample> 2x Cleanup Limit? NO NO 
The 95% UCL result or maximum value, depending on data 
censorship, as descnbed on the methodology section. 

Units 

pCi/a 
pCi/g 
mQ/kq 
mQ/kQ 
mg/kg 
mn/lcn 

mQ/kQ 
mg/kg 
mQ/kg 
mg/kQ 
mQ/ka 
mg/kQ 
mg/kg 
mQ/kQ 
ma/ka 
mg/kg 
mQ/ka 
mg/kg 
mQ/ka 
mg/kg 

mQ/ka 
ma/ka 
mQ/kQ 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mQ/ka 
mg/kg 

mg/kg 

mQ/ko 

ma/kn 

mQ/kQ 
mQ/ka 

mg/kQ 
ma/kQ 
ma11<0 

ma/ka 

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 

• Due to an excessive sample holding time exceedance for EPA 
Method 300.0 (anions) nitrate and nitrite, the reported results are from 
EPA Method 353.2 (nitrogen in nitrite and nitrate). 

54 
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Washington Closure Hanford CALCULATION SHEET 

Originator J . D. Sko lie Date 04/15/11 Cale. No. 0100D-CA-V0352 Rev. No. 3 
Project 100-D Field Remediation Job No. 14655 Checked T . E. Queen Date 04/1 5/ 11 
Subject 116-D-5 Waste Site Cleanu Verification 95% UCL Calculations --~---:-o'--t1r-A:-t,---- Sheet No. 5 of 53 

1 Summary (continued) 

2 Results Summary - Overburden • 

3 Analyte 

4 Cesium-137 

5 Europium-152 
6 Nickel-63 
7 Uranium-233/234 
8 Uranium-238 
9 Arsenic 

10 Barium 
11 Bervtlium 
12 Boron 
13 Cadmium 
14 Chromium 
15 Cobalt 
16 Cooper 
17 Lead 
18 Manganese 
19 Molvbdenum 

20 Nickel 
21 Vanadium 
22 Zinc 
23 Benzo(a)anthracene (8310) 
24 Benzo(a)pyrene (8310) 

25 Benzo(b)tluoranthene (8310) 
26 Benzo(ohilpervlene (8310) 
27 Benzo(k)fluoranthene (8310) 
28 Chrvsene (8310) 
29 Fluoranthene (8310) 
30 lndeno/1.2.~dlpvrene 
31 Phenanthrene (8310) 
32 Pyrene (8310) 
33 Chloride 
34 Nitrogen in Nitrite and Nitrate· 
35 Sulfate 
36 Hexavalent Chromium 
37 Mercury 
38 Bis(2-ethy1hexvt)phthalate (8270) 
39 Anthracene (8310) 
40 Dibenzfa.hlanthracene (8310) 
41 Heptachlor epoxide 
42 3-Part Test Evaluation: 
43 
44 95% UCL or 
45 Maximum• > Cleanup Limit? 
46 > 10% above Cleanup Limit? 
47 Anv samole > 2x Cleanuo Limit? 

95% UCL Maximum 
Result Result 

0.102 

0.082 

2.46 
0.596 
0.702 
. 2.13 

58.5 
0.177 
0.850 
0.0625 

6.99 
7.55 
15.1 
2.62 
285 

0 .304 

8.79 
56.4 

43.7 
0.0726 
0.0495 

0.068 
0.0264 
0.0183 
0.0467 
0.0748 
0.0125 
0.0271 
0.296 
59.0 
5.34 
22.3 

YES 
YES 
YES 

0.18 
0.0276 
0.854 

0.0122 
0.00673 
0.00151 

YES 
YES 
YES 

48 "The 95% UCL result or maximum value, depending on data 
49 censorship. as described in the methodology section. 

Units 

pCi/g 

pCi/g 
pCi/o 
oCi/a 
pCi/a 
mg/kg 
mQ/ka 
mQ/kQ 
mg/kg 
mo/ko 
m<lfka 
mQ/ka 
m<lfka 
mg/kg 
mo/ka 
ma/ka 

mo/ka 
mQ/kQ 
mg/kg 
ma/ko 
mg/kg 

mg/kg 
mo/ko 
mg/kg 
mQ/ko . 
mg/kg 
mQ/ka 
m(lfl(g 
mg/kg 
mQ/ka 
mg/Kg 
mo.ka 
mQ/kg 
mg.kg 
mg/ko 
mg/kg 
ma/Im 
mg/kg 

;~ • Due to an excessive sample holding time exceedance for EPA Method 

52 
300.0 (anions) nitrate and nitrite, the reported results are from EPA Method 

53 
353.2 (nitrogen in nitrite and nitrate). 

54 
55 

Relative Percent Difference Results and QA/QC Analysis• 

Analyte 
Excavation Duplicate Analysis 

sz DZ SPA 

Potasium-40 5.9% 0.0% 5.5% 

Radium-226 22.8% 0.4% 
Aluminum 5.6% 17.7% 4.1% 
Barium 3.2% 10.9% 9.8% 
Calcium 11.8% 18.9% 3.1% 
Chromium 14.2% 11.3% 21.0% 
Copper 21 .9% 19.6% 3.5% 
Iron 8.0% 10.1% 7.3% 
Lead 9.8% ,:;·,, 0.3% 
Magnesium 4.4% 22.9% 8.3% 
Manganese 3.1% 7.8% 0.4% 
Silicon 26.7% 3.4% 11.7% 
Sodium .. · 41.0o/o 
Vanadium 16.9% 4.3% 17.9% 
Zinc 8.7% 7.6% 9.2% 

"RPO listed where result produced. based on criteria. If RPD not 
required. no value is listed. The significance of the reported RPO 
values. including values greater than 30%, is addressed in the data 
quality assessment section of the RSVP. 
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Attachment to Waste Site Reclassification Form 20 10-012 

CALCULATION SHEET 

Washington Closure Hanford 
Originator J. D. Sko lie Date 04/28/11 

Project 100-0 Field Re talion Job No. 14655 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 11 6-0 -5 Statistical Calculations 
2 Verification Data - Shallow Zone 
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 

Sample Sample Sample 
Area Number Date 

SZ-3 J19CC8 11/10/09 
Duplicate of 

J1 9CD8 11/10/09 
J19CC8 

SZ-1 J19CC6 11/10/09 

SZ-2 J19CC7 11/10/09 

SZ-4 J19CC9 11/10/09 

SZ-5 J19CD0 11/10/09 

SZ--6 J19CD1 11 /10/09 

SZ-7 J19CD2 11/10/09 

SZ-8 J19CD3 11/10/09 

SZ-9 J19CD4 11/10/09 

SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-1 2 J19CD7 11/10/09 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 

SZ-3 J19CC8/ 
J1 9CD8 

11 /1 0/09 

SZ-1 J1 9CC6 11/10/09 
SZ-2 J19CC7 11/10/09 

SZ-4 J19CC9 11/10/09 
SZ-5 J1 9CDO 11/10/09 
SZ--6 J19CD1 11/10/09 
SZ-7 J19CD2 11 /10/09 
SZ-8 J19CD3 11/10/09 

.. SZ-9 J19CD4 11 /10/09 
SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

34 S . . IC tat,stica omp, cons utaf 
35 

36 

37 
38 
39 
40 
41 
42 
43 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Cesium-137 Europium-152 
pCi/g Q MDA pCi/g Q MDA 

0.083 0.043 0.113 u 0.113 

0.062 0.032 0.073 u 0.073 

0.014 u 0.014 0.045 u 0.045 

0.033 u 0.033 0.094 u 0.094 

0.025 u 0.025 0.064 u 0.064 

1.62 0.033 1.04 0.071 

0.022 u 0.022 0.047 u 0.047 

0.027 u 0.027 0.D78 u 0.078 

0.020 u 0.020 0.051 u 0.051 
0.029 0.017 0.050 u 0.050 
0.027 u 0.027 0.067 u 0.067 
0.034 0.027 0.061 u 0.061 

0.027 u 0.027 0.066 u 0.066 

Cesium-137 Europium-152 
JCi/c JCi/, 

0.073 0.047 

0.007 0.023 
0.017 0.047 

0.01 3 0.032 
1.62 1.04 

0.011 0.024 
0.01 4 0.039 
0.010 0 026 
0.029 0.025 
0.014 0.034 
0.034 0.031 
0.01 4 0.033 

Cesium-137 Europium-152 

Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. 

12 12 
67% 92% 
0.154 0.117 
0.462 0.291 
1.64 1.64 

0.374 0.255 
1.62 1.04 

Note: The following footnotes apply to ail stat1st1cal and maximum calculation pages. 

Nickel-63 Plutonium-239/240 Uranium-233/234 
pCl/g Q MDA oCi/a Q MDA oCi/a Q MDA 

-0.098 u 3.23 0.006 u 0.024 0.559 0.171 

1.61 u 3.23 0 u 0.142 0.487 0.177 

1.50 u 3.09 0.016 u 0.048 0.661 J 0.187 
1.09 u 3.42 0 u 0.038 0.674 0.166 
1.08 u 3.09 0 u 0.035 0.539 0.229 
7.49 3.49 0.045 0.043 0.534 0.255 

-0.105 u 3.48 -0.005 u 0.052 0.477 0 .152 
-0.084 u 2.76 0:007 u 0.031 0.270 0.188 
-0.591 u 3.25 -0.007 u 0.040 0.794 0.156 
1.96 u 3.42 -0.015 u 0.116 0.650 0.166 

0.752 u 3.31 0.017 u 0.133 0.542 0.166 
1.42 u 3.02 0 u 0.110 0.667 0.176 

0.495 u 2.97 0 u 0.139 0.664 0.175 

Nickel-63 Plutonium-239/240 Uranium-233/234 
JCi/c oCi/c oCi/c 

1.62 0.042 0.523 

1.55 0.024 0.661 
1.71 0.019 0.674 
1.55 0.018 0.539 
7.49 0.045 0.534 
1.74 0.026 0.477 
1.38 0.016 0.270 
1.63 0.020 0.794 
1.71 0.058 0.650 
1.66 0.067 0.542 
1.51 0.055 0.667 
1.49 0.070 0.664 

Nickel-63 Plutonium-239I240 Uranium-233/234 

Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic . nonparametric z-statistic. nonparametric z-statistic. 

12 12 12 
92% 92% 0% 
2.08 0.D38 0.583 
1.71 0.020 0.133 
1.64 1.64 1.64 
2.89 0.048 0.646 
7.49 0.045 0.794 

Cale. No. 01000-CA-V0352 
Checked T. E. Queen 

Uranium-238 
oCi/a Q MDA 

0.514 0.171 

0 .579 0.177 

0.734 J 0.187 
0.434 0.1 66 
0.41 9 0.229 
0.501 0.255 
0.338 0.152 
0.393 0.188 
0.570 0.156 
0.953 0.166 
0 .347 0.166 
0.575 0.176 
0.779 0.175 

Uranium-238 
JCi/u 

0.547 

0.734 
0.434 
0.419 
0.501 
0.338 
0.393 
0.570 
0.953 
0.347 
0.575 
0.779 

Uranium-238 

Radionuclide data set. Use 
nonparametric z-statistic. 

12 
0% 

0.549 
0.189 
1.64 

0.639 
0 .953 

• Due to a sample holding t ime exceedance, non-detected Method 300.0 nitrite data were rejected; and all detected Method 300.0 nitrate and nitrite data are considered estimated. It was anticipated that the 
hold time requirement for IC anions (Method 300.0) would not be met; therefore EPA Method 353.2 was also requested. Data frnm EPA Method 353.2 was used to calculate the 95% UCL. Method 353.2 
nitrogen results are assumed to exist entirely as nitrate based on the environmental fate of nitrite . 
b Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples are for information only. 
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CALCULATION SHEET 
Washington Closure Hanford 

Originator J. D. Sko lie 
Project 100-D Field Remediat1 n 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

116-0-5 Statistical Calculations 
Verification Data• Shallow Zone 

Sample Sample Sample 
Area Number Date 
SZ-3 J19CC8 11/10/09 

Duplicate of 
J19CD8 11/10/09 

J19CC8 
SZ-1 J19CC6 11/10/09 
SZ-2 J19CC7 11/10/09 
SZ-4 J19CC9 11/10/09 
SZ-5 J19CD0 11/10/09 
SZ-6 J19CD1 11/10/09 
SZ-7 J19CD2 11/10/09 
SZ-8 J19CD3 11/10/09 
SZ-9 J19CD4 11/10/09 

SZ-10 J19CD5 11/1 0/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

a 1stica IC 17 St t 
18 Sample 

t t ompu a ,on 
Sample 

npu t D t aa 
Sample 

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 

Area Number Date 

SZ-3 J19CC8/ 11/10/09 
J19CD8 

SZ-1 J19CC6 11/10/09 
SZ-2 J19CC7 11/10/09 
SZ-4 J19CC9 11 /10/09 
SZ-5 J19CD0 11/10/09 
SZ-6 J19CD1 11/10/09 
SZ-7 J19CD2 11/10/09 
SZ-8 J19CD3 11 /10/09 
SZ-9 J19CD4 11/10/09 

SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

Statistical Computations 

95% UCL based on 

N· 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mQ/kg) 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
ma/ka Q PQL mQ/kQ Q PQL 
2.93 0.688 62.3 0.344 

3.19 0.706 64.3 0.353 

2.14 0.751 44.4 0.376 
4.63 0.884 69.5 0.442 
2.37 0.885 66 .6 0.443 
1.99 0.646 57.9 0.323 
2.82 0.727 60.6 0.363 
1.72 0.753 57.2 0.377 
1.61 0.693 57.6 0.346 
2.49 0.833 56.4 0.416 
1.96 0.804 53.5 0.402 
2.26 0.710 62.7 0.355 
2.11 0.712 64.6 0.356 

Arsenic Barium 
ma/kl mQ/kil 

3.06 63.3 

2.14 44.4 
4.63 69.5 
2.37 66 .6 
1.99 57.9 
2.82 60 .6 
1.72 57.2 
1.61 57.6 
2.49 56.4 
1.96 53.5 
2.26 62.7 
2.11 64.6 

Arsenic Barium 

Large data set (n 2:10), use Large data set (n 2:10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 

2.43 59.5 
0.809 6.66 
2.86 63.5 
4.63 69.5 

20 
DE, GW & River 

200 

Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because ail values are below 
background (6.5 mg/kg) the background (132 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Remaining Sites Verification Package fo r the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

Date 04/15/11 
Job No. _1_4_6_55 ___ _ 

Beryllium 
mQ/kQ Q PQL 
0.178 0.138 

0.172 0.141 

0.1 47 B 0.150 
0.332 0.177 
0.213 0.177 
0.171 0.129 
0.156 0.145 
0.169 0.151 
0.156 0.139 
0.195 0.167 
0.155 B 0.161 
0.188 0.142 
0.186 0.142 

Beryllium 
mQ/k~ 

0.175 

0.147 
0.332 
0.213 
0.171 
0.156 
0.169 
0.156 
0.195 
0.155 
0.188 
0.186 

Beryllium 
Large data set (n 2:10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 

0.187 
0.0496 
0.210 
0.332 

1.51 
GW & River 
Protection 

NA 
NA 
NA 

Because ail values are below 
background (1 .51 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Cale. No. 0100D-CA-V0352 
Checked T. E. Quee~ 

Boron Cadmium 
mQ/kQ Q PQL ma/kQ Q PQL 
1.12 B 1.38 0.0728 B 0.138 

0.949 B 1.41 0.0750 B 0.141 

0.400 B 1.50 0.0474 B 0.150 
0.897 B 1.77 0.0658 B 0.177 
1.17 B 1.77 0.0702 B 0.177 

0.705 B 1.29 0.0878 B 0.129 
0.764 B 1.45 0.0562 B 0.145 
0.701 B 1.51 0.0423 B 0.151 
0.445 B 1.39 0.0370 B 0.139 
0.692 B 1.67 0.0528 B 0.167 
0.675 B 1.61 0.0589 B 0.161 
1.98 1.42 0.0686 B 0.142 
1.1 0 B 1.42 0.0506 B 0.142 

Boron Cadmium 
ma/kc mg/k~ 

1.03 0.0739 

0.400 0.0474 
0.897 0.0658 
1.17 0.0702 

0.705 0.0878 
0.764 0.0562 
0.701 0.0423 
0.445 0.0370 
0.692 0.0528 
0.675 0.0589 
1.98 0.0686 
1.10 0.0506 

Boron Cadmium 

Large data set (n 2:10), use Large data set (n 2:10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 

0.880 0.0593 
0.420 0.01 45 
1.16 0.0685 
1.98 0.0878 

320 0.81 
GW & River 

GW Protection Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3-part 
Because all values are below 
background (0.81 mg/kg) the 

test criteria when compared to 
WAC 173-340 3-part test is 

the most stringent RAG. 
not required. 

Rev. 0 

Rev. No. 3 
Date 04T-i'511 1 

Sheet No. _7_o'-f--'5-"3 _ __ _ 

Chromium Cobalt Coooer 
mQ/ka Q PQL ma/kQ Q PQL mg/kg Q PQL 

11 .1 J 0.1 38 6.22 1.38 15.2 0.688 

12.8 J 0.141 5.82 1.41 12.2 0.706 

6.66 J 0.150 9.01 1.50 15.5 0.751 
20.3 J 0.177 10.2 1.77 23.7 0.884 
8.01 J 0.177 8.60 1.77 15.5 0.885 
9.63 J 0 .129 8.11 1.29 14.7 0.646 
10.2 J 0.145 5.92 1.45 12.1 0.727 
5.53 J 0.151 8.97 1.51 14.4 0.753 
6.32 J 0.139 9.14 1.39 14.1 0.693 
9.87 J 0.167 8.34 1.67 16.4 0.833 
6.11 J 0.161 8.71 1.61 15.4 0.804 
7.66 J 0.142 7.64 1.42 14.9 0.710 
7.03 J 0 .142 8.49 1.42 14.5 0.712 

Chromium Cobalt Copper 
mQ/k~ mQ/kQ mQ/k 

12.0 6.02 13.7 

6.66 9.01 15.5 
20.3 10.2 23.7 
8.01 8.60 15.5 
9.63 8.11 14.7 
10.2 5.92 12.1 
5.53 8.97 14.4 
6.32 9.14 14.1 
9.87 8.34 16.4 
6.11 8.71 15.4 
7.66 7.64 14.9 
7.03 8.49 14.5 

Chromium Cobalt Copper 
Large data set (n 2:10), Large data set (n 2:1 0), Large data set (n 2:10), 
lognormal and normal lognormal and normal lo9normal and normal 

distribution rejected, use distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. z-statistic. 

12 12 12 
0% 0% 0% 

g,11 8.26 15.4 
4.03 1.24 2.83 
11 .0 8.85 16.8 
20.3 10.2 23.7 

18.5 
GW & River 

15.7 22.0 

Protection GW Protection River Protection 

NO NA NO 
NO NA NO 
NO NA NO 

Because all values are below The data set meets the 3-
The data set meets the 3-part 

background (15.7 mg/kg) the part test criteria when 
test criteria when compared 

WAC 173-340 3-part test is compared to the most 
to the most stringent RAG. 

not required. stringent RAG. 
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CALCULATION SHEET ~ 
Washington Closure Hanford 

Originator J. D. Skoglie 
Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Statistical Calculations 
Verification Data - Shallow Zone 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Sample 

Area 
SZ-3 

Duplicate of 
J19CC8 

SZ-1 
SZ-2 
SZ-4 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 
SZ-10 
SZ-11 
SZ-12 

Sample Sample 

Number Date 
J19CC8 11/10/09 

J19CD8 11/10/09 

J19CC6 11/10/09 
J19CC7 11/10/09 
J19CC9 11/10/09 
J19CD0 11/10/09 
J19CD1 11/10/09 
J19CD2 11/10/09 
J19CD3 11/10/09 
J19CD4 11/10/09 
J19CD5 11/10/09 
J19CD6 11/10/09 
J19CD7 11/10/09 

17 S .• IC tatIstica amputation nput D ata 

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 

Sample Sample Sample 

Area Number Date 

SZ-3 J19CC8/ 11/10/09 
J19CD8 

SZ-1 J19CC6 11/10/09 
SZ-2 J19CC7 11/10/09 
SZ-4 J19CC9 11110/09 
SZ-5 J19CD0 11/10/09 
SZ-6 J19CD1 11/10/09 

SZ-7 J19CD2 11/10/09 
SZ-8 J19CD3 11/10/09 
SZ-9 J19CD4 11/10/09 
SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradlonuclide and RAG type 

(mg/kg) Unless otherwise noted 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup limit? 
> 10% above Cleanup limit? 

Any sample > 2X Cleanup limit? 

WAC 173-340 Compliance? 

Hexavalent Chromium Lead 

ma/ka Q PQL ma/ka Q PQL 
0.17 B 0.21 3.10 0.344 

0.18 B 0.20 2.81 0.353 

0.19 B 0.20 1.99 0.376 
0.15 B 0.22 7.44 0.442 
0.12 B 0.21 2.76 0.443 
0.17 B 0.21 2.37 0.323 
0.18 B 0.20 2.33 0.363 
0.19 B 0.20 1.60 0.377 
0.20 B 0.21 1.38 0.346 
0.18 B 0.21 2.97 0.416 
0.11 B 0.21 3.44 0.402 
0.17 B 0.20 3.22 0.355 
0.20 B 0.20 2.74 0.356 

Hexavalent Chromium Lead 
ma/ka mc:ilkl 

0.18 2.96 

0.19 1.99 
0.15 7.44 
0.12 2.76 
0.17 2.37 
0.18 2.33 
0.19 . 1.60 
0.20 1.38 
0.18 2.97 
0.11 3.44 
0.17 3.22 
0.20 2.74 

Hexavalent Chromium Lead 
Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
0% 0% 
0.17 2.93 
0.03 1.55 
0.1 8 3.67 
0.20 7.44 

2 10.2 
GW & River 

River Protection Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3-part 
Because all values are below 

test criteria when compared 
background (10.2 mg/kg) the 

to the most stringent RAG. 
WAC 173-340 3-part test is 

not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

Date 04/15/11 
Job No. 14655 ------

Manganese 

mg/kg Q PQL 
263 3.44 

255 3.53 

332 3.76 
398 4.42 
327 4.43 
282 3.23 
250 3.63 
307 3.77 
302 3.46 
313 4.16 
306 4.02 
285 3.55 
297 3.56 

Manganese 
mc:ilkl 

259 

332 
398 
327 
282 
250 
307 
302 
313 
306 
285 
297 

Manganese 

Large data set (n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
305 
38.2 
326 
398 

512 
GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (512 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Molybdenum 

ma/ka Q PQL 
0.265 B 1.38 

0.218 B 1.41 

0.366 B 1.50 
0.362 B 1.77 
0.281 B 1.77 
0.275 B 1.29 
0.215 B 1.45 
0.292 B 1.51 
0.298 B 1.39 
0.287 B 1.67 
0.309 B 1.61 
0.268 B 1.42 
0.299 B 1.42 

Molybdenum 
mg/k, 

0.242 

0.366 
0.362 
0.281 
0.275 
0.215 
0.292 
0.298 
0.287 
0.309 
0.268 
0.299 

Molvbdenum 

Large data set (n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 

0.291 
0.0429 
0.316 
0.366 

8 

GW Protection 

NO 
NO 
NO 

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

the most stringent RAG. 

Rev. No. 3 
Date 04/15/11 

Sheet No. ""8-'o __ f--53"-----

Nickel Vanadium 

ma/k<i Q PQL ma/ka Q PQL 
10.8 2.75 42.4 J 1.72 

11 .2 2.82 35.8 J 1.76 

9.32 3.01 76.8 J 1.88 
20.8 3.54 49.3 J 2.21 
9.18 3.54 56.9 J 2.21 
9.07 2.58 55.2 J 1.62 
10.7 2.91 40.7 J 1.82 
7.80 3.01 65.4 J 1.88 
8.25 2.77 68.4 J 1.73 
10.6 3.33 54.4 J 2.08 
8.91 3.22 61 .5 J 2.01 
9.16 2.84 52.9 J 1.77 
9.26 2.85 62.1 J 1.78 

Nickel Vanadium 
mg/k~ mg/k~ 

11 .0 39.1 

9.32 76.8 
20.8 49.3 
9.18 56.9 
9.07 55.2 
10.7 40.7 
7.80 65.4 
8.25 68.4 
10.6 54.4 
8.91 61 .5 
9.16 52.9 
9.26 62.1 

Nickel Vanadium ' 
Large data set (n 2:10), 

large data set (n 2:10), use 
lognormal and normal 

MTCAStat lognormal 
distribution rejected, use 

distribution. 
z-statistic. 

12 12 
0% 0% 
10.3 56.9 
3.43 10.9 
12.0 63.7 
20.8 76.8 

19.1 85.1 

GW Protection GW Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3-part 
Because all values are below 

test criteria when compared 
background (85.1 mg/kg) the 

to the most stringent RAG. 
WAC 173-340 3-part test is 

not required. 

Rev. 0 

Zinc Fluoranthene 

malka Q PQL ua/ka Q PQL 
38.2 6.88 24.1 3.43 

35.0 7.06 7.62 3.39 

51 .7 7.51 3.38 u 3.38 
62.1 8.84 3.60 u 3.60 
47.1 8.85 3.37 u 3.37 
48.1 6.46 30.5 3.34 
35.8 7.27 3.36 u 3.36 
48.6 7.53 3.33 u 3.33 
50.1 6.93 3.43 u 3.43 
48.4 8.33 6.54 3.45 
49.2 8.04 2.06 J 3.44 
46.3 7.10 8.52 3.41 
48.3 7.12 2.22 J 3.42 

Zinc Fluoranthene 
mg/k~ ug/k~ 

36.6 15.9 

51 .7 1.69 
62.1 1.80 
47.1 1.69 
48.1 30.5 
35.8 1.68 
48.6 1.67 
50.1 1.72 
48.4 6.54 
49.2 2.06 
46.3 8.52 
48.3 2.22 

Zinc Fluoranthene 
Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
0% 50% 
47.7 6.33 
6.74 8.76 
50.9 10.5 
62.1 30.5 

67.8 
18000 
ug/kg River 

River Protection Protection 

NA NO 
NA NO 
NA NO 

Because all values are below The data set meets the 3-
background (67.8 mg/kg) the part test criteria when 
WAC 173-340 3-part test is compared to the most 

not required. stringent RAG. 
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CALCULATION SHEET i 
Washington Closure Hanford 

Originator J. D. Skoglie 
Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Statistical Calculations 
Verification Data• Shallow Zone 

2 
3 

Sample 

Area 
SZ-3 

Sample Sample 

Number Date 
J19CC8 11/10/09 

4 

5 
6 
7 
8 
9 

Duplicate of 
J19CD8 11/10/09 

J19CC8 
SZ-1 J19CC6 11/10/09 

SZ-2 J19CC7 11/10/09 
SZ-4 J19CC9 11/10/09 
SZ-5 J19CD0 11/10/09 
sz~ J19CD1 11/10/09 
SZ-7 J19CD2 11/10/09 
SZ-8 J19CD3 11/10/09 
SZ-9 J19CD4 11/10/09 

SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

10 
11 
12 
13 
14 
15 
16 
17 S I IC tatist ca ti omputa on nput D ala 

18 

19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 S 

33 

34 

35 
36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

46 

Sample Sample Sample 

Area Number Date 

SZ-3 J19CC8/ 11/10/09 
J19CD8 

SZ-1 J19CC6 11/10/09 
SZ-2 J19CC7 11/10/09 
SZ-4 J19CC9 11/10/09 
SZ-5 J19CD0 11/10/09 
sz~ J19CD1 11/10/09 
SZ-7 J19CD2 11/10/09 
SZ-8 J19CD3 11/10/09 
SZ-9 J19CD4 11/10/09 

SZ-10 J19CD5 11/10/09 
SZ-11 J19CD6 11/10/09 
SZ-12 J19CD7 11/10/09 

tatlstical C amputations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradlonucflde and RAG type 

(mq/kq\ 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv samole > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Fluoride 
,,11,rogen m Nitrate ana 

Nitrite /Method 353.21• 
ma/ka Q PQL ma/ka Q PQL 

0.4 B 2.4 3.34 0.20 

0.5 B 2.6 2.76 0.21 

2.6 u 2.6 0.64 0.19 
2.6 u 2.6 1.28 0.23 
0.4 B 2.4 0.26 0.20 
2.6 u 2.6 2.48 0.21 
0.5 B 2.7 0.53 0.21 
0.3 B 2.6 0.92 0.21 
2.4 u 2.4 0.23 0.21 
2.6 u 2.6 3.52 0.20 
2.3 u 2.3 0.91 0.20 
2.5 u 2.5 3.16 D 0.42 
0.3 B 2.4 0.66 0.20 

Nitrogen In Nitrate and 
Fluoride Nitrite (Method 353.2)' 

mg/k~ mg/kg 

0.5 3.05 

1.3 0.64 
1.3 1.28 
0.4 0.26 
1.3 2.48 
0.5 0.53 
0.3 0.92 
1.2 0.23 
1.3 3.52 
1.2 0.91 
1.3 3.16 
0.3 0.66 

Nitrogen in Nitrate and 
Fluoride Nitrite (Method 353.21• 

Large data set (n 2:10), 
Large data set (n 2:10), use 

lognormal and normal 
distribution rejected, use 

MTCAStat lognormal 

z-statistic. 
distribution. 

12 12 
58% 0% 
0.9 1.47 
0.5 1.22 
1.1 3.53 
2.6 3.52 

96 1000 

GW Protection GW Protection 

NA NO 
NA NO 
NA NO 

Because all values are below 
The data set meets the 3-part 

background (2.81 mg/kg) the 
test criteria when compared 

WAC 173-340 3-part test is 
to the most stringent RAG. 

not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

Date 04/28/11 
Job No. 14655 ------

Sulfate 

ma/ka Q PQL 
11 .1 2.4 

7.0 2.6 

3.7 2.6 
10.9 2.6 
5.3 2.4 

23.3 2.6 
11 .0 2.7 
3.6 2.6 
1.9 B 2.4 
25.2 2.6 
7.9 2.3 
11 .2 2.5 
4.7 2.4 

Sulfate 

mg/kg 

9.05 

3.70 
10.9 
5.30 
23.3 
11 .0 
3.60 
1.90 
25.2 
7.90 
11 .2 
4.70 

Sulfate 

Large data set (n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
9.81 
7.46 
18.3 
25.2 

25000 

GW Protection 

NA 
NA 
NA 

Because all values are below 
background (237 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen jfJ:,= 

Rev.0 

Rev. No. 4 
Date 04/28111 

Sheet No. -'9--'o-'-f.;..53'-----
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Washington Closure Hanford 
Originator J. D. Sk lie 

Project 100-D Area Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Waste Site 
2 Verification Data - Shallow zone 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 
SZ-3 

Duplicate of 
J19CC8 

SZ-1 
SZ-2 
SZ-4 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Date 
J19CC8 11/10/09 

J19CD8 11/10/09 

J19CC6 11/10/09 
J19CC7 11/10/09 
J19CC9 11/10/09 
J19CDO 11/10/09 
J19CD1 11/10/09 
J19CD2 11/10/09 
J19CD3 11/10/09 
J19CD4 11/10/09 
J19CD5 11/10/09 
J19CD6 11/10/09 
J19CD7 11/10/09 

18 3-Part Test Evaluations 
19 
20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limi 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless noted otherwise 
3-PART TEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Mercur 
ma/ka Q PQL 
0.0265 u 0.0265 

0.0277 u 0.0277 

0.0279 u 0.0279 
0.0145 B 0.0303 
0.0298 u 0.0298 
0.0651 0.0251 
0.0277 u 0.0271 
0.0288 u 0.0288 
0.0280 u 0.0280 
0.0258 u 0.0258 
0.0232 u 0.0232 
0.0236 u 0.0236 
0.0263 u 0.0263 

Mercury 
83% I I 

0.0651 I I 

GW & River 
0.33 Protection 

NA 
NA 
NA 

Because all values are below 
background (0.33 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Silver 
ma/ka Q PQL 
0.138 u 0.138 

0.141 u 0.141 

0.150 u 0.150 
0.177 u 0.177 
0.177 u 0.177 
0.129 u 0.129 
0.145 u 0.145 
1.30 0.151 

0.139 u 0.139 
0.167 u 0.167 
0.161 u 0.161 
0.142 u 0.142 
0.142 u 0.142 

Silver / 

92% I I 
1'.30 I I 

0.73 River 
Protection 

YES 
NO 
NO 

A detailed assessment will 
be performed. The data 
set meets the 3-part test 

criteria when compared to 
the direct exposure RAG. 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Benzo(a}anthracene 
ua/ka Q PQL 
10.1 3.43 

3.39 J 3.39 

3.38 u 3.38 
3.60 u 3.60 
3.37 u 3.37 
11 .8 3.34 
3.36 u 3.36 
3.33 u 3.33 
3.43 u 3.43 
2.75 J 3.45 
3.44 u 3.44 
1.53 J 3.41 
3.42 u 3.42 

Benzo(a}anthracene 
67% I I 
11 .8 I I 

GW &River 
15 ug/kg 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100D-CA-V0352 
Checked. T. E. Quee~ 

Benzo(alm rene Benzo b}fluoranthene 
ua/ka Q PQL ua/ka Q PQL 
8.56 3.43 13.9 3.43 

2.54 J 3.39 7.11 3.39 

3.38 u 3.38 3.38 u 3.38 
3.60 u 3.60 3.60 u 3.60 
3.37 u 3.37 3.37 u 3.37 
8.34 3.34 15.2 3.34 
3.36 u 3.36 3.36 u 3.36 
3.33 u 3.33 3.33 u 3.33 
3.43 u 3.43 3.43 u 3.43 
3.45 u 3.45 4.13 3.45 
3.44 u 3.44 3.44 u 3.44 
3.41 u 3.41 3.41 u 3.41 
3.42 u 3.42 1.37 J 3.42 

Benzo(alovrene Benzo(b}fluoranthene 
83% I I 67% I I 
8.56 I I 15.2 I I 

GW &River GW & River 
15 ug/kg 

Protection 
15 ug/kg 

Protection 

NO YES 
NO NO 
NO NO 

The data set meets the 3-
A detailed assessment will be 

part test criteria when 
performed. The data set 

compared to the most 
meets the 3-part test criteria 

stringent RAG. 
when compared to the direct 

exposure RAG. 

Rev. No. 3 
Date 04/15/11 

Sheet No. 10 of 53 

Benzo(k fluoranthene Chrysene 
ua/ka Q PQL ua/kg Q PQL 
4.62 3.43 3.42 J 3.43 

1.52 J 3.39 3.05 J 3.39 

3.38 u 3.38 3.38 u 3.38 
3.6 u 3.60 3.6 u 3.60 

3.37 u 3.37 3.37 u 3.37 
5.01 3.34 12.8 3.34 
3.36 u 3.36 3.36 u 3.36 
3.33 u 3.33 3.33 u 3.33 
3.43 u 3.43 3.43 u 3.43 
1.38 J 3.45 1.89 J 3.45 
3.44 u 3.44 3.44 u 3.44 
3.41 u 3.41 3.41 u 3.41 
3.42 u 3.42 3.42 u 3.42 

Benzo(k}fluoranthene Chrvsene 
75% I I 75% I I 
5.01 I I 12.8 I I 

GW & River 
15 ug/kg 

Protection 
100 ug/kg 

River Protection 

NO NO 
NO NO 
NO NO 

The data set meets the 3-
part test criteria when 

The data set meets the 3-part 

compared to the most 
test criteria when compared to 

stringent RAG. 
the most stringent RAG. 

Rev.0 

lndeno(1,2,3-cd)pvrene 
ua/ka Q PQL 
5.82 3.43 

3.39 u 3.39 

3.38 u 3.38 
3.6 u 3.60 
3.37 u 3.37 
6.34 3.34 
3.36 u 3.36 
3.33 u 3.33 
3.43 u 3.43 
2.75 J 3.45 
3.44 u 3.44 
2.73 J 3.41 
3.42 u 3.42 

lndeno(1,2,3-cd}pyrene 
67% I I 
6.34 I I 

GW & River 
330 ug/kg Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-D Area Field Remediation 
Subject 116--D-5 W aste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Waste Site 
2 Verification Data - Shallow zone 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 
SZ-3 

Duplicate of 
J19CC8 

SZ-1 
SZ-2 
SZ-4 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Sample Sample 
Number Date 
J19CC8 11/10/09 

J19CD8 11/10/09 

J19CC6 11/10/09' 
J19CC7 11/10/09 
J19CC9 11/10/09 
J19CD0 11/10/09 
J19CD1 11/10/09 
J19CD2 11/10/09 
J19CD3 11/10/09 
J19CD4 11/10/09 
J19CD5 11/10/09 
J19CD6 11/10/09 
J19CD7 11/10/09 

18 3-Part Test Evaluations 
19 
20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless notes otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv samoie > 2X Cleanup Limit? 

3-Part Test Compliance? 

Phenanthrene 
ug/kg Q PQL 
6.16 3.43 

1.19 J 3.39 

3.38 u 3.38 
3.60 u 3.60 
3.37 u 3.37 
4.51 3.34 
3.36 u 3.36 
3.33 u 3.33 
3.43 u 3.43 
3.45 u 3.45 
3.44 u 3.44 
2.55 J 3.41 
3.42 u 3.42 

Phenanthrene 
75% I I 
6.16 I I 

240000 ug/kg GW Protection 

NO 
NO 
NO 

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

the most stringent RAG. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Pvrene 
ua/ka Q PQL 
10.3 3.43 

2.71 J 3.39 

3.38 u 3.38 
3.60 u 3.60 
3.37 u 3.37 
13.9 3.34 
3.36 u 3.36 
3.33 u 3.33 
3.43 u 3.43 
3.45 u 3.45 
3.44 u 3.44 
3.41 u 3.41 
3.42 u 3.42 

Pvrene 
83% I I 
13.9 I I 

48000 GW 
ug/kg Protection 

NO 
NO 
NO 

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

stringent RAG. 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/18/11 
Job No. 14655 

Chloride 
ma/ka Q PQL 

12 2.4 

2.6 u 2.6 

2.6 u 2.6 
2.6 u 2.6 
2.4 u 2.4 
13.9 2.6 
4.6 2.7 
2.6 u 2.6 
2.4 u 2.4 
12.8 2.6 
2.3 u 2.3 
2.5 u 2.5 
2.3 B 2.4 

Chloride 
58% I I 
13.9 I I 

25000 GW Protection 

NA 
NA 
NA 

Because all values are 
below background {100 

mg/kg) the WAC 173-340 3 
part test is not required. 

Cale. No. 0100D-CA-V0352 
Checked T.E. Queen3@-

Rev. No. 3 
Date 04/18/11 

Sheet No. 11 of 53 

Rev.0 
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Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 
Washington Closure Hanford 

Originator J. D. Sko lie Date 04/28/11 
Project 100-0 Field Re on Job No. 14655 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Statistical Calculations 
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 

Verification Data - Dee Zone 
Sample Sample Sample 

Area Number Date 
oz-4• J1F1J3 3/16/11 

DZ-4 . J19CF2 . 1111oio9 
Duplicate of 

J1F1J8 3/16/11 
.11F1 .l'.'I • 

Duplicate of, 
j19eH1 :Yf11oirni" 

J19CF2 ·· •. .. 
DZ-1 J19CD9 11/10/09 

DZ-2 J19CFO 11/10/09 

DZ-3 J19CF1 11/10/09 

oz-5• J1F1J4 3/16/11 

DZ-5 J19CF3 11/10109 . 

oz-a• J1F1J5 3/16/11 

oz-a : J19CF4- ·11110/09· 

DZ-7 J19CF5 11110/09 

oz-a• J1F1J6 3/16/11 

DZ-8 .' . 'J19CF6 :: 11110/09 
DZ-9 J19CF7 11/10/09 

OZ-10 • J1F1J7 3/16/11 

DZ-10 J19CF8 : n110/09 
DZ-11 J19CF9 11/10/09 
DZ-12 J19CHO 11/10/09 

Statistical Comoutation lnout Data 
Sample Sample Sample 

Area Number Data 

oz-4• J1 F1J3/ 3/16/11 
J1F1J8 

DZ-1 J19CD9 11110/09 
DZ-2 J19CFO 11/10/09 

OZ-3 J19CF1 11/10/09 
oz-5• J1F1J4 3/16/11 
oz-a• J1F1J5 3/16/11 
DZ-7 J19CF5 11/10/09 

oz-a• J1F1J6 3/16/11 
DZ-9 J19CF7 11/10/09 

oz-10• J1F1J7 3/16/11 
DZ-11 J19CF9 11/10/09 
DZ-12 J19CHO 11/10/09 

40 C Statishcal amputations 
41 

42 

43 
44 
45 
46 
47 
48 
49 

50 
51 

95% UCL based on 

N 
% < Detection limi 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Cesium-137 Europium-152 
oCi/11 a MDA oCi/11 Q MDA 
0.238 0.0552 0.271 u 0.1 58 

0.434 0.035 .. : 1.50 , . 0.070 

0.192 0.0276 0.258 u 0.103 
.. ,._. 

:, 0.495 o.otf _1.65 0.035 

1.78 0.055 0.909 0.108 
0.171 0.025 0.110 0.059 
0.236 0.035 0.329 0.075 

1.72 0.0482 0.0536 u 0.123 

12.4 0.068 " , .. 4.29 0.144 

1.33 0.0703 0.353 u 0.228 
_. 3.37 0.095·· 7.98·· · 0.174 

0.019 u 0.019 0.061 u 0.061 

0.886 0.0317 0.788 0.103 
·o.588 ·- 0.049_ " .·1:52,. 0.100 
0.935 0.035 0.379 0.068 
1.10 0.0278 0.455 0.0714 

. :, 16.4 0.075_ :: ·. · 3.56·· .. 0.195: 
0.007 u 0.007 0.019 u 0.019 
0.027 0.006 0.015 u 0.015 

Ceslum-137 Europium-152 
pCi/ ,cu, 

0.215 0.265 

1.78 0.909 
0.171 0.110 
0.236 0.329 
1.72 0.0536 
1.33 0.353 

0.0095 0.0305 
0.886 0.788 
0.935 0.379 
1.10 0.455 

0.0035 0.0095 
0.027 0.0075 

Cesium-137 Eurooium-152 

Radionuclide data set Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. 

12 12 
15% 54% 
0.70 0.307 
0.67 0.299 
1.64 1.64 
1.02 0.449 
1.78 0.909 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Strontium-90 Uranlum-233/234 Uranlum-238 
oCi/q a MDA DCl/q Q MDA oCi/C! a MDA 
0.134 u 0.193 0.182 0.169 0.199 0.187 

0.0380 u 0:307- : •.• 0.572 0.175 0.617 0.175 . 

0.159 u 0.199 0.174 0.151 0.204 0.154 

--0.124 u ci.344 ·. p.524 0.174 0.547 ci.174 . .. 
0.0930 u 0.239 0.528 0.168 0.418 0.168 
0.006 u 0.315 0.756 0.242 0.883 0.193 

0.130 u 0.316 0.603 0.178 0.719 0.178 
0.280 0.205 0.186 u 0.195 0.252 0.172 
0.231 0.21"1 · _.-, 0.562 .·:. 0.172 0.562 0.172 

0.0783 u 0.189 0.145 0.0880 0.186 0.095 
0.0870 u 0.383 0.395" .. 0.159 0.416 0.159 · 
0.0920 u 0.326 0.545 0.139 0.454 0.139 
0.154 u 0.229 0.156 0.0838 0.177 0.0934 
0.126 · u· 0.211 . · 0.515 0.303 0.515 0.303 . · 

0.0440 u 0.322 0.669 0.213 0.752 0.213 
0.0200 u 0.224 0.328 0.123 0.219 0.111 
0.365 0:205 :. 0.562· . 0.166 . 0.346 0.166 · 

0.0610 u 0.330 0.376 0.169 0.508 0.169 
0.0030 u 0.324 0.627 0.229 0.657 0.229 

Strontium-90 Uranium-233/234 Uranium-238 
>Ci/c oCi/, pCi/ 

0.147 0.178 0.202 

0.0930 0.528 0.418 
0.0060 0.756 0.883 
0.130 0.603 0.719 
0.280 0.186 0.252 

0.0783 0.145 0.186 
0.0920 0.545 0.454 
0.154 0.156 0.177 

0.0440 0.669 0.752 
0.0200 0.328 0.219 
0.0610 0.376 0.508 
0.0030 0.627 0.657 

Strontium-90 Uranium-233/234 Uranium-238 

Radionuclide data set. Use Radionuclide data set Use Radionuclide data set Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

12 12 12 
92% 8% 0% 

0.0923 0.425 0.452 
0.0784 0.223 0.252 

1.64 1.64 1.64 
0.130 0.531 0.572 
0.280 0.756 0.883 

Cale. No. 01000-CA-VO 
Checked T. E. Queen 

Rev. No. 4 
Date 04/28/11 
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28 

29 
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31 
32 
33 
34 
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44 
45 
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47 
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49 

50 
51 
52 
53 

54 

Sample Sample Sample 
Area Number Date 

DZ-4" J1F1J3 3/16/11 
·. DZ-4.: ,-. J19CF2 ·. 11/10/09 

Duplicate of 
J1F1J8 3116/11 

J1F1J3 • 
Duplicate of. j19cti1 • _ 11i10/09 . J19CF2 :-· ·-· 

DZ-1 J19CO9 11/10/09 
DZ-2 J19CFO 11/10/09 
DZ-3 J19CF1 11/10/09 

DZ-5" J1F1J4 3/16/11 
., . ozc5 ::- .. · -J19CF3 _; 11/10/09 

oz-s• J1F1J5 3/16/11 
DZ-6 ' :J19CF4· '. 11/10/09 
DZ-7 J19CF5 11/10/09 
oz~• J1F1J6 3/16/11 
oz~·,· .·J19CF6. ::-.11/-10/09 
DZ-9 J19CF7 11/10/09 

DZ-10 • J1F1J7 3/16/11 
DZ-10 · , ... J19CF8 ·,: 11/10/09 
DZ-11 J19CF9 11/10/09 
DZ-12 J19CH0 11/10/09 

Statistical C omputation nput D ata 
Sample Sample Sample 

Area Number Date 

oz-4• 
J1F1J3/ 

3/16/11 
J1F1J8 

DZ-1 J19CO9 11/10/09 
DZ-2 J19CF0 11/10/09 
DZ-3 J19CF1 11/10/09 

DZ-5 • J1F1J4 3/16/11 

oz-s• J1F1J5 3/16/11 
DZ-7 J19CF5 11/10/09 
oz~• J1F1J6 3/16/11 
DZ-9 J19CF7 11/10/09 

oz-10• J1F1J7 3/16/11 
OZ-11 J19CF9 11/10/09 
OZ-12 J19CHO 11/10/09 

Stat stica IC omputat1ons 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit for 

nonradionuclide and RAG type 
(mg/kgl 

WAC 173-340 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
mg/kg a PQL ma/ka a PQL 
2.10 0.600 51 .1 X 0.069 
2.31 0.717 · .. 63:s :'·- 0.358 

2.30 0.670 57.0 X 0.077 

2.77 0.736· · : 69.6 •:. 0.368 

4.51 0.747 88.0 0.373 
2.20 0.688 53.7 0.344 
2.16 0.783 56.8 0.391 
1.60 0.670 70.5 X o.on 
2.96 0.768 . . . · 71.s- ·.- 0.384 · 
3.20 0.640 72.2 X 0.074 
3.28 0.738··' 82.2 .: · · 0.369 . 
3.48 0.828 66.3 0.414 
2.50 0.640 69.4 X 0.073 
3.66 0.958 ·'. · .80.3. :· , .. 0.479 
2.25 0.764 81.1 0.382 
2.50 0.670 68.2 X 0.077 
6.12 0_975 · .. 117 _·, 0.489 
1.94 0.840 55.9 0.420 
2.84 0.837 54.6 0.419 

Arsenic Barium 
mg/k~ mg/kl 

2.20 54.1 

4.51 88.0 
2.20 53.7 
2.16 56.8 
1.60 70.5 
3.20 72.2 
3.48 66.3 
2.50 69.4 
2.25 81.1 
2.50 68.2 
1.94 55.9 
2.84 54.6 

Arsenic Barium 

Large data set (n .e10), use Large data set (n .e10), use 
MTCAStat lognonnal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
2.62 65.9 
0.79 11 .3 
3.08 72.3 
4.51 88.0 

20 DE, GW & River 200 
Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (6.5 mg/kg) the background (132 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 
Job No. _1_4_65_5 ___ _ 

Beryllium Boron 
ma/ka a PQL ma/ka a PQL 
0.100 B 0.030 0.890 B 0.890 
0.211 0:143 · ·! ·0.821 B 1.43 

0.120 B 0.033 0.990 u 0.990 

0.227_·· · 0.147"' 0.994 B 1.47 

0.396 0.149 1.02 B 1.49 
0.180 0.138 0.637 B 1.38 
0.209 0.157 0.509 B 1.57 
0.054 B 0.033 0.990 u 0.990 
0.249 . 0.154 ·. 0.409 B 1.54 
0.120 B 0.032 1.10 B 0.950 
0.247 0:148-: , 0.824 B 1.48 
0.256 0.166 1.26 B 1.66 
0.130 B 0.032 0.940 u 0.940 
0.296 0:192 ·. 1.68 B 1.92 
0.238 0.153 1.53 u 1.53 
0.110 B 0.033 0.990 B 0.990 
0.486 · 0.-196:', .. 0.902 · B 1.96 
0.169 0.168 0.568 B 1.68 
0.185 0.167 0.649 B 1.67 

Beryllium Boron 
mg/k~ ma/k! 

0.110 0.693 

0.396 1.02 
0.180 0.637 
0.209 0.509 
0.054 0.495 
0.120 1.10 
0.256 1.26 
0.130 0.470 
0.238 0.765 
0.110 0.990 
0.169 0.568 
0.185 0.649 

Bervllium Boron 

Large data set (n .e10), use Large data set (n .e10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 31% 

0.180 0.763 
0.090 0.265 
0.255 0.934 
0.396 1.53 

1.51 GW & River 320 
Protection GW Protection 

NA NO 
NA NO 
NA NO 

Because all values are below 
background (1 .51 mg/kg) the 

The data set meets the 3-part 

WAC 173-340 3-part test is 
test criteria when compared to 

not required. 
the most stringent RAG. 

Cale. No. 0100D-CA-V0352 
Checked T. E. Quee~ 

Cadmium Chromium 
mg/kg a PQL mg/kg Q PQL 
0.0710 B 0.0370 13.3 X 0.053 
0.0851 · B . · 0:143 . : 10.5 0.143 

0.0760 B 0.0420 14.9 X 0.059 
.. 

0.0716 , B .· _0.147 - 11.7•:, 0.147 •.• 

0.109 B 0.149 25.9 0.149 
0.0529 B 0.138 8.67 0.138 
0.0711 B 0.157 13.1 0.157 
0.0600 B 0.0410 15.3 X 0.058 
0.615 : 0.154 ·· 35.8 0.154 
0.100 B 0.0400 16.2 X 0.056 
0.352 · 0.148 .. ... . 38.2 .. . 0.148 

0.0755 8 0.166 12.5 0.166 
0 .0820 B 0.0390 16.6 X 0.056 
0.0995 B ; __ 0.192:.'· ··.-- 16:0 0.192 
0.0936 B 0.153 24.1 0.153 
0.0960 B 0.0410 16.7 X 0.058 
0.327 0.196.: · 41 .0::· 0.196 

0.0523 B 0.168 5.63 0.168 
0.0473 B 0.167 8.33 0.167 

Cadmium Chromium 
mg/k~ mi/kg 

0.0735 14.1 

0.109 25.9 
0.0529 8.67 
0.0711 13.1 
0.0600 15.3 
0.100 16.2 

0.0755 12.5 
0.0820 16.6 
0.0936 24.1 
0.096 16.7 
0.0523 5.63 
0.0473 8.33 

Cadmium Chromium 

Large data set (n .e10), use Large data set (n .e10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 

0.0761 14.8 
0.0205 5.96 
0.0897 19.7 
0.109 25.9 

0.81 GW & River 18.5 GW &River 
Protection Protection 

NA YES 
NA YES 
NA NO 

Because all values are below 
A detailed assessment will 

background (0.81 mg/kg) the be performed.The data set 

WAC 173-340 3-part test is 
meets the 3-part test criteria 

not required. 
when compared to the most 

stringent RAG. 

Rev.O 

Rev. No. 4 
Date 04/28/11 

Sheet No. 13 of 53 39 
Cobalt Copper 

mg/kg Q PQL ma/ka a PQL 
7.10 X 0.091 14.7 X 0.20 
7.74 : 1.43 . ·: · 15.1 -: ·. 0.717 

8.80 X 0.100 17.9 X 0.22 

1.47.: .. >1s:s: .. 
7.73 . 0.736 .. 
10.8 1.49 26.8 0.747 
8.37 1.38 14.5 0.688 
8.46 1.57 15.4 0.783 
9.50 X 0.100 16.6 X 0.22 
6.86 · 1.54·· . 16:1· . 0.768 
8.40 X 0.097 15.3 X 0.21 
7.54 1A8 . · 15.6 · · 0.738 
8.20 1.66 16.3 0.828 
7.50 X 0.096 15.2 X 0.21 
7.56 1.92" · ·· 15;5''.. 0.958 . 
8.29 1.53 15.9 0.764 
8.50 X 0.100 16.3 X 0.22 
12.4 1:96-. •·:· 31°.8 · · 0.978 
8.63 1.68 13.6 0.840 
8.27 1.67 14.6 0.837 

Cobalt Copper 
mg/k~ mg/k 

7.95 16.3 

10.8 26.8 
8.37 14.5 
8.46 15.4 
9.50 16.6 
8.40 15.3 
8.20 16.3 
7.50 15.2 
8.29 15.9 
8.50 16.3 
8.63 13.6 
8.27 14.6 

Cobalt Copper 

Large data set (n .e10), Large data set (n .e10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistlc. 

12 12 
0% 0% 
8.57 16.4 
0.84 3.40 
8.97 18.0 
10.8 26.8 

15.7 22.0 
GW Protection River Protection 

NA NO 
NA YES 
NA NO 

Because all values are below 
A detailed assessment will 

background (15. 7 mg/kg) the 
be perfonmed. The data set 

WAC 173-340 3-part test is 
meets the 3-part test criteria 

not required. 
when compared to the direct 

exposure RAG. 
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Verification Data - Dee Zone 
Sample Sample Sample 

Area Number Date 
oz-4• J1 F1J3 3/16/11 
DZ-4 -· J19CF2 . 11/10/09 

Duplicate of 
J1F1J8 3/16/11 

J1F1J3• 
Duplicate·of 

i19CH1 ·11/10/09 J1oci=2 · 
DZ-1 J19C09 11/10/09 
DZ-2 J19CFO 11/10/09 
DZ-3 J19CF1 11/10/09 
oz.5• J1F1J4 3/16/11 
ozc5: · ·J19CF3 11/10/09 

DZ-ii" J1F1J5 3/16/11 
·· DZ-ii J19CF4 ." 11/10/09 

DZ-7 J19CF5 11/10/09 

oz-s• J1F1J6 3/16/11 
DZ-8 .• J19CF6 11/10/09. 
DZ-9 J1 9CF7 11/1 0/09 

DZ-10 • J1F1J7 3/16/11 
DZ-10 :.· J19CF8 : 11/10/09 
DZ-11 J1 9CF9 11 /10/09 
DZ-12 J19CHO 11/10/09 

Statistical Comoutation lnout Data 
Sample Sample Sample 

Area Number Date 

oz-4• 
J1F1J3/ 

3/1 6/11 
J1F1J8 

DZ-1 J19CD9 11/10/09 
DZ-2 J19CFO 11/10/09 
DZ-3 J19CF1 11/10/09 

oz.5• J1F1J4 3/16/11 

oz..,• J1F1J5 3/16/11 

DZ-7 J19CF5 11/10/09 

DZ-8 b J1F1J6 3/16/11 
DZ-9 J19CF7 11/10/09 

DZ-10 • J1F1J7 3/16/11 
DZ-11 J19CF9 11/10/09 
DZ-12 J19CHO 11/10/09 

Statistical Comoutations 

95% UCL based on 

N 
% < Detection limil 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit to, 
nonradionuclide and RAG type 

(mg/kg: 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Hexavalent Chromium Lead 
ma/ka Q PQL ma/ka Q PQL 

0.22 0.15 3.00 0 .290 

0.19 B 0.21 3.36 0.358 

0.19 0.15 3.00 0.280 

0.17 B 0.21 . 3.34 : : 0.368 

0.19 B 0.21 9.15 0 .373 
0.20 B 0.21 2.64 0 .344 
0.16 B 0.21 3.78 0 .391 
0.45 0.15 2.60 1.30 
0.15 B · 0.21 . · .. 4.05 .: · 0:384 

0.24 0.15 3.90 0.280 

0.16 B · 0.21 · 4.88 "'· 0.369 
0.20 B 0.21 4.21 0.414 
0.70 0.15 7.60 0.280 
0.20 B 0.21 ·. · 5.19 .. , .. , . 0.479 
0.14 B 0.21 4.57 0.382 

0.30 0.16 4.60 0.260 

0.17 B 0.22 ·· 11 .5 '. 0.489 
0.20 B 0.20 1.93 0.420 
0.18 B 0.20 2.44 0.419 

Hexavalent Chromium Lead 
ma/k, ma/ko 

0.21 3.00 

0.19 9.15 
0.20 2.64 
0.16 3.78 

0.45 2.60 

0.24 3.90 

0.20 4.21 

0.70 7.60 

0.14 4.57 
0.30 4.60 
0.20 1.93 
0.18 2.44 

Hexavalent Chromium Lead 

Large data set (n 2:10), 
Large data set (n 2:10), use 

lognormal and normal 
MTCAStat lognormal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
0% 0% 
0.26 4.20 
0.16 2.16 
0.34 5.63 
0.70 9.15 

2 10.2 GW&River 
River Protection Protection 

NO NO 
NO NO 
NO NO 

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

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 
Job No . ..;1c:46;c5:;5::_ __ _ 

Manaanese Mercury 
ma/ka Q PQL ma/ka Q PQL 

272 X 0.091 0.0130 B 0.0056 

291 3.58 · .• 0.0605·:: 0.0290 

294 X 0.10 0.0230 0.0052 

280 ~:68 '" 0.0595 . 0.0258 

456 3.73 0.0535 0.0308 
301 3.44 0.0273 u 0.0273 

317 3.91 0.0303 0.0262 
307 X 0.10 0.0072 B 0.0059 
302 3.84· ·o.on1 ,= · 0.0281 

294 X 0.097 0.0220 0.0060 

300 3.69 ·,:. ·. :· 0,1230 ·: .· 0.0242 . 

323 4.14 0.0250 u 0.0250 

273 X 0.096 0.50 0.0053 

31 6 · 4_79:: .: 0:4810' . . . 0.0296 
292 3.82 0.0170 B 0.0292 

320 X 0.10 0.0190 0.0058 

518 4.89 .,· ; 0.0451 .. .. 0 .0299 
277 4.20 0.0279 u 0.0279 
286 4.1 9 0.0287 u 0.0287 

Manganese Mercury 
ma/ko m!l/k 

283 0.0180 

456 0.0535 
301 0.0137 
317 0.0303 

307 0.0072 

294 0.0220 

323 0.0125 

273 0.500 
292 0.0170 

320 0.0190 

277 0.0140 
286 0.0144 

Manaanese Mercurv 

Large data set (n 2:1 0), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
0% 31% 
31 1 0.0601 
48.7 0.139 
334 0.126 
456 0.500 

51 2 GW &River 0.33 GW & River 
Protection Protection 

NO NO 
NO YES 
NO NO 

A detailed assessment will be 
The data set meets the 3-part performed.The data set meets 
test criteria when compared the 3-part test criteria when 
to the most stringent RAG. compared to the direct 

exposure RAG. 

Mol bdenum Nickel 
ma/ka Q PQL ma/ka Q PQL 

0.240 B 0.240 9.00 X 0.110 

0.363·-'" a· 1,43 · · 8.34 . 2.87 

0.260 u 0.260 13.0 X 0.120 

0:378 Ei : 1.47--
... 9.45 2.94 ., 

. . . . 

0.386 B 1.49 23.1 2.99 
0.361 B 1.38 8.86 2.75 
0.338 B 1.57 10.7 3.13 
0.260 u 0.260 8.20 X 0.120 
0.294 . B ··. 1.54 .-: · · ·. -12.4 3.07. 

0.250 u 0.250 11 .3 X 0.120 

0.353 ·. B.· ,., 1.48 12.3 2.95 
0.329 B 1.66 11 .6 3.31 
0.250 u 0.250 9.50 X 0.120 
0.300 ·' B · 1.92 -- . 12.5 3.83 · 
0.325 B 1.53 10.3 3.05 
0.260 u 0.260 11.4 X 0.120 

0.381 a: ... ·. 1,96 ··. 29."8 . 3.91 
0.367 B 1.68 6.47 3.36 
0.344 B 1.67 8.73 3.35 

Molybdenum Nickel 
m!l/ka m1/ka 

0.185 11 .0 

0.386 23.1 
0.361 8.86 
0.338 10.7 
0.130 8.20 

0.125 11.3 

0.329 11.6 

0.125 9.50 
0.325 10.3 
0.130 11.4 
0.367 6 .47 
0.344 8.73 

Molvbdenum Nickel 
Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic . 

12 12 
39% 0% 
0.262 10.9 
0.111 4.13 
0.315 12.9 
0.386 23.1 

8 19.1 

GW Protection GW Protection 

NO NO 
NO YES 
NO NO 

A detailed assessment wi ll 
The data set meets the 3-part be performed.The data set 
test criteria when compared meets the 3-part test criteria 
to the most stringent RAG. when compared to the direct 

exposure RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Rev. 0 

Rev. No. 4 
Date 04/28/11 

Sheet No . ...;1...;4..;:oc:..f .::.53=---

Vanadium Zinc 
ma/ka Q PQL ma/ka Q PQL 
47.8 X 0.085 36.8 X 0.36 
60.4 

.. 
· 1.79 ·: 49A 7.17 

49.9 X 0.095 39.7 X 0.40 

49.6 . 1.84 ... .. .. 46:9 7.36 

45.1 1.87 65.8 7.47 
59.1 1.72 46.0 6.88 
55.5 1.96 45.2 7.83 
68.0 X 0.095 44.5 X 0.40 
39.0 ·. 1.92 . · .. 60.1 7.68 
50.7 X 0.091 40.9 X 0.39 
54.5' 1.85 ·· 67.6 ·7.38 
50.7 2.07 47.8 8.28 
49.1 X 0.09 39.8 X 0.38 
41.2. . 2.40 ·.· 47.7 · 9.58 
55.3 1.91 47.9 7.64 
52.0 X 0.095 42.7 X 0.40 
44.1" ·· 2.45 . ·. . 84_3 · 9.78 
64.1 2.10 50.0 8.40 
60.0 2.09 48.4 8.37 

Vanadium Zinc 
ma/k1 ma/k1 

48.9 38.3 

45.1 65.8 
59.1 46.0 
55.5 45.2 
68.0 44.5 

50.7 40.9 

50.7 47.8 

49.1 39.8 
55.3 47.9 
52.0 42.7 
64.1 50.0 
60.0 48.4 

Vanadium Zinc 

Large data set (n 2:10), use 
Large data set (n 2:10), 

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected, use 

z-statistic. 

12 12 
0% 0% 
54.9 46.4 
6.81 7.11 
58.6 49.8 
68.0 65.8 

85.1 67.8 

GW Protection River Protection 

NA NO 
NA NO 
NA NO 

Because all values are below The data set meets the 3-
background (85.1 mg/kg) the part test criteria when 
WAC 173-340 3-part test is compared to the most 

not required. stringent RAG. 
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~-· ""-"'"""' ~ Originator J. D. Skoglie 
Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Statistical Calculations 
2 Verification Data - Deep Zone 

3 

4 
5 
6 

7 

Sample 

Area 
DZ-4" 
DZ-4 

Duplicate of 

J1F1J3 • 
Duplicate·of 

J19CF2 ' .. 

DZ-1 
DZ-2 
DZ-3 

DZ-5" 
oz,5 . : . · 

Dz..s• 
DZ-6 · 
DZ-7 

DZ-A" 
DZ-8 · 
DZ-9 

DZ-10 • 
.- DZ-10 . T 

DZ-11 
DZ-1 2 

Sample Sample 

Number Date 
J1F1J3 3/16/11 

·J19CF2 '.•·11/10/09 · 

J1F1J8 3/16/11 

;J,19¢H1 : ;1_/10/09 
' . 

J19CD9 11/10109 
J19CF0 11/10109 
J19CF1 11110/09 

J1F1J4 3/16111 
J19CF3 '. 11/10/09 

J1F1J5 3/16111 
·J19CF4 11/10/09 
J19CF5 11/10/09 
J1F1J6 3/16/11 

· J.19CF6 --11110/09 
J19CF7 11/10/09 

J1F1J7 3/16/11 
.J19CF.8. :.11/10/09 · 
J19CF9 11/10/09 
J19CH0 11/10/09 

8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 Statlstlcal Computation Input Data 

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 

Sample Sample Sample 

Area Number Date 

oz-4• 
J1F1J3/ 

3/16/11 
J1F1J8 

DZ-1 J19CD9 11/10/09 
DZ-2 J19CF0 11/10/09 
DZ-3 J19CF1 11110/09 

DZ-5" J1F1J4 3/16/11 

Dz..s• J1F1J5 3/16/11 
DZ-7 J19CF5 11/10109 

Dz-s• J1F1J6 3/16111 
DZ-9 J19CF7 11110/09 

DZ-10 • J1F1J7 3/16/11 
DZ-11 J19CF9 11110109 
DZ-12 J19CHO 11110/09 

Stat stoca IC OfflDU tat 100S 

95% UCL based on 

N 
% < Detection limn 

Mear 
Standard deviation 
95% UCL on mear 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionucllde and RAG type 

(mg/kg) unless otherwise noted 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Benzo(a)anthracene Benzo(a)pyrene 

UQ/kQ Q PQL uq/kq Q PQL 
3.50 u 3.50 6.90 u 6.90 
186 3.39 134 . 3.39 

3.40 u 3.40 6.80 u 6.80 

118 3:30 . 85.1 · 3_30 

3.49 u 3.49 3.49 u 3.49 
4.26 3.28 3.28 J 3.28 
1.88 J 3.43 1.37 J 3.43 

3.30 u 3.30 6.60 u 6 .60 
·3_39 J 3.40 ,· 2.71 · J 3.40 

360 3.30 230 6.70 

1040 D . 13.8 .· 1090 : D 13.8 
3.34 u 3.34 3.34 u 3.34 
41 .0 3.40 39.0 6.90 
·79.2 3.49 ·· · · 52.8 3.49 
3.41 u 3.41 3.41 u 3.41 
38.0 3.50 21 .0 7.10 
1.83 " J 3,66 ; 1.64 J 3.66 
7.10 3.39 6.76 3.39 
1.87 J 3.40 1.53 J 3.40 

Benzo(a)anthracene Benzo(a)pyrene 

uq/k1 uq/k1 

1.73 3.43 

1.75 1.75 
4.26 3.28 
1.88 1.37 

1.65 3.30 

360 230 
1.67 1.67 
41 .0 39.0 

1.71 1.71 

38.0 21 .0 
7.10 6.76 
1.87 1.53 

Benzo(a)anthracene Benzo(a)pyrene 

Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
46% 46% 
39 26.2 
102 65.2 
87.1 57.2 
360 230 

15 ug/kg GW & River 15 ug/kg GW &River 
Protection Protection 

YES YES 
YES YES 
YES YES 

A detailed assessment will be A detailed assessment will be 
performed. The data set performed. The data set 

meets the 3-part test criteria meets the 3-part test criteria 
when compared to direct when compared to direct 

exposure RAG. exposure RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 

Job No. --'1_46-'-5~5'------

Benzo(b)fluoranthene Benzo(k)fluoranthene 

uq/kq Q PQL ug/ka Q PQL 
4.60 u 4.60 4.30 u 4.30 
284 · '3.39 · 71 .8 3.39 

4.50 u 4.50 4.20 u 4.20 

175 3.30 .. · 49.2 · 3.30 

3.49 u 3.49 3.49 u 3.49 

5.90 3.28 2.29 J 3.28 

4.11 3.43 1.37 J 3.43 

4.30 u 4.30 4.00 u 4.00 

7.29 3.40.: ·: · 2.71 J 3.40 

360 4.40 200 4.10 

1900 D 13.8 ·. . . _586: D 13.8 
3.34 u 3.34 3.34 u 3.34 
38.0 4.50 23.0 4.20 
122 ·3.49 . · · : 35:4 · 3.49 
3.41 u 3.41 3.41 u 3.41 

38.0 X 4.60 23.0 4.30 
5.1 1 · 3.66 · .. 3 .65 · J 3.66 
11.2 3.39 3.89 3.39 
2.55 J 3.40 1.02 J 3.40 

Benzo(b)fluoranthene Benzo(k)fluoranthene 

uq/k UQlk! 

2.28 2.13 

1.75 1.75 
5.90 2.29 
4.11 1.37 

2.15 2.00 

360 200 
1.67 1.67 
38.0 23.0 
1.71 1.71 
38.0 23.0 
11 .2 3.89 
2.55 1.02 

Benzo(b)fluoranthene Benzo(k)fluoranthene 

Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
46% 46% 
39.1 22.0 
102 56.6 
87.5 48.9 
360 200 

15 ug/kg GW&River 15 ug/kg GW&River 
Protection Protection 

YES YES 
YES YES 
YES YES 

A detailed assessment will be A detailed assessment will be 
performed. The data set performed. The data set meets 

meets the 3-part test criteria the 3-part test criteria when 
when compared to direct compared to direct exposure 

exposure RAG. RAG. 

Cale. No. 0100D-CA-V0352 

Checked T . E. Queen d0--

Chrysene Fluoranthene 

ug/ka Q POL ua/ka Q PQL 
5.20 u 5.20 14 u 14 
163 3:39 . 564 · 3.39 

5.10 u 5.10 14.0 u 14.0 

76.8 3.30 328 3.30 . . 
3.49 u 3.49 3.49 u 3.49 

2.46 J 3.28 11.0 3.28 
1.37 J 3.43 3.94 3.43 
5.00 u 5.00 13.0 u 13.0 
2.20 J .. ·. 3.40 .:: '. 9.15· 3.40 
330 5.10 340 14.0 

917 D 13.8·. · 2010 D 13.8 
3.34 u 3.34 3.34 u 3.34 
40.0 J 5.20 14.0 u 14.0 
62.3 · 3.49 · 197 • 3.49 
3.41 u 3.41 3.41 u 3.41 
39.0 J 5.30 49.0 14.0 
3.66 ·u 3.66 · ., . ' 5.48 ' · 3.66 
2.20 J 3.39 21.3 3.39 
3.40 u 3.40 4.92 3.40 

Chrysene Fluoranthene 

uq/k u /kg 

2.58 7.00 

1.75 1.75 
2.46 11 .0 
1.37 3.94 
2.50 6.50 

330 340 
1.67 1.67 
40.0 7.00 
1.71 1.71 
39.0 49.0 
2.20 21.3 
1.70 4.92 

Chrysene Fluoranthene 

Large data set (n 2:10), Large data set (n 2:10), 
lognormal and normal lognormal and normal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
54% 54% 
35.6 38.0 
93.8 96.0 
80.1 83.6 
330 340 

100 ug/kg 18000 ug/kg River 
River Protection Protection 

NO NO 
YES NO 
YES NO 

A detailed assessment will be 
The data set meets the 3-

performed. The data set 
part test criteria when 

meets the 3-part test criteria 
compared to the most 

when compared to direct 
stringent RAG. 

exposure RAG. 

Rev. No. 4 
Date 04/28111 

Sheet No. 15 of 53 ------

Chloride 
Nitrogen in Nitrate and 

Nitrite {Method 353.21" 
ma/kq Q PQL mq/kq Q PQL 

2.1 u 2.1 0.39 u 0.39 
8.5 . 2.6 2.20 J 0.22 

2.1 u 2.1 0.42 B 0.38 
.. 

·11 ·: 2.5 ·. 4.24 0.19 

5.9 2.6 1.22 J 0.22 
3.1 2.4 1.91 J 0.20 
4.5 2.5 4.03 J 0.20 

2.0 u 2.0 0.35 u 0.35 

19.8 2.4 - 14.4 D 1.03 · 

29.1 2.1 0.64 B 0.37 
··: 415 :· DJ · . 48.2 : 49.3 DJ 1.99 

2.5 u 2.5 1.24 0.20 
5.9 2.2 14.3 0.37 

·27.9 .. 2.6 27.3 D 2.19 
2.5 u 2.5 6.60 0.22 
2.1 B 2.1 0.54 B 0.38 

61 .9 .. .. .. 2.5 . 65.6 ... D 2.11 
2.4 u 2.4 0 .81 0.19 
7.6 2.5 1.53 0.20 

Chloride 
Nitrogen on Nitrate and 

Nitrite (Method 353.2)" 
mg/kg mg/k 

1.1 0.31 

5.9 1.22 
3.1 1.91 
4.5 4.03 
1,0 0.18 

29.1 0.64 
1.3 1.24 
5.9 14.3 
1.3 6.60 
2.1 0.54 
1.2 0 .81 
7 .6 1.53 

Chloride 
Nitrogen in Nitrate and 

Nitrite (Method 353.2)" 

Large data set (n 2:10), 
Large data set (n 2:10), use 

lognormal and normal 
distribution rejected, use MTCAStat lognormal 

z-statistic. 
distribution. 

12 12 
46% 8% 
5.33 2.78 
7.83 4.07 
9.05 10.6 
29.1 14.3 

25000 1000 

GW Protection GW Protection 

NO NO 
NO NO 
NO NO 

A detailed assessment will 
The data set meets the 3-part be performed. The data set 
test criteria when compared meets the 3-part test criteria 
to the most stringent RAG. when compared to direct 

exposure RAG. 

Rev.0 
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24 
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26 

27 
28 
29 
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31 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-0 Field Remed,ati 
Subject 116-0·5 Waste Site Cleanup Verification 95% UCL Calculations 

11 S.D-5 Statistical Calculations 
Verification Data. Deeo Zone 

Sample Sample Sample Sulfate 

Area Number Date ma/ka a PQL 
07--4" J1F1J3 3/16/11 3 .90 B 1.8 

' DZ--4 · ... J19CF2 11/10/09 21 .9 2.6 
Duplicate of 

J1F1J8 3/16111 4-40 B 1.8 
J1F1J3 • 

o.up1ij:ate·9r.-
J19CH1 . 11110/09 30.1 2.5 .. ., J19CF2: ;--: · 

DZ· 1 J19CD9 11/10109 85.1 2.6 
DZ-2 J19CFO 11/10/09 28.3 2.4 
oz.3 J19CF1 11/10109 34.4 2.5 

Dz.5• J1F1J4 3/16/11 4.30 B 1.7 
oz.5 · J19CF3- 11110/09 221 ·o . 12.0 

DZ--6° J1F1J5 3/16/11 29.3 1.9 
DZ--6 J19CF4 11110/09 769 DJ 48.2 
DZ-7 J19CF5 11/10/09 4.80 2.5 
oz.a• J1F1J6 3/16/11 27.1 1.9 

., oz.a J19CF6 .. 11110/09 198 D 12.9 
oz.9 J19CF7 11110/09 17.0 2.5 

DZ-10 • J1F1J7 3/16/11 8 .30 1.9 
-.-,-.-. Dz-10 : J19CF8 11110/09 239 D 12.7 

DZ-11 J19CF9 11/10/09 5 .80 2.4 
DZ-12 J19CHO 11/10/09 16.7 2.5 

Statistical Comoutation lnout Data 

Sample Sample Sample 
Sulfate 

Area Number Date ma/ka 

DZ--4° 
J1F1J3/ 

3/16/11 4.15 
J1F1J8 

DZ-1 J19CD9 11110/09 85.1 
DZ-2 J19CFO 11/10/09 28.3 
DZ·3 J19CF1 11/10/09 34.4 

Dz.5• J1F1J4 3/16/11 4.30 

DZ--6° J1F1J5 3/16/11 29.3 
DZ· 7 J19CF5 11/10/09 4.80 

oz.a• J1F1J6 3/16/11 27.1 
DZ·9 J19CF7 11/10/09 17.0 

Dz-10• J1F1J7 3/16/11 8.30 
DZ-11 J19CF9 11/10/09 5.80 
DZ-12 J19CHO 11/10/09 16.7 

Statistical Comoutations 

Sulfate 

Large data set (n ;,10), use 
95% UCL based on MTCAStat lognormal 

distribution. 

N 12 
% < Detection limit 0% 

Mean 22.1 
Standard deviation 22.7 
95% UCL on mean 55.0 

Maximum value 85.1 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 25000 

/mnlknl unless otherwise noted GW Protection 
WAC 173--340 3-PART TEST 

95% UCL > Cleanup Limit? NO 
> 10% above Cleanup Limit? NO 

Anv samole > 2X Cleanuo Limit? NO 

The data set meets the 3-part 
WAC 173.340 Compliance? test criteria when compared 

to the most stringent RAG. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 
Job No • ..:1;;:.46::::5:::5:..... _____ _ 

Cale. No. 0100~A.V0352 

Checked T. E. Queen3®---

Rev. O 

Rev. No. 4 
Date 04/28/11 

Sheet No. ~1-'6-'o"-f-"-53-'-------
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-D Area Field mediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Waste Site 
2 V "fl O 0 en ,cation ata- eep z one 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Sample 
Area 

DZ-4 • 
DZ-4 . 

Duplicate of 

J1F1J3° 
Duplicate of · 

J19CF2 
DZ-1 
DZ-2 
DZ-3 

oz.5• 
DZ-5 · 

DZ-6° 
DZ-6 
DZ-7 

oz-a• 
DZ-8 . · 
DZ-9 

DZ-10 b 

DZ-10 · 
DZ-11 
DZ-12 

Sample Sample 
Number Date 
J1F1J3 3/16/11 
J19CF2 11/10/09 

J1F1J8 3/16/11 

J19CH1 11/10/09 . 

J19CD9 11/10/09 
J19CFO 11/10/09 
J19CF1 11/10/09 
J1F1J4 3/16/11 
"J19CF3 11/10/09 . 

J1F1J5 3/16/11 
·J19CF4 11/10/09 
J19CF5 11/10/09 
J1 F1J6 3/16/11 
J19CF.6 11/10/09 
J19CF7 11/10/09 
J1F1J7 3/16/11 
J19CF8 11/10/09 ." 
J19CF9 11/10/09 
J19CHO 11/10/09 

24 3-Part Test Evaluations 
25 
26 
27 

28 

29 
30 
31 
32 

33 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit fo1 
nonradionuclide and RAG type 

lmo/kal unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv sample> 2X Cleanup Limit? 

3-Part Test Compliance? 

Antimonv Bis(2-eth1 hexyt: phthalate 
ma/ka Q PQL ug/ka Q PQL 
0.340 u 0.340 110 JB 48 
0.449 J 0.430 · 6B1 UD · 6B1 

0.390 u 0.390 110 JB 48 

. :. 0.442 LiJ ,. · 0·_442 . 
340 u . 340 

0.438 BJ 0.448 350 u 350 
0.393 BJ 0.413 341 u 341 
0.328 BJ 0.470 346 u 346 
0.380 u 0.380 120 JB 48 
0.293 ·. BJ .: 0.461" 339 u 339 . 
0.370 u 0.370 120 JB 49 

.. · 0.296 BJ 0.443 1730 UD 1730. 
0.251 BJ 0.497 339 u 339 
0.370 u 0.370 120 JB 50 

,. 0,575 UJ .. 0,5'75 . 348 u 348 
0.458 UJ 0.458 343 u 343 
0.380 u 0,380 120 JB 51 

·. 0.378 BJ .. 0.587 . 362 U - 362 
0.252 BJ 0.504 338 u 338 
0.502 UJ 0.502 337 u 337 

Antimony Bis(2-ethylhexv,Jphthalate 
54% I I 54% I I 

0.438 I I 120 I I 

5 GW&River 360 ug/kg River Protection 
Protection 

NA NO 
NA NO 
NA NO 

Because ail values are below The data set meets the 3-
background (5 mg/kg) the part test criteria when 

WAC 173-340 3-part test is compared to the most 
not required. stringent RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/2B/11 
Job No. 14655 

Benzo(ghi)perylene 
ua/ka Q PQL 

7.B u 7.B 
. · 93_3 · 3.39 

7.60 u 7.60 

"67.0 .. 3.30 

3.49 u 3.49 
3.28 J 3.28 
3.43 u 3.43 
7.40 u 7.40 
3.4 . u 3.40 
190 7.5 
784 D 13.8 
3.34 u 3.34 
7.70 u 7.70 

· 46:7 3.49 
3.41 u 3.41 
7.90 u 7,90 
3,66 . u 3.66 
6.76 3.39 
3.40 u 3.40 

Benz01ohi)perylene 
77% I I 
190 I I 

48000 
ug/kg 

GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen$ 

Oibenzla,hlanthracene lndeno(1,2,3-cdlnvrene 
ua/ka Q PQL ua/ka Q PQL 
12.0 u 12.0 13.0 u 13.0 
20.3 :· 3:39 B1 .6 . 3.39 

12.0 u 12.0 13.0 u 13.0 

11.7 . 3.30 57.1 3.30 · 

3.49 u 3.49 3.49 u 3.49 
3.28 u 3.28 3.28 u 3.28 
3.43 u 3.43 3.43 u 3.43 
11 .0 u 11 .0 12.0 u 12.0 
3.4 u 3.40 3.40 u 3.40 · 
36.0 X 12.0 220 13.0 
160 ·. o ·· 13.8 723 D 13.8 · 
3.34 u 3.34 3.34 u 3.34 
12.0 u 12.0 22.0 J 13.0 

· 9.59 .. , 
.. 

3.49 47.4 3.49 
3.41 u 3.41 3.41 u 3.41 
12,0 u 12.0 20.0 J 13.0 
3.66 · u 3.66 3.66 u 3.66 
3.39 u 3.39 6.43 3.39 
3.40 u 3.40 3.40 u 3.40 

Dibenz[a h]anthracene lndeno(1 ,2,3-cd\ovrene 
92% I I 69% I I 
36.0 I I 220 I I 

330 
30 ug/kg GW &River ug/kg GW & River 

Protection Protection 

YES NO 
NO NO 
NO NO 

A detailed assessment will 
The data set meets the 3-

be performed. The data set 
part test criteria when 

meets the 3-part test 
compared to the most 

criteria when com pared to 
stringent RAG. 

the direct exposure RAG. 

Rev. No. 4 
Date 04/28/11 

Sheet No. 17 of 53 

Phenanthrene Pvrene 
ua/ka Q PQL uq/ka Q PQL 
13.0 u 13.0 13.0 u 13.0 

· 117 3.39 386 3.39 

13.0 u 13.0 13.0 u 13.0 

.. 49.7 ." · 3.30 240 . 3.30 

3.49 u 3.49 3.49 u 3.49 
3.77 3.28 4.26 3.28 
1.03 J 3.43 3.43 u . 3.43 
12.0 u 12.0 12.0 u 12.0 
3.4 u 3.40 1.86 J. 3.40 . · 

43.0 13.0 600 13.0 
.. 98.8 .- D 13.8 2110 . D · 13.8:·. 

3.34 u 3.34 3.34 u 3.34 
13.0 u 13.0 21 .0 J 13.0 
23.4 . 3.49 138 3".49 , · 
3.41 u 3.41 3.41 u 3.41 
13.0 u 13.0 56.0 13.0 

. 

3,66 - ·u 3.66 · 3,66 u . 3,66 
3.89 3.39 9.81 3.39 
1.53 J 3.4 3.4 u 3.4 

Phenanthrene Pvrene 
62% I I 62% I I 
43,0 I I 600 I I 

240000 48000 
ug/kg 

GW Protection 
ug/kg 

GW Protection 

NO NO 
NO NO 
NO NO 

The data set meets the 3-
part test criteria when 

The data set meets the 3-part 

compared to the most 
test criteria when compared to 

stringent RAG. 
the most stringent RAG. 

Rev.O 

4,4'-00T 
ua/ka Q PQL 
0.64 u 0.64 
1.36 UD 1.36 

0.63 u 0.63 

1.36 UD 1.36, · 
1.40 UD 1.40 
1.36 UD 1.36 
1.38 UD 1.38 
0.61 u 0.61 

··,.1:36 UD 1.36 _- · 
1.00 J 0.62 
1.38 uo·, , 1.38" . 

1.36 UD 1.36 
0.64 u 0.64 
1.39 UD 1.39 . 
1.37 UD 1.37 
0.89 J 0.66 

. 1:45 UD 1.45 
1.35 UD 1.35 
1.35 UD 1.35 

4,4'-DDT 
85% I I 
1.00 I I 

DE, GW, & 
3.3 ug/kg River Protection 

NO 
NO 

·· NO 

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

stringent RAG. 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Waste Site 
2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Verification Data - Deep Zone 
Sample Sample Sample 

Area Number Date 
DZ-4 • J1F1J3 3/16/1 1 
DZ-4 J19CF2 11/10/09 : 

Duplicate of 
J1F1J8 3/16/11 

J1 F1J3 • 
Duplicate of 

J19CH1 11/.10/09 
J19CF2 

DZ-1 J19CD9 11/10/09 
DZ-2 J19CF0 11/10/09 
DZ-3 J19CF1 11/10/09 

DZ-5 b J1F1J4 3/16/11 
DZ-5 J19CF3 111.10/09 
oz-s• J1F1J5 3/16/11 
DZ-6 J19CF4' , 11/10/09 ... 
DZ-7 J19CF5 11/10/09 

DZ-8 • J1F1J6 3/16/11 
DZ-8 J19CF6 ·11/10/09 
DZ-9 J19CF7 11/10/09 

DZ-10 • J1F1J7 3/16/11 
oz-10 · J19CF8 11/10/09.• 
DZ-11 J19CF9 11/10/09 
DZ-12 J19CH0 11/10/09 

24 3-Part Test Evaluations 

25 

26 
27 

28 

29 
30 
31 
32 

33 

¾ < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Fluoride 
mq/kq Q PQL 
0.88 u 0.88 
2.6 u 2.6 

0.87 u 0.87 

2._5 u 2.5 

2.6 u 2.6 
2.4 u 2.4 
2.5 u 2.5 

0.83 u 0.83 
2.4 . u 2.4 
1.1 B 0.89 

.. 2.4 u 2.4 
2.5 u 2.5 
0.90 u 0.90 
0.3 B 2.6 · 
2.5 u 2.5 
1.1 B 0.89 

·- 2.5 u 2.5 
2.4 u 2.4 
2.5 u 2.5 

Fluoride 

85% I I 
1.1 I I 

96 

GW Protection 

NA 
NA 
NA 

Because all values are below 
background (2.81 mg/kg) the 
WAC 173-340 3-part test is 

not required . 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/28/11 
Job No. 14655 

Cale. No. 0100D-CA-V0352 
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Washington Closure Hanford 

1 116-D-5 Statlstlcal Calculations 
2 S I Pl Ar Verification Data - ta!I n!I I e ea 
3 
4 

5 

6 

7 

6 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 S 

20 
21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Sample Sample 
Area Number 

SPA-1 J19CH2 
Duplicate of 

J 19CJ4 
J19CH2 

SPA-2 J19CH3 
SPA-3 J19CH4 
SPA-4 J 19CH5 
SPA-5 J 19CH6 
SPA-6 J19CH7 
SPA-7 J19CH6 
SPA-6 J19CH9 
SPA-9 J19CJO 

SPA-10 J19CJ1 
SPA-11 J19CJ2 
SPA-12 J19CJ3 

tatlstlca IC omputaton 
Sample Sample 

Area Number 

SPA-1 J19CH2/ 
J19CJ4 

S PA-2 J19CH3 
SPA-3 J1 9CH4 

S PA-4 J 19CH5 
SPA-5 J19CH6 
S PA-6 J 19CH7 
SPA-7 J19CH8 
SPA-8 J19CH9 
SPA-9 J19CJO 

SPA-10 J19CJ1 
SPA-11 J19CJ2 
S PA-1 2 J19CJ3 

Sample 
Date 

11/9/09 

11/9/09 

11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 

nput D ata 

Sample 
Date 

11/9/09 

11/9/09 
11/9/09 
11/9/09 
11 /9/09 
11/9/09 
11/9/09 
11/9/09 
11/9/09 
11 /9/09 
11/9/09 
11/9/09 

O0gloa,O, J. D. Skogllo ~ 
Project 100-D Field Remediation 
Subject 116-0 -5 Waste Site Cleanup Verification 95% UCL Ca lculations 

Uranium-233/234 Uranlum-238 
pCi/g Q MCA oCi/g Q MDA 
0.466 0.115 0.362 0.115 

0.422 0.216 0.336 0.216 

0.343 0.161 0.637 0.125 
0.496 0.157 0.366 0.108 
0.531 0.081 0.553 0.061 
0.479 0.110 0.599 0.076 
0.414 0.113 0.566 0.090 
0.625 0.100 0.534 0.100 
0.729 0.112 0.517 0.090 
0.742 0.284 0.742 0.264 
0.566 0.224 0.674 0.224 
0.464 0.177 0.440 0.177 
0.392 0.1 87 0.343 0.167 

Uranium-233/234 Uranium-238 
lCi/q lCI/ 

0.445 0.350 

0.343 0.637 
0.496 0.368 
0.531 0.553 
0.479 0.599 
0.414 0.566 
0.625 0.534 
0.729 0.517 
0.742 0.742 
0.586 0.674 
0.464 0.440 
0.392 0.343 

34 Statistical Com utatlons 
351-------- -------11---U.;;..rcca..:..n""lu..:..m..:..•.;;;.23;:.;3/..:..234:;;.c..;_--1 __ __;;U..:..ra:c.n;.;.lu;:;;m..:..•..;:23;.:.;;.8 __ -1 

36 95% UCL based on Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-stalis tic. nonparametric z-statistic. 

37 N 12 12 

38 :=============•=y•=<=De==t=ec=ti=o=n=lim=i:t ===O=o/c=•=====:=======: ===0=%======:=======: 39 f--------,,,..........,........,..-,-"'"Me..,,....an-+--'-0.'-'-5-c-21 ________ 0..c.c . .c.5cc.27'---+---+-----t 
40 ___ ____ S_t_an_d_a_rd-=-de...,v_ia,,.ti..,,on-+-_ 0.,....1,....27,---+---+-----+-..:..0·...,1..:..30'---+---+--- --t 
41 Z-statistic 1.64 1.64 
421---------:9=-=5=-=-%:--:-:U""C,..L_o_n_m_e-an-+---=-o-==.5-:-81.,---t---+-----+- -:-0.-=5-=-89=---+---+- ----t 

43 Maximum value 0.742 0.742 ,.._ ___________ __. ___ __._...._ ___ ...._ ___ .....___. ___ __. 
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CALCULATION SHEET 
Washington Closure Hanford 

O•·•••<o• J. D. SkogOO ~ 
Project 100-D Field Remediation 

Attachment to Waste Site Reclassification Form 2010-012 

Date 04/15/11 
Job No. 14655 

Subject 11 6-0 -5 Waste Site Cleanup Verification 95% UCL Calculations 

Cale. No. 0100D-CA-V0352 

Checked T . E. Queen~ 

1 116-D-5 Statistical Calculations 
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 

Verification Data - Staaina Pile Area 
Sample Sample Sample 

Area Number Date 
SPA-1 J19CH2 11/9/09 

Duplicate of 
J19CJ4 11/9/09 

J19CH2 
SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11/9/09 

SPA-10 J19CJ1 11/9/09 
SPA-11 J19CJ2 11/9/09 
SPA-12 J19CJ3 11/9/09 

Statistical Comoutation lnout Data 
Sample Sample Sample 

Area Number Date 

SPA-1 
J19CH2/ 

11/9/09 
J19CJ4 

SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11/9/09 

SPA-10 J19CJ1 11/9/09 
SPA-11 J19CJ2 11/9/09 
SPA-12 J19CJ3 11/9/09 

Statistical Comoutations 

95% UCL based on 

N 
% < Detection limit 

Mean 

Standard deviation 

95% UCL on mean 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

/ma/kal 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Anv sample > 2X Cleanuo Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
m<i/ka Q PQL ma/ka a PQL 
2.62 0.343 51.7 0.343 

2.25 0.430 57.0 0.430 

2.50 0.491 60.0 0.491 
2.28 0.346 51.3 0.346 
1.97 0.395 55.7 0.395 
1.93 0.399 67.8 0.399 
2.29 0.373 69.9 0.373 
1.91 0.415 49.5 0.415 
1.73 0.339 55.5 0.339 
2.48 0.473 61 .0 0.473 
1.19 0.341 43.3 0.341 
2.01 0.442 60.4 0.442 
2.79 0.397 63.0 0.397 

Arsenic Barium 
ma/ka ma/k~ 

2.44 54.4 

2.50 60.0 
2.28 51 .3 
1.97 55.7 
1.93 67.8 
2.29 69.9 
1.91 49.5 
1.73 55.5 
2.48 61 .0 
1.1 9 43.3 
2.01 60.4 
2.79 63.0 

Arsenic Barium 

Large data set (n 2:10). use Large data set (n 2:10), use 
MTCAStat normal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
2.13 57.6 

0.43 7.62 

2.35 62.1 
2.79 69.9 

20 DE, GW & River 200 

Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (6.5 mg/kg) the background (132 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Beryllium 
ma/ka Q PQL 
0.160 0.137 

0.164 B 0.172 

0.197 0.196 
0.151 0.139 
0.1 54 B 0.158 
0.151 B 0.160 
0.214 0.149 
0.178 0.166 
0.175 0 .1 35 
0.184 B 0.1 89 
0.125 B 0.136 
0.179 0.1 n 
0.197 0.159 

Beryllium 
mg/ka 

0.162 

0.197 
0.151 
0.154 
0.151 
0.214 
0.178 
0.175 
0.184 
0.125 
0.179 
0.197 

Bervllium 

Large data set {n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 

0.172 

0.025 

0.187 
0.214 

1.51 GW & River 
Protection 

NA 
NA 
NA 

Because all values are below 
background (1.51 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Boron Cadmium Chromium Cobalt 
mn/kn a PQL ma/ka a PQL ma/k<i Q PQL m<i/kg Q PQL 
0.571 B 1.37 0.0564 B 0.137 10.7 0.137 5.13 1.37 

0.791 B 1.72 0.0627 B 0.172 8.67 0.172 5.53 1.72 

1.59 B 1.96 o.o5n B 0.196 8.21 0.196 7.15 1.96 
0.657 B 1.39 0.0459 B 0.139 7.30 0.139 5.86 1.39 
0.609 B 1.58 0.0449 B 0.158 5.91 0.158 7.01 1.58 
0.811 B 1.60 0.0564 B 0.160 7.64 0.160 6.65 1.60 
0.963 B 1.49 0.0595 B 0.149 7.59 0.149 7.37 1.49 
0.777 B 1.66 0.0431 B 0.166 6.56 0.166 7.66 1.66 
0.823 B 1.35 0.135 u 0.135 6.13 0.135 7.48 1.35 
1.04 B 1.89 0.189 u 0.189 6.82 0.189 7.81 1.89 

0.449 B 1.36 0.0343 B 0.136 4.32 0.136 6.79 1.36 
1.04 B 1.77 0.0579 B 0.177 6.80 0.1 n 7.09 1.77 
1.31 B 1.59 0.0658 B 0.159 8.44 0.159 6.84 1.59 

Boron Cadmium Chromium Cobalt 
ma/k, m1:1/k11 ma/kg mt:1/kg 

0.681 0.0596 9.69 5.33 

1.59 o.o5n 8.21 7.15 
0.657 0.0459 7.30 5.86 
0.609 0.0449 5.91 7.01 
0.811 0.0564 7.64 6.65 
0.963 0.0595 7.59 7.37 
o.7n 0.0431 6.56 7.66 
0.823 0.0675 6.13 7.48 
1.04 0.0945 6.82 7.81 

0.449 0.0343 4.32 6.79 
1.04 0.0579 6.80 7.09 
1.31 0.0658 8.44 6.84 

Boron Cadmium Chromium Cobalt 

Large data set {n 2:10). use Large data set {n 2:10). use Large data set (n 2:10). use Large data set {n 2:10). use 
MTCAStat lognormal MTCAStat lognormal MTCAStat lognormal MTCAStat normal 

distribution. distribution. distlibu1ion. distribution. 

12 12 12 12 
0% 17% 0% 0% 

0.896 0.0573 7.12 6.92 

0.318 0.0153 1.38 0.719 

1.12 0.0666 8.00 7.29 
1.59 0.189 10.7 7.81 

320 0.81 GW &River 18.5 GW & River 15.7 
GW Protection Protection Protection GW Protection 

NO NA NA NA 
NO NA NA NA 
NO NA NA NA 

The data set meets the 3-part 
Because all values are below Because all values are below Because all values are below 

test criteria when compared to 
background (0.81 mg/kg) the background (18.5 mg/kg) the background (15.7 mg/kg) the 

the most stringent RAG. 
WAC 173-340 3-part test is WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. not required. 

Rev. No. 3 
Date 04/15/11 

Sheet No. 20 of 53 

Copper 
ma/ka Q PQL 
11.3 0.686 

11.7 0.859 

16.2 0.981 
12.7 0.693 
13.2 0.791 
13.4 0.799 
13.9 0.747 
14.7 0.830 
13.8 0.677 
14.1 0.945 
12.2 0.682 
13.5 0.884 
14.1 0.794 

Copper 
mq/kg 

11.5 

16.2 
12.7 
13.2 
13.4 
13.9 
14.7 
13.8 
14.1 
12.2 
13.5 
14.1 

Coooer 

Large data set ( n 2: 10 ). use 
MTCAStat lognormal 

distribution. 

12 
0% 
13.6 

1.21 

12.3 
16.2 

22.0 

River Protection 

NA 
NA 
NA 

Because all values are below 
background (22.0 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2010-012 

CALCULATIC,)N SHEET 
Washington Closure Hanford 

1 116-0-5 Statistical Calculations 
2 V "fl I O t S I PII Ar en cat on a a- taq nq e ea 

3 

4 
5 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Sample 

Area 
SPA-1 

Duplicate of 
J19CH2 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-7 
SPA-8 
SPA-9 

SPA-10 
SPA-11 
SPA-12 

Sample Sample 

Number Date 
J19CH2 11/9/09 

J19CJ4 11/9/09 

J19CH3 11/9/09 
J19CH4 11/9/09 
J19CH5 11/9/09 
J19CH6 11/9/09 
J19CH7 11/9/09 
J19CH8 11/9/09 
J19CH9 11/9/09 
J19CJO 11/9/09 
J19CJ1 11/9/09 
J19CJ2 11/9/09 
J19CJ3 11/9/09 

19 Statistical Comoutatfon lnout Data 

20 

21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 S 

35 

36 

37 
38 
39 
40 
41 

42 

43 

44 
45 
46 

47 

48 

Sample Sample Sample 

Area Number Date 

SPA-1 
J19CH2/ 

11/9/09 
J19CJ4 

SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJO 11/9/09 

SPA-10 J19CJ1 11/9/09 
SPA-11 J19CJ2 11/9/09 
SPA-12 J19CJ3 11/9/09 

tatisbca IC ti omputa ons 

95% UCL based on 

N 
. % < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kal unless otherwise noted 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

oogoM,o, J. o. Skog•• ~ 
Project 100-D Field RemelaUon 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

Hexavalent Chromium Lead Manganese 

mg/ka a PQL ma/ka a PQL ma/ka a PQL 
0.17 0.21 2.87 0.343 235 3.43 

0.17 0.21 2.86 0.430 234 4.30 

0.12 0.20 3.47 0.491 282 4.91 
0.17 0.21 2.76 0.346 240 3.46 
0.1 0 0.21 2.70 0.395 272 3.95 
0.14 0.21 2.72 0.399 261 3.99 
0.14 0.21 3.64 0.373 309 3.73 
0.06 0.21 2.86 0.415 279 4.15 
0.10 0.21 2.72 0.339 263 3.39 
0.18 0.21 2.92 0.473 271 4.73 
0.16 0.20 1.88 0.341 238 3.41 
0.07 0.20 2.85 0.442 263 4.42 
0.13 0 .21 4.22 0.397 278 3.97 

Hexavalent Chromium Lead Manganese 

ma/ka ma/kl ma/ka 

0.17 2.87 235 

0.12 3.47 282 
0.17 2.76 240 
0.10 2.70 272 
0.14 2.72 261 
0.14 3.64 309 
0.06 ·2.86 279 
0.10 2.72 263 
0.18 2.92 271 
0.16 1.88 238 
0.07 2.85 263 
0.13 4.22 278 

Hexavalent Chromium Lead Manganese 

Large data set (n ,!:10), use 
Large data set (n ,!:10), 

Large data set (n ~10), use 
lognormal and normal 

MTCAStat lognormal 
distribution rejected, use 

MTCAStat lognormal 
distribution. 

z-statistic. 
distribution . . 

12 12 12 
0% 0% 0% 
0.13 2.97 266 
0.04 0.582 21.3 
0.16 3.24 277 

0.18 4.22 309 

2 10.2 GW & River 512 GW & River 
River Protection Protection Protection 

NO NA NA 
NO NA NA 

NO NA NA 

The data set meets the 3- Because all values are below Because all values are below 
part test criteria when background (10.2 mg/kg) the background (512 mg/kg) the 
compared to the most WAC 173-340 3-part test is WAC 173-340 3-part test is 

stringent RAG. not required . not required. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Molybdenum 

mn/ka a PQL 
0.208 B 1.37 

0.219 B 1.72 

0.331 B 1.96 
0.251 B 1.39 
0.266 B 1.58 
0.261 B 1.60 
0.254 B 1.49 
0.295 B 1.66 
0.258 B 1.35 
0.277 B 1.89 
0.259 B 1.36 
0.260 B 1.77 
0.277 B 1.59 

Molybdenum 

mg/kc 

0.214 

0.331 
0.251 
0.266 
0 .261 
0.254 
0.295 
0.258 
0.277 
0.259 
0.260 
0.277 

Molybdenum 

Large data set (n ~10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
0% 

0.267 
0 .0280 
0.280 

0.331 

8 

GW Protection 

NO 
NO 

NO 

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

the most stringent RAG. 

Date 04/15/11 
Job No. 14655 

Nickel 

ma/ka Q PQL 
9.99 2.75 

9.23 3.44 

10.4 3.92 
10.1 2.77 
7.65 3.16 
12.0 3.19 
9.02 2.99 
8.67 3.32 
8.49 2.71 
8.57 3.78 
8.22 2.73 
9.60 3.53 
10.4 3.18 

Nickel 

mg/ki 

9.61 

10.4 
10.1 
7.65 
12.0 
9.02 
8.67 
8.49 
8.57 
8.22 
9.60 
10.4 

Nickel 

Large data set (n ,!:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
9.39 
1.21 
10.1 

12.0 

19.1 

GW Protection 

NA 
NA 

NA 

Because all values are below 
background (19.1 mg/kg) the 
WAC 173-340 3-part test is 

not required. 

Cale. No. 01000-CA~ 
Checked T. E. Queen 

Vanadium Zinc 

ma/ka a PQL ma/ka Q PQL 
34.0 1.72 32.1 6.86 

40.7 2.15 35.2 8.59 

51 .1 2.45 41 .2 9.81 
41.0 1.73 38.6 6.93 
51.7 1.98 40.7 7.91 
48.2 2.00 38.0 7.99 
53.9 1.87 44.5 7.47 
54.4 2.08 42.4 8.30 
54.5 1.69 41 .7 6.77 
51 .7 2.36 42.9 9.45 
51 .9 1.71 37.6 6.82 
52.9 2.21 40.6 8.84 
48.0 1.98 43.5 7.94 

Vanadium Zinc 

mg/ki ma/ka 

37.4 33.7 

51.1 41 .2 
41 .0 38.6 
51.7 40.7 
48.2 38.0 
53.9 44.5 
54.4 42.4 
54.5 41 .7 
51 .7 42.9 
51.9 37.6 
52.9 40.6 
48.0 43.5 

Vanadium Zinc 

Large data set (n ,!:10). 
Large data set (n ~10), use 

lognormal and normal 
distribution rejected. use 

MTCAStat lognormal 

z-statistic. 
distribution. 

12 12 
0% 0% 
49.7 40.4 
5.40 3.04 
52.3 42.2 

54.5 44.5 

85.1 67.8 

GW Protection River Protection 

NA NA 
NA NA 

NA NA 

Because all values are below Because all values are below 
background (85.1 mg/kg) the background (67.8 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Rev. No. 3 
Date 04/15/11 
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Benzo(a)anthracene 

ua/ka Q PQL 
3.44 u 3.44 

2.30 J 3.44 

1.07 J 3.41 
3.42 u 3.42 
1.01 J 3.43 
10.2 3.47 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
2.42 J 3.54 
3.42 u 3.42 
3.42 u 3.42 
3.87 3.45 

Benzo(a)anthracene 

ua/k1 

2.01 

1.07 
1.71 
1.01 
10.2 
1.72 
1.72 
1.72 
2.42 
1.71 
1.71 
3.87 

Benzo(a)anthracene 

Large data set (n ,!:10), 
lognormal and normal 

distribution rejected, use 
z-statistic. 

12 
50% 
2.57 
2.51 
3.77 

10.2 

15 ug/kg GW & River 
Protection 

NO 
NO 

NO 

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

stringent RAG. 

Rev.0 
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Washington Closure Hanford 
Originator J. 0 . Skoglie 

Project 100-0 Field Remediation 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 
Job No. 14655 

Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Statistical Calculations 
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 

Verification Data - Staalna Pile Area 

Sample Sample Sample 

Area Number Date 
SPA-1 J19CH2 11/9/09 

Duplicate of 
J19CJ4 11/9/09 

J19CH2 
SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11/9/09 
SPA-10 J19CJ1 11/9/09 
SPA-11 J19CJ2 11/9/09 
SPA-12 J19CJ3 11/9/09 

Statistical Computat on nout D ata 

Sample Sample Sample 

Area Number Date 

SPA-1 
J19CH2/ 

11/9/09 
J19CJ4 

SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11/9/09 

SPA-10 J19CJ1 1119/09 
SPA-11 J19CJ2 1119109 
SPA-12 J19CJ3 11/9/09 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
g5% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

lmalkal 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Benzo(b)fluoranthene Chrysene 

ug/kg Q PQL ug/kg Q PQL 
3.44 u 3.44 3.44 u 3.44 

3.38 J 3.44 1.46 J 3.44 

1.28 J 3.41 1.19 J 3.41 
3.42 u 3.42 1.03 J 3.42 
1.52 J 3.43 1.01 J 3.43 
9.76 3.47 18.2 3.47 
3.44 u 3.44 3.44 u 3.44 
1.00 J 3.44 3.44 u 3.44 
3.44 u 3.44 3.44 u 3.44 
5.87 3.54 1.87 J 3.54 
3.42 u 3.42 3.42 u 3.42 
3.42 u 3.42 3.42 u 3.42 
7.74 3.45 2.99 J 3.45 

Benzo(b)fluoranthene Chrysene 

ua/ki ua/k 

2.55 1.59 

1.28 1.19 
1.71 1.03 
1.52 1.01 
9.76 18.2 
1.72 1.72 
1.00 1.72 
1.72 1.72 
5.87 1.87 
1.71 1.71 
1.71 1.71 
7.74 2.99 

Benzo(b)fluoranthene Chrysene 

Large data set (n ;;,10), Large data set (n ;;,10), 
lognonnal and normal lognonnal and nonnal 

distribution rejected, use distribution rejected, use 
z-statistic. z-statistic. 

12 12 
42% 42% 
3.19 3.04 
2.92 4.80 
4.58 5.32 
9.76 18.2 

15 ug/kg GW & River 100 ug/kg 

Protection River Protection 

NO NO 
NO NO 

NO NO 

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

stringent RAG. stringent RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Fluoranthene 
Nllrogen m Nllrate ano 

Sulfate 
.,;,,;to II lothr ~ -,c;-, ?\" 

ug/kg Q POL ma/ka Q PQL mg/ka a POL 
3.44 u 3.44 0.99 0.21 4.3 2.3 

10.4 3.44 2.47 0.20 5.0 2.4 

3.41 u 3.41 5.52 0.21 40.3 2.5 
3.42 u 3.42 1.34 0.20 25.9 2.7 
2.74 J 3.43 1.54 0.22 20.2 2.5 
18.2 3.47 1.16 0.20 3.2 2.6 
3.44 u 3.44 0.96 0.22 3.9 2.7 
3.44 u 3.44 1.37 0.19 5.3 2.4 
1.78 J 3.44 1.09 0.19 5.2 2.4 
9.01 3.54 1.34 0.22 12.2 2.7 
3.42 u 3.42 0.23 0.19 2.7 2.5 
1.52 J 3.42 0.49 0.22 4.5 2.7 
12.7 3.45 2.90 0.20 71 .4 2.4 

Fluoranthene 
Nitrogen in Nitrate and 

Sulfate 
Nitrite (Method 353.2)" 

ua/k ma/k< ma/k~ 

6.06 1.73 4.7 

1.71 5.52 40.3 
1.71 1.34 25.9 
2.74 1.54 20.2 
18.2 1.16 3.2 
1.72 0.96 3.9 
1.72 1.37 5.3 
1.78 1.09 5.2 
9.01 1.34 12.2 
1.71 0.23 2.7 
1.52 0.49 4.5 
12.7 2.90 71.4 

Fluoranthene 
Nitrogen in Nitrate and 

Sulfate 
Nitrite (Method 353.2)" 

Large data set (n ~10). 
Large data set (n ;;,10). use 

Large data set (n ;;,10), 
lognonnal and nonnal 

MTCAStat lognonnal 
lognonnal and nonnal 

distribution rejected, use 
distribution. 

distribution rejected, use 
z-statistic. z-statistic. 

12 12 12 
42% 0% 0% 
5.05 1.64 16.6 
5.50 1.39 20.8 
7.66 3.15 26.5 
18.2 5.52 71.4 

18000 
uglkg 

1000 25000 

River Protection GW Protection GW Protection 

NO NO NA 
NO NO NA 

NO NO NA 

The data set meets the 3-
The data set meets the 3-part 

Because all values are below 
part test criteria when 

test criteria when compared to 
background (237 mg/kg) the 

compared to the most 
the most stringent RAG. 

WAC 173-340 3-part test is 
stringent RAG. not required. 

Cale. No. 01000-CA-V0352 
Checked T . E. Quee~ 

Rev. No. 4 
Date 04/28/11 
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Washington Closure Hanford 
Originator J . D. Sko lie 

Project 100-D Area Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Waste Site 
2 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Verification Data -Staaina Pile Area 
Sample Sample Sample 

Area Number Date 
SPA-1 J19CH2 11/9/09 

Duplicate of 
J19CJ4 11/9/09 

J19CH2 
SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11/9/09 
SPA-4 J19CH5 11/9/09 
SPA-5 J19CH6 11/9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11/9/09 
SPA-10 J19CJ1 11/9/09 
SPA-11 J19CJ2 11/9/09 
SPA-12 J19CJ3 11/9/09 

18 3-Part Test Evaluations 

19 

20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limi1 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Antimony Silver 
mg/ka Q PQL ma/ka Q PQL 
0.412 u 0.410 0.137 u 0.137 

0.515 u 0.520 0.172 u 0.172 

0.589 u 0.590 0.196 u 0.196 
0.416 u 0.420 0.139 u 0.139 
0.474 u 0.470 0.158 u 0.158 
0.479 u 0.480 0.16 u 0.160 
0.239 B 0.450 0.149 u 0.149 
0.498 u 0.500 0.228 0.170 
0.205 B 0.410 0.135 u 0.135 
0.567 u 0.570 0.189 u 0.189 
0.409 u 0.410 0.136 u 0.136 
0.530 u 0.530 0.177 u 0.177 
0.476 u 0.480 0.159 u 0.159 

Antimony Silver 

83% I I 92% I I 
0.239 I I 0.228 I I 

5 GW&River 0.73 
Protection River Protection 

NA NO 
NA NO 
NA NO 

Because all values are below The data set meets the 3-
background (5 mg/kg) the part test criteria when 

WAC 173-340 3-part test is compared to the most 
not required. stringent RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Benzo(alo rene 
ua/ka Q PQL 
3.44 u 3.44 

1.56 J 3.44 

3.41 u 3.41 
3.42 u 3.42 
3.43 u 3.43 
4.48 3.47 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
2.13 J 3.54 
3.42 u 3.42 
3.42 u 3.42 
2.92 J 3.45 

Benzo(a)pyrene 

67% I I 
4.48 I I 

GW &River 
15 ug/kg 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 01000-CA-V0352 

Checked T. E. Queen~ 

Benzo [ghi)perylene Benzo k)fluoranthene 
ug/kg Q PQL UQ/k!I Q PQL 
3.44 u 3.44 3.44 u 3.44 

3.44 u 3.44 1.17 J 3_.44 

3.41 u 3.41 3.41 u 3.41 
3.42 u 3.42 3.42 u 3.42 
3.43 u 3.43 3.43 u 3.43 
2.75 J 3.47 3.91 3.47 
3.44 u 3.44 3.44 u 3.44 
3.44 u 3.44 3.44 u 3.44 
3.44 u 3.44 3.44 u 3.44 
1.09 J 3.54 1.53 J 3.54 
3.42 u 3.42 3.42 u 3.42 
3.42 u 3.42 3.42 u 3.42 
1.57 J 3.45 1.84 J 3.45 

Benzo(ghi)perylene Benzo(k)fluoranthene 

75% I I 67% I I 
2.75 I I 3.91 I I 

48000 GW &River 
ug/kg 

GW Protection 15 ug/kg 
Protection 

NO NO 
NO NO 
NO NO 

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

stringent RAG. stringent RAG. 

Rev. No. 3 
Date 04/15/11 

Sheet No. 23 of 53 

Dibenz[a,h]anthracene Phenanthrene 
ug/ka Q PQL ug/kg Q PQL 
1.39 J 1.39 3.44 u 3.44 

3.44 u 3.44 1.86 J 3.44 

3.41 u 3.41 3.41 u 3.41 
3.42 u 3.42 3.42 u 3.42 
3.43 u 3.43 3.43 u 3.43 
3.47 u 3.47 3.11 J 3.47 
3.44 u 3.44 3.44 u 3.44 
3.44 u 3.44 3.44 u 3.44 
3.44 u 3.44 3.44 u 3.44 
3.54 u 3.54 1.11 J 3.54 
3.42 ·u 3.42 3.42 u 3.42 
3.42 u 3.42 3.42 u 3.42 
3.45 u 3.45 2.43 J 3.45 

Dibenz(a,h)anthracene Phenanthrene 

92% I I 67% I I 
1.39 I I 3.11 I I 

GW& River 240000 
30 ug/kg 

Protection ug/kg 
GW Protection 

NO NO 
NO NO 
NO NO 

The data set meets the 3-
The data set meets the 3-part 

part test criteria when 
compared to the most 

test criteria when compared to 

stringent RAG. 
the most stringent RAG. 

Rev. 0 

Pyrene 
ua/ka Q PQL 
3.44 u 3.44 

3.56 3.44 

3.41 u 3.41 
3.42 u 3.42 
3.43 u 3.43 
8.96 3.47 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
1.87 J 3.54 
3.42 u 3.42 
3.42 u 3.42 
5.68 3.45 

Pyrene 

67% I I 
8.96 I I 

48000 
ug/kg 

GW Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-D Field Remed1 lion 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Waste Site 
2 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Verification Data -StaQinQ Pile Area 
Sample Sample Sample 

Area Number Date 
SPA-1 J19CH2 11/9/09 

Duplicate of 
J19CJ4 11 /9/09 

J19CH2 
SPA-2 J19CH3 11/9/09 
SPA-3 J19CH4 11 /9/09 
SPA-4 J19CH5 11 /9/09 
SPA-5 J19CH6 11 /9/09 
SPA-6 J19CH7 11/9/09 
SPA-7 J19CH8 11/9/09 
SPA-8 J19CH9 11/9/09 
SPA-9 J19CJ0 11 /9/09 

SPA-10 J19CJ1 11 /9/09 
SPA-11 J19CJ2 11 /9/09 
SPA-12 J19CJ3 11/9/09 

18 3-Part Test Evaluations 

19 

20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

lmQ/kq\ unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

beta-BHC 4,4'-DDE 
uo/kq Q PQL uq/kq Q PQL 
1.36 UD 1.36 1.36 UD 1.36 

1.36 UD 1.36 1.36 UD 1.36 
1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
1.36 UD 1.36 1.36 UD 1.36 
1.37 UD 1.37 1.37 UD 1.37 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.40 UD 1.40 1.40 UD 1.40 
1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
1.51 D 1.51 6.57 JD 6.57 

beta-BHC 4,4'-DDE 

92% I I 92% I I 
1.51 I I 6.57 I I 

4.86 ug/kg GW Protection 3.3 ug/kg River Protection 

NO YES 
NO NO 
NO NO 

A detailed assessment will 
The data set meets the 3-part be performed. The data set 
test criteria when compared to meets the 3-part test criteria 

the most stringent RAG. when compared to the direct 
exposure RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Endrin Aldehyde Endrin Ketone Methoxychlor 
UQ/kQ Q PQL uq/kq Q PQL uo/kq Q PQL 
1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
1.35 UD 1.35 1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 1.35 UD 1.35 
1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
1.37 UD 1.37 1.37 UD 1.37 1.37 UD 1.37 
1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
1.40 UD 1.40 1.40 UD 1.40 1.40 UD 1.40 
1.35 UD 1.35 1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 1.35 UD 1.35 
1.38 JD 1.38 17.2 JD 17.2 19.6 JD 19.6 

Endrin Aldehyde Endrin Ketone Methoxychlor 

92% I I 92% I I 92% I I 
1.38 I I 17.2 I I 19.6 I I 

1670 
39 ug/kg River Protection 39 ug/kg River Protection 

ug/kg 
River Protection 

NO NO NO 
NO NO NO 
NO NO NO 

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

stringent RAG. stringent RAG. stringent RAG. 

Rev. No. 3 
Date 04/15/11 

Sheet No. 24 of 53 

Chloride Fluoride 
mQ/kQ Q PQL mQ/kQ Q PQL 

2.3 u 2.3 2.3 u 2.3 

2.4 u 2.4 2.4 u 2.4 

74.8 2.5 2.5 u 2.5 
3.3 2.7 2.7 u 2.7 
5.1 2.5 2.5 u 2.5 
2.6 u 2.6 2.6 u 2.6 
2.7 u 2.7 2.7 u 2.7 
2.4 u 2.4 2.4 u 2.4 
2.4 2.4 2.4 u 2.4 
2.7 u 2.7 2.7 u 2.7 
2.5 u 2.5 2.5 u 2.5 
2.7 u 2.7 0.3 B 2.7 
6.4 2.4 2.4 u 2.4 

Chloride Fluoride 

58% I I 92% I I 
74.8 I I 0.3 I I 

25000 96 

GW Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are Because all values are below 
below background (100 background (2.81 mg/kg) the 

mg/kg) the WAC 173-340 WAC 173-340 3-part test is 
3-part test is not required. not required. 

Rev. 0 
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Washington Closure Hanford 
o,;~"'"" J. D. Sk0gl• ~ 

Project 100-D Field Remediation 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15111 
Job No. 14655 

Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-0-5 Statistical Calculations 
2 Verification Data • Overburden 

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 

Sample Sample Sample 
Area Number Date 
OB-1 J19CB4 1113/2009 

OB-2 J19CB5 11/3/2009 

OB-3 J19CB6 11/3/2009 

OB-4 J19CB7 11/3/2009 

OB-5 J19CB8 11/3/2009 

OB-6 J19CB9 11/312009 

OB-7 J19CC0 11/3/2009 

OB-8 J19CC1 11/312009 

OB-9 J19CC2 11/3/2009 

OB-10 J19CC3 11/3/2009 

OB-1 1 J19CC4 11/3/2009 

OB-12 J1 9CC5 11/312009 

Statistical Computation Input Data 

Sample Sample Sample 
Area Number Date 

08-1 J19C84 11/312009 

OB-2 J19C85 11/312009 
OB-3 J19C86 11/3/2009 

OB-4 J19C87 11/3/2009 
OB-5 J19C88 1113/2009 

08-6 J19C89 11/3/2009 
OB-7 J19CCO 11/312009 
08-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 
08-10 J19CC3 1113/2009 
08-11 J19CC4 11/3/2009 
08-1 2 J19CC5 11/3/2009 

Statistical Computations 

95% UCL based on 

N 
% < Detection limil 

Mean 
Standard deviation 

Z-statistic 
95% UCL on mean 

Maximum value 

Cesium-137 Europlum-152 

pCi/g Q MDA oCi/Q Q MOA 
0.018 u 0.018 0.046 u 0.046 

0.017 u 0.017 0.047 u 0.047 

0.021 u 0.021 0.058 u 0.058 

0.158 0.036 0.081 0.078 

0.098 0.025 0.087 0.065 

0.073 0.025 0.062 u 0.062 

0.081 0.023 0.065 0.044 

0.137 0.015 0.100 0.045 

0.058 0.032 0.083 u 0.083 

0.190 0.028 0.141 0.063 

0.028 u 0.028 0.105 0.060 

0.021 u 0.023 0.065 u 0.065 

Cesium-137 Europium-152 
>Ci/! oCi/ 

0.009 0.023 

0.009 0.024 

0.011 0.029 

0.158 0.081 

0 .098 0.087 

0.073 0.031 
0.081 0.065 
0.137 0.1 00 
0.058 0.042 
0.190 0.141 
0.014 0.105 
0.021 0.033 

Cesium-137 Europium-152 

Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. 

12 12 
42% 50% 

0.072 0.063 
0.0634 0.0391 

1.64 1.64 
0.102 0.082 

0.190 0.141 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Nickel-63 Uranium-2331234 Uranlum-238 
oCI/Q Q MDA pCl/g Q MDA DCi/Q Q MDA 
3.42 2.61 0.509 0.260 0.475 0.260 

1.15 u 2.39 0.477 0.244 0.636 0.244 
2.33 u 2.41 0.507 0.259 0.778 0.259 

2.21 u 2.36 0.555 0 .118 0.478 0.118 

2.39 2.36 0.478 0.158 0.627 0.126 
2.19 u 2.43 0.644 0.170 0.689 0.170 
2.55 2.44 0.651 0.147 0.517 0.147 

2.13 u 2.48 0.514 0.179 0.677 0.179 
0.710 u 2.40 0.618 0.296 0.618 0.296 
2.78 2.44 0.686 0.291 0.762 0.291 
1.82 u 2.48 0.607 0.332 0.520 0.332 
1.73 u 2.64 0.273 u 0.299 0.898 0.299 

Nlckel-63 Uranium-2331234 Uranium-238 
oCil pCi/g >Cil!I 

3.42 0.509 0.475 

1.15 0.477 0.636 
2.33 0.507 0.778 
2.21 0.555 0.478 
2.39 0.478 0.627 
2.19 0.644 0.689 
2.55 0.651 0.517 
2.13 0.514 0.677 

0.710 0.618 0.618 
2.78 0.686 0.762 
1.82 0.607 0.520 
1.73 0.273 0.898 

Nickel-63 Uranium-233/234 Uranium-238 

Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use 
nonparametric z-statistic. nonparametric z-statistic. nonparametric z-statistic. 

12 12 12 
67% 8% 0% 
2.12 0.543 0.640 

0.714 0.112 0.131 
1.64 1.64 1.64 
2.46 0.596 0.702 
3.42 0.686 0.898 
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Washington Closure Hanford 
Originator J. D. Skoglie 

Project 100-D Reid Remediation 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Statistical Calculations 
1 Verification Data - Overburden 
2 
3 

3.5 
4.2 
4.9 
5.6 
6.3 
7 

7.7 
8.4 
9.1 
9.8 
11 
11 
12 
13 
13 
14 
15 
15 
16 
17 
18 
18 

19 

20 
20 
21 
22 
22 
23 
24 

25 

25 
26 
27 

27 

28 
29 

29 

30 
31 
32 
32 

33 

Sample Sample Sample 
Area Number Date 
08-1 J19CB4 11/3/2009 
08-2 J19CB5 11/3/2009 
08-3 J19C86 11/3/2009 
08-4 J19CB7 11/3/2009 
08-5 J19CB8 11/3/2009 
08-6 J19CB9 11/3/2009 
08-7 J19CC0 11/3/2009 
08-8 J19CC1 11/3/2009 
08-9 J19CC2 11/3/2009 
08-10 J19CC3 11/3/2009 
08-11 J19CC4 11/3/2009 
08-12 J19CC5 11/3/2009 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 
08-1 J19C84 11/3/2009 
08-2 J19CB5 11/3/2009 
08-3 J19CB6 11/3/2009 
08-4 J19CB7 11/3/2009 
08-5 J19CB8 11/3/2009 
08-6 J19CB9 11/3/2009 

08-7 J19CC0 11/3/2009 
08-8 J19CC1 11/3/2009 
08-9 J19CC2 11/3/2009 
08-10 J19CC3 11/3/2009 
08-11 J19CC4 11/3/2009 
08-12 J19CC5 11/3/2009 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 

Standard deviation 

95% UCL on mean 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Arsenic Barium 
mg/k!I Q PQL mg/kg Q PQL 
1.76 0.702 62.5 0.351 
1.77 0.904 49.0 0.452 
2.15 0.871 53.7 0.435 
1.89 0.735 51 .6 0.368 
2.25 0.989 58.6 0.494 
1.85 0.654 51.4 0.327 
1.83 0.745 62.3 0.373 
2.36 0.827 55.8 0.414 
1.73 0.715 56.3 0.357 
2.29 0.800 56.8 0.400 
1.82 0.758 50.2 0.379 
2.42 0.889 62.1 0.445 

Arsenic Barium 
mg/k~ mgfk~ 

1.76 62.5 
1.77 49.0 
2.15 53.7 
1.89 51 .6 
2.25 58.6 
1.85 51 .4 

1.83 62.3 

2.36 55.8 
1.73 56.3 
2.29 56.8 
1.82 50.2 
2.42 62.1 

Arsenic Barium 

Large data set (n ~10), 
Large data set (n 2!:10), use 

lognormal and normal 
distribution rejected, use 

MTCAStat lognormal 

z-statistic. 
distribution. 

12 12 
0% 0% 
2.01 55.9 

0.262 4.81 

2.13 58.5 
2.42 62.5 

20 DE, GW & River 200 

Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (6.5 mg/kg) the background ( 132 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Beryllium Boron Cadmium 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
0.157 0.140 0.570 B 1.40 0.0586 B 0.140 
0.149 B 0.181 0.641 B 1.81 0.0593 B 0.181 
0.1 67 B 0.174 0.861 B 1.74 0.0467 B 0.174 
0.167 0.147 0.732 B 1.47 0.0539 B 0.147 
0.189 B 0.198 0.930 B 1.98 0.0539 B 0.198 
0.160 0.131 0.905 B 1.31 0.0474 B 0.131 
0.178 0.149 0.789 B 1.49 0.0640 B 0.149 
0.161 B 0.165 0.851 B 1.65 0.0591 B 0.165 
0.165 0.143 0.610 B 1.43 0.0551 B 0.143 
0.184 0.160 0.880 B 1.60 0.0678 B 0.160 
0.167 0.152 0.402 B 1.52 0.0457 B 0.152 
0.195 0.178 0.961 B 1.78 0.0766 B 0.178 

Beryllium Boron Cadmium 
mg/k~ mg/ki mQ/k1 

0.157 0.570 0.0586 
0.149 0.641 0.0593 
0.167 0.861 0.0467 
0.167 0.732 0.0539 
0.189 0.930 0.0539 
0.160 0.905 0.0474 
0.178 0.789 0.0640 

0.161 0.851 0.0591 
0.165 0.610 0.0551 
0.184 0.880 0.0678 
0.167 0.402 0.0457 
0.195 0.961 0.0766 

Beryllium Boron Cadmium 

Large data set (n 2!:10), use Large data set (n 2!:10), use 
Large data set (n 2!:10), use 

MTCAStat lognormal 
MTCAStat normal distribution. 

MTCAStat lognormal 
distribution. distribution. 

12 12 12 
0% 0% 0% 

0.170 0.761 0.0573 

0.0138 0.172 0.00909 

0.177 0.850 0.0625 
0.195 0.961 0.0766 

1.51 GW & River 320 0.81 GW & River 
Protection GW Protection Protection 

NA NO NA 
NA NO NA 
NA NO NA 

Because all values are below 
The data set meets the 3-part 

Because all values are below 
background (1 .51 mg/kg)the 

test criteria when compared to 
background (0.81 mg/kg) the 

WAC 173-340 3-part test is 
the most stringent RAG. 

WAC 173-340 3-part test is 
not required. not required. 

Cale. No. 01 00D-CA-V0352 
Checked T. E. Quee~ 

Chromium Cobalt 
mg/kg Q PQL mg/kg Q PQL 
5.04 0.140 7.11 1.40 
6.36 0.181 7.89 1.81 
6.70 0.174 7.27 1.74 
7.16 0.147 6.78 1.47 
7.88 0.198 7.55 1.98 
5.92 0.131 6.95 1.31 
5.75 0.149 7.56 1.49 
5.92 0.165 7.86 1.65 
5.59 0.143 6.97 1.43 
7.94 0.160 7.04 1.60 
4.22 0.152 7.49 1.52 
7.1 3 0.178 7.72 1.78 

Chromium Cobalt 
mQ/k1 mg/k~ 

5.04 7.11 
6.36 7.89 
6.70 7.27 
7.16 6.78 
7.88 7.55 
5.92 6.95 

5.75 7.56 

5.92 7.86 
5.59 6.97 
7.94 7.04 
4.22 7.49 
7.13 7.72 

Chromium· Cobalt 

Large data set (n 2!:10), use Large data set (n 2!:10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
6.30 7.35 

1.12 0.379 

6.99 7.55 
7.94 7.89 

18.5 GW & River 15.7 

Protection GW Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (18.5 mg/kg) the background (15.7 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 
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Copper 
ma/kg Q PQL 

14.1 0.702 
14.3 0.904 
14.5 0.871 
13.7 0.735 
14.7 0.989 
14.2 0.654 
15.3 0.745 
14.1 0.827 
14.2 0.715 
15.6 0.800 
15.4 0.758 
16.0 0.889 

Copper 
mg/k~ 

14.1 
14.3 
14.5 
13.7 
14.7 
14.2 

15.3 

14.1 
14.2 
15.6 
15.4 
16.0 

Coooer 

Large data set (n 2!:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 
14.7 

0.72 

15.1 
16.0 

22.0 

River Protection 

NA 
NA 
NA 

Because all values are below 
background (22.0 mg/kg) the 
WAC 173-340 3-part test is 

not required. 
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Washington Closure Hanford 
Originator J . D. Skoglie 

Project 100-D Field Remediation 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

· Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

116-D-5 Statistical Calculations 
2 Verification Data • Overburden 
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 

Sample Sample Sample 
Area Number Date 
OB-1 J19CB4 11/3/2009 
OB-2 J19CB5 11/3/2009 
OB-3 J19CB6 11/3/2009 
OB-4 J19CB7 11/3/2009 
0B-5 J19CB8 11/3/2009 
OB-6 J19CB9 11/3/2009 
OB-7 J19CCO 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 

OB-10 J19CC3 11 /3/2009 
OB-11 J19CC4 11/3/2009 
OB-12 J19CC5 11/3/2009 

Statistical Computation nput D ata 
Sample Sample Sample 

Area Number Date 
OB-1 J19CB4 11/3/2009 
OB-2 J19CB5 11 /3/2009 
OB-3 J19CB6 11/3/2009 
OB-4 J19CB7 11/3/2009 
OB-5 J19CB8 11/3/2009 
OB-6 J19CB9 11/3/2009 
OB-7 J19CCO 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 
OB-10 J19CC3 11/3/2009 
OB-11 J19CC4 11/3/2009 
OB-12 J19CC5 11/3/2009 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuctide and RAG type 

(ma/kal unless noted otherwise 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup limit? 
> 10% above Cleanup limit? 

Anv sample > 2X Cleanup limit? 

WAC 173-340 Compliance? 

Lead Manganese 
mafka a PQL mg/kg a PQL 
2.23 0.351 321 3.51 
2.48 0.452 287 4.52 
2.49 0.435 264 4.35 
2.56 0.368 253 3.68 
2.91 0.494 298 4.94 
2.43 0.327 255 3.27 
2.62 0.373 280 3.73 
2.55 0.414 278 4.14 
2.23 0.357 253 3.57 
2.69 0.400 262 4.00 
2.06 0.379 263 3.79 
2.60 0.445 275 4.45 

Lead Manganese 
mg/kg mg/kg 

2.23 321 
2.48 287 
2.49 264 
2.56 253 
2.91 298 
2.43 255 
2.62 280 
2.55 278 
2.23 253 
2.69 262 
2.06 263 
2.60 275 

Lead Manganese 

Large data set (n .!:10), use large data set (n .!:10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 0% 
2.49 274 
0.23 20.5 
2.62 285 
2.91 321 

10.2 GW & River 512 GW & River 
Protection Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are below 
background (10.2 mg/kg) the background (512 mg/kg) the 
WAC 173-340 3-part test is WAC 173-340 3-part test is 

not required. not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Molybdenum Nickel Vanadium 
mg/kg a PQL mg/kg a PQL mg/kg a PQL 
0.309 B 1.40 7.56 2.81 56.5 1.76 
0.353 B 1.81 8.26 3.62 64.0 2.26 
0.285 B 1.74 8.27 3.48 53.6 2.18 
0.265 B 1.47 8.26 2.94 52.6 1.84 
0.281 B 1.98 9.30 3.95 53.6 2.47 
0.271 B 1.31 8.47 2.62 51 .5 1.63 
0.298 B 1.49 7.66 2.98 55.8 1.86 
0.297 B 1.65 7.45 3.31 55.8 2.07 
0.277 B 1.43 7.13 2.86 54.6 1.79 
0.273 B 1.60 10.4 3.20 51.0 2.00 
0.315 B 1.52 6.22 3.03 55.7 1.90 
0.285 B 1.78 9.03 3.56 53.3 2.22 

Molybdenum Nickel Vanadium 
mg/k!J mg/k! mg/k~ 

0.309 7.56 56.5 
0.353 8.26 64.0 
0.285 8.27 53.6 
0.265 8.26 52.6 
0.281 9.30 53.6 
0.271 8.47 51 .5 
0.298 7.66 55.8 
0.297 7.45 55.8 
0.277 7.13 54.6 
0.273 10.4 51 .0 
0.315 6.22 55.7 
0.285 9.03 53.3 

Molybdenum Nickel Vanadium 
Large data set (n .!:10), ' Large data set (n .!:1 0), 

Large data set (n .!:1 0), use 
lognormal and normal 

MTCAStat lognormal 
lognormal and normal 

distribution rejected, use 
distribution. 

distribution rejected, use 
z-statistic. z-statistic. 

12 12 12 
0% 0% 0% 

0.292 8.17 54.8 
0.0244 1.09 3.38 
0.304 8.79 56.4 
0.353 10.4 64.0 

8 19.1 85.1 
GW Protection GW Protection GW Protection 

NO NA NA 
NO NA NA 
NO NA NA 

The data set meets the 3- Because all values are below Because all values are below 
part test criteria when background ( 19.1 mg/kg) the background (85.1 mg/kg) the 
compared to the most WAC 173-340 3-part test is WAC 173-340 3-part test is 

stringent RAG. not required. not required. 

Cale. No. 01 OOD-CA-V0352 
Checked T. E. Queen~ 

Zinc Benzo(a)anthracene 
mg/kg a PQL ug/kg a PQL 
41 .8 7.02 3.21 J 3.42 
46.1 9.04 1.60 J 3.44 
42.1 8.71 1.83 J 3.43 
39.4 7.35 77.8 3.44 
43.2 9.89 4.80 3.43 
41 .3 6.54 3.36 J 3.45 
43.9 7.45 13.0 3.43 
43.9 8.27 51 .7 3.43 
41.8 7.15 5.75 3.44 
42.4 8.00 25.8 3.42 
42.5 7.58 11.3 3.44 
45.0 8.89 3.45 u 3.45 

Zinc Benzo(a)anthracene 
mg/k~ ug/k I 

41 .8 3.21 
46.1 1.60 
42.1 1.83 
39.4 77.8 
43.2 4.80 
41 .3 3.36 
43.9 13.0 
43.9 51 .7 
41 .8 5.75 
42.4 25.8 
42.5 11 .3 
45.0 1.73 

Zlnc Benzolalanthracene 

Large data set (n ~ 10), use Large data set (n .!:10), use 
MTCAStat lognonnal MTCAStat lognormal 

distribution. distribution. 

12 12 
0% 8% 
42.8 16.8 
1.78 24.1 
43.7 72.6 
46.1 77.8 

67.8 15 ug/kg GW & River 
River Protection Protection 

NA YES 
NA YES 
NA YES 

Because all values are below 
A detailed assessment will be 

background {67.8 mg/kg) the 
performed. The data set 

WAC 173-340 3-part test is 
meets the 3-part test criteria 

not required. 
when compared to direct 

exposure RAG. 
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Benzo(a)pyrene 
ua/ka Q PQL 
2.91 J 3.42 
1.44 J 3.44 
1.75 J 3.43 
61.3 3.44 
2.69 J 3.43 
2.88 J 3.45 
9.75 3.43 
40.8 3.43 
3.84 3.44 
18.7 3.42 
9.81 3.44 
3.45 u 3.45 

Benzo(a)pyrene 
ug/k 

2.91 
1.44 
1.75 
61 .3 
2.69 
2.88 
9.75 
40.8 
3.84 
18.7 
9.81 
1.73 

Benzo(a\ovrene 

Large data set (n ~1 0), use 
MTCAStat lognormal 

distribution. 

12 
8% 
13.1 
18.9 
49.5 
61 .3 

15 ug/kg GW & River 
Protection 

YES 
YES 
YES 

A detailed assessment will be 
performed. The data set 

meets the 3-part test criteria 
when compared to direct 

exposure RAG. 
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Washington Closure Hanford 
OriglMlo< J . 0 . SkogUe ~ 

Project 100-D Field Remedi'on 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 Statistical Calculations 
2 Verification Data - Overburden 

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 

Sample Sample Sample 

Area Number Date 
OB-1 J19CB4 11/3/2009 
OB-2 J19CB5 11/3/2009 
OB-3 J19CB6 11/3/2009 
OB-4 J19CB7 11/3/2009 
OB-5 J19CB8 11/3/2009 
OB-6 J19C89 11/3/2009 
OB-7 J19CC0 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 
08-10 J19CC3 11/3/2009 
OB-11 J19CC4 11/3/2009 
08-12 J19CC5 11/3/2009 

. ·ca1 C Statisti omputation nput D ta a 

Sample Sample Sample 

Area Number Date 
OB-1 J19CB4 11/3/2009 
08-2 J19C85 11/3/2009 
08-3 J19CB6 11/3/2009 
08-4 J19C87 11/3/2009 
08-5 J19C88 11/3/2009 
08-6 J19C89 11/3/2009 
OB-7 J19CC0 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 

OB-10 J19CC3 11/3/2009 
08-11 J19CC4 11/3/2009 
OB-12 J19CC5 11/3/2009 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) unless noted otherwise 
WAC 173-340 3-PART TEST 

95% UCL > Cleanup limit? 
> 10% above Cleanup limit? 

Any sample > 2X Cleanup limit? 

WAC 173-340 Compliance? 

Benzo(b)fluoranthene Benzo(ghi)perylene 

ug/kg Q PQL ug/kg Q PQL 

5.35 3.42 3.42 u 3.42 
2.95 J 3.44 3.44 u 3.44 
3.20 J 3.43 3.43 u 3.43 
96.4 3.44 35.9 3.44 
5.64 3.43 4.04 3.43 
5.05 3.45 1.26 J 3.45 
13.4 3.43 6.29 3.43 
41 .8 3.43 24.4 3.43 
7.38 3.44 4.07 3.44 
37.2 3.42 14.3 3.42 
15.5 3.44 7.51 3.44 
3.45 u 3.45 3.45 u 3.45 

Benzo(b)fluoranthene 8enzo(ghl)perylene 

uq/k I ua/lm 
5.35 1.71 
2.95 1.72 
3.20 1.72 
96.4 35.9 
5.64 4.04 
5.05 1.26 
13.4 6.29 
41 .8 24.4 
7.38 4.07 
37.2 14.3 
15.5 7.51 
1.73 1.73 

Benzo(blfluoranthene 8enzolahl)peryfene 

Large data set (n 2:10), use Large data set (n 2:10), use 
MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. 

12 12 
8% 33% 
19.6 8.72 
27.6 10.9 
68.0 26.4 
96.4 35.9 

48000 
15 ug/kg GW & River ug/kg 

Protection GW Protection 

YES NO 
YES NO 
YES NO 

IA aeta1= assessment WIii "" The data set meets the 3-
performed. The data set 

part test criteria when 
meets the 3-part test criteria 

when compared to direct 
compared to direct exposure 

exnosure RAG. 
RAG. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Benzo(k)fluoranthene Chrysene Fluoranthene 

ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL 

1.62 J 3.42 2.67 J 3.42 8.00 3.42 
0.91 J 3.44 0.93 J 3.44 5.51 3.44 
1.10 J 3.43 3.43 u 3.43 6.75 3.43 
26.5 3.44 52.4 3.44 254 3.44 
1.89 J 3.43 3.94 3.43 7.25 3.43 
1.72 J 3.45 3.25 J 3.45 8.35 3.45 
5.12 3.43 9.58 3.43 19.5 3.43 
18.8 3.43 37.7 3.43 77.7 3.43 
2.33 J 3.44 5.21 3.44 7.02 3.44 
10.2 3.42 19.2 3.42 64.2 3.42 
5.03 3.44 7.37 3.44 28.7 3.44 
3.45 u 3.45 3.45 u 3.45 2.77 J 3.45 

Benzo(k)fluoranthene Chrysene Fluoranthene 

ug/k ug/k~ ug/k 
1.62 2.7 8.0 
0.91 0.9 5.5 
1.10 1.7 6.8 
26.5 52.4 254 
1.89 3.9 7.3 
1.72 3.3 8.4 
5.12 9.6 19.5 
18.8 37.7 77.7 
2.33 5.2 7.0 
10.2 19.2 64.2 
5.03 7.4 28.7 
1.73 1.7 2.8 

Benzo{k)fluoranthene Chrvsene Fluoranthene 

large data set (n 2:10), use large data set (n 2:10), use 
large data set (n 2:10), 

MTCAStat lognormal MTCAStat lognormal 
lognormal and normal 

distribution. distribution. 
distribution rejected, use 

z-statistic. 

12 12 12 
8% 17% 0% 

6.41 12 40.8 
8.19 16.5 71.5 
18.3 46.7 74.8 
26.5 52.4 254 

18000 
15 ug/kg GW & River 100 ug/kg 

ug/kg 
Protection River Protection River Protection 

YES NO NO 
YES NO NO 
NO NO NO 

IA aetanea assessment WIii oe 
The data set meets the 3-

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

meets the 3-part test criteria test criteria when compared to 
when compared to direct the most stringent RAG. corn pared to the most 

exnosure RAG. stringent RAG. 

lndeno(1,2,3-cd)pyrene Phenathrene 

ug/kg Q PQL ug/kg Q PQL 

3.42 u 3.42 1.97 J 3.42 
3.44 u 3.44 3.44 u 3.44 
3.43 u 3.43 0.93 J 3.43 
31 .1 3.44 55.6 3.44 
1.11 J 3.43 4.64 3.43 
3.45 u 3.45 1.95 J 3.45 
5.54 3.43 5.98 3.43 
24.0 3.43 7.85 3.43 
3.44 u 3.44 1.39 J 3.44 
13.8 3.42 12.2 3.42 
6.44 6.44 11 .2 3.44 
3.45 u 3.45 3.45 u 3.45 

lndeno(1 ,2,3-cd)pyrene Phenathrene 

uQ/k ug/k11 
1.7 2.0 
1.7 1.7 
1.7 0.9 

31 .1 55.6 
1.1 4.6 
1.7 2.0 
5.5 6.0 

24.0 7.9 
1.7 1.4 
13.8 12.2 
6.4 11 .2 
1.7 1.7 

lndenol1,2,3-cdlDvrene Phenathrene 

Large data set (n 2:10). 
large data set (n .::10), use 

lognormal and normal 
MTCAStat lognormal 

distribution rejected, use 
distribution. 

z-statistic. 

12 12 
50% · 17% 
7.7 8.9 
10.1 15.2 
12.5 27.1 
31 .1 55.6 

240000 
330 ug/kg GW & River ug/kg 

Protection GW Protection 

NO NO 
NO NO 
NO NO 

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

stringent RAG. stringent RAG. 

Rev. No. 3 
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Pyrene 

ug/kg Q PQL 

2.82 J 3.42 
1.94 J 3.44 
0.91 J 3.43 
161 3.44 
6.98 3.43 
2.98 J 3.45 
13.3 3.43 
67.5 3.43 
2.21 J 3.44 
48.2 3.42 
13.1 3.44 
0.91 J 3.45 

Pyrene 

ug/k I 
2.8 
1.9 
0.9 
161 
7.0 
3.0 
13.3 
67.5 
2.2 

48.2 
13.1 
0.9 

Pvrene 

Large data set (n 2:10), use 
MTCAStat lognormal 

distribution. 

12 
0% 

26.8 
47.3 
296 
161 

48000 ' 
ug/kg 

GW Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Closure Hanford 

1 116-D-5 Statistical Calculations 
2 Verification Data • Overburden 

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 

Sample Sample Sample 

Area Number Date 
OB-1 J19CB4 11/3/2009 
OB-2 J19CB5 11/3/2009 
OB-3 J19CB6 11/3/2009 
OB-4 J19CB7 11/3/2009 
OB-5 J19CB8 11/3/2009 
OB-6 J19CB9 11/3/2009 
OB-7 J19CCO 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 
OB-10 J19CC3 11/3/2009 
OB-11 J19CC4 11/3/2009 
OB-12 J19CC5 11/3/2009 

Statistical C omputat on nput D ata 

Sample Sample Sample 

Area Number Date 
OB-1 J19CB4 11/3/2009 
OB-2 J19CB5 11/3/2009 
OB-3 J19CB6 11/3/2009 
OB-4 J19CB7 11/3/2009 
OB-5 J19CB8 11/3/2009 
OB-6 J19CB9 11/3/2009 
OB-7 J19CCO 11/3/2009 
OB-8 J19CC1 11/3/2009 
OB-9 J19CC2 11/3/2009 

OB-10 J19CC3 11/3/2009 
OB-11 J19CC4 11/3/2009 
OB-12 J19CC5 11/3/2009 

Statistical Computations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(m!l/k11l unless noted otherwise 
WAC 173.340 3-PART TEST 

95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Originator J. D. Sk lie 
Project 100-0 Field Re ediation 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/28/11 
Job No. 14655 

Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

Chloride 
Nitrogen In Nitrate and 

Sulfate 
Nitrite (Method 353.21• 

mci/k!l Q PQL m!l/k11 Q PQL m11/k11 Q PQL 
12.1 2.4 2.06 0.21 24.3 2.4 
2.6 u 2.6 0.43 0.21 4.8 2.6 
2.6 u 2.6 0.67 0.21 12.4 2.6 
46.8 2.6 5.10 0.21 24.7 2.6 
13.1 2.6 4.29 0.21 27.6 2.6 
4.2 2.5 1.33 0.21 15,8 2.5 
46.1 2.4 4.04 0.21 19.0 2.4 
18.3 2.4 3.61 0.21 26.2 2.4 
3.0 2.5 0.60 0.21 7.4 2.5 
8.2 2.6 4.09 0.20 25.6 2.6 
2.6 u 2.6 0.72 0.21 6.3 2.6 
4.4 2.4 1.13 0.21 20.9 2.4 

Nitrogen in Nitrate and 

Chloride Nitrite (Method 353.2)" Sulfate 
m!l/ka m!l/ka mg/kQ 

12.1 2.06 24.3 
1.3 0.43 4.8 
1.3 0.67 12.4 

46.8 5.10 24.7 
13.1 4.29 27.6 
4.2 1.33 15.8 
46.1 4.04 19.0 
18.3 3.61 26.2 
3.0 0.60 7.4 
8.2 4.09 25.6 
1.3 0.72 6.3 
4.4 1.13 20.9 

Nitrogen In Nitrate and 

Chloride Nitrite /Method 353.21• Sulfate 
Large data set (n c!:1 OJ, use Large data set (n c!:10), use Large data set (n ;;e:10), use 

MTCAStat lognonnal MTCAStat lognonnal MTCAStat nonnal 
distribution. distribution. distribution. 

12 12 12 
25% 0% 0% 
13.3 2.34 17.9 
16.4 1.75 8.4 
59.0 5.34 22.3 
46.8 5.10 27.6 

25000 1000 25000 
GW Protection GW Protection GW Protection 

NA NO NA 
NA NO NA 
NA NO NA 

Because all values are below The data set meets the 3- Because all values are below 
background (100 mg/kg) the part test criteria when background (237 mg/kg) the 
WAC 173-340 3-part test is compared lo the most WAC 173-340 3-part test is 

not required. stringent RAG. not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 
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Attachment to Waste Site Reclassification Form 2010-012 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 
Washington Closure Hanford 

Originator J . D. Sko lie 
Project 100-D Area Field Rem diation 

Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 116-D-5 W aste Site 
2 Verification Data • Overburden 
3 
4 
5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Sample 
Area 
OB-1 
OB-2 
OB-3 
OB-4 
OB-5 
OB-6 
OB-7 
OB-8 
OB-9 

OB-10 
OB-11 
OB-12 

Sample Sample 
Number Date 
J1 9CB4 11/3/2009 
J19CB5 11 /312009 
J19CB6 11 /3/2009 
J19CB7 1113/2009 
J19CB8 11/3/2009 
J19CB9 11/312009 
J19CC0 111312009 
J19CC1 11/3/2009 
J19CC2 1113/2009 
J19CC3 11/312009 
J19CC4 11 /312009 
J19CC5 11/312009 

18 3-Part Test Evaluations 
19 
20 
21 

22 

23 
24 
25 
26 

27 

% < Detection limil 
Maximum value 

Most Stringent Cleanup Limit for 
nanradianuclide and RAG type 

(ma/kal unless noted otherwise 
3-PARTTEST 
Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Hexavalent chromium Mercur·' 
ma/ka Q PQL ma/ka Q PQL 
0.21 u 0.21 0.0265 u 0.0265 
0.18 B 0.21 0.0250 u 0.0250 
0.12 B 0.21 0.0290 u 0.0290 
0.21 u 0.21 0.0281 u 0.0281 
0.12 B 0.21 0.0250 u 0.0250 
0.21 u 0.21 0.0281 u 0.0281 
0.21 u 0.21 0.0237 u 0.0237 
0.10 B 0.21 0.0231 u 0.0231 
0.11 B 0.21 0.0100 B 0.0281 
0.20 u 0.20 0.0273 u 0.0273 
0.21 u 0.21 0.0276 0.0231 
0.21 u 0.21 0.0290 u 0.0290 

Hexavalent chromium Mercurv 
42% I I 83% 1 l 
0.18 I I 0.0276 l l 

GW& River 
2 0.33 

Protection 
River Protection 

NO NA 
NO NA 
NO NA 

Because all values are below 
The data set meets the 3-part 

background (0.33 mg/kg) the 
test criteria when compared to 

the most stringent RAG. 
WAC 173-340 3-part test is 

not required. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Date 04/15/11 
Job No. 14655 

Bls/2-eth ,thexvl lohthalate 
u11/k11 Q PQL 
338 u 338 
340 u 340 
339 u 339 
340 u 340 
854 339 
341 u 341 
339 u 339 
339 u 339 
340 u 340 
519 338 
249 J 340 
340 u 340 

Bis(2-ethylheXV1Jphthalate 
75% I I 
854 I I 

360 ug/kg 
River Protection 

YES 
YES 
YES 

A detailed assessment will 
be performed. The data set 
meets the 3-part test cri teria 
when compared to the direct 

exposure RAG. 

Cale. No. 01000-CA-V0352 
Checked T. E. Queen~ 

Anthracene Dibenz a,h]anthracene 
ug/k11 Q PQL u!lfk!I Q PQL 
3.42 u 3.42 3.42 u 3.42 
3.44 u 3.44 3.44 u 3.44 
3.43 u 3.43 3.43 u 3.43 
12.2 3.44 6.73 3.44 
3.43 u 3.43 3.43 u 3.43 
3.45 u 3.45 3.45 u 3.45 
3.43 u 3.43 1.06 J 3.43 
3.43 u 3.43 5.18 3.43 
3.44 u 3.44 3.44 u 3.44 

0.905 J 3.42 2.48 J 3.42 
0.979 J 3.44 1.13 J 3.44 
3.45 u 3.45 3.45 u 3.45 

Anthracene Dibenzfa,h]anthracene 
75% I I 58% I I 
12.2 I I 6.73 I I 

240000 GW &River 
ug/kg 

GW Protection 30 ug/kg 
Protection 

NO NO 
NO NO 
NO NO 

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

stringent RAG. stringent RAG. 

Rev. No. 3 
Date 04/15/11 
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Heotachlor eooxide 
ua/ka Q PQL 
1.35 UD 1.35 
1.36 UD 1.36 
1.35 UD 1.35 
1.36 UD 1.36 
1.36 UD 1.36 
1.36 UD 1.36 
1.36 UD 1.36 
1.35 UD 1.35 
1.44 JD 1.44 
1.35 UD 1.35 
1.36 UD 1.36 
1.51 JO 1.51 

Heotachlor ennxide 
83% I I 
1.51 I I 

GW &River 
2 ug/kg 

Protection 

NO 
NO 
NO 

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

stringent RAG. 
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Washington Clo~re H,o""" io 
Originator J . D. Skoglie 

Project 100-0 Field Remediation 

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 
2 
30 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

9 

1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 

Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
J19CC8/ 

3.06 
J19CD8 

2.14 J19CC6 
4.63 J19CC7 Number of samples Uncensored values 

2.37 J19CC9 Uncensored 12 Mean 

1.99 J19CD0 Censored Lognormal mean 

2.82 J19CD1 Detection limit or POL Std. devn. 

1.72 J19CD2 Method detection limit Median 

1.61 J19CD3 TOTAL 12 Min. 

2.49 J19CD4 Max. 
1.96 Jf9CD5 
2.26 J19CD6 
2.11 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.906 r-squared is : 0.785 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2.86 

DATA ID Boron 95% UCL Calculation 
J19CC8/ 

1.03 
J19CD8 

0.400 J19CC6 
0.897 J19CC7 Number of samples Uncensored values 

1.17 J19CC9 Uncensored 12 Mean 

0.705 J19CDO Censored Lognormal mean 
0.764 J19CD1 Detection limit or PQL Std. devn. 

0.701 J19CD2 Method detection limit Median 
0 .445 J19CD3 TOTAL 12 Min. 

0.692 J19CD4 Max. 
0.675 J19CD5 
1.98 J19CD6 
1.10 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.945 r-squared is: 0.826 
Recommendations: 
Use lognormal distribution. 

UCL {Land's method) is 1.16 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 

63.3 

44.4 
69.5 

2.43 66.6 
2.43 57.9 
0.81 60.6 
2 .20 57.2 
1.61 57.6 
4.63 56.4 

53.5 
62.7 
64.6 

DATA 

0.0739 

0.0474 
0.0658 

0.880 0 .0702 
0.884 0.0878 
0.420 0.0562 
0.735 0 .0423 
0.400 0 .0370 

1.98 0.0528 
0.0589 
0.0686 
0.0506 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date __ 0::..4.::./,;.,15":/-c:c1-'-1 _ 
Job No. __ 1_4_6_5_5 __ 

Ecology Software (MTCAStat) Results, 116-D-5 Shallow Zone 

ID Barium 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 

J19CDO Censored Lognormal mean 
J19CD1 Detection limit or PQL Std. devn. 
J19CD2 Method detection limit Median 
J19CD3 TOTAL 12 Min. 
J19CD4 Max. 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.904 r-squared is: 0 .940 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 63.5 

ID Cadmium 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 
J19CDO Censored L~normal mean 
J19CD1 Detection limit or PQL Std. devn. 
J19CD2 Method detection limit Median 
J19CD3 TOTAL 12 Min. 
J19CD4 Max. 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.990 r-squared is : 0 .983 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.0685 

59.5 
59.6 

6 .7 
59.3 
44.4 
69.5 

0.0593 
0 .0595 
0.0145 
0 .0576 
0 .0370 
0.0878 

Cale. No. 01000-CA-V0352 

Checked T. E. Queen __!ff), Rev. No. 3 
Date 04/15/11 

Sheet No. 31 of 53 

DATA ID Beryllium 95% UCL Calculation 

0.175 
J19CC8/ 
J19CD8 

0.147 J19CC6 
0.332 J19CC7 Number of samples Uncensored values 
0.213 J19CC9 Uncensored 12 Mean 0.187 

0 .171 J19CD0 Censored Lognormal mean 0.187 

0.156 J19CD1 Detection limit or POL Std. devn. 0.050 
0.169 J19CD2 Method detection limit Median 0.173 
0 .156 J19CD3 TOTAL 12 Min. 0.147 

0.195 J19CD4 Max. 0.332 
0.155 J19CD5 
0.188 J19CD6 
0 .186 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .772 r-squared is: 0 .664 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL {based on Z-statistic) is 0.210 

DATA ID Chromium 95% UCL Calculation 

12.0 
J19CC8/ 
J19CD8 

6.66 J19CC6 
20.3 J19CC7 Number of samples Uncensored values 
8.01 J19CC9 Uncensored 12 Mean 9.11 
9.63 J19CD0 Censored Lognormal mean 9.08 
10.2 J19CD1 · Detection limit or PQL Std. devn. 4.03 
5.53 J19CD2 Method detection limit Median 7.84 
6.32 J19CD3 TOTAL 12 Min. 5.53 
9.87 J19CD4 Max. 20.3 
6.11 J19CD5 
7.66 J19CD6 
7.03 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .897 r-squared is: 0 .747 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL {based on Z-statistic) is 11 .0 

Rev.O 
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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 

DATA 

6.02 

9.01 
10.2 
8.60 
8.11 
5.92 
8.97 
9.14 
8.34 
8.71 
7.64 
8.49 

DATA 

2.96 

1.99 
7.44 
2.76 
2.37 
2.33 
1.60 
1.38 
2.97 
3.44 
3.22 
2.74 

ID 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 
J19CC9 
J19CDO 
J19CD1 
J19CD2 
J19CD3 
J19CD4 
J19CD5 
J19CD6 
J19CD7 

ID 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 
J19CC9 
J19CDO 
J19CD1 
J19CD2 
J19CD3 
J19CD4 
J19CD5 
J19CD6 
J19CD7 

Cobalt 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.843 r-squared is: 0.885 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 8 .85 

Lead 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.893 r-squared is: 0.693 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 3.67 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

13.7 

15.5 
23.7 

8.26 15.5 
8.28 14.7 
1.24 12.1 
8.55 14.4 
5.92 14.1 
10.2 16.4 

15.4 
14.9 
14.5 

DATA 

259 

332 
398 

2.93 327 
2.93 282 
1.55 250 
2.75 307 
1.38 302 
7.44 313 

306 
285 
297 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. __ 1_4_6-55--

Ecology Software (MTCAStat) Results 116-0-5 Shallow Zone 
' 

ID Copper 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 15.4 
J19CD0 Censored Lognormal mean 15.4 
J19CD1 Detection limit or PQL Std. devn. 2.83 
J19CD2 Method detection limit Median 14.8 
J19CD3 TOTAL 12 Min. 12.1 
J19CD4 Max. 23.7 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .746 r-squared is: 0.662 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 16.8 

ID Manganese 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 305 
J19CD0 Censored Lognormal mean 305 
J19CD1 Detection limit or PQL Std. devn. 38 
J19CD2 Method detection limit Median 304 
J19CD3 TOTAL 12 Min. 250 
J19CD4 Max. 398 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.932 r-squared is: 0.898 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 326 

Cale. No. 01 00D-CA-V0352 
Checked T. E. Queen@ 

Rev. No. 3 
Date 04/15/11 

Sheet No. 32 of 53 

DATA ID Hexavalent Chromium 95% UCL Calculation 

0.18 
J19CC8/ 
J19CD8 

0.19 J19CC6 
0.15 J19CC7 Number of samples Uncensored values 
0.12 J19CC9 Uncensored 12 Mean 0.17 
0.17 J19CD0 Censored Lognormal mean 0.17 
0.18 J19CD1 Detection limit or PQL Std. devn. 0.029 
0.19 J19CD2 Method detection limit Median 0.18 
0.20 J19CD3 TOTAL 12 Min. 0.11 
0.18 J19CD4 Max. 0.20 
0.11 J19CD5 
0.17 J19CD6 
0.20 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.818 r-squared is: 0.866 
Recommendi;ltions: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.18 

DATA ID Molybdenum 95% UCL Calculation 
J19CC8/ 

0.242 
J19CD8 

0.366 J19CC6 
0.362 J19CC7 Number of samples Uncensored values 
0.281 J19CC9 Uncensored 12 Mean 0.291 
0.275 J19CDO Censored Lognormal mean 0.291 
0.215 J19CD1 Detection limit or PQL Std. devn. 0.043 
0.292 J19CD2 Method detection limit Median 0.290 
0.298 J19CD3 TOTAL 12 Min. 0.215 
0.287 J19CD4 Max. 0.366 
0.309 J19CD5 
0.268 J19CD6 
0.299 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.940 r-squared is: 0.936 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.316 
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Washington Closure Hanford ,q 
Originator J. D. Skoglie Yo 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 

11 .0 
J19CC8/ 
J19CD8 

9.32 J19CC6 
20.8 J19CC7 Number of samples Uncensored values 
9.18 J19CC9 Uncensored 12 Mean 

9.07 J19CD0 Censored Lognormal mean 
10.7 J19CD1 Detection limit or PQL Std. devn. 
7.80 J19CD2 Method detection limit Median 
8.25 J19CD3 TOTAL 12 Min. 
10.6 J19CD4 Max. 
8.91 J19CD5 
9.16 J19CD6 
9.26 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.674 r-squared is: 0.554 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 12.0 

DATA ID Fluoranthene 95% UCL Calculation 

15.9 
J19CC8/ 
J19CD8 

1.69 J19CC6 
1.80 J19CC7 Number of samples Uncensored values 
1.69 J19CC9 Uncensored 12 Mean 
30.5 J19CD0 Censored Lognormal mean 
1.68 J19CD1 Detection limit or PQL Std. devn. 
1.67 J19CD2 Method detection limit Median 
1.72 J19CD3 TOTAL 12 Min. 
6.54 J19CD4 Max. 
2.06 J19CD5 
8.52 J19CD6 
2.22 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0. 755 r-squared is: 0.608 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic} is 10.5 

Remllining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

39.1 

76.8 
49.3 

10.3 56.9 
10.3 55.2 
3.43 40.7 
9.22 65.4 
7.80 68.4 
20.8 54.4 

61 .5 
52.9 
62.1 

DATA 

0.5 

1.3 
1.3 

6.33 0.4 
5.92 1.3 
8.76 0.5 
1.93 0.3 
1.67 1.2 
30.5 1.3 

1.2 
1.3 
0.3 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date _....;0c...4o../1""5"""/1'-1 __ 
Job No. 14655 ------

Ecology Software (MTCAStat) Results, 116-D-5 Shallow Zone 
ID Vanadium 95% UCL Calculation 

J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 
J19CD0 Censored Lognormal mean 
J19CD1 Detection limit or PQL Std. devn. 
J19CD2 Method detection limit Median 
J19CD3 TOTAL 12 Min. 
J19CD4 Max. 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.963 r-squared is: 0.979 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 63.7 

ID Fluoride 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 Number of samples Uncensored values 
J19CC9 Uncensored 12 Mean 
J19CDO Censored Lognormal mean 
J19CD1 Detection limit or PQL Std. devn. 
J19CD2 Method detection limit Median 
J19CD3 TOTAL 12 Min. 
J19CD4 Max. 
J19CD5 
J19CD6 
J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0. 786 r-squared is: 0.779 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 1.1 

56.9 
57.0 
10.9 
56.1 
39.1 
76.8 

0.9 
0.9 
0.5 
1.2 
0.3 
1.3 

Cale. No. 0100D-CA-V0352 
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DATA ID Zinc 95% UCL Calculation 

36.6 
J19CC8/ 
J19CD8 

51 .7 J19CC6 
62.1 J19CC7 Number of samples Uncensored values 
47.1 J19CC9 Uncensored 12 Mean 47.7 
48.1 J19CDO Censored Lognormal mean 47.7 
35.8 J19CD1 Detection limit or PQL Std. devn. 6.7 
48.6 J19CD2 Method detection limit Median 48.4 
50.1 J19CD3 TOTAL 12 Min. 35.8 
48.4 J19CD4 Max. 62.1 
49.2 J19CD5 
46.3 J19CD6 
48.3 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.823 r-squared is: 0.832 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 50.9 

DATA ID Nitrogen in Nitrite and Nitrate 95% UCL Calculation 

3.05 
J19CC8/ 
J19CD8 

0.64 J19CC6 
1.28 ·J19CC7 Number of samples Uncensored values 
0.26 J19CC9 Uncensored 12 Mean 1.47 
2.48 J19CDO Censored Lognormal mean 1.59 
0.53 J19CD1 Detection limit or PQL Std. devn. 1.22 
0.92 J19CD2 Method detection limit Median 0.92 
0.23 J19CD3 TOTAL 12 Min. 0.23 
3.52 J19CD4 Max. 3.52 
0.91 J19CD5 
3.16 J19CD6 
0.66 J19CD7 

Lognormal distribution? Normal distribution? 
r-squared is: 0.945 r-squared is: 0.855 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method} is 3.53 
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Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 
Washington Closure Hanford 
Originator J. D. Sko lie Date ___ 0;;..4/.;;..;.;15;c;./-'-11 __ _ 

Project 100-D Field Remediation Job No. ___ 1'-4;.;.6_55 __ _ 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 

9.05 

3.70 
10.9 
5.30 
23.3 
11.0 
3.60 
1.90 
25.2 
7.90 
11 .2 
4.70 

Ecology Software (MTCAStat) Results, 116-0-5 Shallow Zone 

ID Sulfate 95% UCL Calculation 
J19CC8/ 
J19CD8 
J19CC6 
J19CC7 
J19CC9 
J19CD0 
J19CD1 
J19CD2 
J19CD3 
J19CD4 
J19CD5 
J19CD6 
J19CD7 

Number of samples 
Uncensored 12 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 12 

Lognormal distribution? 
r-squared is: 0.967 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 

Max. 

Normal distribution? 
r-squared is: 0.839 

18.3 

9.81 
10.2 
7.46 
8.48 
1.90 
25.2 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen~ 
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Washington Closure Hanford 
Originator J. D. Skoglie 
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24 

25 

26 
27 
28 
29 
3 
3 
3 
3 
3 
3 
3 
3 
38 
3 
4 
4 
4 
4 
44 
4 

0 
1 
2 
3 
4 
5 
6 
7 

9 
0 
1 
2 
3 

5 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
J1 F1J3/ 

2.20 
J1F1J8 

4.51 J19CD9 
2.20 J19CF0 Number of samples Uncensored values 

2.16 J19CF1 Uncensored 12 Mean 

1.60 J1F1J4 Censored Lognormal mean 

3.20 J1F1J5 Detection limit or PQL Std. devn. 

3.48 J19CF5 Method detection limit Median 
2.50 J1F1J6 TOTAL 12 Min. 
2.25 J19CF7 Max. 
2.50 J1F1J7 
1.94 J19CF9 
2.84 J19CHO 

Lognormal distribution? Normal distribution? 
r-squared is: 0.950 r-squared is: 0.880 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.08 

DATA ID Boron 95% UCL Calculation 
J1 F1J3/ 

0.693 
J1 F1J8 

1.02 J19CD9 
0.637 J19CF0 Number of samples Uncensored values 

0.509 J19CF1 Uncensored 12 Mean 

0.495 J1F1J4 Censored Lognormal mean 

1.10 J1F1J5 Detection limit or PQL Std. devn. 

1.26 J19CF5 Method detection limit Median 

0.470 J1F1J6 TOTAL 12 Min. 

0.765 J19CF7 Max. 
0.990 J1F1J7 
0.568 J19CF9 
0.649 J19CHO 

Lognormal distribution? Normal distribution? 
r-squared is: 0.948 r-squared is: 0.915 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.934 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

54.1 

88.0 
53.7 

2.62 56.8 
2.62 70.5 
0.79 72.2 
2.38 66.3 
1.60 69.4 
4.51 81 .1 

68.2 
55.9 
54.6 

DATA 

0.0735 

0.109 
0.0529 

0.763 0.0711 
0.766 0.0600 
0.265 0.100 
0.671 0.0755 
0.470 0.0820 

1.26 0.0936 
0.0960 
0.0523 
0.0473 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. __ 1_4_6-55--

Ecology Software (MTCAStat) Results, 116-0-5 Deep Zone 

ID Barium 95% UCL Calculation 
J1F1J3/ 
J1 F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 65.9 
J1F1J4 Censored Lognormal mean 66.0 
J1 F1J5 Detection limit or PQL Std. devn. 11.3 
J19CF5 Method detection limit Median 67.3 
J1F1J6 TOTAL 12 Min. 53.7 
J19CF7 Max. 88.0 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.920 r-squared is: 0.911 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 72.3 

ID Cadmium 95% UCL Calculation 
J1 F1J3/ 
J1F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 0.0761 
J1F1J4 Censored Lognormal mean 0.0764 
J1F1J5 Detection limit or PQL Std. devn. 0.0205 
J19CF5 Method detection limit Median 0.0745 
J1F1J6 TOTAL 12 Min. 0.0473 
J19CF7 Max. 0.109 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.961 r-squared is: 0.965 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.0897 

Cale. No. 0100D-CA-V0352 

Checked T . E. Queen $ Rev. No. 3 
Date 04/15/11 
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DATA ID Beryllium 95% UCL Calculation 

0.110 
J1F1J3/ 
J1F1J8 

0.396 J19CD9 
0.180 J19CF0 Number of samples Uncensored values 
0.209 J19CF1 Uncensored 12 Mean 0.180 

0.054 J1 F1J4 Censored Lognormal mean 0.183 

0.120 J1F1J5 Detection limit or PQL Std. devn. 0.090 
0.256 J19CF5 Method detection limit Median 0.175 
0.130 J1F1J6 TOTAL 12 Min. 0.054 
0.238 J19CF7 Max. 0.396 
0.110 J1F1J7 
0.169 J19CF9 
0.185 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is:· 0.955 r-squared is: 0.904 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.255 

DATA ID Chromium 95% UCL Calculation 

14.1 
J1F1J3/ 
J1F1J8 

25.9 J19CD9 
8.67 J19CF0 Number of samples Uncensored values 
13.1 J19CF1 Uncensored 12 Mean 14.8 
15.3 J1F1J4 Censored Lognormal mean 15.0 
16.2 J1F1J5 Detection limit or PQL Std. devn. 5.96 
12.5 J19CF5 Method detection limit Median 14.7 
16.6 J1F1J6 TOTAL 12 Min. 5.63 
24.1 J19CF7 Max. - 25.9 
16.7 J1F1J7 
5.63 J19CF9 
8.33 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.944 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 19.7 
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Project 100-D Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Cobalt 95% UCL Calculation 
J1F1J3/ 

7.95 
J1F1J8 

10.8 J19CD9 
8.37 J19CFO Number of samples Uncensored values 

8.46 J19CF1 Uncensored 12 Mean 

9.50 J1 F1J4 Censored Lognormal mean 
8.40 J1 F1J5 Detection limit or PQL Std. devn. 

8.20 J19CF5 Method detection limit Median 
7.50 J1F1J6 TOTAL 12 Min. 
8.29 J19CF7 Max. 
8.50 J1F1J7 
8.63 J19CF9 
8.27 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.800 r-squared is: 0.762 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 8.97 

DATA ID Lead 95% UCL Calculation 

3.00 
J1F1J3/ 
J1 F1J8 

9.15 J19CD9 
2.64 J19CF0 Number of samples Uncensored values 
3.78 J19CF1 Uncensored 12 Mean 
2.60 J1F1J4 Censored Lognormal mean 
3.90 J1F1J5 Detection limit or PQL Std. devn. 
4.21 J19CF5 Method detection limit Median 
7.60 J1F1J6 TOTAL 12 Min. 
4.57 J19CF7 Max. 
4.60 J1F1J7 
1.93 J19CF9 
2.44 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.949 r-squared is: 0.835 
Recommendations: 
Use lognonmal distribution. 

UCL (Land's method) is 5.63 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

16.3 

26.8 
14.5 

8.57 15.4 
8.57 16.6 
0.84 15.3 
8.39 16.3 
7 .50 15.2 
10.8 15.9 

16.3 
13.6 
14.6 

DATA 

283 

456 
301 

4.20 317 
4.21 307 
2.16 294 
3.84 323 
1.93 273 
9.15 292 

320 
277 
286 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. __ 1_4_6-55--

Ecology Software (MTCAStat) Results, 116-D-5 Deep Zone 
ID Copper 95% UCL Calculation 

J1 F1J3/ 
J1F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 16.4 
J1F1J4 Censored Lognormal mean 16.4 
J1F1J5 Detection limit or POL Std. devn. 3.40 
J19CF5 Method detection limit Median 15.7 
J1F1J6 TOTAL 12 Min. 13.6 
J19CF7 ' Max. 26.8 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.631 r-squared is: 0.549 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 18.0 

ID Manganese 95% UCL Calculation 
J1 F1J3/ 
J1F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 311 
J1F1J4 Censored Lognormal mean 311 
J1F1J5 Detection limit or PQL Std. devn. 48.7 
J19CF5 Method detection limit Median 298 
J1F1J6 TOTAL 12 Min. 273 
J19CF7 Max. 456 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.697 r-squared is: 0.627 
Recommendations: 
Reject BOTH lognonmal and normal distributions. 

UCL (based on Z-statistic) is 334 

Cale. No. 0100D-CA-V0352 
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DATA ID Hexavalent chromium 95% UCL Calculation 

0.21 
J1 F1J3/ 
J1 F1J8 

0.19 J19CD9 ' 
0.20 J19CF0 Number of samples Uncensored values 
0.16 J19CF1 Uncensored 12 Mean 0.26 
0.45 J1F1J4 Censored Lognormal mean 0.26 
0.24 J1F1J5 Detection limit or PQL Std. devn. 0.16 
0.20 J19CF5 Method detection limit Median Q.20 
0.70 J1F1J6 TOTAL 12 Min. 0.14 
0.14 J19CF7 Max. 0.70 
0 .30 J1F1J7 
0.20 J19CF9 
0.18 J19CHO 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .823 r-squared is: 0.672 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.34 

DATA ID Mercury 95% UCL Calculation 

0.0180 
J1 F1J3/ 
J1F1J8 

0.0535 J19CD9 
0.0137 J19CF0 Number of samples Uncensored values 
0.0303 J19CF1 Uncensored 12 Mean 0.0601 
0.0072 J1F1J4 Censored Lognormal mean 0.0419 
0.0220 J1F1J5 Detection limit or PQL Std. devn. 0.1390 
0.0125 J19CF5 Method detection limit Median 0.0175 
0.500 J1F1J6 TOTAL 12 Min. 0.0072 
0.0170 J19CF7 Max. 0.500 
0.0190 J1F1J7 
0.0140 J19CF9 
0.0144 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0. 711 r-squared is: 0.361 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0 .126 
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Project 100-D Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date __ 0_4_/_15_/_11 __ 
Job No. __ 1_4_6_5_5 __ 

Ecology Software (MTCAStat) Results, 116-0-5 Deep Zone 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 

5 
6 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 
42 
43 
44 
4 
4 

DATA 

0.185 

0.386 
0.361 
0.338 
0.130 
0.125 
0.329 
0.125 
0.325 
0.130 
0.367 
0.344 

DATA 

38.3 

65.8 
46.0 
45.2 
44.5 
40.9 
47.8 
39.8 
47.9 
42.7 
50.0 
48.4 

ID 
J1F1J3/ 
J1F1J8 
J19CD9 
J19CF0 
J19CF1 
J1F1J4 
J1F1J5 
J19CF5 
J1 F1J6 
J19CF7 
J1F1J7 
J19CF9 
J19CH0 

ID 
J1F1J3/ 
J1 F1J8 
J19CD9 
J19CF0 
J19CF1 
J1F1J4 
J1F1J5 
J19CF5 
J1F1J6 
J19CF7 
J1F1J7 
J19CF9 
J19CH0 

Molybdenum 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.787 r-squared is: 0.812 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.315 

Zinc 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.865 r-squared is: 0.799 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 49.8 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

0.262 
0.267 
0.111 
0.327 
0.125 
0.386 

46.4 
46.5 
7.11 
45.6 
38.3 
65.8 

DATA ID Nickel 95% UCL Calculation 

11.0 
J1 F1J3/ 
J1 F1J8 

23.1 J19CD9 
8.86 J19CF0 Number of samples Uncensored values 
10.7 J19CF1 Uncensored 12 Mean 10.9 
8.20 J1F1J4 Censored Lognormal mean 10.9 
11 .3 J1 F1J5 Detection limit or PQL Std. devn. 4.13 
11.6 J19CF5 Method detection limit Median 10.5 
9.50 J1F1J6 TOTAL 12 Min. 6.47 
10.3 J19CF7 Max. 23.1 
11.4 J1F1J7 
6.47 J19CF9 
8.73 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.816 r-squared is: 0.657 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 12.9 

DATA ID Benzo(a)anthracene 95% UCL Calculation 

1.73 
J1F1J3/ 
J1F1J8 

1.75 J19CD9 
4.26 J19CF0 Number of samples Uncensored values 
1.88 J19CF1 Uncensored 12 Mean 38.6 
1.65 J1F1J4 Censored Lognormal mean 26.7 
360 J1 F1J5 Detection limit or PQL Std. devn. 102 
1.67 J19CF5 Method detection limit Median 1.88 
41 .0 J1F1J6 TOTAL 12 Min. 1.65 
1.71 J19CF7 Max. 360 
38.0 J1F1J7 
7.10 J19CF9 
1.87 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.737 r-squared is: 0.386 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 87.1 

Cale. No. 0100D-CA-V0352 
Ch~cked T. E. Queen w,; Rev. No. 3 

Date 04/15/11 
Sheet No. 37 of 53 

DATA ID Vanadium 95% UCL Calculation 

48.9 
J1 F1J3/ 
J1F1J8 

45.1 J19CD9 
59.1 J19CF0 Number of samples Uncensored values 
55.5 J19CF1 Uncensored 12 Mean 54.9 
68.0 J1F1J4 Censored Lognormal mean 54.9 
50.7 J1F1J5 Detection limit or PQL Std. devn. 6.81 
50.7 J19CF5 Method detection limit Median 53.7 
49.1 J1 F1J6 TOTAL 12 Min. 45.1 
55.3 J19CF7 Max. 68.0 
52.0 J1 F1J7 
64.1 J19CF9 
60.0 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.970 r-squared is: 0.956 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 58.6 

DATA ID Benzo(a)pyrene 95% UCL Calculation 

3.43 
J1 F1J3/ 
J1F1J8 

1.75 J19CD9 
3.28 J19CFO Number of samples Uncensored values 
1.37 J19CF1 Uncensored 12 Mean 26.2 
3.30 J1F1J4 Censored Lognormal mean - 18.9 
230 J1 F1J5 Detection limit or PQL Std. devn. 65.2 
1.67 J19CF5 Method detection limit Median 3.29 
39.0 J1 F1J6 TOTAL 12 Min. 1.37 
1.71 J19CF7 Max. 230 
21 .0 J1 F1J7 
6.76 J19CF9 
1.53 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.806 r-squared is: 0.409 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 57.2 
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Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Benzo{b)fluoranthene 95% UCL Calculation 
J1 F1J3/ 

2.28 
J1F1J8 

1.75 J19CD9 
5.90 J19CF0 Number of samples Uncensored values 
4.11 J19CF1 Uncensored 12 Mean 
2.15 J1F1J4 Censored Lognormal mean 
360 J1F1J5 Detection limit or PQL Std. devn. 
1.67 J19CF5 Method detection limit Median 
38.0 J1F1J6 TOTAL 12 Min. 
1.71 J19CF7 Max. 
38.0 J1F1J7 
11.2 J19CF9 
2.55 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.816 r-squared is: 0.387 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 87.5 

DATA ID Fluoranthene 95% UCL Calculation 
J1F1J3/ 

7.00 
J1F1J8 

1.75 J19CD9 
11 .0 J19CF0 Number of samples Uncensored values 
3.94 J19CF1 Uncensored 12 Mean 
6.50 J1F1J4 Censored Lognormal mean 
340 J1F1J5 Detection limit or PQL Std. devn. 
1.67 J19CF5 Method detection limit Median 
7.00 J1 F1J6 TOTAL 12 Min. 
1.71 J19CF7 Max. 
49.0 J1F1J7 
21 .3 J19CF9 
4.92 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.87 4 r-squared is: 0.391 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 83.6 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 

2.13 

1.75 
2.29 

39.1 1.37 
28.1 2.00 
102 200 

3.33 1.67 
1.67 23.0 
360 1.71 

23.0 
3.89 
1.02 

DATA 

1.05 

5.90 
3.10 

38.0 4.50 
27.8 1.00 
96.0 29.1 
6.75 1.25 
1.67 5.90 
340 1.25 

2.10 
1.20 
7.60 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. --1-4""'5""55--

Ecology Software (MTCAStat) Results, 116-0-5 Deep Zone 
ID Benzo(k)fluoranthene 95% UCL Calculation 

J1F1J3/ 
J1 F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 22.0 
J1F1J4 Censored Lognormal mean 14.8 
J1F1J5 Detection limit or PQL Std. devn. 56.6 
J19CF5 Method detection limit Median 2.06 
J1F1J6 TOTAL 12 Min. 1.02 
J19CF7 Max. 200 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0. 754 r-squared is : 0.388 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 48.9 

ID Chloride 95% UCL Calculation 
J1 F1 J3/ 
J1F1J8 
J19CD9 
J19CF0 Number of samples Uncensored values 
J19CF1 Uncensored 12 Mean 5.33 
J1F1J4 Censored Lognormal mean 5.08 
J1F1J5 Detection limit or PQL Std. devn. 7.83 
J19CF5 Method detection limit Median 2.60 
J1F1J6 TOTAL 12 Min. 1.00 
J19CF7 Max. 29.1 
J1F1J7 
J19CF9 
J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.893 r-squared is: 0.551 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 9.05 

Cale. No. 0100D-CA-V0352 

Checked T. E. Queen~ 
Rev. No. 3 

Date 04/15/11 
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DATA ID Chrysene 95% UCL Calculation 

2.58 
J1 F1 J3/ 
J1F1J8 

1.75 J19CD9 
2.46 J19CF0 Number of samples Uncensored values 
1.37 J19CF1 Uncensored 12 Mean 35.6 
2.50 J1F1J4 Censored Lognormal mean 23.7 
330 J1F1J5 Detection limit or PQL Std. devn. 93.8 
1.67 J19CF5 Method detection limit Median 2.33 
40.0 J1F1J6 TOTAL 12 Min. 1.37 
1.71 J19CF7 Max. 330 
39.0 J1F1J7 
2.20 J19CF9 
1.70 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.690 r-squared is: 0.389 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL {based on Z-statistic) is 80.1 

DATA ID Nitrogen in Nitrate and Nitrite (Method 353.2) 95% UCL 
J1F1J3/ 

0.31 
J1F1J8 

Calculation 

1.22 J19CD9 
1.91 J19CF0 Number of samples Uncensored values 
4.03 J19CF1 Uncensored 12 Mean 2.78 
0.18 J1F1J4 Censored Lognormal mean 2.89 
0.64 J1F1J5 Detection limit or PQL Std. devn. 4.07 
1.24 J19CF5 Method detection limit Median 1.23 
14.3 J1F1J6 TOTAL 12 Min. 0.18 
6.60 J19CF7 Max. 14.3 
0.54 J1F1J7 
0.81 J19CF9 
1.53 J19CH0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.980 r-squared is: 0.634 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 10.6 
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Attachment to Waste Site Reclassification Form 2010-012 

Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-D Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

CALCULATION SHEET 

Date ___ 0_4_/1_5...,,/1,....1 __ 
Job No. __ __;1...;.46;;.;5_5 __ _ 

Ecology Software (MTCAStat) Results, 116-D-5 Deep Zone 

DATA 

4.15 

85.1 
28.3 
34.4 
4.30 
29.3 
4.80 
27.1 
17.0 
8.30 
5.80 
16.7 

ID Sulfate 95% UCL Calculation 
J1F1J3/ 
J1F1J8 
J19CD9 
J19CFO 
J19CF1 
J1F1J4 
J1F1J5 
J19CF5 
J1F1J6 
J19CF7 
J1F1J7 
J19CF9 
J19CHO 

Number of samples 
Uncensored 12 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 12 

Lognormal distribution? 
r-squared is: 0.932 
Recommendations: 
Use lognormal distribution. 

UCL {Land's method) is 

Uncensored values 
Mean 

Lognonnal mean 
Std. devn. 

Median 
Min. 

Max. 

Normal distribution? 
r-squared is: 0. 736 

55.0 

22.1 
23.3 
22.7 
16.9 
4.15 
85.1 

Cale. No. 01 OOD-CA-V0352 
Checked T. E. Queen ~ 
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Washington Closure Hanford R 
Originator J. D. Skoglie J_d 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

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 
3 
3 
3 
34 
3 
3 
3 
3 
3 
4 
4 
4 
4 
44 
4 

1 
2 
3 

5 
6 
7 
8 
9 
0 
1 
2 
3 

5 

DATA 

2.44 

2.50 
2.28 
1.97 
1.93 
2.29 
1.91 
1.73 
2.48 
1.19 
2.01 
2.79 

DATA 

0.681 

1.59 
0.657 
0.609 
0.811 
0.963 
0.777 
0.823 
1.04 

0.449 
1.04 
1.31 

ID 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 
J19CH5 
J19CH6 
J19CH7 
J19CH8 
J19CH9 
J19CJ0 
J19CJ1 
J19CJ2 
J19CJ3 

ID 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 
J19CH5 
J19CH6 
J19CH7 
J19CH8 
J19CH9 
J19CJ0 
J19CJ1 
J19CJ2 
J19CJ3 

Arsenic 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.877 r-squared is: 0.943 
Recommendations: 
Use normal distribution 

UCL {based on t-statistic) is 2.35 

Boron 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.982 r-squared is : 0.934 
Recommendations: 
Use lognormal distribution. 

UCL {Land's method) is 1.12 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 

54.4 

60.0 
51 .3 

2.13 55.7 
2.13 67.8 
0.43 69.9 
2.15 49.5 
1.19 55.5 
2.79 61 .0 

43.3 
60.4 
63.0 

DATA 

0.0596 

0.0577 
0.0459 

0.896 0.0449 
0.900 0.0564 
0.318 0.0595 
0.817 0.0431 
0.449 0.0675 

1.59 0.0945 
0.0343 
0.0579 
0.0658 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 ------Job No. __ 1_4...;6_5.;;.5 __ 

Ecology Software (MTCAStat) Results, 116-0-5 Staging Pile Area 

ID Barium 95% UCL Calculation 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 57.6 
J19CH6 Censored Lognormal mean 57.7 
J19CH7 Detection limit or PQL Std. devn. 7.6 
J19CH8 Method detection limit Median 57.9 
J19CH9 TOTAL 12 Min. 43.3 
J1 9CJO Max. 69.9 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.970 r-squared is: 0.983 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 62.1 

ID Cadmium 95% UCL Calculation 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 0.0573 
J19CH6 Censored Lognormal mean 0.0574 
J19CH7 Detection limit or PQL Std. devn. 0.0153 
J19CH8 Method detection limit Median 0.0578 
J19CH9 TOTAL 12 Min. 0.0343 
J19CJO Max. 0.0945 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.936 r-squared is: 0.887 
Recommendations: 
Use lognormal distribution. 

UCL {Land's method) is 0.0666 

Cale. No. 01 00D-CA-V0352 
Checked T. E. Queen Jw Rev. No. 3 

Date 04/15/11 
Sheet No. 40 of 53 

DATA ID Beryllium 95% UCL Calculation 

0.162 
J19CH2/ 
J19CJ4 

0.197 J19CH3 
0.151 J19CH4 Number of samples Uncensored values 
0.154 J19CH5 Uncensored 12 Mean 0.172 
0.151 J19CH6 Censored Lognormal mean 0.172 
0.214 J19CH7 Detection limit or PQL Std. devn. 0.025 
0.178 J19CH8 Method detection limit Median 0.177 
0.175 J19CH9 TOTAL 12 Min. 0.125 
0.184 J19CJ0 Max. 0.214 
0.125 J19CJ1 
0.179 J19CJ2 
0.197 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.956 r-squared is: 0.972 
Recommendations: 
Use lognonmal distribution. 

UCL (Land's method) is 0.187 

DATA ID Chromium 95% UCL Calculation 

9.69 
J19CH2/ 
J19CJ4 

8.21 J19CH3 
7.30 J19CH4 Number of samples Uncensored values 
5.91 J19CH5 Uncensored 12 Mean 7.12 
7.64 J19CH6 Censored Lognormal mean 7.14 
7.59 J19CH7 Detection limit or PQL Std. devn. 1.38 
6.56 J19CH8 Method detection limit Median 7.06 
6.13 J19CH9 TOTAL 12 Min. 4.32 
6.82 J19CJO Max. 9.69 
4.32 J19CJ1 
6.80 J19CJ2 
8.44 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.931 r-squared is: 0.969 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 8.00 
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26 
27 
28 
29 
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38 
3 
40 
4 
4 
4 
44 
4 

DATA 

5.33 

7.15 
5.86 
7.01 
6.65 
7.37 
7.66 
7.48 
7.81 
6.79 
7.09 
6.84 

DATA 

2.87 

3.47 
2.76 
2.70 
2.72 
3.64 
2.86 
2.72 
2.92 
1.88 
2.85 
4.22 

ID 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 
J19CH5 
J19CH6 
J19CH7 
J19CH8 
J19CH9 
J19CJ0 
J19CJ1 
J19CJ2 
J19CJ3 

ID 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 
J19CH5 
J19CH6 
J19CH7 
J19CH8 
J19CH9 
J19CJ0 
J19CJ1 
J19CJ2 
J19CJ3 

Cobalt 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.871 r-squared is: 0.905 
Recommendations: 
Use normal distribution 

UCL (based on !-statistic) is 7.29 

Lead 95% UCL Calculation 

\ 

Number of samples Uncensored values 
Uncensored 12 Mean 

Censored Lognormal mean 
Detection limit or PQL Std. devn. 
Method detection limit Median 

TOTAL 12 Min. 
Max. 

Lognormal distribution? Normal distribution? 
r-squared is: 0.851 r-squared is: 0.854 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 3.24 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

11 .5 

16.2 
12.7 

6.92 13.2 
6.93 13.4 
0.72 13.9 
7.05 14.7 
5.33 13.8 
7.81 14.1 

12.2 
13.5 
14.1 

DATA 

235 

282 
240 

2.97 272 
2.97 261 
0.58 309 
2.86 279 
1.88 263 
4.22 271 

238 
263 
278 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date _....;;0 __ 4/_1.;..5/_11 __ 

Job No. __ 1_4...;;6-'-55"--_ 

Ecology Software (MTCAStat) Results, 116-0-5 Staging Pile Area 
ID Copper 95% UCL Calculation 

J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 
J19CH6 Censored Lognormal mean 
J19CH7 Detection limit or PQL Std. devn. 
J19CH8 Method detection limit Median 
J19CH9 TOTAL 12 Min. 
J19CJ0 Max. 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.958 r-squared is: 0.950 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.3 

ID Manganese 95% UCL Calculation 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 
J19CH6 Censored Lognormal mean 
J19CH7 Detection limit or PQL Std. devn. 
J19CH8 Method detection limit Median 
J19CH9 TOTAL 12 Min. 
J19CJ0 Max. 
J19CJ1 
J19CJ2 
J19CJ3 

- Lognormal distribution? Normal distribution? 
r-squared is: 0.938 r-squared is: 0.936 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 277 

13.6 
13.6 
1.21 
13.7 
11.5 
16.2 

266 
266 

21 .3 
267 
235 
309 

Cale. No. 0100D-CA-V0352 

Checked T. E. Queen <lit Rev. No. 3 
Date 04/15/11 

Sheet No. 41 of 53 

DATA ID Hexavalent Chromium 95% UCL Calculation 

0.17 
J19CH2/ 
J19CJ4 

0.12 J19CH3 
0.17 J19CH4 Number of samples Uncensored values 
0.10 J19CH5 Uncensored 12 Mean 0.13 
0.14 J19CH6 Censored Lognormal mean 0.13 
0.14 J19CH7 Detection limit or PQL Std. devn. 0.04 
0.06 J19CH8 Method detection limit Median 0.14 
0.10 J19CH9 TOTAL 12 Min. 0.06 
0.18 J19CJ0 Max. 0.18 
0.16 J19CJ1 
0.07 J19CJ2 
0.13 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.907 r-squared is : 0.956 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.16 

DATA ID Molybdenum 95% UCL Calculation 

0.214 
J19CH2/ 
J19CJ4 

0.331 J19CH3 
0.251 J19CH4 Number of samples Uncensored values 
0.266 J19CH5 Uncensored 12 Mean 0.267 
0.261 J19CH6 Censored Lognormal mean 0.267 
0.254 J19CH7 Detection limit or PQL Std. devn. 0.028 
0.295 J19CH8 Method detection limit Median 0.261 
0.258 J19CH9 TOTAL 12 Min. 0.214 
0.277 J19CJ0 Max. 0.331 
0.259 J19CJ1 
0.260 J19CJ2 
0.2TT J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .879 r-squared is: 0.870 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.280 
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Washington Closure Hanford 
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4 

Project 100-D Field Remediati 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Nickel 95% UCL Calculation 
J19CH2/ 

9.61 
J19CJ4 

10.4 J19CH3 
10.1 J19CH4 Number of samples Uncensored values 

7.65 J19CH5 Uncensored 12 Mean 

12.0 J19CH6 Censored Lognormal mean 

9.02 J19CH7 Detection limit or PQL Std. devn. 

8.67 J19CH8 Method detection limit Median 

8.49 J19CH9 TOTAL 12 Min. 

8.57 J19CJ0 Max. 
8.22 J19CJ1 
9.60 J19CJ2 
10.4 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.967 r-squared is : 0.947 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 10.1 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
J19CH2/ 

2.01 
J19CJ4 

1.07 J19CH3 

1.71 J19CH4 Number of samples Uncensored values 

1.01 J19CH5 Uncensored 12 Mean 

10.2 J19CH6 Censored Lognormal mean 

1.72 J19CH7 Detection limit or PQL Std. devn. 

1.72 J19CH8 Method detection limit Median 

1.72 J19CH9 TOTAL 12 Min. 

2.42 J19CJ0 Max. 

1.71 J19CJ1 
1.71 J19CJ2 
3.87 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is : 0.764 r-squared is: 0.520 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 3.77 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 

37.4 

51 .1 
41 .0 

9.39 51.7 
9.40 48.2 
1.21 53.9 
9.31 54.4 
7.65 54.5 
12.0 51 .7 

51 .9 
52.9 
48.0 

DATA 

2.55 

1.28 
1.71 

2.57 1.52 
2.46 9.76 
2.51 1.72 
1.72 1.00 
1.01 1.72 
10.2 5.87 

1.71 
1.71 
7.74 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date __ 0_4_/1_5_/_11 __ 
Job No. __ 1_4_6_55 __ 

Ecology Software (MTCAStat) Results 116-D-5 Staging Pile Area . 
ID Vanadium 95% UCL Calculation 

J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 
J19CH6 Censored Lognormal mean 
J19CH7 Detection limit or PQL Std. devn. 
J19CH8 Method detection limit Median 
J19CH9 TOTAL 12 Min. 
J19CJ0 Max. 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.770 r-squared is : 0.801 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 52.3 

ID Benzo(b)fluoranthene 95% UCL Calculation 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 
J19CH6 Censored Lognormal mean 
J19CH7 Detection limit or PQL Std. devn. 
J19CH8 Method detection limit Median 
J19CH9 TOTAL 12 Min. 
J19CJ0 Max. 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.821 r-squared is: 0.700 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 4.58 

49.7 
49.8 

5.4 
51 .7 
37.4 
54.5 

3.19 
3.13 
2.92 
1.72 
1.00 
9.76 

Cale. No. 0100D-CA-V0352 

Checked T. E. Queen~ 

Rev. No. 3 
Date 04/15/11 

Sheet No. 42 of 53 

DATA ID Zinc 95% UCL Calculation 

33.7 
J19CH2/ 
J19CJ4 

41 .2 J19CH3 
38.6 J19CH4 Number of samples Uncensored values 
40.7 J19CH5 Uncensored 12 Mean 40.4 
38.0 J19CH6 Censored Lognormal mean 40.5 
44.5 J19CH7 Detection limit or PQL Std. devn. 3.0 
42.4 J19CH8 Method detection limit Median 41 .0 
41 .7 J19CH9 TOTAL 12 Min. 33.7 
42.9 J19CJ0 Max. 44.5 
37.6 J19CJ1 
40.6 J19CJ2 
43.5 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.914 r-squared is: 0.936 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 42.2 

DATA ID Chrysene 95% UCL Calculation 

1.59 
J19CH2/ 
J19CJ4 

1.19 J19CH3 
1.03 J19CH4 Number of samples Uncensored values 
1.01 J19CH5 Uncensored 12 Mean 3.04 
18.2 J19CH6 Censored Lognormal mean 2.60 
1.72 J19CH7 Detection limit or PQL Std. devn. 4.80 
1.72 J19CH8 Method detection limit Median 1.72 
1.72 J19CH9 TOTAL 12 Min. 1.01 
1.87 J19CJ0 Max. 18.2 
-1.71 J19CJ1 
1.71 J19CJ2 
2.99 J19CJ3 ' 

Lognormal distribution? Normal distribution? 
r-squared is: 0.633 r-squared is: 0.381 
Recommendations: 
Reject BOTH lognormal and normal distributions. ' 

UCL (based on Z-statistic) is 5.32 
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Washlnqt~ Clowre Hanfon1 ~ 
Originator J . D. Skoglie 

Project 100-D Field Remediatin 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Fluoranthene 95% UCL Calculation 
J19CH2/ 

6.06 
J19CJ4 

1.71 J19CH3 
1.71 J19CH4 Number of samples Uncensored values 
2.74 J19CH5 Uncensored 12 Mean 
18.2 J19CH6 Censored Lognormal mean 

1.72 J19CH7 Detection limit or PQL Std. devn. 

1.72 J19CH8 Method detection limit Median 
1.78 J19CH9 TOTAL 12 Min. 
9.01 J19CJO Max. 

1.71 J19CJ1 
1.52 J19CJ2 
12.7 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.778 r-squared is: 0.701 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 7.66 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 

1.73 

5.52 
1.34 

5.05 1.54 
4.95 1.16 
5.50 0.96 
1.75 1.37 
1.52 1.09 
18.2 1.34 

0.23 
0.49 
2.90 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date __ 0.;;..4...;./-'-15"'"/_11 __ 
Job No. 14655 ------

Ecology Software (MTCAStat) Results, 116-0-5 Staging Pile Area 

ID Nitrogen in Nitrite and Nitrate 95% UCL Calculation 
J19CH2/ 
J19CJ4 
J19CH3 
J19CH4 Number of samples Uncensored values 
J19CH5 Uncensored 12 Mean 
J19CH6 Censored Lognormal mean 
J19CH7 Detection limit or PQL Std. devn. 
J19CH8 Method detection limit Median 
J19CH9 TOTAL 12 Min. 
J19CJ0 Max. 
J19CJ1 
J19CJ2 
J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.909 r-squared is: 0.716 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 3.15 

1.64 
1.71 
1.39 
1.34 
0.23 
5.52 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen :3.@- Rev. No. 3 

Date 04/15/11 
Sheet No. 43 of 53 

DATA ID Sulfate 95% UCL Calculation 

4.7 
J19CH2/ 
J19CJ4 

40.3 J19CH3 
25.9 J19CH4 Number of samples Uncensored values 
20.2 J19CH5 Uncensored 12 Mean 16.6 
3.2 J19CH6 Censored Lognormal mean 16.7 
3.9 J19CH7 Detection limit or PQL Std. devn. 20.8 
5.3 J19CH8 Method detection limit Median 5.25 
5.2 J19CH9 TOTAL 12 Min. 2.70 

12.2 J19CJ0 Max. 71.4 
2.7 J19CJ1 
4.5 J19CJ2 
71.4 J19CJ3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.898 r-squared is: 0.703 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 26.5 
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Project 100--D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 10 Arsenic 95% UCL Calculation 
1.76 J19CB4 
1.77 J19CB5 
2.15 J19CB6 Number of samples Uncensored values 

1.89 J19C87 Uncensored 12 Mean 

2.25 J19CB8 Censored Lognormal mean 

1.85 J19CB9 Detection limit or PQL Std. devn. 

1.83 J19CC0 Method detection limit Median 

2.36 J19CC1 TOTAL 12 Min. 

1.73 J19CC2 Max. 
2.29 J19CC3 
1.82 J19CC4 
2.42 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.876 r-squared is: 0.869 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2.13 

DATA 10 Boron 95% UCL Calculation 
0.570 J19CB4 
0.641 J19CB5 
0.861 J19CB6 Number of samples Uncensored values 

0.732 J19CB7 Uncensored 12 Mean 

0.930 J19CB8 Censored Lognormal mean 

0.905 J19CB9 Detection limit or PQL Std. devn. 

0.789 J19CC0 Method detection limit Median 

0.851 J19CC1 TOTAL 12 Min. 

0.610 J19CC2 Max. 
0.880 J19CC3 
0.402 J19CC4 
0.961 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.867 r-squared is: 0.923 
Recommendations: 
Use normal distribution 

UCL (based on !-statistic) is 0.850 

Remllining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 
62.5 
49.0 
53.7 

2.01 51 .6 
2.01 58.6 
0.26 51.4 
1.87 62.3 
1.73 55.8 
2.42 56.3 

56.8 
50.2 
62.1 

DATA 
0.0586 
0.0593 
0.0467 

0.761 0.0539 
0.765 0.0539 
0.172 0.0474 
0.820 0.0640 
0.402 0.0591 
0.961 0.0551 

0.0678 
0.0457 
0.0766 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Ecology Software (MTCAStat) Results, 116-0-5 Overburden 

ID Barium 95% UCL Calculation 
J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 55.9 
J19CB8 Censored Lognormal mean 55.9 
J19CB9 Detection limit or POL Std. devn. 4.8 
J19CCO Method detection limit Median 56.1 
J1 9CC1 TOTAL 12 Min. 49.0 
J19CC2 Max. 62.5 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.950 r-squared is: 0.946 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 58.5 

ID Cadmium 95% UCL Calculation 
J19CB4 
J1 9CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 0.0573 
J19CB8 Censored Lognormal mean 0.0574 
J19CB9 Detection limit or POL Std. devn. 0.00909 
J19CCO Method detection limit Median 0.0569 
J19CC1 TOTAL 12 Min. 0.0457 
J19CC2 Max. 0.0766 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.962 r-squared is: 0.944 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.0625 

Cale. No. 0100D-CA-V0352 

Checked T. E. Queen~, 

Rev. No. ___ 3-,-__ 
Date 04/15/11 

Sheet No. 44 of 53 ------

DATA ID Beryllium 95% UCL Calculation 
0.157 J19CB4 
0.149 J19CB5 
0.167 J19CB6 Number of samples Uncensored values 
0.167 J19CB7 Uncensored 12 Mean 0.170 
0.189 J19CB8 Censored Lognormal mean 0.170 
0.160 J19CB9 Detection limit o r POL Std. devn. 0.014 
0.178 J19CC0 Method detection limit Median 0.167 
0.161 J19CC1 T OTAL 12 Min. 0.149 
0.165 J19CC2 Max. 0.195 
0.184 J19CC3 
0 .167 J19CC4 
0.195 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.954 r-squared is: 0.945 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.177 

DATA ID Chromium 95% UCL Calculation 
5.04 J19CB4 
6.36 J19CB5 
6.70 J19CB6 Number of samples Uncensored values 
7.16 J19CB7 Uncensored 12 Mean 6.30 
7.88 J19CB8 Censored Lognormal mean 6.31 
5.92 J19CB9 Detection limit or PQL Std. devn. 1.12 
5.75 J19CCO Method detection limit Median 6.14 
5.92 J19CC1 TOTAL 12 Min. 4.22 
5.59 J19CC2 Max. 7.94 
7.94 J19CC3 
4.22 J19CC4 
7.13 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.958 r-squared is: 0.974 
Recommendations: 
Use lognormal distribu1ion. 

UCL (Land's method) is 6.99 
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Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Cobalt 95% UCL Calculation 
7.11 J19CB4 
7.89 J19CB5 
7.27 J19CB6 Number of samples Uncensored values 
6.78 J19CB7 Uncensored 12 Mean 

7.55 J19CB8 Censored Lognormal mean 

6.95 J19CB9 Detection limit or POL Std. devn. 

7 .56 J19CC0 Method detection limit Median 
7.86 J19CC1 TOTAL 12 Min. 

6.97 J19CC2 Max. 
7.04 J19CC3 
7.49 J19CC4 
7.72 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.955 r-squared is: 0.955 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 7.55 

DATA ID Manganese 95% UCL Calculation 
321 J19CB4 
287 J19CB5 
264 J19CB6 Number of samples Uncensored values 
253 J19CB7 Uncensored 12 Mean 
298 J19CB8 Censored. Lognormal mean 
255 J19CB9 Detection limit or PQL Std. devn. 
280 J19CCO Method detection limit Median 
278 J19CC1 TOTAL 12 Min. 
253 J19CC2 Max. 
262 J19CC3 
263 J19CC4 
275 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .914 r-squared is: 0.896 
Recommendations: 
Use lognormai distribution. 

UCL (Land's method) is 285 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 
14.1 
14.3 
14.5 

7.35 13.7 
7.35 14.7 
0.38 14.2 
7.38 15.3 
6.78 14.1 
7.89 14.2 

15.6 
15.4 
16.0 

DATA 
0.309 
0.353 
0.285 

274 0.265 
274 0.281 

20 0.271 
270 0.298 
253 0.297 
321 0.277 

0.273 
0.315 
0.285 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Ecology Software (MTCAStat) Results, 116-D-5 Overburden 
ID Copper 95% UCL Calculation 

J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 14.7 
J19CB8 Censored Lognormal mean 14.7 
J19CB9 Detection limit or POL Std. devn. 0.72 
J19CCO Method detection limit Median 14.4 
J19CC1 TOTAL 12 Min. 13.7 
J19CC2 Max. 16.0 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .924 r-squared is : 0.918 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 15.1 

ID Molybdenum 95% UCL Calculation 
J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 0.292 
J19CB8 Censored Lognormal mean 0.292 
J19CB9 Detection limit or POL Std. devn. 0 .024 
J19CCO Method detection limit Median 0.285 
J19CC1 TOTAL 12 Min. 0.265 
J19CC2 Max. 0.353 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.898 r-squared is: 0.870 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.304 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen 36 Rev. No. 3 

Date 04/15/11 
Sheet No. 45 of 53 

DATA ID Lead 95% UCL Calculation 
2.23 J19CB4 
2.48 J19CB5 
2.49 J19CB6 Number of samples Uncensored values 
2.56 J19CB7 Uncensored 12 Mean 
2.91 J19CB8 Censored Lognormal mean 
2.43 J19CB9 Detection limit or POL Std. devn. 
2.62 J19CCO Method detection limit Median 
2.55 J19CC1 TOTAL 12 Min. 
2.23 J19CC2 Max. 
2.69 J19CC3 
2.06 J19CC4 
2.60 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.946 r-squared is: 0.955 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2.62 

DATA ID Nickel 95% UCL Calculation 
7.56 J19CB4 
8.26 J19CB5 
8.27 J19CB6 Number of samples Uncensored values 
8.26 J19CB7 Uncensored 12 Mean 
9.30 J19CB8 Censored Lognormal mean 
8.47 J19CB9 Detection limit or PQL Std. devn. 
7.66 J19CC0 Method detection limit Median 
7.45 J19CC1 TOTAL 12 Min. 
7 .13 J19CC2 Max. 
10.4 J19CC3 
6.22 J19CC4 
9.03 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.968 r-squared is: 0.964 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 8.79 

Rev. 0 
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Project 100-0 Field Remediation 
Subject 116-0 -5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Vanadium 95% UCL Calculation 
56.5 J19CB4 
64.0 J19CB5 
53.6 J19CB6 Number of samples Uncensored values 

52.6 J19CB7 Uncensored 12 Mean 

53.6 J19CB8 Censored Lognonnal mean 

51 .5 J19CB9 Detection limit or PQL Std. devn. 

55.8 J19CC0 Method detection limit Median 

55.8 J19CC1 TOTAL 12 Min. 

54.6 J19CC2 Max. 
51 .0 J19CC3 
55.7 J19CC4 
53.3 J19CC5 

Lognormal distribution? Nonnal distribution? 
r-squared is: 0.826 r-squared is: 0.798 
Recommendations: 
Reject BOTH lognormal and nonnal distributions. 

UCL (based on Z-statistic) is 56.4 

DATA ID Benzo(a)pyrene 95% UCL Calculation 
2.91 J19CB4 
1.44 J19CB5 
1.75 J19CB6 Number of-samples Uncensored values 

61.3 J19CB7 Uncensored 12 Mean 

2.69 J19CB8 Censored Lognonnal mean 

2.88 J19CB9 Detection limit or PQL Std. devn. 

9.75 J19CC0 Method detection limit Median 

40.8 J19CC1 TOTAL 12 Min. 

3.84 J19CC2 Max. 
18.7 J19CC3 
9.81 J19CC4 
1.73 J19CC5 

Lognormal distribution? Nonnal distribution? 
r-squared is: 0.906 r-squared is: 0.665 
Recommendations: 
Use lognonnal distribution. 

UCL (Land's method) is 49.5 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 
41 .8 
46.1 
42.1 

54.8 39.4 
54.8 43.2 

3.4 41 .3 
54.1 43.9 
51 .0 43.9 
64.0 41 .8 

42.4 
42.5 
45.0 

DATA 
5.35 
2.95 
3.20 

13.1 96.4 
13.2 5.64 
18.9 5.05 
3.38 13.4 
1.44 41 .8 
61 .3 7.38 

37.2 
15.5 
1.73 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. ---:-14.,-:6::'::5:-::5:-'--

Ecology Software (MTCAStat) Results, 116-D-5 Overburden 
ID Zinc 95% UCL Calculation 

J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 42.8 
J19CB8 Censored Lognonnal mean 42.8 
J19CB9 Detection limit or PQL Std. devn. 1.8 
J19CC0 Method detection limit Median 42.5 
J19CC1 TOTAL 12 Min. 39.4 
J19CC2 Max. 46.1 
J19CC3 
J19CC4 
J19CC5 

Lognonnal distribution? Nonnal distribution? 
r-squared is: 0.964 r-squared is: 0.964 
Recommendations: 
Use lognonnal distribution. 

UCL (Land's method) is 43.7 

ID Benzo(b)fluoranthene 95% UCL Calculation 
J19CB4 
J19C85 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 19.6 
J19CB8 Censored Lognonnal mean 20.0 
J19C89 Detection limit or PQL Std. devn. 27.6 
J19CC0 Method detection limit Median 6.51 
J19CC1 TOTAL 12 Min. 1.73 
J19CC2 Max. 96.4 
J19CC3 
J19CC4 
J19CC5 

Lognonnal distribution? Nonna! distribution? 
r-squared is: 0.953 r-squared is: 0.658 
Recommendations: 
Use lognonnal distribution. 

UCL (Land's method) is 68.0 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen ~ 

Rev. No. 3 
Date -0-4.,../1-5.,../1...,.1 __ _ 
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DATA ID Benzo(a)anthracene 95% UCL Calculation 
3.21 J19CB4 
1.60 J19CB5 
1.83 J19CB6 Number of samples Uncensored values 
77.8 J19CB7 Uncensored 12 Mean 16.8 

4.80 J19CB8 Censored Lognormal mean 17.6 

3.36 J19CB9 Detection limit or PQL Std. devn. 24.1 
13.0 J19CC0 Method detection limit Median 5.28 
51 .7 J19CC1 TOTAL 12 Min. 1.60 
5.75 J19CC2 Max. 77.8 
25.8 J19CC3 
11.3 J19CC4 
1.73 J19CC5 

Lognonnal distribution? Nonnal distribution? 
r-squared is: 0.937 r-squared is: 0.681 
Recommendations: 
Use lognonnal d istribution. 

UCL (Land's method) is 72.6 

DATA ID Benzo(ghi)perylene 95% UCL Calculation 
1.71 J19CB4 
1.72 J19CB5 
1.72 J19CB6 Number of samples Uncensored values 
35.9 J19CB7 Uncensored 12 Mean 8.72 

4.04 J19CB8 Censored Lognonnal mean 8.91 
1.26 J19CB9 Detection limit or PQL Std. devn. 10.9 
6.29 J19CC0 Method detection limit Median 4.06 
24.4 J19CC1 TOTAL 12 Min. 1.26 

4.07 J19CC2 Max. 35.9 
14.3 J19CC3 
7.51 J19CC4 
1.73 J19CC5 

Lognormal distribution? Nonnal distribution? 
r-squared is: 0. 911 r-squared is: 0.714 
Recommendations: 
Use lognonnal distribution. 

UCL (Land's method) is 26.4 

Rev. 0 
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Wa,h/ngtoo Cio,ure H•nfo,d l 
Originator J . D. Skoglie 

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 
4 
4 
4 
44 
4 

1 
2 
3 

5 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Benzo(k)fluoranthene 95% UCL Calculation 
1.62 J19CB4 
0.91 J19CB5 
1.10 J19CB6 Number of samples Uncensored values 

26.5 J19CB7 Uncensored 12 Mean 

1.89 J19CB8 Censored Lognormal mean 
1.72 J19CB9 Detection limit or POL Std. devn. 
5.12 J19CCO Method detection limit Median 

18.8 J19CC1 TOTAL 12 Min. 

2.33 J19CC2 Max. 
10.2 J19CC3 
5.03 J19CC4 
1.73 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.910 r-squared is: 0.697 
Recommendations: 
Use lognonnal distribution. 

UCL (Land's method) is 18.3 

DATA ID lndeno(1,2,3-cd)pyrene 95% UCL Calculation 
1.7 J19CB4 
1.7 J19CB5 
1.7 J19CB6 Number of samples Uncensored values 

31 .1 J19CB7 Uncensored 12 Mean 
1.1 J19CB8 Censored Lognormal mean 
1.7 J19CB9 Detection limit or PQL Std. devn. 
5.5 J19CCO Method detection limit Median 

24.0 J19CC1 TOTAL 12 Min. 
1.7 J19CC2 Max. 

13.8 J19CC3 
6.4 J19CC4 
1.7 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.824 r-squared is: 0.690 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 12.5 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

DATA 
2.67 
0.93 
1.72 

6.41 52.4 
6.40 3.94 
8.19 3.25 
2.11 9.58 
0.91 37.7 
26.5 5.21 

19.2 
7.37 
1.73 

DATA 
2.0 
1.7 
0.9 

7.69 55.6 
7.67 4.6 
10.1 2.0 
1.73 6.0 
1.11 7.9 
31 .1 1.4 

12.2 
11 .2 
1.7 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date ----=-04.;;./.;..;15:c../1-'-1c--_ 
Job No. 14655 ------

Ecology Software (MTCAStat} Results, 116-D-5 Overburden 
ID Chrysene 95% UCL Calculation 

J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 
J19CB8 Censored Lognonnal mean 
J19CB9 Detection limit or PQL Std. devn. 
J19CC0 Method detection limit Median 
J19CC1 TOTAL 12 Min. 
J19CC2 Max. 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .965 r-squared is: 0.697 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 46.7 

ID Phenanthrene 95% UCL Calculation 
J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19C87 Uncensored 12 Mean 
J19CB8 Censored Lognonnal mean 
J19CB9 Detection limit or PQL Std. devn. 
J19CC0 Method detection limit Median 
J19CC1 TOTAL 12 Min. 
J19CC2 Max. 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.914 r-squared is: 0.515 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 27.1 

16.5 
12 

0.50 
12 
12 
13 

8.93 
8.37 
15.2 
3.31 
0.93 
55.6 

Cale. No. 0100D-CA-V0352 

Checked T. E. Queen~ 
Rev. No. 3 

Date 04/15/11 
Sheet No. 47 of 53 

DATA ID Fluoranthene 95% UCL Calculation · 
8.0 J19CB4 
5.5 J19CB5 -
6.8 J19CB6 Number of samples Uncensored values 
254 J19CB7 Uncensored 12 Mean 
7.3 J19CB8 Censored Lognormal mean 
8.4 J19CB9 Detection limit or PQL Std. devn. 
19.5 J19CCO Method detection limit Median 
77.7 J19CC1 TOTAL 12 Min. 
7.0 J19CC2 Max. 

64.2 J19CC3 
28.7 J19CC4 
2.8 J19CC5 

Lognonnal d istribution? Nonna! distribution? 
r-squared is: 0.898 r-squared is: 0.549 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 74.8 

DATA ID Pyrene 95% UCL Calculation 
2.82 J19CB4 
1.94 J19CB5 
0.91 J19C86 Number of samples Uncensored values 
161 J19CB7 Uncensored 12 Mean 
6.98 J19CB8 Censored Lognormal mean 
2.98 J19CB9 Detection limit or PQL Std. devn. 
13.3 J19CC0 Method detection limit Median 
67.5 J19CC1 TOTAL 12 Min. 
2.21 J19CC2 Max. 
48.2 J19CC3 
13.1 J19CC4 
0.91 J19CC5 

Lognormal d istribution? Normal distribution? 
r-squared is: 0.941 r-squared is: 0.601 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 296 

Rev. 0 

40.8 
38.6 
71 .5 
8.18 
2.77 
254 

26.8 
31 .3 
47.3 
4.98 
0.91 
161 
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Washington CIMuro HanfoNj i 
Originator J. D. Skoglie 

Project 100-0 Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Chloride 95% UCL Calculation 
12.1 J19CB4 
1.3 J19CB5 
1.3 J19CB6 Number of samples Uncensored values 

46.8 J19CB7 Uncensored 12 Mean 
13.1 J19CB8 Censored Lognormal mean 
4.2 J19CB9 Detection limit or PQL Std. devn. 

46.1 J19CCO Method detection limit Median 

18.3 J19CC1 TOTAL 12 Min. 
3.0 J19CC2 Max. 
8.2 J19CC3 
1.3 J19CC4 
4.4 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.944 r-squared is: 0.732 
Recommendations: 
Use lognonnal distribution. 

UCL (land's method) is 59.0 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

DATA 
2.06 
0.43 
0.67 

13.3 5.1 0 
15.2 4.29 
16.4 1.33 
6.30 4.04 
1.30 3.61 
46.8 0.60 

4.09 
0.72 
1.13 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date _ _.c.04...;/_1.;.;.5/_1-'-1 __ 
Job No. 14655 ------

Ecology Software (MTCAStat) Results, 116-0-5 Overburden 
ID Nitrogen in Nitrite and Nitrate 95% UCL Calculation 

J19CB4 
J19CB5 
J19CB6 Number of samples Uncensored values 
J19CB7 Uncensored 12 Mean 2.34 
J19CB8 Censored Lognormal mean 2.53 
J19CB9 Detection limit or PQL Std. devn. 1.75 
J19CCO Method detection limit Median 1.70 
J19CC1 TOTAL 12 Min. 0.43 
J19CC2 Max. 5.10 
J19CC3 
J19CC4 
J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.912 r-squared is: 0.879 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 5.34 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen319= 

Rev. No. 3 
Date 04/15/11 

Sheet No. 48 of 53 

DATA ID Sulfate 95% UCL Calculation 
24.3 J19CB4 
4.8 J19CB5 
12.4 J19CB6 Number of samples Uncensored values 
24.7 J19CB7 Uncensored 12 Mean 
27.6 J19CB8 Censored Lognormal mean 
15.8 J19CB9 Detection limit or PQL Std. devn. 
19.0 J19CCO Method detection limit Median 
26.2 J19CC1 TOTAL 12 Min. 
7.4 J19CC2 Max. 

25.6 J19CC3 
6.3 J19CC4 

20.9 J19CC5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.854 r-squared is: 0.912 
Recommendations: 
Use nonnal distribution 

UCL (based on !-statistic) is 22.3 

Rev. 0 

17.9 
18.8 
8.37 
20.0 
4.80 
27.6 
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Attachment to Waste Site Reclassification Form 2010-012 

Washington Closure Hanford 
Originator J. 0 . Skoglie 

Project 100-0 Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

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 

D upI icate AnaIysIs • 116 D 5 Sh II Z . - a ow 
Sampling Sample Sample 

Area Number Date 

SZ-3 J19CC8 11 /10/09 
Duplicate of J19CD8 

J19CC8 11/10/09 
Analysis: 

TDL 
Both> POL? 

Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

Sampling HEIS Sample 
Area Number Date 
SZ-3 J1 9CC8 11/10/09 

Duplicate of 
J19CD8 

J19CC8 11/10/09 
AnaIys1s: 

TDL 
Both> POL? 

Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

Sampling Sample Sample 
Area Number Date 
SZ-3 J19CC8 11/10/09 

Duplicate of 
J19CD8 

J19CC8 11/10/09 
Analvsis: 

TDL 
Both > PQL? 

Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

one 
Cesium-137 

pCl/a Q MDA 
0.083 0.043 

0.062 0.032 

0.1 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Aluminum 
ma/ka Q PQL 
6210 3.44 

6570 3.53 

5 
Yes (continue) 
Yes (calc RPO) 

5.6% 
Not applicable 

Cobalt 

ma/kg Q PQL 
6.22 1.38 

5.82 1.41 

2 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Remaining Sites Verification Package for the I 16-D-5, 1904-D Outfall Structure 

Potasslum-40 
pCi/a Q MDA 
15.7 0.423 

14.8 0.289 

0.5 
Yes (continue) 
Yes (calc RPO) 

5.9% 
Not applicable 

Arsenic 
ma/kg Q PQL 
2.93 0.688 

3.19 0.706 

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Copper 
mg/kg Q PQL 

15.2 0.688 

12.2 0.706 

1 
Yes (continue) 
Yes (calc RPO) 

21.9% 
Not aoolicable 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Radium-226 Radium-228 
oCi/a Q MDA oCi/a Q MDA 
0.714 0.076 0.866 0.170 

0.568 0.049 0.839 0.116 

0.1 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

22 .8% 
Not applicable No - acceptable 

Barium Beryllium 
mg/kg Q PQL mg/kg Q PQL 
62.3 0.344 0.178 0.138 

64.3 0.353 0.1 72 0.141 

0.5 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

3.2% 
Not apolicable No - acceptable 

Hexavalent Chromium Iron 
mg/kg Q PQL mg/kg Q PQL 
0.17 B 0.21 16900 13.8 

0.18 B 0.20 15600 14.1 

0.5 5 
No-Stop (acceptable) Yes (continue) 

Yes (calc RPO) 
8.0% 

No - acceptable Not applicable 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen~ 

Thorium-228 GEA Thorium-232 GEA 
pCi/g Q MDA pCi/g Q MDA 
0.841 0.059 0.866 0.170 

0.84 0.034 0.839 0.116 

1 1 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Boron Cadmium 
mg/kg Q PQL m<1/k<1 Q PQL 

1.12 B 1.38 0.0728 B 0.138 

0.949 B 1.41 0.0750 B 0.141 

2 0.2 
No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Lead Magnesium 
ma/kg Q PQL ma/ka Q PQL 
3.10 0.344 3990 J 51 .6 

2.81 0.353 4170 J 52.9 

0 .5 75 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

9.8% 4.4% 
Not annlicable Not applicable 

Rev. No. 3 
Date 04/15/11 

Sheet No. 49 of 53 

Uranium-233/234 
pCl/g Q MDA 
0.559 0.171 

0.487 0.177 

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Calcium 
ma/ka Q PQL 
7520 68.8 

8460 70.6 

100 
Yes (continue) 
Yes (calc RPO) 

11 .8% 
Not applicable 

Manganese 

ma/ka Q PQL 
263 3.44 

255 3.53 

5 
Yes (continue) 
Yes (calc RPO) 

3.1% 
Not aool icable 

Rev. 0 

Uranim-238 
oCi/a Q MDA 
0.514 0.171 

0.579 0.177 

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceotable 

Chromium 
ma/ka Q PQL 

11 .1 J 0.138 

12.8 J 0.141 

0.2 
Yes (continue) 
Yes (calc RPO) 

14.2% 
Not applicable 

Molybdenum 
mg/kg Q PQL 
0.265 B 1.38 

0.218 B 1.41 

2 
No-Stoo (acceptable) 

No - acceotable 

C-54 
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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 

Washing!~ C/osura Hanfonl . & 
Originator J. D. Skoghe 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

Duplicate Analvsis - 116-D-5 Sh II Z a ow one 

Sampling HEIS 
Sample Nickel Potassium 

Area Number Date ma/ka Q PQL ma/ka Q PQL 
SZ-3 J19CC8 11/10/09 10.8 2.75 1080 275 

Duplicate ot 
J19yD8 11 .2 2.82 1160 282 

J19CC8 11/10/09 
Ana1vs1s: 

TDL 4 400 
Both> PQL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? No-Stop (acceptable} No-Stop (acceptable) 
Analysis RPO 

Difference > 2 TDL? No - acceptable No - acceptable 

Sample Sample 
Benzo(D)Tluoranthene 

Benzo(k)fluoranthene (8310) 
Sampling (8310} 

Area Number Date ug/kg Q PQL ua/ka Q PQL 
SZ-3 J19CC8 11/10/09 13.9 u 3.43 4.62 3.43 

Duplicate of 
J19CD8 7.11 B 3.39 1.52 J 3.39 J19Cr.A 11/10/09 

Analvsis: 
TDL 15 15 

Both> PQL? Yes (continue) No-Slop (acceptable} 
Duplicate Both >5xTDL? No-Stoo (acceotablel 
Analysis RPO . 

Difference > 2 TDL? No - acceptable No - acceptable 

Sample Fluoride 
Nitrogen m mtnte and 

Sampling HEIS nitrate 
Area Number Date mg/kg Q PQL ma/k<1 Q PQL 
SZ-3 J19CC8 11/10/09 0.4 B 2.4 3.34 0.20 

Duplicate of 
J19CD8 0.5 B 2.6 2.76 0.21 

J19CC8 11 /10/09 
Analysis: 

TDL 5 0.75 
Both> PQL? No-Stoo (acceptable) Yes (continue) 

Duplicate Both >5xTDL? No-Stoo (acceotable} 
Analysis RPO 

Difference > 2 TDL? No - acceptable No - acceptable 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Silicon Sodium 

mg/kg Q PQL ma/ka Q PQL . 
406 J 1.38 200 34.4 

531 J 1.41 193 35.3 

2 50 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stoo (acceotable) 

26.7% 
Not applicable No - acceptable 

Chrysene (8310) Fluoranthene (8310) 

ua/ka Q PQL ua/ka Q PQL 
3.42 J 3.43 24.1 3.43 

3.05 J 3.39 7.62 3.39 

100 50 
No-Slop (acceptable} Yes (continue) 

No-Stoo (acceptable) 

No - acceptable No - acceptable 

Sulfate 

m<1/ka Q PQL 
11 .1 B 2.4 

7.0 B 2.6 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen ~ 

Vanadium Zinc 

mg/kg Q PQL mg/kg Q PQL 
42.4 J 1.72 38.2 6.88 

35.8 J 1.76 35.0 7.06 

2.5 1 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

16.9% 8.7% 
Not applicable Not applicable 

lndeno(1,2,3-cd)pyrene 
Phenanthrene (8310) 

8310 
ua/kg Q PQL ug/kg Q PQL 
5.82 B 3.43 6.16 3.43 

3.39 u 3.39 1.19 J 3.39 

30 50 
No-Stop (acceptable) No-Stop (acceptable) 

No - acceotable No - acceotable 

Rev. No. 3 
Date 04/15/11 

Sheet No. 50 of 53 

Benzo(a)anthracene 
83101 

ug/ka Q PQL 
10.1 3.43 

3.39 J 3.39 

15 
No-Stoo (acceptable} 

No - acceptable 

Pyrene (8310) 

ug/kg Q PQL 
10.3 3.43 

2.71 J 3.39 

50 
No-Stop (acceptable) 

No - acceptable 

Rev. 0 

Benzo(a)pyrene (8310) 

ug/kg Q PQL 
8.56 3.43 

2.54 3.39 

15 
No-Stop (acceotable) 

No - acceptable 

Chloride 

mg/kg Q PQL 
12 2.4 

2.6 u 2.6 

2 
No-Stop (acceptable} 

Yes - assess further 

C-55 



Washington Closure Hanford ~ 
Originator J. D. Skoglie {O 

Project 100-0 Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

1 A 116-D 5 D Z Dupl cate nalysIs • . eec one 
2 
3 
4 
5 

6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

Sampling 
Area 

DZ-4 • 

DZ-4 

Duplicate of 
J1F1J3" 

Duplicate of 
J19CF2 

Analysis: 

Duplicate 
Analysis 

Sampling 
Area 

DZ-4 " 
•> DZ'-4 ' ·· 
Duplicate of 

J1F1J3 " 
Duplicate of_ 

J19CF2 ., ·. 
naIvsIs: 

Duplicate 
Analysis 

Sampling 
Area 

oz-4 • 

Sample Sample 
Number Date 
J1F1J3 3/16/11 

J19CF2 11/10/2009 

J1F1J8 3/16/11 

J19CH1 11/10/2009 

TDL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
J1 F1J3 3/16/11 

. J19CF2 :" • 11/10/2009 ' · 

J1F1J8 3/16/11 

• J1QCHt . -11/10/2009 .. 

TDL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Sample Sample 
Number Date 
J1F1J3 3/16/11 

21 A 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 · oz-4 ,:.-:-· .- J19CF2 : 11/10/2009 

32 
Duplicate of 

J1F1J3 " 

33 

34 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 

Duplicate· of. 
·· J19CF2 '·· 
Analysis: 

Duplicate 
Analysis 

Sampling 
Area 

DZ-4" 
DZ-4 . 

45 
Duplicate of 

J1F1J3 • 
Duplicate ot 
. .116~i:j'. 46 

47 A 
48 
49 
50 
51 
52 

naIvsIs: 

Duplicate 
Analysis 

J1F1J8 3/16/11 

J19GH-i . 1,1/10/2009 . 

TOL 
Both> PQL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 

Number Date 
J1F1J3 3/16/11 

i J19CF2., - 11/10/2009 . 

J1F1J8 3/16/11 

, J19CH1 · .1'111 012009 · 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Cesium-137 Potassium-40 
cCi/g Q MDA cCl/q Q MDA 
0.238 0.0552 ·-· 

. 0.434 . 0.035 ' 12.3 0.245 
,. ~- . , 

. . . ·~. 
0.192 0.0276 .. 

'. 
' ci.495 . .. 

·:. 0.018' · 12.3 0.1 16 ,. 

0.05 0.5 
Yes (continue) Yes (continue) 

No-Stoo (acceotablel Yes (calc RPD) 
0.0% 

No - acceotable Not applicable 

Aluminum Arsenic 
cCi/q Q MDA cCi/q Q MDA 
5930 X 1.40 2.10 0.600 
6110 :. · F . 3.58 ' . 2.31 · . 0.717 

7080 X 1.60 2.30 0.670 

6620 · 3.68·-.•' ··.· 2.77 . 0.736 ,. 

5 10 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

17.7% 
Not applicable No - acceptable 

Copper Hexavalent chromium 
mq/kq Q PQL m1:1/kq Q POL 
14.7 X 0.20 0.220 0.150 
15.1 0.717' . . 0.190 . B 0.210 ·. 

17.9 X 0.22 0.191 0.145 

.. : ,. 
15.5 0.736 : • 0.170 B . 0.210 ,: 

1 0.5 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

19.6% 
Not applicable No - accectable 

Potassium Silicon 

mQ/kg Q PQL mq/kq Q PQL 
672 37.2 178 MN 5.10 
926 287 381 1.43 

813 41 .6 172 5.70 

1120 . 294 477 1:47 

400 2 
Yes (continue) Yes (continue) 

No-Stop (acceotable) Yes (calc RPD) 
3.4% 

No - acceptable Not applicable 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Radium-226 Radium-228 
cCi/1:1 Q MDA cCi/q Q MOA .. •. ., . ... 'J. '., ,' . 

0.459 0.060 0.766 0.130 
., ·r ··" ... ,, 

"· .. / -~ -~- ... ··, ...... • . . . ·. '·' . ·' ,·, 
'· ·, ..,::·-.: 

0.479 0.029 0.709 0.063 

0.1 0.2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Barium Beryllium 
cCi/q Q MDA mq/kq 0 PQL 
51 .1 X 0.069 0.10 B 0.030 
63.5 . 0,358 0.211 0.1~3 .'. 

57.0 X 0.077 0.12 B 0.033 

69.6 > 0.368 0.227 .. 0.147 ;, 
.. ' ... ·'.. ,. ';.·• 

2 0.5 
Yes (continue) Yes (continue) 
Yes (calc RPD) No-Stop (acceptable) 

10.9% 
Not aoolicable No - acceptable 

iron lead 
mq/kq Q PQL mQ/kq 0 PQL 
18900 X 3.4 3.00 0.290 
22300 14.3 3.36 0.358 '•: 

20900 X 3.9 3.00 0.280 

' •1;._ .- ·. 
0.368 · 22200 · 14.7 3.34 ,. 

' .. 
5 5 

Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stoc {accectablel 

10.1% 
Not acplicable No - acceptable 

Sodium Vanadium 

mq/kq Q PQL mQ/kQ Q PQL 
256 53.5 47.8 X 0.085 
236 .. 35.8 ' 60.4 . 1.79 "'·' 

388 59.9 49.9 X 0.095 

270 : 36.8 49.6 1:84 '.: 

50 2.5 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

41.0% 4.3% 
Not applicable Not applicable 

Cale. No. 01000-CA-V0352 
Checked T. E. Queen J@; 

Thorium-228 GEA Thorium-232 GEA 
cCi/q Q MDA cCi/q Q MDA 
., 
.,.·· ,. 

0.712 0.040 0.766 0.130 
., . .! •' ·-

1. ~ . ".\" 
·-~-, , .. 
- -.:, ' . - ,. 

0.693 0.02 0.709 0.063 

1 1 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceotable 

Cadmium Calcium 
mg/kQ Q PQL mQ/kQ Q PQL 
0.071 B 0.037 5520 X 12.8 

. 0.0851 • B 0:143 6950·.·. :11f 

0.076 B 0.042 6670 X 14.3 

. -
·o:ons , - B C· 0.147. 7220 .. .·. 73 .. 6 · 

,,-,; 

0.2 100 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
18.9% 

No - acceptable Not applicable 

Magnesium Manganese 

mq/kq Q PQL mq/kq Q POL 
4290 X 3.40 272 X 0.091 

· 4250 · J . • 53.8_. '. 291 · 3.58 ·· 

5400 X 3.8 294 X 0.10 

280 :. 
.. 

3.68 : 4260 •· J 55·.2 ... 
'' 

75 5 
Yes (continue) Yes (continue) 
Yes (calc RPD) Yes (calc RPD) 

22.9% 7.8% 
Not applicable Not aoclicable 

Zinc Bis(2-ethylhexyl)phthalate 

mq/kq Q PQL ug/kg Q PQL 
36.8 X 0.36 110 JB 48 

' · 49.4' ·. , ' 7.17 681 .lJD 681 

39.7 X 0.40 110 JB 48 

. 46.9 7.36 · 340 . U. 340' 

1 660 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (accectablel 

7.6% 
Not aoolicable No - acceptable 

53 • Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples arc for information only except for K-40, Ra-226, Th-228 GEA, & Th-232 GEA, these analytes were not re-sampled. 
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Uranium-233/234 
pCi/g Q MDA 
0.182 0.169 

0.572 · 0.175 

0.174 0.151 

·• 0.524 . 
: 

0J 74 · 
. -

1 
Yes (continue) 

No-Stop (acceptable) 

No - acceotable 

Chromium 
mQ/kg Q POL 
13.3 X 0.053 
10.5 · 0;143 ° 
14.9 X 0.059 

11 .7 0.147 
.. .. 

0.5 
Yes (continue) 
Yes (calc RPO) 

11.3% 
Not aoolicable 

Mercury 
mq/kq 0 PQL 
O.Q13 B 0.0056 

·: 0.0605 : 0.0290 

0.023 0.0052 

. 0.0595 · 0.0258 . ... 

0.2 
Yes (continue) 

No-Stec (accectablel 

No - accectable 

Sulfate 

mq/kq Q POL 
3.9 B 1.8 

· 21 .9 2.6 

4.4 B 1.8 

30.1 2,5 

5 
Yes (continue) 

No-Stec (acceptable) 

No - acceotable 

Rev. 0 

Uranium-238 
oCi/g Q MDA 
0.199 0.187 

o;GH . - .. 0.17!i • 

0.204 0.154 

; 0.54i: .•. 
,. 

·.·;.0.174 .·· 
.. ., 

1 
Yes (continue) 

No-Stoo (acceotable) 

No • acceotable 

Cobalt 
mq/kq Q PQL 

7.1 X 0.091 
· 7:74 .. ·· . ' - 1.43 .. 

8.8 X 0.10 

7.73 . 1.47 

2 
Yes (continue) 

No-Stoo (accectablel 

No - accectable 

Nickel 

mq/kg Q PQL 
9.0 X 0.11 

'. 8.34 '. ·2.87 .· 

13.0 X 0.12 

'· 9.45_.:. ''. : . 2.94 -., 
.. 

4 
Yes (continue) 

No-Stoc (acceptable) 

No - acceptable 

C-56 



1 
2 
3 
4 

5 

Washington Closure Hanford 
Originator J. D. Skoglie 

Project 100-0 Field Remediation 
Subject 116-0-5 Waste Site Cleanup Verification 95% UCL Calculations 

D r up Icate An I aIysIs • 116 D 5 St ' PI - . aging i eArea 
Sampling Sample Sample Potassium-40 Radium-226 

Area Number Date 0Ci/g Q MDA 0Ci/o Q 

SPA-1 J19CH2 11/9/09 14.9 0.248 0.508 

Duplicate of 
J19CJ4 14.1 0.142 0.506 

J19CH2 11/9/09 

MDA 
0.045 

0.024 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Radium-228 Thorium-228 GEA 
oCi/Q Q MDA pCi/Q Q MDA 
0.812 0.085 0.669 0.026 

0.688 0.057 0.716 0.017 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen3©,. 

Thorium-232 GEA 
oCi/Q Q MDA 

Uraniurn-233/234 
pCi/g Q MDA 

0.812 0.085 0.468 0.115 

0.688 0.057 0.422 0.216 

Rev. No. 3 
Date 04/15/11 

Sheet No. 52 of 53 

Uranium-238 
oCi/g Q MDA 
0.362 0.115 

0.338 0.216 

Aluminum 
mg/kg Q PQL 

5270 3.43 

5490 4.30 

6....----''----------,------~----------..------=--------.-----,,--,-------.------,------,-----------.---------..---------~-----------. Anal sis: 
TDL 0.5 0.1 0.2 5 7 1-----.-------=-----1----------+-------,---------1-----------+---------+-----------+---------+----------+-----------t Both> POL? Yes 8 

9 
10 
11 

Duplicate 
Analysis 

Both >5xTDL? 
RPO 

Yes continue continue 
Yes calc RPD) Yes calc RPD 

5.5% 0.4% 
iicable Not a licabie 

Yes continue Yes continue Yes continue Yes continue) Yes(continue 
No-Sto acce table No-Stop acce table No-Sto (acceptable No-Stop acce table Yes calc RPO 

4.1% 
No - acce table No - acce table Not a iicable .__ ___________ __;_.;.._....L __ _.;;.--'...._ ____ _._ ____ .....__ ____ __, _____ _._ ___ __. _____ ..._ ___ ..._ ____ __.. ___ __. __ _;;___;__;_;.a;._,;.._ __ _._ ___ '--'-''-'-"-.;.;;...;.--'---'--------'-----' Difference > 2 TDL? Not a No - acce table No - acce table 

12 
13 
14 
15 

16 

Sampling 
Area 

SPA-1 
Duplicate of 

J19CH2 
17 Anal sis: 
18 

HEIS Sample Arsenic 
Number Date mo/kg Q 
J19CH2 11/9/09 2.62 

J19CJ4 
11/9/09 

2.25 

TDL 

Barium Beryllium 
PQL mg/kg Q PQL mq/kq Q PQL ma/ka 
0.343 51 .7 0.343 0.160 0.137 0.571 

0.430 57.0 0.430 0.164 B 0.172 0.791 

0.5 0.2 

Boron Cadmium Calcium Chromium Cobalt 
Q PQL ma/ko Q PQL mo/kg Q PQL ma/ka Q PQL ma/kq Q PQL 
B 1.37 0.0564 B 0.137 6280 68.6 10.7 0.137 5.13 1.37 

B 1.72 0.0627 B 0.172 6090 85.9 8.67 0.172 5.53 1.72 

2 0.2 100 0.2 2 19t-----.------,-,--........,,-,-,,----+-----,-----,,---+-------,---------11----------,---+-----,------+------------1---------+----------1----------Both> POL? Yes continue Yes continue) No-Stop acce table No-Stop (acce table Yes continue Yes continue Yes continue 
20 Dupl icate Both >5xTDL? No-Stop acce table Yes calc RPD Yes calc RPD Yes calc RPD No-Stop acce table 
21 Analysis RPO 9.8% 3.1% 21 .0% 
22 Difference > 2 TDL? No • acce table Not a licable No - acce table No - acce table Not a licabie No - acce table 23'------~--------~-----~---_._ ____ ....._ ____ __....._ ____ ...... ___ __. _____ ...._ ___ ...._ ____ __. _ _;;_ _ __, ___ ..;_.....__..;_ __ ...._ ___ _....,;.._ ___ _._ ________ ___. No - acce table Not a iicabie 

24 

25 
26 
27 

28 

Sampling 
Area 

SPA-1 
Duplicate of 

J19CH2 
29 Anal sis: 
30 

Sample 
Number 
J19CH2 

J19CJ4 

TDL 

Sample Copper 
Date mg/kg Q 

11/9/09 11 .3 

11/9/09 11 .7 

Hexavalent Chromium Iron 

PQL mg/kg Q PQL mq/kq Q PQL mq/kq 
0.686 0.17 0.21 14600 13.7 2.87 

0.859 0.17 0.21 15700 17.2 2.86 

0.5 5 

Lead Magnesium Manganese Molybdenum Nickel 

Q PQL ma/ko Q PQL mg/kg Q PQL ma/ka Q PQL ma/ka Q PQL 
0.343 4010 51 .5 235 3.43 0.208 B 1.37 9.99 2.75 

0.430 3690 64.4 234 4.30 0.219 B 1.72 9.23 3.44 

0.5 75 4 31 t-----.------:---------:~---+----,-----,--+-------------1-----------+---------+-----------+---------+-----,;.._----+---------5 2 
Both> PQL? Yes continue) No-Sto acceptable Yes continue Yes continue Yes continue Yes continue No-Sto acceptable Yes 

32 Duplicate Both >5xTDL? Yes (calc RPD Yes calc RPD Yes calc RPD Yes calc RPO Yes calc RPD No-Sto 
33 Analysis RPO 3.5% 7.3% 0.3% 8.3% 0.4% 
34 Difference > 2 TDL? Not a iicable No - acce table Not a licable licable .__ _____________ ...... ___ __,...._ ____ _._ _____ _._ ___ ___. ____ .......,_ ____ __. ____ .....__ ____ ...._ _ __;_'-'-'-.;;.LC.Jc.;.;.;;'-"=;.;;._---1 __ ..;_;_;;.;;_;;;.c.,;;..;..;;.;;;~---'---'-":;.._=.;;..;;.i;;=.;..;..:_ _ _._ __ ...;_,;.._'-'--'-"-'-'---'--'----' Not a Not a licable Not a licable No - acce table 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 
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Washington Closure Hanford {. 
Originator J. D. Skoglie {Jo 

Project 100-D Field Remediation 
Subject 116-D-5 Waste Site Cleanup Verification 95% UCL Calculations 

Duplicate Analysis • 116-0-5 Staging Pile Area 

2 

3 
4 

5 

Sampling 
Area 

SPA-1 
Duplicate ot 

J19CH2 
6 Anal sis: 
7 

HEIS 
Number 
J19CH2 

J19CJ4 

Sample Potassium 

Date mg/ka Q 
11/9/09 936 

11/9/09 1000 

400 

Silicon 

PQL mg/kg Q 
275 457 

344 514 

2 

PQL 
1.37 

1.72 

Attachment to Waste Site Reclassification Form 2010-012 

CALCULATION SHEET 

Date 04/15/11 
Job No. 14655 

Sodium Vanadium 

mg/kg Q PQL mg/kg Q 
177 34.3 34.0 

205 43.0 40.7 

50 

PQL 
1.72 

2.15 

Cale. No. 0100D-CA-V0352 
Checked T. E. Queen1@:, 

Zinc 
Dibenz[a,h]anthracene 

(8310) 
ma/ka Q PQL ua/ka Q PQL 
32.1 6.86 1.39 J 1.39 

35.2 8.59 3.44 u 3.44 

Rev. No. 3 
Date 04/15/11 

Sheet No. 53 of 53 

Nitrogen in Nitrite and 
Nitrate 

ma/ka Q PQL 
0.99 0.21 

2.47 0.20 

Sulfate 

ma/ka Q PQL 
4.3 2.3 

5.0 2.4 

8 1-------,--~---,--=:-::---+----,-,-.,.----,----+-----------,1-----------1------'-----+----------,----...:..:;.----l-----:..._;;._ ____ I--___ ~ ___ ___, TDL 2.5 30 0.75 5 
Both> POL? Yes(continue Yes continue Yes continue Yes continue Yes (continue No-Stop acce table Yes continue 

9 
10 
11 

Duplicate 
Analysis 

Both >5xTDL? No-Sta acceptable 
RPO 

Difference > 2 TDL? 

Yes calc RPO No-Stop (acce table Yes calc RPO Yes (calc RPO No-Stop acce table 
11 .7% 17.9% 9.2% 

12.__ ___ __. _________ _._ ____ _,__....;;_ _ _,_ ___ -'-'-=~"-'-":;.._----''-------'---'....;..;._.___;_..;;._ _ _,_ _ ___;..;.;;_;-=.~.;.....~--'---:....:..::..:...=c=.=;.;..;;..---''-----':....:..::..__;:;.;;.;;.;;==:..._-,....__:....:..::..__;:;===:..._-,....__:....:..::..__;:;===:..._.--1 No - acce table Not a licable No - acce table Not a licable Not a licable No - acce table No - acce table 
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n 
I 

Ul 
\0 

A h ttac ment - -1 116 D 5 W aste 1te a IODUC I es en 1cation s· Rd" I'd V 'f' s ampe esu ts I R I (SP ages 
Sample HEIS Sample Americium-241 Carbon-14 Cesium-137 Cobalt-60 Euro Jium-152 Europium-154 Europium-155 

Location Number Date pCU2 Q MDA 0CU2 0 MDA pCi/" 0 MDA pCi/e: 0 MDA pCi/2 0 MDA pCi/2 0 MDA pCi/2 0 MDA 
SZ-3 J19CC8 i 1/ 10/09 0.31 I u 0.311 -J.74 UJ 5.59 0.083 0.043 0.045 u 0.045 0.113 u 0.113 0.138 u 0.138 0.146 u 0.146 

Duplicate 
Jl9CO8 11/10/09 0.047 0.047 -4.24 0.062 

·--:::~·t•: 
' 'b:o:i2 0.097 ofJ19CC8 l/ UJ 5.53 0.025 u 0.025 0.073 u 0.073 0.099 l/ 0.099 0.097 u 

SZ-1 JJ9CC6 I i/10/09 0.080 u 0.08 -1.70 UJ 5.29 0.014 u 0.014 0.015 u O.Dl5 0.045 u 0.045 0.049 u 0.049 0.058 u 0.058 
SZ-2 Jl9CC7 I 1/10/09 0.045 u 0.045 -3.36 · UJ 6.77 0.033 u 0.033 0.036 u 0.036 0.094 u 0.094 0.126 u 0.126 0.110 u 0.110 
SZ-4 Jl9CC9 11/ 10/09 0.087 u 0.087 -2.37 UJ 5.46 0.025 u 0.025 0.029 u 0.029 0.064 u 0.064 0.093 u 0.093 0.064 u 0.064 
SZ-5 Jl9CDO I i/10/09 0.044 u 0.044 -0.887 UJ 6.59 1.62 0.033 0.090 u 0.090 1.04 0.071 0.132 u 0.132 0.113 u 0.113 
SZ-6 Jl9CDI 11/10/09 0,038 u 0,038 -3.23 UJ 5.47 0.022 u 0.022 0.023 u 0.023 0.047 u 0.047 0.086 u 0.086 0.063 u 0.063 
SZ-7 · l19CD2 l l/l0/09 0.248 u 0.248 -3.97 UJ 5.25 0.027 u 0.027 0.030 u 0.030 0,078 u O.Q78 0.109 u 0.109 0.097 u 0.097 
SZ-8 Jl9CD3 11/10/09 0.129 u 0.129 -3.72 UJ 5.21 0.020 u 0.020 0.019 u 0.019 0.051 u 0.051 0.062 u 0.062 0.070 u 0.070 
SZ-9 J19CD4 11/ 10/09 0.079 u 0.079 -2.97 UJ 6.10 0.029 0.017 0.017 u 0.017 0.050 u 0.050 0.058 u 0.058 0.068 u 0.068 

SZ-10 Jl9CD5 l l/l0/09 0.083 u 0.083 -2.22 UJ 5.65 0.027 u 0.027 0.Q28 u 0.028 0.067 . u 0.067 0.088 u 0.088 0.071 u 0.Q71 
SZ-11 Jl9CD6 11/10/09 0.148 u 0.148 -1.78 UJ 5.93 0.034 0.027 0.020 u 0.020 0.061 u 0.061 0.074 u 0.074 0.076 u 0.076 
SZ-12 Jl9CD7 11/10/09 0.034 u 0.034 -4.10 UJ 6.28 0.027 u 0.027 0.026 u 0.026 0.066 u 0.066 0.084 u 0.084 0.091 u 0.091 
DZ-4' JIFJJ3 3/16/11 0.0175 u 0.242 -0.0261 u 0.468 0.238 0.0552 0.0185 u 0.0641 0.271 u 0.158 0.117 u 0.200 -0.0134 u 0.0997 
DZ-;t J19CF2 11/10/09 0.047 u . 0.047 -0.128 UJ ·. 6.22 0.434 · 0'.035 · -0;07.'J .- 0.029·.: ' 1:50 ,•· .. . Q:Q7Q '''·0 .. I0S:- :_·u--- 0.108i :dJ.087-. ·· u: ·•0.08T: 

Duplicate 
JI FIJ8 3/16/ t. t -0.0621 u 0.122 -0.172 u 0.468 0.192 0.0276 -0.0056 u 0.0293 0.258 u 0.103 0.0346 u 0.101 0.0032 u 0.0954 

ol'JIFlJJ' 
. Duplicate :;i·.o;;i : .. 

. Jl9CH1 I I/I0/09 0.124 · u ·. 0.124 -0.494 .UJ 5.99 0.495 · · a.ors _,0.077 · 0,014 --l:95: ;, 9:il3'.5: '0,184. · u -0.184 ' : U ·. •0:063;, 
ofJ19CF2 .-_,, •;· .•;' -· .. , .. -. . ~ i. ~ :.:· ·-, .. 

DZ-I Jl9CD9 11/10/09 0.146 u 0.146 1.66 UJ 5.76 1.78 0.055 0.044 u 0.044 0.909 O.i08 0.152 u 0.152 0.125 u 0.125 
DZ-2 Jl9CFO 11/10/09 0.146 u 0.146 0 UJ 6.57 0.17 1 0.025 0.021 u 0.021 0.110 0.059 0.072 u 0.072 0.077 u 0.077 
DZ-3 J19CFI 11 /10/09 0.039 u 0.039 0.980 UJ 5.28 0.236 0.035 0.031 u 0.031 0.329 0.075 0.105 u 0.105 0.068 u 0.068 

DZ-5' JIFIJ4 3/16/1 l -0.0004 u 0.205 -0.113 u 0.47 1.72 0.0482 0.0005 u 0.0516 0.0536 u 0.123 0.0298 u 0.157 0.0503 u 0.0932 
.·,· nz,s· Jf9CF3 " ' ll/i0/09 . 0.074 ' ·u, 'Q:t>74 ' · t3_r,,, UJ: ' 6.05 .· · 12:4.' .. ' -:0;068 i O:Q'96' :·\ .;o·:039 ~ ?t4'::w:,,. r::•:·· :0':1# : : 0:53!\-:' \Ji" -: 0.538'. i'0,14'2/ "u .:0;142, . 

DZ-6' JIFIJS 3/16/11 0.0206 u 0.161 -0.108 u 0.468 1.33 0.0703 0.0502 u 0.0855 0.353 u 0.228 0.0937 u 0.254 0.0446 u 0.141 
·· ·'·oz:6', · J:19CF4 'J'l/J0/09 · '0.584 :· u. ·· o.584 '. ,: °J;}-4'; UJ. •:'6.49 ' ·.:'.J ,3i7 . ,·.L ! -:0.095,, ' '.D:4(6' 

~ ..... _., .. 
' 0.059': :,c'.1:98·'.! ;· ~: .~ <0.'1'14 ~(t.'6;7,9''; .',O\ :.:0:679,' ro:2m' ,:rr, i0:251' '. .... 

DZ-7 J19CF5 11/I0/09 0.103 u 0.103 0.931 UJ 5.65 0.019 u 0.019 0.02 1 u 0.021 0.061 u 0.061 0.066 u 0.066 0.107 u 0.107 
DZ-8' JI 1'IJ6 3/16/11 0.0550 u 0.150 -0.0887 u 0.468 0.886 0.0317 0.0351 u 0.0379 0.788 0.103 0.102 u 0.1 15 0.0495 u 0.113 

;·,0z-s·' - Jt9CF6 . . 11/10/09: io;l38'. 'U . 0.138 ,· --9:632 .UJ' · 6.14' .·0.588 , ,;'•,:.: ·0.049 . :o:i20 · :o,Q39·' ·"'''-'i:62'>:: ..::,'.-:::. '0!100_'.: ;_>'Q,Ho , tJ' ·; :, ' 0:150 ,i :i'0:iZf . :, u,· ,: 0:-123 · 
DZ-9 Jl9CF7 11/10/09 0.183 u 0.183 0.954 UJ 5.79 0.935 0.Q35 0.026 u 0.026 0.379 0.068 0.087 u 0.087 0.099 u 0.099 

DZ-10' J\FIJ7 3/16/11 -0.0508 u 0.171 -0.123 u 0.468 I.I 0.0278 0.0126 u 0.0313 0.455 0.0714 -0.0084 u 0.0935 -0.0087 ll 0.0789 
oz. to. .. Jl9CF8 : · i 1110/09. . ·0.011 · lJ 0.077 · -2:64 ·- UJ' 6.40," ··16)L · -oms : 0.096'' U- :,0.096·:- . •, ·,3:56":.· . ... 

·'0.Wf: \ 0:182!: C.'(J,' • ~: 0:181.: '-0;186,' ·.U. · 0:186 '· 
DZ-11 J19CF9 11/10/09 0.012 u 0.012 0.578 UJ 6.23 0.007 u 0.007 0.007 u 0.007 0.019 u 0.019 0.026 u 0.026 0.027 u 0.027 
DZ-12 Jl9CH0 11/10/09 0.01 I u 0.011 2.42 UJ 5.87 0.027 0.006 0.007 u 0.007 0.Q15 u 0.015 0.024 u 0.024 0.034 u 0.034 

' Department of Ecology requested additional remediation and re-samples taken at these locations. Original 
samples are for infonnation only unless that analyte was not re-sampled. 

Attachment 
Originator 
Checked 
Cale. No. 

__ __;,l ____ Sheet No. 

_J_. D_._S_k....;og_h_·e...,.\i>oe-__ Date 
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Acronyms and notes apply to all of the tables in this attachment. 
Note: qualified with B, C, and/or J are considered acceptable values. 
B = blunk contamination (inorganic constituent!) 
C = analyte detected in sample and QC blank and sample concentration was !:>5 times blank 
D = reported from a dilution 
HEIS = Hanford Environmental Information System 
J = estimate 
L = dilution indicating physical and chemical interference are present 
M = sample dupl icate precision not met 

MDA = minimum detection allowed 
PQL = practical quantitation limit 
Q = qualifier 
R = rejected 
U = w1detected 

T. E. Queen ~ Date 
OIOOD-CA-VoJ'sr Rev. No. 

X = physical and chemical interferences arc present 

04/15/11 
04/15/11 



n 
I 

0\ 
0 

Sample 
Location 

SZ-3 
Duplicate 
of J 19CC8 

SZ-1 
SZ-2 
SZ-4 
SZ..5 
SZ..6 
SZ-7 
SZ-8 
SZ..9 

SZ..IO 
SZ-11 
SZ-12 

DZ-4' 
.. DZ:4'·•·: 

Duplicate 

ofJIFIJJ' 
.Duplicate 
-of Jl9CF2 

DZ-I 
DZ-2 
DZ-3 

DZ-5' 
. ·-:-oz~5,·.;-

DZ-6 1 

·''· 'DUi•::: 
DZ-7 

DZ-8' 
·. DZ-8 · 

DZ-9 

DZ-10 • 
-,_.- oz:rn ' 

DZ-11 
DZ-12 

HElS Sample 
Number Date 
Jl9CC8 11/10/09 

J19CD8 11/10/09 

Jl9CC6 11/10/09 
Jl9CC7 11/10/09 
Jt9CC9 11/10/09 
Jl9CDO 11/10/09 
Jl9CD1 11 /10/09 
Jl9CD2 11 /10/09 
J19CD3 11/10/09 
J19CD4 11/10/09 
Jl9CD5 11/10/09 
Jl9CD6 11/10/09 
Jl9CD7 11/10/09 
J IFJJ3 3/16/11 
Jl9CF2· · 11/10/09 

J IF1J8 3/16/11 

Jl9CHI 11/IQ/09 

Jl9CD9 11/10/09 
J19CFO 11/ I0/09 
Jl9CFI 11 /10/09 
JIFIJ4 3/16/11 

:' H9CF3, q 1/10/09 
JIFIJ5 3/16/1 I 
Jl9CF4 11/.10/09 
Jl9CF5 11/10/09 
JIFIJ6 3/16/11 
Jl9CF6 · ' llfl0/09 
Jl9CF7 11/10/09 
JIFIJ7 3/16/11 

·• Jt9CF8 11/10/09 
J\9CF9 11/10/09 
Jl9CHO 11/10/09 

Attac h 6 ment I. 11 -D-5 w aste 1te a IODUCI es eri 1catioo s· Rd" J"d V T s I (8 P ample Resu ts ages) 
Nickcl-63 Plutonium-238 Plutonium-239/240 Polassium-40 

pCi/!! 0 MDA pCl/2 0 MDA pCi/!! 0 MDA pCI/!! 0 MDA 
-0.098 u 3.23 0.006 u 0.070 0.006 u 0.024 15.7 0.423 

1.61 u 3.23 -0.019 u 0.301 0 u 0.142 14.8 0.289 

1.50 u 3.09 0.058 u 0.116 0.016 u 0.048 992 0.155 
1.09 u 3.42 0 u 0.070 0 u O.Q38 15.5 0.332 
1.08 u 3.09 0.007 u 0.053 0 u 0.035 9.32 0.250 
7.49 3.49 -0.003 u 0.036 0.045 0.043 11.7 0.217 

-0. 105 u 3.48 -0.009 u 0.093 -0.005 u 0.052 15.4 0.235 
-0.084 u 2.76 -0.026 u 0.086 0.007 u O.Q31 9.74 0.282 
-0.591 u 3.25 0.033 u 0.076 -0.007 u 0.040 9.40 0.207 
1.96 u 3.42 -0.030 u 0.168 -0.015 u 0.116 12.2 0.152 

0.752 u 3.31 -0.017 u 0.166 0.017 u 0.133 9.62 0.246 
1.42 u 3.02 0 u 0.159 0 u 0.110 11.6 0.212 

0.495 u 2.97 0.055 u 0.201 0 u 0.139 10.3 0.2 12 
5.72 u 13 .3 -0.0041 u 0.171 0.0368 u 0.171 .:.··,·.· . . ; 

'4:98 ,,: 3.29 ·-0.010 : 'U 0:082 ' 0.019 u 0,046 12.3 0.245 
' .. 

2.32 u 11.8 -0.0025 u 0.188 0.0502 u 0.188 

4.20 . 3.17 -0.050 u 0.154 0 u . 0.095 12.3 0.116 

0.317 u 3.14 0 u 0.239 0.031 u 0.239 16.2 0.369 
-0.458 u 3.18 0 u 0.088 0 u 0.052 10.9 0.227 
0.806 u 3.50 -0.007 u 0.045 0 u 0,045 11.5 0.292 
5.44 u 11.9 -0.0018 u 0.137 -0.0018 u 0.137 .. . ' .. ::}\ 

H .•, 

.: _0_:59,7: ,'. u · -~.76 '· :·:0;013, ·u 0.065 , •0.220 ·,- _.. 0,060 ' 16.9 0.378 
4.61 u 13.3 -0.0049 u 0.146 0.0291 u 0.136 . !::.:•; 

... :-:: :·,::.,;,:_ ., 

,. 38;6 ' _,. .. ,,; , n1 - --0:011:. ·,,u oms_ :·'0.'131' >.:· .:., "'0,041" 12.7 0.36 
-1.78 u 3.34 0.016 u 0.090 -0.01 I u 0.051 13.2 0.200 
0.864 u 13 .4 0 u 0.141 0 u 0.141 "·::.':> ·_; -:-.- 'i_'._;,,:-i'.,:, 

· .2;28 , :·u . __ 3:04·. ' 0.0B " u .0;113 .. 0:02i tJ ,: 0.047 . 14.3 0.325 
0.044 u -3.06 0.016 u 0.082 0.016 u 0.044 12.9 0.267 
-0.826 u 11.9 0 u 0.202 0.0484 u 0.225 

. .. ••,.;; .. . •,,;,··· ,, -·:, .. ., 
. _: 3;35· 3:14 : , .. O,·. ·:. U. : 0:174 . 0:114· :u : · 0.174 21.l 0.461 
0.337 u 3.34 -0.024 u 0.271 0 u 0.187 IQ.I 0.071 
0.046 u 3.17 0 u 0.218 0 u 0.174 11.2 0.071 

Radium-226 Radium-228 Thorium-228 GEA 
pCi/2 0 MDA i,Ci/2 0 MDA oCi/11: 0 MDA 
0.714 0.076 0.866 0.170 0.841 0.059 

0.568 0.049 0.839 0.116 0.84 0.034 

0.374 0.023 0.555 0.064 0.547 0.023 
0.599 0.060 1.06 0.152 1.12 0.041 
0.387 0.043 0.715 0.106 0.678 O.Q31 
0.453 0.055 0.699 0.109 0.68 0.039 
0.487 0.044 0.784 0.113 0.649 0.026 
0.408 0.049 0.636 0.1 08 0.547 0.037 
0.379 0.040 0.567 0.077 0.529 0.028 
0.413 0.035 0.669 O.D78 0.667 0.026 
0.376 0.040 0.612 0.110 0.574 O.Q31 
0.446 0.032 0.685 0.097 0.648 0.030 
0.402 0.045 0.611 0. !07 0.648 0.031 

... <:.:-- _.,._ .. ,. ; ~ , .... ,.-· .. , .... - ... · .. _.:_: ·. 
•. ., .. ,,.··.· .. .. -

0.459 0.060 0.766 0,130 0.712 0.040 
'.:; 

.... ... : .· . ·.".' :,1. •'. .. . , .,.,., _,. ·-
" . ·,· •,, , . .. .. 

0.479 0.029 0.709 0.063 0.693 0.02 

0.582 0.084 0.987 0.177 1.16 0.058 
0,410 0.045 0.663 0.097 0.609 0.031 
0.458 0.049 0.745 0.1 43 0.726 0.038 

<:::'\;;; '.'-' ::: .;.-:,.·••,-< ·:'•.··_:::,': ;::·,· .,.. . ····•· .-::·· ~:: -~- .. :,· -,:,, 
t ~- -: •• :-··.-··:·-·. '.' ·, . .. _:, .. • .... 1-· . 

0.655 0.11 0 0.902 0.206 0.927 0.072 

<\'.°:.,:<:. ;·~~-: -~'. ·,:'\:'' \"'1i/;'_ -:~/.: /:,'• ;<:.-~: '/ ,:·.·: ·\·~-: . ~- .'.;_,:/ ... _: .. 

0.415 0.140 0.728 0.292 0.726 0.096 
0.510 0.040 0.917 O.D78 0.884 0.032 

(;' :>::--: a:-:>, ';·i,:-:·-'.:':'' };(>t· ::t ,y·.i,,;,/: 11,:··:>: ,_,;.;,;: : ·: ~'.> 
0.478 0.087 0.780 0.192 0.774 0.053 
0.518 0.052 0.818 0.1 IO 0.756 0.040 

!;/··>··. ,.;·· .. r. -··:". -,.:;·/? . ,~ , 1:<+ : i,/ :-:· 1-:.,:, ... ->=;> ,=;,:·: ,;·- ·.' ., .. 
0.744 0.117 1.33 0.208 1.33 0.079 
0.387 0.014 0.566 0.031 0.571 0.010 
0.408 0.013 0.682 0.024 0.587 0.008 
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Sample HEIS Sample 
Localion Number Date 

SZ-3 Jl9CC8 11/10/09 
Duplicate J19CD8 11/10/09 

SZ-1 · J19CC6 11/ 10/09 
SZ-2 Jl9CC7 11/10/09 
SZ-4 Jl9CC9 11/10/09 
SZ-5 Jl9CDO 11/10/09 
SZ-6 Jl9CDI 11/10/09 
SZ-7 Jl9CD2 11/10/09 
SZ-8 J19CD3 11/10/09 
SZ-9 Jl9CD4 11/10/09 

SZ-10 Jl9CD5 11/I0/09 
SZ-11 Jl9CD6 11/10/09 
SZ-12 J19CD7 11/10/09 
DZ-4 • JIFIJ3 3/16/1 1 

,:,oz~· · J19CF2 ' :' H-/10/09 
Duplicate 

of'JIFIJ3' 
J IFIJ8 3/ 16/11 

Duplicate , 
ofii9GF2 · J19CH1 11/10/09 

DZ-1 Jl9CD9 l 1/10/09 
DZ-2 J19CFO l l / l0/09 
DZ-3 Jl9CFI 11 /10/09 
DZ-5' J 1 F IJ4 3/16/11 
DZa5 Jl9CF3 · .11/10/09 

DZ-6' J IF IJ5 3/16/ 11 
D~ ' 'Jl9CH lJ/10/09 
DZ-7 J19CFS 11/10/09 

DZ-8 • JI F1J6 J/16/ 11 
·.oz.,s,. :: ' JlQCF6. :. J'l/f0/09 
DZ-9 Jl9CF7 11/10/09 

DZ-10 1 JIF1J7 3/16/11 
·. DZ-10 . · 'Jl9CF8 ' · 11/10/09 

DZ-II J19CF9 11/10/09 
DZ-12 Jl9CHO 11/10/09 

n 
I 

O'I -

Att I ac 1men - - as e I e a IODUC I es en 1ca aon t 1 116 D 5 W t S't R d" I'd V T f S amp e esu ts I R I (8 P ages ) 
Thorium-232 GEA Strontium-90 Tritium 
pCi/e: 0 MDA pCi/e: 0 MDA pCi/2 0 MDA 
0.866 0.170 -0.062 u 0.304 

•, 
. !··. :,. ·.:;• , : ;-: ,, . ,: .. , . .. ~-*-~:!' ·: 

0.839 0.116 0.040 u 0.319 
, .. 

• . . ·.· . ~ .~:: ... . . . ·--

0.555 0.064 -0.017 u 0.290 .. 
'· 

.. •'* •' . -.. 
1.06 0.152 0.138 u 0.292 ; 

., . 
.. 

0.715 0.106 -0.132 u 0,290 ,i,,·_,.,-, ,* · .. "•'' . ., .-.. -· 
0.699 0.109 0.081 u 0.304 ·' ,. 

0.784 · 0.113 -0.090 u 0.291 
0,636 0.108 -0.052 u 0,318 
0.567 0.077 -0.029 u 0.353 l•: .. ._ . " 

.: .- . 
" . 

0.669 0.078 0.032 u 0.306 , ..... . . • 't' ·,. ·: 

0.612 0.110 -0.099 u 0.294 ,,:~:: ._., ·. ,• 

0.685 0.097 0.084 u 0.317 ~ ,.'.· .. _·_ ~-, !">~~ <::: ~-: 
0.611 0.107 -0.027 u 0.299 . ·-·; , .. . •, 

., .. : :-</. 0.134 u 0.193 0.0031 u 0.0246 ... ·:-.': .. : .... : . 

0.766 0.130 .0:1)38 · Uc 0.307.' : . . :.4.32 -. -ut ·_ .• , 8:fo : 
: .. , " . ., 

. ' 0.159 u 0.199 0.0159 u 0.0249 

0.709 0.063 . -0.124 u 0.344 
'. 

·-3.63 .UJ 8:oi 
0.987 0.177 0.093 u 0.239 -2.34 UJ 8.02 
0.663 0.097 0.006 u 0.315 2.11 UJ 8.70 
0.745 0.143 0.130 u 0.316 -1.95 UJ 7.09 

0.280 0.205 0.0017 u 0.0177 
0.902 I 0.206 0.231. 0.211 ; c3.88 ur · 8.28 

0.0783 u 0.189 0.0086 u 0.0289 ... 
0.728 0.292 ,-o-;o87" .. ·-: u .. .'·0.383 ·. :::0.216, w J :52 ·: 
0.917 0.078 0.092 u 0.326 4.02 UJ 7.54 
.. ,~~ ·c".,;,:,:;; .. 0. 154 u 0.229 0.0007 u 0.03 19 ... 
0.780 0.192 :_0:126'': 'V ·:o:21r: · -Oi673· UJ . ':'6'.84 
0.818 0.1 10 0.044 u 0.322 -3.79 UJ 7.81 

.'·.':;,;';-;; - ·- -· · ... ~ 
0.0200 u 0.224 0.0222 u 0.0348 .,..-:··. · .. _.-;:· .. ; .. 

1.33 0.208 ;o:3'65.:: ... ' 0'.205 ·• 3:Sh Mr: ~_, ... s:·so > 
0.566 0.031 0.061 u 0.330 2.79 UJ 8.21 
0.682 0.024 0.003 u 0.324 2.01 UJ 7.77 

Uranium-233/234 Urnnium-235 Uranium-235 GEA Uranium-238 
pCi/2 0 MDA pCi/1! 0 MDA pCi/1! 0 MDA pCi/1! 0 MDA 
0.559 0.171 0.054 u 0.207 0.337 u 0.337 0.514 0.171 
0.487 0.177 0.168 u 0.2 15 0.201 u 0.201 0.579 0.177 
0.661 J 0.187 0 u 0.227 0.116 u 0.116 0.734 J 0.187 
0.674 0.166 0.053 u 0.201 0.184 u 0.184 0.434 0,166 
0.539 0.229 0.036 u 0.277 0.136 u 0.136 0.419 0.229 
0.534 0.255 0,081 u 0.309 0.177 u 0.177 0.501 0.255 
0.477 0.152 0.072 u 0.184 0.136 u 0.136 0.338 0.152 
0.270 0.188 0 u 0.228 0.174 u 0.174 0.393 0.188 
0.794 0.156 0.025 u 0.188 0.128 u 0.128 0.570 0.156 
0.650 0.166 0.052 u 0.201 0.123 u 0.123 · 0.953 0.166 
0.542 0.166 0.053 u 0.201 0.144 u 0.144 0.347 0.166 
0.667 0.176 0,056 u 0.213 0.144 u 0.144 0.575 0.176 
0.664 0.175 0.083 u 0.212 0.138 u 0.138 0.779 0.175 
0.182 ·0.169 -0.0113 u 0.146 1::-'i:A· i· ;·:i:, . . · i,:·-:- 0.199 0.187 

"01572' 'Oii75 '., · ' b.028'-' ,U . ii0:2'12"' 0.188 u 0.188 :' 0.61:T ~•· ·0'.175 

0.174 0.151 
.. ... 

0.524 ·.• . :0.174 '. .. . . 
0.528 0.168 
0.756 0.242 
0.603 0.178 
0.186 u 0.195 

· 0.562-- 0.172 
0.145 0.0880 

.'·0:395 :: · - : :.-·o:1'59 :' 
0.545 0.139 
0.156 0.0838 

"O:SfS. 
.. .. 0:303'; _,,, ·.c 

0.669 0.213 
0.328 0.123 

:'0.562 - · . .. _. 0:166',; 
0.376 0.169 
0.627 0.229 

Iii· __ -,_·, .. :\, 1.: .,,.,·;:: 
-0.00183 u 0.117 ' .:•;;: n ; 0.204 

•·'.'· ,·, ., '. ; 

" ·•. •· 0:21~ 
:, . 

0.0$5 V 0.086 u 0.086 9.54ti 
., . .. 
0.053 u 0.204 0.234 u 0.234 0.418 
0.061 u 0.234 0.142 u 0.142 0.883 
0.140 u 0.215 0.166 u 0.166 0.719 

-0.00590 u 0.141 
,., ;, ··,. 0.252 "• 

,:-0.054 , · ·,U '· ·O.W8 ; 0.309 u 0.309 0.562 
0.0200 u 0.0790 -~ ~I :-:' ::• ~'.• 

: .. _< 1·. ,i:.: · ... 0.186 
:-::;,,,o<-\ :.:u '(0.192)' 0.400 u 0.400 -,,o:416 _.' 

0.044 u 0.168 0.153 u 0.153 0.454 
-0.00112 u 0.0838 I:;<::'.)' ·'.·''·. 1•-::_,.,-_:.:':_; .. 0.177 

.:,o:{)<iil'c . u: / <i:361.'. 0.216 u 0.216 •·o.sH 
0 u 0.258 0.179 u 0.179 0.752 

-0,00 167 u 0.107 ·.?yn·-·. ;':{ 1/-':}'V,, 0.219 
,/'.d:0~2 ;> :u, ·0:200.' 0.340 u 0.340 ' 0:346\ 

0 u 0.205 0.061 u 0.061 0.508 
0.108 u 0.277 0.06 1 u 0.061 0.657 
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Attachment l. 116-D-5 Waste Site Radionuclides Verification Sample Results (8 Pages) 
Sample HEIS Sample Uranium-238 GEA 

Location Number Date oCi/2 0 MDA 
SZ-3 Jl 9CC8 11/10/09 5.04 u 5.04 

Duplicate 
Jl 9CD8 11 / 10/09 3.05 u 3.05 

of Jl 9CC8 
SZ-1 J19CC6 11/10/09 1.85 u 1.85 
SZ-2 Jl 9CC7 1 I/ I0/09 4.05 u 4.05 
SZA Jl 9CC9 11/10/09 3.05 u 3.05 
SZ-5 Jl9CDO 11/10/09 3.03 u 3.03 
SZ-6 Jl 9CD I 11/10/09 2.84 u 2.84 
SZ-7 Jl9CD2 11/10/09 3.67 u 3.67 
SZ-8 J19CD3 11/10/09 2.40 u 2.40 
SZ-9 Jl9CD4 11 /1 0/09 1.86 u 1.86 

SZ-10 Jl 9CD5 11/10/09 3.43 u 3.43 
SZ- 11 J1 9CD6 11/10/09 2.53 u 2.53 
SZ-12 Jl 9CD7 11/10/09 3.25 u 3.25 

oz.4 • JIF1J3 3/1 6/11 

DZ-4 J19CF2 · ll/·10/09 3.63 u 3.63 
Duplicate · .. ,;· 

ofJIFIJ3 ' 
JIFIJ8 3/1 6/11 . . ... 

. P upljcate 
.. 

. l ~/1 0/09 
ofJl9CF2 

· J19CHI · 1.8 1 u 1.8 1 .. 
DZ- I Jl 9CD9 11/10/09 5.59 u 5.59 
DZ-2 Jl9CFO 11/10/09 2.43 u 2.43 
DZ-3 Jl9CFI 11 / 10/09 3.83 u 3.83 

DZ-5 ' JIF IJ4 3/16/11 
DZ-5 · J1 9CF3 11 /1 0/09 5.58 u 5.58 

DZ-6 ' JIFIJ5 3/ 16/ 11 

DZ-6 J 19CF4 11/10/09 8.64 U I 8.64 
DZ-7 J l9CF5 11/10/09 2.32 u 2.32 

DZ-8' JI FJJ6 3/ 16/ 1 I 

DZ-8 J1 9CF6 11 /1 0/09 · 6.22 u 6.22 
DZ-9 J19CF7 11 / 10/09 3.15 u 3.15 

DZ-10' JIFIJ7 3/16/1 1 .·.·. ... 
-:oz.10: Jl9CF8 . 11/1 0/09 7.05 u 7.05 

DZ-II J19CF9 11 /10/09 0.842 u 0.842 
DZ-12 J19CHO 11/10/09 2.89 u 2.89 
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A h ttac ment - -l 116 D SW aste 
Sample HEIS Sample Americium-241 Carbon-14 
Location Number Date oCi/ir 0 MDA oCi/1! 0 MDA 

SPA-I J19CH2 11/9/09 0.034 u 0.034 -2.42 u 5.86 
Duplicate 

J 19CJ4 I 1/9/09 0.084 I U I 0.084 -4.70 u 6.79 
ofJl9CH2 

SPA-2 Jl9CH3 11/9/09 0.261 u 0.261 -2.01 u 5.82 
SPA-3 J19CH4 11/9/09 0.097 u 0.097 -2.43 u 5.88 
SPA-4 J19CH5 11/9/09 0.041 u 0.041 -4.40 u 6.64 
SPA-5 J19CH6 11 /9/09 0.035 u 0.035 -2.67 u 5.90 
SPA-6 J19CH7 11/9/09 0.238 u 0.238 -2.75 u 5.73 
SPA-7 J19CH8 11/9/09 0.089 u 0.089 -2.83 u 5.66 
SPA-8 J19CH9 11/9/09 0.088 u 0.088 -2.48 u 6.14 
SPA-9 Jl9CJO 11/9/09 0.136 u 0.1 36 -3.90 u 6.64 
SPA-IO Jl9CJI 11/9/09 0.031 u 0,031 -2.70 u 5.74 
SPA-II Jl9CJ2 11/9/09 0.039 u 0.039 -2.02 u 5.84 
SPA-12 Jl9CJ3 11/9/09 0.035 u 0.035 -2.86 u 6.33 
OB-I J19CB4 11/3/09 0.029 u 0.029 0.177 u 2.92 
OB-2 J19CB5 11/3/09 0.090 u 0.090 0.771 u 3.04 
OB-3 J19CB6 11/3/09 0.039 u 0.039 -0.952 u 2.93 
08-4 Jl9CB7 11/3/09 0.100 u 0.100 -0.784 u 3.22 
OB-5 Jl9CB8 11/3/09 0.036 u 0.036 -0.639 u 3.32 
08-6 JJ9CB9 11/3/09 0.147 u 0.147 -1.5 1 u 2.93 
08-7 Jl9CCO 11/3/09 0.030 u 0.030 0.093 u 3.06 
OB-8 Jl9CCI 11/3/09 0.087 u 0.087 0.278 u 3.04 
OB-9 JJ9CC2 11/3/09 0.094 u 0.094 0.430 u 3.03 
OB-10 Jl9CC3 11/3/09 0.043 u 0.043 0.705 u 3.02 
OB-ll Jl9CC4 1 l/3/09 0.035 u 0.035 -1.67 u 3.1 I 
08-12 JJ9CC5 11/3/09 0.163 u 0.163 -0.677 u 3.18 

1te a IODUC I es en 1cat1on s· Rd' I'd V 'fi s ample esu ts I R I (8 P ages ) 
Cesium-137 Cobnlt-60 

oCi/e: 0 MDA oCi/e: 0 MDA 
0.020 u 0.020 0.024 u 0.024 

0.012 u 0.012 0.012 u 0.012 

0.033 u 0.033 0.03 u 0.03 
0.019 u 0.019 0.017 u 0.017 
0.023 u 0.023 0.026 u 0.026 
0.022 u 0.022 0.022 u 0.022 
0.033 u 0.033 0.030 u 0.030 
0.016 u 0.016 0.016 u 0.016 
0.026 u 0.026 0.027 u 0.027 
0.021 u 0.021 0.020 u 0.020 
0.024 u 0.024 0.025 u 0.025 
0.022 u 0.022 0.024 u 0.024 
0.031 iJ 0.031 0.022 u 0.022 
0.018 u O.Q18 0.020 u 0.020 
0.017 u 0.017 0.017 u 0.017 
0.021 u 0.021 0.024 u 0.024 
0.158 0.036 0.033 u 0.033 
0.098 0.025 0,028 u 0.028 
0.073 0.025 0.023 u 0.023 
0.08 1 0.023 0.020 u 0.020 
0.137 0.015 0.017 u 0.017 
0.058 0.032 0.032 u 0.032 
0.190 0.028 0.027 Ui 0.027 
0.028 u 0.028 0.026 u 0.026 
0.021 u 0.023 0.024 u 0.024 

Euro ium-152 Eurooium-154 Eurooium-155 
oCi/2 0 MDA oCi/1! 0 MDA oCi/2 0 MDA 
0.048 u 0.048 0.078 u 0.078 0.058 u 0.058 

0.033 u 0.033 0.042 u 0.042 0.046 u 0.046 

0.086 u 0.086 0.110 u 0.110 0.100 u 0.100 
0.055 u 0.055 0.061 u 0.061 0.087 u 0.087 
0.062 u 0.062 0.083 u 0.083 0.064 u 0.064 
0.052 u 0.052 0.076 u 0.076 0.060 u 0.060 
0.092 u 0.092 0.109 u 0.109 0.107 u 0.107 
0.052 u 0.052 0.053 u 0.053 0.068 u 0.068 
0.066 u 0.066 0.097 u 0.097 0.067 u 0.067 
0.054 u 0.054 0.064 u 0.064 0.071 u 0.071 
0.061 u 0.061 0.086 u 0.086 0.059 u 0.059 
0.057 u 0.057 0.079 u 0.079 0.063 u 0.063 
0.055 u 0.055 0.076 u 0.076 1.~---'i:'i,'. :- :· ;. -~ :": ·:.·;_;;._..:,\\ 
0.046 u 0.046 0.066 u 0.066 0.079 u 0.079 
0.047 u 0.047 0.062 u 0.062 0.066 u 0.066 
0.058 u 0.058 0.075 u O.D15 0.061 i u 0.061 
0.081 0.078 0.117 u 0.117 0.088 u 0.088 
0.087 0.065 0.087 u 0.087 0.061 u 0.061 
0.062 u 0.062 0.076 u 0.076 0.079 u 0.079 
0.065 0.044 0.072 u 0.072 0.091 u 0.091 
0.100 0.045 0.061 u 0.061 0.069 u 0.069 
0.083 u 0.083 0.112 u 0.112 0.085 u 0.085 
0.141 0.063 0.080 u 0.080 0.066 u 0.066 
0.105 0.060 0.089 u 0.089 0.097 u 0.097 
0.065 u 0.065 0.082 u 0.082 0.085 u 0.085 
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A h ttac men - -t 1 116 D 5 W aste 
Sample HEIS Sample Nickel-63 Plutonium-238 
Location Number Date pCi/e 0 MDA pCi/2 0 MDA 

SPA-I J19CH2 11/9/09 0.769 u 2.58 -0.062 u 0.381 
Duplicate 

Jl9CJ4 11/9/09 1.25 lJ 2.49 0 u 0.255 
ofJ19CH2 

SPA-2 JI9CH3 11 /9/09 0.88 u 2.44 0.053 u 0.290 
SPA-3 Jl9CH4 11/9/09 1.45 I u 2.37 0 u 0.238 
SPA-4 J19CH5 11/9/09 1.46 1U 2.45 0 u 0.184 
SPA-5 J19CH6 11 /9/09 1.45 u 2.71 0 u 0.190 
SPA-6 J19CH7 11/9/09 1.09 u 2.68 0.061 u 0.235 
SPA-7 Jl9CH8 I 1/9/09 0.441 u 2.56 0.106 u 0.292 
SPA-8 Jl9CH9 11/9/09 0.785 u 2.64 -0.035 u 0.337 
SPA-9 J19CJO 11/9/09 1.57 u 2.71 0 u 0.349 
SPA-10 J19CJ I 11 /9/09 1.10 u 2.71 0.037 u 0.285 
SPA-II J19CJ2 11/9/09 0.777 u 2.48 0.045 u 0.341 
SPA-12 JJ9CJ3 11/9/09 1.45 u 2.57 0.037 u 0.280 
OB-I J19CB4 11/3/09 3.42 2.61 0.025 u 0.080 
OB-2 J19CB5 I 1/3/09 1.15 u 2.39 0.023 u 0.077 
OB-3 Jl9CB6 11/3/09 2.33 u 2.41 0.014 u 0.083 
OB-4 Jl9CB7 11/3/09 2.21 u 2.36 0.004 u 0.087 
OB-5 Jl9CB8 11/3/09 2.39 2.36 -0.024 u 0.074 
OB-6 J19CB9 11/3/09 2.19 u 2.43 -0.018 u 0.067 
OB-7 Jl9CCO I 1/3/09 2.55 2.44 0.042 u 0.260 
OB-8 JJ9CCI 11/3/09 2.13 u 2.48 0 u 0.195 
08-9 Jl 9CC2 11/3/09 0.710 u 2.40 -0.055 u 0.246 
OB-10 Jl9CC3 11/3/09 2.78 2.44 0.072 u 0.222 
OB-II J19CC4 11/3/09 1.82 u 2.48 0.033 u 0.256 . 
OB-12 Jl9CC5 I 1/3/09 1.73 u 2.64 0 u 0.289 

1te a IODUC I es en 1cahon s· Rd" I'd V "fi s ampe esu ts I R l (8 P ages 
Plutonium-239/240 Potassium-40 
i>Ci/e 0 MDA pCi/e 0 MDA 
0.031 u 0.237 14.9 0.248 

-0.033 u 0.255 14.1 0.142 

0 u 0.201 12.4 0.355 
0 u 0.190 13.5 0.185 
0 u 0.183 l 1.7 0.228 
0 u 0.190 12.9 0.204 
0 u 0.235 11.9 0.367 
0 u 0.202 11.3 0.138 

0.035 u 0.269 10.7 0.225 
-0.046 u 0.349 11.0 0.207 

0 u 0.285 9.86 0.233 
0.044 u 0.340 10.8 0.201 
0.037 u 0.280 12.9 0.198 
0.016 u 0.047 10.6 0.201 
-0.005 u 0.056 10.5 0.123 

0 u 0.073 10.7 0.186 
0.017 u 0.032 10.5 0.230 
0,012 u 0.044 10.0 0.254 
0.007 u 0.028 10.6 0.216 
-0.021 u 0.161 11.3 0.216 

0 u 0.156 10.7 0.124 
0.037 u 0.140 9.68 0.265 

0 u 0.138 12.5 0.193 
-0.033 u 0.256 9.20 0.209 
-0.038 u 0.289 11.4 0.275 

Radium-226 Radium-228 
oCi/e 
0.508 

0.506 

0.510 
0.547 
0.482 
0.464 
0.534 
0.443 
0.476 
0.420 
0.383 
Q.450 
0.474 
0.385 
0.402 
0.439 
0.450 
0.464 
0.441 
0.458 
0.392 
0.387 
0.441 
0.322 
0.441 

Attachment 
Originator 
Checked 
Cale. No. 

0 MDA PCile 0 MDA 
0.045 0.812 0.085 

0.024 0.688 0.057 

0.066 0.765 0.132 
0.033 · 0.698 O.D75 
0.041 0.621 0.104 
0.041 0.687 0.087 
0.070 0.799 0.143 
0.035 0.673 0.069 
0.052 0.699 0.121 
0.039 0.758 0.078 
0.044 0.597 0.085 
0.045 0.666 0.099 
0.042 0.679 0.094 
0.036 0.620 0.095 
0.038 0.604 0.080 
0.041 0.640 0.099 
0.063 0.760 0.138 
0.048 0.726 0.098 
0.044 0,663 0.088 
0.036 0.680 0.094 
0.04 0.638 0.066 

0.059 0.628 0.116 
0.047 0.757 0.125 
0.051 0.548 0.110 
0.045 0.689 0.092 

_______ Sheet No. 
_J._D_._Sk_o..,.g_lie ___ Date 
...,,.T.,.,. E,..,. . .,..Q.._,u.,..,ee...,n,..,..,... ____ Date 
0100D-CA-V0352 Rev. No. 

Thorium-228 GEA 
pCi/1!. 
0.669 

0.716 

0.671 
0.715 
0.667 
0.624 
0.774 
0.680 
0.694 
0.647 
0.570 
0.681 
0.698 
0.527 
0.568 
0.633 
0.661 
0.625 
0.605 
0.586 
0.578 
0.612 
0.688 
0.527 
0.665 

0 MDA 
0.026 

0.017 

0.038 
0.030 
0.033 
0.027 
0.048 
0.027 
0.034 
0.028 
0.030 
0.031 
0.028 
0.023 
0.027 
0.031 
0.050 
0.034 
0.030 
0.024 

I 0.028 
0.055 
0.032 
0.035 
0.033 
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Att I ac 1men 
Sample HEIS Sample Thorium-232 GEA 
Location Number Date nCi/!! 0 MDA 

SPA-1 J19CH2 11/9/09 0.812 0.085 
Duplicate 
ofJ19CH2 

Jl9CJ4 I 1/9/09 0.688 0.057 

SPA-2 Jl9CH3 11 /9/09 0.765 0.132 
SPA-3 Jl9CH4 11 /9/09 0.698 0.075 
SPA-4 Jl9CH5 11/9/09 0.621 0.104 
SPA-5 Jl9CH6 11/9/09 0.687 0.087 
SPA-6 Jl9CH7 11/9/09 0.799 0.143 
SPA-7 J19CH8 11/9/09 0.673 0.069 
SPA-8 Jl9CH9 11/9/09 0.699 0.121 
SPA-9 J19CJO 11/9/09 0.758 O.D78 
SPA-10 J19CJI 11/9/09 0.597 0.085 
SPA-II Jl9CJ2 11/9/09 0.666 0.099 
SPA-12 J19CJ3 11/9/09 0.679 0.094 
OB-I Jl9CB4 11/3/09 0.620 0.095 
08-2 Jl9CB5 11/3/09 0.604 0.080 
OB-3 JI9CB6 11/3/09 0.640 0.099 
OB-4 Jl9CB7 11/3/09 0.760 0.138 
08-5 Jl9CB8 11/3/09 0.726 0.098 
OB-6 Jl9CB9 I 1/3/09 0.663 0.088 
OB-7 J19CCO 11/3/09 0.680 0.094 
OB-8 J19CCI 11/3/09 0.638 0.066 
OB-9 Jl9CC2 11/3/09 0.628 0.116 
OB-JO J19CC3 11/3/09 0.757 0.125 
OB-II Jl9CC4 11/3/09 0.548 0.1 JO 
08-12 Jl9CC5 I 1/3/09 0.689 0.092 

- - as e I e a 1onuc 1 es en 1ca 100 t 1 116 D 5 W t S't R d' I'd V 'fi f S ampe esu s I R It (8 P ages ) 
Stroutium-90 Tritium Urnnium-233/234 Uranium-235 Uranium-235 GEA 

pCi/2 0 MDA nCi/11 0 MDA pCi/g Q MDA pCi/2 Q MDA pCi/e; Q MDA 
-0.029 u 0.280 

-.••· . , · :~r::·-·; ,.,:,( 0.468 0.115 0.073 u 0.140 0.142 u 0.142 . ~- :··. -· 

I\'. .:·. ·s} . ,. 
u I 0.261 

.· .. -
0.050 u 0.254 0.422 0.216 0.034 0.098 u 0.098 

-0.067 u 0.269 .. 
··.' 0.343 0.181 0.079 u 0.151 0.201 u 0.201 

0.025 u 0.312 0,496 0.157 0.034 u 0.131 0.140 u 0.140 
-0.020 u 0.332 

.. 
0.531 0.081 0.026 u 0.098 0.155 u 0.155 .•, , .. 

0.057 u 0.324 ... .. : '· ·, ·: .. .. .'-~ 0.479 0.110 0.072 u 0.092 0.130 u 0.130 
0.031 u 0.261 0.414 0.113 0.043 u 0.110 0.218 u 0.218 
0.077 u 0.283 .. 0.625 0.100 0.047 u 0.121 0.130 u 0,130 
0.002 u 0.128 ( •,:•-.' : 0.729 0.112 0.014 u 0.109 0.142 u 0.142 
-0.028 u 0.233 ·.· '. :< . ., .. ,; : .... 1 >"'~;..:: .. 0.742 0.284 0.045 u 0.344 0.133 u 0.133 .. 

0.069 u 0.350 : -~:· -: -- 0.586 0.224 ..... 0.036 u 0.272 0.133 u 0.133 
-0.097 u 0.255 ~'.::· :-<~; • >c: .,·., . ::. : ~: -· 0.464 0.177 0.112 u 0.215 . 0.154 u 0.154 
0.018 u 0.227 :.:·~. ; .. ,, .. . /'·(J, -· ·· :,: .. :·,.· 0.392 0.187 0.059 u 0.227 0.133 u 0.133 
-0.002 u 0.260 

,· .. 
·::=~:' \ :•r.·-; 0.509 0.260 0.041 u 0.314 0.101 u 0.101 -. ·:;! 

0.051 u 0.287 :::·.-_:::/i.'_.,-;, - .. ,"-.;: 0.477 0.244 0 u 0.295 0.129 u 0.129 
0.035 u 0.298 i.:."'':': ... .. ····•. .i·.,. -:.·.• .. 0.507 0.259 0 u 0.313 0.138 u 0. 138 
-0.031 u 0.248 

:- .. ~· ,•·. 
: : ~- . ' . ,_· 0.555 0.118 0.037 u 0.143 0.164 u 0.164 ~- :--•: I ., . ' 

0.080 u 0.309 .. . :.~' . -.·. -: .. , 0.478 0.158 0.060 u 0.153 0.154 u 0.154 00 HO 0 

0.040 u 0.375 
... ,. ,' . . :.·./ -~: .. 0.644 0.170 0.054 u 0.206 0.146 u 0.146 

0.022 u 0.302 . ,-·/:·.:_:: .... : ,-: ... , .. 0.651 0.147 0.070 u 0.177 0.115 u 0.115 
-0.006 u 0.283 ·-·•·- 0.514 0.179 0.085 u 0.216 0.141 u 0.141 
-0.018 u 0.3 14 ·. ·.· 0.618 0.296 0.047 u 0.358 0.165 u 0.165 
0.013 u 0.301 0.686 0.291 0 u 0.353 0.148 u 0.148 
-0.066 u 0.311 .. 0.607 0.332 0.052 u 0.401 0.150 u 0.150 
-0.027 u 0.293 0.273 u 0.299 0.047 u 0.362 0.159 u 0.159 

Attachment _______ Sheet No. 
Origim1tor J. D. Skoglie Date 
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Uranium-238 
pCilll 
0.362 

0.338 

0.637 
0.368 
0.553 
0.599 
0.568 
0.534 
0.517 
0.742 
0.674 
0.440 
0.343 
0.475 
0.636 
0.778 
0.478 
0.627 
0.689 
0,517 
0.677 
0.618 
0.762 
0.520 
0,898 

Q MDA 
0.115 

0.216 

0.125 
0.108 
0.081 
0.076 
0.090 
0.100 
0.09 

0.284 
0.224 
0.177 
0.187 
0.260 
0.244 
0.259 
0.118 
0.126 
0.170 
0.147 
0.179 
0.296 
0.291 
0.332 
0.299 
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Attachment 1. 116-D-5 Waste Site Radionuclides Verification Sample Results (8 Pages) 
Sample HEIS Sample Uranium-238 GEA 
Location Number Date nCi/e: 0 MDA 

SPA-I Jl9CH2 11/9/09 2.82 u 2.82 

Duplicate 
Jl9CJ4 11/9/09 2.13 u 2.13 

of JJ9CH2 
SPA-2 Jl9CH3 11/9/09 4.30 u 4.30 
SPA-3 Jl9CH4 11/9/09 2.20 u 2.20 
SPA-4 J19CH5 I 1/9/09 2.98 u 2.98 
SPA-5 Jl9CH6 11/9/09 2.58 u 2.58 
SPA-6 Jl9CH7 11/9/09 4.26 u 4.26 

SPA-7 J19CH8 11/9/09 2.91 u 2.91 
SPA-8 Jl9CH9 I 1/9/09 3.18 u 3.18 

SPA-9 Jl9CJ0 11/9/09 · 2.45 u 2.45 
SPA-JO Jl9CJI 11/9/09 2.94 u 2.94 
SPA-I I J19CJ2 I 1/9/09 2.86 u 2.86 
SPA-12 Jl9CJ3 11/9/09 ·-

OB-I Jl9CB4 11/3/09 2.44 u 2.44 

08-2 Jt9C85 11/3/09 1.96 u 1.96 
08-3 Jt9C86 11/3/09 4.04 u 4.04 

OB-4 Jl9C87 11/3/09 3.89 u 3.89 

OB-5 JJ9CB8 11/3/09 3.30 u 3.30 
OB-6 Jl9CB9 11/3/09 2.72 u 2.72 

08-7 Jl9CC0 11/3/09 2.41 u 2.41 
OB-8 Jt9CCI 11/3/09 2.08 u 2.08 
OB-9 Jl9CC2 11/3/09 3.42 u 3.42 
OB-JO Jl9CC3 11/3/09 2.95 u 2.95 
OB-It Jl9CC4 11/3/09 3.45 u 3.45 

08-12 JJ9CC5 I 1/3/09 2.81 u 2.81 
Attachment _______ Sheet No. 
Originator J. D. Skoglie Date 
Checked T. E. Queen Date 
Cale. No. 0100D-CA-V0352 Rev. No. 
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Attachment 1 116-D-S Waste Site Metals Verification Sampling Results (8 Pages) 

Sample 
Location 

HEIS Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium 
Number Sample Date t----,--.----1---..---,---t-----,--..---+--~--.----+----,---r---1t----,--.----1-----,----,-----1 

ml!/kl! 0 POL msdkl! 0 POL ml!/kl! 0 POL mg/kl! Q POL ml!/kl! Q POL ml!lkl! 0 POL ml!lkl! Q POL 
SZ-3 Jl9CC8 11/10/2009 6210 3.44 0.413 UJ 0.413 2.93 0.688 62.3 0.344 0.178 0.138 1.12 B 1.38 0.0728 B 0.138 

Duplicate of JI 9CD8 11/10/2009 6570 
Jl9CC8 

3.53 0.423 UJ 0.423 3.19 0.706 64.3 0.353 0.172 0.141 0.949 B 1.41 0.0750 B 0.141 

SZ-1 J19CC6 I 1/10/2009 4820 3.76 0.451 UJ 0.451 2.14 0.751 44.4 0.376 0.147 B 0.150 0.400 B 1.50 0 .0474 B 0.150 
SZ-2 Jl9CC7 11/10/2009 10300 4.42 0.530 UJ 0.530 4.63 0.884 69.5 0.442 0.332 0.177 0.897 B 1.77 0.0658 B 0.177 

SZ-4 Jl9CC9 11/10/2009 6280 4.43 0.531 UJ 0.531 2.37 0.885 66.6 0.443 0.213 0.177 l.17 B 1.77 0.0702 B 0.177 

SZ-5 )l9CD0 11/10/2009 5600 3.23 0.388 UJ 0.388 1.99 0.646 . 57.9 0.323 0.171 0.129 0.705 B 1.29 0.0878 B 0.129 

SZ-6 Jl9CDI 11/10/2009 6260 3.63 0.436 UJ 0.436 2.82 0.727 60.6 0.363 0.156 0.145 0.764 B 1.45 0.0562 B 0.145 

SZ-7 Jl9CD2 11/10/2009 5080 3.77 0.452 UJ 0.452 1.72 0.753 57.2 0.377 0.169 0.151 0.701 B 1.51 0.0423 B 0.151 
SZ-8 Jl9CD3 11/10/2009 5110 3.46 0.416 UJ 0.416 1.61 0.693 57.6 0.346 0.156 0. 139 0.445 B 1.39 0.0370 B 0.139 

SZ-9 J19CD4 11/10/2009 6400 4.16 0.500 UJ 0 .500 2.49 0.833 56.4 0.416 0.195 0 .167 0.692 B 1.67 0.0528 B 0.167 

SZ-10 JI9CD5 11/10/2009 5090 4.02 0.482 UJ 0.482 1.96 0.804 53 .5 0.402 0.155 B 0.161 0.675 B 1.61 0.0589 B 0,161 

SZ-11 JJ9CD6 11 / 10/2009 6230 3.55 0.426 UJ 0.426 2.26 0.710 62.7 0.355 0.188 0.142 1.98 1.42 0 .0686 B 0.142 

SZ-12 Jl9CD7 11 / 10/2009 5970 3.56 0.427 UJ 0.427 2.11 0.712 64.6 1 0.356 0 .(86 0.142 1.10 B 1.42 0.0506 B 0.142 

DZ-4' JI FIB 3/ 16/ 11 5930 X 1.4 0.34 U 0.34 2.1 0 .60 51.J X 0.069 0.10 B 0.030 0 .89 B 0.89 0.071 B 0.037 
DZ-4 _ JJ9CF2 ·. 11/10/2009 6110 3.58 ·0.449. 1 > 0:430 ' 2.31 0:717 63.5 0:358 · o::HL -· • · 0 .143 · . 0;321 a . 1.43 '.~ o.b851 a - o, 143 

Duplicate of JI FIJ
8 

J1FIJ3' 
3/16/11 7080 X 1.6 0.39 U 0.39 2.3 0.67 57.0 X 0.077 0.12 B 0.033 0.99 U 0.99 0.076 B 0.042 

Dupl~cat~ ~f JI 9CHJ l IiI0/2009 : 6620 
Jl9CF2·· , · c:·:- .:., .•• _ ,-,:-:, .. , __ , .• 

DZ- I JI 9CD9 I I /10/2009 11900 3.73 0.438 BJ 0.448 4.51 0.747 88.0 
DZ-2 Jl9CF0 11/10/2009 5510 3.44 0.393 BJ 0.413 2.2 0.688 53 .7 
DZ-3 Jl9CFI 11/10/2009 6130 3.91 0.328 BJ 0 .470 2.16 0.783 56.8 

DZ-5 ' JI FIJ4 3/16/11 5870 X 1.6 0.38 U 0 .38 1.6 0.67 70.5 
:·-:!~oz:5:-•::~:; ·.,Jl9CF3·. -. 11/.10/2009 -~: ~~1740 · ·-· · · 3.84 C '0i29l' ·BJ , 0.461• .2::96 .. . ·· , . o:768' ' 71.6 · 

DZ-6 ' JI FIJ5 3/16/11 6760 X 1.5 0.37 U 0.37 3.2 0.64 72.2 
.DZ-6' · · · Jl9CF4 11/10/2009 7420 .3.69 . 0.296 BJ 0.443 · J .28 0.738 82.2 · 

DZ-7 Jl9CF5 I 1/ 10/2009 7730 4.14 0.251 BJ 0.497 3.48 0.828 66.3 

DZ-8 ' JIFIJ6 3/16/11 6960 X 1.5 0.37 U 0.37 2.5 0.64 69.4 
DZs8 · : J l 9CF6 ·11/10/2009 9090 4.79 0.575 UJ 0.575 3.66 0.958 . 8"0.3 
DZ-9 Jl9CF7 11/10/2009 6850 3.82 0.458 UJ 0.458 - 2.25 0. 764 8 I.I 

DZ-10' JIFIJ7 3/16/11 6820 X 1.6 0.38 U 0.38 2.5 0.67 68.2 

DZ-IO J19CF8 11/10/2009 · 14600 .4.89 . 0:378 Bf 0:587 , ,-6.-12 ·. ,0,978 H 7 · 
DZ-11 J19CF9 11/10/2009 4540 4.20 0.252 BJ 0.504 1.94 0.840 55.9 

DZ-12 Jl9CH0 11/10/2009 
5460 4.19 0.502 UJ 0.502 2.84 0.837 54.6 

' Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples are 
for infonnation only. 

0 .373 0.396 0.149 1.02 B 1.49 0. 109 B 0.149 

0.344 0.180 0.138 0.637 B 1.38 0.0529 B 0.138 
0.391 0.209 0.157 0.509 B 1.57 0.0711 B 0.157 

X 0.077 0.054 B 0.033 0.99 U 0.99 0.060 B 0.041 
,:o_.154 . 

X 0.074 0 .12 B 0.032 l.l B 0.95 0.10 B 0.040 
03'69 -' 0.247 0 .l48 . 0.824 . B · · J A8 0:352 · _0,148 

0.414 0.256 0 .166 1.26 B 1.66 0 .0755 B 0.166 

X 0.073 0 .13 B 0 .032 0.94 U 0.94 0.082 B 0.039 

· 0.479 - 0.296 .o.r92 , · L6L 1F J :92. -0:099:S , :cs . ,.0.192 
0.382 0,238 0.153 1.53 U 1.53 0.0936 B 0.153 

X 0.077 0. 11 B 0.033 0.99 B 0.99 0.096 B 0.041 

0.420 0,169 

0.419 0.185 

Attachment 
Originator 
Checked 
Cale. No. 

0.168 0 .568 B 1.68 0.0523 B 0.168 

0.167 0.649 B 1.67 0 .0473 B 0.167 
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n 
I 

O'I 
00 

Sample 
Location 

SZ-3 
Duplicate of 

119r.c3 
SZ-1 
SZ-2 
SZ-4 
SZ-5 
SZ-6 
SZ-7 

SZ-8 
SZ-9 
SZ-10 
SZ-11 
SZ-12 
DZ-4' 
DZ-4' 

Duphcateot 

""' n • 
Duplicate ot 

-11 Qr.F? . 
DZ-I 
DZ-2 
DZ-3 
DZ-5 ' 

.',t,z-·f · 
DZ-6' 

. llZ~6 •· . 

DZ-7 
DZ-8' 

.. oz;g · 
DZ-9 

DZ-10' 
DZ-10 
DZ-II 
DZ-12 

HEIS 
Sample Date 

Number 

Jl9CC8 11/10/2009 

Jl9CD8 11/10/2009 

Jl9CC6 11/10/2009 
Jl9CC7 11/10/2009 
Jl9CC9 11/10/2009 
Jl9CDO 11/10/2009 
Jl9CDI 11/10/2009 
J19CD2 11/10/2009 

Jl9CD3 11/10/2009 
Jl9CD4 11/10/2009 
J19CD5 11/10/2009 
Jl9CD6 11/10/2009 
Jl9CD7 11/10/2009 
JIFIJ3 3/16/11 
Jl9CF2 11/10/2009 

JI FII8 3/16/11 

Jl9CH1 l l/10/2009 .. . 
Jl9CD9 11/10/2009 
Jl9CFO 11/10/2009 
Jl9CFI 11/10/2009 
JIFIJ4 3/16/11 
Jl9CF3 11/10/2009 • 
JIFIJ5 3/16/11 
Jl9CF4 11/10/2009 
Jl9CF5 11/10/2009 
JI FIJ6 3/16/11 

Jl9CF6 11/10/2009 
Jl9CF7 11/10/2009 
J1FIJ7 3/16/11 
Jl9CF8 11/10/2009 .· 
Jl9CF9 11/10/2009 
Jl9CHO 11/10/2009 

Attachment 1. 116-D-5 Waste Site Metals Verification Sampling Results (8 Pages) 

Calcium Chromium Cobalt Copper 

ml!ike; 0 POL mg/kl( Q PQL mg/ke; Q PQL mg/ke; Q POL 
7520 68.8 II.I J 0.138 6.22 1.38 15.2 0.688 

8460 70.6 12.8 J 0.141 5.82 1.41 12.2 0.706 

6080 75.1 6.66 J 0.150 9.01 1.50 15.5 0.751 
11000 88.4 20.3 J 0.177 10.2 1.77 23 .7 0.884 
7780 88,5 8.01 J 0.177 8.60 1.77 15.5 0.885 
5980 64.6 9,63 J 0.129 8.1.1 1.29 14.7 0.646 
7140 72.7 10.2 J 0.145 5.92 1.45 12.1 0.727 
6070 75.3 5.53 J 0.151 8.97 L51 14.4 0.753 

5620 69.3 6.32 J 0.139 9.14 1.39 14.1 0.693 

6740 83.3 9.87 J 0.167 8.34 1.67 16.4 0.833 
6590 80.4 6.11 J 0.161 8.71 1.61 15.4 0.804 
5910 71.0 7.66 J 0.142 7,64 1.42 14.9 0.710 
5310 71.2 7.03 J 0.142 8.49 1.42 14.5 0.712 
5520 X 12.8 13.3 X 0.053 7.1 X 0.091 14.7 X 0.20 
6950 71.7 10.5 0.143 7.74 

.. 
1.43. 15.l 0.717 

6670 X 14.3 14.9 X 0,059 8.8 X 0.10 17.9 X 0.22 

.7220 73,6 .. n :1 · ··, 
. . · • 0.147 _7}3 . 1.47. i5.5 . .0!736 

12500 74.7 25.9 0.149 10.8 1.49 26.8 0.747 
7550 68.8 8.67 0.138 8.37 1.38 14.5 0.688 
7170 78.3 13 .I 0.157 8.46 1.57 15.4 0.783 
5310 X 14.2 15.3 X 0.058 9.5 X 0.10 16.6 X 0.22 
'9130 . " • '16.8 35.8 ... 

0:154 6,$6 '. .·: ;_ ,.:. 
I J.54 : iii:1,· 0;:lli~ · I · ··,i 

7580 X 13.6 16.2 X 0.056 8.4 X 0,097 15.3 X 0.21 
7830 73 .8 38.2 0;14g · .7.54 1..48 . 15.6 0.73& 
9730 82.8 12.5 0.166 8.20 1.66 16.3 0.828 
5640 X 13 .6 16 .6 X 0.056 7,5 X 0.096 15.2 X 0.21 
8320 95.8 16.0 0.192 7.56 I'.92 . 15.8 0.958 
6210 76.4 24.1 0.153 8.29 1.53 15.9 0.764 
7800 X 14.2 16.7 X 0.058 8.5 X 0.10 16.3 X 0.22 
14400 97.8 41.0 0:196 12.4 1.96 31.8 .0;978 .• 
6330 84.0 5.63 0.168 8.63 1.68 13 .6 0.840 
7340 83.7 8.33 0.167 8.27 1.67 14 .6 0.837 

Hexnvalent 
Iron Lead 

Chromium 
m~/ltir 0 POL m11/ke; Q PQL me/ke; 0 POL 
0,17 B 0.21 16900 13 .8 3.10 0.344 

0.18 B 0.20 15600 14.1 2.81 0.353 

0.19 B 0.20 26500 15 .0 1.99 0.376 
0.15 B 0.22 24800 17.7 7.44 0,442 
0.12 B 0.21 22600 17.7 2.76 0.443 
0.17 B 0.21 21000 12.9 2.37 0.323 
0.18 B 0.20 16300 14.5 2.33 0.363 
0.19 B 0.20 24500 15.1 1.60 0.377 

0.20 B 0,2 1 23800 13 .9 1.38 0.346 

0.18 B 0.21 21600 16.7 2.97 0.416 
0.11 B 0,2 1 22300 16.1 3.44 0.402 
0.17 B 0.20 20400 14.2 3.22 0.355 
0.20 B 0.20 22200 14.2 2.74 0.356 
0.220 0.150 18900 X 3.4 3.0 0.29 
. o;f9 . ·B ·. ·o:zr . 22300 .14:3 ,3:36 0,3·5·3 

0.191 0.145 20900 X 3.9 3.0 0.28 

. 0.17 B . ll.2J ,, . •. ' . ~ 
:22~_00. · )4:7' ; _3;34 0,368 · 

. ... 

0,19 B 0.21 26400 14.9 9.15 0.373 
0.20 B 0,21 22900 13.8 2.64 0.344 
0.16 B 0.21 21800 15.7 3.78 0.391 
0.454 0.150 24300 X 3.8 2,6 1.3 

'!O) S .B 
. . 

.;0.21 ' ·18309-
... :;·,15:4 ,• :; ~;05 ' '•·: . o._384 .:··.:.;·-. 

0.241 0.149 20500 X 3,7 3.9 0.28 
,O;It . . ·B : .. ·•0:21' -:moo . '<~- ~ . ··14,8': . 4:88 .-- . , . · O'J69 .. 

0.20 B 0.21 22800 16.6 4.21 0.414 
0.700 0.154 20100 X 3.7 7.6 0.28 

·• 0,2_0 . ·:a .: 0,21 : 20100 -19;2· .· 5.19 · .. 0.479 
0.14 B 0.21 23000 15.3 4.57 0.382 
0.302 0.155 21000 X1 3.8 4.6 0.26 
-0::17 .- -B 0:22 ·.· 32000 4 19:6 - ·· ti.5 0.489 . 
0.20 B 0.20 25700 16.8 1.93 0.420 
0.18 B 0.20 25700 16.7 2.44 0.419 
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Attachment 1 116-D-5 Waste Site Metals Verification Sampling Results (8 Pages 
Sample 

Location 
HEIS Maenesium Manl!anese . Mercurv Molybdenum Nickel 

Number Sample Dale ml!!k2 0 POL ml!!kl! 0 POL ml!/k2 0 POL me/kl! 0 POL me/kl! 0 POL 
Potassium Selenium 

m2/k1! 0 POL ml!/ke O POL 
SZ-3 Jl9CC8 11/10/2009 3990 J 51.6 263 3.44 0.0265 U 0.0265 0.265 B 1.38 10.8 2.75 1080 275 0.688 U 0.688 

Duplicate of 
Jl9CC8 

SZ-1 
SZ-2 
SZ-4 
SZ-5 
SZ-6 
SZ-7 
SZ-8 
SZ-9 

SZ-10 
SZ-11 
SZ-12 

Jl9CD8 11/10/2009 

Jl9CC6 l l/ 10/2009 
Jl9CC7 11/10/2009 
Jl9CC9 11/10/2009 
Jl9CDO 11/10/2009 
Jl9CDI 11/10/2009 
Jl9CD2 11 / 10/2009 
Jl9CD3 11/10/2009 
Jl9CD4 11/10/2009 
Jl9CD5 11/10/2009 
Jl9CD6 11/10/2009 
Jl9CD7 11/10/2009 

4170 J 52.9 255 3.53 0.0277 U 0.0277 0.218 

4440 J S6.4 332 3.76 0.0279 U 0.0279 0.366 
6860 J 66.3 398 4.42 0.0 l 45 B 0.0303 0.362 
4220 J 66.4 327 4.43 0.0298 U 0.0298 0.281 
4050 J 48 .5 282 3.23 0.0651 0.0251 0.275 
3960 J S4 .5 250 3.63 0.0277 U 0.0277 0.215 
4130 J I 56.5 307 3.77 0.0288 U 0.0288 0.292 
38S0 J 52.0 302 3.46 0.0280 U 0.0280 0.298 
4310 J 62.5 313 4. 16 0.0258 U 0.0258 0.287 
3770 J 60.3 306 4.02 0.0232 U 0.0232 0.309 
3910 J 53 .2 285 3.55 0.0236 . U 0.0236 0.268 
3660 J 53.4 297 3.56 0.0263 U 0.0263 0.299 

B · 1.41 11.2 2.82 1160 282 0.706 U 0.706 

B I.SO 9.32 3.01 694 301 0.751 U 0.751 
B 1.77 20.8 3.54 1700 354 0.884 U 0.884 
B 1.77 9.18 3.54 1010 354 0.885 U 0.885 
B 1.29 9.07 2 .58 874 258 0.646 U 0.646 
B 1.45 10.7 2.91 955 291 0.727 
B 1.51 7.80 3.01 784 301 0.753 
B 1.39 8.25 2.77 674 277 0 .693 U 0.693 
B 1.67 10.6 3.33 1120 333 0.833 U 0.833 
B 1.61 8.91 3.22 1040 322 0.804 U 0.804 
B 1.42 9.16 2.84 1340 284 0.710 U 0.710 
B 1.42 9.26 2.85 1000 285 0.712 U 0.71 2 

DZ-4 • JIFIJ3 3/16/11 4290 X 3.4 272 X 0.091 0.013 B 0.0056 0.24 B 0.24 9.0 X 0.11 672 37.2 0.78 U 0.78 

JI 9CF2 ' 11/10/2009 . 4250 ' J . . -53 .8 :29-1. - · ·-3:58 ' 0:0605 ' ;:· 0 .029.0' •. 0363 !. ' B- L43 '- -8,34 ··• - ;2,8T ·_: 92·6 -· ·-· · 281"'' .0.717 • .u 0.117 
Duplicate of 

JlFlB • JlFlJ8 3/16/ 11 5400 X 3.8 294 X 0. 10 0.023 0.0052 0.26 U 0.26 13 .0 X 0.12 813 41.6 0.87 U 0.87 

I lt~912qp9 4260 . J 5.5 .2 

DZ-I Jl9CD9 11/ 10/2009 8530 J 56.0 456 
DZ-2 Jl9CFO 11/10/2009 4520 J 51.6 301 
DZ-3 Jl9CFI 11/10/2009 4870 J 58 .7 317 

DZ-5' JI FlJ4 3/ 16/11 4590 X 3.7 307 X 
DZ-5 Jl9CF3 11/10/2009 5860 J 57.6 · 302 

DZ-6 ' JIFIJ5 3/16/11 4850 X 3.6 294 X 
··DZ-6 - · JI 9CF4 11 / 10/2009 . · 5550 J 55.4 300 
DZ-7 Jl9CF5 11/10/2009 4930 J 62.1 323 

DZ-8' JlFlJ6 3/16/ 11 4950 X 3.6 273 X 
- ·-0DZ-8 JJ9CF6 · 11110/2009 5160 ' J · 11.9: . 316 

DZ-9 Jl9CF7 11/10/2009 5310 J 57.3 292 

DZ- JO' JIFIJ7 3/16/ 11 4910 X 3.7 320 X 
•oz~,o -- JJ9CF8 1111012009 10400 1- ·73.4 . ..:s18. - • 
DZ-11 Jl9CF9 11/10/2009 3870 J 63.0 277 
DZ-12 Jl9CHO 11/10/2009 4370 J 62.8 286 

3.73 0.0535 0 .0308 0.386 B 1.49 23 . l 2.99 1800 299 0.747 U 0.747 
3.44 0.0273 U 0 .0273 0.361 B 1.38 8.86 2.75 890 275 0.688 U 0.688 
3.91 0.0303 0.0262 0.338 B 1.57 10.7 3. 13 854 313 0.783 U 0.783 

0.10 0.0072 B 0.0059 0.26 U 0.26 8.2 X 0.12 493 41.3 0.87 U 0.87 

3.84 0:07.11 0 ,0281. 0.294 B 1:54 12.4 . 3.07 · · 934 307 ff768 · U 0.768 

0.097 0.022 0.0060 0.25 U 0.25 11.3 X 0.12 986 39.7 0.83 U 0.83 

3.69 0.7230· 0.0242 0.3SJ· . B i.48 12;3 1.95 ::_ 947 - 295 , 0.738 U 0.738 
4.14 0.0250 U 0.0250 0.329 B 1.66 11.6 3.31 1710 331 0.828 U 0.828 

0.096 0.50 0.0053 0.25 U 0.25 9.5 X 0.12 839 39.5 0.83 U 0.83 
' 4,7!/" " 0.4,810 ·, 0.0296"' 0.3()0 B·.'· -L92' .: 12.s :;::-·,· 3_83' .' l,78Oi · ,• '· 38]-·-· o.958""\U:, o:958 

3.82 0.0170 B 0.0292 0.325 B 1.53 10.3 3.05 719 305 0.764 U 0.764 

0.10 0.019 0.0058 0.26 U 0.26 11.4 X 0.12 1040 41.3 0.87 U 0.87 
::·.4:g_9 :o.04s1, - - 0:0299 0:38J! B · ·,. L96 ·,,. 29.S •- - ·.,: -J.9J:., ·. 230(( -_-_ ·-.• . '_. 39-F _· ·.- o.9'18 '. Cl !" · o;9J8 .' 

4.20 0.0279 U 0.0279 0.367 B 1.68 6.47 3.36 760 336 0.840 U 0.840 
4.19 0.0287 U 0.0287 0.344 B 1.67 8.73 3.35 932 335 0.837 U 0.837 

Attachment 
Originator 
Checked 
Cale. No. 

Sheet No. -------
-'--J_. D-'.-'S_ko_..g_lie ___ Date 
_T..,.... E,_.-,-:Q'""'u,-ee_n~--,--Dnte 
0100D-CA-Y0352 Rev. No. 

11 of48 
04/ 15/ 11 
04/ 15/ 11 

0 



n 
I 

-.J 
0 

Attachment 1. 116-D-S Waste Site Metals Verification Sampling Results (8 Pages) 
Sample 

Location 

HEIS Silicon Silver Sodium Vanadium 
Number Sample Date ml!/kl! O POL mg/kg O POL ml!ikl! 0 POL ml!/kg Q POL 

Zinc 

m2/k2 0 POL 
SZ-3 Jl9CC8 11/10/2009 406 J 1.38 0.138 U 0.138 200 34.4 42.4 J 1.72 38 .2 6.88 

Duplicate of J 19CDB 
Jl9CC8 

SZ- I JI 9CC6 
SZ-2 Jl9CC7 
SZ-4 Jl9CC9 
SZ-5 J19CDO 
SZ-6 Jl9CDI 
SZ-7 Jl9CD2 
SZ-8 Jl9CD3 
SZ-9 Jl9CD4 

SZ-10 Jl9CD5 
SZ•l 1 Jl9CD6 
SZ-12 J19CD7 
DZ-4 I JIFIJ3 

· DZ-4 Jl9CF2 

Duplicate of JIFIJ8 
JI FIJ3 ' · 

I)Lipfic~ti; ~f . Jl9CHI . 
·· JI 9CF2 ., · · · · 

DZ-1 J19CD9 
DZ-2 Jl9CFO 
DZ-3 J19CF1 

DZ-5 • JIFJJ4 

J19CF3 

11/10/2009 

11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
11/10/2009 
I 1/10/2009 
11/10/2009 

3/16/11 
11/10/2009 : 

3/16/11 

·11/10/:2009 

11/10/2009 
11/10/2009 
11/10/2009 

3/16/11 

11/10/2009 

DZ-6' JIFIJ5 3/16/11 

DZ-.6 · Jl9CF4 11/10/2009 
DZ-7 JI 9CF5 11/10/2009 

DZ-8' JIFIJ6 3/16/ 11 

·DZ-8 Jl 9CF6 11/10/2009 
DZ-9 Jl9CF7 11/10/2009 

DZ-10' JI FIJ7 3/16/11 

DZ-10 · :J19CF8 11/10/2009 
DZ-II Jl9CF9 11 /10/2009 
DZ-12 Jl9CHO 11/10/2009 

531 1.41 

277 1.50 
520 1.77 
440 1.77 
346 1.29 
499 1.45 
420 1.51 
308 1.39 
479 1.67 
394 1.61 
512 1.42 
415 1.42 
178 MN 5.1 
381 T.43 · 

172 5.7 

· 417', 

439 1.49 
343 1.38 
402 1.57 
126 5.7 

. •4ll .1.54 

242 5.5 

424 J'.48 
491 1.66 

165 5.4 

750 1.92 
354 1.53 

250 5.7 

636 · 1.96 
441 1.68 
416 1.67 

0.141 u 0.141 193 I 35.3 35 .8 1.76 35.0 7.06 

0.150 u 0.150 268 37.6 76.8 1.88 51.7 7.51 
0.177 u 0.177 296 44.2 49.3 2.21 62.1 8.84 
0.177 u 0.177 252 44.3 56.9 2.21 47.1 8.85 
0.129 u 0.129 263 32.3 55.2 1.62 48 .1 6.46 
0.145 u 0.145 233 36.3 40.7 1.82 35.8 7.27 
1.30 0.151 299 37.7 65.4 1.88 48.6 7.53 

0.139 u 0.139 278 34.6 68.4 1.73 50.1 6.93 
0.167 u 0.167 300 41.6 54.4 2.08 48.4 8.33 
0.161 u 0. 161 265 40.2 61.5 2 .01 49.2 8.04 
0.142 u 0.142 236 35.5 52.9 J 1.77 46.3 7.10 
0.142 u 0.142 246 35.6 62. l 1.78 48.3 7.12 
0.15 u 0.15 256 53.5 47.8 X 0.085 36.8 X 0.36 

Oj43 u 0.143 · 236 · 35.8 60.4 

0.16 U 0.16 388 59.9 49.9 X 0.095 39.7 X 0.40 

.. ,.:.· ... 

0.14'7' U : 0.147 ; 270: 
" .: ·.: •' ; -· ,:.-.• 

0.149 U 0.149 266 37.3 45.1 1.87 65.8 7.47 
0.138 U 0.138 279 34.4 59.1 1.72 46.0 6.88 
0.157 U 0.157 240 39 .1 55.5 1.96 45.2 7.83 

0.16 U 0.16 355 59 ,5 68.0 X 0.095 44.5 X 0.40 

0.154 U 0 ] 54 . 247 38.4 . 39.0 T.92·''. ,• 60.1 7.68 · 

0.15 U 0.15 294 57 .1 50.7 X 0.091 40.9 X 0.39 
0.148 U 0.148 355 . 36.9 · 54.5 · 1.85 · 67.6 . 7.38 
0.166 U 0.166 249 41.4 50.7 2.07 47.8 8.28 

0.15 U 0. 15 252 56.8 · 49.1 X 0.09 39.8 X 0.38 

0.192 U 0.192 280 47.9 - ·41.2 2.40 · • -47,7 ·. 9.58 
0.153 u 0.153 257 38 .2 55.3 1.91 47.9 7.64 

0.16 u 0.16 287 59.5 52.0 X 0.095 42.7 X 0.40 

0.196' 0 0.196 214 '48.9 44:1 ,• ,. ' 2.45 ' ' 84.'3 :' · 
0.168 u 0.168 253 42 64.1 2.10 50.0 8.40 
0.167 u 0.167 283 41.9 60.0 2.09 48.4 8.37 
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Attachment 1 6D . 11 - -5 Waste 
Sample HEIS 

Sample Date 
Aluminum Antimony 

Location Number m1!/k2 0 POL m!!ikl! 0 POL 
SPA-I J19CH2 11/9/2009 5270 3.43 0.412 u 0.410 

Duplicate of 
Jl9CJ4 . 11/9/2009 5490 4.3 0.515 u 0.520 

JI9CH2 
SPA-2 Jl9CH3 11/9/2009 5870 4.91 0.589 u 0.590 
SPA-3 Jl9CH4 11 /9/2009 4870 3.46 0.416 u 0.420 
SPA--4 Jl9CH5 11/9/2009 4800 3.95 0.474 u 0.470 
SPA-5 Jl9CH6 11/9/2009 4880 3.99 0.479 u 0.480 
SPA-6 Jl9CH7 11/9/2009 6450 3.73 0.239 B 0.450 
SPA-7 Jl9CH8 11/9/2009 5230 4.15 0.498 u 0.500 
SPA-8 Jl9CH9 11/9/2009 5000 3.39 0 .205 B 0.410 
SPA-9 Jl9CJO 11/9/2009 5330 4.73 0 .567 u 0.570 

SPA-10 JI 9CJI 11 /9/2009 3700 3.41 0 .409 u 0.410 
SPA-II Jl9CJ2 11 /9/2009 5520 4.42 0.530 u 0.530 
SPA-12 Jl9CJ3 11/9/2009 6120 3.97 0.476 u 0.480 

OB- I J19CB4 11 /3/2009 
4570 3.51 0.421 u 0.421 

OB-2 Jl9CB5 11 /3/2009 4450 4.52 0 .542 u 0.542 
OB-3 Jl9CB6 11/3/2009 4880 4.35 0.522 u 0.522 
08-4 Jl9CB7 11/3/2009 4940 3.68 0 .441 u 0.441 
OB-5 Jl9CB8 11/3/2009 5720 4.94 0.593 u 0.593 
08-6 Jl9CB9 11/3/2009 4720 3.27 0.392 u 0.392 
08-7 Jl9CCO · 11/3/2009 4940 3.73 0 .447 u 0.447 
OB-8 J19CCI 11/3/2009 4650 4.14 0.496 u 0.496 
08-9 J19CC2 11 /3/2009 4570 3.57 0.429 u 0.429 

OB-10 J19CC3 11/3/2009 5290 4.00 0.480 u 0.480 
OB-I I J19CC4 11/3/2009 4140 3.79 0.455 u 0.455 
OB-12 Jl9CC5 11/3/2009 5350 4.45 0 .534 u 0.534 

EB Jl9CB3 11/3/2009 148 4.82 0.579 u 0.579 

n 
I 

---l -

1te etas s· M l V erificat10n s amp 'ng esu ts li R l (8 P ages) 
Arsenic Barium Beryllium Boron 

m!!lke 0 POL m!!lkl! 0 POL m!!/kl! 0 POL 111!!/ke 0 POL 
2.62 0.343 51.7 0.343 0.16 0.137 0.571 B 1.37 

2.25 0.430 57.0 0.430 0.164 B 0.172 0.791 B 1.72 

2.50 0.491 60.0 0.491 0.197 0.196 1.59 B 1.96 
2.28 0.346 51.3 0.346 0.151 0.139 0.657 B 1.39 
1.97 0.395 55.7 0.395 0.154 B 0.158 0.609 B 1.58 
1.93 0.399 67 .8 0.399 0.151 B 0.160 0.811 B 1.60 
2.29 0.373 69.9 0.373 0.214 0.149 0 .963 B 1.49 
1.91 0 .415 49.5 0.415 0.178 0.166 0 .777 B 1.66 
1.73 0.339 55.5 0.339 0.175 0.135 0.823 B 1.35 
2.48 0.473 61.0 0.473 0.184 B 0.189 1.04 B 1.89 
1.19 0.341 43.3 0.341 0.125 B 0.136 0.449 B 1.36 
2.01 0.442 60.4 0 .442 0.179 0.177 1.04 B 1.77 
2.79 0.397 63 .0 0.397 0 .197 0.159 1.31 B 1.59 

1.76 0.702 62.5 0 .351 0.157 0.140 0.57 B 1.40 

1.77 0.904 49.0 0.452 0.149 B 0.181 0.641 B 1.81 
2.15 0.871 53 .7 G.435 0 167 B 0.174 0.861 B 1.74 

1.89 0.735 51.6 0.368 0.167 0.147 0.732 B 1.47 
2.25 0.989 58.6 0.494 0 .189 B 0. 198 0.930 B 1.98 
1.85 0 .654 51.4 0.327 0.16 0.131 0.905 B 1.31 
1.83 0 .745 62.3 0.373 0.178 0 .149 0.789 B 1.49 
2.36 0 .827 55.8 0.414 0 .161 B 0.165 0.851 8 1.65 
1.73 0.715 56.3 0.357 0 .165 0.143 0.610 B 1.43 
2.29 0.800 56.8 0.400 0.184 0.160 0.880 B 1.60 
1.82 0.758 50.2 0 .379 0.167 0.152 0 .402 B 1.52 
2.42 0.889 62.l 0.445 0. 195 0.178 0.961 B 1.78 

0.964 u 0.964 1.73 0 .482 0.193 u 0.193 1.93 u 1.93 
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Cadmium 
m2/k2 
0.0564 

0.0627 

0.0577 
0.0459 , 
0.0449 
0 .0564 
0.0595 
0.0431 
0.135 
0.189 

0.0343 
0 .0579 
0 .0658 

0.0586 

0.0593 
0.0467 
0.0539 
0.0539 
0.0474 
0.0640 
0.0591 
0.0551 
0.0678 
0 .0457 
0 .0766 
0.193 

0 POL 
B 0.137 

B 0.172 

B 0.196 
B 0.139 
B 0.158 
B 0.160 
B . 0.149 

B 0.166 
u 0.135 
u 0.189 
B 0.136 
B 0.177 
B 0.159 

B 0.140 

B 0.181 
B 0. 174 
B 0.147 
B 0.198 
B 0.131 
B 0 .149 
B 0.165 
B 0.143 
B 0.160 
B 0.152 
B 0.178 
u 0.193 
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Sample 
Location 

SPA-I 
Duplicate of 

J19CH2 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-7 
SPA-8 
SPA-9 
SPA-10 
SPA-II 
SPA-12 
OB-I 
OB-2 
OB-3 
OB-4 
OB-5 
OB-6 
OB-7 
OB-8 
OB-9 
OB-10 
OB-11 
OB-12 

EB 

Attacl 

HEIS Calcium 
Sample Date 

Number 
m2'k2 0 POL 

Jl9CH2 11/9/2009 6280 68.6 

Jl9CJ4 11/9/2009 6090 85.9 

J19CH3 11/9/2009 6590 98 .1 
Jl9CH4 11/9/2009 6380 69.3 
Jl9CH5 11 /9/2009 5900 79.1 
J19CH6 11 /9/2009 5950 79.9 
Jl9CH7 11/9/2009 4970 74.7 
J19CH8 11/9/2009 6790 83.0 
Jl9CH9 11/9/2009 5550 67.7 
Jl9CJO 11/9/2009 6750 94.5 
JI 9CJ1 11/9/2009 4510 68.2 
JI 9CJ2 11/9/2009 7170 88.4 
Jl9CJ3 11 /9/2009 7960 79.4 
J19CB4 11/3/2009 6380 70.2 
Jl9CB5 11/3/2009 6530 90.4 
J19CB6 11/3/2009 6540 87.1 
J19CB7 11 /3/2009 5490 73 .5 
J19CB8 11/3/2009 6310 98.9 
Jl9CB9 11/3/2009 6450 65.4 
J19CCO 11/3/2009 5510 74.5 
Jl9CCI 11 /3/2009 6020 82.7 
Jl 9CC2 11 /3/2009 5630 71.5 
J19CC3 11 /3/2009 6390 80,0 
Ji9CC4 11/3/2009 5510 75.8 
Jl9CC5 11/3/2009 8480 88,9 
Jl9CB3 11/3/2009 44.5 B 96.4 

t 1. 116-D-5 Waste Site Metals Verification S lint! Results (8 P } 

Chromium Cobalt Copper -

ml!lk!! 0 POL m2/k2 0 POL mg/ke 0 POL 
l0.7 0.137 5.13 1.37 11.3 0.686 

8.67 0.172 5.53 1.72 11.7 0.859 

8.21 0.196 7.15 1.96 16.2 0.981 
7.30 0.139 5.86 1.39 12.7 0.693 
5.91 0.158 7.01 1.58 13.2 0.791 
7.64 0.160 6.65 1.60 13.4 0.799 
7.59 0,149 7.37 1.49 13.9 0.747 
6.56 0,166 7.66 1.66 14.7 0.830 
6.13 0.135 7.48 1.35 13.8 0.677 
6.82 0.189 7.81 1.89 14.1 0.945 
4.32 0.136 6.79 1.36 12.2 0.682 
6.80 0.177 7.09 1.77 13 .S 0.884 
8.44 0.159 6.84 1.59 14.1 0.794 
5.04 0.140 7,ll 1.40 14.1 0.702 
6.36 0.181 ·7.89 1.81 14.3 0.904 
6.70 0.174 7.27 1.74 14.5 0.871 
7.16 0.147 6.78 1.47 13.7 0.735 
7.88 0.198 7.55 1.98 14.7 0.989 
5.92 0.131 6.95 1.31 14.2 0.654 
5.75 0.149 7.56 1.49 15.3 0,745 
5.92 0.165 7.86 1.65 14.l 0.827 
5.59 0.143 6.97 1.43 14.2 0.715 
7.94 0.160 7.04 1.60 15.6 0.800 
4,22 0.152 7.49 1.52 15.4 0.758 
7.13 0.178 7.72 l.78 16.0 0.889 

0.197 0.193 1.93 u 1.93 0.964 u 0.964 

Hexavalent 
Iron 

Chromium 
m!!lk!! 0 POL m!!lkl! Q POL 
0.17 0.21 14600 13.7 

0.17 0.21 15700 17.2 

0.12 0.20 20000 19.6 
0.17 0.21 16900 13.9 
0.10 0.21 19500 15.8 
0. 14 0.21 18100 16.0 
0.14 0.21 20900 14.9 
0.06 0.21 20900 16.6 
0.10 0.21 19500 13.5 
0.18 0.21 20200 18.9 
0.16 0.20 18300 13.6 
0.07 , 0.20 19200 17.7 
0.13 0.21 18900 15.9 
0.21 u 0.21 20300 14.0 
0.18 B 0.21 22300 IS .I 
0.12 B 0.21 20600 17.4 
0.21 u 0.21 18700 14.7 
0.12 B 0.21 21300 19.8 
0.21 u 0.21 18400 13 .1 
0.21 u 0.21 20100 14.9 
O.IO B 0.21 20200 16.5 
0.11 B 0.21 19700 14.3 
0.20 u 0.20 19100 16.0 
0.21 u 0.21 20400 15.2 
0.21 u 0.21 20200 17.8 

:,.,_:•~··,;-:,:: ' .. ~ • =: ~.~-~-~--~~:-·\ 179 19.3 
Attachment Sheet No. 

::-:----,,,----- Date Originator T.o. ::;1cog11e 
Checked T. E. Queen Date 
Cale. No. OIOOD-CA-V03 52 Rev. No. 

m11/k11 
2.87 

2.86 

3.47 
2.76 
2.70 
2,72 
3.64 
2.86 
2.72 
2.92 
J.88 
2.85 
4.22 
2.23 
2.48 
2.49 
2.56 
2.91 
2.43 
2.62 
2.55 
2.23 
2.69 
2.06 
2.60 
0.482 

Lead 

Q PQL 
0.343 

0.430 

, 0.491 
0.346 
0.395 
0.399 
0.373 
0.415 
0.339 
0.473 
0.341 
0.442 
0.397 
0.351 
0.452 
0.435 
0.368 
0.494 
0.327 
0.373 
0.414 
0.357 
0.400 
0.379 
0.445 

u 0.482 
14 of 48 
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Sample 
Location 

SPA-1 
Duplicate of 

J19CH2 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-7 
SPA-8 
SPA-9 

SPA-10 
SPA-I I 
SPA-12 
OB-I 
08-2 
OB-3 
OB-4 
OB-5 
OB-6 
OB-7 
OB-8 
OB-9 

OB-10 
OB- 11 
08-12 

EB 

HEJS 
Sample Date 

Number 
Jl9CH2 11/9/2009 

Jl9CJ4 11/9/2009 

Jl9CH3 11/9/2009 
Jl9CH4 11/9/2009 
Jl9CH5 11/9/2009 
Jl9CH6 11 /9/2009 
Jl9CH7 11 /9/2009 
Jl9CH8 11 /9/2009 
Jl9CH9 11 /9/2009 
Jl9CJO 11 /9/2009 
Jl9CJI 11/9/2009 
Jl9CJ2 11 /9/2009 
Jl9CJ3 11 /9/2009 
J19CB4 11/3/2009 
J19CB5 11 /3/2009 
J19CB6 11/3/2009 
Jl9CB7 11 /3/2009 
J19CB8 11/3/2009 
J19CB9 I 1/3/2009 
Jl9CCO 11 /3/2009 
Jl9CCI I 1/3/2009 
J19CC2 11 /3/2009 
Jl9CC3 11/3/2009 
Jl9CC4 11 /3/2009 
Jl9CC5 11/3/2009 
Jl9CB3 11/3/2009 

Att h ac men - - as e I e ea s en 1ca ion t 1 116 D 5 W t s·t M t l V 'fi f S amp ng esu s Ii R It (8 P ages ) 
Mag11esium Manganese Mercury Molybdenum Nickel Potassium 

1111!/kl!: 0 POL me/kl!: 0 POL m2/ke: 0 POL me:ik11 0 POL ml!.ike: 0 PQL mg/kg 0 POL 
4010 51.5 235 3.43 0.0273 u 0.0273 0.208 B 1.37 9.99 2.75 936 275 

3690 64.4 234 4.3 0.0290 u 0.0290 0.219 B 1.72 9.23 3.44 1000 344 

4340 73.6 282 4.91 0.0265 u 0.0265 0.331 B 1.96 10.4 3.92 1430 392 
3860 52.0 240 3.46 0.0250 u 0.0250 0.251 B 1.39 IO.I 2.77 9 13 277 
3620 59.3 272 3.95 0.0243 u 0.0243 0.266 B 1.58 7.65 3.16 841 316 
4060 59.9 261 3.99 0,0257 u 0.0257 0.261 B 1.60 12.0 3.19 909 319 
3910 56.0 309 3.73 0.0257 u 0.0257 0.254 B 1.49 9.02 2.99 1370 299 
4040 62.3 279 4,15 0,0300 u 0.0300 0.295 B 1.66 8.67 3.32 967 332 
3880 50,8 263 3.39 0,0273 u 0.0273 0,258 B 1.35 8,49 2.71 952 271 
3670 70.9 271 4.73 0.0225 u 0.0225 0.277 B 1.89 8.57 3.78 1010 378 
3510 51.2 238 3.41 0.0265 u 0.0265 0.259 B 1.36 8.22 2.73 607 273 
3730 66.3 263 4.42 0,0257 u 0.0257 0.260 B 1.77 9.60 3.53 1050 353 
4210 59 .5 278 3.97 0.0265 u 0.0265 0.277 B I .59 10.4 3.18 1160 318 
3970 52.7 321 3.51 0.0265 u 0.0265 0.309 B 1.40 7.56 2,81 750 281 
3880 67.8 287 4 .52 0.0250 u 0.0250 0.353 B 1.81 8.26 3.62 770 362 
3860 65.3 264 4.35 0.0290 u 0.0290 0.285 B 1.74 8.27 3.48 849 · 348 
3490 55.1 253 3.68 0.0281 u 0.0281 0.265 B 1.47 8.26 2.94 800 294 
4280 74 .2 298 4.94 0.0250 u 0.0250 0.281 B 1.98 9.30 3.95 979 395 
3670 49,0 255 3.27 0,0281 u 0,0281 0.271 B 1.31 8,47 2.62 794 262 
3660 55 .9 280 3.73 0.0237 u 0.0237 0.298 B 1.49 7.66 2.98 879 298 
3520 62.1 278 4.14 0,0231 u 0.0231 0.297 B 1.65 7.45 3.31 813 331 
3440 53 .6 253 3.57 0.0100 B 0.0281 0.277 B 1.43 7.13 2.86 764 286 
3870 60.0 262 4.00 0.0273 u 0.0273 0.273 B 1.60 10.4 3.20 867 320 
3370 56.9 263 3.79 0.0276 0.0231 0.315 B 1.52 6.22 3.03 686 303 
3910 66.7 275 4.45 0.0290 u 0.0290 0.285 B 1.78 9.03 I 3.56 957 356 
25 .3 B 72.3 3.23 B 4.82 0.0281 u O.D281 1.93 u 1.93 3.86 u 3.86 35.3 B 386 

Attachment Sheet No. 
Originator J. D. Skoillie Date 
Checked T. E. Queen Date 
Cale. No. 0100D-CA-V0352 Rev. No. 

Selenium 
mg/kl! 
0.686 

0.859 

0.981 
0,693 
0.791 
0.799 
0.747 
0.830 
0.677 
0.945 
0.682 
0.884 
0.794 
0.702 
0.904 
0.871 
0.735 
0.989 
0,654 
0 .745 
0.827 
0.715 
0.800 
0.758 
0.889 
0,964 

0 POL 
u 0.686 

u 0.859 

u 0.981 
u 0.693 
u 0.791 
u 0.799 
u 0,747 
u 0.830 
u 0.677 
u 0.945 
u 0.682 
u 0 .884 
u 0.794 
u 0,702 
u 0.904 
u 0.871 
u 0.735 
u 0.989 
u 0.654 
u 0,745 
u 0.827 
u 0.715 
u 0.800 
u 0.758 
u 0,889 
u 0.964 
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A ttac 1me11t - -5 1 116 D W aste 1te etas en 1cation s· M I V "fi s amp 
Sample HEJS 

Sample Date 
Silicon Silver Sodium 

Location Number m!!lkl! Q PQL ma/kl! Q POL m1!/k11: 0 
SJ>A-1 Jl9CH2 I 1/9/2009 457 1.37 0.137 u 0.137 177 

Duplicate of 
Jl9CJ4 11/9/2009 514 1.72 0.172 u 0.172 205 

Jl9CH2 
SPA-2 J19CH3 11/9/2009 815 1.96 0.196 u 0.196 194 
SPA-3 Jl9CH4 11/9/2009 _461 1.39 0.139 u 0.139 180 
SPA-4 JJ9CH5 11/9/2009 548 1.58 0.1 58 u 0.158 186 
SPA-5 Jl9CH6 11/9/2009 660 1.60 0.16 u 0.160 185 
SPA-6 JJ9CH7 11/9/2009 615 1.49 0.149 u 0.149 200 
SPA-7 Jl9CH8 11/9/2009 607 1.66 0.228 0.170 214 
SPA-8 Jl9CH9 11 /9/2009 539 1.35 0.135 u 0.135 206 
SPA-9 J19CJO 11/9/2009 736 1.89 0.189 u 0.189 217 
SPA-10 Jl 9CJI 11 /9/2009 342 1.36 0.136 u 0.136 177 
SJ>A-11 JI 9CJ2 11 /9/2009 729 1.77 0,177 u 0.177 225 
SPA-12 Jl9CJ3 11 /9/2009 688 1.59 0.159 : U 0.159 227 
OB-I JJ9CB4 11/3/2009 451 1.40 0.140 u 0.140 254 
OB-2 Jl9CB5 11 /3/2009 453 1.81 0.181 u 0.181 213 
OB-3 Jl9CB6 11/3/2009 485 1.74 0.174 u 0.174 229 
OB-4 . Jl9CB7 11/3/2009 418 1.47 0.147 u 0.147 214 
OB-5 Jl9CB8 I 1/3/2009 643 1.98 0.198 u 0.198 238 
OB-6 Jl9CB9 I 1/3/2009 345 1.31 0.131 u 0.131 219 
OB-7 Jl9CCO 11/3/2009 461 1.49 0.149 u 0.149 214 
OB-8 Jl9CC1 11/3/2009 426 1.65 0.165 u 0.165 204 
OB-9 J l9CC2 ) 1/3/2009 363 1.43 0.143 u 0.143 227 
OB-10 JJ9CC3 l 1/3/2009 SIS 1.60 0.16 u 0.160 244 
OB-I I Jl9CC4 11/3/2009 420 1.52 0.152 u 0.152 232 
OB-12 Jl9CC5 11/3/2009 536 1.78 0.178 u 0.178 243 

EB Jl9CB3 11/3/2009 177 J.93 0.193 u 0.193 48.2 u 

Jg esu ts lli R I (8 P ages ) 
Vanadium 

POL mil/kg Q POL 
34.3 34 1.72 

43 .0 40.7 2.15 
I 

49.1 SI.I 2.45 
34.6 41.0 I. 73 
39.5 51.7 1.98 
39.9 48.2 2.00 
37.3 53 .9 1.87 
41.5 54.4 2.08 
33.9 54.5 1.69 
47.3 51.7 2.36 
34.1 51.9 1.71 
44.2 52.9 2.21 
39.7 48 .0 1.98 
35 .1 56.5 1.76 
45 .2 64.0 2.26 
43 .5 53.6 2. 18 
36.8 52 .6 1.84 
49.4 53 .6 2.47 
32.7 51.5 1.63 
37.3 55.8 1.86 
41.4 55.8 2.07 
35.7 54.6 1.79 
40.0 51.0 2.00 
37.9 55 .7 1.90 
44.5 53 .3 2.22 
48 .2 2.41 u 2.41 

Zinc 
mg/kg 0 POL 
32.1 6.86 

35.2 8.59 

41.2 9.81 
38 .6 6.93 
40.7 7.91 
38 .0 7.99 
44.5 7.47 
42.4 8.30 
41.7 6.77 
42.9 9.45 
37.6 6.82 
40.6 8.84 
43 .5 7.94 
41.8 7.02 
46 .J 9.04 
42.1 8.71 
39.4 7.35 
43.2 9.89 
41.3 6.54 
43.9 7.45 
43 .9 8.27 
41.8 7.15 
42.4 8.00 
42 .5 7.58 
45.0 8.89 
0.973 B 9.64 

Attachment ,--.,.,..----
Originator J. D. Skoglie 
Checked T. E. Queen 
Cale. No. 01000-CA-V0352 
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A 1. 116-D-5 Semi-Volatile 0 
0 

Ivsis Verif , s 
Jl9CC8 Jl9CD8 Jl9CC6 Jl9CC7 

Conslituenl 
SZ-3 Duplicate of Jl9CC8 SZ- 1 SZ-2 

11/10/2009 11/10/2009 11 / 10/2009 11/10/2009 
u~ike 0 POL u~ike 0 POL 111?ik2 0 l'OL 11ui k2 0 POL 

1,2,4-Trichlorobenzem: 341 u 341 335 u 335 337 u 337 356 u 356 
1,2-Dichlorobcnzene 341 u 341 335 u 335 337 u 337 356 u 356 
1,3-Dichlorobenzcnc 341 u 341 335 u 335 337 u 337 356 u 356 
I 4-Dichlorobenzene 341 u 341 335 u 335 337 u 337 356 u 356 
2,4,5-Trichlorophenol 341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 
2,4 6-Trichlorophenol 341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 
2,4-Dichlorophenol 341 u 341 335 u 335 337 u 337 356 u 356 
2 4-Dimethylpbenol 341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 
2 4-Dinitrophenol 1700 UJ 1700 1680 UJ 1680 1690 UJ 1690 1780 UJ 1780 
2 4-Dinitrotoluene 341 u 341 335 u 335 337 u 337 356 u 356 
2,6-Dinitrotoluene 341 u 341 335 u 335 337 u 337 356 u 356 
2-Chloronaphthalene 341 u 341 335 u 335 337 u 337 356 u 356 
2-Chlorophenol 341 u 341 335 u 335 337 u 337 356 ' u 356 
2-Methvlnaphlhalene 341 u 341 335 u 335 337 u 337 356 u 356 
2-Methylphenol (cresol, o-) 341 u 341 33 5 u 335 337 u 337 356 u 356 
2-Nitroaniline 1700 u 1700 1680 u 1680 1690 u 1690 1780 u 1780 
2-N itroohenol 341 u 341 335 u 335 337 u 337 356 u 356 
3+4 Metbylphenol (cresol m+p) 341 u 341 335 u 335 337 u 337 356 u 356 
3,3'-Dichlorobcnzidinc 68 1 u 681 67 1 u 671 674 u 674 712 u 712 
3-Nitroaniline 1700 u 1700 1680 u 1680 1690 u 1690 1780 u 1780 
4,6-Dinitro-2-methvlohcnol 341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 
4-Bromoohenylphenyl ether 34 1 u 341 335 u 335 337 u 337 356 u 356 
4-Chloro-3-methylphenol 341 u 341 335 u 335 337 u 337 356 u 356 
4-Chloroaniline 341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 
4-Chlorophenylphenyl ether 341 u 341 335 u 335 337 u 337 356 u 356 
4-Nitroaniline 1700 u 1700 1680 u 1680 1690 u 1690 1780 u 1780 
4-Nitrophenol 1700 UJ 1700 1680 UJ 1680 1690 UJ 1690 1780 UJ 1780 
Acenaohthene 341 u 341 335 u 335 337 u 337 356 u 356 
Acenaphthylene 341 u 341 335 u 335 337 u 337 356 u 356 
Anlhracene 341 u 341 335 u 335 337 u 337 356 ' u 356 
Benzo{ a )anlhrncene 341 u 341 335 u 335 337 u 337 356 u 356 
Benzo(a)ovrene 341 u 341 335 u 335 337 u 337 356 u 356 
Benzo(b )fluo rnnU1ene 341 u 341 335 u 335 337 u 337 356 u 356 
Benzo/ 1!11i)oervlene 341 u 341 335 u 335 337 u 337 356 u 356 
Benzo(k)fluoranthene 341 u 341 335 u 335 337 u 337 356 u 356 
Bis/2-chloro- l-methvlethvllether 341 u 341 335 u 335 337 u 337 356 u 356 
Bis(2-Chloroethoxy}methane 341 u 341 335 u 335 337 u 337 356 u 356 
Bis/2-chloroethvll ether 341 u 341 335 u 335 337 u 337 356 u 356 
Bis(2-etbylhexyl} phlhalate 341 u 341 335 u 335 337 u 337 356 u 356 
Butylbenzylphthalate 341 u 341 335 u 335 337 u 337 356 u 356 

' Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples are for infonnation 
only. 

lineR ·o {16 P 
' 

agesJ 
J19CC9 Jl9CD0 

SZ-4 SZ-5 
11/10/2009 11/10/2009 

112/k2 0 POL 112/kc 0 POL 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 UJ 339 341 UJ 341 
339 UJ 339 341 UJ 341 
339 u 339 341 u 341 
339 UJ 339 341 UJ 341 
1690 UJ 1690 1710 UJ 17 10 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 33 9 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
1690 u 1690 1710 u 1710 
339 u 339 341 u 34 1 
339 u 339 341 u 341 
678 u 678 682 u 682 
1690 u 1690 1710 u 171 0 
339 UJ 339 341 UJ 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 UJ 339 341 UJ 341 
339 u 339 341 u 341 
1690 u 1690 1710 u 1710 
1690 UJ 1690 1710 UJ 1710 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 

Attachment I Sheet No. 

Originator J. D. Skoglie Date 

Checked T. E. Queen Date 
Cale. No. OIOOD-CA-V0352 Rev. No. 

J19CDI 
SZ-6 

11/10/2009 
uu/ke: , 0 POL 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 UJ 336 
336 UJ 336 
336 u 336 
336 UJ 336 
1680 UJ 1680 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
1680 u 1680 
336 ' u 336 
336 u 336 
67 1 u 671 
1680 u 1680 
336 UJ 336 
336 u 336 
336 u 336 
336 UJ 336 
336 u 336 
1680 u 1680 
1680 UJ 1680 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
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Constituent 

1,2,4-Trichlotobenzcne 
I 2-Dichlorobcnzcnc 
1,3-Dichlorobenzene 
I 4-0ichlorobenzene 
2,4 5-Trichlorophenol 
2,4 6-Trichlorophenol 
2,4-Dicbloroohenol 
2,4-Dimethylphenol 
2,4-0initrophcnol 
2 4-Dinilrotoluene 
2,6-Dinitrotoluene 
2-Chloronaohlhalene 
2-Chlorophenol 
2-Mcthylnaphthalcne 
2-Methvlohenol ( cresol, o-) 
2-Nitronniline 
2-Nitrophenol 
3+4 Methylphenol (cresol, m+o) 
3,3'-Dichlorobenzidine 
3-Nitroanilinc 
4 6-Dinitro-2-metbylphenol 
4-Bromophenylphenyl ether 
4-Chloro-3-methvlohenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphlhylenc 
Anthracene 
Benzo( a )anthracene 
Benzo( a 1nvrene 
Benzo(b )fluoranthene 
Benzo{ghi)perylene 
Bcnzo{k)fluornnthene 
Bis(2-chloro-1-methylethyl)ether 
Bis/2-Chloroethoxv)melhane 
Bis(2-chloroethvl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 

JI9CD2 
SZ-7 

ll/10/2009 
ue/k!! 0 POL 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 UJ 338 
338 UJ 338 
338 u 338 
338 UJ 338 
1690 UJ 1690 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
1690 u 1690 
338 u 338 
338 u 338 
676 u 676 
1690 u 1690 
338 UJ 338 
338 u 338 
338 u 338 
338 UJ 338 
338 u 338 
1690 u 1690 
1690 UJ 1690 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 V i 338 

. 
J19CD3 Jl9CD4 

SZ-8 SZ-9 
11/10/2009 ll/10/2009 

Ul!ikl! Q POL u2/k2 0 PQL 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 UJ 338 341 UJ 341 
338 UJ 338 341 UJ 341 
338 u 338 341 u 341 
338 UJ 338 341. UJ 341 
1690 UJ 1690 1700 UJ 1700 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
1690 u 1690 1700 u 1700 
338 u 338 341 u 341 
338 u 338 341 u 341 
677 u 677 681 u 681 
1690 u 1690 1700 u 1700 
338 UJ 338 341 UJ 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 UJ 338 34[ UJ 341 
338 u 338 34[ u 341 
1690 u 1690 · 1700 u 1700 
1690 UJ 1690 1700 UJ 1700 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 . U 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 

Jl9CD5 
SZ-10 

11/10/2009 
ul!ikg 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 UJ 340 
340 UJ 340 
340 u 340 
340 UJ 340 
1700 UJ 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
679 u 679 
1700 u 1700 
340 UJ 340 
340 u 340 
340 u 340 
340 UJ 340 
340 u 340 
1700 u 1700 
1700 UJ 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 

J19CD6 JI9CD7 
SZ-11 SZ-12 

11/10/2009 11/10/2009 
uvi k!! 0 POL ll!!ike 0 POL 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 UJ 337 338 UJ 338 
337 UJ 337 338 UJ 338 
337 u 337 338 u 338 
337 UJ 337 338 UJ 338 
1690 UJ 1690 1690 UJ 1690 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
1690 u 1690 1690 u 1690 
337 u 337 338 u 338 
337 u 337 338 u 338 
674 u 674 676 u 676 
1690 u 1690 1690 u 1690 
337 UJ 337 338 UJ 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 UJ 337 338 UJ 338 
337 u 337 338 u 338 
1690 u 1690 1690 u 1690 
1690 UJ 1690 1690 UJ 1690 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
337 u 337 338 u 338 
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Constituent 

Carbazole 
Ch,ysene 
Di-n-butvlohthalate 
Di-n-octylphthalale 
Dibenzfa hlanthracene 
Dibenzofuran 
Diethyl phthalatc 
Dimethyl phthalate 
Fluoranth~ne 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloro~vclooenladicnc 
Hexachloroethane 
lndeno(I 2,3-cdlovrcne 
lsoohorone 
N-Nitroso-<li-n-dipropylamine 
N-Nitrosodiphenvlamine 
Naohthalene 
Nitrobenzene 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pvrene 

Attacllmcnt I. llb-U-5 :sem1-vo1atue unrnnlc Analvs1s vermcauon :samolmg ltesults. {lb rages) 
J19CC8 Jl9CD8 Jl9CC6 J19CC7 Jl9CC9 Jl9CDO 

SZ-3 Duplicate of J19CC8 SZ-1 SZ-2 SZ-4 SZ-5 
ll/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 

U!!'/k!!' 0 POL U!!'/k!! 0 POL .~ 0 POL '~"/k., 0 POL u2/k11 0 POL uu/kf! 0 POL 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 U1 337 356 u 356 339 u 339 341 u 341 
341 u 34 1 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 U , 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 

341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 339 UJ 339 341 UJ 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 UJ 341 335 UJ 335 337 UJ 337 356 UJ 356 339 UJ 339 341 UJ 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
1700 UJ 1700 1680 UJ 1680 1690 UJ 1690 1780 UJ 1780 1690 UJ 1690 1710 UJ 1710 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 
341 u 341 335 u 335 337 u 337 356 u 356 339 u 339 341 u 341 

Attachment I Sheet No. 
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Jl9CD1 
SZ-6 

11/10/2009 
llt!/kl!: 0 POL 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 ·--··-
336 u 336 
336 U I 336 
336 u 336 
336 UJ 336 
336 u 336 
336 u 336 
336 UJ 336 
336 u 336 
336 u 336 
336 u 336 
336 u 336 
1680 UJ 1680 
336 u 336 
336 u 336 
336 u 336 
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Constituent 

Carbazole 
Chrysene 
Oi-n-butvlohthalatc 
Oi-n-octylphthalate 
Dibenzfa h]anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthcne 
Fluorene 
Hexachlorobcnzene 
Hexachlorobutadiene 
Hexacl1lorocyclopentadiene 
Hcxachloroethane 
lndeno( 1,2,3-cd)ovrene 
lsoohorone 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylamine 
Naphthalene 
N itrobenzene 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pvrene 

Jt9CD2 
SZ-7 

11/10/2009 
1111:/kll Q POL 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 UJ 338 
338 u 338 
338 u 338 
338 UJ 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
1690 UJ 1690 
338 u 338 
338 u 338 
338 u 338 

. 
Jl9CD3 Jl9CD4 

SZ-8 SZ-9 
11/10/2009 11/10/2009 

u!l.ikl! 0 POL 1u,/ke: Q POL 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 34 1 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 UJ 338 341 UJ 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 UJ 338 341 UJ 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 
1690 UJ 1690 1700 UJ 1700 
338 u 338 341 u 341 
338 u 338 341 u 341 
338 u 338 341 u 341 

.Jt9CDS 
SZ-10 

11/10/2009 
11e:/k11 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 UJ 340 
340 u 340 
340 u 340 
340 UJ 340 
34.0 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 UJ 1700 
340 u 340 
340 u 340 
340 u 340 

~ , 
Jl9CD6 Jl9CD7 
SZ-lJ SZ-12 

11/10/2009 11/10/2009 
u2/k1! 0 POL u11/k2 0 
337 u 337 338 u 
~37 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 ,u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 UJ 337 338 UJ 
337 u 337 338 u 
337 u 337 338 u 
337 UJ 337 338 UJ 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
1690 UJ 1690 1690 UJ 
337 u 337 338 u 
337 u 337 338 u 
337 u 337 338 u 
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POL 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
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338 
338 
338 
1690 
338 
338 
338 
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Auacnmem 1. 110-u-::, .:1enu-vo111me urgamc Ann1ys1s vermcauon .:1amp1111g Kesuus. po rugesJ 
Re-sample DZ-4- J19CF2 · .- Re-sample Duplicate '·."Jl9CH1 ·. J19CD9 J19CFO Jl9CFI 

Constituent JIFIJ3' · I>Z:4 · .. · .. ' of J1FIJ3 -JIFIJ8' Dupllc~~~ o(J~9c;r~ DZ-1 DZ-2 DZ-3 
3/16/11 11/.10/2009 3/16/11 . 11/10/2009',. 11/10/2009 11/ 10/2009 11/10/2009 

ul!!k• 0 POL u!!/1'2 : 0 · POL . u,ik• 0 POL ""/le" ·._. ff ' :·· POL .. 112/ke: 0 POL µllfk2 0 POL µe:/ke: 0 POL 
1 2,4-Trichloroberuene 29 U 29 681 · Um 681 29 U 29 ·.340·. ·uy .. :340 •. 350 UJ 350 341 UJ 341 346 UJ 346 
1,2-Dichlorobenzcne 23 U 23 681 um 681, 23 U 23 340 (Jj · .. ·. 340 · 350 UJ 350 341 UJ 341 346 UJ 346 
1,3-Dichlorobenzene 12 U 12 681 · .l.!D ,""68 L' 13 U 13 3~o· u , ' 340" · 350 U 350 341 U 341 346 U 346 
1,4-Dichlorobenzene 14 U 14 · 681 ·,;. UID' 681-.' 14 U 14 .340 .uJ , • -340 350 UJ 350 341 UJ 341 346 UJ 346 
2,4,5-Trichlorophcnol 10 U 10 ·. 681. ' UJP - 681' 10 U 10 3.40 ::· UJ•. 340 350 UJ 350 341 UJ 341 346 UJ 346 
2,4,6-Trichlorophcnol JO U JO 681" . UJD · 68!' JO U 10 . 340 , ' UJ ·34q 350 UJ 350 341 UJ 341 346 UJ 346 
24-Dichlorophenol 10 U 10 . 681 : Um ··68·1 10 U 10 : 340 .-' t]J'.. " 340 -: 350 UJ 350 341 UJ 341 346 UJ 346 
2 4-Dimethylphenol 69 U 69 :· 681 ·UJD i'68L' 69 U 69 ·:'. 340 ·, "UJ : 34(J"'i 350 UJ 350 341 UJ 341 346 UJ 346 
24-Dinitrophcnol 350 U 350 34f0 UJD ' 3410 ' 350 U 350 · 1100 ·- .tJr · :,1,7Q~F 1750 UJ 1750 1700 UJ 1700 1730 UJ 1730 
2,4-Dinitrotoluene 69 U 69 :._ ' 681::· ·UO - _68'!' . 69 U 69 340 lJ; ·. 3~0 :, 350 U 350 341 U 341 346 U 346 
2 6-Dinilrotoluene 29 U 29 681 ·up ·.· ,681 .· 29 U 29 ' 3'10·,· '.i.:J'•, ··340-': 350 U 350 341 U 341 346 U 346 
2-Chloronaohthalene 10 U 10 . ' 6Sl ,' ·.uo 681' '•· 10 U 10 · 340,:· ;·,u · ., '340 i' 350 U 350 341 U 341 346 U 346 
2-Chlorophenol 22 U 22 681 UJD · 681 22 U 22 J4Q :uJ -- 340 ' 350 VJ 350 341 UJ 341 346 UJ 346 
2-Methylnaphthalene 20 U 20 681 UJD 681 20 U 20 ·. 340 ' . UJ · ' '.340 ·. 350 UJ 350 341 UJ 341 346 UJ 346 
2-Methylphenol (cresol, o-) 14 U 14 · 681 'UJD 68f· . 14 U 14 340 UJ · ·340 350 UJ 350 341 UJ 341 346 UJ 346 
2-Nitroanilinc 52 U 52 3410 .UD 3410 52 U 52 1700 . U 1700 1750 U 1750 1700 U 1700 1730 U 1730 
2-Nitroohenol 10 U 10 681 UJD 681 10 U 10 340 UJ '340· 350 UJ 350 341 UJ 341 346 UJ 346 
3+4 Methylphenol (c~ol, m+p) 34 U 34 68'1 UD 681 · · 35 U 35 340 U 340 · 350 U 350 341 U 341 346 U 346 
3 3'-Dichlorobenzidine 94 U 94 1360 UJD 1-360 94 u· 94 . 680 · UJ 6&0 700 UJ 700 682 UJ · 682 692 UJ 692 
3-Nitroaniline 76 U 76 3410. OD- -.3410 '.' 77 U 77 1700 · 0 ·1 1'700 · 1750 U 1750 1700 U 1700 1730 U 1730 
4,6-Dinitro-2-methylphenol 340 U 340 681 .' ·UJD · 68.1- · 350 U 350 340· UJ · .:340,-' 350 UJ 350 341 UJ 341 346 UJ 346 
4-Bromoohenvlohenvl ether 20 U 20 681" J IO:· 681 · 20 U 20 340 · · u_.· -' 34-C! ' .- 350 U 350 341 U 341 346 U 346 
4-Chloro-3-methylohcnol 69 U 69 681 .. UJD · 681 ··. 69 U 69 34(f :. :UJ - ·340, · 350 UJ 350 341 UJ 341 346 UJ 346 
4-Chloroaniline 85 U 85 681 ' -UJD · 681 °· 86 U 86 340 · ·· !JJ 340 350 UJ 350 341 UJ 341 346 UJ 346 
4-Chlorophcnylphenvl elher 22 U 22 • p&l · :·uo< ·681 ' 22 U 22 ·340 ;- .: tr ,·, ·-340 · 350 UJ 350 341 U 341 346 U 346 
4-Nitroaniline 75 U 75 · 34w -- .UD •,· 3410 · 76 U 76 ·' 1700:f IY"'. 1100 · 1750 U 1750 1700 U 1700 1730 U 1730 
4-Nitrnphenol 100 U 100 ·3410 · .UD · "341'0 · 100 U 100 '·:17001' · ·0. ) 1700" 1750 UJ 1750 1700 U 1700 1730 U 1730 
Acenaph1hene 11 U 11 681 · UJD ·- '681· 11 U 11 340·' ' ·- UJ-. (:3'40 : 350 UJ 350 341 UJ 341 346 UJ 346 
Acenaohthvlene 18 U 18 '"68J UD 681- · 18 U 18 ·· '-340,.' ,·O•" ;-·•340·., 350 U 350 341 U 341 346 U 346 
A11thracene 18 U 18 356 ·m · 681· 18 U 18 ·340,:, VJ ' 340 · · 350 UJ 350 341 UJ 341 346 UJ 346 
Benzo(a)anthr•cenc 21 U 21 ' 1680 .. -I! · :681 ·:. 21 U 21 · ·340 :·.u , .:: :• 3<10 :; 350 U 350 341 U 341 102 1 J 346 
Benzo(a)pyrene 21 U 21 2070 D 681 - •. 21 U 21 340:" · O.' · ' Jil0· :, 350 U 350 341 U 341 80.9 J 346 
Benzo(b)fluoranthene 27 U 27 2310 D 681 · 27 U 27 340· D 340 350 U 350 341 U 341 95 J 346 
Benzo(2hi)oe,vlene 17 U 17 1960 -D 681 · 17 U 17 340·· ·. U · ' 340" · 350 U 350 341 U 341 346 U 346 
Benzo(k)fluoranthene 42 U 42 .2020 D · 681 -·- 42 U 42 340 :- · u· . ·34q· ·. 350 U 350 341 U 341 96.5 J 346 
Bis(2-chloro-l-melhylclhyl)ether 24 U 24 681 :·UD - · :· 681 .< 24 U 24 ·340 · ·tJ ··· ·-·340 • 350 U 350 341 U 341 346 U 346 
Bis(2-Chloroethoxy)methane 24 U 24 · 681 . --um ·. 681 24 U 24 340 -- ·UJ. '· ·3<10 · 350 UJ 350 341 UJ 341 346 UJ 346 
Bis(2-<:hloroethyl) ether 17 U 17 . 681 .Um · 6~1 . 17 U 17 - .340 ··· ,. UJ . 340 ·· 350 Ul 350 341 UJ 341 346 UJ 346 
Bis(2-ethvlhexvllohtholate 110 JB 48 , 68 F -UD' · 681 110 JB 48 , 340 ·-o: · 340 350 U 350 341 U 341 346 U 346 
Butvlbenzvlphthalale 45 U 45 ' 681' UJD i 68t ·' 45 U 45 -•·34Q.· " • UJ· ·- 340 ; 350 UJ 350 341 UJ 341 346 UJ 346 
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Attachment 1. 116-D-S Semi-Volatile Organic Analysis Verification Sampling Results. (16 Pages) 

Constituent 

Re-sample DZ-5 -
JlFlJ4 ' 
3/16/H 

ul!!k2 I _Q_ I PQL 
I d_,4-Trichlorobcnzene 29 I u I 29 
1,2-Dichlorobenzene 23 I u I 23 
1,3-Dichlorobenzene 13 I u I 13 
1,4-Dichlorobenzene 14 I u I 14 
2,4,5-Trichlorophenol II u 
2,4.16-Trichlorophenol II u 
2.4-Dichlorophenol II u 
2,4-Dimethylphenol 69 u 
2.4-Dinitrophenol I 350 I U 
2,4-Diniu-otoluene I 69 I U 
216-Diniu·otoluene I 29 I U 
2-Chloronap_hthalene I 11 I U 
2-Chloroj>_henol I 22 I U 
2-Meth~hlhalene I 20 I U 
2-Methylphenol (cresol, o-) I 14 I U. 
2-Nitroaniline I 53 I U 
2-Nitrophenol I 11 I U 
3+4 Melhylphenol ( cresol, m+p) I 3 5 I U 

1
3,3'-Dichlorobenzidine 95 ..lJ:J. 
3-Nitroaniline 77 ru 
4,6-Dinitro-2-methylphenol I 350 I U 
4-Bromophenylphenyl ether I 20 I U 
4-Chloro-3-methylphenol I 69 I U 
4-Chloroaniline I 86 I U 

II 
II 
JI 
69 

350 
69 
29 
II 
22 
20 
14 
53 
11 
35 
95 
77 
350 
20 
69 
86 

J19CF3 ·.· c-:·. 
D~~ :, ., 

11/10/2009 · 
· 111!/kgJ_Q_;j ,,POL 
',339ee "j- UJ - I· ·,339·.- :' 

339 · I UJ I · ·339· •· 
339 I u I 339·· 
339 I VJ I 339:. 
339 I UJ . I 339 
339 I UJ :I 319 , 
339 · I 111 I 339 
339 · I ·UJ I 33.9 ·-
HOO 1 ·un '1'700 

· '339 +· U ,i ·:339 ' 
,339 I U I · 339 · ·· 

' 339 'f ·u:-1: 339 ' 
J39 l·lJf ·j _339 -
339 .I UJ I 339 

-. 339 . IUJ I 339 . 
1100 I u I , 1100 
· 339 I -w I 339 · 
339 I u I 339 
679 UJ 679 
1700 U 1700 
339 I UJ I 339 
339 I u I 339 
339 I UJ, I 339 · 
339:: I UJ I 339 · 

4-Chlorophenylphenyl ether I 22 I U 22 I ~39 I u I · 339 · 
4-Nitroaniline I 76 I U 76 I 1100 Y u t 1700 · 
4-Nitrophenol I I 00 I U JOO F'l700 ··1 ·U I· 1700'·' 
Acenap_hthene I 11 I U II :·:339 • l"' UJ I· 339 ~--
Acena_phthylene I 18 I U 18 :3'39.; r .D""'"T ' 3JF, 
Anthrncene I I 8 I U 18 ,_3~ I UJ ·I 339 '· 
Benzo(~anthracene I 21 I U 21 339 '. I ,u .p 3'39 
Benzo(a)pyrene I 21 I U 21 339 ·I u I . 339 ·· 
Benzo(b )fluoranthcnc I 28 I U 28 339. I u · I 339. 
Benzo(ghi)pe1ylene I 17 I U 17 339 I u I 339 
Benzo_(k)fluoranthene I 42 I U 42 339 ·I V I ,339 
Bis(2-chloro-J-methylethyl)ether I 24 I U 24 339 .. I U· I 33~ 
Bis_(2-Chloroclhoxy)methane I 24 I U 24 . 339 I UJ . I 339 · 
Bi_s{2-chloroethyl) ether I 17 I U 17 339 I UJ I 339 
Bis{2-ethylhexyl) phthalate I 120 I JB 48 . 339 I u I 339 · 
Butylbenzylphthalate I 45 I U 45 339 I UJ I · 339 . 

Re-sample DZ-6 -
JlFlJS 1 

3/16/ll 
ug/k2 I _Q__l_!>_Q_L 

30 I u I 30 
23 I u I 23 
13 I u I 13 
14 I u I 14 
11 I u I \I 
11 I U I 11 
II I U I JI 
10 I u I 70 
350 I u I 350 
70 I u I 70 
30 I u I 30 
11 I U I ti 
221u122 
20 I u I 20 
14 I u I 14 
53 I u I 53 
II I U I II 
35 I u I 35 

96 I u I 96 
78 U 78 

350 I u I 350 
20 I u I 20 
10 I u I 70 
87 I u I 87 
22 I u I 22 
77 I u I 77 
100 I u I 100 
11\U l ll 
18 I u I 18 
18 I u I 18 
70 I J I 21 
98 I J I 21 
130 I JX I 28 
35 I J I 17 
43 I ux I 43 
24 I u I 24 
24 I u I 24 
18 I u I 18 
120 I JB I 49 
46 I u I 46 

· 1 J19CF4° 1:,: : I Jl9CFS . ; oz:.{ . : DZ-7 

- : t 1i:irihoo,9 •-' w1012009 

Re-sample OZ-8 -

JlFlJ6' 
3/16/11 

·: Jl9CF6 ·.::nz;s . 
'.1 iii()/2009 

cl1ll[kg 1:cftJ>QL:J µgtkg I Q I PQL ug/kg I Q I PQL ''111!,'kli k ·-0 'I '·PQL ' 
J 730 · 1 :U.!Ql ] 730 : I 339 I VJ I 339 
·1730 I UID'I f rnr·1 339 I UJ I 339 
mo-. I UD. I 1 ~3Q ·, I 339 I u I 339 

- 1130 -I UJD I 1730 i i 339 I UJ I 339 
I 73dTDfn I. i7to I 339 I UJ I 339 

·1730 • 1.um1 · 1730 .. I 339 I UJ I 339 
1730 , I UJO I· mo I 339 I UJ I 339 
1730 I VJD I\ j730::; .. 1 339 I UJ I 339 
8(!50 JUJQl ' 8650 ' I 1690 I UJ I 1690 

' 1730 l' UD I'•.: l730 i l 339 I U I 339 
·· mo I ,µp I 17.3Q :·t 339 I u I 339 

1730 · 1- UD I ,1130 I 339 I U I 339 
1730· \JJO ,,,mo: ,1 339 I UJ I 339 
1730:· UJD ··J73Qi. l 339 I UJ I 339 
mo IWPI 1730··1 339 I UJ I 339 
865Q 0 1:uo I 8650' I 1690 I u I 1690 
1130 I um I f73Q. I 339 I UJ I 339 
1730 :I UDl· 1730 I 339 I u I 339 
3460 · UJD · 3460 678 UJ 678 
8650 UD 8§50 1690 U 1690 
1730 I UJDI mo I 339 ! UJ I 339 
1730 '· 1 tJD I mo I 339 I u I 339 
mq_ I UJD 1- 1730. I 339 I UJ I 339 
mo IOJD I- 1739' I 339 I UJ I 339 
mo I UO,I T 730 I 339 I U I 339 

· 8650 I UDl 8650 11 1690 I u I 1690 
:8650 '. !'UDl '865Q ;_,, 1690 I U I 1690 
1730' f UJD I · 1'73P ·I 339 I UJ I 339 
1130: I ,uo 1-:I-7.30' I 339 I u I 339 

,"1.730 . I UJD- l '"1730 ' I 339 I UJ I 339 
1350 <I .:,n :T, 1730-,1 339 I u I 339 

· 8410 I n , 1~ q_:39 , I 339 I u I 339 
· 80J0 '.· J.· o .- l : 113oi'I 339 I u I 339 
· 7870 · I o ·l -1730/ I 339 I u I 339 
. 7570 I . D ,I " 1730> I 339 I U I 339 

·J:730 I UD I 1130, I 339 I U I 339 
1730 I UJD I .- 1739:· 1 339 I UJ I 339 
1730 I OJD I 1730: I 339 I UJ I 339 

·1730 I UD l-" 1130 I 339 I U I 339 
1730 I UJDI . i:730 '· 1 339 I UJ I 339 

Attachment 

31 I u 
24 I u 
13 I u 
IS I u 
11 I u 
II I U 
II I U 
72 I u 

360 I u 
72 I u 
31 
II 
23 
21 
14 
55 
II 
36 
98 
80 

360 
21 
72 
90 
23 
79 
110 
JI 
19 
19 
22 
22 
29 
17 
44 
25 
25 
18 
120 
47 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
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Checked T. E. Queen 
Cale. No. OIOOD-CA-V0352 

31 
24 
13 
IS 
II 
II 
II 
72 
360 
72 
31 
II 
23 
21 
14 
55 
II 
36 
98 
80 

360 
21 
72 
90 

> J4s:; J .:ur1 ··:J48 
. ' '.!48 · l UJ -I 348 . 
: 3!!8 ·--- 1 · u I 348 

348 I ·m I 348 · · 
-348 I UJ I . 348 ·· 
348 l OJ. I 3~8 · 
348 I UJ I · -~48 -
348 r tJJ I 31a8 
!'740 . I UJ I 1740 · 

··• Jef8 J V. I 348. -.-
·· 3!i8 . I u ·-1 348 · 
·<llFfU:,,f "34g , 
•3,t&) t •.:ULI ·J;:t8 . 

• 348 , l"tifl ; ,348'-
.-·, 3118:,q :: -VJ I · 348, 
" 1,740-'•I ··u · I · 1740 . 

348 --' I · rn -1·· 343--
-- 348 '.I u, -I 348 
, 1!96 , UJ I 696 · 

l'140 · U 1740 
348' ;I UJ j 348_ 
34~- I ,u I 348 

-· 348 :. I UJ •I · 348 
' 348 I •UJ , I · 348 · 

23 1 .34r 1 . u 1 3ll8 
79 1"'1740 1: •·U: I 1740 
110 1:·,-T14o. P.u -d i:140 --
11 I ~34.8.-- jc:!JJ' I ·348 
19 I ~)48tif "u I · 348 
19 I 348S I UJ I · 348 
22 I ·;mt , j;·,·F L· 348 
22 I , 147 I J.·· I , 348• , 
29 1·•·-148 '•: 1·- r :1,,-' 348 -C 
11 rc:90:J :··1•,;r , I 348 
44 
25 
25 
18 
50 
47 

Sheet No, 
Date 
Date 
Rev. No. 

JW C•l. -J,, i'.' 348 '. 
- 3j 8_.' [ ~U . J - 348 
348 · I VJ I 348 
318 I UJ I 348 

. 348 - I u I 348 
348 J UJ I 348 " 
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Con5tituent 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dich)orobenzene 
2,4,5-Trichloruphenol 
2,4,6-Trichlo1ophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitronhenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnap!Jthalene 
2-Metbylphenol (crcsol, o-) 
2-Nitroanilinc 
2-Nitrophenol 
3+4 Mcthylphenol (cresol, m+p) 
3,3 '-Dichlorobenzidine 
3-Nitrooniline 
4 6-Dinitro-2-methylphenol 
4-Bromonhenvlnhenvl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
4-Nitroohenol 
Acenaphthene 
Acenaphthvlene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)ovrene 
Benzo<b )fluoranthene 
Ben71>1'<>hi)r,ervlene 
Benzofk)fluoranthene 
Bis(2-chloro- l-methylethvllether 
Bis(2-Chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis/2-ethvlhexyl) r,hthalate 
Butylben:tylphlhalate 

1. 116-D-5 Semi-Volatile 0 ' - Analysis Verifi -a s 
Jl9CF7 Re-sample DZ-10- ,. ';',:P?Sf.8. ''·'• 

DZ-9 JIFIJ7 • ·-02;:10. • ·: . 
11/10/2009 3/16/11 pit91i~o9 . 

u!!lka 0 POL UL'lkv 0 POL ·'U:v/ki( ''0 ' :·0-.POL 
343 UJ 343 31 u 31 ;362/ · .,uh :·)62.:, 
343 UJ 343 25 u 25 ,··362'. -ur · 362 . 
343 u 343 13 u 13 ·., 362;:: :•.'1.J . .... 362 ·,· 

343 UJ 343 15 u 15 :' 362 ,. 1.JJ ' ·· %2 .: 
343 UJ 343 11 u 11 · ;362·: :;ui. . -362 , 

343 UJ 343 11 u 11 362> JJJ· · 362 · 
343 UJ 343 11 u 11 362;, .UJ ' . 362 ' 

343 UJ 343 74 u 74 .. 3_62; .OJ .. )62 ·: 

1710 UJ 1710 370 u 370 ' 1810 UJ . 18'10 , 

343 u 343 74 u 74 362 u 362 . 
343 u 343 31 u 31 362 u 362 
343 u 343 11 u 11 362 ._·• :·u . .362 
343 UJ 343 23 u 23 362 ., UJ . 362 
343 UJ 343 21 u 21 . 362 . \:,JJ , · 362 
343 UJ 343 15 u 15 j62':·- . UJ . 362' · 

1710 u 1710 56 u 56 1810 : · U . is10 -· 
343 UJ 343 11 u II .• ,. 362 . VJ: ',362 . 
343 u 343 37 u 37 : :362-:-' · ..,-u, 362· '· 
685 UJ 685 100 u 100 '.;72j_ .· UJ · . 723 -.-

1710 u 1710 82 u 82 1810.': _:u ,. T810 ·· 
343 UJ 343 370 u 370 .. -362: .·UJ . 362 · 
343 u 343 21 u 21 362 ·u . 362 
343 UJ 343 74 u 74 . 362 UJ 362 
343 UJ 343 92 ' u 92 362 UJ 362 
343 u 343 23 u 23 362 u 362 
1710 u 1710 81 u 81 1810 u 1810 ·-
1710 u 1710 110 u 110 1810 u 1810 
343 UJ 343 12 u 12 362 · OJ 362 
343 u 343 19 u 19 · 362 . ,;U : . 362 · 
343 UJ 343 19 u 19 362 ·' .• UJ . ·· 362 '''' 
343 u 343 23 J 22 .· J62" · ·;l,J ,: ,- '362,,:, 

343 u 343 72 J 22 ·;.·.)62-' ''•. • U i. -:::3'62'--
343 u 343 34 JX 29 .'"362' s'. ,_.u · '!'.362 '.:· 
343 u 343 18 u 18 ··' '362' , · \ l,F' t: 362··:_'· 

343 u 343 45 ux 45 :·.' -362;>': :-!_u · -<:'· 362;. .. 

343 u 343 26 u 26 ::-·J62·' <C• -q:.:: ·c: J6V ' 
343 UJ 343 26 u 26 . ' 362 --· :,ur ., 362 -:· 
343 UJ 343 · 19 u 19 : 362··-- . UJ·· · 3(>2 .. 

343 u 343 120 JB 51 ·'. 362 .· :'.: .LJ::•. :, 362· .. 

343 UJ 343 48 u 48 . "362 UJ ·362 

lin11. R 6P 
J19CF9 
DZ-11 

11/10/2009 

112/kl! 0 POL 
338 UJ 338 
338 UJ 338 
338 u 338 
338 UJ 338 
338 UJ 338 
338 UJ 338 
338 UJ 338 
338 UJ 338 
1690 UJ 1690 
338 u 338 
338 u 338 
338 u 338 
338 UJ 338 
338 UJ 338 
338 UJ 338 
1690 u 1690 
338 UJ 338 
338 V . 338 
676 UJ 676 
1690 u 1690 
338 UJ 338 
338 u 338 
338 UJ 338 
338 UJ 338 
338 V 338 
1690 u 1690 
1690 u 1690 
338 UJ 338 
338 u 338 
338 UJ 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 UJ 338 
338 UJ 338 
338 u 338 
338 UJ 338 

agesJ 
Jl9CH0 
DZ-12 

11/10/2009 

112/kl! 0 POL 
337 UJ 337 
337 UJ 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 UJ 337 
337 UJ 337 
337 UJ 337 
1680 UJ 1680 
337 u 337 
337 u 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 UJ 337 
1680 u 1680 
337 UJ 337 
337 u 337 
674 UJ 674 
1680 u 1680 
337 UJ 337 
337 u 337 
337 UJ 337 
337 VJ 337 
337 u 337 
1680 LJ I 1680 
1680 U i 1680 
337 UJ 337 
337 u 337 
337 UJ 337 
337 u 337 
337 u 337 
337 u 337 
337 u 337 
337 u 337 
337 u 337 
337 VJ 337 
337 UJ 337 
337 u 337 
337 UJ 337 
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Constituent 

Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz[ a,h Janthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
fluoro.nthene 
ftuorene 
Hexachlorobenzcnc 
Hexnchlorobutadiene 
Hexnchlorocy~_entadienc 
Hexnchloroethane 
lndeno(l ,2,3-cd)pyrenc 
lsophorone 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylumine 
Na_JJ_hthalenc 
Nitrobenzene 
Pentachlorophcnol 
Phenantlu-ene 
Phenol 

!Pyrene 

Attachment I. 116-D-5 Semi-Volatile Orgitn.i£~alysi_s Y~rification Snmpling Results. {16 Pages 
Re-sample DZ-4 - I Jl9CF2 I Re-sample Du.plicate 1 · . · J_19~Hl . ·• 1 Jl9CD9 

JJFIJ3 • DZ-4 · ... · of JIF1J3 -J1FIJ8 • Duplicate ofJ19Cl'Z DZ-I 
3/16/11 11/10/2009 . . 3/16/11 . ' i111'012009 \ '·'. 11/10/2009 

J19CF0 
DZ-2 

11/10/2009 
u2/k2 I O I POL I µe,'kzTo] l'QL Tug/kg L<LLPQI, l11~Jy(j ~ Q,'L]'QL 

37 I u I 37 1.- 207 lm L_68't • I 38 I u I 38 J · 340'1'qr 1·' 340-
28 I u I 28 I 1910· I o I 681 · I 28 I u I 28 l'-~tlD7""340 ' 
30 I U I 30 l( 68Jc I UD 'I -681' I 30 I U I 30 - r ·340·: 1..:u .•1-·:J.40 
15 I u I t5 I 681'~Ll1_Dl 681 ·1 _ _1_L_Lu_l_15 I ,34Q ; -J: •u J, ·14p.,. 
20 I u I 20 I ; 45 I· · I Jff l ~ 7 r20 I u l 201~i:Jfo :'.' f7]FI :}W 
21 I U I 21 l-' 68l " IUJDI _681 . 21 U 21 '!J40~· <IUJd ' 3'.40" 
21 I u I 21 r 681 ,, 1:t.m 1: 68r: I 21 I u I 21 I -340 ·.·J·.p l "lilo'• 
24 I u I 24 I 681 I UD I 68f I 24 I u I 24 I , 340 ' l'·•u0[.' 340 . 
37 I u I n I 2680 I m 1 · 681 I 38 I u I 38 I 340 ;-i, 01 Ld40 
19 I u I 19 I 681 · IYJD.I 681 I 19 I u I 19 I 340 ,.1 \.JJI 340 
30 I u I 30 I 681 I . uo I 681 . I 30 I u I 30 I 3~0 I · u I 34_0 ·. 
10 I u I 10 I 681 IUJDI 681 ·1 10 I u I 10 I 340 · l · UJ7-:f40 
52 I u I 52 I .681 I um I 681 I 52 I u I 52 I 340 , I UJJ "340 · 
22 I u I 22 I . 681 I uo I 681 I 22 I u I 22 I 340 I u I 3~0 · 
23 I u I 23 I 1600 I· .D I 68 1- ·I 23 I u I 23 I 340 :1 ·.u I 140· •· 
18 I u I 18 I 681' I UJDI 681 I 18 I u I 18 I - 340 .j, uU_J4Q 
32 I u I 32 I 681 I UJDI 681 I 32 I u I 32 I· 340 · 1· u) ' I 340 · 
22 I U I 22 I '681 I UD I 68 I 'I 22 I U I 22 I 340 F':U f ~340 . 
32 I u I 32 I 681 I um I · 681:" I 32 I u I 32 I 340 • I UJ I· 3:10· · 
23 I u I 23 I· 681 · I um I 6_81 · I 23 I u ! 23 I 340 I· UJ ·I'. 34!) 
340 I u I 340 I 3410 I um1 •· 3410 I 350 I u I 350 I' 1100 I ,UJ,, I 1'700 · 
18 I u I 18 I ' 998 I JD• l · 68t. f 18 I u I 18 1 -.340 l ·UJ~1;·•:1110:··• 
19 I u I 19 I 68r IUJDI . 681 · I 19 I u I 19 I 340 · 1 ·uJ ·,3<10 . 
13 I u I 13 I 3780 I o I 681 I 1:J I u I t3-T 340 I u f • 340 

µg/kg I Q I PQL µg/kg I Q I PQL 
350 I UJ I 350 341 I UJ I 341 
350 I u I 350 341 I u I 341 
350 I u I 350 341 I u I 341 
350 I u I 350 341 I u I 341 
350 I UJ I 350 341 I UJ I 341 
350 I UJ I 350 341 I UJ I 341 
350 I u I 350 341 I u I 341 
350 I u I 350 341 I u I 341 
350 I UJ I 350 341 I UJ I 341 
350 I UJ I 350 341 I UJ I 341 
350 I u I 350 341 I u I 341 
350 I UJ I 350 341 I UJ I 341 
350 I UJ I 350 341 I UJ ! 341 
350 I u I 350 341 I u I 341 
350 I u I 350 341 I u I 341 
350 I UJ I 350 341 I UJ I 341 
350 I UJ I 350 341 UJ 341 
350 I u I 350 341 u 341 
350 I UJ I 350 341 UJ 341 
350 I UJ ! 350 341 UJ 341 
1750 I UJ I 1750 1700 UJ 1700 
350 I UJ I 350 341 UJ 341 
350 I UJ I 350 341 UJ 341 
350 I u I 350 341 u 341 
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J19CF1 
DZ-3 

I 1/10/2009 
111!/kg I Q I PQL 
346 I UJ I 346 
118 I J I 346 
346 I u I 346 
346 I u I 346 
346 I UJ I 346 
346 I UJ I 346 
346 I u I 346 
346 I u I 346 
187 I J I 346 
346 I UJ I 346 
346 I u I 346 
346 I UJ I 346 
346 I UJ I 346 
346 I u I 346 
346 I u I 346 
346 ! UJ I 346 
346 i UJ I 346 
346 I u I 346 
346 I UJ I 346 
346 I UJ I 346 
1730 I VJ I mo 
346 I UJ I 346 
346 I UJ I 346 
190 I J I 346 
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Constituent 

Carbazok 
C_ll,yscne 
Di-n-butylphthalate 
Di-n-octylphthalatc 

Dibenz[a,h]anthraccnc 
Dibcnzofuran 
Diethyl phthalate 
Dimethyl phlhalatc 
Fluoranthene 
Fluorene 
Hexachlorobcnzeuc 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachlorocthane 
lndeno( 1,2)-cd)pyrene 
lsophorone 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylamine 
Naphthalene 
N itrobenzene 
Pentachlorophenol 
Phcnanthrcne 
Phenol 
Pyrcne 

Attachment I. 
Re-sample DZ-5 -

JIFIJ4' 
3/16/1 

u2/k~ I O I PQL 
38 I u I 38 
28 I u I 28 
31 l u I 31 
15 I u I 15 
20 I u I 20 
21 I u I 21 
21 I u I 21 
24 I u I 24 
38 I u I 38 
19 I u I 19 
JI I U I 31 
11 I U I II 
53 I u I 53 
22 1 u 1 22 
23 I u I 23 
18 I u I 18 
33 I u I 33 
22 IU I 22 
33 I u I 33 
23 I u I 23 
350 I u I 350 
18 I u I 18 
19 I u I 19 
lJ I U I IJ 

116-D-5 Semi-Volatile Organic Analysis Verification Sampling ~esults. (16 P11g!!s_)_ 
-- J 19CF3 • · ., Re-sample DZ-6:: Jl9.CF4_- J19CFS Re~sample OZ.ll -

:-OZsS - · , .. JIFlJS' ; DZ-6 DZ-7 JlF1J6' 
11/10/2009 - 3/16/11 - ll/10/2009 . 11/10/2009 3/16/H 

111!/kg I Q I l'QL I ug/kg I Q I PQL I µg/kg :I Q ' I ' PQL I µg/kg I Q I PQL I ug/kg I Q I PQL 
·339 l ' UJ -I ,339 I 38 I U I 38 1 ,mo , U,TTJI'· 1130 I 339 I UJ I 339 I 39 I U 
:i_3~uiJli.J ~J J 291 4660 • D TTfio I 339 I u I 339 I 30 I u 
339 I u I 339 ·I 31 I u I 31 I mo l·UD I ,1730 I 339 I u I 339 I 32 I u 
339 l · U -1 33~~ 15 I ·1730 I UD:1: mo •J 339 I u I 339 I 16 I u 
339 'I UJ I 339 I 20 I u I 20 l,: 1980 :I: m·-r 1730 I 339 I UJ I 339 I 21 I u 
33§ 1,Ui'.[ 339 . I 21Tu I 21 IJTIITUJJ:5 \·;· 1130•, 1 339 I uJ I 339 

· :,39· l' u I ·339 I 28 I u I 28 I· 1130 , 1·•00., 1·,,q30:· I 339 I u I 339 
· ~39 LN"J · m :J~2<1~l u I 24 I H3o~ I Do k n3o 1 339 1 u 1 339 
;'!39 'l UJ'l 33'9" J 100 I J ,-38 l- 31:io: l .:Jo t ·n30 ·1 m I uJ I 339 

: 339 j OJ 1 ·- 339: j 19 j U j 19 j 1730'., j LJ)Pf: 1730 ·I 339 I UJ I 339 
339 l u I 339: ·1 31 I u I 31 I 1730•,I uo· I' 1730 ' I 339 I u I 339 

• 339 I UJ. I 339 • 1 II I U I 11 I PJO ·IUJDI -1730 I 339 I UJ I 339 
339 I UJ I 339 I 53 I u I 53 I mo 1,.UJD I '1'710. -1 339 ! UJ I 339 
339 -1 u i 339 I •23 I u I 23 I 1730 IUDl '.' 1730 '1 339 I u I 339 
339 1- u I . 339 I 85 I J I 23 I• 6720. I D I · mo I 339 I u I 339 
339 I UJ I 339 I 18 I u I I 8 I 1730 I um I J]J.O I 339 I UJ I 339 
339 I UJ I 339 I 33 I u I 33 I mo I Om I 17~0 I 339 I UJ I 339 
339 · I tJT 339_ .J 22 I u I 22 I 1730 I uo I 1no I 339 I u I 339 
339 I UJ ·I · 339 I 33 I u I 33 I 1730 . I um I 1730 . I 339 I UJ I 339 
339 I UJ I 339 'I 23 I u I 23 I 1'7£) JJJJD I 1730 I 339 I UJ I 339 
1700 !OJI 1700 •1 350 I U l 350 I 86S0 LUJI>I 865Q I 1690 I UJ I 1690 
339 •I UJ I 339 -I 19 I J I 18 I 1730 · I lJJDI li'/30 I 339 I UJ I 339 
J'39 I ur:1'· 339·:I 19 I u I 19 I mo .1·um1 mo : 1 339 I uJ I 339 
339 I u - 1 339· 1 110 I J I 13 1-111001 D;I 1730 I 339 I u I 339 

22 u 
28 u 
25 u 
39 u 
20 u 
32 u 
JI u 
55 u 
23 u 
24 u 
19 u 
34 u 
23 u 
34 u 
24 u 
360 u 
19 u 
20 u 
13 u 

39 
30 
32 
16 
21 
22 
28 
25 
39 
20 
32 
ll 
55 
23 
24 
19 
34 
23 
34 
24 
360 
19 
20 
13 

.-. ,J19Cl'6 
r;. '· DZ-8 .-

ll/J0/2009 
µg/kg I Q,+ PQL . 
·J4s5 -1·• u n 348 
r s1 I · r I 348 
:348 I . u . I 348 

' 348 :,{ "1,,1 I .348 
--_ 3.48 T:u1 r 348 

348:--- r UJ -- 1 348 
.,' 348· ·-,r :u · I 348 
·. 34f · I' U -1 - 348 
' Hs:-- I .;'.J : 'I-, 34& --

, -348 ·· 1:vr,1: .)48 
- 3J Fl, v . 1 ·. ,34§ 
"'34.8, -1, .w -1 348 ""' 

,_ 34~: -1 .o p )J ' 348 
,.34f ·· 1,.tf ·J ' 348 
· . 90 J J. 1-· •. -J48 

348 I UJ I 348 · 
~48 I UJ I 348 
348 I ·U I 348 
348 I Ul I 318 
348~7 llH 348 
1-740 . . UJ . ' 1740 
68:1 . - 348 
348 UJ' 348 
163 - 348 
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Anacwnenc 1. 110-u-:, .::ienu-vo1ame vre:amc Ana1vs1s vermcauon .::iamoune. Kesuus. Uo ra 
J19CF7 Re-sarnpJe DZ-10 • ·: .. J19CF8.· : · · Jt9CF9 

Constituent 
DZ-9 JlflJ7 • 

.... :·o.i.io .. : DZ-11 
ll/10/2009 ~/Jli/1 11/10/2009 - ll/10/2009 

u11/k2 0 POL u2/k2 0 POL 112/k2· -"-.o · .. • POL ,u,tk2 0 POL 
Carbazole 343 UJ 343 40 u 40 · :· 362 ··:_. UJ . ' 362" 338 UJ 338 
Chrvsene 343 u 343 30 u 30 362 ' u 362 338 u 338 
Di-n-butvlohthalate 343 u 343 32 u 32 362 u 362 338 u 338 
Di-n-octy!phthalate 343 u 343 16 u 16 362 ' .u 362 338 u 338 
Dibenz[a,h]anthracene 343 UJ 343 72 J 21 362 UJ 362 338 UJ 338 
Dibenzofuran 343 UJ 343 22 u 22 ,. 362 UJ ., 362 : 338 UJ 338 
Dicthvl ohthalate 343 u 343 29 u 29 . 362 · ···.•U . 362 338 u 338 
Dimethvl ohthalate 343 u 343 26 u 26 · 362 · U · 362 ' 338 u 338 
Fluoranthene 343 UJ 343 40 u 40 362 · . UJ 362 .'" 338 UJ 338 
Auorene 343 UJ 343 20 u 20 · 362 UJ 362 338 UJ 338 
Hexachlorobenzene 343 u 343 32 u 32 36F-" U · .:· 362 ' .. 338 u 338 
Hexach!orobutadiene 343 UJ 343 II u II 362 ' ,; UJ 362 . 338 UJ 338 
Hexachlorocyclooentadiene 343 UJ 343 56 u 56 · 362 · •:UJ , ; 362 338 UJ 338 
Hexachloroethane 343 u 343 24 u 24 362 ,·_u - -:162 .. 338 u 338 
lndcno(l ,2,3-cd)ovrene 343 u 343 68 J 25 ' 3"62 .· :u · 362 338 u 338 
lsophorone 343 UJ 343 19 u 19 ·362 .·. UJ 362 338 UJ 338 
N-Nitroso-di-n-dioroovlaminc 343 UJ 343 35 u 35 ·362 .UJ · 362 338 UJ 338 
N-Nitrosodiohenylamine 343 u 343 23 u 23 362 u 362 338 u 33 8 
Naphthalene 343 UJ 343 35 u 35 362 . U} 362 338 UJ 338 
Nitrobenzene 343 UJ 343 25 u 25 ·. 362 UJ · 362" 338 UJ 338 
Pentachlorophcnol 1710 UJ 1710 370 u 370 1810 UJ 1810 1690 UJ 1690 
Phenanthrene 343 UJ 343 19 u 19 . 362 · ·: UJ · . 362 338 UJ 338 
Phenol 343 UJ 343 20 u 20 362:: UJ . 362 338 UJ 338 
Pyrene 343 u 343 27 J 14 362 u 362 · 338 u 338 

e.esJ 
J19CH0 
DZ-12 

tl/10/2009 
UQ/ke: 0 POL 
337 UJ 337 
337 u 337 
337 u 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 u 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 u 337 
337 u 337 
337 UJ 337 
337 UJ 337 
337 u 337 
337 UJ 337 
337 UJ 337 
1680 UJ 1680 
337 UJ 337 
337 UJ 337 
337 u 337 
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Constituent 

1,2 4-Trichlorol)enzene 
1,2-Dichlorobenzene 
I 3-Dichloiobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4 ,6-Trichlorc>Phcnol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitroohenol 
2,4-Dinitrolohlene 
2,6-Dinitrotoluene 
2-Chloronaphthalcne 
2-Chloroohcnol 
2-Methylnaphthalene 
2-Methvlohenol (cresol, o-) 
2-Nitroaniliue 
2-Nitroohenol 
3+4 Methylphenol (cresol m+p) 
3 ,3 '-Dichlorobenzidine 
3-Nit.roaniline 
4 6-Dinitro-2-methvlphenol 
4-Bromophenylphenyl ether 
4-Chloro-3-methvlohenol 
4-Chloroanilinc 
4-Chlorophenylphenvl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Bcnzo( a)anthracene 
Benzo( a )nvrene 
Ben7l,lb )tluoranthenc 
Benzo(ahi)pc:rylene 
Benzo(k)fluoranthene 
Bis(2-chloro-l-methylethyl)ethcr 
Bis(2-Chloroelhoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-ethvlhexyl) phthalate 
Butylbenzylphthalate 

Attachment I. 110-U-!> :senu-votatue urgaruc Analysis venncat1011 :sampling 1<.esuJts. {Jo t'a gesJ 
Jl9CH2 Jl9CJ4 Jl9CH3 J19CH4 Jl9CHS J19CH6 
SPA-I Duplicate of JJ9CH2 SPA-2 SPA-3 SPA-4 SPA-S 

11/09/2009 11/09/2009 11/09/2009 11/09/2009 11/09/2009 11/09/2009 
11i,/k2 0 POL ""'kl! 0 POL u!!/k11 0 POL 11i,/k2 0 POL Ul!ikl! 0 POL 110/k2 0 POL 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 :343 u 343 
1700 u 1700 1700 u 1700 1680 u 1680 1690 u 1690 1700 u 1700 1710 u 1710 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 . 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
1700 u 1700 1700 u 1700 1680 u 1680 1690 u 1690 1700 u 1700 1710 u 1710 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
680 u 680 680 u 680 673 u 673 677 u 677 678 u 678 685 u 685 
1700 u 1700 1700 u 1700 1680 u 1680 1690 u 1690 1700 u 1700 1710 u 1710 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
'340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
1700 u 1700 1700 u 1700 1680 u 1680 1690 u 1690 1700 u 1700 1710 u 1710 
1700 u 1700 1700 u 1700 1680 u 1680 1690 u 1690 1700 u 1700 1710 u 1710 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u -340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
340 u 340 340 u 340 337 u 337 338 u 338 339 u 339 343 u 343 
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Jl9CH7 
SPA-6 

11/09/2009 
Ul!ikl! 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
680 u 680 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
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- - --------------- --- - - - --···- ------- - - ... ----- - - ----., --- ------ - ----- ---·--r----- -------· "-- - ne--,, 
J19CH8 JJ9CH9 J19CJ0 Jl9CJ1 J19CJ2 JJ9CJ3 

Constituent 
SPA-7 SPA-8 SPA-9 SPA-10 SPA-I 1 SPA-12 

1 l/09/2009 11/09/2009 11/09/2009 11/09/2009 11/09/2009 11/09/2009 
u2/k2 0 POL Ul!/kl! 0 POL u2/k2 0 POL u11/k2 0 POL ue/k!! 0 POL ll!Yk!! 0 POL 

I 2 4-Trichlorobenzene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
I 2-Dichlorobenzene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
1,3-Dichlorobenzene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
I 4-Dichlorobcnzene 340 u 340 340 u 340 349 u 349 338 u 338 338 .u 338 341 u 341 
2,4,5-Trichloroohenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2 4 6-Trichlorophenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2,4-Dichlorophenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2,4-Dimethylphenol 340 u 340 340 I u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2,4-Dinitrophenol 1700 u 1700 1700 u 1700 1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
2,4-Dinitrotoluene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2,6-Dinitrotolucnc 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2-Chloronaphthalene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2-Chloroohenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 U, 341 
2-Methylnaphthalene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2-Mcthvlohenol (crcsol, o-) 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
2-Nitroaniline 1700 u 1700 1700 u 1700 1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
2-Nitroohenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
3+4 Methylphenol ( cresol m+p) 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
3 ,3 '-Dichlorobenzidinc 680 u 680 679 u 679 699 u 699 676 u 676 676 u 676 681 u 681 
3-Nitroaniline 1700 u 1700 1700 u 1700 1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
4 ,6-Dinitro-2-methylphenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
4-Bromoohenvlobenvl ether 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
4-Chloro-3-methvlohenol 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
4-Chloroaniline 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
4-Chlorophenvlohenvl ether 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
4-Nitroaniline 1700 u 1700 1700 U I 1700 1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
4-Nitrophenol 1700 u 1700 1700 u 1700 1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
Acenaphthene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Accnaphthylenc 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Anthracene 340 u 340 340 u 340 . 349 u 349 338 u 338 338 u 338 341 u 341 
Benzo( a )anthracene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Benzo(alovrene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Benzo(b )fluoranthene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Benzo(ghi)perylene 340 u 340 340 u 340 349 u 349 338 u 338 338 u . 338 341 u 341 
Benzo(k)fluoranthene 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 34 1 
Bis(2-chloro- l -methvlethvl)ether 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 34[ u 341 
Bis(2-Chloroethoxy)mcthane 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Bis(2-chloroethyl) ether 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Bis(2-ethvlhexvl) ohthalate 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
Butylbenzylphthalate 340 u 340 340 u 340 349 u 349 338 u 338 338 u 338 341 u 341 
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:3 Constituent 

I 
"'ti 
.:i 
C) 

I 
t 

OQ 
(1:, 

I 'o-..., 

Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-11-octylphthalatc 

I 
S-
(1:, 

Dibenz[a,h]anthracene 
Dibenzofuran .._ .._ Diethyl phthalate 

9'-
t, 
' 

Dimethyl phthalate 
Fluoranthene 

.!-'> Fluorene 

I 
.._ 
\0 

I 
~ 
6 

I 
a 
::::: 

I l 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hcxachloroethane 
lndeno(l ,2,3-cd)nvrene 
Jsophorone 
N-Nitroso-di-n-dioroovlamine 

~ N-Nitrosodiphenylamine ..., 
::::: Naphthalene 
C) ... 
::::: 
~ 

Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 

n 
' 00 

--.J 

Anacnmenc t. uo-u-:, ~enu-vo1ame urgamc Ana1vs1s vermcauon ~ampw1g Kesu1cs. llO ra eesJ 
J19CH2 Jl9CJ4 JI9CH3 
SPA-I Duplicate of JI9CH2 SPA-2 

11/09/2009 11/09/2009 11/09/2009 
11u/k2 0 POL u2/k2 0 POL uuikl! 0 POL 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u Jn 
1700 u 1700 1700 u 1700 1680 u 1680 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 
340 u 340 340 u 340 337 u 337 

JI9CH4 
SPA-3 

11/09/2009 
U!!/k!! 0 POL 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
338 u 338 
1690 u 1690 
338 u 338 
338 u 338 
338 u 338 

JI9CHS JI9CH6 
SPA-4 SPA-5 

11/09/2009 11/09/2009 
Ul!/ kl! 0 PQL u2/k1! 0 PQL 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 
1700 u 1700 1710 u 1710 
339 u 339 343 u 343 
339 u 339 343 u 343 
339 u 339 343 u 343 

Attachment Sheet No. 
-------Date Originator T.o. :Skoghe 

Checked T. E. Queen 
Cale. No. 0100D-CA-V0352 

Date 
Rev. No. 

Jt9CH7 
SPA-6 

11/09/2009 
uollta 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
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Constituent 

Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphlhalale 
Dibenz[ a,h lanthracene 
Dibenzofuran 
Diethvl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hcxachlorocyclopentadiene 
Hexachloroethane 
lndeno(l ,2,3-cd)ovrene 
lsophorone 
N-Nitroso-di-n-dipmpylamine 
N-Nitrosodiohcnylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 

t 1. 116-D-5 Semi-Volatile 0 
Jl9CH8 Jl9CH9 
SPA-7 SPA-8 

11/09/2009 11/09/2009 
lll!/kJ! 0 POL u2/k2 0 POL 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 
1700 u 1700 1700 u 1700 
340 u 340 340 u 340 
340 u 340 340 u 340 
340 u 340 340 u 340 

,_ Analysis Verification S . line Results. {16 P } ~ , 
Jl9CJO Jl9CJ1 Jl9CJ2 Jl9CJ3 
SPA-9 SPA-IO SPA-11 SPA-12 

11/09/2009 11/09/2009 11/09/2009 11/09/2009 
.,.,/ke: 0 POL ua/kg Q PQL µg/kl! Q PQL µg/kg Q PQL 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 I LJ 338 338 u 338 341 u 341 
349 u 349 338 I u 338 338 u 338 341 u 341 
349 u 349 338 I u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
1750 u 1750 1690 u 1690 1690 u 1690 1700 u 1700 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 
349 u 349 338 u 338 338 u 338 341 u 341 

Attachment 1 Sheet No. 
Originator J. D. Skoglie Dale 
Checked T. E. Queen Date 
Cale. No. OIOOD-CA-V0352 Rev. !'lo. 

30 of 48 
04/15/11 
04/15/11 

0 

• s 
0 
::r 
3 
g -0 

~ 
"' ~ 
en 
~-
~ 
~ 
[ 
"' &i 
0 
e 
5· 
::i 

~ s 
N 
0 ..... 
? 
0 ..... 
N 

~ 
~ 
0 



::,;:, 

~ 
s· 
s· 

OQ 

V) 

&· 
~ .., 
'5i 
2 
6· 
;::s 

~ 
~ 

OQ 
('I> 

~ .., 
S-
1'1> .._ .._ 
?" 
t, 
~ 
.._ 

~ 
6 
a 
;;: 

~ 
V) 

~ 
("') 

E' 
~ 

n 
I 

00 
\0 

Constituent 

1,2 4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
I 4-Dichlorobcnzene 
2 4,5-Trichloroohenol 
2 4 6-Tiichlorophenol 
2,4-Dichloropbenol 
2,4-Dimethvlohenol 
2,4-Dinitrophcnol 
2,4-Dinitrotoluenc 
2,6-Dinitrotoluenc 
2-Chloronaohthalcnc 
2-Chloroohenol 
2-Methylnaphthalene 
2-Methvlohenol (cresol, o-) 

2-Nitroaniline 
2-Nitrophenol 
3+4 Methvlohenol ( cresol m+p) 
3 3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-mctlwlohenol 
4-Bromoohenvlohenvl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophcnylphcnyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaohlhene 
Acenaohthvlcnc 
Anthracene 
Benzo( a)anthracene 
Benzo(a )ovrene 
Benzo(b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Bis(2-cWoro-l -methylethyl)ether 
Bis(2-CWoroethoxv)methnne 
Bis(2-chloroethvl) ether 
Bis(2-ethylhexyl) phthalate 
Butvlbenzylphthalatc 

A I . 116-D-S Semi-Volatile 0 · Analysis V erifi s 
Jl9CB4 J19CBS Jl9CB6 Jl9CB7 

OB-1 OB-2 OB-3 OB-4 
11/03/2009 11/03/2009 11/03/2009 11/03/2009 

u2/k2 0 POL ue/ke: 0 POL u2/k2 0 POL · u .,-/k2 0 POL 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
1690 u 1690 1700 u 1700 1690 u 1690 1100 I u 1700 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 .. 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
1690 u 1690 1700 u 1700 1690 u 1690 1700 u 1700 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
677 u 677 680 u 680 678 u 678 679 u 679 
1690 u 1690 1700 u 1700 1690 u 1690 1700 u 1700 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
1690 u 1690 1700 u 1700 1690 u 1690 1700 u 1700 
1690 u 1690 1700 u 1700 1690 u 1690 1700 u 1700 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 120 J 340 
338 u 338 340 u 340 339 u 339 62.2 J 340 
338 u 338 340 u 340 339 u 339 84 J 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 90.6 J 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 
338 u 338 340 u 340 339 u 339 340 u 340 

. ling R {16 p 
' 

agesJ 
Jl9CB8 J19CB9 

OB-S OB-6 
11/03/2009 11/03/2009 

u o/k2 0 POL u ,/kl! 0 POL 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 34 1 u 341 
339 u 339 34 1 u 341 
339 u 339 341 u 34 1 
1700 u 1700 1700 u 1700 
339 u 339 341 u 341 
339 u 339 341 U · 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 34 1 u 34 1 
1700 u 1700 1700 u 1700 
339 u 339 341 u 341 
339 u 339 341 u 341 
679 u 679 682 u 682 
1700 u 1700 1700 u 1700 
339 u 339 341 u 34 1 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
1700 u 1700 1700 u 1700 
1700 u 1700 1700 u 1700 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 34 1 u 341 
339 u 339 34 1 u 341 
339 u 339 341 u 341 
339 u 339 34 1 u 341 
339 u 339 341 u 341 
339 u 339 341 u 34 1 
339 u 339 341 u 341 
339 u 339 341 u 341 
339 u 339 341 u 341 
854 339 341 u 341 
339 u 339 341 u 341 

Attachment I Sheet No. 
Odginator J. D. Skoglie Date 
Checked T. E. Queen Date 
Cale. No. OIOOD-CA-V0352 Rev. No. 

Jl9CCO 
08-7 

ll/03/2009 
112/kg 0 POL 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
1700 u 1700 
339 u 339 
339 1 U 339 
339 I U 339 
339 u 339 
339 u 339 
339 u 339 
1700 u 1700 
339 u 339 
339 u 339 
679 u 679 
1700 u 1700 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
1700 u 1700 
1700 u 1700 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
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Constituent 

I 2,4-Trichlorobe111.ene 
1,2-Dichlorobcnune 
1,3-Dichlorobenzene 
1,4-Dichlorobcnzene 
2,4,5-Trichlorophenol 
2,4 6-Trichlorophenol 
2,4-Dichloroohenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2 4-Dinitrotoluene 
2,6-Dinitrotolucnc 
2-Chloronaphthalene 
2-Chloroohenol 
2-Methylnaphthalcne 
2-Methvlohenol (cresol, o-) 
2-Nitroaniline 
2-Nitrophcnol 
3+4 Methvlphenol (cresol, m+p) 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromoohenylphenyl ether 
4-Chloro-3-methvlohenol 
4-Cbloroaniline 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaohthene 
Acenaohlhvlenc 
Anthmcene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b )fluoranthene 
Benzo(ghi)perylcne 
Benzo(k)tluoranthene 
Bis(2-chloro- l-melbylethyl)etl1er 
Bis/2-Chloroethoxv)methane 
Bis(2-chloroethyl) ether 
Bis(2•ethylhexyl) phthalate 
Butvlbenzvlphthalate 

I. 116-D-5 Semi-Volatile 0 · · Analysis Verifi s 
Jl9CC1 J19CC2 J19CC3 

OB-8 OB-9 OB-10 
11 /03/2009 11/03/2009 11/03/2009 

ue{kg Q POL 11~/kg Q POL 112/k2 0 POL 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
1690 u 1690 1700 u 1700 1690 u 1690 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
1690 u 1690 1700 u 1700 1690 u 1690 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
677 u 677 679 u 679 676 u 676 
1690 u 1690 1700 u 1700 1690 u 1690 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
1690 u 1690 1700 u 1700 1690 u 1690 
1690 u 1690 1700 u 1700 1690 u 1690 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u '340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 519 338 
339 u 339 340 u 340 338 u 338 

lineR {16 P 
J19CC4 
OB-11 

11/03/2009 
112/kl! Q POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
680 u 680 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
82.3 J 340 
340 u 340 
61.7 J 340 
340 u 340 
61.1 J 340 
340 u 340 
340 u 340 
340 u 340 
249 J 340 
340 u 340 

aeesJ 
J19CC5 
08-12 

11/03/2009 
111>/kg 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
681 u 681 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
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Constituent 

Carbazole 
Chrysene 
Di-n-butvlohthalate 
Di-n-ocly)phthalate 
Dibenz.[ a,hlanthracene 
Dibenzofuran 
Diethvl ohthalate 
Dimethyl phlhalate 
Fluoranthene 
Fluorene 
Hexachlorobenz.ene 
Hexachlorobutadiene 
Hexachlorocyclopentadicne 
Hexachloroethane 
lndeno( I 2,3-cd\nvrene 
lsoohorone 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylamine 
Naphthalene 
N itrobenzene 
Pentachlorophenol 
Phennnthrene 
Phenol 
;Pvrene 

Attachment I. 1111-u-~ :senu-Volatue urgarnc Analysts vcrmc11t1011 :samplmg Kesults . {lb l'a gesJ 
Jl9CB4 Jl9CBS Jl9CB6 

OB-1 08-2 OB-3 
ll/03n009 ll/03/2009 11/03/2009 

111>/lu, 0 POL 112'k2 0 POL µe;/k2 0 POL 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 i u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 UI 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340. 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
1690 u 1690 1700 u 1700 1690 u 1690 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 
338 u 338 340 u 340 339 u 339 

J19CB7 
OB-4 

11/03/2009 
112'k2 0 POL 
340 u 340 
133 J 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
301 J 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
130 J 340 
340 u 340 
242 J 340 

Jl9C88 J19C09 
OB-5 OB-6 

11103noo9 ll/03/2009 
111!/ke: 0 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
339 u 
1700 u 
339 u 
339 u 
339 u 

Attachment 
Originator 
Checked 
Cale. No. 

POL µe,/ke: 0 POL 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 u 34 1 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 u 341 
339 341 ! u 341 
339 341 u 341 
339 341 u 341 . 

339 341 u 341 
339 34 1 u 341 
339 341 u 34 1 
339 341 u 341 
339 341 u 341 
339 341 u 341 
1700 1700 u 1700 
339 341 u 341 
339 341 u 341 
339 341 u 341 

Sheet No. --------
J. D. Skoglie Date 
T. E . .Queen Dale 
0I00D-CA-V0352 Rev. No. 

Jl9CCO 
OB-7 

11/03/2009 
112/ke: 0 POL 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u 339 
339 u ~ 
339 u 339 
339 u 339 
1700 u 1700 
339 u 339 
339 u 339 
339 u 339 
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Constituent 

Carbazole 
Chrvsene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz[ a,h lanthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocvclopentadiene 
Hexachloroethane 
lndeno(J 2 3-cd)ovrene 
Jsophorone 
N-Nitroso-di-11-dipropylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanlhrene 
Phenol 
IPyrene 

1. 116-D-5 Semi-Volatile 0 ' - Analysis Verifi -- s 
Jl9CCI J19CC2 Jl9CC3 

OB-8 OB-9 OB-10 
11/03/2009 11/03/2009 11/03/2009 

111J/k2 0 POL u!!lk!! 0 POL ""Ike: 0 POL 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
1690 u 1690 1700 u 1700 1690 u 1690 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 
339 u 339 340 u 340 338 u 338 

lilll! R -~ {16P 
' 

J19CC4 
OB-11 

11/03/2009 
111!/ke: 0 POL 
340 u 340 
94.4 J 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
183 J 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
68 J 340 
340 u 340 
158 J 340 

2 ages_ 
J19CCS 
OB-12 

11103/2009 
ul!/kg 0 POL 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
1700 u 1700 
340 u 340 
340 u 340 
340 u 340 
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J19CC8 Jl9CD8 J19CC6 J19CC7 

Coustituent 
SZ-3 Duplicate of JI 9CC8 SZ-1 SZ-2 

11/10/2009 11/10/2009 11/10/2009 11/10/2009 
111!/kl! 0 POL ll<>fkl! 0 POL u.l!/kl! 0 POL 11<>fk2 Q PQL 

Acenaohthene 34.3 u 34.3 33 .9 u 33 .9 33.8 u 33 .8 36 u 36.0 
Acenaphthylene 34.3 u 34.3 33 .9 u 33 .9 33 .8 u 33 .8 36 u 36.0 
Anlluacene 3.43 u 3.43 3.39 u 3.39 3.38 u 3.38 3.6 u 3.60 
Benzo( a )anlhiacene JO.I 3.43 3.39 J 3.39 3.38 u 3.38 36 u 3.60 
Benzo(a )ovrene 8.56 3.43 2.54 J 3.39 3.38 u 3.38 3.6 u 3.60 
Benzo(b )fluoianthene 13 .9 3.43 7.11 3.39 3.38 u 3.38 3.6 u 3.60 
Benzo( ghi )pe1yle11e 3.43 u 3.43 3.39 u 3.39 3.38 u 3.38 3.6 u 3.60 
Benzo(k)tluoianthene 4.62 3.43 1.52 J 3.39 3.38 u 3.38 3.6 u 3.60 
Chrysene 3.42 J 3.43 3.05 J 3.39 3.38 u 3.38 3.6 u 3.60 
Dibenz[ a h lantluacene 3.43 u 3.43 3.39 u 3.39 3.38 u 3.38 3.6 u 3.60 
Fluoranthene 24.1 3.43 7.62 3.39 3.38 u 3.38 3.6 u 3.60 
Fluorene 3.43 u 3.43 3.39 u 3.39 3.38 u 3.38 3.6 u 3.60 
lndcno(l 2,3-cd)ovrene 5.82 3.43 3.39 u 3.39 3.38 u 3.38 3.6 u 3.60 
Naphthalene 34.3 u 34.3 33.9 u 33 .9 33 .8 u 33 .8 36 u 36.0 
Phenanthrene 6.16 3.43 1.19 J 3.39 3.38 u 3.38 3.6 u 3.60 

IPvrene 10.3 3.43 2.71 J 3.39 3.38 u 3.38 3.6 u 3.60 
J19CD2 Jl9CDJ Jl9CD4 J19CDS 

Constituent 
SZ-7 SZ-8 SZ-9 SZ-10 

11/10/2009 11/10/2009 11/10/2009 11/10/2009 
Ul!lkl! 0 POL 11v/k2 0 POL U!!/kl! 0 POL u<>lk2 0 POL 

Acenaphthene 33.3 u 33 .3 34.3 u 34.3 34.5 u 34.5 34.4 u 34.4 
Acenaphthylene 33.3 u 33.3 34.3 u 34.3 34.5 u 34.5 34.4 u 34.4 
Anlhiacene 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 
Benzer a )anthracene 3.33 u 3.33, 3.43 u 3.43 2.75 J 3.45 3.44 u 3.44 
Benzo(a)pyrcne 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 
Benzo(b )fluoranthene 3.33 u 3.33 3.43 u 3.43 4.13 3.45 3.44 u 3.44 
Benzo(ghi)perylene 3.33 1 u 3.33 3.43 U , 3.43 3.45 u 3.45 3.44 u 3.44 
Benzo(k)fluo1anthene 3.33 l u 3.33 3.43 u 3.43 1.38 J 3.45 3.44 u 3.44 
Cluysene 3.33 u 3.33 3.43 u 3.43 1.89 J 3.45 3.44 u 3.44 
Dibenzr a,h lanthracene 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 
Fluoranthene 3.33 u 3.33 3.43 u 3.43 6.54 3.45 2.06 J 3.44 
Fluorene 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 
lndeno(J 2 3-cd)ovrene 3.33 u 3.33 3.43 u 3.43 2.75 J 3.45 3.44 u 3.44 
Naphthalene 33.3 u 33 .3 34.3 u 34.3 34.5 u 34.5 34.4 u 34.4 
Phenanthrene 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 
Pvrene 3.33 u 3.33 3.43 u 3.43 3.45 u 3.45 3.44 u 3.44 

' Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples are for 
infonnation only. 

~ ~ , R {~f 
J19CC9 Jl9CD0 

SZ-4 SZ-5 
11/10/2009 11/10/2009 

111!/kir Q PQL 111!/kg 0 POL 
33 .7 u 33.7 33.4 u 33 .4 
33 .7 u 33 .7 33 .4 u 33.4 
3.37 u 3.37 3.34 u 3.34 
3.37 u 3.37 11.8 3.34 
3.37 u 3.37 8.34 3.34 
3.37 u 3.37 15 .2 3.34 
3.37 u 3.37 3.34 u 3.34 
3.37 u 3.37 5.01 3.34 
3.37 u 3.37 12.8 3.34 
3.37 u 3.37 3.34 u 3.34 
3.37 u 3.37 30.5 3.34 
3.37 u 3.37 3.34 u 3.34 
3.37 u 3.37 6.34 3.34 
33 .7 u 33.7 33.4 u 33 .4 
3.37 u 3.37 4.51 3.34 
3.37 u 3.37 13.9 3.34 

J19CD6 Jl9CD7 
SZ-11 SZ-12 

ll/10/2009 ll/10/2009 
Ul!fkl! 0 POL u17/k2 0 POL 
34.1 u 34.1 34.2 u 34.2 
34 .1 u 34.1 34.2 tJ 34.2 
3.41 , U 3.41 3.42 u 3.42 
1.53 J 3.41 3.42 u 3.42 
3.41 u 3.41 3.42 u 3.42 
3.41 U . 3.41 1.37 J 3.42 
3.41 u 3.41 3.42 u 3.42 
3.41 u 3.41 3.42 u 3.42 
3.41 u 3.41 3.42 u 3.42 
3.41 u 3.41 3.42 u 3.42 
8.52 3.41 2.22 J 3.42 
3.41 u 3.41 3.42 u 3.42 
2.73 J 3.41 3.42 u 3.42 
34.1 u 34.1 34.2 u 34.2 
2.55 J 3.41 3.42 u 3.42 
3.4 1 u 3.41 3.42 u 3.42 
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J19CD1 
SZ-6 

11/10/2009 
1111/kg Q PQL 
33 .6 u 33.6 
33 .6 u 33.6 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 · u 3.36 
3.36 u 3.36 
3.36 u 3.36 
3.36 u 3.36 
33.6 u 33.6 
3.36 u 3.36 
3.36 u 3.36 
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Constituent 

Acenaphthene 
Acenaphthylene 
Anthracene 
Bcnzo(a)anthracene 
Benzo(~ne 
Benzo(b )fluoranthene 
Benzo{ghi)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz[a,hJanthracene 
Fluo1anthcnc 
Fluorene 
Indcn~3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Constituent 

Ace1111JJ.hlhene 
Acenaphthylcnc 
Antluaccnc 
Benzo( n )antluacene 
Benzo(!myrene 
Benzo{b )fluoranthene 
Benz~lene 
Benzo{!c)fluoranthenc 
Chrysene 
Dibenz[a,h]anlhracene 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrenc 

Attachment 1. 116-D-5 Waste Site PAH Verification Sampling Results. (5 Pages) 
Re-sample DZ-4 • · ·Jl9CF2 ... . Re-sample Duplkate · c " ·. Jl9J:Hl>,, .·. , Jl9CD9 

JJFIJ3' DZ-4 of J1FlJ3 -JJFJJ8' !)uplicate ofJ19C.112 DZ.I 
3/16/11 IUl0/2009 · 3/16/11 . . 11/10/2009;.': 11/10/2009 

ug/~ I Q I PQL I µ2/k~ I Q !'-PQL J-;;g11<gf Q f PQL I µ2/lqf f '. Q~:f 7

PQL ; j µg/kR I O I POL 
II I u I II l ·33.9 IU.- l ' 3HI II I u I II 1 ·33,0 • 1· y_JJM I 34.9 I u I 34.9 
9.8 I u I 9.8 I 33.9 I u I 3X2.J __ 9.6 I u I 9.6 I 33.0 · I· u-,j:: Ja .0 · 1 34.9 I u I 34.9 
3.3 I U I 3.3 I 24.0 I · · I 3;39 I 3.2 I U I 3.2 I ILO I' ,, 1 j.30 : 1 3.49 I U I 3.49 
3.5 I u I 3.5 I 186 I : l 3.39 I 3.4 I u I 3.4 I 118 •· I · I •JJO' , I 3.49 I u I 3.49 
6.9 I u I 6.9 I -13<1 I ., -I · 3.39 I 6.8 I u 1_6.8 L~-•~Pt10. J 3.49 I u I 3.49 
4.6 I u I 4.6 I 284 ··· I · -I 3J9 ·1 4.5 I u I 4.s I 115 · I ·' ,. ·I '.·J.30 q 3.49 I u I 3.49 
7.8 I u I 7.8 I 93.3 · I , · I '.:3:39 · I 7.6 I u I 7.6 I 67.0 l • · -I ·3.30: q 3.49 I u I 3.49 
4.3 I u I 4.3 1 · 7L8 I · ·. I-·'3.39. I 4.2 I u I 4.2 I ' 49.2 T I· 3.30· I 3.49 I u I 3.49 
5.2 I u I 5.2 I f6J -1 ·· 1 b9· I s:i I u I 5.1 I' :/6.8 ,-1 I '3:30 ' I 3.49 I u I 3.49 
12 I u I 12 I 20:3 ·1 ·· · 1 3.39" I 12 I u I 12 1· 11.1 · I· l/ ~:3o -'· I 3.49 I u I 3.49 
14 I u I 14 I · 564 I · I 3.39 I 14 I u I 14 I 328 I · ·· 'I 3.30;:; I 3.49 I u I 3.49 
5.7 I u I 5.7 I 3.72 I I 3.39 I 5.6 I u I 5.6 I 1-.48 I 1 I :Tio· I 3.49 I u I 3.49 
13 I u I 13 I 81.6 I . I· 3.3~ I 13 I u I 13 I 57.1 I · I 3.30 I 3.49 I u I 3 49 
13 I u I 13 I 33.9 I u I 33,9 I 13 I u I 13 I 33.0 I u I 33 .0 I 34 .9 I u I 34.9 
13 I u I 13 I 111 I I 3.39 I 13 I u I 13 I 49.7 I I 3.30 I 3.49 I u I 3.49 
13 I u I 13 I 386 I I 3.39 I 13 I u I 13 I 2,io I I 3.3Q l 3.49 I u I 3.49 

Re-sample DZ-5 - I Jt 9CFJ I Re-sample DZ-6 - 1 · n 9ci,:4 . . , Jl 9CFS 
, DZ-5 . . , DZ-6 . . ,·. DZ-7 

J1FIJ4 3/16/11 11/10/2009 Jl FlJS 3/16/11 11/10/2009 '· 11/10/2009 

ug/~ I Q I PQL I µs:fk2 I O I ·POL I ug/~ I Q I PQL I 112/ki( .j; 0 T POL I 112/ki: I Q I POL 
10 I u I 10 I · 34d_j.l "L,34.o I 10 I u I 10 LJ38 · l UD' k. :~ 1'38 I 33.4 I u I 33.4 
9.2 I u I 9.2 I 34·' I: u :1 · 34.0 I 9.4 I u I 9.4 I 138 ' 'l''l.JO l'.:'1'38 ,, I 33.4 I u I 33.4 
3.1 I U I 3.1 I 3,4 · r .. uo:1 3.40 I 3.2 I U I 3.2 I 14.3 I D- 1 :, 13:8 I 3.34 I U I 3.34 
3.3 I U I 3.3 I 3:39 I '1' · I 3.40 I 360 I I 3.3 I 1040 ,1 ot ln I 3.34 I U I 3.34 
6.6 I U I 6.6 I 2.71 .. I Jl no I 230 I I 6.7 I 10901',Q' Y 'B,8 ' 1 3.34 I U I 3.34 
4.3 I u I 4.3 I 7.29 I · · I MO I 360 I I 4.4 I 1900 'I D l ,:13:8 ' I 3.34 I u I 3.34 
7.4 I u I 7.4 I 3:4 - 1 u I 3;<10 •I 190 I I 7.5 I n4;q: D -1' ' 13.8 ' I 3.34 I u I 3.34 
4.0 I u I 4.0 I 2.11 I J I 3.40 I 200 I I 4.1 I :536 ·· 1· n I' '· 13.s · I 3.34 I u I 3.34 
5.0 I u I 5.o I 2.2 I J I .3.40 I 330 I I 5.1 I ·911 I o·. 1 .13:g I 3.34 I u I 3.34 
11 I u I 11 I 3.4 I u I 3.40 I 36 Ix I 12 l . 160l · D -113.8, I 3.34 I U I 3.34 
1a I u I 13 I 9.15 I I 3.'40 I 340 I I 14 I 2010 .I· o I 13.8 ' I 3.34 I u I 3.34 
5.4 I u I 5.4 I 3.4 • I u I 3.40 I 5.5 I u I 5.5 I 7.77 I JD •l · 13.8 I 3.34 I u I 3.34 
12 I u I 12 I· 3A I u ·I 3.40 I 220 I I 13 I 723 I o:i · :t,3:8 'I 3.34 I u I 3.34 
12 I u I 12 I 34 I u I 34.0 I 13 I u I 13 I 13~ I uo I ·138° I 33.4 I u I 33.4 
12 I u I 12 I -3.4 I u I 3.40 -1 43 I I 13 I 98:8 I D I 13 .8 ·I 3.34 I u I 3.34 
12 I u I 12 I l.86 ·I J ·· 1 HlJ ' I 600 I I 13 I 2110 I rf[7Is I 3.34 I u I 3.34 

Jl9CFO 
DZ-2 

I 1/10/2009 
ua/kg I Q I J>QL 
32.8 I u I 32.8 
32.8 I u I 32.8 
3.28 I u I 3.28 
4.26 I I 3.28 
3.28 I J I 3.28 
5.90 I I 3.28 
3.28 I J I 3.28 
2.29 I J I 3.28 
2.46 I J I 3.28 
3.28 I u I 3.28 
11.0 I I 3.28 
3.28 I u I 3.28 
3.28 I u I 3.28 
32.8 I u I 32.8 
3.77 I I 3.28 
4.26 I I 3.28 
1te=samp1e oz..s -

JlFIJ6 • 
.l/16/11 

u2/kg I Q PQL 
II I U II 
9.6 I u 9.6 
3.3 I u 3.3 
41 3.4 
39 6.9 
38 4.5 
7.7 u 7.7 
23 4.2 
40 5.2 
12 u 12 
14 u 14 
5.7 u 5.7 
22 13 
13 u 13 

. 13 u 13 
21 13 

Jt9CF1 
DZ-3 

11/10/2009 
µRfkg.J . Q I PQL 
34.3 I u I 34.3 
34.3 I u I 34.3 
3.43 I u I 3.43 
1.88 I J I 3.43 
1.37 I J I 3.43 
4.11 I I 3.43 
3.43 I u I 3.43 
1.37 I J i 3.43 
1.37 I J 3.43 
3.43 I u 3.43 
3.94 3.43 
3.43 I u 3.43 
3.43 I u 3.43 
34.3 I u 34.3 
1.03 I J 3.43 
3.43 I u I 3.43 

· .JJ9CF6 · 
,: . ti:is .. 

· · 1iii:oi2009 · 

11!1lk1!' 1 0:1 POL 
/ ;J4'.9'.: I·· U• l ',34.9 
,:, 34.'9 t ·. u. ·I , 34,9 
· 2.oi :·1 ~ .r. I 3.49 , 
( 19;2 ,~ j> •.:••·. ,. '' 3:49 '' 
-- ·52'8 l :,,:,'.' Y·, 3"49 < 
.~~i22,:: ; :_::, {•:i i49, 
·"46:r1 ·:.\T· 3 .. 4<> · 
:, 35.4 t · · ·l · J.49 · 

62.3 ·· 1 ··~ ··· 1> 3'.'19 ·. 
· 9:59.- 1 · · I 3-.49 
· 197, I l 3,4~ 
3.49 ·. I u ·I 3.49 

· 4:7.4 . I ·· · I 3.49 
3j.9 j ·. U. I 34.9 

· 23:<1 · ·· I . . ·. I . 3:49 
." .J.38"0 !-'•,,· 1 ·3.49 
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Constituent 

Acenaphthene 
Acenaphthylene 
Anthracene 
Bcnzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthcne 
B enzo(e:hi loerv Jene 
Benzo(k)fluoranthene 
Chrysenc 
DibenzI a h)anthraccnc 
fluoranthene 
Fluorene 
lndeno( 1,2 ,3-cd)ovrene 
Naphthalene 
Phenanthrene 
Pyrene 

Attachment 1. 116-D-5 Waste Site PAH Verification Sampling Results. (5 Pa2es) · 
Jt9CF7 Re-sample DZ-10 - • ', ,/Jl9-_CF8 

DZ-9 JlFlJ7' : .DZ-10 : .. .... 
11/10/2009 3/16/11 , · 11/1 oi2oo9 , 

ul'ik2 Q POL u11/k11 0 POL iiliike:' .,· o :,· :··'POL--
34.I u 34.1 11 u II ·:~6.6 · .·.:u: ': 36.6 ·. 
34.I u 34.1 9.9 u 9.9 36.6< :U ' 3M 
3.41 u 3.41 3.4 u 3.4 3.66' .. -u . ·3:66 
3.41 u 3.41 38 3.5 1.83 J 3.66 
3.41 u 3.41 21 7.1 1.64 -J 3.66 
3.41 u 3.41 38 X 4.6 5.U ·3.66 
3.41 u 3.41 7.9 u , 7.9 3.66 u 3.66 . 
3.41 u 3.41 23 4.3 3.65 ,· J_: ·. 3.66' 
3.41 u 3.41 39 J 5.3 ' 3.66 ·: 'U J.66 
3.41 u 3.41 12 u 12 · 3':66 .' -U . ,-3.66 
3.41 u 3.41 49 14 .:5,4·8,1 ;,··· 3.66· 
3.41 u 3.41 5.8 u 5.8 ."3,66 . · u 3.66 
3.41 u 3.41 20 J 13 3.66 , U . · 3.66: 
34.1 u 34.1 13 u 13 36.6. u 36,6 
3.41 u 3.41 13 u 13 . 3.66 u 3.66 
3.41 u 3.41 56 13 3.66 u 3.66 

JJ9CF9 
DZ-11 

11/10/2009 
111!/k~ 0 POL 
33 .9 u 33 .9 
33 .9 u 33.9 
3.39 u 3.39 
7.1 3.39 
6.76 3.39 
11.2 3.39 
6.76 3.39 
3.89 3.39 
2.2 J 3.39 
3.39 u 3.39 
21.3 3.39 
3.39 u 3.39 
6.43 3.39 
33.9 u 33.9 
3.89 3.39 
9.81 3.39 

J19CH0 
DZ-12 

11/10/2009 
1111fk11 0 

34 u 
34 u 
3.4 u 
1.87 J 
1.53 J 

2.55 J 
3.4 u 
1.02 1 
3.4 u 
3.4 u 

4.92 
3.4 u 
3.4 u 
34 u 

1.53 J 
3.4 u 
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POL 
34 
34 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
34 
3.4 
3.4 
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Constituent 

Acena11hthene 
Acenaohthvlenc 
Anthracene 
Benw(a)anthracene 
Benzo( a )pyrene 
Benzo(b )lluornnthene 
Benzo( ehi)oervlene 
Benzo(k)lluoranthcne 
Chrysene 
Dibenzfa,h)anthracene 
Fluoranthene 
Fluorene 
lndeno(I ,2,3-cd)nvrene 
Naohthalene 
Phenanthrene 
IPvrcne 

Constituent 

Acenuohlhem, 
Acenaohthylene 
Anthracene 
Benzo(•)anthracene 
Be11zo(n)pyrene 
Benzo(b )fluorarrthene 
Benzo(2bi)perylene 
Bcnzo(k)lluoranthene 
Chrysene 
Dibenz[a,b)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)nvrene 
Naphthalene 
Phenanthrenc 
Pyrene 

Jl9CH2 
SPA-I 

11/09/2009 
11e/ke 0 POL 
34.4 u 34.4 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
1.39 } 1.39 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 

Jl9CH8 
SPA-7 

11/09/2009 
ue/ke 0 POL 
34.4 u 34.4 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 

0.995 J 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 

I. 116-D-5 W. Site PAH Verifi s 
J19CJ4 J19CH3 JI9CH4 

Duplicate or Jl9CH2 SPA-2 SPA-3 

11/09/2009 11/09/2009 11/09/2009 
ueik!! 0 POL uo/k2 0 POL 112/ke 0 POL 
34.4 u 34.4 34.1 u 34.1 34.2 u 34.2 
34.4 u 34.4 34.1 u 34. ) 34.2 u 34 .2 
3.44 u 3.44 3.41 u 3.41 3.42 u 3.42 
2.3 J 3.44 1.07 J 3.41 3.42 u 3.42 
1.56 J 3.44 3.41 u 3.41 3.42 u 3.42 
3.38 J 3.44 1.28 J 3.41 3.42 u 3.42 
3.44 u 3.44 3.4l u 3.41 3.42 u 3.42 
1.17 J 3.44 3.41 u 3.41 3.42 u 3.42 
1.46 J 3.44 1.19 J 3.41 1.03 J 3.42 
3.44 u 3.44 3.41 u 3.41 3.42 u 3.42 
10.4 3.44 3.41 u 3.11 1 3.42 u 3.42 
3.44 u 3.44 3.41 u 3.41 3.42 u 3.42 
3.44 u 3.44 3.41 u 3.41 3.42 u 3.42 
34.4 u 34.4 34.1 u 34.1 34.2 u 34.2 
1.86 J 3.44 3.41 u 3.41 3.42 u 3.42 
3.56 3.44 3.41 u 3.41 3.42 u 3.42 

J19CH9 Jl9CJ0 Jl9CJI 
SPA-8 SPA-9 SPA-10 

11/09/2009 ll/09/2009 11/09/2009 
u2/k• 0 POL ue/ke 0 POL ue/ke 0 POL 
34.4 u 34.4 35.4 u 35.4 34.2 u 34.2 
34.4 u 34.4 35.4 u 35.4 34.2 u 34 .2 
3.44 u 3.44 3.54 u 3.54 3.42 u 3.42 
3.44 u 3.44 2.42 J 3.54 3.42 u 3.42 
3.44 u 3.44 2.13 J 3.54 3.42 u 3.42 
3.44 u 3.44 5.81 3.54 3.42 u 3.42 
3.44 u 3.44 1.09 1 3.54 3.42 u 3.42 
3.44 u 3.44 1.53 J 3.54 3.42 u 3.42 
3.44 u 3.44 1.87 J 3.54 3.42 u 3.42 
3.44 u 3.44 3.54 u 3.54 3.42 u 3.42 
1.78 J 3.44 9.01 3.54 3.42 u 3.42 
3.44 u 3.44 3.54 u 3.54 3.42 u 3.42 
3.44 u 3.44 3.54 u 3.54 3.42 u 3.42 
34.4 u 34.4 35.4 u 35.4 34.2 u 34.2 
3.44 u 3.44 I.II J 3.54 3.42 u 3.42 
3.44 u 3.44 1.87 J 3 .54 3.42 u 3.42 

line R £5 p , 

J19CH5 J19CH6 
SPA-4 SPA-5 

11/09/2009 11/09/2009 
uolke 0 POL 112/kl! 0 POL 
34.3 u 34.3 34.7 u 34.7 
34.3 u 34.3 34.7 u 34.7 
3.43 u 3.43 3.47 u 3.47 
1.01 J 3.43 10.2 3.47 
3.43 u 3.43 4.48 3.47 
1.52 J 3.43 9.76 3.47 
3.43 u 3.43 2.75 J 3.47 
3.43 u 3.43 3.91 3.47 
I.OJ J 3.43 18.2 3.47 
3.43 u 3.43 3.47 u 3.47 
2.74 J 3.43 18 .2 3.47 
3.43 u 3.43 3.47 u 3.47 
3.43 u 3.43 3.47 u 3.47 
34.3 u 34.3 34.7 u 34.7 
3.43 u 3.43 3.11 J 3.47 
3.43 u 3.43 8.96 3.47 

J19CJ2 Jl9CJJ 
SPA-11 SPA-12 

11/09/2009 11/09/2009 
uulke 0 POL ue/ke 0 POL 
34.2 u 34.2 34.5 u 34.5 
34.2 u 34.2 34.5 u 34.5 
3.42 u 3.42 3.45 u 3.45 
3.42 u 3.42 3.87 3.45 
3.42 u 3.42 2.92 J 3.45 
3.42 u 3.42 7.74 3.45 
3.42 u 3.42 1.57 J 3.45 
3.42 u 3.42 1.84 J 3.45 
3.42 u 3.42 2.99 J 3.45 
3.42 u 3.42 3.45 u 3.45 
1.52 J 3.42 12.7 3.45 
3.42 u 3.42 3.45 u 3.45 
3.42 u 3.42 3.45 u 3.45 
34.2 u 34.2 34.5 u 34.5 
3.42 u 3.42 2.43 J 3.45 
3.42 u 3.42 5.68 3.45 

Attachment I ·Sheet No . 
Originator J. D. Skoglie Date 
Checked T. E. Queen Date 
Cale. No. OJOOD-CA-V0352 Rev. No. 

J19CU7 
SPA-6 

11/09/2009 

11e/k2 0 POL 
34.4 u 34.4 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
3.44 u 3.44 
34.4 u 34.4 
3.44 u 3.44 
3.44 u 3.44 
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Constituent 

Acenaphthene 
Acenaohthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )tluoranthene 
Benzo(ghi)perylene 
Benzo(k)lluoranthene 
Cluvsene 
Dibenz[ a,h lanthracene 
Fluoranlhene 
Fluorene 
lndeno(l 2 3-cdlnvrene 
Naohthalene 
Phenanthrene 
Pvrene 

Constituent 

Acenaphthene 
Acenaphtl1ylene 
Anthracene 
Benzo( a)anthracene 

~~)ovrene 
Benzo(b)fluoranthene 
Benzo(ghi)oervlene 
Bcnzo(k)fluoranthene 
Chrysene 
Dibenzf a,h lanthrdceoe 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cdlnvrenc 
Naphthalene 
Phenanlhrene 
Pvrene 

J19CB4 
08-1 

11/03/2009 
µg/k~ 0 POL 
34.2 u 34.2 
34.2 u 34.2 
3.42 u 3.42 
3.21 J 3.42 
2.91 J 3.42 
5.35 3.42 
3.42 u 3.42 
1.62 J 3.42 
2.67 J 3.42 
3.42 u 3.42 
8.00 3.42 
3.42 u 3.42 
3.42 u 3.42 
34.2 u 34.2 
1.97 J 3.42 
2 .82 J 3.42 

Jl9CC1 
OB-8 

11/03/2009 
UP/kl! 0 POL 
34.3 u 34.3 
34.3 u 34.J 
3.43 u 3.43 
51.7 3.43 
40.8 3.43 
41.8 3.43 
24 .4 3.43 
18 .8 3.43 
37.7 3.43 
5.18 3.43 
77.7 3.43 
3.43 u 3.43 
24 3.43 

34.3 u 34.3 
7.85 3.43 
67 .5 3.43 

l. 116-D-S W Site PAH Verifi s 
Jl9CBS J19CB6 Jl9CB7 

OB-2 OB-3 OB-4 
11/03/2009 11/03/2009 11/03/2009 

µg/kg 0 POL µg/kg 0 POL uQ/k2 0 POL 
34.4 u 34.4 34.3 u 34.3 34.4 u 34.4 
34.4 u 34.4 34.3 u 34.3 34.4 u 34.4 
3.44 u 3.44 3.43 u 3.43 12.2 3.44 
1.6 J 3.44 1.83 J 3.43 77.8 3.44 

1.44 J 3.44 1.75 J 3.43 61.3 3.44 

2.95 J 3.44 3.2 J 3.43 96.4 3.44 
3.44 u 3.44 3.43 u 3.43 35.9 3.44 
0.91 J 3.44 I.I J 3.43 26.5 3.44 

0.927 J 3.44 3.43 u 3.43 52.4 3.44 

3.44 u 3.44 3.43 u 3.43 6.73 3.44 
5.51 3.44 6.75 3.43 254 3.44 
3.44 u 3.44 3.43 u 3.43 3.44 u 3.44 
3.44 u 3.44 3.43 u 3.43 31.1 3.44 
34.4 u 34.4 34.3 u 34.3 34.4 u 34 .4 
3.44 u 3.44 0 .925 J 3.43 55.6 3.44 
1.94 J 3.44 0 .907 J 3.43 161 3.44 

Jl9CC2 Jl9CC3 J19CC4 
OB-9 OB-10 OB-11 

11/0312009 11103/2009 11 /03/2009 
111!/kl! 0 POL uaik!! 0 POL 1u!.lk2 0 POL 
34.4 u 34.4 34.2 u 34.2 34.4 u 34.4 
34.4 u 34.4 34 .2 u 34.2 34.4 u 34.4 
3.44 u 3.44 0.905 J 3.42 0.979 J 3.44 
5.75 3.44 25 .8 3.42 11.3 3.44 
3.84 3.44 18.7 3.42 9.81 3.44 
7.38 3.44 37.2 3.42 15 .5 3.44 
4.07 3.44 14.3 3.42 7.51 3.44 
2.33 J 3.44 10.2 3.42 5.03 3.44 
5.21 3.44 19.2 3.42 7.37 3.44 
3.44 u 3.44 2.48 J 3.42 1.13 J 3.44 
7.02 3.44 64 .2 3.42 28 .7 3.44 
3.44 u 3.44 3.42 u 3.42 3.44 u 3.44 
3.44 u 3.44 13 .8 3.42 6.44 6.44 
34.4 u 34.4 34.2 u 34.2 34.4 u 34.4 
1.39 J · 3.44 12 .2 3.42 11.2 3.44 
2 .21 J 3.44 48 .2 3.42 13 .1 3.44 

line Results. _{5 P 
Jl9CB8 J19CB9 

OB-S OB-6 
11/03/2009 11/03/2009 

µe/kg 0 -PQL ua/kQ 0 POL 
34.3 u 34.3 34.5 u 34.5 
34.3 u 34.3 34.5 u 34.5 
3.43 u 3.43 3.45 u 3.45 
4.8 3.43 3.36 J 3.45 
2.69 J 3.43 2.88 J 3.45 
5.64 3.43 5.05 3.45 
4.04 3.43 1.26 J 3.45 
1.89 J 3.43 1.72 J 3.45 
3.94 3.43 3.25 J 3.45 
3.43 u 3.43 3.45 u 3.45 
7.25 3.43 8.35 3.45 
3.43 u 3.43 3.45 u 3.45 
I.II J 3.43 3.45 u 3.45 
34 .3 u 34.3 34.5 u 34.5 
4.64 3.43 1.95 J 3.45 
6.98 3.43 2.98 J 3.45 

J19CC5 
OB-12 

11/03/2009 
11wk2 0 POL 
34.5 u 34.5 
34.5 u 34.5 
3.45 u 3.45 
3.45 u 3.45 
3.45 u 3.45 

3.45 u 3.45 
3.45 u 3.45 
3.45 u 3.45 
3.45 u 3.45 
3.45 u ! 3.45 
2.77 J 3.45 
3.45 u 3.45 
3.45 u 3.45 
34.5 u 34.5 
3.45 u 3.45 

0.911 J 3.45 
Attachment I Sheet No. 
Originator J. D. Skoglie Date 
Checked T. E. Queen Date 
Cale. No. 0 I00D-CA-V0352 Rev. No. 

Jl9CC0 
OB-7 

11/03/2009 
µg/kg Q POL 
34.3 u 34.3 
34.3 u 34.3 
3.43 u 3.43 

13 3.43 

9.75 3.43 
13 .4 3.43 

6.29 3.43 
5.12 3.43 
9.58 3.43 
1.06 J 3.43 
19.5 3.43 
3.43 u 3.43 
5.54 3.43 
34.3 u 34.3 
5.98 3.43 
13.3 3.43 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Attachment I. 116-D-5 Waste Site Pesticides Verification Samplin~ Results. (5 Paees) 

Jl9CC8 SZ-3 Jl9CD8 Duplicate of J19CC6 SZ-1 J19CC7 SZ-2 J19CC9 SZ-4 J19CD0 SZ-5 J19CDI SZ-6 

Constituent 
11/10/2009 J19CC8 11/10/09 11/10/2009 11/10/2009 11/10/2009 11/10/2009 11/10/2009 

µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL 

Aldrin 1.36 UD 1.36 1.34 UD 1.34 1.35 UD I.JS 1.42 UD 1.42 
Aloha-BHC 1.36 UD 1.36 1.34 UD· 1.34 1.35 UD 1.35 1.42 UD 1.42 

a loha-Chlordane 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
beta-BHC 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Delta-BHC 1.36 UJD 1.36 1.34 UJD 1.34 1.35 UJD 1.35 1.42 UJD 1.42 
4.4'-DDD 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
4,4'-DDE 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
4,4'-DDT 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
Dicldrin 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Endosulfan I 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
Endosulfan JI 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Endosulfan sulfate 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Endrin 1.36 UD 1.36 1.34 UD 1.34 I.JS UD 1.35 1.42 UD 1.42 
Endrin aldehvde 1.36 UD 1.36 1.34 UD 1.34 1.35 UD I.JS 1.42 UD 1.42 

Endrin ketone 1.36 UD 1.36 1.34 UD 1.34 1.35 UD I.JS 1.42 UD 1.42 
Ganuna-BHC /Lindanel 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

2amma-Chlordane 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 
Hcotachlor 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Heptachlor epoxide 1.36 UD 1.36 1.34 UD 1.34 I.JS UD 1.35 1.42 UD 1.42 
Methoxvchlor 1.36 UD 1.36 1.34 UD 1.34 1.35 UD 1.35 1.42 UD 1.42 

Toxaohcne 13 .6 UJD 13.6 13.4 UJD 13.4 13.S UJD 13.5 14.2 UJD 14 .2 

J19CD2 SZ-7 J19CD3 SZ-8 Jl9CD4 SZ-9 J19CD5 SZ-10 

Constituent 
11/10/2009 11/10/2009 11/10/2009 11/10/2009 

µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL 

Aldrin I.JS UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Alpha-BHC 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
aloha-Chlordane 1.35 UD I.JS l.3S UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

beta-BHC 1.35 UD 1.35 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Delta-BHC 1.35 UJD 1.35 I.JS UJD 1.35 1.36 UJD 1.36 1.36 UJD 1.36 
4,4'-DDD 1.35 UD I.JS I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
4,4'-DDE 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
4,4'-DDT 1.35 UD 1.35 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Dieldrin 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan l 1.35 UO I.JS I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan II 1.35 UD I.JS 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Endosulfan sulfate 1.35 UD I.JS I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Endrin 1.35 UD I.JS IJS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 
Endrin aldehvde 1.35 UD I.JS 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Endrin ketone 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Gamma-BHC [Lindane) l.3S UD I.JS 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
,ramma-Chlordane I.JS UD I.JS I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Hcotachlor 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Heptachlor cnoxide 1.35 UD I.JS 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Mcthoxvchlor I.JS UD 1.35 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 
Toxaphene 13.5 UJD 13.5 13.5 UJD 13.S 13.6 UJD 13.6 13 .6 UJD 13.6 

• Department of Ecology requested additional remediation and re--samples taken at th~ locations. Original samples are for 
infonnation only. 

1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UJD 1.36 1.36 UJD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 

1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 

1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 
1.36 UD 1.36 1.36 UD 1.36 

1.36 UD 1.36 1.36 UD 1.36 
13.6 UJD 13.6 13.6 UJD 13.6 

Jl9CD6 SZ-11 J 19CD7 SZ-12 
11/10/2009 11/10/2009 

µg/kg Q PQL µg/kg Q PQL 

1.35 UD 1.35 1.35 UD I.JS 
1.35 UD 1.35 1.35 UD I.JS 
1.35 UD 1.35 l.3S UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
1.35 UJD 1.35 1.35 UJD 1.35 
1.35 UD 1.35 1.35 UD I.JS 
1.35 UD 1.35 l.3S UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
1.35 UD 1.35 1.35 UD 1.35 
I.JS UD 1.35 I.JS UD 1.35 
1.35 UD I.JS 1.35 UD I.JS 
1.35 UD 1.35 I.JS UD 1.35 
I.JS UD I.JS I.JS UD I.JS 
1.35 UD 1.35 I.JS UD 1.35 
1.35 UD I.JS I.JS UD l.3S 
1.35 UD l.3S 1.35 UD l.3S 
1.35 UD I.JS 1.35 UD l.3S 
1.35 UD I.JS 1.35 UD I.JS 
I.JS UD 1.35 1.35 UD 1.35 
13.S UJD 13 .5 13.S UJD 13.5 
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Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure 

1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 

1.34 UJD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 

1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 
1.34 UD 1.34 

1.34 UD 1.34 
1.34 UD 1.34 

1.34 UD 1.34 
1.34 UD 1.34 

1.34 UD 1.34 
1.34 UD 1.34 
13.4 UJD 13.4 
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Anacnmenr 1. 110--u-:, waste .:,ue resnc1oes ver111canon ~ampnn& 1<esum. p ra2es1 
Re--samplt OZA -

Jl9CFl D:l-4 
Re-sample Duplicate ·Jl9CHUlilplicate . 

J19CD9 DZ.I Jl9CFO DZ.2 J19CF1 DZ.3 
J1FIJ3 • or JIFJJ3-JIFJJ8 ' orJt9CFl· . 

Consdtuent 3/16/11 
11/10/2009 --

11/10/2009 :' 
11/10/2009 11/10/2009 11/10/2009 

3/16/1 I 

u2/kg Q PQL µ2/kC Q PQL, •2/k& Q PQL µ&ll<g ' Q PQL, µ2/kg Q PQL µ2/k& Q PQL µ&Jk& Q PQL 

Aldrin 0.27 u 0.27 1.36 \JD 1.36. 0.27 u 0.27 1.36 , . \JD . . 1.36, 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Alpha-BHC 0.23 u 0.23 1.36 \JD . 1.36 0.23 u 0.23 . 1.36 · \JD 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 

aloha-Chlordane 0.35 u 0.35 1.36 UD 1.36 . 0.34 u 0.34 J:36 \JD : 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 \JD 1.38 
beta-BHC 0.72 u 0.72 1.36 UD 1.36 . 0,71 u 0.71 1.36. \JD 1;36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Dclta-BHC 0.43 u 0.43 1.36 uo· 1.36 0.43 u 0.43 . 1.36 \JD 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
4,4'-DDD 0.S9 u 0.59 1.36 ' \JD 1.36 0.58 u 0.58 1.36 UD . 1.36 , 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
44'-DDE 0.26 u 0.26 1.36 ' .UD J.36 , 0.25 u 0.25 1.36 . UD . U6 -· 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
4,4'-DDT 0.64 u 0.64 1.36 .- .uo· . 1.36 .'· 0.63 u 0.63 1.36 . uo · 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Dicldrin 0.23 u 0.23 . 1.36· \JD. L36 · 0.22 u 0.22 1:36 UD: .:J.36 ' 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 

Endosulfan J 0.19 u 0.19 1.36 uD· 1.36: · 0.19 u 0.19 · l.36 ·· ,UQ'.· -· 1.36 1.4 \JD 1.4 1.36 UD 1.36 1.38 \JD 1.38 
Endosulfan II 0.31 u 0.31 . J.36· \JD 1.36 0.30 u 0.30 -1:36 . \JD ' : 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 

Endosulfan sulfate 0.30 u 0.30 . ,J.36 UD 1.36 0.29 u 0.29 · 1.36 , UD · 1.36' 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Endrin 0.33 u 0.33 . 1.36 , \JD 1.36· 0.32 u 0.32 1.36 ' · \JD 1.36 · 1.4 UD 1.4 1.36 UD 1.36 ' 1.38 UD 1.38 

Endrin aldehvde 0.19 UN 0.19 1.36 . uo · 1.36· 0.18 u 0.18 · 1.36,· \JD 1.36: . 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Endrin ketone 0.53 u 0.53 ·1.36 \JD . . · 1.36' 0.52 u 0.52 · 1.36· UD : 1.36 . 1.4 UD 1.4 1.36 UD 1.36 1.38 \JD 1.38 

Gamma-BHC (Lindane\ 0.50 u 0.50 1.36 \JD 1.36 . 0.49 u 0.49 . 1.36"·. UD . 1.36 . 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
~amma-Chlordanc 0.29 u 0.29 ' 1.36 uo 1.36 0.28 u 0.28 1.36 uo · . f.36 , 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 

Heptachlor 0.23 u 0.23 1.36 \JD ··. 1·.36 · 0.23 u 0.23 f.36' \JD ·1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Hcotachlor cooxide 0.46 u 0.46 1.36 UD 1.36 0.45 u 0.45 . 1.36· uo· 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 

Methoxychlor 0.49 u 0.49 1.36 ·\JD ·. 1.36 0.48 u 0.48 1.36 . . lJI)' 1.36 1.4 UD 1.4 1.36 UD 1.36 1.38 UD 1.38 
Toxaohcne 17.0 u 17.0 13.6 . um 13.6 .. 17.0 u 17.0 13 .6 . UJD 13 .6 14.0 UJD 14.0 13.6 UJD 13.6 13 .8 UJD 13.8 

Re-umple DZ-S - J19CF3 DZ.5 Rt-sample DZ.6. Jl9CF4 D~ J19CF5 DZ.7 
Re-sample DZ.8 • 

·. Jl9CF6 DZ'& 
JIFJJ4' 3/16111 11/10/2009 J1FJJ5' 3/16/11 11/10/2009 11/10/2009 JIFJJ6' 11/10/2009 

Constituent 3/16/11 

u&Jk& Q PQL µ&lkg Q PQL · u&Jkg Q PQL µ2/kg Q PQL· µ&Jkg Q PQL ug/kg Q PQL µ2/kg: Q PQL 

Aldrin 0.26 u 0.26 1.36' UD 1.36 0.27 u 0,27 1.38 uo· 1.38 1.36 UD 1.36 0.27 u 0,27 . 1.39. UD . 1.39 . 
Aloha-BHC 0.22 u 0.22 1.36 UD ,'· 1.36 0.23 u 0.23 1.38 \JD J:38 1.36 UD 1.36 0.23 u 0.23 1.39 uo· 1.39 

aloha-Chlordane 0.33 u 0.33 1.36: UD 1.36 0.34 u 0.34 1.38 .UD . 1.38 ' 1.36 \JD 1.36 0.35 u 0.35 l'.39 uo· 1.39· 
beta-BHC 0.68 u 0.68 1-.36 uo· 1.36 0.70 u 0.70 1.38 · .·uo . t:38 · 1.36 UD 1.36 0.72 u 0.72 1.39 . UD 1.39' 
Delta-BHC 0.41 u 0.41 1.36 UD 1.36 · 0.42 u 0.42 I.JS · .UD · 1.38 ' 1.36 UD 1.36 0.43 u . 0.43 1.39 \JD 1.39 
4,4'-DDD 0.56 u 0.56 . 1.36 \JD 1.36' 0.58 u 0.58 3.15 : ID .3.15 1.36 UD 1.36 0.59 u 0.59 . 1.39 u o · 1.39 . 
4,4'-DDE 0.25 u 0.25 1.36 UD 1.36 0.25 u 0.25 1.38 . \JD. 1.38 1.36 UD 1.36 0.26 u 0.26 1.39 UD 1.39 
4,4'-DDT 0.61 u 0.61 1.36 \JD 1.36 1.0 J 0.62 1.38 · UD . 1.38 1.36 UD 1.36 0.64 u 0.64 1.39 UD 1.39 .. 
Dieldrin 0.22 u 0.22 1.36 UD 1'36 0.22 u 0.22 i".38 .. \JD :. 1.38 1.36 UD 1.36 0.23 u 0.23 1.39 uo: 1.39. 

Endosulfan I 0.18 u 0.18 ', 1.36 , \JD ,1-.36 0.19 u 0.19 . 1.38 : \JD l.38 · 1.36 UD 1.36 0.19 u 0.19 1.39.· \JD 1.39 
Endosulfan II 0.30 u 0.30 1.36 UD 1.36 0.30 u 0.30 ' 1.38 ·uo 1.38 · 1.36 UD 1.36 0.31 u 0.31 1.39 UD . 1.39 

Endosulfan sulfate 0.28 u 0.28 1.36 \JD 1.36 0.29 u 0.29 1.38 UD , J:38 1.36 UD 1.36 0.30 u 0.30 1.39 tJD. 1.39 
Endrin 0.32 u 0.32 1.36 \JD. 1.36 , 0.32 u 0.32 8.39 D: 1.38 1.36 UD 1.36 0.33 u 0.33 1.39· UD , f.39 ' 

Endrin aldehyde 0.18 u 0.18 1.36 . UD . 1.36 . 0.18 u 0.18 -1.38 . \JD 1.38'. 1.36 UD 1.36 0.18 u 0.18 1.39· UD 1.39 
Endrin ketone 0.50 u 0.50 . 1:36 \JD . 1.36 0.52 u 0.52 1:38 UD 1.38 1.36 \JD 1.36 0,53 u 0.53 · 1·.39 UD 1.39 ' 

Gamma-BHC (Lindane) 0.48 u 0.48 , J.36 \JD 1.36 . 0.49 u 0.49 1.38 . \JD 1.38' 1.36 UD 1.36 0.50 u 0.50 1.39· UD 1.39 . 
szamma-Chlordane 0.27 u 0.27 1.36 UD . 1.36 0.28 u 0.28 2.45 JD 1.38 · 1.36 UD 1.36 0.29 u 0.29 1.39 .• UD 1.39 

Heptachlor 0.22 u 0.22 1.36 \JD 1.36 0.23 u 0.23 1.38 UD 1.38 1.36 UD 1.36 -0.23 u 0.23 1.39 UD 1.39 .. 
Heotachlor cooxidc 0.44 u 0.44 1.36 UD 1.36 0.45 u 0.45 2.10 m 1.38 1.36 \JD 1.36 0.46 u 0.46 · 2.81 JD 1.39 

Methoxychlor 0.46 u 0.46 l'.36 \JD 1.36 0.48 u 0.48 . 1.38 \JD 1.38 1.36 UD 1.36 0.49 u 0.49 1.39 up 1.39 
Toxaohene 16.0 u 16.0 13.6 UJD · 13.6 17.0 u 17.0 13.8 UJD 13.8 13.6 UJD 13,6 17.0 u 17.0 11.9' um 13 .9. 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

A h ttac ment 1 116--0 SW - aste te estic, es en 1cahon Si P . "d V "fi s r R esu ts. amp lnl? (5 p a2es 

J19CF7 DZ.9 RHamplt DZ.10- ·J19CFfDZ.to·· J19CF9 DZ.11 J19CHO DZ-12 

Constituent 
11/10/2009 JlFIJ7 • 3/16/11 

., : '11/10/2009 · . 11/10/2009 11/10/2009 

/Ii/kg Q PQL ug/kg Q PQL .. /lclk&_' . Q • P_QL /1&/k& Q PQL µ&/kg Q PQL 

Aldrin 1.37 UD 1.37 0.28 u 0.28 .- 1.45,. - UD ·. 1.45 . 1.3S UD 1.3S 1.35 UD 1.3S 
Aloha-BHC 1.37 UD 1.37 0.24 u 0.24 ····t.4S. UD 1.45 1.3S UD 1.3S 1.35 UD 1.35 

alpha.Chlordane 1.37 UD 1.37 0.36 u 0.36 1.45 · ·uo 1.45 1.35 UD 1.35 1.35 UD 1.3S 
beta-BHC 1.37 UD 1.37 0.74 u 0.74 1.45 UD 1.45 1.3S UD 1.3S 1.3S UD 1.35 
Delta-BHC 1.37 UD 1.37 0.4S u 0.45 l.4S uo .. 1.45 I.JS UD 1.35 1.35 UD 1.35 
4 4'-DDD 1.37 UD 1.37 0.61 u 0.61 · 1.45 UD. l.4S I.JS UD I.JS I.JS UD 1.35 
4,4'-DDE 1.37 UD 1.37 0.27 u 0.27 1.45. UD 1.45 1.35 UD 1.35 l.3S UD 1.35 
4,4'-DDT 1.37 UD 1.37 0.89 J 0.66 1.4S UD 1.4S · l.3S UD 1.35 1.35 UD l.3S 
Dieldrin 1.37 UD 1.37 0.23 u 0.23 l.4S UD 1.45 I.JS UD I.JS 1.35 UD l.3S 

Endosulfan I 1.37 UD 1.37 0.20 u 0.20 l.4S UD l'.45 1.35 UD l.3S 1.35 UD 1.35 
Endosulf1m U 1.37 UD 1.37 0.32 u 0.32 l.4S :uo. L45' 1.35 UD I.JS l.3S UD l.3S 

Endosulfan sulfate 1.37 UD 1.37 0.31 u 0.31 1.45 UD · 1.45. l.~S UD 1.35 1.35 UD 1.35 
Endrin 1.37 UD 1.37 0.34 u 0.34 1.45 UD l.4S 1.35 UD 1.35 I.JS UD l.3S 

Endrin aldehvde 1.37 UD 1.37 0.19 u 0.19 l.4S ·uo · 1.45' I.JS UD I.JS I.JS UD 1.35 
End.rin ketone 1.37 UD 1.37 o.ss u o.ss . 1.45 UD 1.45 1.35 UD 1.35 I.JS UD 1.35 

Gamma-BHC (Lindane) 1.37 UD 1.37 0.52 u 0.52 l.4S UD l.4S I.JS UD I.JS 1.35 UD l.3S 
gamma-Chlordane 1.37 UD 1.37 0.30 u 0.30 -1.45 . uo· · 1.45·· I.JS UD 1.35 us UD 1.35 

Heot:achlor 1.37 UD 1.37 0.24 u 0.24 1.45 .· uo · 1.45 1.3S UD 1.35 I.JS UD 1.35 
Heotachlor Cl)()Xide 1.37 UD 1.37 0.48 u 0.48 1-.45•. UD . 1.45 I.JS UD I.JS I.JS UD us 

McthoxvchJor 1.37 UD 1.37 o.so u o.so 1.45 UD 1.45 I.JS UD 1.35 I.JS UD I.JS 
Toxat>hene 13.7 UJD 13.7 18.0 u 18.0 .. 14.5 · UJD 14.5· 13.S UJD 13.5 13.5 UJD 13.5 

Attachment ~,-,,,-.,,----Sheet No. 
Originator J. D. Skoglie Date 

42 of 48 
04/ 15/1 I 

Checked T. E. Queen Date 04/1S/J J 

Cale. No. 0 I 00D-CA-V03S2 Rev. No. 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure C-100 



Attachment to Waste Site Reclassification Form 2010-01 2 Rev.0 

Attachment I. 116-D-S Waste Site Pesticides Verification Samolin~ R<!ults. (5 Pa2es 

J 19CH2 SPA-I Ji 9CJ• Duplicate of Jl 9CH3 SPA-2 J l 9CH4 SPA-3 Jl 9CH5 SPA-4 Jl9CH6 SPA-5 Jl9CH7 SPA-6 

Constituent 
11/09/2009 J i9CH2 11/09/09 11/09/2009 11/09/2009 11/09/2009 11/09/2009 11/09/2009 

µcfkg Q PQL µg/kg Q PQL µg/k& Q PQL 11&/k& Q PQL µcfkg Q PQL µg/kg Q PQL µg/kg Q PQL 

Aldrin 1.36 UD 1.36 1.36 UD 1.36 1.3 5 VD 1.35 1.35 UD I.JS 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Alpha-BHC 1.36 UD 1.36 1.36 UD 1.36 1.35 UD I.JS I.JS UD I.JS 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 

aloha-Chlordane 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
beta-BHC 1.36 UD 1.36 1.36 UD 1.36 1.35 VD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Dclta-BHC 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
4,4'-DDD 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
4,4'-DDE 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
4,4'-DDT 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Dieldrin 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 VD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 

Endosulfan I 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Endosulfa n JI 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 lJD 1.37 1.36 UD 1.36 

Endosulfan sulfate 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 VD 1.37 1.36 UD 1.36 
Endrin 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 

Endrin aldehvde 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Endrin ketone 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 

Gamma-BHC /Lindane) 1.36 UD 1.36 1.36 UD 1.36 I.JS UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
aamma-Chlordane 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 

Hentachlor 1.36 UD 1.36 1.36 UD 1.36 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Heptachlor cooxide 1.36 UD 1.36 1.36 UD 1.36 1.35 VD 1.35 1.35 VD 1.35 1.36 VD 1.36 1.37 UD 1.37 1.36 UD 1.36 

Methoxvchlor 1.36 UD 1.36 1.36 UD 1.36 I.JS UD 1.35 1.35 UD 1.35 1.36 lJD 1.36 1.37 UD 1.37 1.36 UD 1.36 
Tox.aohcne 13.6 UD 13 .6 13 .6 UD 13.6 13.5 UD 13.5 13.5 UD 13.5 13.6 UD 13.6 13 .7 UD 13 .7 13 .6 UD 13 .6 

Ji 9CH8 SPA-7 J19CH9 SPA-8 J l 9CJO SPA-9 Jl9CJJ SPA- JO J19CJ2 SPA-II Jl9CJJ SPA-IZ 

Constituent 
11/09/2009 11 /09/2009 11 /09/2009 11/09/2009 11/0912009 11/09/2009 

µg/kg Q PQL µg/kg Q PQL µg/k& Q PQL µg/k& Q PQL µg/k& Q PQL µg/k& Q PQL 

Aldrin 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 
Alpha-BHC 1.36 UD 1.36 1.36 lJD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 

aloha-Chlordane 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 1.36 VD 1.36 
beta-BHC 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 I.SI D I.SI 
Delta-BHC 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 1.36 UD 1.36 
4.4'-DDD 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 1.36 VD 1.36 
4.4'-DDE 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 6.57 JD 6.S7 
4.4'-DDT 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 us UD 1.35 1.36 UD 1.36 
Dicldrin 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD I.JS 1.35 UD I.JS 1.36 UD 1.36 

Endosulfan I 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD us I.JS UD us 1.36 UD 1.36 
Endosulfan II 1.36 VD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD I.JS 1.35 UD I.JS 1.36 UD 1.36 

Endosulfan sulfate 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 I.JS VD 1.35 1.35 UD 1.35 1.36 UD 1.36 
Endrin 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 us VD u s 1.35 UD 1.35 1.36 UD 1.36 

Endrin aldchvde 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 l.3S VD u s us UD 1.35 1.38 JD 1.38 
Endrin ketone 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 us UD us us UD 1.35 17.2 JD 17.2 

Gamma-BHC rundane} 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 VD 1.35 1.35 UD 1.35 1.36 UD 1.36 
eamma-Chlordane 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 u s uo· 1.35 1.35 UD 1.35 1.36 VD 1.36 

Heotachlor 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 u s VD 1.35 1.35 UD 1.35 1.36 UD 1.36 
Hcotachlor eooxide 1.36 UD 1.36 1.36 UD 1.36 1.4 VD 1.4 1.35 VD 1.35 1.35 UD 1.35 1.36 UD 1.36 

Methoxvchlor 1.36 UD 1.36 1.36 UD 1.36 1.4 UD 1.4 1.35 UD 1.35 1.35 UD 1.35 19.6 JD 19.6 
Toxaohcnc 13.6 UD 13.6 13 .6 UD 13.6 14.0 UD 14.0 13.5 UD 13.5 13.5 UD 13.5 13 .6 UD 13.6 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Attachment 1. 116-0-5 Waste Site Pesticides Verification Sampling Results. (5 Pa2es) 
Jl9CB4 OB-I Jl9CBSOB•2 Jl9CB6 08-3 J19CB7OB-4 Jl9CB8 O8-S Jl9CB9 OB-6 

Constituent 
11/0312009 11/0312009 11/03/2009 11/03/2009 11/0312009 11/03/2009 

µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL 

Aldrin 1.35 UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Alpha-BHC 1.35 UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

aloha-Chlordane I.JS UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
beta-BHC 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Delta-BHC 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
4 4'-DDD 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
4 4'-DDE 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
4.4'-DDT 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Dieldrin I.JS UD I.JS 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan I 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Endosulfan JI I.JS UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan sulfate 1.35 UD 1.35 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Endrin 1.35 UD 1.35 1.36 UD 1.36 I.JS UD · 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Endrin aldehyde 1.35 UD 1.35 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Endrin ketone 1.35 UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Gamma-BHC (Lindane) 1.35 UD I.JS 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
2amma-Chlordanc 1.35 UD I.JS 1.36 UD 1.36 1.35 UD l.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Heotachlor 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Heotachlor c:;poxide I.JS UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 

Mc:thoxvchlor 1.35 UD I.JS 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 1.36 UD 1.36 
Toxaohene 13.5 UD 13.5 13.6 UD 13 .6 13.5 UD 13.S 13 .6 UD 13.6 13.6 UD 13 .6 13.6 UD 13 .6 

Jl9CC0OB-7 Jl9CCI 08-8 Jl9CC2 OB-9 Jl9CCJ OB-10 Jl9CC4 OB-II Jl9CCS 08-12 

Constitue.nt 
11/03/2009 11/03/2009 11/03/2009 I 1/0312009 I 1/0312009 11/0312009 

µg/kg Q PQL µg/kg Q PQL µg/k& Q PQL µg/kg Q PQL µg/k& Q PQL µg/kg Q PQL 

Aldrin 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Alolui-BHC 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

aloha-Chlordane 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
bera-BHC 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Delta-BHC 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
4.4'-DDD 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 
4,4'-DDE 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
4,4'-DDT 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Dieldrin 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan I 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Endosulfan II 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 

Endosulfan sulfate 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 
Endrin 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 

Endrin aldehvde 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 I.JS UD I.JS 1.36 UD 1.36 1.36 UD 1.36 
Eodrin ketone 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 I.JS . UD I.JS 1.36 UD 1.36 1.36 UD 1.36 

Gamma-BHC lLlndanel 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
!.!&mma-Cltlordane 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD I.JS 1.36 UD 1.36 1.36 UD 1.36 

Hcotachlor 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Heotachlor eooxide 1.36 UD 1.36 I.JS UD 1.35 1.44 JD 1.44 1.35 UD I.JS 1.36 UD 1.36 I.SI JD I.SI 

Methoxvchlor 1.36 UD 1.36 1.35 UD 1.35 1.36 UD 1.36 I.JS UD 1.35 1.36 UD 1.36 1.36 UD 1.36 
Touohene 13.6 UD 13.6 13.5 UD 13.5 13 .6 UD 13.6 13.5 .UD 13.5 13.6 UD 13.6 13.6 UD 13.6 
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Sample HEIS 
Sample Date 

Bromide Chloride Fluoride 
Location Number 

m2/ki! Q PQL m2/kil Q PQL m!!lkl!: Q 
SZ-3 Jl 9CC8 11/10/09 2.4 u 2.4 12 2.4 0.4 B 

Duplicate of 
Jl 9CD8 11/10/09 2.6 u 2.6 2.6 u 2.6 0.5 B Jl 9CC8 

SZ- 1 J l9CC6 11/10/09 2.6 u 2,6 2.6 u 2.6 2.6 u 
SZ-2 Jl 9CC7 11/10/09 2.6 u 2.6 2.6 u 2.6 2.6 u 
SZ-4 Ji 9CC9 11 /10/09 2.4 u 2.4 2.4 u 2.4 0.4 B 
SZ-5 J i9CDO 11 /10/09 2.6 u 2.6 13.9 2.6 2.6 u 
SZ-6 Jl 9CDI 11 /10/09 2.7 u 2.7 4.6 2.7 0.5 B 
SZ-7 J l9CD2 11/10/09 2.6 u 2.6 2.6 u 2.6 0.3 B 
SZ-8 Jl 9CD3 11/ 10/09 2.4 u 2.4 2.4 u 2.4 2.4 u 
SZ-9 J l9CD4 11 /10/09 2.6 u 2.6 12.8 2.6 2.6 u 
SZ-10 J19CDS 11/10/09 2.3 u 2.3 2.3 · u 2.3 2.3 u 
SZ-11 JI9CD6 11/10/09 2.5 u 2.5 2.5 u 2.5 2.5 u 
SZ-1 2 Jl 9CD7 11/10/09 2.4 u 2.4 2.3 B 2.4 0.3 B 
D2-4 be J I FI J3 3/16/ 11 0.4 1 u 0.41 2.1 u 2.1 0.88 u 

•-. DZ-4 · Jl9CF2 · ' · 11/10/09 - ' 2.6 - u 2.6 8.5 ... · 2.6 2.6 ··•U '· 
Duplicate of 

JI FIJ8 3/ 16/11 0.41 u 0.4 1 2.1 u 2.1 0.87 u J1FI J3 be 
• Duplicate of · : :u .·· Jl 9CHI . 11/10/09 2:5 u .2.5 · 1i 2.5 . 2.5 

J1 9CF2 
DZ- I J l9CD9 11 /10/09 2.6 u 2.6 5.9 2.6 2.6 u 
02-2 Jl 9CFO 11/10/09 2.4 u 2.4 3.1 2.4 2.4 u 
DZ-3 Jl 9CF I 11/10/09 2.5 u 2.5 4.5 2.5 2.5 u 

0 Z-5bc JI F1J4 3/16/11 0.39 u 0.39 2.0 u 2.0 0.83 u 
.. :, DZ-5··· · JJ 9CF3 ' ' · lliJ0/09. ·2.4 u -· 2.4 . · 19.8 .. 2.4 . · - 2.4 · u:··· 

DZ-6bc JI FIJ5 3/16/1 1 0.42 u 0.42 29.l 2.1 I.I B 
DZ~6 :·. .-· J19Cf4 . - .·. :·1,1110109 .. · 2.4 · .. u ,. 2.4 41 8·. ·r:ir 48,2 , 2A U · 
0 2-7 JJ9CF5 11/10/09 2.5 u 2.5 2.5 u 2.5 2.5 u 

DZ-8 be JI FJJ6 3/16/1 1 0.43 u 0.43 5.9 2.2 0.90 u 
·oz,s J l9CF6 H1I0/09 2:6 U · .2.6 · 27.9 · · 2.6" 0.3 ·w·:·. 
DZ-9 J19CF7 11/10/09 2.5 u 2.5 2.5 u 2.5 2.5 u 

DZ-IO be JIFIJ7 3/16/1 1 0.42 u 0.42 2.1 B 2.1 I. I B 
DZ-10 · J19CF8 . · n/10/09 2,5 u 2.5 61.9 2.5 ' 2.5 u 
DZ- I I J l9CF9 11 /10/09 2.4 u 2.4 2.4 u 2.4 2.4 u 
DZ-12 Jl 9CHO 11/10/09 2.5 u 2.5 7.6 2.5 2.5 u 

' Due to an excessive sample holding time exceedance, non-detected Method 300.0 nitrite data were rejected; and all 
detected Method 300.0 nitrate and nitrite data were considered estimated. It was anticipated that meeting the hold 
time requirement for IC anions (Method 300.0) would be challenging; therefore EPA Method 353.2 was requested. 
Data from EPA Method 353.2 was used to calculate the 95% UCL. 

b Department of Ecology requested additional remediation and re-samples taken at these locations. Original samples 
are for information only. 

• 

0

Nitrate• and "nitri ie" were converted from "nitrogen in nitrate" and "nitrogen in nitrite" respectively to be 
consistent with the original samples . 

- -

PQL 
2.4 

2.6 

2.6 
2.6 
2.4 
2.6 
2.7 
2.6 
2.4 
2.6 
2.3 
2.5 
2.4 

0.88 
'"2.6 . 

0.87 

. "2.5 

2.6 
2.4 
2.5 
0.83 
2\4·. 
0.89 
2:4 
2.5 

0.90 
2.6 '· 
2.5 
0.89 
i .5 
2.4 
2.5 

- , 
Nitrate (Method Nitrite (Method Nitrogen in Nitrite and 

300.0) 300.0) Nitrate /Method 3S3.2)' 
m2'k2 Q PQL m2/1<2 Q PQL m2/ki! Q PQL 

17.1 J 2.4 2.4 UR 2.4 3.34 0.20 

10.2 J 2.6 2.6 UR 2.6 2.76 0.21 

4.1 J 2.6 2.6 UR 2.6 0.64 0.19 
6.4 J 2.6 2.6 UR 2.6 1.28 0.23 
0.8 BJ 2.4 2.4 UR 2.4 0.26 0.20 
II J 2.6 2.6 UR 2.6 2.48 0.21 
4.2 J 2.7 2.7 UR 2.7 0.53 0.21 
5.6 J 2.6 2.6 UR 2.6 0.92 0.21 
2.4 UR 2.4 2.4 UR 2.4 0.23 0.21 
16.2 J 2.6 2.6 UR 2.6 3.52 0.20 
5.1 J 2.3 2.3 UR 2.3 0.91 0.20 
91.1 J 2.5 2.5 UR 2.5 3.16 D 0.42 
3.8 J 2.4 2.4 UR 2.4 0.66 0.20 
2.4 B 1.5 1.2 u 1.2 0.39 u 0.39 

, 10:a ,, . J 1. - i6c , ·2:6 1:JR .,. · 2.6 : z:zo . .- .J..;·.:. 0.22 

2.6 B 1.5 1.2 u 1.2 0.42 B 0.38 
. - . 

't . ; 2.5 . '. - Ult 2.5 20.9 :· 2:s.···· 4.24 :. 
.. OJ9 , 

7.6 J 2.6 2.6 UR 2.6 1.22 J 0.22 
9.3 J 2.4 2.4 UR 2.4 l.91 J 0.20 
35 J 2.5 2.5 UR 2.5 4.03 J 0.20 
1.8 B 1.4 I.I u 1.1 0.35 u 0.35 

· 53.3 .· J 2.4 . 2.4 ' ·UR ·· ·· 2.4· 14.4 ·D L03 
3.3 B 1.5 1.2 u 1.2 0.64 B 0.37 

·355 ·DJ 48'.2" .-•.12.1 :· .UDR · . 12,l '·.•·. 49.'3 .. · . . DJ . · L99 
5.3 J 2.5 2.5 UR 2.5 1.24 0.20 

50.0 1.5 1.2 u 1.2 14.3 0.37 
·, '124 . or ·ri:9' .: ' 2:6 ·•· i:JR .'. :i:6 , .', :21.3·.;: : . D' .. 2.19 

33 .9 J 2.5 2.5 UR 2.5 6.60 0.22 
2.9 B 1.5 1.2 u 1.2 0.54 B 0.38 
3·01 .. OJ · 12;1 ·2.5 , .Ull . 2 . .s · ::, 6.5.6 . p 2'. 11 . 
5.8 J 2.4 2.4 UR 2.4 0.81 0.19 
9. 1 J 2.5 2.5 UR 2.5 1. 53 0.20 
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Attachmenl 1. 11 6 -D-5 Anlom Verification Sample Results (4 Pages) 

Sample HEIS Phosphate Sulfate 
Percent moisture 

pH Measurement 
Sample Date (wet sample 

Location Number 
Dli:/1<2 Q PQL mg/1<2 Q PQL % Q POL 10H unit 0 POL 

SZ-3 Jl9CC8 11/10/09 2.4 UR 2.4 II.I 2.4 ·•·' 'r ... . ·. • ... :/ :-,·~ i<)f" ,"'~ ~~ .~ . ::. : . ~- ; .. ,; .. . --~-::.~--.,·-.•· .. ; 

Duplicate of . , ,> ; ''ii -:,,--- .. 
• . .. 

Jl9CCR 
Jl9CD8 11/10/09 2.6 UR 2.6 7.0 2.6 .. .... ,,_ 

SZ-1 Jl9CC6 11/10/09 2.6 UR 2.6 3.7 2.6 ' -~ ,-, _; .. ·-:- ... . \,.· ., 
' ·; -~ .. ., . ~ .. 

SZ-2 Jl9CC7 11 / 10/09 2.6 UR 2.6 10.9 2.6 ., ... , 

SZ-4 Jl9CC9 11/10/09 2.4 UR 2.4 5.3 2.4 ', , .. __ , __ ., 

SZ-5 Jl9CDO 11/10/09 2.6 UR 2.6 23.3 2.6 ... 

SZ-6 Jl9CDI I 1/10/09 2.7 UR 2.7 11.0 2.7 
SZ-7 Jl9CD2 11 /10/09 2.6 UR 2.6 3.6 2.6 
SZ-8 Jl9CD3 11/10/09 2.4 UR 2.4 1.9 B 2.4 
SZ-9 Jl9CD4 11/10/09 2.6 UR 2.6 25 .2 2.6 .. _. _, 

SZ-10 Jl9CDS 11/10/09 2.3 UR 2.3 7.9 2.3 .. ... , ... ,, ·•-< ,.,._,_ :-:' ~-." 
.. ... --,·-· > 

SZ-11 Jl9CD6 I 1/10/09 9.8 J 2.5 11.2 2.5 •,;_ 

' · 
; :;. ':-~,. -~-.....-- .· ·.• ,. 

SZ-12 Jl9CD7 11/10/09 2.4 J 2.4 4.7 2.4 ·• o;·, ·'-:; •:-. 

DZ-4 b JIFIJ3 3/16/1 1 1.3 u 1.3 3.9 B 1.8 8.1 0 9.40 0.01 
. .-, 'OZ4 '·· Jf9CF2 ·. ·· I 1710/.09 ' . '• 2.6;'.,. UR 2.6 · · 2L9 

•;-., 
2.6 ·' . ,, '. ~~~ ,:-:>" ':- .. . ;.?<.-\;:_ 

Duplicate of 
JIFIJ8 3/ 16/1 I 1.3 u 1.3 4.4 B 1.8 7.1 0 9.38 0.01 

JIFIJ3b 

P\lplfoate ~f: :- :··, 
" 2.5 

.. ••.:. 
,-_ ._,. .. :,.,.-.,:·, 11( /" .. 

·'Jl9CHI' " 11/ ~0(09 } ·UR 2.5' 30.F.. ,2,5 . .. ·., . ~-~ .. 
JJ9CF2 . . , .. · . .. 

DZ-I 1l9CD9 11/10/09 2.6 UR 2.6 85.1 2.6 .. .. 
·• ,. ,;: •,•:_ ~~ :.~:; .· 

DZ-2 J19CFO 11/10/09 2.4 UR 2.4 28.3 2.4 . . • ··:-t=·i' ·:·· ··.-·:.:· .. , .. ~ .-:·-: .. 

DZ-3 Jl 9CFI 11/10/09 2.5 UR 2.5 34.4 2.5 ,. .··, ';: 

DZ-5 b JIFIJ4 3/16/11 2.1 BC 1.3 4.3 B 1.7 5.5 0 9.26 0.01 
··nz-s Jl9CF3 11/10/09 · . 2.4 ·:· UR . 2.4 221 D 12.0 -.·· : : -· 

DZ-6b JIFIJ5 3/16/11 1.3 u 1.3 29.3 1.9 8.5 0 9.20 0.01 
DZ-6 Jl9CF4 l 1/.10/09 2.4 · UR 2.4. ·. 769 DJ '48:2 .. .. " 

DZ-7 J 19CF5 11/10/09 5.6 J 2.5 4.8 2. 5 
•.. ,. 

DZ-8 b JI FIJ6 3/16/11 1.4 u 1.4 27.1 1.9 8.9 0 9.06 0.01 
DZ-8 Jl9CF6 ·1 l/t'0/09 :- · 2.6 UR 2.6 i98 . D · 12.9 : . 

DZ-9 Jl9CF7 11 /10/09 2.5 UR 2.5 17.0 2.5 
DZ-IOb JIFIJ7 3/16/11 1.3 u 1.3 8.3 1.9 10.6 0 9.37 0.01 
·-oz-to >- J19CF8 

.. 
11/10/09 2.5 UR 2.5 239 o ·: 12 .7 ... ~·-

DZ-II Jl9CF9 11/10/09 2.4 UR 2.4 5.8 2.4 ... ,. : , ..• 
' 

•,; 

DZ-12 Jl9CHO 11/10/09 2.5 UR 2.5 16.7 2.5 
.. .. ~ ',: \ .. 
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Sample 
Location 

SPA-I 
Duplicate of 

Jl9CH2 
SPA-2 
SPA-3 
SPA-4 
SPA-5 
SPA-6 
SPA-7 
SPA-8 
SPA-9 

SPA-10 
SPA-I I 
SPA-12 
OB-I 
OB-2 
08-3 
OB-4 
08-5 
08-6 
OB-7 
OB-8 
08-9 

OB-10 
OB-II 
OB-12 

HEIS 
Number 

Sample Date 

Jl9CH2 11/9/09 

Jl9CJ4 11 /9/09 

Jl9CH3 11 /9/09 
J19CH4 11/9/09 
Jl9CH5 11 /9/09 
Jl9CH6 11/9/09 
J19CH7 11 /9/09 
J19CH8 11/9/09 
JJ9CH9 11 /9/09 
Jl9CJO 11/9/09 
J19CJ1 11 /9/09 
Jl9CJ2 I 1/9/09 
Jl9CJ3 11 /9/09 
Jl9CB4 11/3/09 
J l9CB5 11/3/09 
J19CB6 11/3/09 
JJ9CB7 11/3/09 
Jl9CB8 11/3/09 
JJ9CB9 11/3/09 
JJ9CCO I 1/3/09 
Jl9CCI 11/3/09 
Jl9CC2 11 /3/09 
Jl9CC3 11/3/09 
J19CC4 11 /3/09 
Jl9CC5 11/3/09 

Attach I. 116-0-5 Anions Verifi 

Bromide Chloride 

mg/112 0 POL mg/112 0 POL mg/kl! 
2.3 u 2.3 2.3 u 2.3 2.3 

2.4 u 2.4 2.4 u 2.4 2.4 

2.5 u 2.5 74.8 2.5 2.5 
2.7 u 2.7 3.3 2.7 2.7 
2 .5 u 2.5 5.1 2.5 2.5 
2.6 u 2.6 2.6 u 2.6 2.6 
2.7 u 2.7 2.7 u 2.7 2.7 
2.4 u 2.4 2.4 u 2.4 2.4 
2.4 u 2.4 2.4 2.4 2.4 
2.7 u 2.7 2.7 u 2.7 2.7 
2.5 u 2.5 2.5 u 2.5 2.5 
2.7 u 2.7 2.7 u 2.7 0.3 
2.4 u 2.4 6.4 2.4 2.4 
2.4 u 2.4 12.1 2.4 2.4 
2.6 u 2.6 2.6 u 2.6 2.6 
2.6 u 2.6 2.6 u 2.6 2.6 
2.6 u 2.6 46.8 2.6 2.6 
2.6 u 2.6 13 . l 2.6 2.6 
2.5 u 2.5 4.2 2.5 2.5 
2.4 u 2.4 46.1 2.4 2.4 
2.4 u 2.4 18.3 2.4 2.4 
2.5 u 2.5 3 2.5 2.5 
2.6 u 2.6 8.2 2.6 2.6 
2.6 u 2.6 2.6 u 2.6 2.6 
2.4 u 2.4 4.4 2.4 2.4 

Sample R 

~luoride 

0 POL 
u 2.3 

u 2.4 

u 2.5 
u 2.7 
u 2.5 
u 2.6 
u 2.7 
u 2.4 
u 2.4 
u 2.7 
u 2.5 
B 2.7 
u 2.4 
u 2.4 
u 2.6 
u 2.6 
u 2.6 
u 2.6 
u 2.5 
u 2.4 
u 2.4 
u 2.5 
u 2.6 
u 2.6 
u 2.4 

p 

Nitrate (Method Nitrite (Method Nitrogen in Nitrite and 

300.0) 300.0) Nitrate (Method 353.2)" 
mg/kl! 0 POL ml!lkl! 0 POL ml!/1<2 0 POL 

5.1 2.3 2.3 UR 2.3 0.99 0.21 

12.4 2.4 2.4 UR 2.4 2.47 0.20 

28.7 2.5 2.5 UR 2.5 5.52 0.21 
7.9 2.7 2.7 UR 2.7 1.34 0.20 
8.5 2.5 2.5 UR 2.5 1.54 0.22 
8.2 2.6 2.6 UR 2.6 1.16 0.20 
4.3 2.7 2.7 UR 2.7 0.96 0.22 
7.2 2.4 2.4 UR 2.4 1.37 0.19 
5.3 2.4 2.4 UR 2.4 1.09 0.19 
5.9 2.7 2.7 UR 2.7 1.34 0.22 
0.9 B 2.5 2.5 UR 2.5 0.23 0.19 
2.5 B 2.7 2.7 UR 2.7 0.49 0.22 

14.3 2.4 2.4 UR , 2.4 2 .9 0.20 
15 2.4 2.4 UR 2.4 2.06 0.21 
1.9 B 2.6 2.6 UR 2.6 0.43 0.21 

3.6 2.6 2.6 UR 2.6 0.67 0.21 
37.7 2.6 2.6 UR 2.6 5.1 0.21 
32.9 2.6 2.6 UR 2.6 4.29 0.21 
7.2 2.5 2.5 UR 2.5 1.33 0.21 

31.5 2.4 2.4 UR 2.4 4.04 0.21 
26.6 2.4 2.4 UR 2.4 3.61 0.21 
4.5 2.5 2.5 UR 2.5 0.6 0.21 
32.6 2.6 2.6 UR 2.6 4.09 0.20 
4.2 2.6 2.6 UR 2.6 0.72 0.21 
7.2 2.4 2.4 UR 2.4 1.13 0.21 
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Attachment 1. 116-D-S Anions Verification Sample Results (4 Pages) 

Sample HEIS 
Sample Date 

Phosphnte Sulfate 
Location Number mo/ko 0 POL me/kl! 0 

SPA-I Jl9CH2 11/9/09 2.3 UR 2.3 4.3 
Duplicate of 

Jl9CJ4 11 /9/09 2.4 UR 2.4 5.0 
Jl9CH2 
SPA-2 J19CH3 11 /9/09 4.3 UR 2.5 40.3 
SPA-3 Jl9CH4 · 11/9/09 2.7 UR 2.7 25.9 
SPA-4 Jl9CH5 I 1/9/09 2.5 UR 2.5 20.2 
SPA-5 Jl9CH6 1119109 2.6 UR 2.6 3.2 
SPA-6 Jl9CH7 11 /9/09 2.6 B 2.7 3.9 
SPA-7 Jl9CH8 1119/09 2.4 UR 2.4 5.3 
SPA-8 J19CH9 11 /9/09 2.4 UR 2.4 5.2 
SPA-9 Jl9CJO 1119109 2.7 UR 2.7 12.2 

SPA-10 Jl9CJ I 11/9/09 2.5 UR 2,5 2.7 
SPA-It JI 9CJ2 11 /9/09 2.7 UR 2.7 4.5 
SPA-12 Jl9CJ3 I 1/9/09 2.4 UR 2.4 71.4 
OB-I Jl9C84 11/3/09 2.4 UR 2.4 24.3 
08-2 Jl9CB5 11/3/09 2.6 UR 2.6 4.8 
OB-3 Jl9C86 11/3/09 2.6 UR 2.6 12.4 
OB-4 Jl9CB7 11/3/09 2.6 UR 2.6 24.7 
OB-5 Jl9CB8 11/3/09 2.6 UR 2.6 27.6 
OB-6 Jl9CB9 11/3/09 2.5 UR 2.5 15.8 
OB-7 Jl9CCO 11/3/09 2.4 UR 2.4 19.0 
OB-8 Jl9CCI 11 /3/09 2.4 UR 2.4 26.2 
OB-9 Jl9CC2 11 /3/09 2.5 UR 2.5 7.4 
08-10 J19CC3 11/3/09 2.6 UR 2.6 25.6 
OB-II Jl9CC4 11 /3/09 2.6 UR 2.6 6.3 
OB- 12 Jl9CC5 11/3/09 2.4 UR 2.4 20.9 

POL 
2.3 

2.4 

2.5 
2.7 
2.5 
2.6 
2.7 
2.4 
2.4 
2.7 
2.5 
2.7 
2.4 
2.4 
2.6 
2.6 
2.6 
2.6 
2.5 
2.4 
2.4 
2.5 
2.6 
2.6 
2.4 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-D Field Remediation Job No. 14655 

Area: 100-D 

Discipline: Environmental •calculation No: 0100D-CA-V0354 

Subject: 116-D-5 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l 2_0_0_3 _________ _ 

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

Committed Calculation ~ Preliminary D Superseded D Voided 0 

-~~~~ itt1~~~!;f!~IDB#~~J~t\!i~ ~;\2f~,!~~f .. 
Cover= 1 

0 Sheets= 3 J. D. Skoglie T. E. Queen B. L. Vedder D. F. Obenauer Signed 3/1/10 

2 

1 

2 

WCH-DE-0 

Total= 4 
Cover= 1 
Sheets= 3 
Total= 4 
Cover= 1 
Sheets= 3 
Total= 4 

J. D. Skoglie T. E. Queen B. L. Vedder 

NA 

SUMMARY OF REVISION 
Page 2, line 24: updated the sum of HQ value. 
Page 3, line 23: higher pyrene value entered. 

D. F. Obenauer Signed 3/29/10 

Page 3, line 26: the constituent "endrin" was removed because it was found in the deep zone only. 

Revision due to re-sample data 
Page 1, line 22 & 23: UCL calculation changed to 2011 and Rev. 3. 
Page 2, line 7: revised reference to WCH (2011 ). 
Page 2, line 9, deleted "nitrogen in nitrate" 
Page 2, line 24: updated the sum of the HQ value. 
Page 2, line 27 & 28: updated maximum value for chrysene and its carcinogenic risk total. 
Page 2, line 34: updated cumulative excess cancer risk. 
Page 3, Table 1: updated maximum and statistical values as well as cumulative totals. 

8 (05/08/2007) •obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Washin ton Closure Hanford, nc. CALCULATION SHEET 
Rev.: 2 

I 00-D Area Field Remediation Job No: 14655 Checked: Date: 04/ 19/11 
116-D-5 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 1 of 3 

1 PURPOSE: 
2 

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 116-D-5 waste site. In accordance with the remedial action goals (RAGs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009), the following 
6 criteria must be met: 
7 

8 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <l x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10-5 for carcinogens. 
12 

13 

14 GIVEN/REFERENCES: 
15 
16 1) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
18 Washington. 
19 

20 2) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
21 

22 3) WCH, 2011 , 116-D-5 Waste Site Cleanup Verification 95% UCL Calculation, 0100D-CA-V0352, 
23 Rev. 3, Washington Closure Hanford, Inc., Richland, Washington. 
24 
25 
26 SOLUTION: 
27 
28 I) Generate an HQ for each noncarcinogenic constituent detected above background or required 
29 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
30 (DOE-RL 2009). 
31 

32 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
33 
34 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
35 required detection limit/practical quantitation limit and compare it tb the excess cancer risk of 
36 <1 x 10·6 (DOE-RL 2009). 
37 
38 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10-5

_ 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure C-108 



METHODOLOGY: 
2 

Attachment to Waste Site Reclassification Form 2010-012 

. CALCULATION SHEET 
Date: 04/ I 9/1 1 

Job No: 14655 

Rev. 0 

Rev.: 2 
Date: 04/19/1 1 

Sheet No. 2 of 3 

3 The 116-D-5 waste site is comprised of four decision units for verification sampling consisting of the 
4 shallow zone, deep zone, staging pile area, and overburden. The direct contact hazard quotient and 
5 carcinogenic risk calculations for the 116-D-5 waste site were conservatively calculated for the entire 
6 waste site EXCEPT the deep zone using the greater of the statistical or maximum value for each analyte 
7 in all decision units from WCH (2011). The deep zone data will be discussed in the RSVP and in the 
8 protection of groundwater calculation. Of the contaminants of potential concern (COPCs) for this site, 
9 silver is included because it is quantitated at a concentration above Hanford Site background. Boron, 

10 hexavalent chromium, molybdenum, the detected sernivolatiles, and the detected pesticides require HQ 
11 and risk calculations.because these analytes were detected and a Washington State or Hanford Site 
12 background value is not available. All other site nonradionuclide COPCs were not detected or were 
13 quantified below background levels. An example of the HQ and risk calculations is presented below: 
14 

15 1) For example, the statistical value for boron is 1.16 mg/kg, divided by the noncarcinogenic RAG 
16 value of7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
17 WAC 173-340-740[3]), is 1.6 x 10"4

. Comparing this value, and all other individual values, to the 
18 requirement of <1.0, this criterion is met. 
19 

20 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
2 1 obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
22 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
23 7 .9 x 10-3. Comparing this value to the requirement of <1.0, this criterion is met. 
24 

25 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
26 RAG value, then multiplied by 1.0 x 10-6

. For example, the maximum value for chrysene is 0.0467 
27 mg/kg, divided by 13.7 mg/kg, and multiplied as indicated, is 3.4 x 10·9_ Comparing this value, and 
28 all other individual values, to the requirement of < l x 10-6, this criterion is met. 
29 
30 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
31 risk can be obtained by summing the individual values. To avoid errors due to intermediate 
32 rounding, the individual cancer risk values frior to rounding are used for this calculation. The sum 
33 of the excess cancer risk values is 9.0 x 10- . Comparing these values to the requirement of 
34 <1 x 10·5

, this criterion is met. 
35 

36 
37 RESULTS: 
38 
39 1) List individual noncarcinogens and corresponding HQs > 1.0: None 
40 2) List the cumulative noncarcinogenic HQ > 1.0: None 
41 3) List individual carcinogens and corresponding excess cancer risk > 1 x 10·6: None 
42 4) List the cumulative excess cancer risk for carcinogens > l x 10·5: None. 
43 

44 Table 1 shows the results of the calculations. 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

c. CALCULATION SHEET 
Date: 04/ 19/ 11 Rev.: 2 

Job No: 14655 Date: 04/19/ 11 
Sheet No. 3 of3 

Table I. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
116-D-5 Waste Site. 

Contaminant of Potential Concern• 

Boron' 

Chromium, hexavalent' 

Molybdenum' 
Silver 

Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(ghi)oervlene 
Benzo{k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Chrvsene 
Dibenz( a,h )anthracene 
Fluoranthene 
Indeno( 1,2,3-cd) ovrene 
Phenanthrene 
Pvrene 

beta-1,2,3,4,5,6- Hexachlorocvclohexane 
DDE, 4,4'-
Endrin aldehyde 
Endrin ketone 
Heptachlor epoxide 
Methoxychlor 

Maximum or 

Statistical Value• 
(mg/kg) 

1.16 

0. 18 

0.316 

1.30 

0.0122 
0.0726 
0.0495 
0.068 

0.0264 
0.0183 
0.854 

0.0467 
0.00673 
0.0748 
0.0125 
0.0271 
0.296 

0.00151 
0.00657 
0.00138 
0.0172 
0.00151 
0.0196 

Noncarcinogen 
RAGb 

(mg/kg) 

7,200 

240 

400 

400 

24,000 

2,400 

1600 

3,200 

24,000 
2,400 

24 
24 

1.04 
400 

Hazard 
Quotient 

l.6E-04 

7.5E-04 

7.9E-04 

3.3E-03 

5. IE-07 

l.lE-05 

5.3E-04 

2.3E-05 

I.I E-06 
l.2E-04 

5.8E-05 
7.2E-04 
l.5E-03 
4.9E-05 

Cumulative Hazard Quotient: 7.9E-03 
Cumulative Excess Cancer Risk: 

Notes: 

• ; From WCH (2011). 

Carcinogen 
RAGb 

(mg/kg) 

2.1 

1.37 
0.137 
1.37 

1.37 
71.4 
13.7 
1.37 

1.37 

0.556 
2.94 

0.11 

Carcinogen 
Risk 

8.6E-08 

5.3E-08 
3.6E-08 
5.0E-08 

1.3E-08 
6.2E-07 
3.4E-09 
4.9E-09 

9. IE-09 

2.7E-09 
2.2E-09 

1.4E-08 

9.0E-07 

• ; Value obtained from the RDR/RA WP (DOE-RI.. 2009) or Washington Administra tive Code (WAC) 173-340-740(3), Method B, 1996, 
unless otherwise noted. 

'; No Hanford Site-specific or Washington State background value available. 
- ; not applicable 

RAG ; remedial action goal 

41 CONCLUSION: 
42 

43 This calculation demonstrates that the 116-D-5 waste site meets the requirements for the direct contact 
44 hazard quotients and excess carcinogenic risk as identified in the RDR/RA WP (DOE-RL 2009). 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-D Area Field Remediation Job No. 14655 

Area: 100-D 

Discipline: Environmental *Calculation No: 0100D-CA-V0355 

Subject: 116-D-5 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l 2_0_0_3 _________ _ 

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

Committed Calculation f8l Preliminary D Superseded D Voided 0 

0 

2 

1 

2 

WCH-DE-0 

Cover= 1 
Sheets= 3 
Total= 4 
Cover= 1 
Sheets= 3 
Total= 4 
Cover = 1 

Sheets= 3 
Total= 4 

J. D. Skoglie 

J. D. Skoglie 

T. E. Queen B. L. Vedder 

T. E. Queen B. L. Vedder 

SUMMARY OF REVISION 
Page 2, line 9: due to lab error deleted nitrogen in nitrite. 
Page 2, line 36: updated sum of HQ value. 
Page 3, line 22: converted units to mg/kg for fluorene. 
Page 3, line 25: due to lab error deleted nitrogen in nitrite. 
Page 3, line 29: updated cumulative hazard quotient. 

D. F. Obenauer Signed 3/1/1 0 

D. F. Obenauer Signed 3129110 

Due to additional remediation and resampling of five locations in the deep zone of the excavation, changes 
were made to the GIVEN/REFERENCES, METHODOLOGY, and RESULTS sections of the calculation. 
All changes are noted by revision bars in the margin. 

8 (05/08/2007) ·Obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassification Form 20I0-012 Rev. 0 

Washington Closure Hanford, Inc ,_, ' CALCULATION SHEET 
Originator: R. J. Nielson \i~ I Date: I 4/25/2011 I Cale. No. : I OIOOD-CA-V0355 Rev.: I 2 

Project: 100-D Field Remediation I Job No: I 14655 I Checked: I T. E. Queen A 1<1 Date: I 4/25/20 I I 

Subject: 
116-D-5 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of_.... 
Groundwater 

PURPOSE: 
2 

Sheet No. I of3 

3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic 
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of 
5 groundwater for the 116-D-5 waste site. In accordance with the remedial action goals (RAGs) in the 
6 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009), the following criteria 
7 must be met: 
8 

9 1) An HQ of <1.0 for all individual noncarcinogens 
JO 2) A cumulative HQ of <1.0 for noncarcinogens 
11 3) An excess cancer risk of <l x 10-6 for individual carcinogens 
12 4) A cumulative excess cancer risk of <l x 10-5 for carcinogens. 
13 

14 

15 GIVEN/REFERENCES: 
16 

17 I) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0IO0X-CA-V0050 
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington. 
19 

20 2) DOE-RL, 2009, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
21 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, 
22 Washington. 
23 

24 3) WAC 173-340, "Model Toxics Control Act- Cleanup," Washington Administrative Code, 1996. 
25 

26 4) WAC l 73-340-740(3)(a)(ii)(A), "Groundwater Protection." 
27 

28 5) WCH, 2011, I 16-D-5 Waste Site Cleanup Verification 95% UCL Calculations, 
29 0100D-CA-V0352, Rev 4, Washington Closure Hanford, Inc., Richland, Washington. 
30 

31 SOLUTION: 
32 

33 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
34 K,i less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
35 generic site model (BHI 2005). 
36 

37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
38 
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
40 soil and with a K,i less than that required to show no migration to groundwater in 1,000 years using 
41 the RESRAD generic site model (BHI 2005). 
42 

43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x I 0-5
. 
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Attachment to Waste Site Reclassification Form 2010-012 Rev.0 

Washin ton Closure Hanford, Inc. CALCULATION SHEET 
Originator: R. J. Nielson ~ Date: 4/25/2011 Cale. No.: 0100D-CA-V0355 Rev.: 2 

Pro·ect: 100-D Field Remediation Job No: 14655 Checked: Date: 4/25/2011 
>----

Sub" ect: 116-D-5 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
1 Groundwater 

Sheet No. 2 of 3 
~--

METHODOLOGY: 
2 
3 The 116-D-5 waste site consisted of four decision units for verification sampling: the shallow zone, deep 
4 zone, staging pile area, and the overburden stockpile. 
5 
6 Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the 116-D-5 
7 waste site were conservatively calculated for the entire waste site using the greater of the statistical or 
8 maximum value for each analyte from WCH (2011). Of the contaminants of potential concern (COPCs) 
9 for this site, beta BHC, boron, , and hexavalent chromium are included because they do not have a 

IO Hanford Site-specific or Washington State background value available and their respective distribution 
11 coefficient is less than that necessary to show no migration to groundwater in 1,000 years using the 
12 generic site RESRAD model (BHI 2005). Based on this model and a vadose zone of approximately 7 m 
13 (23 ft) thickness, a Kt of 10 or greater is required to show no predicted migration to groundwater in 
14 1,000 years using the generic site model. All other site nonradionuclide COPCs were not detected, 
15 quantified below background levels, or have a :Kt greater than 10. An example of the HQ and risk 
16 calculations for soil constituents with a potential impact to groundwater is presented below: 
17 

18 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
19 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
20 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
21 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater, 
22 where the RAG is the groundwater cleanup level (µg/L) (calculated with, and related to the hazard 
23 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1000 µg ( conversion factor). 
24 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the 
25 maximum soil value for boron of 1.16 mg/kg, divided by the noncarcinogenic RAG value of 320 
26 mg/kg, is 3.6 x 10-3

_ Comparing this value, and all other individual values, to the requirement of 
27 <1.0, this criterion is met. 
28 
29 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
30 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
31 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values is 
32 7.4 x 10-2• Comparing this value to the requirement of <1.0, this criterion is met. 
33 

34 3) Beta-BHC is the only carcinogenic constituent to meet the criteria for evaluation at the 116-D-5 
35 waste site, The carcinogen risk is 3.1 x 10-7

_ Comparing this value to the requirement of <1 x 10-6, 
36 this criterion is met. Because beta-BHC is the only carcinogenic constituent subject to this 
37 calculation, the cumulative excess cancer risk of <1 x 10-5 is also met. 
38 

39 4) WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "100 times rule" but also states "unless it can be 
40 demonstrated that a higher soil concentration is protective of ground water at the site." When the 
41 "100 times rule" values are exceeded, RESRAD was used to demonstrate that higher soil 
42 concentrations may be protective of groundwater." 
43 

44 
45 
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Attachment to Waste Site Reclassification Form 2010-012 Rev. 0 

Washington Closure Hanford, Inc CALCULATION SHEET 
Ori ·nator: R. J. Nielson Rev.: 2 

Pro 'ect: 100-D Field Remediation Job No: 14655 Checked: Date: 4/25/20 I I 

Subject: 
116-D-5 Waste Site Hazard Quotient and Carcinogenic Risk Calculation for Protection of 
Groundwater 

2 RESULTS: 
3 

4 I) List individual noncarcinogens and corresponding HQs > 1.0: None 
5 2) List the cumulative noncarcinogenic HQ> 1.0: None 
6 3) List individual carcinogens and corresponding excess cancer risk> I x 10-6

: None 
7 4) List the cumulative excess cancer risk for carcinogens > I x I 0-5

: None. 
8 

9 Table I shows the results of the _calculations. 
IO 

11 

Sheet No. 3 of3 

12 

13 

14 

Table I. Hazard Quotient and Excess Cancer Risk for Protection of Groundwater Results for the 
116-D-5 Waste Site. 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 
26 
27 
28 
29 
30 

31 

32 

33 

Contaminants of Potential Concern 

Boron 
Chromium hexavalent 

BHC, beta 

Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 
Notes: 

'= From WCH (2011). 

Statistical or 
Maximum 

Value' 
(m!!/k!!l 

1.16 
0.34 

0.00151 

Noncarcinogen 
RAGb 

(mg/kg) 

320 
4.8 

Hazard 
Quotient 

7.IE-02 

7.4E-02 

Carcinogen 
RAGb 

(mg/kg) 

0.00486 

Carcinogen 
Risk 

3.IE-07 

3.IE-07 

b = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method 8 , results and 
"I 00 times" model unless otherwise noted. 

-- = not applicable 
RAG = remedial action goal 

34 CONCLUSION: 
35 
36 Th.is calculation demonstrates that the 116-D-5 waste site meets the requirements for the hazard 
37 quotients and excess carcinogenic risk for protection of groundwater as identified in the RDR/RA WP 
38 (DOE-RL 2009). . 
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APPENDIXD 

DATA QUALITY ASSESSMENT 

VERIFICATION SAMPLING 

A data quality assessment (DQA) was performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data requirements specified in the verification 
work instruction (WCH 2009b ). This DQA was performed in accordance with site specific data 
quality objectives found in the 100 Area Remedial Action Sampling and Analysis Plan (SAP) 
(DOE-RL 2009). 

A review of the sample design (WCH 2009b), the field logbooks (WCH 2009a, WCH 2011), and 
applicable analytical data packages has been performed as part of this DQA. All samples were 
collected and analyzed per the sample design. The sample design included a statistical sampling 
approach. In order to calculate the number of samples needed in the statistical sampling plan, the 
standard deviation for each contaminant of concern/contaminant of potential concern 
(COC/COPC) in the target population was assumed to be less than or equal to 40% of the 
corresponding decision threshold for each COC/COPC. Examination of the resulting data set 
shows the sample standard deviations are consistent with those assumptions. 

To ensure quality data, the SAP (DOE-RL 2009) data assurance requirements and the data 
validation procedures for chemical analysis and radiochemical analysis (BHI 2000a, 2000b) are 
used as appropriate. 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). The DQA 
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated 
by the data quality objectives process (EPA 2006). 

Verification sample data collected at the 116-D-5 waste site were provided by the laboratories in 
four sample delivery groups (SDGs): K1816, K1829, K1830, and JP0124. SDG K1830 was 
submitted for third-party validation. Major and minor deficiencies were identified in the 
analytical data set and are discussed below. 

MAJOR DEFICIENCIES 

Holding times greater than twice the established acceptable hold time for nitrite and phosphate 
became the basis for rejection ("R" flag) of the undetected ion chromatograph (IC) anion results 
for nitrite and phosphate in the four SDGs for 116-D-5. The samples for SDG K1816 were 
collected on November 3, 2009, and extracted and analyzed on November 19, 2009. The 
samples for SDG K1829 were collected on November 9, 2009, and extracted and analyzed on 
November 20, 2009. The samples for SDG K1830 were collected on November 10, 2009, and 
extracted and analyzed on November 30, 2009. The samples for SDG JP0124 were collected on 
March 16, 2011 and extracted and analyzed on March 22, 2011. It was anticipated that meeting 
the hold time requirement for IC anions would be challenging, and U.S. Environmental 
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Protection Agency (EPA) Analytical Method 353.2 was requested in the 116-D-5 sample design 
(WCH 2009a) to provide acceptable nitrate/nitrite data for decision-making purposes. The 
Method 353.2 data will be used for site evaluation of nitrate/nitrite. Phosphate is not a regulated 
chemical under Washington Administrative Code (WAC) 173-340, "Model Toxics Control Act
Cleanup." The rejection of the undetected nitrite and phosphate data does not hinder the 
evaluation of the 116-D-5 waste site. 

MINOR DEFICIENCIES 

Minor deficiencies are discussed for the 116-D-5 data set below. If no comments are made about 
a specific analysis, it should be assumed that no deficiencies affecting the quality of the data 
were found. 

SDGK1816 

This SDG comprises 12 statistical soil samples (J19CB4 through J19CB9 and J19CC0 through 
J19CC5) from the overburden soil stockpile. These samples were analyzed for inductively 
coupled plasma (ICP) metals, mercury, hexavalent chromium, pesticides, semivolatile organic 
compounds (SVOC), polycyclic aromatic hydrocarbons (P AH), nitrate/nitrite, IC anions, 
strontium-90, carbon-14, and nickel-63 by liquid scintillation, isotopic plutonium, isotopic 
uranium, and by gamma spectroscopy. In addition, one equipment blank (J19CB3) was collected 
and analyzed for ICP metals and mercury. Minor deficiencies are as follows. 

In the radionuclide analysis, all carbon-14 results may be considered estimated due to the lack of 
a matrix spike (MS) analysis. Estimated data are usable for decision-making purposes. 

In the SVOC analysis, the MS recoveries are outside the acceptance criteria for the following 
analytes: 1,2,4-trichlorobenzene (56%), 2-methylnaphthalene (59%), 2-methylphenol (56%), 
2-nitroaniline (59%), 4-chloro-3-methylphenol (59%), 3 and/or 4-methylphenol (58%), 
acenaphthene (58% ), acenaphthylene (56% ), benzo[g,h,i] perylene (55% ), bis(2-ethylhexyl) 
phthalate (20%), indeno[l,2,3-cd]pyrene (56%), and isophorone (48%). The matrix spike 
duplicate (MSD) recoveries were outside quality control (QC) limits for the benzo[g,h,i]perylene 
(58%), bis(2-ethylhexyl)phthalate (29%), and isophorone (55%). Laboratory control sample 
(LCS) recoveries were outside QC limits for 1,2,4-trichlorobenzene (55%), 2-methylnaphthalene 
(58%), and isophorone (48%). All results for analytes with MS, MSD, or LCS recoveries 
outside QC limits may be considered estimated. Estimated data are usable for decision-making 
purposes. 

In the PAH analysis, the surrogate triphenylene recovery was outside the acceptance criteria in 
sample J19CC5. All PAH results in sample J19CC5 may be considered estimated. The data are 
usable for decision-making purposes. 

In the pesticides analysis, the holding time requirement was exceeded by 14 days for samples 
J19CB4 through J19CB7. These samples were collected on November 3, 2009, extracted on 
December 1, 2009, and analyzed on December 3, 2009. Due to holding times being exceeded by 
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no greater than twice the limit, all pesticide results for these samples may be considered 
estimated. Estimated data are usable for decision-making purposes. 

In the pesticides analysis, the MS and MSD results for delta-BHC (46% and 48%) were outside . 
the QC limits. The beta-BHC MS result (135%) was also outside the QC limits. The delta-BHC 
and beta-BHC results may be considered estimated. Estimated data are usable for 
decision-making purposes. 

All of the toxaphene data in SDG K1816 may be considered estimated due to lack of a MS, 
MSD, or LCS analysis for the analyte. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for six 
analytes (aluminum, calcium, iron, manganese, antimony, and silicon). For aluminum, 
chromium, iron, manganese, and silicon, the spiking concentration was insignificant compared to 
the native concentration in the sample from which the MS was prepared. The deficiency in the 
MS is a reflection of the analytical variability of the native concentration rather than a measure 
of the recovery from the sample. Antimony did not have mismatched spike and native 
concentrations in the original MS. The original MS recovery for antimony was 55%. The 
antimony data may be considered estimated. Estimated data are usable for decision-making 
purposes. 

In the IC anions analysis by EPA Method 300.0, the holding time requirement for nitrate, nitrite, 
and phosphate is two days. Due to holding times being exceeded by greater than twice the limit, 
all detected nitrate results may be considered estimated. Estimated data are usable for 
decision-making purposes. 

SDGK1829 

This SDG comprises thirteen statistical soil samples (J 19CH2 through J 19CH9 and "J 19CJ0 
through J19CJ4) from the waste staging pile area footprint. A field duplicate pair 
(J19CH2/J19CJ4) is included in this SDG. These samples were analyzed for ICP metals, 
mercury, hexavalent chromium, pesticides, SVOC, P AH, nitrate/nitrite, IC anions, strontium-90, 
carbon-14, and nickel-63 by liquid scintillation, isotopic plutonium, isotopic uranium, and by 
gamma spectroscopy. Minor deficiencies are as follows. 

In the radionuclide analysis, all carbon-14 results may be considered estimated due to the lack of 
a MS analysis. Estimated data are usable for decision-making purposes. 

In the SVOC analysis, the MS recoveries are outside the acceptance criteria for the following 
analytes: 2,4,6-trichlorophenol (37% ), 2,4-dinitrophenol (16% ), 4,6-dinitro-2-methylphenol 
(29%), and pentachlorophenol (43%). The MSD recoveries were outside QC limits for 
2,4-dinitrophenol (20%), 4,6-dinitro-2-methylphenol (35%), and pentachlorophenol (45%). 
LCS recoveries were outside QC limits for 4,6-dinitro-2-methylphenol (43%), 2,4-dinitrophenol 
(34%), and fluoranthene (0%). All results for analytes with MS, MSD, or LCS recoveries 
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outside QC limits may be considered estimated. Estimated data are usable for decision-making 
purposes. 

All of the toxaphene data in SDG K1829 may be considered estimated due to lack of MS, MSD, 
or LCS analysis for the analyte. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for four 
analytes (aluminum, iron, antimony, and silicon). For aluminum, iron, and silicon, the spiking 
concentration was insignificant compared to the native concentration in the sample from which 
the MS was prepared. The deficiency in the MS is a reflection of the analytical variability of the 
native concentration rather than a measure of the recovery from the sample. Antimony did not 
have mismatched spike and native concentrations in the original MS. The original MS recovery 
for antimony was 54%. The antimony data may be considered estimated. Estimated data are 
usable for decision-making purposes. 

In the IC anions analysis by EPA Method 300.0, the holding time requirement for nitrate, nitrite, 
and phosphate is 2 days. Due to holding times being exceeded by greater than twice the limit, all 
detected nitrate and phosphate results may be considered estimated. Estimated data are usable 
for decision-making purposes. 

All of the nitrate/nitrite as nitrogen data in SDG K1829 may be considered estimated due to lack 
of MS and MSD analysis for the analyte. Estimated data are acceptable for decision-making 
purposes. 

SDG K1830 

This SDG comprises 13 statistical soil samples (J19CC6 through J19CC9 and J19CD0 through 
J19CD8) from the excavation shallow zone, and 13 statistical soil samples (J19CD9, J19CF0 
through J19CF9, and J19CH0 through J19CH1) from the excavation deep zone. Two field 
duplicate pairs ·(J19CC8/J19CD8 and J19CF2/J19CH1) are included in this SDG. These samples 
were analyzed for ICP metals, mercury, hexavalent chromium, pesticides, SVOC, PAH, 
nitrate/nitrite, IC anions, strontium-90, carbon-14, and nickel-63 by liquid scintillation, isotopic 
plutonium, isotopic uranium, and by gamma spectroscopy. In addition, the excavation deep zone 
samples were analyzed for tritium. SDG K1830 was submitted for third-party validation. Minor 
deficiencies are as follows. 

In the pesticides analysis, the MS and MSD results for delta-BHC (48% and 49%) were outside 
the QC limits for samples J19CC6 through J19CC9, and J19CD0 through J19CD8. The 
delta-BHC results for these samples were qualified as estimates and flagged "J" by third-party 
validation. Estimated data are usable for decision-making purposes. 

All of the toxaphene data in SDG K1830 was qualified by third-party validation as estimated 
with "J" flags, due to lack of a MS, MSD, or LCS analysis for the analyte. Estimated or 
"J"-flagged data are acceptable for decision-making purposes. 
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In the SVOC analysis, the MS recovery (31 %) was outside QC limits for the 2,4-dinitrophenol 
results associated with samples J19CD9, J19CF0 through J19CF9, and J19CH0 through J19CH1. 
The MSD recoveries are outside the acceptance criteria for the following analytes associated 
with samples J19CD9, J19CF0 through J19CF9, and J19CH0 through J19CH1: 
1,2,4-trichlorobenzene (46%), 2,4-dimethylphenol (40%), 2,4-dinitrophenol (13%), 
2-nitrophenol (46%), 3,3-dichlorobenzidine (49%), 4,6-dinitro-2-methylphenol (29%), 
4-chloroanaline (36%), 4-nitrophenol (46%), hexachlorocyclopentadiene (15%), isophorone 
(44%), naphthalene (45%), nitrobenzene (49%), and pentachlorophenol (35%). LCS recoveries 
associated with these samples were outside QC limits for hexachlorocyclopentadiene (25%) and 
butyl benzyl phthalate (0% ). All results for analytes with MS, MSD, or LCS recoveries outside 
QC limits were qualified as estimates and flagged "J" by third-party validation. Estimated data 
are usable for decision-making purposes. 

In the SVOC analysis, the MS recoveries were outside QC limits for the 2,4-dinitrophenol 
(31 %), 2,4,6-trichlorophenol (41 %), 2,4-dimethylphenol (47%), 4,6-dinitro-2-methylphenol 
( 45% ), 4-chloroanaline (39% ), hexachlorocyclopentadiene ( 46% ), isophorone ( 47% ), and 
pentachlorophenol (38%) results associated with samples J19CC6 through J19CC9 and J19CD0 
through J19CD8. The MSD recoveries are outside the acceptance criteria for the following 
analytes associated with samples J19CC6 through J19CC9 and J19CD0 through J19CD8: 
2,4-dinitrophenol ( 48%) and 4-chloroanaline (36% ). LCS recoveries associated with these 
samples were outside QC limits for 2,4-dinitrophenol (28%), 4,6-dinitro-2-methylphenol (44%) 
and pentachlorophenol (40%). All results for analytes with MS, MSD, or LCS recoveries 
outside QC limits were qualified as estimates and flagged "J" by third-party validation. 
Estimated data are usable for decision-making purposes. 

In the SVOC analysis, the relative percent difference (RPD) for MS/MSD results associated with 
samples J19CD9, J19CF0 through J19CF9, and J19CH0 through J19CH1 were greater than 30% 
for the following analytes: phenol (38%), bis(2-chloroethyl)ether (33%), 2-chlorophenol (38%), 
1,2-dichlorobenzene (36%), 1,4-dichlorobenzene (31 %), 1,2,4-trichlorobenzene (63%), 
2-methylphenol (33%), 2-methylnaphthalene (61 %), n-nitroso-di-d-propylamine (38%), 
nitrobenzene (63%), isophorone (57%), 2-nitrophenol (69%), 4-nitrophenol (51 %), 
bis(2-chloroethoxy)methane (60%), naphthalene (67%), 4-chloroanaline (56%), 
hexachlorobutadiene (62%), hexachlorocyclopentadiene (108%), acenaphthene (32%), 
2,4,5-trichlorophenol (35%), 2,4,6-trichlorophenol (47%), 2,4-dichlorophenol (62%), 
2,4-dimethylphenol (83% ), 2,4-dinitrophenol (80% ), 4,6-dinitro-2-methylphenol (65% ), 
4-chloro-3-methylphenol (58%), 4-chlorophenylphenylether (32%), dibenzofuran (33%), 
fluorine (32%), fluoranthene (44%), anthracene (32%), dibenz(a,h)anthracene (32%), carbazole 
(31 % ), pentachlorophenol (36% ), and phenanthrene (33% ). The results for these analytes in 
these samples were qualified as estimates and flagged "J" by third-party validation. Estimated 
data are usable for decision-making purposes. 

In the SVOC analysis, the RPD for MS/MSD results associated with samples J19CC6 through 
J19CC9, and J19CD0 through J19CD8, were greater than 30% for the following analytes: 
4-nitrophenol (35% ), 2,4,5-trichlorophenol (36% ), 2,4,6-trichlorophenol (58% ), 
2,4-dinitropheriol (44%), 4,6-dinitro-2-methylphenol (35%), and pentachlorophenol (56%). The 
results for these analytes in these samples were qualified as estimates and flagged "J" by 

Remaining Sites Verification Package for the 116-D-5, 1904-D Outfall Structure D-5 



Attachment to Waste Site Reclassification Form 2010-012 Rev.0 

third-party validation. Estimated data are usable for decision-making purposes. 

In the radionuclide analysis, all tritium and carbon-14 results were qualified as estimates and 
flagged "J" by third-party validation, due to the lack of a MS analysis. Estimated data are usable 
for decision-making purposes. 

In the radionuclide analysis, the uranium-233/234 and uranium-238 results for sample J19CC6 
were qualified as estimates and flagged "J" by third-party validation due to a tracer recovery 
outside of the QC limits (107% ). Estimated data are usable for decision-making purposes. 

In the ICP metals analysis, for samples J19CD9, J19CF0 through J19CF9, and J19CH0 through 
J19CH1, the MS recoveries were out of project acceptance criteria for seven analytes (aluminum, 
calcium, iron, manganese, magnesium, antimony, and silicon). For aluminum, chromium, iron, 
manganese, and silicon, the spiking concentration was insignificant compared to the native 
concentration in the sample from which the MS was prepared. The deficiency in the MS is a 
reflection of the analytical variability of the native concentration rather than a measure of the 
recovery from the sample. Antimony and magnesium did not have mismatched spike and native 
concentrations in the original MS. The original MS recovery for antimony and magnesium were 
39% and 132%, respectively. The antimony and magnesium data for samples J19CD9, J19CF0 
through J19CF9, and J19CH0-J19CH1 were qualified as estimates and flagged "J" by third-party 
validation. Estimated data are usable for decision-making purposes. 

In the ICP metals analysis for samples J19CC6 through J19CC9 and J19CD0 through J19CD8, 
the MS recoveries were out of project acceptance criteria for eight analytes (aluminum, 
chromium, iron, manganese, magnesium, antimony, silicon, and vanadium). For aluminum, iron, 
and manganese, the spiking concentration was insignificant compared to the native concentration 
in the sample from which the MS was prepared. The deficiency in the MS is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample. Antimony, chromium, magnesium, silicon, and vanadium did not have mismatched 
spike and native concentrations in the original MS. The original MS recoveries for antimony, 
chromium, magnesium, silicon, and vanadium were 56%, 67%, 50%, 263%, and 57%, 
respectively. The antimony, chromium, magnesium, silicon, and vanadium data for samples 
J19CC6 through J19CC9 and J19CD0 through J19CD8 were qualified as estimates and flagged 
"J" by third-party validation. Estimated data are usable for decision-making purposes. 

In the IC anions analysis by EPA Method 300.0, the holding time requirement for nitrate, nitrite, 
and phosphate is 2 days. Due to holding times being exceeded by greater than twice the limit, all 
detected nitrate and phosphate results were qualified as estimates and flagged "J" by third-party 
validation. Estimated data are usable for decision-making purposes. 

In the IC anions analysis, all of the nitrate/nitrite data for samples J19CD9, J19CF0, J19CF1, 
J19CF2, and J19CF4, were qualified by third-party validation as estimated with "J" flags, due to 
lack of a MS or MSD analysis for the analyte. Estimated or "J"-flagged data are acceptable for 
decision-making purposes. 

In the IC anions analysis, the chloride, sulfate, nitrate, and nitrite results for sample J19CF4 were 
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qualified by third-party validation as estimated with "J" flags, due to lack of a MS or MSD 
analysis for the analyte. Estimated or "J"-flagged data are acceptable for decision-making 
purposes. 

SDGJP0124 

This SDG comprises 6 statistical soil samples (J1F1J3 through J1F1J8) from the excavation deep 
zone. These samples were taken to replace the sample results for J19CF2, J19CF3, J19CF4, 
Jl9CF6, J19CF8, and J19CH1 following additional remediation. A field duplicate pair 
(J1FlJ3/JlF1J8) is included in this SDG. These samples were analyzed for ICP metals, mercury, 
hexavalent chromium, pesticides, SVOC, P AH, nitrate/nitrite, IC anions, strontium-90, 
carbon-14, and nickel-63 by liquid scintillation, isotopic plutonium, isotopic uranium, tritium, 
and by gamma spectroscopy. Minor deficiencies are as follows. 

, In the IC anions analysis by EPA Method 300.0, the holding time requirement for nitrate, nitrite, 
and orthophosphate is 2 days. Due to holding times being exceeded by greater than twice the 
limit, all detected nitrate and orthophosphate results may be considered estimated. Estimated 
data are usable for decision-making purposes. 

In the IC anions analysis, the orthophosphate result for sample J1F1J4 may be considered 
estimated due to method blank contamination. The data are usable for decision-making 
purposes. 

In the SVOC analysis, the bis(2-ethylhexyl)phthalate results may be considered estimated due to 
method blank contamination. The data are usable for decision-making purposes. 

In the pesticide analysis, the MS and MSD for endrin aldehyde are below the QC criteria at 32% 
and 7%, respectively. In addition, the endrin aldehyde MS/MSD RPD is above the acceptance 
criteria, at 127%. The endrin aldehyde sample results may be considered estimated. Estimated 
data are usable for decision-making purposes. 

All of the toxaphene data in SDG JP0124 may be considered estimated due to lack of MS, MSD, 
or LCS analysis for the analyte. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for five 
analytes (aluminum, iron, manganese, antimony, and silicon). For aluminum, iron, and 
manganese the spiking concentration was insignificant compared to the native concentration in 
the sample from which the MS was prepared. The deficiency in the MS is a reflection of the 
analytical variability of the native concentration rather than a measure of the recovery from the 
sample. Antimony and silicon did not have mismatched spike and native concentrations in the 
original MS. The original MS recoveries for antimony and silicon were 55% and 18%, 
respectively. All antimony and silicon data for SDG JP0124 may be considered estimated. 
Estimated data are useable for decision-making purposes. 

In the ICP metals analysis, the silicon result may be considered estimated due to an LCS 
recovery below QC limits at 15%. Estimated data are useable for decision-making purposes. 
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In the ICP metals analysis, the RPD for silicon was above the QC limit at 81 %. The silicon 
sample results may· be considered estimated. The data are useable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

RPD evaluations of main sample(s) versus_ the laboratory duplica:te(s) are routinely performed 
and reported by the laboratory. Any deficiencies in those calculations are reported by SDG in 
the previous sections. 

Field QA/QC measures are used to assess potential sources of error and cross-contamination of 
samples that could bias results. Field QA/QC samples, listed in the field logbooks (WCH 2009a, 
WCH 2011), are summarized in Table D-1. The main and QA/QC sample results are presented 
in Appendix C. 

Table D-1. Field Quality Assurance/Quality Control 
Samples. 

Sample Area Main Duplicate 
Sample Sample 

Shallow zone excavation Jl9CC8 Jl9CD8 

Deep zone excavation JIF1J3 JlFlJ8 

Staging pile area footprint Jl9CH2 Jl9CJ4 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the sample/duplicate pair(s) for each contaminant of concern. RPDs are not calculated for 
analytes that are not detected in both the main and duplicate sample at more than five times the 
target detection limit (TDL). RPDs of analytes detected at low concentrations (less than five 
times the detection limit) are not considered to be indicative of the analytical system 
performance. The 95% upper confidence limit calculation brief in Appendix C provides details 
on duplicate pair evaluation and RPD calculation. 

The RPDs calculated for sodium ( 41.0%) in the deep zone excavation field duplicates samples 
are above the acceptance criteria (30% ). A secondary check of the data variability is used when 
one or both of the samples being evaluated (main and duplicate) is less than five times the TDL, 
including undetected analytes. In these cases, a control limit of± 2 times the TDL is used 
(Appendix C) to indicate that a visual check of the data is required by the reviewer. No data 
required this check. A visual inspection of all of the data is also performed. No additional major 
or minor deficiencies are noted. The data are usable for decision-making purposes. 
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SUMMARY 

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed 
above, are a potential for any analysis. The number and types seen in these data sets are within 
expectations for the matrix types and analyses performed. The DQA review of the 116-D-5 
waste sites verification sampling data found that the analytical results are accurate within the 
standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for 116-D-5 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. The analytical data were found acceptable for 
decision-making purposes. The verification sample analytical data are stored in the 
Environmental Restoration project-specific database prior to being submitted for inclusion in the 
Hanford Environmental Information System database. The verification sample analytical data 
are also summarized in Appendix C. 
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