
12-AMRC-0026 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

NOV ~-3 2011 
Ms. J. A. Hedges, Program Manager 
Nuclear Waste Program 
State of Washington 
Department of Ecology 
3100 Port of Benton Blvd. 
Richland, Washington 99354 

Dear Ms. Hedges: 

01000v0 

TRANSMITTAL OF APPROVED WASTE SITE RECLASSIFICATION FORM AND 
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• Date Submitted: 08/18/11 

Originator: M. L. Proctor 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM 

Operable Unit(s): __._.lOQ..._.-H....,.R ..... -2..._ _____ _ 

Waste Site Code: 600-151 -----------
Type of Reclassification Action: 

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

Control Number: 2011-053 

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 600-151, Dumping Areas 50 Yards and 200 Yards Downstream of River Mile 14 waste site consists of scattered debris remaining from a 
military installation that was located northwest of the 100-H Area The site is located within historic pre-Hanford orchard areas and lead and 
arsenic contamination due to the use of lead arsenate pesticide prior to the Manhattan Project is present in concentrations exceeding soil cleanup 
criteria However, as agreed by the Tri-Parties Federal Facility Agreement and Consent Change Control Form, TPA-CN-401, Modify Remedial 
Design Report/Remedial Action Work Plan for the JOO Area (DOFJRL-96-17, Rev. 6) to add Section 3.6.10, Residual Pesticides from Agricultural 
Use, U.S. Department of Energy, Richland Operations Office, Richland, Washington (DOE-RL 2010), lead and arsenic contamination that resulted 
from pesticide use before the Manhattan Project are excluded as contaminants of concern and will be discussed in a future Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) document. Remediation, verification sampling, and comparison of 
residual contaminant concentrations against cleanup levels have been performed in accordance with the remedial action objectives (RAOs) and 
remedial action goals (RA Gs) established by the 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 and the 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-JU-2, 100-JU-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 (1) excavation and removal of debris and stained soil, (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 this site to Interim Closed Out. With the 
exception of lead and arsenic concentrations, the current site conditions achieve the RA Os and the corresponding RA Gs established in the 
Remaining Sites ROD (EPA 1999). As agreed by the Tri-Parties (TPA-CN-401), lead and arsenic contamination that resulted from pesticide use 
prior to the Manhattan Project are excluded as contaminants of concern and wiH be discussed in a future CERCLA document. The results of 
verification sampling show that residual contaminant concentrations (with the exception of lead and arsenic) do not preclude any future uses (as 
bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [15 ft] deep). The results 
(with the exception of arsenic) also demonstrate that residual contaminant concentrations are protective of groundwater and the Columbia River. 
However, because arsenic and lead contamination is present in surface soil, an administrative control will be documented in the Hanford Waste 
Information Data System until a final decision concerning historic orchard pesticide use is made. Additionally, the results of verification 
sampling indicate that residual waste site contamination originating from Hanford Site or Manhattan Project activities does not extend into deep
zone soils (below 4.6 m [15 ft] deep); therefore, institutional controls to prevent uncontrolled drilling into the deep zone are not required. The basis 
for reclassification is described in detail in the Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards and 200 Yards 
Downstream of River Mile 14 Waste Site (attached). 

Regulator Comments: 
Approval of this WSRF documents regulator agreement that the 600-151 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 D No [8J Institutional Controls: Yes [8J No D O&M Requirements: Yes D No [8J 
If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of Decision, TSD Closure 
Letter, or other relevant documents. 

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

N. Menard 
Ecology Project Manager (printed) 

NIA 
EPA Pro·ect Mana er ( rinted) 

ll 

Si nature Date 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-151, DUMPING 
AREAS 50 YARDS AND 200 YARDS DOWNSTREAM OF RIVER 

MILE 14 WASTE SITE 

EXECUTIVE SUMMARY 

The 600-151, Dumping Areas 50 Yards and 200 Yards Downstream of River Mile 14 waste site 
is located in the 100-HR-2 Operable Unit of the Hanford Site, approximately 1.3 km (0.8 mi) 
northwest of the 105-H Reactor Building. The 600-151 waste site consisted of scattered debris 
remaining from a military installation that was located northwest of the 100-H Area in the 
100-HR-2 Operable Unit. Debris included a partially buried washtub, tin cans, a stove pipe, 
empty fuel and solvent cans painted "army green", broken concrete and transite, an old stove, 
wire fencing material, and a large pile of steel posts. Several small open pits were scattered 
across the site. Areas of stained soil and stressed vegetation were also observed present at the 
site and have subsequently been determined to be due to the use of lead arsenate pesticide 
applications on historic Hanford orchards. 

Remediation of the 600-151 waste site was initiated on April 12, 2010, and consisted of 
manually removing debris from the ground surface as identified in the remediation design 
drawings approved by the Washington State Department of Ecology (Ecology). Areas of stained 
soil and stressed vegetation were scraped and removed to a minimum depth of 0.31 m (1 ft). In 
addition, two water valves and a water box associated with the former septic system (the 600-152 
waste site) were removed. Approximately 1,524 bank cubic meters (1,993 bank cubic yards) of 
material was removed for disposal at the Environmental Restoration Disposal Facility. 

During remediation, it was noted that a pattern of circular shaped stained soil areas were present 
beyond the areas identified for remediation in the remedial design. Field personnel suspected 
that these areas might be associated with historic agricultural pesticide applications and were not 
from Hanford waste disposal activities. Furthermore, in-process soil samples collected on 
April 27, 2010, to support waste characterization identified high concentrations of arsenic (up to 
229 mg/kg) and lead (up to 1,750 mg/kg) suspected to be associated with historic lead arsenate 
pesticide use. Subsequent discussions with the U.S. Environmental Protection Agency, Ecology, 
and the U.S. Department of Energy, Richland Operations Office led to a Tri-Party Agreement 
Change Notice (TPA-CN-401) dated December 6, 2010 (DOE-RL 2010), that conditionally 
excludes lead and arsenic as contaminants of potential concern for sites demonstrated to have 
been located within pre-Hanford orchards. 

Following remediation, verification sampling was conducted April 26 through 28, 2011. The 
results indicated that the waste removal action achieved compliance with the remedial action 
objectives (RAOs) and remedial action goals (RAGs) for the 600-151 waste site, with 
acknowledgment that residual lead and arsenic contamination that resulted form pesticide use 
previous to the Manhattan Project are excluded from the contaminants of concern (COCs) and 
will instead be discussed in a future Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) document. A summary of the cleanup evaluation for the 
sample results against the applicable criteria is presented in Table ES-1. The results of the 

Remaining Sites Verific;ation Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site ES-1 
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verification sampling are used to make reclassification decisions for the 600-151 waste site in 
accordance with the TPA-MP-14 procedure in the Tri-Party Agreement Handbook Management 
Procedures (DOE-RL 2007). 

Table ES-1. Summary of Remedial Action Goals for the 600-151 Waste Site. (2 Pages) 

Regulatory 
Remedial Action Goals Results 

Requirement 

Direct Exposure -
Attain dose rate of less than 
15-mrem/yr dose rate above Radionuclides are not COPCs. 

Radionuclides 
background over 1,000 years. 

All individual COPC concentrations are below the 
direct exposure RAGs with the exception of arsenic 

Direct Exposure - Attain individual and lead. As agreed by the Tri-Party Project 
Nonradionuclides COPCRAGs. managers, arsenic and lead associated with pesticide 

use in pre-Hanford historic orchards are not COCs 
(DOE-RL 2010). 

Attain a hazard quotient of <l 
for all individual All hazard quotients are less than 1. 
noncarcinogens. 
Attain a cumulative hazard 

The cumulative hazard quotient (3.9 x 10-2) is less 
quotient of <I for 

than 1. . 
Risk Requirements - noncarcinogens. 
Nonradionuclides Attain an excess cancer risk 

of <l x 10-6 for individual The excess cancer risk value for individual 

carcinogens. 
carcinogens is less than I x 10-6. 

Attain a cumulative excess 
The total excess cancer risk ( 1.1 x 10-6

) is less than 
cancer risk of< l x 10-5 for 
carcinogens. 

l X 10-5_ 

Attain single-COPC 
groundwater and river 
protection RAGs. 
Attain national primary 
drinking water standards•: 

Groundwater/River 
4 mrem/yr (beta/gamma) dose 

Protection -
rate to target receptor/organs. 

Radionuclides 
Meet drinking water standards Radionuclides are not COPCs. 
for alpha emitters: the most 
stringent of 15 pCi/L MCL or 
I/25th of the derived 
concentration guides from 
DOE Order 5400.5 b_ 

Meet total uranium standard 
of 30 µg/L (21.2 pCi/L) c_ 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Remedial 
Action 

Objectives 
Attained? 

NA 

Yes 

Yes 

_ .. 

NA 

ES-2 
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Table ES-1. Summary of Remedial Action Goals for the 600-151 Waste Site. (2 Pages) 

Regulatory 
Remedial Action Goals Results 

Requirement 

Arsenic, copper, lead, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b )fluoranthene, 
benzo(k)fluoranthene, chrysene, and 4,4' -DDE are 
present at concentrations exceeding soil RAGs for 
groundwater and/or Columbia River protection. 

Groundwater/River 
Attain individual However, an evaluation based upon RESRAD 

Protection -
nonradionuclide groundwater modeling discussed in Appendix C of the 

Nonradionuclides 
and river cleanup RDR/RAWP (DOE-RL 2009b) shows that with the 
requirements. exception of arsenic, residual concentrations of these 

constituents are predicted to be protective of 
groundwater and the river d_ As agreed by the 
Tri-Party Project managers, arsenic and lead 
associated with pesticide use in pre-Hanford historic 
orchards are not COCs (DOE-RL 2010). 

a "National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and Environment (DOE Order 5400.5). 
c Based on the isotopic distribution of uranium in the 100 Areas, the 30 µg/L MCL corresponds to 21.2 pCi/L. 

Remedial 
Action 

Objectives 
Attained? 

Yes 

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). 

d Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), the residual concentrations of 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthracene, benzo(k)fluoranthracene, chrysene, 4,4' -DDE, copper, and lead are not 
expected to migrate more than 3 m (9.9 ft) vertically in 1,000 years (based on the contaminant with the lowest distribution coefficient, 
copperd, with a K.i value of 22 mIJg). The vadose zone underlying the soil below the site is approximately 9 m (30 ft). Therefore, 
residual concentrations of these CO PCs are predicted to. be protective of groundwater and the Columbia River. Arsenic and lead 
contamination that resulted from pesticide use previous to the Manhattan Project will be excluded as COCs and will instead be discussed 
in a fµture CERCLA document (DOE-RL 2010). 

CERCLA = Comprehensive Environmental Response, 

coc 
COPC 
DOE 

Compensation, and Liability Act of 1980 
= contaminant of concern 
= contaminant of potential concern 
= U.S. Department of Energy 

NA = not applicable 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose model) 
RDR/RA WP= Remedial Design Report/Remedial Action Work Plan for the 

JOO Area 

In accordance with this evaluation, the verification sampling results support a reclassification of 
this site to Interim Closed Out. With the exception of lead and arsenic, 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 (DOE-RL 2009b) and the 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 (Remaining Sites ROD) (EPA 1999). The results of 
verification sampling show that residual contaminant concentrations (with the exception of lead 
and arsenic) do not preclude any future uses (as bounded by the rural-residential scenario) and 
allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [15 ft] deep). The results 
also demonstrate that residual contaminant concentrations (with the exception of lead and 
arsenic) are protective of groundwater and the Columbia River. As agreed by the Tri-Parties in 
TPA-CN-401 (DOE-RL 2010), lead and arsenic contamination that resulted from pesticide use 
prior to the Manhattan Project are excluded as COCs and will be discussed in a future CERCLA 
document. However, since this contamination is present in surface soil, an administrative control 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site · ES-3 
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will be documented in the Hanford Waste Information Data System until a final decision 
concerning historic pesticide use is made. The results of the verification sampling also indicate 
that residual waste site contamination originating from Hanford Site or Manhattan Project 
activities does not extend into deep-zone soils. Therefore, institutional controls to prevent 
uncontrolled drilling into the deep zone 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 ROD, a comparison against ecological 
risk screening levels has been made for the site contaminants of potential concern and other 
constituents. Those constituents exceeding the ecological screening level in the 2001 
Washington Administrative Code (WAC), Chapter 173-340, Table 749-3 (WAC 173-340) were 
arsenic, barium, boron, lead, selenium, and vanadium. The U.S. Environmental Protection 
Agency ecological soil screening levels were exceeded for arsenic, cadmium, lead, manganese, 
selenium, vanadium, and zinc. A table comparing concentrations of these constituents to 
ecological screening levels and background levels is provided in Appendix A. Exceeding 
screening values is intended to trigger additional evaluation and does not necessarily indicate the 
existence of risk to ecological receptors. Because concentrations of cadmium, manganese, 
vanadium, and zinc are below Hanford Site background values or Washington State background 
values (note that state background values are only used when Hanford Site background values 
are not available), it is believed that the presence of these constituents does not pose a risk to 
ecological receptors. All exceedances will be evaluated in the context of additional lines of 
evidence for ecological effects as a part of the final closeout decision for the Columbia River 
corridor portion of the Hanford Site. Arsenic and lead concentrations associated with historic 
pesticide use previous to the Manhattan Project will be excluded from the COCs and will instead 
be discussed in a future CERCLA document (DOE-RL 2010). 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site ES-4 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 600-151, DUMPING 
AREAS 50 YARDS AND 200 YARDS DOWNSTREAM OF RIVER 

MILE 14 WASTE SITE 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 600-151, Dumping Areas 50 Yards and 200 Yards Downstream 
of River Mile 14 waste site meets the objectives for Interim Closed Out as established in the 
Remedial Design Report/Remedial Action Work Plan for the JOO Area (100 Area RDRJRA WP) 
(DOE-RL 2009b) and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 
100-DR-l, 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). With the exception of lead and arsenic, the results of 
verification sampling show that residual contaminant concentrations do not preclude any future 
uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone 
soils (i.e., surface to 4.6 m [15 ft] deep). The results also demonstrate that with the exception of 
lead and arsenic, residual contaminant concentrations are protective of groundwater and the 
Columbia River and institutional controls to prevent uncontrolled drilling are not required. As 
agreed by the Tri-Parties in TPA-CN-401 (DOE-RL 2010), lead and arsenic contamination that 
resulted from pesticide use prior to the Manhattan Project are excluded as contaminants of concern 
(COCs) and will be discussed in a future Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) document. However, since lead and arsenic 
contamination is present in surface soil above direct exposure cleanup levels, the Hanford Waste 
Information Data System (WIDS) will be updated in accordance with the Sitewide Institutional 
Controls Plan for Hanford CERCLA Response Actions (DOE/RL 2009c) to provide 
documentation of an administrative control'untU·a final decision concerning historic pesticide 
use is made. ': -..... _ •. - · 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the ROD, a comparison against ecological 
risk screening levels has been made for the site contaminants of potential concern and other 
constituents. Those constituents exceeding the ecological screening level in the 2001 
Washington Administrative Code (WAC), Chapter 173-340, Table 749-3 were arsenic, barium, 
boron, lead, selenium, and vanadium. The U.S. Environmental Protection Agency (EPA) 
ecological soil screening levels were exceeded for arsenic, cadmium, lead, manganese-, selenium, 
vanadium, and zinc. A table comparing concentrations of these constituents to ecological 
screening levels and background levels is provided in Appendix A. Exceeding screening values 
is intended to trigger additional evaluation and does not necessarily indicate the existence of risk 
to ecological receptors. Because concentrations of cadmium, manganese, vanadium, and zinc are 
below Hanford Site background values or Washington State background values (note that state 
background values are only used when Hanford Site background values are not available), it is 
believed that the presence of these constituents does not pose a risk to ecological receptors. All 
exceedances will be evaluated in the context of additional lines of evidence for ecological effects 
as a part of the final closeout decision for the Columbia River corridor portion of the Hanford 
Site. Arsenic and lead concentrations associated with historic pesticide use previous to the 
Manhattan Project will be excluded as COCs and will instead be discussed in a future CERCLA 
document (DOE-RL 2010). 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 1 
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GENERAL SITE INFORMATION AND BACKGROUND 

The 600-151, Dumping Areas 50 Yards and 200 Yards Downstream of River Mile 14 waste site, 
part of the 100-HR-2 Operable Unit, is located approximately 1.3 km (0.8 mi) north of the 
105-H Reactor Building. The WIDS identifies the site as having 13 geographical locations 
( consisting of areas and points) as shown in Figure 1. The 600-151 waste site consisted of 
scattered debris from U.S . Army Base Camp 130 (BC-130), a military camp covering 
approximately 162,000 m2 (40 acres) near the Columbia River, which was occupied from 
approximately 1950 to 1954. The remains of BC-130 have been identified as an historic
archaeological site. Records and historic maps indicate that BC-130 was a forward position that 
did not have gun emplacements. Base camps of this nature generally contained water storage, 
cisterns, fuel and oil tanks, barracks, drain fields, and refuse dumps. The camp was demolished 
when it was closed in 1954 and all that appeared to remain in 2009, prior to field remediation, 
were some domestic military debris, several pits (some with wood lining), and shallow trenches 
where communication lines were thought to be located (Fletcher 2009). 

Pre-Hanford Agriculture History 

Prior to use by the Hanford Site Manhattan Project, the 600-151 waste site location was part of 
an historic agricultural site occupying some 202,000 m2 (50 acres) consisting of five tracts of 
land used circa 193 8 to 1943. The 600-151 waste site is located within this historic
archaeological site and contains the remnants of a farmstead intentionally demolished by 
Hanford-related activities. It was noted during the cultural review (Fletcher 2009) that remnants 
of previous occupation at this farmstead had little interpretive or diagnostic potential and that the 
features and landscape that once defined this area as a working farm no longer existed. Figure 2 
is a 1948 photograph showing the location of the farmstead prior to construction of the 
100-H Reactor. 

The 600-151 waste site is located in an area that was occupied by orchards prior to the Hanford 
Site Manhattan Project. A 1943 Benton County Land Plat Map (Figure 3) as presented in 
Pre-Hanford Agricultural History: 1900-1943 (BHI 1999) identifies the orchard areas that were 
created and recorded in the county record. The map shows the plats and tracts that were created 
for orchards, with the First Addition to Klondike Point Orchards coinciding with the location of 
the 600-151 waste site. Figure 4 is a 1941 aerial photograph showing the orchard plats with the 
boundaries of the 600-151 waste site overlain on the photograph. Two of the small "point" 
locations in the northeast portion of the 600-151 waste site are only about 1.5 m (5 ft) apart in 
distance and therefore cannot be seen as distinct locations at the scale of the map shown in 
Figure 4. As can be seen in the photograph, orchards were present in the area coincident with the 
600-151 waste site. 

During the growing season, orchards were sprayed with lead arsenate from the time the trees 
bloomed until they were harvested (BHI 1999). Orchard sprays were reported to have contained 
about 0.5 kg (1 lb) of arsenate or lead to 189 L (50 gal) of water for the first brood of coddling 
moths and 2.7 kg (6 lb) oflead arsenate paste or 1.4 kg (3 lb) of powder to 757 L (200 gal) of 
water for the second brood of codling moths. Following the second spraying, Winesaps required 
a spraying every 30 days and Rome Beauties, Spitz, Delicious, and Jonathan's required spraying 
every 20 days for the remainder of the season. Historic photographs (Figures 5 and 6) show two 
methods used for application of orchard pesticides. 

Remaining Sites Verification Package for the 600-1 51, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 2 
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X. 

Figure 1. The 600-151 Waste Site Location Map. 
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Figure 2. Photograph of the 100-H Area Prior to Reactor Construction (1948). 
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Figure 3. 1943 Benton County Plat Map (BHI 1999). 
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Figure 4. 1941 Aerial Photograph of Orchard Tracts 
Showing the 600-151 Waste Site Boundaries. 

Figure 5. Hand Sprayer used for Application of Pesticides (1932). 
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Figure 6. Mobile Orchard Spraying Equipment (1932). 

Frost protection to protect fruit trees from damage began to appear in the area about 1923. Early 
orchard heating systems were designed to bum coal in the form of briquettes. Early smudge pots 
were cone-shaped with the pointed end stuck into the ground. Heating systems often raised the 
temperature enough to reduce crop loss from the cold; however, if the frost was severe enough, 
even smudging did not help (BHI 1999). 

Additional discussion of the agricultural history, including practices for orchard crops, is 
provided in BHI (1999). By 1943, the area was suffering from serious economic problems and 
many orchards were abandoned, as can be seen in the 1948 photograph (Figure 2) . 

SUMMARY OF REMEDIAL ACTIVITIES 

Prior to initiating remediation, an archeological investigation was performed with the excavation 
of three trenches to assure no items of cultural or historical interest were present. The trenches 
were excavated on April 12, 2010 with no items of interest identified during the investigation. 
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Remediation of the 600-151 waste site was initiated on April 12, 2010, and consisted of 
manually removing debris from the ground surface as identified in the remediation design 
drawings approved by the Washington State Department of Ecology (Ecology). Areas of stained 
soil and stressed vegetation were scraped and removed to a minimum depth of 0.31 m (1 ft). In 
addition, two water valves and a water box associated with the former septic system (the 600-152 
waste site) were removed. Approximately 1,524 bank cubic meters (BCM) (1,993 bank cubic 
yards [BCY]) of material was removed for disposal at the Environmental Restoration Disposal 
Facility. 

The remediation design as identified in the engineering design drawings (WCH 2009a, 2009b, 
and 2009c) specified removal of stained soil/dead vegetation to a depth of 0.31 m ( 1 ft) or as 
directed by the contractor. Additionally, the design drawings identified areas of concentrated 
debris and scattered debris. The remediation techniques were performed using an observational 
approach and in a manner to be sensitive to historic-archaeological concerns at the site; 
therefore, mechanical excavation was used to remove concentrated debris, while scattered 
surface debris was manually removed (hand picked). This methodology is reflected in the post
excavation civil survey drawings that only show the areas where the elevation has changed due 
to soil removal. Areas identified in the design drawings where surface debris was manually 
removed are not indicated in the post-excavation civil survey, since no elevation change has 
occurred. Figures 7, 8, and 9 provide photographs of some of the areas where stained soil was 
mechanically removed as provided in the design and using the observational approach to limit 
the extent of remediation and site disturbance. 

During remediation, it was noted that a pattern of circular shaped stained soil areas were present 
beyond the areas identified for remediation in the remedial design. Field personnel suspected 
that these areas might be associated with historic agricultural pesticide applications and were not 
from Hanford waste disposal activities. Furthermore, in-process soil samples (Appendix B) 
collected on April 27, 2010 to support waste characterization identified high concentrations of 
arsenic (up to 229 mg/kg) and lead (up to 1,750 mg/kg) suspected to be associated with historic 
lead arsenate pesticide use. 

Soil samples collected in former orchard areas have been shown to contain concentrations of lead 
and arsenic exceeding remedial action goals (RAGs). Delistraty and Yokel (2002) report 
concentrations ranging from 2.9 to 270 mg/kg arsenic and 6.5 to 1,900 mg/kg lead in samples 
collected from historic orchard soils for the Hanford 100 Areas, with a mean concentration of 
30 mg/kg arsenic and 220 mg/kg lead. 
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Figure 7. Photograph of One of the Excavation 
Areas at 600-151 (September 2010). 

Figure 8. Photograph of One of the Excavation 
Areas at 600-151 (September 2010). 
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Figure 9. Photograph of One of the Excavation 
Areas at 600-151 (September 2010). 

Rev. 0 

To support further evaluation of the premise that elevated arsenic and lead concentrations were 
associated with pre-Hanford orchard lands, field x-ray fluorescence (XRF) measurements were 
collected on May 25, 2010. Lead and arsenic were measured both inside and outside of the 
excavated waste boundaries with concentrations exceeding RA Gs (Figure 10). A summary of 
these field XRF measurements is provided in Table 1. This information was provided to 
Ecology on June 17, 2010, with a request for assistance in determining a path forward for the 
site, since lead and arsenic contamination were found within and outside the remediated areas 
and were not believed to be associated with the military camp, but were present due to historical 
orchard lead arsenate applications. Subsequent discussions with the EPA, Ecology, and the 
U.S. Department of Energy led to a Tri-Party Agreement Change Notice TPA-CN-401 
(DOE-RL 2010) dated December 6, 2010, that conditionally excludes lead and arsenic as COCs 
for sites demonstrated to have been located within orchards. 
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Figure 10. Map of the 600-151 Waste Site Field XRF Measurement Locations. 

Table 1. Field XRF Data Summary (mg/kg). 

Location Date As As+/- Pb Pb+/- Location Description 

Measurements Outside Excavation Boundaries 
6 5/25/10 49 9 360 10 2 Meters West of Area # 3, N 153516, E 577142 
7 5/25/10 53 11 644 13 2 Meters South of Area # 3, N 1535 16, E 577142 
8 5/25/10 <LOD 31 633 13 1 Meter East of Area # 3, N 1535 16, E 577142 
9 5/25/10 67 9 489 I I 5 Meters North of Area # 3, N 1535 16, E 577142 
13 5/25/10 <LOD 19 166 7 3 Meters West of Area #6, N 153691, E 577045 
14 5/25/10 <LOD 27 397 10 3 Meters West of Area #4 and #5, N 153 708, E 577043 

Coord inates unavailable, this area is Southwest of Area #6 - 10 Meters, 
15 5/25/10 <LOD 15 108 6 undisturbed 
18 5/25/10 <LOD 15 110 6 2 Meters North of Scrape area N 153683, E 577011 

Area is undisturbed, has normal vegetation for the area N 153692, 
21 5/25/10 <LOD 9 29 4 576953 

Measurements Inside Excavation Boundaries 
3 5/25/10 65 4 12 3 Area # 3, N 1535 16, E 577142 East end of Scrape area 
4 5/25/10 44 4 16 3 Area # 3, N 1535 16, E 577 142 Middle of Scrape area 
5 5/25/10 169 16 1239 22 Area # 3, N 153516, E 577142 West end of Scrape area 
10 5/25/10 46 4 12 3 Area #5, N 153700, E 577046 Scrape area 
11 5/25/10 27 5 70 5 Area #4, N 153714, E 577046 Scrape area 
12 5/25/10 32 3 16 3 Area #6, N 153691, E 577045 Scrape area 
16 5/25/10 56 7 194 8 Scrape area NI 53677, E 577008 
17 5/25/10 57 5 60 4 Scrape area N153683 , E 577011 
19 5/25/10 66 7 162 7 Scrape area N 153678, E 576971 
20 5/25/10 11 3 15 3 Scrape area N 153665, E 576971 

LOD = limit of detection 
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VERIFICATION SAMPLING ACTIVITIES 

Verification sampling was conducted at the 600-151 waste site April 26 through 28, 2011, to 
support a determination that residual contaminant concentrations in the soil meet cleanup criteria 
specified in the 100 Area RDR/RA WP (DOE-RL 2009b) and the Remaining Sites ROD 
(EPA 1999). A statistical sampling design was used to collect verification soil samples from 
within the excavated areas (WCH 2011 b ). The following subsections provide additional 
discussion of the information used to develop the verification sampling design. The results of 
verification sampling are also summarized to support interim closure of the site. 

Contaminants of Potential Concern 

The contaminant of potential concern (COPC) list identified for the 600-151 waste site in the 
100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2009a) includes 
polychlorinated biphenyls (PCBs), pesticides, semivolatile organic compounds (SVOCs), 
volatile organic compounds (VOCs), asbestos, silver, cadmium, barium, chromium (total), 
hexavalent chromium, mercury, lead, and selenium. The results of the in-process soil sampling 
(Appendix B) were used to revise the COPC list to include polycyclic aromatic hydrocarbons 
(PAH) (detected in the SVOC analysis) and eliminate SVOCs. Volatile organic compounds 
were not detected with field screening instrumentation during remediation; however, VOCs were 
retained as a COPC. Total petroleum hydrocarbons (TPH) were added as a COPC due to 
historical information indicating oil tanks may have been present and associated with use as a 
military camp. 

In-process soil samples (Appendix B) and XRF measurements (Table 1) detected high 
concentrations of lead and arsenic. These constituents are associated with historic orchards and 
the use oflead arsenate as an orchard pesticide; they are eliminated as COPCs for verification 
sampling as agreed to by the regulatory agencies and documented in TPA-CN-401 
(DOE-RL 2010). Although not CO PCs for site closeout, lead and arsenic were evaluated in the 
verification samples to support assessment of the distribution of these constituents in a future 
CERCLA decision document. Historical review of agricultural practices associated with 
orchards (BHI 1999) indicated that smudge pots were used for freeze protection. Therefore, it is 
possible that the P AH detected in the in-process soil samples (Appendix B) were related to the 
use of orchard smudge pots that burned coal briquettes or oil. 

Although not COPCs, antimony, beryllium, boron, cobalt, copper, manganese, molybdenum, 
nickel, vanadium, and zinc were also evaluated by performing the expanded inductively coupled 
plasma (ICP) metals analytical list. 

Verification Sample Design 

This section describes the basis for selection of the sample design and determination of the 
number of verification samples for the 600-151 waste site. As previously stated, the 
observational approach was used to implement the remedial design with mechanical removal of 
areas of concentrated debris and stained soil and manual removal (hand picking) of scattered 
surface debris. As a result, the post-excavation civil survey only identified areas where an 
elevation change had occurred due to the mechanical removal of concentrated debris or stained 
soil. Using this logic, only the footprints of the areas where stained soil and concentrated debris 
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were removed (as identified in the post-excavation civil survey) were identified for verification 
soil sampling. These excavation footprints for the remediated 600-151 waste site were 
delineated in Visual Sample Plan 1 (VSP) and used as the basis for location of verification 
samples as shown in Figure 11 (WCH 201 lb). Since these areas are scattered over a large area, 
they were grouped into three sampling areas to provide adequate verification sample coverage. 
Area A consisted of remediated locations in the northwest portion of the site; area B consisted of 
those located in the approximate central portion of the site; and area C contained remediated 
areas in the southeast portion of the waste site. Four of the excavated areas located in area A did 
not have a statistical sample fall within the excavation. Therefore, for each of these excavated 
areas, since no staining or soil discoloration was observed to bias sample collection, one soil 
sample was collected at the approximate center of each of the four locations. A total of 43 
verification sample locations were identified. Figures 12, 13, and 14 provide the sample location 
maps for areas A, B, and C, respectively. Discrete soil samples were collected on a 
random-start, triangular grid from each of these three areas. A triangular grid was used based on 
studies that indicate triangular grids are superior to square grids (Gilbert 1987). Additional 
details concerning the use of VSP to develop the statistical sampling design and derive the 
number of verification samples to collect are discussed in the verification work instruction 
(WCH 201 lb). 

Additional information related to verification sampling can be found in the field sampling 
logbook (WCH 201 la). Table 2 provides a summary of the verification samples that were 
collected. 

Verification Sampling Results 

All verification samples were analyzed using analytical methods approved by the EPA 
(DOE-RL 2009b ). The laboratory reported data results from the verification sampling were used 
in the statistical calculation. 

The primary statistical calculation to evaluate compliance with cleanup standards is the 95% 
upper confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for each 
COPC are computed for each of the 600-151 waste site decision units, as specified by the 
100 Area RDR/RA WP (DOE-RL 2009b ). The calculations are 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 RA Gs. If no 
detections for a given COPC were reported in the data set, then no statistical calculation or 
evaluation was performed for that COPC. 

1 Visual Sample Plan is a map-based user-interface program that may be downloaded at http ://dqo.pnl.gov. 
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Figure 11. Sample Areas Identified at the 600-151 Waste Site. 
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Figure 12. Area A Verification Sample Locations. 
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Figure 13. Area B Verification Sample Locations. 
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Figure 14. Area C Verification Sample Locations. 

D 

~ lo 10 20 30 40 50 m I 

577150 577200 577250 577300 

Table 2. 600-151 Verification Sample Summary Table. (5 Pages) 

Sample Sample 
HEIS Washington State 

Depth 
Sample Plane Coordinates Sample Analysis 

Location Date (m/ft) 
Number Easting Northing 

JIHJV7 Asbestos 

A- I 4/26/ 11 576964.2 153743.2 
0.5 m ICP metals •, mercury, hexavalent 

JIHK23 (1.64 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJV8 Asbestos 

A-2 4/26/1 1 576905.5 153763.6 
<0.65 m ICP metals •, mercury, hexavalent 

JIHK24 (<2.0 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJV9 Asbestos 

A-3 4/26/11 576929.0 153763.6 
< 0.1 m ICP metals•, mercury, hexavalent 

JIHK25 (< 0.33 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH di esel 
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Table 2. 600-151 Verification Sample Summary Table. (5 Pages) 

Sample Sample HEIS Washington State 
Depth Sample Plane Coordinates Sample Analysis Location Date (m/ft) 

Number Easting Northing 

JIHJW0 Asbestos 

A-4 4/26/1 1 576923.1 153773.7 
< 0. 1 m ICP metals •, mercury, hexavalent 

JIHK26 (< 0.33 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJWI Asbestos 

A-5 4/26/ 11 576958.4 153773.7 
0.3 m ICP metals •, mercury, hexavalent 

JIHK27 (0.98 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHJW2 Asbestos 

A-6 4/26/ 11 576970.1 153773 .7 
0.3 m ICP metals •, mercury, hexavalent 

JIHK28 (0.98 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHJW3 Asbestos 

A-7 4/26/ 1 I 576887.9 153794.1 
0.3 m ICP metals •, mercury, hexavalent 

JIHK29 (0.98 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JI HJW4 Asbestos 

A-8 4/26/1 1 576870.3 153804.2 
I .O m ICP metals •, mercury, hexavalent 

JIHK30 (3 .28 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJW5 Asbestos 

A-9 4/26/1 1 576864.4 1538 14.4 
< 0.1 m ICP metals•, mercury, hexavalent 

JIHK3 1 (< 0.33 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJW6 Asbestos 

A-1 0 4/26/1 1 576887.9 1538 14.4 
0. 14 m ICP metals •, mercury, hexavalent 

JIHK32 (0.46 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JIHJW7 Asbestos 

A-11 4/26/ 11 576858.6 153824.6 
0.5 m ICP metals •, mercury, hexavalent 

JIHK33 ( 1.64 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

JI HJW8 Asbestos 

A-1 2 4/26/1 1 576870.3 153824.6 
0.5 m ICP metals •, mercury, hexavalent 

JI HK.34 ( 1.64 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

J IHJW9 Asbestos 

A-1 3 4/26/ 11 576864.4 153834.7 
0.2 m ICP metals •, mercury, hexavalent 

JIHK35 (0.66 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH di esel 

JI HJX0 Asbestos 

A-1 4 4/26/1 1 576876.2 153834.7 
0.2 m ICP meta ls •, mercury, hexavalent 

JIHK36 (0.66 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHJX I Asbestos 

A- 15 b 4/26/ 11 5769 19.3 153800.3 
0.2 m ICP metal •, mercury, hexavalent 

JIHK.37 (0.66 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 

J IHJX2 Asbestos 

A- 16b 4/26/ 11 576932.2 15378 1.0 
0.3 m ICP metals •, mercury, hexavalent 

JIHK.38 (0 .98 ft) chromium, pesticides, P AH, VOA, 
PCB, and TPH diesel 
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Table 2. 600-151 Verification Sample Summary Table. (5 Pages) 

Sample Sample 
HEIS Washington State 

Depth 
Sample Plane Coordinates Sample Analysis 

Location Date 
Number Easting Northing 

(m/ft) 

JlHJX3 Asbestos 

A-17 b 4/26/11 576916.5 153750.6 
0.5 m ICP metals •, mercury, hexavalent 

JlHK39 ( 1.64 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHJX4 Asbestos 

A-18 b 4/26/11 576947.0 153727.2 
<0. l m ICP metals ", mercury, hexavalent 

JlHK40 (< 0.33 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHJX5 Asbestos 
A-3 4/26/11 576929.0 153763.6 

<0. l m TCP metals•, mercury, hexavalent 
(Duplicate) JlHK4l (< 0.33 ft) chromium, pesticides, PAH, VOA, 

PCB, and TPH diesel 

JlHJX6 Asbestos 

8-1 4/27/11 576984.8 153472.5 
l.0m ICP metals", mercury, hexavalent 

JlHK42 (3 .28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHJX7 Asbestos 

8-2 4/27/11 576981.4 153478.5 
l.0m ICP metals •, mercury, hexavalent 

JlHK43 (3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHJX8 Asbestos 

8-3 4/27/11 576988.3 153478.5 
I.Om ICP metals•, mercury, hexavalent 

JlHK44 (3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHJX9 Asbestos 

B-4 4/27/11 576984.8 153484.5 
I.Om ICP metals", mercury, hexavalent 

JlHK45 (3 .28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK00 Asbestos 

B-5 4/27/11 576919.5 153633.3 
0.28 m ICP metals •, mercury, hexavalent 

JlHK46 (0.92 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK0l Asbestos 

8-6 4/27/11 576988.3 153669.1 
<0.l m ICP metals 0, mercury, hexavalent 

JlHK47 (< 0.33 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK02 Asbestos 

8-7 4/27/11 576978.0 153675.0 
<0.1 m ICP metals 0, mercury, hexavalent 

JlHK48 (< 0.33 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK03 Asbestos 

8-8 4/27/11 576974.5 153681.0 
0.25 m ICP metals 0 , mercury, hexavalent 

JlHK49 (0.8 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK04 Asbestos 

B-9 4/27/11 577008.9 153681.0 
0.1 m ICP metals 0, mercury, hexavalent 

JlHK50 (0.33 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK05 Asbestos 

8-10 4/27/11 577043.3 153692.9 
0.37 m ICP metals 0, mercury, hexavalent 

JlHK5l (1.21 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 
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Table 2. 600-151 Verification Sample Summary Table. (5 Pages) 

Sample Sample 
HEIS Washington State · 

Depth 
Sample Plane CO'Ordinates'.,;;- · 1 ....... ~ •' ', S~ple . .\.~alysis Location Date . (ni/ft) -:.. : " :---= _, 

Number Easting Northing 

J1HK06 Asbestos 

B-11 4/27/11 577046.7 153698.8 
0.37'm ICP metals ", mercury, hexavalent 

J1HK52 (1.21 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

J1HK07 Asbestos 

8-12 4/27/11 577046.7 153710.8 
0.3 m ICP metals •. mercury, hexavalent 

J1HK53 (0.98 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHK08 Asbestos 
8-6 4/27/11 576988.3 153669.1 

<0.1 m ICP metals ', mercury, hexavalent 
(Duplicate) JlHK54 (< 0.33 ft) chromium, pesticides, PAH, VOA, 

PCB, and TPH diesel 

JlHK09 Asbestos 

C-1 4/28/11 577139.4 153515.6 
0.5 m ICP metals •. mercury, hexavalent 

JlHK55 (1.64 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHKIO Asbestos 

C-2 4/28/11 577158.6 153515.6 
0.5 m ICP metals ", mercury, hexavalent 

J1HK56 (1.64 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHKll Asbestos 

C-3 4/28/11 577158.6 153582.2 
0.88 m ICP metals', mercury, hexavalent 

JIHK57 (2.89 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK12 Asbestos 

C-4 4/28/11 577177.8 153582.2 
0.88 m ICP metals•. mercury, hexavalent 

JlHK58 (2.89 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK13 Asbestos 

C-5 4/28/11 577149.0 153598.8 
I.Om ICP metals •. mercury, hexavalent 

JlHK59 (3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK14 Asbestos 

C-6 4/28/11 577187.4 153598.8 
0.88 m ICP metals•. mercury, hexavalent 

JIHK60 (2.89 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK15 Asbestos 

C-7 4/28/11 577245.1 153598.8 
<1.0m ICP metals •. mercury, hexavalent 

JlHK61 (<3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK16 Asbestos 

C-8 4/28/11 577158.6 153615.5 
<I.Om ICP metals •, mercury, hexavalent 

JlHK62 (<3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK17 Asbestos 

C-9 4/28/11 577216.3 15~615.5 
<1.0m ICP metals •, mercury, hexavalent 

JlHK63 (<3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK18 Asbestos 

C-10 4/28/11 577235.5 153615.5 
<1.0m ICP metals •. mercury, hexavalent 

JlHK64 (<3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 
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Table 2. 600-151 Verification Sample Summary Table. (5 Pages) 

Sample Sample 
HEIS Washington State 

Depth 
Sample Plane Coordinates Sample Analysis 

Location Date 
Number Easting Northing 

(m/ft) 

JIHK19 Asbestos 

C- 11 4/28/11 577254.7 153615.5 
<I.Om ICP metals", mercury, hexavalent 

JlHK65 (<3.28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JlHK20 Asbestos 

C-1 2 4/28/11 577225.9 153632.1 
<I.Om ICP metals ", mercury, hexavalent 

JIHK66 (<3 .28 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHK21 Asbestos 

C-13 4/28/11 577158.6 153648.8 
0 .2m ICP metals •, mercury, hexavalent 

JIHK67 (0 .66 ft) chromium, pesticides, PAH, VOA, 
PCB, and TPH diesel 

JIHK22 Asbestos 
C-1 4/28/11 577139.4 153515.6 

0.5 m ICP metals •, mercury, hexavalent 
(Duplicate) JIHK68 ( 1.64 ft) chromium, pesticides, PAH, VOA, 

PCB, and TPH diesel 
Equipment 

4/28/11 JlHK69 NA NA NA ICP metals", mercury, and PAH 
blank 

Trip blank 4/26/11 JIHKF5 NA NA NA VOA 

Trip blank 4/27/11 JIHKF6 NA NA NA VOA 

Trip blank 4/28/11 JIHKF7 NA NA NA VOA 

• Analysis was· performed for the expanded list of ICP metals to include antimony, arsenic, barium, beryllium, boron, cadmium, chromium 
(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc. 

b Sample location was manually selected due to VSP not locating a statistical sample. Visual observations were used to adjust sample 
location to area of soil staining or discoloration, if present. 

HEIS = Hanford Environmental Information System 
ICP = inductively coupled plasma 
NA = not applicable 
PAH = polycyclic aromatic hydrocarbons 

PCB = polychlorinated biphenyl 
TPH = total petroleum hydrocarbons 
VOA = volatile organic analysis 
VSP = Visual Sample Plan 

A review of the April 2011 verification sampling results indicated that additional soil removal 
was necessary in area A (sample locations A-2, A-4, A-5, A-6, A-9, A-18) and area B (sample 
location B-11) due to the residual concentrations of benzo(a)pyrene and petroleum 
contamination exceeding soil cleanup criteria for direct exposure. In June 2011, an additional 
1 m (3 ft) of soil was removed at these locations, and then the verification sampling for these 
locations was repeated (Table 3) on June 7, 2011. The results of this second round of sampling 
indicated the locations were adequately remediated, with the exception of sample location B-11, 
which still contained benzo(a)pryene contamination exceeding the cleanup criteria for direct 
exposure. Therefore, on June 22, 2011 , an additional 1 m (3 ft) of soil was removed at this 
location and a third verification sample collected (Table 3 ). 
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Table 3. 600-151 Verification Re-sample Summary Table. 

Sample Sample 
HEIS Washington State 

Depth 
Sample Plane Coordinates Sample Analysis Location Date (m/ft) 
Number Easting Northing 

Second Resample Event 

JIJDWl Asbestos 

A-2 6/7/11 576905.5 153763.6 
l.0m ICP metals•, mercury, hexavalent chromium, 

(3 .28 ft) JlJDW8 pesticides, PAH, VOA, PCB, and TPH 
diesel 

JIJDW2 Asbestos 

A-4 6/7/11 576923.1 153773.7 
2.0m ICP metals•, mercury, hexavalent chromium, 

JIJDW9 (6.56 ft) pesticides, PAH, VOA, PCB, and TPH 
diesel 

JIJDW3 Asbestos 

A-5 6/7/11 576958.4 153773.7 
I.Sm ICP metals •, mercury, hexavalent chromium, 

JIJDXO (4.92 ft) pesticides, PAH, VOA, PCB, and TPH 
diesel 

JIJDW4 Asbestos 

A-6 6/7/11 576970.1 153773.7 l.Sm ICP metals a, mercury, hexavalent chromium, 
JIJDXl (4.92 ft) pesticides, PAH, VOA, PCB, and TPH 

diesel 

JIJDWS Asbestos 

A-9 6/7/11 576864.4 153814.4 
1.5 m ICP metals•, mercury, hexavalent chromium, 

JIJDX2 (4.92 ft) pesticides, PAH, VOA, PCB, and TPH 
diesel 

JIJDW6 Asbestos 

A-18 b 6/7/11 576947.0 153727.2 
I.Sm ICP metals •, mercury, hexavalent chromium, 

JIJDX3 (4.92 ft) pesticides, PAH, VOA, PCB, and TPH 
diesel 

JIJDW7 Asbestos 

B-11 6/7/11 577046.7 153698.8 
I .Om ICP metals", mercury, hexavalent chromium, 

JIJDX4 (3 .28 ft) pesticides, PAH, VOA, PCB, and TPH 
diesel 

Third Resample Event 

JlJW47 Asbestos 

B-11 6/22/11 577046.7 153698.8 
2.0m ICP metals", mercury, hexavalent chromium, 

(6.56 ft) JlJW46 pesticides, PAH, VOA, PCB, and TPH 
diesel 

• Analysis was performed for the expanded list of JCP metals to include antimony, arsenic, barium, beryllium, boron, cadmium, 
chromium(total), cobalt, copper, lead, manganese, molybdenum, nickel, selenium, silver, vanadium, and zinc. 

b Sample location was manually selected due to VSP not locating a statistical sample. Visual observations were used to adjust sample 
location to area of soil staining or discoloration, if present. 

HEIS = Hanford Environmental Information System 
ICP = inductively coupled plasma 
P AH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyl 

TPH = total petroleum hydrocarbons 
VOA = volatile organic analysis 
VSP = Visual Sample Plan 
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Table 4. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples - Area A. (2 Pages) 

Remedial Action Goals (mg/kg) a 

Statistical or Soil 
COPC 

Maximum Soil Cleanup 
Cleanup Result b Direct Level for 

(mg/kg) Exposure Groundwater 
Level for 

River 
Protection 

Protection 

Arsenic 20.2 20 c 20 c 20 c 

Barium 102 (<13G) 5,600 200 400 

Beryllium 0.18 (<13G) 10.4 e 1.51 C 1.51 C 

Boron f 5.0 7,200 320 -- g 

Cadmiumh 0.28 (<BG) 13.9 e 0.81 C 0.81 C 

Chromium 13.1 ( <13G) 80,000 18.5 C 18.5 C 

Cobalt 7.9 (<13G) 24 15.7 C -- g 

Copper 22.0 2,960 59.2 22.o c 

Hexavalent Chromium 0.306 2.1 4.8 2 

Lead 133 353 10.2 c 10.2c 

Manganese 352 (<13G) 3,760 512 c 512 C 

Mercury 0.014 (<13G) 24 0.33 C 0.33 c 

Molybdenum f 0.47 400 8 -- g 

Nickel 12.9 (<BG) 1,600 19.1 C 27.4 

Selenium 0.94 400 5 1 

Vanadium 41.0 (<BG) 560 85 .l c -- g 

Zinc . 64.5 (<BG) 24,000 480 67.8 c 

DDE, 4,4' - 0.0012 2.94 0.0257 o.0033i 

DDT, 4,4'- 0.00089 2.94 0.0257 o.0033i 

Acetone 0.0068 72,000 720 - -

Methylene chloride 0.0061 133 0.5 0.94 

Anthracene 0.0074 24,000 240 1,920 

Benzo(a)anthracene 0.097 1.37 o.ot5i o.015i 

Benzo( a)pyrene 0.100 0.137 o.015 i o.015 i 

Benzo(b )fluoranthene 0.071 1.37 o.015 i o.015i 

Benzo(g,h,i)perylene k 0.039 2,400 48 192 
Benzo(k)fluoranthene 0.037 1.37 o.015 i o.015i 

Chrysene 0.092 13.7 0.12 0.1 h 

Dibenz(a,h)anthracene 0.023 1.37 0.03 h 0.03h 

Fluoranthene 0.128 3,200 64 18.0 

Fluorene 0.0067 3,200 64 260 

Indeno( 1,2,3-cd)pyrene 0.036 1.37 0_33i 0_3 3i 

Phenanthrene k 0.063 24,000 240 1,920 

Pyrene 0.179 2,400 48 192 

TPH-diesel range 11.084 200 200 200 
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Table 4. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples - Area A. (2 Pages) 

Remedial Action Goals (mg/kg) a 
Does the 

Statistical or Statistical or Do the 

Maximum Soil Cleanup 
Soil 

Maximum 
Results 

COPC Cleanup Pass Result b Direct Level for Result 
(mg/kg) Exposure Groundwater 

Level for 
Exceed 

RESRAD 

Protection 
River 

RAGs? 
Modeling? 

Protection 

TPH-diesel range 
20.733 200 200 200 No --

extended 

• RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. 
b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix C. 
c Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[ 4][d], 1996). The 

arsenic cleanup level of20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 
2.l.2.1 of the RDR/RAWP (DOE-RL 2009b). 

d Lead and arsenic associated with the use of pesticides previous to the Manhattan Project have been excluded as COCs for the 
600-151 waste site using the process described in the Tri-party Agreement Project Manager's change notice (TPA-CN-401) 
(DOE-RL 2010). An administrative control identifying the presence of concentrations of lead and arsenic exceeding direct 
exposure criteria will be established in WIDS until a decision concerning pre-Hanford historic orchard land is made in a future 
CERCLA decision document. 

e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne 
particulate mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

r No Hanford Site-specific or Washington State background value available. 
g No parameters are available from the Cleanup Levels and Risk Calculations Database (Ecology 2011) or other databases to 

calculate cleanup levels. 
h Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 

Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
Based on RESRAD modeling discussed in Appendix C of the RDR/RAWP (DOE-RL 2009b), the residual concentrations of 
copper, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthracene, and benzo(k)fluoranthracene are not predicted to migrate 
more than 3 m (9.9 ft) vertically in 1,000 years (based on the contaminant with the lowest distribution coefficient [K,i], copper, 
with a K,i value of 22 mllg). The vadose zone soil underlying the deepest portion of the excavation is approximately 9 m (29.5 
ft) thick. Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia 
River. 
Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited 
RDLs are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification 
and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any 
RDL. 

k Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: contaminant: 
benzo(g,h,i)perylene; surrogate: pyrene; contaminant: phenathrene; surrogate: anthracene. 

= not applicable 
BG = background 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
COC = contaminant of concern 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
RAG = remedial action goal 
RDL = required detection limit 
ROD = record of decision 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the JOO Area 
RESRAD = RESidual RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 
WAC = Washington Administrative Code 
WIDS = waste information data system 
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Table S. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples - Area B. (2 Pages) 

Remedial Action Goals (mg/kg) a 

Statistical or 
Maximum Soil Cleanup 

Soil 
COPC Resultb Direct Level for 

Cleanup 

(mg/kg) Exposure Groundwater 
Level for 

River 
Protection 

Protection 

Arsenic 83.4 20 c 20 c 20 c 

Barium 90.0 (<BG) 5,600 200 400 

Beryllium 0.13 (<BG) 10.4e 1.51 C 1.51 C 

Boronr 2.2 7,200 320 --g 

Cadmium h 0.73 (<BG) 13.9e 0.8} C 0.81 C 

Chromium 12.2 (<BG) 80,000 18.5 C 18.5 C 

Cobalt 7.4 (<BG) 24 15.7c -- g 

Copper 14;3 (<BG) 2,960 59.2 22.oc 

Lead 679 353 10.2 C 10.2c 

Manganese 361 (<BG) 3,760 512 c 512 c 

Mercury 0.013 (<BG) 24 0.33 C 0.33 c 

Molybdenum r 0.33 400 8 -- g 

Nickel 11.5 (<BG) 1,600 19.1 C 27.4 

Vanadium 38.1 (<BG) 560 85 .1 C -- g 

Zinc 46.4 (<BG) 24,000 480 67.8 c 

DDE, 4,4' - 0.00047 2.94 0.0257 o.0033i 

2-butanone 0.0069 48,000 480 -- g 

Acetone 0.030 72,000 720 -- g 

Methylene chloride 0.011 133 0.5 0.94 

Benzo(a)anthracene 0.018 1.37 o.015i o.015 i 

Benzo( a)pyrene 0.045 0.137 o.015 i o.015i 

Benzo(b )fluoranthene 0.019 1.37 o.015i o.015i 

Benzo(g,h,i)pervlene k 0.035 2,400 48 192 
Benzo(k)fluoranthene 0.021 1.37 o.015i o.015i 

Chrysene 0.024 13.7 0.12 0.1 i 

Fluoranthene 0.093 3,200 64 18.0 

Phenanthrene k 0.046 24,000 240 1,920 

Pyrene 0.100 2,400 48 192 

TPH-diesel range 2.120 200 200 200 
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Table 5. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples -Area B. (2 Pages) 

Remedial Action Goals (mg/kg) a 
Does the 

Statistical or Statistical or Do the 

Maximum Soil Cleanup 
Soil 

Maximum 
Results 

COPC Cleanup Pass Result h Direct Level for Result 
(mg/kg) Exposure Groundwater 

Level for 
Exceed 

RESRAD 

Protection 
River 

RAGs? 
Modeling? 

Protection 

TPH-diesel range 
7.854 200 200 200 No - -

extended 

a RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. 
b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix C. 
c Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996). The 

arsenic cleanup level of20 mg/kg'has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 
2.1.2.1 of the RDR/RA WP (DOE-RL 2009b ). 

ct Lead and arsenic associated with the use of pesticides previous to the Manhattan Project have been excluded as COCs for the 
600-151 waste site using the process described in the Tri-party Agreement Project Manager' s change notice (TPA-CN-401) 
(DOE-RL 2010). An administrative control identifying the presence of concentrations of lead and arsenic exceeding direct 
exposure criteria will be established in WIDS until a decision concerning pre-Hanford historic orchard land is made in a future 
CERCLA document. 

e Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne 
particulate mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

r No Hanford Site-specific or Washington State background value available. 
8 No parameters are available from the Cleanup Levels and Risk Calculations Database (Ecology 2011) or other databases to 

calculate cleanup levels. 
h Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 

Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
i Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), the residual concentrations of 

lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthracene, and benzo(k)fluoranthracene are not predicted to migrate 
more than 2 m (6.6 ft) vertically in 1,000 years (based on the contaminant with the lowest distribution coefficient [Kct], lead, with 
a Kct value of 30 mllg). The vadose zone soil underlying the deepest portion of the excavation is approximately 9 m (29.5 ft) 
thick. Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia 
River. 

i Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited 
RDLs are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification 
and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any 
RDL. 

k Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: contaminant: 
benzo(g,h,i)perylene; surrogate: pyrene; contaminant: phenathrene; surrogate: anthracene. 

= not applicable 
BG = background 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
COC = contaminant of concern 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
RAG = remedial action goal 
RDL = required detection limit 
ROD = record of decision 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the 100 Area 
RESRAD = RESidual RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 
WAC = Washington Administrative Code 
WIDS = waste information data system 
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Table 6. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples - Area C. (2 Pages) 

Remedial Action Goals (mg/kg) a 

Statistical or 
Maximum Soil Cleanup 

Soil 
COPC Result h Direct Level for 

Cleanup 

(mg/kg) Exposure Groundwater 
Level for 

River 
Protection Protection 

Arsenic 67.4 20 c 20 c 20 c 

Barium 147 5,600 200 400 

Beryllium 0.14 (<BG) 10.4 • 1.51 C 1.51 C 

Boron r 2.8 7,200 320 -- g 

Cadmiumh 0.56 (<BG) 13_9 • 0.81 C 0.81 C 

Chromium 13.1 (<BG) 80,000 18.5 C 18.5 C 

Cobalt 7.7 (<BG) 24 15.7 c -- g 

Copper 16.1 (<BG) 2,960 59.2 22.o c 

Lead 71 2 353 10.2 c 10.2 c 

Manganese 322 (<BG) 3,760 512 c 512c 

Mercury 0.023 (<BG) 24 0.33 C 0.33c 

Molybdenum r 0.37 400 8 -- g 

Nickel 12.4 (<BG) 1,600 19.1 C 27.4 

Vanadium 38.5 (<BG) 560 85 .l c -- g 

Zinc 64.3 (<BG) 24,000 480 67.8 C 

DOE, 4,4' - 0.0034 2.94 0.0257 o.0033i 

DDT, 4,4'- 0.00091 2.94 0.0257 o.0033 i 

Methylene chloride 0.0034 133 0.5 0.94 

Anthracene 0.0067 24,000 240 1,920 

Benzo( a )anthracene 0.034 1.37 o.o15i o.015i 

Benzo(a)pyrene 0.035 0.137 o.015 i o,015i 

Benzo(b )fluoranthene 0.077 1.37 o.015i o.015i 

Benzo(g,h,i)pervlene k 0.024 2,400 48 192 

Benzo(k)fluoranthene 0.014 1.37 o.015i o.015i 

Chrysene 0.129 13.7 0.12 0.1 i 

Fluoranthene 0.063 3,200 64 18.0 

Fluorene 0.009 3,200 64 260 

lndeno( 1,2,3-cd)pyrene 0.027 1.37 0.33j 0_33i 

Naphthalene 0.018 1,600 16.0 988 

Phenanthrene k 0.056 24,000 240 1,920 

Pyrene 0.083 2,400 48 192 

TPH-diesel range 9.123 200 200 200 
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Table 6. Comparison of Statistical or Maximum Detected Contaminant Concentrations to 
Action Levels for the 600-151 Verification Samples -Area C. (2 Pages) 

Remedial Action Goals (mg/kg) a 
Does the 

Statistical or Statistical or Do the 

Maximum Soil Cleanup 
Soil 

Maximum 
Results 

COPC Cleanup Pass Result h Direct Level for Result 
(mg/kg) Exposure Groundwater 

Level for 
Exceed 

RESRAD 

Protection 
River 

RAGs? 
Modeling? 

Protection 

TPH-diesel range 
22.089 200 200 200 No --

extended 

a RAGs obtained from the RDR/RA WP (DOE-RL 2009b) unless otherwise noted. 
b 95% upper confidence limit or maximum value, depending on data censorship, as described in Appendix C. 
c Where cleanup levels are less than background, cleanup levels default to background 0N AC l 73-340-700[4][d], 1996). The 

arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 
2.1.2.1 of the RDR/RAWP (2009b). 

d Lead and arsenic associated with the use of pesticides previous to the Manhattan Project have been excluded as COCs for the 
600-151 waste site using the process described in the Tri-party Agreement Project Manager's change notice (TPA-CN-401) 
(DOE-RL 2010). An administrative control identifying the presence of concentrations of lead and arsenic exceeding direct 
exposure criteria will be established in WIDS until a decision concerning pre-Hanford historic orchard land is made in a future 
CERCLA document. 

e Carcinogenic cleanup level calculated based on the inhalation exposure pathway 0N AC 173-340-750[3]) using an airborne 
particulate mass-loading rate of0.0001 g/m3 (Hanford Guidance for Radiological Cleanup [WDOH 1997]). 

r No Hanford Site-specific or Washington State background value available. 
g No parameters are available from the Cleanup Levels and Risk Calculations Database (Ecology 2011) or other databases to 

calculate cleanup levels. 
h Hanford Site-specific background value is not available; it was not evaluated during background study. Value used is from 

Natural Background Soil Metals Concentrations in Washington State (Ecology 1994). 
i Based on RESRAD modeling discussed in Appendix C of the RDR/RA WP (DOE-RL 2009b), the residual concentrations of 

lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthracene, chrysene and 4,4' -DDE are not predicted to migrate more 
than 2 m (6.6 ft) vertically in 1,000 years (based on the contaminant with the lowest distribution coefficient [K,i], lead, with a K,i 
value of 30 mllg). The vadose zone soil underlying the deepest portion of the excavation is approximately 9 m (29.5 ft) thick. 
Therefore, residual concentrations of these constituents are predicted to be protective of groundwater and the Columbia River. 

i Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited 
RD Ls are based on EPA-approved analytical methods that may not be available for rapid turnaround analyses. Prior notification 
and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any 
RDL. 

k Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: contaminant: 
benzo(g,h,i)perylene; surrogate: pyrene; contaminant: phenathrene; surrogate: anthracene. 

= not applicable 
BG = background 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
COC = contaminant of concern 
COPC = contaminant of potential concern 
EPA = U.S. Environmental Protection Agency 
RAG = remedial action goal 
RDL = required detection limit 
ROD = record of decision 
RDR/RA WP = Remedial Design Report/Remedial Action Work Plan for the 100 Area 
RESRAD = RESidual RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 
WAC = Washington Administrative Code 
WIDS = waste information data system 
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Comparisons of the results for each COPC for the 600-151 waste site against the soil RAGs for 
sample areas A, B, and C are summarized in Tables 4, 5, and 6, respectively. Contaminants that 
were not detected by laboratory analysis are excluded from these tables. Calculated cleanup 
levels are not available in Ecology Cleanup Levels and Risk Calculations (CLARC) Database 
(Ecology 2011) under WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and 
sodium. The EPA's RiskAssessment Guidance.for Supeifund (EPA 1989) recommends that 
aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, calcium, 
iron, magnesium, potassium, silicon, and sodium are not considered site COPCs and are not 
included in these tables. The complete laboratory results are stored in the ENvironmental 
REstoration (ENRE) project-specific database prior to submitting to the Hanford Environmental 
fuformation System (HEIS) for archiving and are provided in Appendix C. Asbestos was not 
detected in any of the verification samples; the asbestos results for verification samples are 
provided in Appendix D. 

DATA EVALUATION 

This section demonstrates that remedial actions at the 600-151 waste site have achieved the 
applicable RA Gs developed to support unrestricted land use at the 100 Area as established in the 
Remaining Sites ROD (EPA 1999) and documented in the 100 Area RDR/RA WP 
(DOE-RL 2009b). As agreed by the Tri-Parties in TPA-CN-401 (DOE-RL 2010), lead and arsenic 
contamination that resulted from pesticide use prior to the Manhattan Project have been excluded 
as contaminants of concern (COCs) and will be discussed in a future Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) document. 
However, since lead and arsenic contamination is present in surface soil above direct exposure 
cleanup levels, the Hanford Waste Information Data System (WIDS) will be updated in 
accordance with the Sitewide Institutional Controls Plan for Hanford CERCI.A Response Actions 
(DOE/RL 2009c) to provide documentation of an administrative control until a final decision 
concerning historic pesticide use is made. 

Nonradionuclide Soil RAGs for Direct Exposure and Groundwater and 
River Protection Attained 

Evaluation of the verification sampling results as presented in Tables 4, 5, and 6, show that all 
COPCs were quantified below their respective soil RAGs, with the exception of arsenic, copper, 
lead, benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene,chrysene, 
and 4,4'-DDE. Of these, arsenic and lead were measured at concentrations exceeding cleanup 
criteria for direct exposure and protection of groundwater and the Columbia River. However, 
since arsenic and lead contamination is associated with historic lead arsenate pesticide use at 
pre-Hanford orchard land, they are excluded as COCs (DOE-RL 2010) and are not evaluated 
further. Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005) and 
modeling discussed in Appendix C of the 100 Area RDR/RAWP (DOE-RL 2009b), residual 
concentrations of copper, lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, and 4,4'-DDE (having~ values exceeding 7.9 mL/g) are 
predicted to not migrate more than 3 m (9.9 ft) vertically in 1,000 years. The thickness of the 
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vadose zone below the waste site excavation is approximately 9 m (29.5 ft) thick. All other . 
COPCs were either not detected or were quantified below the RAGs. 

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. The WAC 173-340 three-part test consists of the 
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup 
level, (2) no single detection can 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 600-151 waste site is included in the statistical calculations 
(Appendix C). The results of this evaluation indicate that all residual COC/COPC concentrations 
pass the three-part test in comparison against applicable RAGs, with the exception of arsenic, 
barium, benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, benzo(k)fluoranthene, 
cadmium, chrysene, copper, lead, and zinc in comparison with soil RAGs for groundwater and 
river protection. As described previously, with the exception of arsenic that is excluded as a 
COC, RESRAD modeling (BHI 2005) predicts that these constituents will not reach groundwater 
(and, therefore, the river) within 1,000 years. 

An additional application of the three-part test is included for the statistical data sets that default 
to the maximum because less than half of the data set was detected. The results of this 
evaluation indicate that all residual COPC concentrations pass the three-part test in comparison 
against applicable RAGs, except for benz(a)pyrene, benzo(k)fluoranthene, and 4,4' -DDE in 
comparison against the soil RAGs for groundwater and/or river protection. However, as 
described above RESRAD modeling (BHI 2005) predicts that these constituents will not reach 
groundwater (and, therefore, the river) within 1,000 years. 

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 600-151 waste site is determined by calculation of 
the direct contact hazard quotient and carcinogenic (excess cancer) risk values for 
nonradionuclides. These calculations are located in Appendix C. The requirements include an 
individual hazard quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an 
individual contaminant carcinogenic risk of less than 1 x 10-6, and a cumulative excess 
carcinogenic risk of less than 1 x 10·5• These risk values were conservatively calculated using 
the 95% UCL or maximum values (Appendix C) from the samples collected at the 
600-151 waste site. Risk values are not calculated for constituents that were not detected or were 
detected at concentrations below Hanford Site or Washington State background values. The 
calculations indicate that all individual hazard quotients for noncarcinogenic constituents are less 
than 1.0. The cumulative hazard quotient for the 600-151 waste site is 3.9 x 10·2• All individual 
cumulative carcinogenic risk values are less than 1 x 10-6

• The cumulative carcinogenic risk 
value is 1.1 x 10-6

• Therefore, nonradionuclide risk requirements are met. 

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained 

Assessment of the risk requirements for the 600-151 waste site included calculation of the hazard 
quotient and carcinogenic (excess cancer) risk values for groundwater protection for 
nonradionuclides in Appendix C. The requirements include an individual and cumulative hazard 
quotient of less than 1.0, an individual excess carcinogenic risk of less than 1 x 10·6, and a 
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cumulative excess carcinogenic risk of less than 1 x 10-5
. These risk values were conservatively 

calculated for the entire waste site using the highest value for each COPC from each of the 
decision units. Risk values were calculated for constituents that were detected at concentrations 
above Hanford Site or Washington State background values or for which there is no background 
value. In addition, the distribution coefficients for these contaminants are less than that 
necessary to show no migration to groundwater in 1,000 years based on RESRAD modeling, 
discussed in Appendix C of the 100 Area RDR/RA WP (DOE-RL 2009b). 

All individual hazard quotients for noncarcinogenic constituents are less than 1.0. The 
cumulative hazard quotient for the 600-151 waste site is 1.9 x 10-1

, which is less than 1.0. The 
individual excess carcinogenic risk for methylene chloride, the only carcinogen, was 1.9 x 10-8; 

therefore, the cumulative excess cancer risk is also 1.9 x 10-8. All other site nonradionuclide 
COPCs were not detected, or quantified below background levels. Therefore, residual 
concentrations of these constituents are predicted to be protective of groundwater and the 
Columbia River. Nonradionuclide risk requirements related to groundwater are met. 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach, 
the field logbook (WCH 201 la), and resulting analytical data with the sampling and data quality 
requirements specified by the project objectives and performance specifications. The DQA for 
the 600-151 waste site established that the data are of the right type, quality, and quantity to 
support site verification decisions within specified error tolerances. 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 the HEIS and are summarized in Appendix C. The detailed 
DQA is presented in Appendix E. 

SUMMARY FOR INTERIM CLOSURE 

The 600-151 waste site has been evaluated in accordance with the Remaining Sites ROD 
(EPA 1999) and the 100 Area RDR/RA WP (DOE-RL 2009b). Verification sampling was 
performed, and the analytical results indicate that with the exception of arsenic and lead, the 
residual concentrations of COPCs at this site meet the RAOs for direct exposure, groundwater 
protection, and river protection. However, as agreed by the Tri-Parties in TPA-CN-401 
(DOE-RL 2010), lead and arsenic contamination that resulted from pesticide use prior to the 
Manhattan Project have been excluded as COCs for the 600-151 waste site using the process 
described in the TP A change notice and will be discussed in a future CERCLA document. An 
administrative control will be documented in WIDS until a final decision concerning historic 
pesticide contamination is made. The results of verification sampling indicate that residual waste 
site contamination originating from Hanford Site or Manhattan Project activities does not extend 
into deep-zone soils. Therefore, institutional controls to prevent uncontrolled drilling into the 
deep zone (below 4.6 m [15 ft]) are not required. In accordance with this evaluation, the 
verification sampling results support a reclassification of the 600-151 waste site to Interim 
Closed Out. 
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Table A-1. Contaminants Exceeding Ecological Screening Levels for the 600-151 Waste Site a 

2007 WAC 173-340 Table 749-3 EPA Ecolo2ical Soil Screenin2 Levels 0 

Hazardous Substance 
Plants Soil Biota Wildlife Plants Soil Biota Avianc Mammalianc 

Metals (llll?lk2): 
Baclu!round 

Arsenic ill 6.5 ° 
Arsenic V 6.5 ° 10 60 
Barium 132 500 --
Boron• 

' 0.5 
Cadmium 0.81 4 20 
Lead 10.2 50 500 
Manganese 512 1,100' 
Selenium 0.78 1 70 
Vanadium 85.1 2 
Zinc 67 .8 86 1 200 
Note: Shaded cells are exceeded by the maximum or the statistical result. 
Blank cells= Values not available. 

7 o·i 

132 
18 i 43 4(;:' 

102 -- 330 -- 2,000 

14 32 140 0.77 ""'b·;3(:if''"" 
... 118 120 1,700 '011 56 
1,500 220 450 4,300 4,000 
0.3 0.52 4.1 1.2 0.63 "' ' 

7.8 280 
360 160 120 46 79 

Waste Site Analyses 

83.4 

147 
5.0 
0.73 (<BG) 
712 
361 (<BG) 
0.94 
41.0 (<BG) 
64.5 (<BG) 

• 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 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. 
d The Hanford Site background for arsenic is 6.5 mg/kg. An arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in 

Section 2.1.2. l of the 100 Area RDR/RA WP, DOE/RL-96-17, Rev. 6. 
• No Hanford Site-specific or Washington State background available. 
r Benchmark replaced by Washington State natural background concentration from Natural Background Soil Metals Concentrations in Washington State, Publication 94-115 , 

Washington State Department of Ecology, Olympia, Washington (Ecology 1994). 

BG = background 
EPA = U.S. Environmental Protection Agency 
RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the JOO Area 
WAC = Washington Administrative Code 
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Sample Location 

Soil-waste profile (N153601, E 577225) 
Soil-waste orofile (N 153575 E 577 156) 
Soil-waste profile (Nl5351 6, E 577142) 
Soil-waste profile (N153714, E 577046) 
Soil-waste profile (N1 53700, E 577046) 
Soil-waste profile (Nl53691 E 577045) 
Soil-waste profile (N I53668, E 577986) 
Soil-waste profile (Nl 53726, E 576948) 
Soil-waste profile (Nl53752, E 576916) 
Soil-waste profile (Nl53822. E 576871 ) 

Sample Location 

Soil-waste profile <N 15360 I , E 577225) 
Soil-waste profile (N 153575, E 577 156) 
Soil-waste profile (Nl 535 16 E 5771 42) 
Soil-waste orofile (N153714 E 577046) 
Soil-waste profil e (N 153700 E 577046) 
Soil-waste profile (N1 53691 , E 577045) 
Soil-waste profile (Nl53668 E 577986) 
Soil-waste profile (N153726 E 576948) 
Soil-waste profile (N153752 E 5769 16) 
Soil-waste orofile (N 153822, E 57687 1) 
B = Detected below PQL 

D = diluted 

J = estimate 

PQL = practical quantitation limit 

Q = qualifier 

TCLP = toxicity characteristic leaching procedure 

U = undetected 

Table B-1. 600-151 Sample Results - Inorganics. (3 Pages) 
Sample Sample Alwninum Antimony Arsenic 
Number Date ll11!/k1!: 0 POL ml!:lkl!: 0 POL ml!:lkl!: 0 
J1 9Y29 4/27/10 8300 4.03 0.34 B 0.48 10.9 
Jl 9Y30 4/27/ 10 9610 4.16 0 .5 u 0.5 3.49 
J19Y31 4/27/10 11000 3.21 0.586 0.39 206 
J1 9Y32 4/27/10 8590 4.48 0.862 0.54 286 
Jl 9Y33 4/27/10 8120 3.77 0.38 B 0.45 45 .2 
JI 9Y34 4/27/10 7840 4. 18 0 .651 0.5 178 
J1 9Y35 4/27/1 0 10100 3.77 0.704 0.45 229 
J19Y36 4/27/10 9 110 3.82 0.292 B 0.46 7.48 
J19Y37 4/27/10 2800 3.58 0.43 u 0.43 3.07 
Jl 9Y38 4/27/10 2690 5.52 1.58 0.66 2.78 

Sample Sample Boron Cadmium Calcium 
Number Date m1>-/ln• 0 POL ml!!la! 0 POL mi!lla! 0 
J1 9Y29 4/27/ 10 2.8 1.6 1 0.048 B 0.16 4650 
J1 9Y30 4/27/10 9.1 1.67 0.067 B 0.1 7 3200 
Jl 9Y3 1 4/27/10 2.27 1.28 0.177 0.13 3480 
J1 9Y32 4/27/10 2.22 l.79 0.596 0.18 3360 
Jl 9Y33 4/27/10 2.44 1.5 1 0.281 0 .15 2850 
Jl 9Y34 4/27/10 2. 18 1.67 0.276 0 .17 3070 
Jl9Y35 4/27/10 2.52 1.5 1 0.338 0 .15 3930 
Jl 9Y36 4/27/10 1.94 1.53 0.156 0 .15 3140 
Jl 9Y37 4/27/10 23.7 1.43 0.61 1 0 .14 147000 
J l9Y38 4/27/10 72.1 2.2 1 0.154 B 0.22 1860 

Barium Beryllium 
POL ml!:lke 0 POL ml!:lke 0 POL 

0.8 1 69 0.4 0 .224 0.16 
0.83 71 0.42 0.319 0.17 
0.64 88.9 0.32 0 .387 0.13 

0.9 85 0.45 0 .293 0.18 
0.75 72.6 0.38 0.272 0.15 
0.84 71.6 0.42 0.268 0.1 7 
0.76 93 .2 0.38 0.331 0.15 
0.76 77 .8 0.38 0 .3 0.15 
0 .72 45 .6 0.36 0 .143 u 0.14 

1.1 249 0.55 0 .446 0 .22 

Chromium Cobalt 
POL ml!.!k2: 0 POL m2:/k2: 0 POL 
80.6 14.5 0 .16 3.55 l.61 
83.3 12.8 0.1 7 4 .86 1.67 
64.2 13.8 0 .13 6.26 1.28 
89.5 12.5 0 .18 5.62 l.79 
75.4 11.8 0.15 5 .53 1.51 
83.6 12.5 0 .17 5 .52 1.67 
75.5 14.5 0.15 6.53 1.51 
76.4 13.5 0 .15 6 .17 1.53 
430 4.47 0 .14 1.56 1.43 
110 4.87 0.22 1.62 B 2.2 1 



Table B-1. 600-151 Sample Results - Inorganics. (3 Pages) 

Sample Sample Copper 
Hexavalent 

Sample Location Chromium Iron Lead Mai nesium 
Number Date 

m!!/lrn: 0 POL m!!/k!! 0 POL m!!lk!! 0 POL m!!lk!! 0 POL mg/kg 0 POL 
Soil-waste orofile (Nl53601 E 577225) J19Y29 4/27/10 13.7 0.81 0.42 u 0.42 19800 16.1 42.1 0.4 2410 60.5 
Soil-waste profile (N153575 E 577156) Jl9Y30 4/27/10 11 0.83 0.41 u 0.41 19900 16.7 8.79 0.42 3970 62.4 
Soil-waste profile (Nl53516, E 577142) J19Y31 4/27/10 13.6 0.64 0.41 u 0.41 20000 12.8 345 0.32 3600 48.l 
Soil-waste profile (N153714, E 577046) J19Y32 4/27/10 13.1 0.9 0.42 u 0.42 17900 17.9 1750 0.45 3590 67.1 
Soil-waste orofile (N153700 E 577046) J19Y33 4/27/10 12.3 0.75 1.26 D 0.82 17000 15.1 393 0.38 3510 56.6 
Soil-waste orofile (Nl53691 , E 577045) J19Y34 4/27/10 12.7 0.84 0.79 D 0.41 16300 16.7 751 0.42 3390 62.7 
Soil-waste profile (N153668 E 577986) Jl9Y35 4/27/10 13.4 0.76 0.41 u 0.41 20000 15.1 932 0.38 4300 56.6 
Soil-waste profile (N153726, E 576948) J19Y36 4/27/10 12.8 0.76 0.41 u 0.41 18800 15 .3 34.1 0.38 3860 57.3 
Soil-waste orofile (N153752, E 576916) J19Y37 4/27/10 6.99 0.72 0.46 u 0.46 5440 14.3 15.3 0.36 1620 53.7 
Soil-waste profile (N 153822, E 576871) J19Y38 4/27/10 22.3 1.1 22.1 u 22.1 6990 22.1 20.3 0.55 1050 82.8 

Sample Location 
Sample Sample Manganese Mercurv Molybdenum Nickel Potassium 
Number Date m!!/kg 0 POL m!!lk!! 0 POL mg/kg 0 POL mg/kl! 0 POL m!!/k!! 0 POL 

Soil-waste orofile (N 153601, E 577225) Jl9Y29 4/27/10 131 4.03 0.026 u 0.03 0.461 B 1.61 7.03 3.22 2520 322 
Soil-waste profile (Nl53575, E 577156) J19Y30 4/27/10 292 4.16 0.024 u 0.02 0.492 B 1.67 9.18 3.33 3980 333 
Soil-waste profile (N153516, E 577142) J19Y31 4/27/10 270 3.21 0.023 u 0.02 0.34 B 1.28 11.1 2.57 2160 257 
Soil-waste orofile (N 153714, E 577046) J19Y32 4/27/10 383 4.48 0.01 B 0.03 0.346 B 1.79 9.47 3.58 2030 358 
Soil-waste orofile (Nl53700. E 577046) J19Y33 4/27/10 309 3.77 0.027 u 0.03 0.377 B 1.51 9.37 3.02 1930 302 
Soil-waste profile (N153691 , E 577045) Jl9Y34 4/27/10 314 4.18 0.023 u 0.02 0.333 B 1.67 9.3 3.34 1930 334 
Soil-waste profile (Nl53668, E 577986) Jl9Y35 4/27/10 402 3.77 0.028 u 0.03 0.345 B 1.51 11.4 3.02 2410 302 
Soil-waste profile (Nl53726, E 576948) J19Y36 4/27/10 307 3.82 0.014 B 0.03 0.374 B 1.53 10.2 3.06 2090 306 
Soil-waste orofile (Nl53752, E 576916) Jl9Y37 4/27/10 84.5 3.58 0.03 u 0.03 0.342 B 1.43 3.12 2.87 1240 287 
Soil-waste profile (Nl53822 E 576871) J19Y38 4/27/10 59.9 5.52 0.022 B 0.03 1.09 B 2.21 3.45 B 4.42 937 442 

to 
I 

N 



Sample Location 

Soil-waste orofile (Nl5360 1 E 577225) 
Soil-waste orofile (Nl53575 E 577156) 
Soil-waste orofile (Nl5351 6, E 577142) 
Soil-waste orofile (N 153714 E 577046) 
Soil-waste orofile (N 153700, E 577046) 
Soil-waste orofile (N 153691, E 577045) 
Soil-waste orofile (NI 53668, E 577986) 
Soil-waste orofile (N 153726, E 576948) 
Soil-waste orofile (Nl53752 E 576916) 
Soil-waste orofile (N 153822, E 576871 ) 

Sample Location 

Soil-waste orofile (Nl53601 , E 577225) 
Soil-waste orofile (N 153575 E 577156) 
Soil-waste orofile (N 1535 16. E 577 142) 
Soil-waste orofile (N l 537 14. E 577046) 
Soil-waste orofile <Nl 53700. E 577046) 
Soil-waste orofile (N l53691. E 577045) 
Soil-waste nrofile (N l53668, E 577986) 
Soil-waste orofile (N 153726, E 576948) 
Soil-waste orofile (N l 53752, E 5769 16) 
Soil-waste orofile (N 153822 E 576871 ) 

Sample Location 

Soil-waste orofile (Nl535 16 E 577142) 
Soil-waste orofile (N 15371 4, E 577046) 
Soil-waste orofile (N 153700 E 577046) 
Soil-waste orofile (Nl5369 I E 577045) 
Soil-waste orofile (N 153668 E 577986) 

Table B-1. 600-151 Sample Results - Inorganics. (3 Pages) 
Sample Sample Selenium Silicon Silver Sodium Vanadium 
Number Date m1!/k1? 0 POL ml?lkl? 0 POL m1!/k1! 0 POL ID1!/k1! 0 POL m1!/k1! 0 POL 
Jl 9Y29 4/27/ 10 0.806 u 0.81 451 1.61 0.161 u 0.16 462 40.3 44.9 2.02 
Jl9Y30 4/27/10 0.833 u 0.83 440 1.67 0. 167 u 0.17 167 41.6 42.9 2.08 
Jl 9Y31 4/27/10 0.642 u 0.64 361 1.28 0.128 u 0.13 222 32.1 44.4 1.6 
Jl 9Y32 4/27/10 0.895 u 0.9 530 1.79 0.179 u 0.18 153 44.8 40.4 2.24 
Jl 9Y33 4/27/10 0.754 u 0.75 509 1.51 0.151 u 0.15 158 37.7 41.3 l.89 
Jl 9Y34 4/27/10 0.836 u 0.84 444 1.67 0.167 u 0.17 143 41.8 38.6 2.09 
Jl 9Y35 4/27/10 0.755 u 0.76 497 1.51 0.151 u 0.15 172 37.7 46.7 1.89 
Jl 9Y36 4/27/10 0.764 u 0.76 471 1.53 0. 153 u 0.15 151 38.2 45.7 1.91 
Jl 9Y37 4/27/10 0.716 u 0.72 454 1.43 0.143 u 0.14 173 35.8 13.3 1.79 
Jl 9Y38 4/27/1 0 2.27 l.l 635 2.21 0.22 1 u 0.22 120 55.2 19.2 2.76 

Sample Sample Zinc TCLP Arsenic TCLP Barium TCLP Cadmium TCLP Chromium 
Number Date m2/k2 0 POL ml?IL 0 POL m1!/L 0 POL mi!IL O POL mi!IL O POL 
J19Y29 4/27/10 43 .9 8.06 Not analyzed 
Jl 9Y30 4/27/10 42.8 8.33 I 

Jl 9Y31 4/27/10 50.1 6.42 0.239 0.09 0.044 0.01 0.006 B 0.02 0.03 u 0.03 
Jl9Y32 4/27/1 0 84.9 8.95 2.81 0.09 0.545 0.01 0.009 B 0.02 0.03 .u 0.03 
Jl9Y33 4/27/1 0 58.3 7.54 0.189 0.09 0.303 0.01 0.003 B 0.02 0.03 u 0.03 
Jl9Y34 4/27/10 51.2 8.36 3.24 0.09 0.522 0.01 0.008 B 0.02 0 .03 u 0.03 
Jl 9Y35 4/27/10 58.6 7.55 0.134 0.09 0.391 0.01 0.018 u 0.02 0.03 u 0.03 
Jl 9Y36 4/27/ 10 47.9 7.64 
Jl9Y37 4/27/ 10 36.3 7.16 Not analyzed 
Jl 9Y38 4/27/1 0 29.3 11 

Sample Sample TCLPLead TCLP Mercury TCLP Selenium TCLP Silver 
Number Date m2/L 0 PQL mg/L Q PQL m2/L 0 POL ml?IL 0 POL 
J1 9Y31 4/27/10 0.661 0.06 0.0002 u 0.0002 0.12 u 0.12 0.036 u 0.04 
Jl 9Y32 4/27/1 0 1.96 0.06 0.0002 u 0.0002 0.12 u 0.12 0.036 u 0.04 
Jl 9Y33 4/27/10 0.422 0.06 0.000 1 B 0.0002 0.12 u 0.12 0.036 u 0.04 
Jl 9Y34 4/27/1 0 1.1 8 0.06 0.0002 u 0.0002 0.12 u 0.12 0.036 u 0.04 
Jl 9Y35 4/27/ 10 0.077 0.06 0.0002 u 0.0002 0.12 u 0.12 0.036 u 0.04 
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Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 
J19Y29 J19Y30 

Constituent 4/27/2010 4/27/2010 
111:r/lnr O POL 11p/Jnr O POL 

PCBs 
Aroclor-1016 13.9 u 13.9 13.4 u 13.4 
Aroclor-1221 13.9 u 13.9 13.4 u 13.4 
Aroclor-1232 13.9 u 13.9 13.4 u 13.4 
Aroclor-1242 13.9 u 13.9 13.4 u 13.4 
Aroclor-1248 13.9 u 13.9 13.4 u 13.4 
Aroclor-1254 13.9 u 13.9 13.4 u 13.4 
Aroclor-1260 13.9 .u 13.9 13.4 u 13.4 

Pesticides 
Aldrin 1.39 UD 1.39 1.34 u 1.34 
Aloha-BHC 1.39 UD 1.39 1.34 u 1.34 
aloha-Chlordane 1.39 UD 1.39 1.34 u 1.34 
beta-1,2,3,4,5 ,6-Hexachlorocvclohexane 1.39 UD 1.39 1.34 u 1.34 
Delta-BHC 1.39 UD 1.39 1.34 u 1.34 
Dichlorodiphenyldichloroethane 3.48 JD 1.39 1.34 u 1.34 
Dichlorodiphenyldichloroethylene 1.39 UD 1.39 1.34 u 1.34 
Dichlorodiphenyltrichloroethane 1.39 UD 1.39 1.34 u 1.34 
Dieldrin 1.39 UD 1.39 1.34 u 1.34 
Endosulfan I 1.39 UD 1.39 1.34 u 1.34 
Endosulfan II 1.39 UD 1.39 1.34 u 1.34 
Endosulfan sulfate 1.39 UD 1.39 1.34 u 1.34 
Endrin 1.39 UD 1.39 1.34 u 1.34 
Endrin aldehyde 1.39 UD 1.39 1.34 u 1.34 
Endrin ketone 1.39 UD 1.39 1.34 u 1.34 
Gamma-BHC (Lindane) 1.39 UD 1.39 1.34 u 1.34 
gamma-Chlordane 1.39 UD 1.39 1.34 u 1.34 
Heptachlor 1.39 UD 1.39 1.34 u 1.34 
Heptachlor epoxide 1.39 UD 1.3'9 1.34 u 1.34 
Methoxvchlor 1.39 UD 1.39 1.34 u 1.34 
Toxaohene 20.9 UD 20.9 20.l u 20.1 

SVOAs 
1,2,4-Trichlorobenzene 691 UD 691 327 u 327 
1,2-Dichlorobenzene 691 UD 691 327 u 327 
1,3-Dichlorobenzene 691 UD 691 327 u 327 
1,4-Dichlorobenzene 691 UD 691 327 u 327 
2,4,5-Trichloroohenol 691 UD 691 327 u 327 
2,4,6-Trichlorophenol 691 UD 691 327 u 327 
2,4-Dichlorophenol 691 UD 691 327 u 327 
2,4-Dimethvlphenol 691 UD 691 327 u 327 
2,4-Dinitroohenol 3450 UD 3450 1630 u 1630 
2,4-Dinitrotoluene 691 UD 691 327 u 327 
2,6-Dinitrotoluene 691 UD 691 327 u 327 
2-Chloronaohthalene 691 UD 691 327 u 327 
2-Chloroohenol 691 UD 691 327 u 327 
2-Methylnaphthalene 691 UD 691 327 u 327 
2-Methvlphenol (cresol, o-) 691 UD 691 327 u 327 
2-Nitroaniline 3450 UD 3450 1630 u 1630 
2-Nitroohenol 691 UD 691 327 u 327 
3+4 Methylphenol (cresol, m+p) 1380 UD 1380 653 u 653 
3 ,3 '-Dichlorobenzidine 691 UD 691 327 u 327 
3-Nitroaniline 3450 UD 3450 1630 u 1630 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y31 J19Y32 
4/27/2010 4/27/2010 

IIPlkP O POL lfpfkp 0 POL 

13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 
13.5 u 13.5 14 u 14 

1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u . 1.36 7.34 D 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 2.45 D 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
1.36 u 1.36 1.4 UD 1.4 
20.4 u 20.4 21 UD 21 

336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
1680 u 1680 5140 UD 5140 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
1680 u 1680 5140 UD 5140 
336 u 336 1030 UD 1030 
673 u 673 2050 UD 2050 
336 u 336 1030 UD 1030 
1680 u 1680 5140 UD 5140 
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Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 

J19Y29 J19Y30 
Constituent 4/27/2010 4/27/2010 

1111/k11 0 POL 1111/k11 0 POL 
4,6-Dinitro-2-methylphenol 691 UD 691 327 u 327 
4-Bromophenylphenvl ether 691 UD 691 327 u 327 
4-Chloro-3-methylphenol 691 UD 691 327 u 327 
4-Chloroaniline 691 UD 691 327 u 327 
4-Chloroohenvlohenvl ether 691 UD 691 327 u 327 
4-Nitroaniline 3450 UD 3450 1630 u 1630 
4-Nitroohenol 3450 UD 3450 1630 u 1630 
Acenaohthene 691 UD 691 327 u 327 
Acenaphthvlene 691 UD 691 327 u 327 
Anthracene 691 UD 691 327 u 327 
Benzo( a )anthracene 691 UD 691 327 u 327 
Benzo( a )ovrene 691 UD 691 327 u 327 
Benzo(b )fluoranthene 691 UD 691 327 u 327 
Benzo(ghi)oervlene 691 UD 691 327 u 327 
Benzo(k)fluoranthene 691 UD 691 327 u 327 
Bis(2-chloro- l-methvlethvl)ether 691 UD 691 327 u 327 
B is(2-Chloroethoxv )methane 691 UD 691 327 u 327 
Bis(2-chloroethvl) ether 691 UD 691 327 u 327 
Bis(2-ethylhexyl) phthalate 691 UD 691 327 u 327 
Butylbenzylphthalate 691 UD 691 327 u 327 
Carbazole 691 UD 691 327 u 327 
Chrysene 691 UD 691 327 u 327 
Di-n-butylphthalate 691 UD 691 327 u 327 
Di-n-octylphthalate 691 UD 691 327 · u 327 
Dibenz [ a,h] anthracene 691 UD 691 327 u 327 
Dibenzofuran 691 UD 691 327 u 327 
Diethyl phthalate 691 UD 691 327 u 327 
Dimethyl phthalate 691 UD 691 327 u 327 
Fluoranthene 122 JD 691 327 u 327 
Fluorene 691 UD 691 327 u 327 
Hexachlorobenzene 691 UD 691 327 u 327 
Hexachlorobutadiene 691 UD 691 327 u 327 
Hexachlorocyclopentadiene 691 UD 691 327 u 327 
Hexachloroethane 691 UD 691 327 u 327 
Indeno( 1,2,3-cd)ovrene 691 UD 691 327 u 327 
lsoohorone 691 UD 691 327 u 327 
N-Nitroso-di-n-dioroovlamine 691 UD 691 327 u 327 
N-Nitrosodiphenylamine 691 UD 691 327 u 327 
Naphthalene 691 UD 691 327 u 327 
Nitro benzene 691 UD 691 327 u 327 
Pentachlorophenol 3450 UD 3450 1630 u 1630 
Phenanthrene 691 UD 691 327 u 327 
Phenol 691 UD 691 327 u 327 
Pvrene 134 JD 691 327 u 327 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y31 J19Y32 
4/27/2010 4/27/2010 

1111/kp 0 POL 1111/kQ 0 POL 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
1680 u 1680 5140 UD 5140 
1680 u 1680 5140 UD 5140 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 644 JD 1030 
336 u 336 795 JD 1000 
336 u 336 726 JD 664 
336 u 336 505 JD 1030 
336 u 336 727 JD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 701 JD 1030 
336 u 336 221 JD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1430 D 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 463 JD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
336 u 336 1030 UD 1030 
1680 u 1680 5140 UD 5140 
336 u 336 933 JD 1030 
336 u 336 1030 UD 1030 
336 u 336 1800 D 1030 
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Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 
J19Y29 J19Y30 

Constituent 4/27/2010 4/27/2010 
ug/kg Q PQL ug/kg Q POL 

VOAs 
1, 1, 1-Trichloroethane 5.46 u 5.46 4.98 u 4.98 
1, 1,2,2-Tetrachloroethane 5.46 u 5.46 4.98 u 4.98 
I, 1,2-Trichloroethane 5.46 u 5.46 4.98 u 4.98 
I, 1-Dichloroethane 5.46 u 5.46 4.98 u 4.98 
1, 1-Dichloroethene 5.46 u 5.46 4.98 u 4.98 
1,2-Dichloroethane 6.55 u 6.55 5.98 u 5.98 
1,2-Dichloroethene(Total) 5.46 u 5.46 4.98 u 4.98 
1,2-Dichloroorooane 5.46 u 5.46 4.98 u 4.98 
2-Butanone 13.1 u 13. l 12 u 12 
2-Hexanone 13.1 u 13.1 12 u 12 
4-Methvl-2-Pentanone 13.1 u 13.1 12 u 12 
Acetone 13.1 u 13.1 12 u 12 
Benzene 5.46 u 5.46 4.98 u 4.98 
Bromodichloromethane 6.55 u 6.55 5.98 u 5.98 
Bromoforrn 5.46 u 5.46 4.98 u 4.98 
Bromomethane 10.9 u 10.9 9.96 u 9.96 
Carbon disulfide 5.46 u 5.46 4.98 u 4.98 
Carbon tetrachloride 5.46 u 5.46 4.98 u 4.98 
Chlorobenzene 5.46 u 5.46 4.98 u 4.98 
Chloroethane 10.9 u 10.9 9.96 u 9.96 
Chloroform 5.46 u 5.46 4.98 u 4.98 
Chloromethane 10.9 u 10.9 9.96 u 9.96 
cis-1 ,2-Dichloroethylene 5.46 u 5.46 4.98 u 4.98 
cis-1 3-Dichloroorooene 5.46 u 5.46 4.98 u 4.98 
Dibromochloromethane 5.46 u 5.46 4.98 u 4.98 
Ethvlbenzene 5.46 u 5.46 4.98 u 4.98 
Methvlenechloride 6.83 6.55 5.02 J 5.98 
Stvrene 5.46 u 5.46 4.98 u 4.98 
Tetrachloroethene 5.46 u 5.46 4.98 u 4.98 
Toluene 5.46 u 5.46 4.98 u 4.98 
trans-1,2-Dichloroethvlene 5.46 u 5.46 .4.98 u 4.98 
trans-1.3-Dichloroorooene 5.46 u 5.46 4.98 u 4.98 
Trichloroethene 5.46 u 5.46 4.98 u 4.98 
Vinyl chloride 10.9 u 10.9 9.96 u 9.96 
Xvlenes (total) 5.46 u 5.46 4.98 u 4.98 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y31 J19Y32 
4/27/2010 4/27/~010 

ug/kg Q POL j.1g/kg Q PQL 

5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
6.16 u 6.16 6.6 u 6.6 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
12.3 u 12.3 13.2 u 13.2 
12.3 u 12.3 13.2 u 13.2 
12.3 u 12.3 13.2 u 13.2 
12.3 u 12.3 13.2 u 13.2 
5.13 u 5.13 5.5 u 5.5 
6.16 u 6.16 6.6 u 6.6 
5.13 u 5.13 5.5 u 5.5 
10.3 u 10.3 11 u 11 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
10.3 u 10.3 11 u 11 
5.13 u 5.13 5.5 u 5.5 
10.3 u 10.3 11 u 11 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
2.81 J 6.16 3.06 J 6.6 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
5.13 u 5.13 5.5 u 5.5 
10.3 u 10.3 11 u 11 
5.13 u 5.13 5.5 u 5.5 
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Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 
J19Y33 J19Y34 

Constituent 4/27/2010 4/27/2010 
U!!lk!! 0 POL u!!lk!! 0 POL 

PCBs 
Aroclor-1016 13.6 u 13.6 13.2 u 13.2 
Aroclor-1221 13.6 u 13.6 13.2 u 13.2 
Aroclor-1232 13.6 u 13.6 13.2 u 13.2 
Aroclor-1242 13.6 u 13.6 13.2 u 13.2 
Aroclor-1248 13.6 u 13.6 13.2 u 13.2 
Aroclor-1254 13.6 u 13.6 13.2 u 13.2 
Aroclor-1260 13.6 u 13.6 13.2 u 13.2 

Pesticides 
Aldrin 1.36 UD 1.36 1.32 UD 1.32 
Alpha-BHC 1.36 UD 1.36 1.32 UD 1.32 
alpha-Chlordane 1.36 UD 1.36 1.32 UD 1.32 
beta-1,2 3 ,4,5 ,6-Hexachlorocvclohexane L36 UD 1.36 1.32 UD 1.32 
Delta-BHC 1.36 UD 1.36 1.32 UD 1.32 
Dichlorodiohenvldichloroethane 17.7 D 1.36 1.32 UD 1.32 
Dichlorodiohenvldichloroethvlene 1.36 UD 1.36 1.32 UD 1.32 
Dichlorodiohenvltrichloroethane 1.36 UD 1.36 1.32 UD 1.32 
Dieldrin 1.36 UD 1.36 1.32 UD 1.32 
Endosulfan I 1.36 UD 1.36 1.32 UD 1.32 
Endosulfan II 1.36 UD 1.36 1.32 UD 1.32 
Endosulfan sulfate 1.36 UD 1.36 1.32 UD 1.32 
Endrin 1.36 UD 1.36 1.32 UD 1.32 
Endrin aldehvde 1.36 UD 1.36 1.32 UD 1.32 
Endrin ketone 4.78 JD 1.36 1.32 UD 1.32 
Gamma-BHC (Lindane) 1.36 UD 1.36 1.32 UD 1.32 
gamma-Chlordane 1.36 UD 1.36 1.32 UD 1.32 
Heptachlor 1.36 UD 1.36 1.32 UD 1.32 
Heotachlor eooxide 1.36 UD 1.36 1.32 UD 1.32 
Methoxvchlor 1.36 UD 1.36 1.32 UD 1.32 
Toxaphene 20.5 UD 20.5 19.9 UD 19.9 

SVOAs 
1 2,4-Trichlorobenzene 1000 UD 1000 664 UD 664 
1,2-Dichlorobenzene 1000 UD 1000 664 UD 664 
1,3-Dichlorobenzene 1000 UD 1000 664 UD 664 
1,4-Dichiaro benzene 1000 UD 1000 664 UD 664 
2,4 5-Trichlorophenol 1000 UD 1000 664 UD 664 
2,4,6-Trichlorophenol 1000 UD 1000 664 UD 664 
2,4-Dichloroohenol 1000 UD 1000 664 UD 664 
2,4-Dimethvlohenol 1000 UD 1000 664 UD 664 
2,4-Dinitroohenol 5020 UD 5020 3320 UD 3320 
2,4-Dinitrotoluene 1000 UD 1000 664 UD 664 
2 6-Dinitrotoluene 1000 UD 1000 664 UD 664 
2-Chloronaohthalene 1000 UD 1000 664 UD 664 
2-Chlorophenol 1000 UD 1000 664 UD 664 
2-Methvlnaohthalene 1000 UD 1000 664 UD 664 
2-Methvlohenol ( cresol, o-) 1000 UD 1000 664 UD 664 
2-Nitroaniline 5020 UD 5020 3320 UD 3320 
2-Nitroohenol 1000 UD 1000 664 UD 664 
3+4 Methvlohenol (cresol. m+o) 2010 UD 2010 1330 UD 1330 
3,3'-Dichlorobenzidine 1000 UD 1000 664 UD 664 
3-Nitroaniline 5020 UD 5020 3320 UD 3320 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y35 
4/27/2010 

11 11/k11 0 POL 

13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 

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 
1.7 JD 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 
4.08 JD 1.36 
20.4 UD 20.4 

664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
3320 UD 3320 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 

3320 UD 3320 
664 UD 664 
1330 UD 1330 
664 UD 664 

3320 UD 3320 

Rev. O 

J19Y36 
4/27/2010 

1111/k11 0 POL 

13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 
13.6 u 13.6 

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 
20.4 UD 20.4 

331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 33 1 
331 u 331 
33 1 u 331 
331 u 331 
1650 u 1650 
331 u 331 
331 u 33 1 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
1650 u 1650 
331 u 331 
662 u 662 
331 u 331 
1650 u 1650 
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Attachment to Waste Site Reclassification Form 2011-053 

Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 

J19Y33 J19Y34 
Constituent 4/27/2010 4/27/2010 

U!!lk!! 0 POL U!!lk!! 0 POL 
4,6-Dinitro-2-methylphenol 1000 UD 1000 664 UD 664 
4-Bromophenylphenyl ether 1000 UD 1000 664 UD 664 
4-Chloro-3-methylphenol 1000 UD 1000 664 UD 664 
4-Chloroaniline 1000 UD 1000 664 UD 664 
4-Chlorophenylphenyl ether 1000 UD 1000 664 UD 664 
4-Nitroaniline 5020 UD 5020 3320 UD 3320 

4-Nitrophenol 5020 UD 5020 3320 UD 3320 

Acenaphthene 1000 UD 1000 664 UD 664 
Acenaphthvlene 1000 UD 1000 664 UD 664 
Anthracene 1000 UD 1000 664 UD 664 
Benzo(a)anthracene 1090 D 1030 227 JD 1030 
Benzo(a)pyrene 1520 D 1000 284 JD 1000 
Benzo(b )fluoranthene 1560 D 664 451 JD 664 
Benzo(ghi)pervlene 945 JD 1000 182 JD 664 
Benzo(k)fluoranthene 1180 D 1000 664 UD 664 
Bis(2-chloro- l-methylethyl)ether 1000 UD 1000 664 UD 664 
Bis(2-Chloroethoxy)methane 1000 UD 1000 664 UD 664 
Bis(2-chloroethyl) ether 1000 UD 1000 664 UD 664 
Bis(2-ethylhexyl) phthalate 1000 UD 1000 664 UD 664 
Butylbenzylphthalate 1000 UD 1000 664 UD 664 
Carbazole 1000 UD 1000 664 UD 664 
Chrvsene 1230 D 1000 249 JD 664 
Di-n-butvlphthalate 383 JD 1000 664 UD 664 
Di-n-octylphthalate 1000 UD 1000 664 UD 664 
Dibenz [ a,h ]anthracene 1000 UD 1000 664 UD 664 
Dibenzofuran 1000 UD 1000 664 UD 664 
Diethyl phthalate 1000 UD 1000 664 UD 664 
Dimethyl phthalate 1000 UD 1000 664 UD 664 
Fluoranthene 1600 D 1000 361 JD 664 
Fluorene 1000 UD 1000 664 UD 664 

Hexachlorobenzene 1000 UD 1000 664 UD 664 
Hexachlorobutadiene 1000 UD 1000 664 UD 664 
Hexachlorocyclopentadiene 1000 UD 1000 664 UD 664 

Hexachloroethane 1000 UD 1000 664 UD 664 
Indeno( 1,2,3-cd)pyrene 890 JD 1000 176 JD 664 
lsophorone 1000 UD 1000 664 UD 664 
N-Nitroso-di-n-dipropylamine 1000 UD 1000 664 UD 664 
N-Nitrosodiphenylamine 1000 UD 1000 664 UD 664 
Naphthalene 1000 UD 1000 664 UD 664 

Nitro benzene 1000 UD 1000 664 UD 664 
Pentachlorophenol 5020 UD 5020 3320 UD 3320 

Phenanthrene 471 JD 1000 109 JD 664 
Phenol 1000 UD 1000 664 UD 664 
Pyrene 2620 D 1000 519 JD 664 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y35 
4/27/2010 

U!!lk!! 0 POL 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 

3320 UD 3320 
3320 UD 3320 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 
664 UD 664 

3320 UD 3320 
664 UD 664 
664 UD 664 
101 JD 664 

Rev.0 

J19Y36 
4/27/2010 

trn/lrn 0 POL 
331 u 331 
331 u 331 
331 u 331 
331 U · 331 
331 u 331 
1650 u 1650 
1650 u 1650 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
33 1 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
331 u 331 
1650 u 1650 
331 u 331 
331 u 331 
331 u 331 
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Attachment to Waste Site Reclassification Form 2011-053 

Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 
J19Y33 J19Y34 

Constituent 4/27/2010 4/27/2010 
ug/kg O PQL u2'kg Q PQL 

VOAs 
1, 1, I -Trichloroethane 5 .34 u 5.34 5.42 u 5.42 
1, 1,2,2-Tetrachloroethane 5.34 u 5.34 5.42 u 5.42 
1, 1,2-Trichloroethane 5.34 u 5.34 5.42 u 5.42 
1, 1-Dichloroethane 5.34 u 5.34 5.42 u 5.42 
1, 1-Dichloroethene 5.34 u 5.34 5.42 u 5.42 
1,2-Dichloroethane 6.41 u 6.41 6.51 u 6.51 
1 2-Dichloroethene(Total) 5.34 u 5.34 5.42 u 5.42 
1,2-Dichloroorooane 5.34 u 5.34 5.42 u 5.42 
2-Butanone 12.8 u 12.8 13 u 13 
2-Hexanone 12.8 u 12.8 13 u 13 
4-Methy 1-2-Pentanone 12.8 u 12.8 13 u 13 
Acetone 12.8 u 12.8 13 u 13 
Benzene 5.34 u 5.34 5.42 u 5.42 
Bromodichloromethane 6.41 u 6.41 6.51 u 6.51 
Bromoform 5.34 u 5.34 5.42 u 5.42 
Bromomethane 10.7 u 10.7 10.8 u 10.8 
Carbon disulfide 5.34 u 5.34 5.42 u 5.42 
Carbon tetrachloride 5.34 u 5.34 5.42 u 5.42 
Chlorobenzene 5.34 u 5.34 5.42 u 5.42 
Chloroethane 10.7 u 10.7 10.8 u 10.8 
Chloroform 5 .34 u 5.34 5.42 u 5.42 
Chloromethane 10.7 u 10.7 10.8 u 10.8 
cis-1 ,2-Dichloroethylene 5.34 u 5.34 5.42 u 5.42 
cis-1.3-Dichloroorooene 5.34 u 5.34 5.42 u 5.42 
Dibromochloromethane 5.34 u 5.34 5.42 u 5.42 
Ethvlbenzene 5.34 u 5.34 5.42 u 5.42 
Methvlenechloride 3.54 J 6.41 4.75 J 6.51 
Styrene 5.34 u 5.34 5.42 u 5.42 
Tetrachloroethene 5.34 u 5.34 5.42 u 5.42 
Toluene 5.34 u 5.34 5.42 u 5.42 
trans-1.2-Dichloroethvlene 5.34 u 5.34 5.42 u 5.42 
trans-1.3-Dichloroorooene 5.34 u 5.34 5.42 u 5.42 
Trichloroethene 5.34 u 5.34 5.42 u 5.42 
Vinyl chloride 10.7 u 10.7 10.8 u 10.8 
Xvlenes (total) 5.34 u 5.34 5.42 u 5.42 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y35 
4/27/2010 

u2'kg Q PQL 

5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
6.29 u 6.29 
5.24 u 5.24 
5.24 u 5.24 
12.6 u 12.6 
12.6 u 12.6 
12.6 u 12.6 
12.6 u 12.6 
5.24 u 5.24 
6.29 u 6.29 
5.24 u 5.24 
10.5 u 10.5 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
10.5 u 10.5 
5.24 u 5.24 
10.5 u 10.5 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
3.77 J 6.29 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
5.24 u 5.24 
10.5 u 10.5 
5.24 u 5.24 

Rev. 0 

. J19Y36 
4/27/2010 

U2'k.1? Q PQL 

5.23 u 5.23 
5.23 u . 5.23 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
6.27 u 6.27 
5.23 u 5.23 
5.23 u 5.23 
12.5 u 12.5 
12.5 u 12.5 
12.5 u 12.5 
12.5 u 12.5 
5.23 u 5.23 
6.27 u 6.27 
5.23 u 5.23 
10.5 u 10.5 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
10.5 u 10.5 
5.23 u 5.23 
10.5 u 10.5 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
4.98 . J 6.27 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
5.23 u 5.23 
10.5 u 10.5 
5.23 u 5.23 
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Attachment to Waste Site Reclassification Form 2011-053 Rev.0 

Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 
J19Y37 

Constituent 4/27/2010 
U!!lk!! 0 POL 
PCBs 

Aroclor -1016 15.2 u 15.2 
Aroclor-1221 15.2 u 15.2 
Aroclor-1232 15.2 u 15.2 
Aroclor-1242 15.2 u 15.2 
Aroclor-1248 15.2 u 15.2 
Aroclor-1254 15.2 u 15.2 
Aroclor-1260 15.2 u 15.2 

Pesticides 
Aldrin 1.52 UD 1.52 
Alpha-BHC 1.52 UD 1.52 
alpha-Chlordane 1.52 UD 1.52 
beta-1,2,3,4,5 ,6-Hexachlorocvclohexane 1.52 UD 1.52 
Delta-BHC 1.52 UD 1.52 
Dichlorodiphenvldichloroethane 4.57 JD 1.52 
Dichlorodiphenvldichloroethvlene 1.52 UD l.52 
Dichlorodiohenvltrichloroethane l.52 UD 1.52 
Dieldrin 1.52 UD 1.52 
Endosulfan I 1.52 UD 1.52 
Endosulfan II 1.52 UD 1.52 
Endosulfan sulfate 1.52 UD 1.52 
Endrin 1.52 UD 1.52 
Endrin aldehyde l.52 UD 1.52 
Endrin ketone 1.52 JD 1.52 
Gamma-BHC (Lindane) 1.52 UD 1.52 

I gamma-Chlordane 1.52 UD 1.52 
Heptachlor 1.52 UD 1.52 
Heptachlor epoxide 1.52 UD 1.52 
Methoxvchlor 1.52 UD 1.52 
Toxaohene 22.9 UD 22.9 

SVOAs 
1,2,4-Trichlorobenzene 747 UD 747 
1,2-Dichlorobenzene 747 UD 747 
1,3-Dichlorobenzene 747 UD 747 
1,4-Dichlorobenzene 747 UD 747 
2,4,5-Trichloroohenol 747 UD 747 
2,4,6-Trichloroohenol 747 UD 747 
2,4-Dichlorophenol 747 UD 747 
2,4-DimethyJphenol 747 UD 747 
2,4-Dinitroohenol 3730 UD 3730 
2 4-Dinitrotoluene 747 UD 747 
2 6-Dinitrotoluene 747 UD 747 
2-Chloronaphthalene 747 UD 747 
2-Chlorophenol 747 UD 747 
2-Methvlnaphthalene 747 UD 747 
2-Methylphenol (cresol, o-) 747 UD 747 
2-Nitroaniline 3730 UD 3730 
2-Nitroohenol 747 UD 747 
3+4 Methylphenol (cresol , m+o) 1490 UD 1490 
3.3'-Dichlorobenzidine 747 UD 747 
3-Nitroaniline 3730 UD 3730 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y38 
4/27/2010 

U!!lk!! 0 POL 

14.7 u 14.7 
14.7 u 14.7 
14.7 u 14.7 
14.7 u 14.7 
14.7 u 14.7 
14.7 u 14.7 
14.7 u 14.7 

3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.68 UD 3.68 
4.9 JD 3.68 
6.4 JD 3.68 
3.67 UD 3.67 
3.68 UD 3.68 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
3.67 UD 3.67 
55.l UD 55.l 

7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
36000 UD 36000 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
36000 UD 36000 
7210 UD 7210 
14400 UD 14400 
7210 UD 7210 
36000 UD 36000 
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Attachment to Waste Site Reclassification Form 2011-053 Rev. 0 

Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 

J19Y37 J19Y38 
Constituent 4/27/2010 4/27/2010 

110/lco 0 POL 
4,6-Dinitro-2-methylphenol 747 UD 747 
4-Bromophenylohenvl ether 747 UD 747 
4-Chloro-3-methylphenol 747 UD 747 
4-Chloroaniline 747 UD 747 
4-Chlorophenylphenyl ether 747 UD 747 
4-Nitroaniline 3730 UD 3730 
4-Nitrophenol 3730 UD 3730 
Acenaphthene 747 UD 747 
Acenaphthylene 747 UD 747 
Anthracene 747 UD 747 
Benzo( a )anthracene 138 JD 1030 
Benzo(a)pyrene 170 JD 1000 
Benzo(b )fluoranthene 152 JD 664 
Benzo(!!hi)oerylene 125 JD 747 
Benzo(k)fluoranthene 151 JD 747 
Bis(2-chloro- l -methylethyl)ether 747 UD 747 
B is(2-Chloroethoxy )methane 747 UD 747 
Bis(2-chloroethyl) ether 747 UD 747 
Bis(2-ethylhexyl) phthalate 747 UD 747 
Butylbenzylphthalate 747 UD 747 
Carbazole 747 UD 747 
Chrysene 154 JD 154 
Di-n-butvlphthalate 747 UD 747 
Di-n-octvlohthalate 747 UD 747 
Dibenz [ a,h] anthracene 747 UD 747 
Dibenzofuran 747 UD 747 
Diethyl ohthalate 747 UD 747 
Dimethyl ohthalate 747 UD 747 
Fluoranthene 228 JD 747 
Fluorene 747 UD 747 
Hexachlorobenzene 747 UD 747 
Hexachlorobutadiene 747 UD 747 
Hexachlorocyclopentadiene 747 UD 747 
Hexachloroethane 747 UD 747 
lndeno( 1,2,3-cd)ovrene 747 UD 747 
Isophorone 747 UD 747 
N-Nitroso-di-n-dioroovlamine 747 UD 747 
N-Nitrosodiohenvlamine 747 UD 747 
Naohthalene 747 UD 747 
Nitro benzene 747 UD 747 
Pentachloroohenol 3730 UD 3730 
Phenanthrene 747 UD 747 
Phenol 747 UD 747 
Pyrene 334 JD 747 

Remaining Sites Verification Package for the 600-15 I, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

I 10/Jco 0 POL 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
36000 UD 36000 
36000 UD 36000 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
7210 UD 7210 
36000 UD 36000 
7210 UD 7210 
7210 UD 7210 
1130 JD 7210 
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Attachment to Waste Site Reclassification Form 2011-053 

Table B-2. 600-151 Organic Sample Results - Organics. (10 Pages) 

J19Y37 
Constituent 4/27/2010 

µg/kg Q PQL 
VOAs 

1, l I -Trichloroethane 5.97 u 5.97 
1, 1,2,2-Tetrachloroethane 5.97 u 5.97 
1, 1,2-Trichloroethane 5.97 u 5.97 
1, 1-Dichloroethane 5.97 u 5.97 
1, 1-Dichloroethene 5.97 u 5.97 
1,2-Dichloroethane 7.16 u .7.16 
1,2-Dichloroethene(Total) 5.97 u 5.97 
1,2-Dichloropropane 5.97 u 5.97 
2-Butanone 14.3 u 14.3 
2-Hexanone 14.3 u 14.3 
4-Methvl-2-Pentanone 14.3 u 14.3 
Acetone 14.3 u 14.3 
Benzene 5.97 u 5.97 
Bromodichloromethane 7.16 u 7.16 
Bromoform 5.97 u 5.97 
Bro mo methane 11.9 u 11.9 
Carbon disulfide 5.97 u 5.97 
Carbon tetrachloride 5.97 u 5.97 
Chlorobenzene 5.97 u 5.97 
Chloroethane 11.9 u 11.9 
Chloroform 5.97 u 5.97 
Chloromethane 11.9 u 11.9 
cis-1 ,2-Dichloroethvlene 5.97 u 5.97 
cis-1 3-Dichloroorooene 5.97 u 5.97 
Dibromochloromethane 5.97 u 5.97 
Ethvlbenzene 5.97 u 5.97 
Methvlenechloride 3.82 . J 7.16 
Stvrene 5.97 u 5.97 
Tetrachloroethene 5.97 u 5.97 
Toluene 5.97 u 5.97 
trans-1,2-Dichloroethvlene 5.97 u 5.97 
trans-1 3-Dichloropropene 5.97 u 5.97 
Trichloroethene 5.97 u 5.97 
Vinvl chloride 11.9 u 11.9 
Xvlenes (total) 5.97 u 5.97 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

J19Y38 
4/27/2010 

µg/kg Q 

5.63 u 
5.63 u 
5.63 u 
5.63 u 
5.63 u 
6.76 u 
5.63 u 
5.63 u 
13.5 u 
13.5 u 
13.5 u 
13.5 u 
5.63 u 
6.76 u 
5.63 u 
11.3 u 
5.63 u 
5.63 u 
5.63 u 
11.3 u 
5.63 u 
11.3 u 
5.63 u 
5.63 u 
5.63 u 
5.63 u 
3.07 J 
5.63 u 
5.63 u 
5.63 u 
5.63 u 
5.63 u 
5.63 u 
11.3 u 
5.63 u 

Rev. 0 

PQL 

5.63 
5.63 
5.63 
5.63 
5.63 
6.76 
5.63 
5.63 
13.5 
13.5 
13.5 
13.5 
5.63 
6.76 
5.63 
11.3 
5.63 
5.63 
5.63 
11.3 
5.63 
11.3 
5.63 
5.63 
5.63 
5.63 
6.76 
5.63 
5.63 
5.63 
5.63 
5.63 
5.63 
11.3 
5.63 
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0:, 
I -uJ 

Sample Location 

Soil-waste rofile N 153822 E 57687 l 

Sample Location 

Soil-waste rofile N 153822 E 576871 

Sample Location 

Soil-waste rofile N 153822 E 576871 

Table B-2. 600-151 Sample Results -TCLP Organics. (10 Pages) 

TCLP 1,4- TCLP 2,4,5- TCLP 2,4,6-
Sample Sample 

Dichlorobenzene Trichlorophenol Trichlorophenol 
Number Date 

Jl9Y38 4/27/10 

TCLP TCLP 
TCLP 

Sample Sample 
Hexachlorobenzene 

Hexachlorobutadien 
Number Date 

J l9Y38 4/27/10 

TCLP 
Sample Sample TCLP Pyridine 
Number Date 

J19Y38 4/27/10 
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Attachment to Waste Site Reclassification Form 2011-053 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Rev. 0 
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Attachment to Waste Site Reclassification Form 2011-053 

APPENDIXC 

95% UPPER CONFIDENCE LIMIT CALCULATIONS AND 
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APPENDIXC 

CALCULATIONS 

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. The 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: 

600-151 Waste Site Cleanup Verification 95% UCL Calculations, 0100X-CA-V0062, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

600-151 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculation, 
0100X-CA-V0063, Rev. 0, Washington Closure Hanford, Richland, Washington. 

600-151 Waste Site Hazard Quotient and Carcinogenic Risk Calculations for Protection of 
Groundwater, 0lO0H-CA-V0l 79, Rev. 0, Washington Closure Hanford, Richland, 
Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculations 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. · 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
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Project Title: 
Area 
Discipline 
Subject 
Computer Program 

CALCULATION COVER SHEET 

100-HR-2 Field Remediation 
100-HR-2 
Environmental *Cale. No. 
600-151 Waste Site Cleanup Verification 95% UCL Calculations 
Excel Program No. 

Job No. 14655 

0100X-CA-V0062 

Excel2003 

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

Committed Calculation X Preliminary 0 Superseded 0 

Rev. 
Sheet 

Originator Checker Reviewer 
Numbers 

Cover = 1 
0 Sheets = 29 

~~ 
T. E. Queen B. L. Vedder 

Attm. 1 = 27 
Total= 57 ~ Ni J- i/4~L 

I .. 

SUMMARY OF REVISIONS 

* Obtain calc no. from DIS 

DE01437.03 (12/09/2004) 

Remaining Sites Verification Package fo r the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Voided 0 

Approval Date 

D. F. Obenauer s-/13/,( 
~.:r ,o. P.A - , . ~. -
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Washington Closure Hanford CALCULATION SHEET 

Originator J . D. Ska lie Date 07/13/11 Cale. No. 0100X-CA-V0062 Rev. No. 0 
Project 100-HR-2 Field emediation Job NQ. 14655 Checked T. E. Queen 
Subject 600-151 Waste Site Cleanu Verification 95% UCL Calculations 

Date 07 /13/11 
Sheet No. 1 of 29 

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 (RPO) for primary-duplicate sample pairs for each 

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

8 
g Table of Contents: 

1 o Sheets 1 to 5 - Calculation Sheet Summary 
11 Sheet 6 to 9 - Calculation Sheet Verification Data - Area A 
12 Sheet 10 to 13 - Calculation Sheet Verification Data - Area B 
13 Sheet 14 to 17 - Calculation Sheet Verification Data - Area C 
14 Sheet 18 to 26 - Ecology Software (MTCAStat) Results 
15 Sheet 27 to 29 - Calculation Sheet Duplicate Analysis 
~~ Attachment 1 - 600-151 , Verification Sampling Results (27 sheets) 

18 
19 Given/References: 
20 1) Sample Results (Attachment 1 ). 
21 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2009b), DOE-RL (2001 ). and Ecology 
22 (1996). 
23 3) 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. 24 
25 
26 
27 

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. 

28 5) 
29 
30 6) 
31 
32 7) 
33 
34 
35 8) 
36 

DOE-RL, 2009b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 
Rev. 6, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
Ecology, 1992, Statistical Guidance for Ecology Site Managers , Publication #92-54, Washington Department of Ecology, 
Olympia, Washington. 
Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 
Be/ow-detection Limit or Be/ow-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of 
Ecology, Olympia, Washington. 
Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CL.ARC II}, Publication #94-145, 
Washington State Department of Ecology, Olympia, Washington. 

37 9) Ecology, 2011, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
;: Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 

40 10) EPA, 1989, Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation Manual, Part A; Interim Final, 

41 EPA/540/1-89/002, U.S. Environmental Protection Agency, Washington, D.C. 
_42 11) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

43 
44 Solution: 
45 Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP 
46 (DOE-RL 2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analy1e, the WAC 
47 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPO calculations for each COC/COPC. The direct contact hazard 
48 quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining Sites 
49 Verification Package (RSVP). 
50 
51 
52 Calculation Description: 

53 The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 600-151 waste 

54 site. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet 

55 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 

56 (DOE-RL 2009b) is documented by this calculation. Duplicate RPO results are used in evaluation of data quality within the RSVP 
57 for this site. 
58 
59 Methodology: 
60 The 600-151 waste site consisted of 3 decision units for verification sampling consisting of the A, B, and C excavated areas. 
61 

62 Analytical results for all sampling locations are summarized in the tables provided on sheets 3, 4 , and 5. Further information of the 
63 sample data quality is presented in the data quality assessment section of the associated RSVP. 
64 
65 
66 
67 
68 ~--------------------------------------------~ 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
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Washington Closure Hanford (l CALCULATION SHEET 

Originator J. 0. Skoglie fQ Date 07/13/11 Cale. No. 0100X-CA-V0062 Rev. No. 0 
Project 100-HR-2 Field Remediation Job No. 14655 Checked T. E. Quee@} Date 07/13/11 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations Sheet No. 2 of 29 

1 Summarv (continued) 
2 Methodology, continued: 
3 For nonradioactive analytes with ~0% of the data below detection limits, the statistical value calculated to evaluate the 
4 effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as 
5 determined by direct inspection of the sample results (Attachment 1 ), the maximum detected value for the data set (which 
; includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those 

8 data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL 

9 was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2011) under 

1o WAC 173-340-740(3) for calcium, magnesium, potassium, silicon, and sodium. The EPA's Risk Assessment Guidance for 
11 Superfund (EPA 1989) recommends that aluminum and iron not be considered in site risk evaluations. Therefore, aluminum, 
12 calcium, iron, magnesium, potassium, silicon, and sodium are not considered site COCs/COPCs and are also not included in 
13 these calculations. The 95% UCL values were not calculated for potassium-40, radium-226, radium-228, thorium-228, and 
14 thorium-232 based on natural occurence at the Hanford Site. 
15 
16 All nonradionucfide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics 
~; (Ecology 1993). For the statistical evaluation of duplicate sample pairs, the samples are averaged before being included in the 

19 data set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done 

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

21 half of the MOA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged 
22 before being included in the data set, after adjustments for censored data as described above. 
23 
24 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
25 and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 

26 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For 
27 nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat 

~: ~~~~~L(~~~:~ya~~g~~iu;~~ !:7:::~S: ~~=~:;~~:~t~:;~:~~= ~~~!:':~~~dti~: ~~~:::~pability to address variable 
30 
31 quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data 

32 set treated as uncensored. 

33 
34 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
35 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
36 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
37 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 
38 
39 The RPO is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and 
:~ are greater than 5 times the target detection limit (TOL). The TOL is a laboratory detection limit pre-determined for each 

42 analytical method and is listed in Table 11-1 of the SAP (OOE-RL 2009a) for certain constituents with cleanup levels. 

43 All other constituents will have their own pre-determined TOL's based on laboratory and method used. Where direct evaluation 

44 of the attached sample data showed that a given analyte was not detected in the primary and/or duplicate sample, further 
45 evaluation of the RPO value was not performed. The RPO calculations use the following formula: 
46 

RPO=[ JM-Sj/((M+S)/2))*100 

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

47 
48 
49 
50 
51 For quality assurance/quality control (QA/QC) duplicate RPO calculations, a value less than 30% indicates the data compare 
52 favorably. If the RPO is greater than 30% further investigation regarding the usability of the data is performed. To assist in the 
53 identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at 
;: less than 5 times the TOL in one or both samples, an additional parameter is evaluated. In this case, if the difference between 

56 the primary and duplicate results exceeds a control limit of 2 times the TOL, further assessment regarding the usability of the 

57 data is performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable 

58 RSVP. 

59 
60 61 ,.._ ______________________________________________ __, 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
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Washington Closure Hanford 

1 Summary (continued) 
2 

Results: 

CALCULATION SHEET 

Rev. No. 0 
Date 07/13/11 

Sheet No. 3 of 29 

3 
4 

The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the A, B, and C excavations, 

5 
the WAC 173-340-740(7)(e) 3-part test evaluation, the RPD 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 

Results Summarv - A 

Analyte 

Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
CtTomium 
Cobalt 
Copper 
Hexavalent chromium 
Lead 
Manganese 
Mercurv 
Molybdenum 
Nickel 
Selenium 
Vanadium 
Zinc 
4,4'-DDE 
4.4'-DDT 
Acetone 
Methylene chloride 
AnttTacene 
Benzo(a)antt.-acene 
Benzo( a )pvrene 
Benzo(b)fluoranthene 
Benzo(ghi)perytene 
Benzo( k )fluoranthene 
Chrysene 
Dibenz{a,h]anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
!Pvrene 
TPH - diesel range 
TPH - diesel range EXT 
3-Part Test Evaluation 
95% UCL> Cleanup Limrt? 

> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limtt? 

E xcavation Area 

95% UCL Maximum 
Result Result 

20.2 -
102 -
0.18 -
5.0 -

0.28 -
13.1 -
7.9 -

22.0 -
- 0.306 

133 -
352 -

0.014 -
- 0.47 

12.9 -
- 0.94 

41 .0 -
64.5 -
- 1.2 
- 0.89 
- 6.8 
- 6.1 
- 7.4 
97 -
100 -
71 -
39 -
37 -
92 -
- 23 

128 -
- 6.7 
36 -
63 -
179 -

11084 -
20733 -

YES NO 
YES NO 
YES NO 

49 'The 95% UCL result or maximum value, depending on data 
50 censorship, as described in the methodology section. 
51 
52 - = not applicable 
53 B = blank contamination (inorganic constituents) 
54 CA = contaminated area 
55 D = analyte reported from a dilution 
56 DE = direct exposure 
57 EEX = east excavation 
58 GW = groundwater 
59 J = estimate 

60 LA = lead area 
61 LSPA = lead waste staging pile area 
62 MTCA = Model Toxics Control Act 
63 PA= paint area 
64 POL = practical quantttation limit 
65 a = qualifier 
66 QA/QC = quality assurance/quality control 
67 
68 

Units 

mg/kg 
ma/ka 
mg/kg 
mg/kg 
ma/ka 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/ka 
mg/kg 
ug/kg 
ua/ka 
ug/kg 
ug/kg 
ug/ka 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/ka 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ua/ka 
ug/kg 

Results Summarv - B Excavation Area 

Analyte 
95°4 UCL Maximum 

Result Result 
Arsenic 83.4 -
Barium 90.0 -
Beryllium 0.13 -
Boron 2.2 -
Cadmium 0.73 -
Chromium 12.2 -
Cobalt 7.4 -
Copper 14.3 -
Lead 679 -
Manganese 361 -
Mercury 0.013 -
Molybdenum - 0.33 
Nickel 11 .5 -
Vanadium 38.1 -
Zinc 46.4 -
2-butanone - 6.9 
4.4'-DDE - 0.47 
Acetone - 30 
Methvlene chloride - 11 
Benzo(a)antt.-acene 18 -
Benzo(a)pyrene - 45 
Benzolb)fluoranthene 19 -
Benzo(ghi)perytene - 35 
Benzo(k)fluoranthene - 21 
CIYvsene 24 -
Fluoranthene - 93 
Phenanthrene - 46 
Pyrene - 100 
TPH - diesel range 2120 -
TPH - diesel ranae EXT 7854 -
3-Part Test Evaluation 
95% UCL> Cleanup Limit? YES YES 
> 10% above Cleanup Limn? YES YES 
Anv sample > 2x Cleanup Limn? YES YES 

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

RAG = remedial action goal 

Units 

mg/kg 
ma/ka 
ma/ka 
mg/kg 
m<i/ka 
ma/ka 
mg/kg 
ma/k<i 
mg/kg 
m<i/kg 
mg/kg 
mg/kg 
mg/kg 
ma/kg 
ma/ka 
ug/kg 
ua/ka 
ug/kg 
ug/kg 
ua/ka 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ua/ka 
ug/kg 
ug/ka 
ug/kg 
ug/kg 
ua/ka 

RDR/RAWP = remedial design report/remedial action work plan 
RESRAD = RESidual RADioactivfy (dose model) 

. RM = rusted metal, debris, tar/residue burning area. 
RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
SPA= staging pile area 
TDL = target detection limit 
U = undetected 
UCL = upper confidence limtt 
WAC= Washington Administrative Code 
WEX = west excavation 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
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Washin ton Closure Hanfor CALCULATION SHEET 

Originator J . D. Sk lie Date 07/13/11 Cale. No. 0100X-CA-V0062 Rev. No. 0 

Project 100-HR-2 Field emediation Job No. _1....;4..:..6.;:...55'-----
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

Checked T. E. Quee~ Date 07/13/11 
Sheet No. 4 of 29 

1 Summary {continued) 

2 Results: 
3 The results presented in the tables that follow include the summary of the results of the 95% 
4 UCL calculations for the A, B, and C excavations, the WAC 173-340-740(7}(e) 3-part test 
5 evaluation, 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 

Results 

Analyte 

Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 

Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
4,4'-DDE 
4 ,4'-DDT 
Methylene chloride 
Anthracene 
Benzo( a )anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
Benzo( ohi)pervlene 
Benzo(k)fluoranthene 
Chrvsene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

IPvrene 
TPH - diesel ranae 
TPH - diesel ranae EXT 
3-Part Test Evaluation: 
95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 
Anv sample > 2x Cleanup Limit? 

s umman • C Excavation Area 
95% UCL Maximum 

Units 
Recujt Recult 

67.4 - mg/kg 
147 - mg/kg 
0.14 - mg/kg 
2.8 - mg/kg 
0.56 - mg/kg 
13.1 - mg/kg 
7.7 - mg/ka 

16.1 - mg/kg 
712 - mg/kg 
322 - mg/kg 

0.023 - mg/ka 
- 0.37 mg/kg 

12.4 - mg/kg 
38.5 - mg/kg 
64.3 - mg/kg 
- 3.4 ug/kg 
- 0.91 ug/kg 
- 3.4 ug/kg 
- 6.7 ug/kg 
34 - ug/kg 
35 - ug/kg 
77 - ug/kg 
24 - ug/kg 
14 - ug/kg 
129 - ug/kg 
63 - ug/kg 
- 9.0 ug/kg 
27 - ug/kg 
- 18 ug/kg 
56 - ug/kg 
83 - ug/kg 

9123 - ug/ka 
22089 - ug/ka 

YES YES 
YES NO 
YES NO 

48 "The 95% UCL result or maximum value, depending on data censorship, as described in the 
49 methodology section. 
50 
51 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
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CALCULATION SHEET 

Originator J. 0 . Sko lie Date 07/13/11 Cale. No. 0100X-CA-V0062 Rev. No. 0 
Project 100-HR-2 Field emediation Job No._1_4_6_55 ___ _ 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

Checked T. E. Quee~ Date 07/13/11 
Sheet No. 5 of 29 

1 Summary (continued) 

2 Results: 
3 The results presented in the tables that follow include the summary of the 
4 results of the 95% UCL calculations for the A, B, and C excavations, the 
5 WAC 173-340-740(7)(e) 3-part test evaluation, the RPO calculations, and are 
6 for use in risk analysis and the RSVP for this site. 
7 8.__ _________________________ ___. 

9 

10 

11 

12 

13 
14 

15 
16 
17 

18 
19 

20 

21 
22 

23 
24 

Relative Percent Difference Results and QA/QC Analvsis1 

Duplicate Analysis 

Analyte Excavation A Excavation B Excavation C 

Aluminum 6.1% 14.2% 3.4% 
Barium 8.4% 15.9% 0.1% 
Calcium 9.8% 11.2% 1.8% 

Chromium 0.7% 15.0% 10.6% 
Copper 7.0% 17.7% 3.0% 
Iron 6.8% 16.5% 0.0% 
Lead - 18.5% 1.5% 
Magnesium 8.1 % 14.4% 4.6% 
Manganese 14.7% 15.7% 0.7% 
Potassium 1.7% 15.0% -
Silicon 30.6% 52.4% 8.5% 
Vanadium 8.8% 20.2% 3.4% 
Zinc 6.6% 16.4% 1.4% 

25 3 RPO listed where result produced, based on criteria. If RPO not required , no 
26 value is listed. The significance of the reported RPO values, including values 
27 greater than 30%, is addressed in the data quality assessment section of the 
28 RSVP. 
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Washington Closure Hanford 
Orig inator J. D. Sk lie 

Project 100-HR-2 Field Re lion 

Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

600-151 Statistical Calculations 
2 Verification Data A E r - xcava I0n 
3 
4 
5 

6 

8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 

45 
46 

47 

48 
49 
50 
51 
52 
53 

54 

55 
56 
57 
58 

59 

Sample Sample Sample 
Area Number Date 
A-3 J1HK25 4126111 

Duplicale of 
J1HK41 4/2611 1 

J1HK25 
A-1 J1HK23 4126/11 

A -2 re-samole J1JDW8 6/7111 
A-4 re-samole J1JDW9 617/11 
A -5 re-sample J1JDX0 6/7/11 

A -6 re-sample J1JDX1 617/11 
A-7 J1HK29 4/26111 
A-8 J1HK30 4/26/11 

A -9 re-sample J1JDX2 617/11 
A-1 0 J1HK32 4/26/11 
A-11 J1 HK33 4/26/11 
A-12 J1HK34 4/26/11 
A-13 J1 HK35 4/26/11 
A-14 J1HK36 4/26/11 
A-15 J1HK37 4/26111 
A-16 J1HK38 4/26/11 
A-17 J1HK39 4/2611 1 

A -18 re-sample J1JDX3 6/7/11 

Statistical Computation In out Data 
Sample Sample Sample 

Area Number Date 

A-3 
J1HK25/ 

4/26/11 
J1HK41 

A·1 J1HK23 4/26/11 
A -2 re-sample J1JDW8 6/7/11 
A-4 re-sample J1JDW9 6/7/11 
A-5 re-sample J1JDX0 617/11 
A-6 re-samole J1JOX1 617/11 

A-7 J1HK29 4/26/11 
A-8 J1HK30 4/26/11 

A-9 re -samole J1 JDX2 617/11 
A-10 J1HK32 4126/1 1 
A-11 J1HK33 4/26/11 
A-12 J1HK34 4/26/11 
A-13 J1HK35 4/26/11 
A-14 J1HK36 4/26111 
A-1 5 J1 HK37 4/26/11 
A-16 J1HK38 4126/11 
A-17 J1HK39 4/26/11 

A-18 re-sample J1JDX3 6/7/11 

Statistica IC omoutatlons 

95% UCL based on 

N 
% < Detection lim~ 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit fo, 

nonradionucllde and RAG type 
(mg/kql 

WAC 173-3"0 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv samole > 2X Cleanup l imit? 

WAC 173-340 Compliance? 

Arsenic Barium 
malka a POL mg/kg o POL 

3.9 0 .68 101 X 0.078 

4.2 0 .66 92.9 0 .075 

74.4 0.61 101 X 0.070 
3.2 0.68 59 .0 0.078 
5.0 0.71 92.5 0.081 
9.7 0.65 53.9 0 .074 

37.5 0.61 75.9 0.070 
7.1 0.70 135 X 0.080 
4.1 0.66 98.0 X 0 .076 
3.3 0 .73 77 .0 0.084 
5.3 0.66 112 X 0.076 
4.9 0 .64 105 X 0.073 
4.2 0.61 90.3 X 0.070 
4.8 0.67 96.4 X 0.077 
5.8 0.67 115 X 0.077 
21 .6 0.66 90.7 X 0.076 
30.0 0.67 100 0.078 
6.4 0 .61 90.5 0 .071 

5.0 0.65 74.5 0.075 

Arsenic Barium 
ma/kc ma/kc 

4.1 97.0 

74.4 101 
3 .2 59.0 
5.0 92.5 
9.7 53.9 
37.5 75.9 
7.1 135 
4.1 98.0 
3.3 77.0 
5.3 112 
4.9 105 
4.2 90.3 
4.8 96.4 
5.8 115 

21 .6 90.7 
30.0 100 
6.4 90.5 

5.0 74.5 

Arsenic Barium 

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

lognormal and normal 
MTCAStat lognormal 

distribution rejected, use 
distribution. 

z-sta tistic. 

18 18 
0% 0% 
13.1 92.4 
18.2 19.6 

20.2 102 
74.4 135 

20 DE. GW& 200 
River Protection GW Protection 

YES NO 
YES NO 
YES NO 

The data set meets the 3-
A detailed assessment will be part test critetia when 

petformed. compared to the most 
stringent RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date_~ 0_7/_1_3/_1_1 _ _ 
Job No. __ c..14-"6'-'5'-'5 __ 

Bervllium 
ma/ka o POL 
0.18 B 0 .034 

0.23 0 .033 

0.15 B 0 .030 
0.087 B 0.034 
0.19 B 0 .035 

0 .063 B 0.032 

0.14 B 0 .030 

0 .14 B 0 .035 
0.036 B 0.033 
0.16 B 0 .037 
0.25 0 .033 
0.15 B 0.032 
0.12 B 0 .030 
0.16 B 0.033 
0.20 0 .033 
0.15 B 0.033 
0.21 0 .034 
0.21 0 .031 

0.14 B 0.033 

Beryllium 
ma/k 

0.21 

0 .15 
0 .087 
0.19 

0.063 
0.14 
0.14 

0.036 
0.16 
0.25 
0.15 
0 .12 
0.16 
0 .20 
0 .15 
0.21 
0 .21 

0.14 

Ben,llium 

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

distribution. 

18 
0% 

0.15 
0.054 
0 .1 8 
0.25 

1.51 GW and River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (1.51 

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

Cale. No. 0100X-CA-V0062 

Ch ecked T. E. Quee~ 

Boron Cadmium 
ma/ka o POL fflQ/ka o POL 

3.8 1.0 0.13 B 0.036 

3.7 0 .97 0.14 B 0 .041 

2.6 0 .90 0.45 0.038 
1.9 B 1.0 0.11 B 0.0421 

2.5 1.0 0.12 B 0.0438 

1.2 B 0.96 0.12 B 0.0402 

1.5 B 0 .90 0 .11 B 0.0377 

3.5 1.0 0 .27 0.038 
2.8 0 .98 0.20 B 0.042 
1.6 B 1.1 0.15 B 0.0455 
6.1 0 .98 0.66 0.040 
3 .1 0 .94 0.23 0.041 
16 .4 0 .90 0.11 B 0.040 
3.0 0 .99 0.22 0.043 
7.2 0.99 0 .31 0.039 
2.0 0.98 0.23 0.040 
2.4 1.0 0 .36 0 .042 
2.1 0 .91 0.1 2 B 0.038 

1.6 B 0.97 0 .11 B 0 .0407 

Boron Cadmium 
ma/ka ma/k 

3.8 0.14 

2.6 0.45 
1.9 0.11 
2.5 0 .12 
1.2 0 .12 
1.5 0.11 
3.5 0 .27 
2.8 0.20 
1.6 0.15 
6.1 0.66 
3 .1 0 .23 · 
16.4 0.11 
3.0 0.22 
7.2 0 .31 
2.0 0 .23 
2.4 0 .36 
2.1 0.12 

1.6 0.11 

Boron Cadmium 

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

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

18 18 
0% 0% 
3.6 0.22 
3 .5 0.15 
5 .0 0.28 
16.4 0.66 

320 0.81 GWand River 
GW Protection Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because ag values are 
part test criteria when below background (0.81 
compared to the most mg/kg) the 3-part test is 

stringent RAG. not required. 

Rev. No . _~"°"0= ~
Date _ _ 0~7_/1_3~/_11 __ 

Sheet No. - ---'6-'o"-f-=2"'-9 __ 

Chromium 
mq/kq o POL 
13.9 0 .060 

13.8 0 .058 

13.0 0 .053 
11 .8 0 .060 
14.0 0.062 

11.6 0.057 

12.3 0 .053 

13.3 0 .061 
11 .9 0 .058 
12.3 0 .064 
13.7 0 .058 
13.8 0.056 
12.1 0 .053 
13.1 0 .059 
12.9 0 .059 
12.1 0 .058 
13.2 0.059 
13.3 0 .054 

12.2 0 .058 

Chromium 
mg/kg 

13.9 

13.0 
11.8 
14.0 
11 .6 
12.3 
13.3 
11.9 
12.3 
13.7 
13.8 
12.1 
13.1 
12.9 
12.1 
132 
13.3 

12.2 

Chromium 

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

distribution. 

18 
0% 
12.8 
0.78 
13.1 
14.0 

18.5 GW and River 
Protection 

NA 
NA 
NA 

Because aU values are 
below background (18.5 
mg/kg) the 3-part test is 

not required. 

Rev.0 

Cobalt Copper Lead 

mg/kg a POL ma/ka o POL ma/kg o PQL 

7.8 X 0.10 14.8 0 .22 6.8 X 0.28 

7.2 X 0.099 13.8 0 .22 6.6 X 0.27 

8.2 X 0.092 15.2 0 .20 682 X 0.25 

6 .9 0 .10 16.1 X 0 .22 8.1 0.28 

8 .6 0 .11 17.7 X 0.23 16.1 0 .29 

6.4 0 .098 15.2 X 0.21 23.5 0.26 

7.5 0 .092 16.8 X 0.20 85.9 0 .25 

7.6 X 0.11 20.6 0 .23 49.3 X 0.29 

7 .9 X 0.10 18.8 0 .22 108 X 0.27 

7.2 0 .11 14.4 X 0.24 12.3 0.30 

8.3 X 0.1 0 54.6 0 .22 56.8 X 0.27 

8.0 X 0.096 16.4 0 .21 20.2 X 0.26 

7.7 X 0.092 18.2 0 .20 10.0 X 0.25 

8 .0 X 0.10 17.2 0.22 24.1 X 0.27 

7.7 X 0.10 15.7 0 .22 40.7 X 0.27 

7.8 X 0 .10 14.0 0 .22 33 .2 X 0.27 

7.9 X 0.10 15.4 0 .22 80.2 X 0.28 

7.9 X 0.093 15.7 0 .20 7.9 X 0.25 

7.4 0 .099 16.0 X 0 .22 11.5 0.27 

Cobalt Copper Lead 

mg/kc ma/kc ma/kc 

7.5 14.3 6 .7 

8.2 15.2 682 

6.9 16.1 8 .1 

8 .6 17.7 16.1 

6 .4 15.2 23.5 

7.5 16.8 85.9 

7.6 20.6 49.3 

7.9 18.8 108 

7.2 14.4 12.3 

8.3 54.6 56.8 

8.0 16.4 20.2 

7.7 18.2 10.0 

8.0 17.2 24.1 

7 .7 15.7 40 .7 

7.8 14.0 33.2 

7.9 15.4 80.2 

7.9 15.7 7.9 

7.4 16.0 11 .5 

Cobalt CODDer Lead 

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

MTCAStat lognormal 
lognormal and normal use MTCAStat lognormal 

distribution. 
distnbution rejected, use distribution . 

z-statistic. 

18 18 18 

0% 0% 0% 

7.7 18.5 709 

0.51 9 .2 155 

7.9 22.0 133 

8.6 54.6 682 

15.7 GW 22.0 River 102 GW and River 

Protection Protection Protection 

NA YES YES 

NA NO YES 

NA YES YES 

Because all values are 
A detailed assessment will 

below background (1 5.7 
be pe tfonned. The data set A detailed assessment win 

meets the 3-part test 
mg/kg) the 3-part test is not 

critetia when compared to 
be petformed. 

required. 
the d irect exposure RAG. 
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Washington Closure Hanford \~ 
Originator J. D. Skoglie Jo 

Project 100-HR-2 Field Remediation 

Attachment to Waste Site Reclassification Form 201 1-053 

CALCULATION SHEET 
Date _-=0..c7/,_;_1i"c3/,.;1,_;_1 __ 

Rev. No. -~=-"O=-=~
Date _...::..07:..,/..:.13:::/..:.1-'-1 _ 

Subject 600-151 Waste Stte Cleanup Verificalion 95% UCL Calculations 

Job No. 14655 Cale. No. 01 00X-CA-V0062 
Checked T. E. QueenW7I 

Sheet No. --'7_:0:::;f.:2.:.9 __ 

600-151 Statistical Calculations 
2 V "fifDtAE f en ca 10n a a- xcava 10n 
3 
4 
5 

6 

7 
8 
9 

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

Sample 
Area 
A-3 

DuP.iicale of 
J1HK25 

A-1 
A-2 re-sample 
A-4 re-samole 
A-5 re-samole 
A-6 re-samole 

A-7 
A.a 

A-9 re-samole 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 

A -18 re-sample 

Sample Sample 
Number Date 
J1HK25 4/26111 

J1HK41 4/26/11 

J1HK23 4/26/11 
J1JOW8 6/7/11 
J1JDW9 617/11 
J1JDX0 6/7/11 
J1JDX1 617/11 
J1HK29 4/26/11 
J1HK30 4/26/11 
J1JDX2 6/7/11 
J1HK32 4/26/11 
J1HK33 4/26/11 
J1HK34 4/26/11 
J1HK35 4/26/11 
J1HK36 4/26/11 
J1HK37 4/26/11 
J1HK38 4/26/11 
J1HK39 4/26/11 

J1JDX3 6/7/11 23 

24 
25 
26 

Statistical Computation In ,ut Data 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 

Sample 
Area 

A-3 

A-1 
A-2 re-samole 
A-4 re-samole 
A-5 re-samole 
A-6 re-samnle 

A-7 
A.a 

A-9 re-samole 
A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 

A-1 8 re-sample 

Sample 
Number 
J1HK25/ 
J1HK41 

J1HK23 
J1JDW8 
J1JDW9 
J1JDX0 
J1JDX1 
J1HK29 
J1HK30 
J1JDX2 
J1HK32 
J1HK33 
J1HK34 
J1HK35 
J1HK36 
J1HK37 
J1HK38 
J1HK39 

J1JDX3 

45 Statrstlcal Com utations 

Sample 
Date 

4/26/11 

4/26/11 
6/7/11 
6/7/11 
617/11 
617/11 
4/26/11 
4/26/11 
617/11 

4/26/11 
4/26/11 
4/26/11 
4/26/11 
4/26/11 
4/26/11 
4/26/11 
4/26/11 

6/7/11 

ManQanese 

mo/ka a PQL 
386 X 0.10 

333 X 0.099 

400 X 0.092 
275 0.10 
352 0.11 
263 0 .098 
31 0 0 .092 
359 X 0.11 
343 X 0.10 
302 0.11 
364 X 0.10 
357 X 0.096 
350 X 0.092 
361 X 0.10 
350 X 0.10 
343 X 0.10 
339 X 0.10 
317 X 0 .093 

309 0 .099 

Manganese 
malk< 

360 

400 
275 
352 
263 
310 
359 
343 
302 
364 
357 
350 
361 
350 
343 
339 
317 

309 

Mercu1v Nickel Vanadium 
ma/kn o POL ma/kn o POL mg/kg o POL 
0.0069 B 0.0054 12.2 X 0.13 44.0 0 .097 

0.0090 B 0.0059 11 .8 X 0.12 40.3 0 .093 

0 .013 B 0.0057 12.3 X 0.11 40.5 0.086 
0.010 BM 0.0052 11.5 0.13 41 .0 0 .097 
0.010 B 0.0059 13.7 0.13 44.4 0 .10 
0 .010 B 0.0051 11 .8 0.12 40.0 0 ,092 
0.012 B 0.0051 12.1 0 .11 40.9 0 .086 
0.022 0.0054 12.0 X 0.13 38.3 0 .099 
0.018 0.0059 11.6 X 0.12 43.4 0 .094 

0.0083 B 0.0062 11.9 0 .14 36.2 0.10 
0.014 B 0.0053 16.9 X 0.12 41 .3 0.094 
0.014 s 0.0056 12.4 X 0.12 41 .5 0 .091 

0.0054 u 0.0054 12.6 X 0.11 38.4 0.086 
0.Q16 B 0.0057 12.4 X 0.12 39.7 0 .095 
0.01 9 0 .0053 11 .8 X 0.12 39.6 0 .095 

0.0096 B 0.0058 11 .7 X 0.12 38.4 0 .094 
0.017 0.0055 12.2 X 0.13 38.6 0.096 
0.010 B 0.0055 13.3 X 0 .11 39.0 0 .087 

0.01 3 B 0.0055 11 .8 0 .12 40.3 0.093 

Men:ury Nickel Vanadium 
ma/kc ma/k ma/ka 

0.0080 12.0 42 .2 

0.013 12.3 40.5 
0.010 11 .5 41 .0 
0.010 13.7 44.4 
0.010 11 .8 40.0 
0.012 12.1 40.9 
0 .022 12.0 38.3 
0.Q18 11.6 43.4 

0 .0083 11 .9 36.2 
0 .014 16.9 41 .3 ,, 

0.014 12.4 41 .5 
0.0027 12.6 38.4 
0.016 12.4 39.7 
0.019 11.8 39.6 

0 .0096 11.7 38.4 
0.017 12.2 38.6 
0.010 13.3 39.0 

0 .013 11 .8 40.3 

Zinc Benzel a)anthracene Benzo ale rene Benzo{b nuoranthene Benzel hilDer;len• 

ma/ka o POL ua/ka o POL ua/ka o POL ua/ka o POL ua/ka o POL 

49.9 0.41 31 X 3.2 64 6.5 46 4,2 45 7.3 

46.7 0.36 32 3.1 44 6.3 36 4.1 42 7.0 

55.9 0.37 27 X 3.3 43 6.6 31 4.3 25 J 7 .4 

47.0 0.41 130 3.2 110 6.4 73 4.2 75 7.2 

48.1 0.43 11 JX 3.5 30 7.0 21 4.6 20 J 7.9 

39.3 0.39 53 X 3.2 74 6.4 48 4.2 52 7.2 

40.4 0 .37 40 3.3 43 6.7 26 4.4 24 J 7.5 

113 0.42 54 3.1 68 6 .3 54 4.1 7.1 u 7.1 

68.3 0.40 25 3.2 31 6.5 22 4.3 14 J 7.3 

42.1 0.44 11 J 3.9 14 J 7.9 13 J 5.2 8.9 u 8.9 

99.8 0.40 38 X 3.3 35 6.7 27 4.4 24 J 7.5 

63.0 0.38 91 3.4 120 6.9 86 4.5 73 7.7 

41 .5 0.37 3.2 u 3.2 6.4 u 6.4 4.2 u 4.2 7.1 u 7.1 

55.4 0.40 7.4 JX 3.4 14 J 6.8 8.2 J 4.4 7.6 u 7.6 

61 .1 0.40 25 3.3 25 6.5 19 4.3 19 J 7.3 

44.0 0.40 9.5 J 3.3 11 J 6.6 8.3 JX 4.3 7.4 u 7.4 

65.4 0.37 86 3.4 6.7 u 6.7 82 4.4 71 7.6 

46.5 0.36 39 X 3.3 38 6.6 30 4.3 25 J 7.4 

40.2 0 .39 48 3.2 62 6 .5 42 4.3 39 7.3 

Zinc Benzo(a)anthracene Benzo(a)pyrene Benz:o(b)fluoranthene Benz:o(ghl)perylene 

ma/k ua/ka ua/k• ua/ko un/k• 

48.3 32 54 41 44 

55.9 27 43 31 25 

47.0 130 110 73 75 

48.1 11 30 21 20 

39.3 53 74 48 52 

40.4 40 43 26 24 

113 54 68 54 3.6 

68.3 25 31 22 14 

42.1 11 14 13 4.5 

99.8 38 35 27 24 

63.0 91 120 86 73 

41 .5 1.6 3.2 2.1 3.6 

55.4 7.4 14 8.2 3.8 

61.1 25 25 19 19 

44.0 10 11 8.3 3.7 

65.4 86 3.4 82 71 

46.5 39 38 30 25 

40.2 48 62 42 39 

46 t--------------+--......::Me:a:::;n=an:.::e:::s,::e:__ __ I----M=•n:=u=---l----'N~i:::c~kel~---+----V!ca::nc!!a~d:::iu~m:::_ __ -1------"Z:!l!!nc~---~..!:B~e~n~z=a~a::n!!t!!hra=c::.en:::•=---!---"B~e~n.!!z=a=l!re=n•=---+--=B:::•.:.:nz:::o=bcfl:.:u:::oc:.:ra::n.:.,t:::;he:::nc:.:•'-if--'B:.:e::.n:.:z;:::o,..,,h::.,i .cce=.:.:le::.;n:.:•---j 

Large data set (n ;,,l0), Large data set (n ;,,10), use Large data set (n ;,,l0), Large data set (n ;,,10), Large data set (n ;,,10), use Large data set (n ;a:10), Large dala set (n 2:lO), 

47 95% UCL based on 

48 N 
49 % < Detection lim · 
50 Mean 
51 Standard deviation 
52 95% UCL on mean 
53 Maximum value 

Most Stringent Cleanup Limit fo 
54 nonradlonuclide and RAG type 

m /k unless otherwise noted 
55 WAC 173-340 3-PART TEST 
56 95% UCL > Cleanup Limij? 
57 > 10% above CJeanup Limit? 
58 An sam le > 2X Cleanu Limit? 

59 WAC 173-340 Compliance? 

60 

Large data set(n ;,,1 0), use 
MTCAStat lognormal 

distribution. 

18 
0% 
336 
34.1 
352 
400 

512 GW& River 
Protection 

NA 
NA 
NA 

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

not required. 

lognormal and normal MTCAStat lognormal lognormal anci normal use MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal lognormal aod normal 
distribution rejected, use distribution. distribulion rejected, use distribution. distribution. distribulion. distribution rejected, use 

Large data set (n ;,,10), use 
MTCAStat normal 

distribution. z-statistic. z-statistic . z-statistic. 

18 18 18 
6% 0% 0% 

0.013 12.4 40.2 
0.0047 1.25 1.98 
0 .014 12.9 41 .0 
0.022 16.9 44.4 

0.33 GW& River 19.1 85.1 

Protection GW Protection GW Protection 

NA NA NA 
NA NA NA 
NA NA NA 

Because all values are Because all values are Because all values are 
below background (0.33 below background (19.1 below background (85 .1 

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

18 
0% 
56.6 
20.4 
64 .5 
113 

67.8 River 
Protection 

NO 
YES 
NO 

18 
6% 
40 
34 
97 
130 

15 ug/kg GW&River 
Protection 

YES 
YES 
YES 

18 18 
11°1. 6% 
43 35 
33 25 

100 71 

120 86 

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

YES YE S 

YES YES 
YES YES 

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

criteria when compared to criteria when compared to when compared to the criteria when compared to 
the direct exposure RAG. the direct exposure RAG. direct exposure RAG. the direct exposure RAG. 

18 
28% 
29 
25 
39 
75 

48000 
ug/kg 

GW &River 
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 -600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Rev. 0 
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... 

Washington Closure Hanford t 
Originator J. D. Skoglie 

Project 100-HR-2 Field Remediation 

Subject 600-151 Waste S~e Cleanup Verification 95% UCL Calculations 

1 600-151 Statistical Calculations 
2 Verification Data· A Excavation 
3 
4 
5 

6 

7 
8 
9 

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

Sample 
Area 
A-3 

Duplicate of 
J1HK25 

A-1 
A-2 re-samcle 
A-4 re-samole 
A-5 re-samole 
A~ re-samole 

A-7 
A~ 

A-9 re-samole 
A-10 
A-11 
A-1 2 
A-13 
A-1 4 
A-15 
A-16 
A-17 

Sample Sample 
Number Date 
J1HK25 4/26/1 1 

J1HK41 4126/11 

J1HK23 4126/11 
J1JDW8 6f7/1 1 
J1JDW9 6f7/11 
J1JDX0 6f7/11 
J1 JOX1 Sll/11 
J1HK29 4126/11 
J1HK30 4/26/ 11 
J1JDX2 6f7/11 
J1HK32 4/26/11 
J1 HK33 4/26/11 
J1HK34 4126/11 
J1HK35 4/26/11 
J1HK36 4126/11 
J1HK37 4/26/11 
J1HK38 4/26/1 1 
J1HK39 4/26/11 

A-18 re-sample J1JDX3 6f7/11 23 

24 S 
25 
26 

tabstica IC omoutatlon In ,ut Data 
Sample Sample Sample 

Area Number Dato 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 

45 
46 

47 

48 
49 
50 
51 
52 
53 

54 

55 
56 
57 
58 

59 

60 

J1HK25/ 
A-3 J1HK41 4/26/1 1 

A-1 J1HK23 4/26/11 
A-2 re-samcle J1JDW8 6f7/11 
A-4 re-samcle J1 JOW9 6f7/11 
A-5 re-samcle J1 JDX0 6f7/11 
A~ re-samole J1JDX1 6f7/11 

A-7 J1HK29 4/26/11 
A-8 J1HK30 4/26/11 

A-9 re-samcle J1JDX2 617/11 
A-10 J1HK32 4/26/11 
A-11 J1 HK33 4/26/11 
A-12 J1HK34 4126/11 
A-13 J1HK35 4126/11 
A-1 4 J1HK36 4/26/1 1 
A-15 J1HK37 4/26/1 1 
A-16 J1HK38 4/26/1 1 
A-1 7 J1HK39 4/26/1 1 

A-18 re-sample J1JDX3 6/7/1 1 

Statistical Comoutatlons 

95% UCL based on 

N 
% < Detection lim~ 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit fo, 

nonradionuclide and RAG type 
(mg/kg} unless otherwise noted 

WAC 173.340 3-PART TEST 
95% UCL > Cleanup Limit? 

> 10% above Cleanup Limit? 
Anv samole > 2X Cleanuo Limit? 

WAC 173-340 Compliance? 

Benzo(k fluoranthene Chrvsene 
ua/ka a PQL ug/kg Q PQL 

23 X 4.0 39 J 4.9 

15 3.9 38 J 4. 7 

20 4.1 38 J 5.0 
33 3.9 90 4.8 
9.3 J 4.3 22 J 5.3 
32 3.9 62 4.8 
13 J 4.1 35 J 5.0 
22 3.9 67 4.8 
9.3 J 4.0 32 J 4.9 
4.8 u 4.8 14 J 6.0 
12 J 4.1 42 5.0 
51 4.2 120 5.2 
3.9 u 3.9 4.8 u 4.8 
4.5 J 4.2 13 · J 5.1 
7.9 J 4.0 27 J 4.9 
4.0 u 4.0 12 J 5.0 
37 4.1 110 5.1 
12 J 4.1 36 J 5.0 

24 4.0 55 4.9 

Berizo(k)fluoranthene Chrysene 
ua/ka ua/kg 

19 39 

20 38 
33 90 
9.3 22 
32 62 
13 35 
22 67 
9.3 32 
2.4 14 
12 42 
51 120 
2.0 2.4 
4.5 13 
7.9 27 
2.0 12 
37 110 
12 36 

24 55 

Benzolklfluoranthene Chrvsene 

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

distribution. distribution. 

18 18 
17% 6% 
17 45 
14 33 
37 92 
51 120 

15 ug/kg GW& River 100 ug/kg GW & River 
Protection Protectk>n 

YES NO 
YES YES 
YES NO 

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

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

exposure RAG. direct exposure RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011 -053 

CALCULATION SHEET 
Date 07113/11 

Job No.--1- 4-6~5~5- - Cale. No. 0100X-CA-V0 2 
Checked T. E. Queen 

Fluoranthene lndeno(1 ,2,3-cdlDvrene Phenanthrene 
ug/kg Q PQL ua/ka Q PQL ua/kg Q PQL 

43 X 13 56 12 15 J 12 

59 13 44 12 23 J 12 

66 13 35 12 25 J 12 

160 13 77 12 79 12 
40 J 14 25 J 13 19 J 13 
100 13 47 12 55 12 
56 13 27 J 12 20 J 12 
110 13 12 u 12 51 12 
40 J 13 12 u 12 18 J 12 
23 J 16 15 u 15 15 u 15 
52 14 12 u 12 23 J 12 
170 14 13 u 13 85 13 
13 u 13 12 u 12 12 u 12 
16 J 14 13 u 13 13 u 13 
36 J 13 12 u 12 12 u 12 
25 J 13 12 u 12 19 J 12 
160 14 83 13 63 13 
34 J 13 32 12 12 u 12 

120 13 42 12 78 12 

Fluoranthene lndeno( 1,2,3-cd)pyrene Phenanthrene 
ua/kc ua/ka ua/kc 

51 50 19 

66 35 25 
160 77 79 
40 25 19 
100 47 55 
56 27 20 
110 6.0 51 
40 6.0 18 
23 7.5 7.5 
52 6.0 23 
170 6.5 85 
6.5 6.0 6.0 
16 6.5 6.5 
36 6.0 6.0 
25 6.0 19 
160 83 63 
34 32 6.0 

120 42 78 

Fluoranthene lndeno(1 ,2 3-cdlovrene Phenanthrene 

Large data set (n 2:1 0). use 
Large data set (n 2:10). 

Large data set (n 2:10), 
MTCAStat iognormal 

iognormal and normal 
use MTCAStat iognormal 

distribution. 
distribution rejected, use 

distribution. 
z-statistic. 

18 18 18 
6% 50% 28% 
70 26 33 
53 25 28 
128 36 63 
170 83 85 

18000 240000 
ug/kg 

330 ug/kg GW &River 
ug/kg 

River Protection Protection GW 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._~-0=,-
Oate _ _ 0_7_/_13_/_11 _ _ 

Sheet No. - ~8~o~f~2~9 _ _ 

Pvrene 
u11/ka Q PQL 

58 12 

75 12 

78 12 
200 12 
55 13 
140 12 
85 12 
140 12 
62 12 
25 J 15 
69 12 
220 13 
12 u 12 
22 J 13 
51 12 
28 J 12 
200 13 
54 12 

140 I 12 

Pyrene 
uc:i/ka 

67 

78 
200 
55 
140 
85 
140 
62 
25 
69 

220 
6.0 
22 
51 
28 

200 
54 

140 

Pvrene 

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

distribution. 

18 
6¾ 
91 
66 
179 
220 

48000 
ug/kg 

GW Protection 

NO 
NO 
NO 

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

stringent RAG. 

Rev. 0 

TPH-dlesel range TPH-dlesel ranae EXT 
ug/kg Q PQL ua/ka Q PQL 
1500 J 700 4800 J 1000 

3600 J 720 7600 J 1100 

4300 J 720 11 000 J 1100 
19000 670 31000 980 
4000 J 730 7200 1100 
5000 N 650 9100 N 950 
4000 670 7700 980 
6600 J 710 18000 J 1000 
6300 J 710 26000 J 1000 
3300 J 840 5700 1200 
7000 J 680 17000 J 1000 
5300 J 720 13000 J 1100 
2000 J 700 5600 J 1000 
4000 J 740 12000 J 1100 
2900 J 700 11000 J 1000 
3100 J 720 6700 J 1100 
44000 J 730 66000 J 1100 
3000 J 660 7800 J 980 

4000 J 710 11000 1000 

TPH-diesel range TPH-dlesel range EXT 
u~/kg ua/ka 

2550 6200 

4300 11 000 
19000 31000 
4000 7200 
5000 9100 
4000 7700 
6600 18000 
6300 26000 
3300 5700 
7000 17000 
5300 13000 
2000 5600 
4000 12000 
2900 11000 
3100 6700 
44000 66000 
3000 7800 

4000 11000 

TPH-diesel ranae TPH-dlesel ranae EXT 

Large data set (n ;,,1 0). Large data set (n 2:10), 
lo9normal and normal iognormal and normal 

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

18 18 
0% 0% 

7242 15111 
9909 14499 
11084 20733 
44000 66000 

200000 
DE, GW, and 

200000 
OE, GW.and 

ug/kg River ug/kg 
River 

Protection 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. 

C-11 



Washington Closure Hanford 
Originator J. D. Skoglie 

Project 100-HR-2 Field Fremediation 

Attachment to Waste Site Reclassification Form 2011-053 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 07 /14/11 
Job No. 14655 

Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 
1 600-151 Maximum Calculations 
2 Verification Data -Excavation A 

3 

4 

5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 

22 

Sample 

Area 
A-3 

Duplicate of J1 HK25 
A-1 

A-2 re-sample 

A-4 re-sample 

A-5 re-sample 

A-6 re-sample 

A-7 

A-8 
A-9 re-sample 

A-10 

A-11 

A-12 

A-1 3 

A-14 

A-15 

A-16 

A-17 

Sample Sample 

Number Date 
J1HK25 4/26/11 
J1HK41 4/26/11 
J1HK23 4/26/11 
J1JDW8 6/7/11 

J1JDW9 6/7/11 
J1JDX0 6/7/11 

J1JDX1 6/7/11 
J1HK29 4/26/11 

J1HK30 4/26/11 

J1JDX2 6/7/11 
J1HK32 4/26/11 
J1HK33 4/26/11 
J1HK34 4/26/11 
J1HK35 4/26/11 
J1HK36 4/26/11 
J1HK37 4/26/11 
J1HK38 4/26/11 

J1HK39 4/26/11 
A-18 re-sample 23 __ J1JDX3 6/7/11 

24 Statlstical C Statlstical Computations ,ti 

25 

26 
27 

I 28 

29 
30 
31 

32 

33 I 

34 
35 

% < Detection limit 
Maximum value 

Most Stringent Cleanup Limit for 
nonradlonucllde and RAG type 

(mo/kol unless otherwise noted 
3-PART TEST 

Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Hexavalent Chromium Molybdenum 

ma/ka Q PQL mg/kg Q PQL 
0.153 UJ 0.153 0.27 u 0.27 
0.153 UJ 0.153 0.26 u 0.26 
0 .153 J 0.153 0.37 B 0.24 
0.202 0.155 0.47 B 0.27 
0.259 0.155 0.28 u 0.28 
0.306 0.155 0.25 u 0.25 
0.155 u 0.155 0.24 u 0.24 
0.155 UJ 0.155 0.27 u 0.27 
0.153 UJ 0.1 53 0.26 u 0.26 
0.155 u 0.155 0.29 u 0.29 
0.153 UJ 0.153 0.26 u 0.26 
0.154 UJ 0.154 0.25 u 0.25 
0.154 UJ 0.154 0.24 u 0.24 
0.154 UJ 0.1 54 0.26 u 0.26 
0.153 UJ 0.153 0.26 u 0.26 
0.154 UJ 0.154 0.26 u 0.26 
0.153 UJ 0.153 0.27 u 0.27 
0.154 UJ 0.154 0.24 u 0.24 
0.155 u 0.1 55 0.26 u 0.26 

Hexavalent Chromium Molybdenum 
78% I I 89% I I 

0.306 I I 0.47 I I 

2 River Protection 8 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 
test criteria when compared to 

compared to the most 
the most stringent RAG. 

stringent RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Selenium Anthracene Dibenz[a,h)anthracene 

mg/kg Q PQL ug/kg Q PQL ug/kg Q PQL 
0.88 u 0.88 3.1 u 3.1 23 JX 11 

0.85 u 0.85 3.0 u 3.0 11 u 11 
0 .79 u 0.79 3.1 u 3.1 11 u 11 

0.94 BM 0.88 7.4 JX 3.0 22 J 11 

0.92 u 0.92 3.3 u 3.3 12 u 12 

0.84 u 0.84 u 3.1 11 u 11 

0.79 u 0.79 3.2 u 3.2 11 u 11 

0.91 u 0.91 3.0 u 3.0 11 u 11 

0.86 u 0.86 3.1 u 3.1 11 u 11 

0.95 u 0.95 3.8 u 3.8 14 u 14 
0.86 u 0.86 3.2 u 3.2 11 u 11 

0.83 u 0.83 3.3 u 3.3 12 u 12 

0.79 u 0.79 3.0 u 3.0 11 u 11 

0.87 u 0.87 3.2 u 3.2 12 u 12 

0.87 u 0.87 3.1 u 3.1 11 u 11 

0.86 u 0.86 3.1 u 3.1 11 u 11 

0.88 u 0.88 4.7 JX 3.2 12 u 12 

0.80 u 0.80 3.1 u 3.1 11 u 11 

0.85 u 0.85 6.9 JX 3.1 11 u 11 

Selenium Anthracene Dibenzfa,hlanthracene 
94% I I 83% I I 89% I I 
0.94 I I 7.4 I I 23 I I 

240000 GW & River 
1 River Protection GW Protection 30 ug/kg 

ug/kg 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. 

Cale. No. 0100X-CA-V0062 

Checked T. E. Quee~ 

Fluorene 4,4'DDE 

ua/ka Q PQL ua/ka Q PQL 
5.3 u 5.3 0.23 u 0.23 

5.2 u 5.2 0.25 u 0.25 
5.4 u 5.4 0.25 u 0.25 

5.3 u 5.3 0.24 u 0.24 

5.8 u 5.8 0 .26 u 0.26 

5.3 u 5.3 0.22 u 0.22 

5.5 u 5.5 0.23 u 0.23 

5.2 u 5.2 0.25 u 0.25 

5.4 u 5.4 1.2 J 0.26 

6.5 u 6.5 0.28 u 0.28 

5.5 u 5.5 0.76 JX 0.25 

6.7 J 5.7 0.63 JX 0.25 

5.2 u 5.2 0.25 u 0.25 

5.6 u 5.6 0.25 u 0.25 

5.4 u 5.4 0.31 JX 0.24 

5.4 u 5.4 0.25 u 0.25 

5.6 u 5.6 0.26 JX 0.26 

5.4 u 5.4 0 .24 u 0.24 

5.4 u 5.4 0.24 u 0.24 

Fluorene 4,4'DDE 
94% I I 72% I I 
6 .7 I I 1.2 I I 

64000 GW GW/$.River 
3.3 ug/kg 

ug/kg Protection 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. O 
Date 07/14/11 

Sheet No.~ 

4,4'DDT 

ua/ka Q PQL 
0.56 UJ 0.56 
0.61 UJ 0.61 
0.89 J 0.62 

0.59 u 0.59 

0.64 u 0.64 

0.56 u 0.56 

0.58 u 0.58 

0.61 UJ 0.61 

0.88 J 0.65 

0.69 u 0.69 

0.63 UJ 0.63 

0.62 UJ 0.62 

0.62 UJ 0.62 

0.61 UJ 0.61 

0.60 UJ 0.60 

0.62 UJ 0.62 

0.65 UJ 0.65 

0.59 UJ 0.59 

0.60 u 0.60 

4,4'DDT 
89% I I 
0.89 I I 

GW &River 
3.3 ug/kg 

Protection 

NO 
NO 
NO 

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

stringent RAG. 

Rev. O 

Acetone Methylene chloride 

uQ/kg Q PQL ua/ka Q PQL 
7.0 u 7.0 0.97 UJ 0 .97 

5.4 u 5.4 0.76 UJ 0 .76 

6 .4 u 6.4 0.89 UJ 0 .89 

5.2 u 5.2 6 .1 B 0 .72 

6.0 u 6.0 1.2 JB 0 .83 

5.6 u 5.6 1.2 JB 0 .78 

5.7 u 5.7 1.0 JB 0.79 

6.7 u 6.7 0 .93 UJ 0.93 

6.9 u 6.9 0.96 UJ 0 .96 

5.8 u 5.6 1.9 JB 0.8 
6.0 u 6.0 0.84 UJ 0.84 

5.5 u 5.5 0.77 UJ 0.77 

6.8 u 6.8 0.95 UJ 0.95 

6.1 u 6.1 0.85 UJ 0 .85 

8.0 u 8.0 1.1 UJ 1.1 

6.8 J 6.4 0.89 UJ 0.89 

5.9 u 5.9 0 .82 UJ 0 .82 

5.5 u 5.5 0.77 UJ 0 .77 

6.2 u 6.2 1.3 JB 0.87 

Acetone Methvlene chloride 
94% I I 67% I I 
6.8 I I 6.1 I I 

720000 
GW Protection 500 ug/kg GW Protection 

ug/kg 

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. 
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Attachment to Waste Site Reclassification Form 2011-053 

Washington Closure Hanford ~ 
Originator J. D. Skoglie 

Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verifica tion 95% UCL Calculations 

600-151 Statistical Calculations 
2 Verification Data - B Excavation 
3 
4 
5 

6 

7 
8 
9 

Sample 
Area 
B-6 

Duplicate of 
J1HK47 

B-1 
B-2 
B-3 
B-4 
B-5 
6-7 
B-8 
B-9 

B-10 

Sample Sample 
Number Date 
J1HK47 4/2711 1 

J1HK54 4127111 

J1HK42 4/2711 1 
J1HK43 4127/1 1 
J1HK44 4/27/1 1 
J1HK45 4/27/11 
J1HK46 4/27/1 1 
J1HK48 4/27/11 
J1HK49 4/27/11 
J1HK50 4/27/11 
J1HK51 4/27/11 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

B-11 re-sample 2 J1JW46 6/22/11 
B-12 J1HK53 4/27/11 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 

8-6 J1 HK47/ 
4/27/11 

J1HK54 
B-1 J1HK42 4/27/11 
B-2 J1HK43 4/27/11 
B-3 J1HK44 4/27/11 
8-4 J1HK45 4/27/11 
B-5 J1HK46 4/27/11 
6-7 J1HK48 4/27/11 
B-8 J1HK49 4/27/11 
B-9 J1HK50 4/27/11 

B-10 J1 HK51 4/27/11 

21 

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

8-11 re-sample 2 J1JW46 6/22/11 

34 

35 

36 
37 
38 
39 
40 
41 

42 

43 
44 
45 
46 

47 

B-12 J1HK53 4/27/11 
tatistica IC omoutations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 
Most Stringent Cleanup Limit fo r 

nonradionuclide and RAG type 
(ma/kal 

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 Q PQL mQ/ka Q PQL 
41.0 0.61 85.3 0.071 

47.9 0.67 100 0.078 

22.4 0.59 82.8 0.068 
23.5 0.60 77.6 0.069 
55.9 0.65 83.8 0.075 
15.9 0.60 72.3 0.069 
7.0 0.59 88.6 0.068 

32.0 0.68 95.3 0.078 
32.4 0.60 86.0 0:069 
85.0 0.62 94.1 0.071 
77.5 0.63 94.5 0.072 
19.9 0.61 47.2 0.070 
104 0.60 88.8 0.069 

Arsenic Barium 
mg/k~ mg/kg 

44.5 92.7 

22.4 82.8 
23.5 77.6 
55.9 83.8 
15.9 72.3 
7.0 88.6 

32.0 95.3 
32.4 86.0 
85.0 94.1 
77.5 94.5 
19.9 47.2 
104 88.8 ' 

Arsenic Barium 

Large data set (n ~10). use 
Large data set (n ~10), 

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected, use 

z-statistic. 

12 12 
0% 0% 

43.3 83.6 
30.8 13.5 
83.4 90.0 
104 100 

20 DE, GW& 200 
River Protection GW Protection 

YES NA 
YES NA 
YES NA 

Because all values are 
A detailed assessment will be below background (132 

performed. mg/kg) the 3-part test is not 
required. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50Ytirds 
and 200 Yards Downstream of River Mile 14 Waste Site 

CALCULATION SHEET 

Date --'-0.,...7/.,..,1:-:31,,,1_1 __ 
Job No. _ _ .;..14.;.:6'-'5-'-5 __ 

Beryllium 
m!llk!l Q PQL 
0.13 B 0.031 

0.14 B 0.034 

0.12 B 0.030 
0.12 B 0.030 
0.13 B 0.033 

0.082 B 0.030 
0.14 B 0.029 
0.13 B 0.034 
0.11 B 0.030 
0.12 B 0.031 
0. 12 B 0.031 

0.069 B 0.031 
0.13 B 0.030 

Beryllium 
mQ/kl 

0.14 

0.12 
0.12 
0.13 

0.082 
0.14 
0.13 
0.11 
0.1 2 
0.12 

0.069 
0.13 

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

distribution rejected, use 
z-statistic. 

12 
0% 
0.12 

0.021 
0.13 
0.14 

1.51 GW and River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (1 .51 

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

Cale. No. 0100X-CA-V0062 
Checked T. E. Quee~ 1 

Boron Cadmium 
mg/kg Q PQL mg/kg Q PQL 

2.2 0.91 0.45 O.Q38 

2.5 1.0 0.55 0.042 

2.4 0.88 0.34 0.037 
1.8 0.89 0.28 0.037 
1.7 B 0.97 0.52 0.041 
2.5 0.90 0.29 0.037 
2.4 0.87 0.15 B 0.036 
2.1 1.0 0.39 0.042 
1.8 0.89 0.35 0.037 
2.3 0.91 0.82 0.038 
2.2 0.93 0.75 0.039 
1.0 B 0.91 0.12 B 0.038 
1.8 0.88 0.95 0.037 

Boron Cadmium 
mQ/kQ mQ/kl 

2.4 0.50 

2.4 0.34 
1.8 0.28 
1.7 0.52 
2.5 0.29 
2.4 0.15 
2.1 0.39 
1.8 0.35 
2.3 0.82 
2.2 0.75 
1.0 0.12 
1.8 0.95 

Boron Cadmium 
Large data set (n ~10), 

Large data set (n ~ 10), 
lognormal and normal 

use MTCAStat lognormal 
distribution rejected, use 

distribution. 
z-statistic. 

12 12 
0% 0% 
2.0 0.46 

0.43 0.26 
2.2 0.73 
2.5 0.95 

320 0.81 GW and River 
GW Protection Protection 

NO NO 
NO YES 
NO NO 

The data set meets the 3-
A detailed assessment will 

part test criteria when 
be performed. The data 

compared to the most 
set meets the 3-part test 

stringent RAG. 
criteria when compared to 
the most stringent RAG. 

Rev. O 

Rev. No. __ ,.,.,:,o~--
Date 07113/11 ------

Sheet No. --'-1 O:;...c.of~2;..:9;.__ 

Chromium Cobalt Copper Lead 
mg/ka a PQL ma/ka Q PQL malka Q PQL mQ/kg Q PQL 

11 .1 0.054 6.7 X 0.093 12.9 0.20 181 X 0.25 

12.9 0.059 8.0 X 0.10 15.4 0.22 218 X 0.28 

10.9 0.052 6.3 X 0.09 12.0 0.19 122 X 0.24 
10.9 0.053 6.5 X 0.091 11.8 0.20 53.4 X 0.25 
11 .4 0.057 6.9 X 0.099 12.6 0.21 198 X 0.27 
10.5 0.053 6.2 X 0.091 13.9 0.20 182 X 0.25 
11 .6 0.052 7.1 X 0.089 14.7 0.19 20.4 X 0.24 
12.2 0.060 7.7 X 0.1 14.0 0.22 131 X 0.28 
12.1 0.052 7.5 X 0.09 14.1 0.20 87.0 X 0.24 
12.8 0.054 7.8 X 0.093 14.4 0.20 518 X 0.25 
12.9 0.055 7.7 X 0.095 14.8 0.21 286 X 0.26 

9.4 0.054 6.1 X 0.093 14.7 0.20 12.0 0.25 

12.3 0.052 7.8 X 0.09 14.1 0.20 410 X 0.24 

Chromium Cobalt Copper Lead 
mQ/kg mg/k~ mg/k! ma/kc 

12.0 7.4 14.2 200 

10.9 6.3 12.0 122 
10.9 6.5 11 .8 53.4 
11.4 6.9 12.6 198 
10.5 6.2 13.9 182 
11 .6 7.1 14.7 20.4 
12.2 7.7 14.0 131 
12.1 7.5 14.1 87.0 
12.8 7.8 14.4 518 
12.9 7.7 14.8 286 

9.4 6.1 14.7 12.0 

12.3 7.8 14.1 410 

Chromium Cobalt Copper Lead 

Large data set (n ~10), Large data set (n ~ 10), use 
Large data set (n ~10), 

Large data set (n ~10), 
use MTCAStat lognormal MTCAStat lognormal 

lognormal and normal 
use MTCAStat lognormal 

distribution. distribution. 
distribution rejected, use 

distribution. 
z-statistic. 

12 12 12 12 
0% 0% 0% 0% 
11 .6 7.1 13.8 185 
1.02 0.66 1.04 155 
12.2 7.4 14.3 679 
12.9 8.0 15.4 518 

18.5 GW and River 15.7 GW 22.0 River 10.2 GW and River 
Protection Protection Protection Protection 

NA NA NA YES 
NA NA NA YES 
NA NA NA YES 

Because all values are Because all values are Because all values are 
below background (18.5 below background (15.7 below background (22.0 A detailed assessment will 
mg/kg) the 3-part test is mg/kg) the 3-part test is not mg/kg) the 3-part test is be performed. 

not required. requ ired. not required. 



w,»;,,.,,.,, Clo••~ Han/o,d . b 
Originator J. D. Skoglie 

Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

1 600-151 Statistical Calculations 
2 Verification Data B Excavation -
3 
4 
5 

6 

7 
8 
9 

Sample 
Area 
B-6 

Duplicate of 
J1HK47 

B-1 
B-2 
B-3 
B-4 
B-5 
B-7 
B-8 
B-9 
B-1 0 

B-11 re-sample 2 
B-12 

Sample Sample 
Number Date 
J1HK47 4/27/11 

J1HK54 4/27/11 

J1HK42 4/27/11 
J1HK43 4/27/11 
J1HK44 4/27/11 
J1HK45 4/27/11 
J1HK46 4/27/11 
J1HK48 4/27/11 
J1HK49 4/27/11 
J1 HK50 4/27/11 
J1HK51 4/27/11 
J1JW46 6/22/11 
J1HK53 4/27/11 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Statistical Comoutation lnout Data 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Sample 
Area 

B-6 

B-1 
B-2 
B-3 
B-4 
B-5 
B-7 
B-8 
B-9 
B-10 

B-11 re-samole 2 
B-12 

Sample 
Number 
J1HK47/ 
J1HK54 

J1HK42 
J1HK43 
J1HK44 
J1HK45 
J1HK46 
J1HK48 
J1HK49 
J1HK50 
J1HK51 
J1JW46 
J1HK53 

33 Statrstrcal Com utatrons 

Sample 
Date 

4/27/11 

4/27/11 
4/27/11 
4/27/11 
4/27/11 
4/27/11 
4/27/11 
4/27/11 
4/27/11 
4/27/11 
6/22/11 
4/27/11 

Mancianese 
ma/ka Q PQL ma/ka 

318 0.093 0.012 

372 0.10 0.013 

297 0.090 0.011 
304 0.091 0.0082 
337 0.099 0.0089 
294 0.091 0.011 
331 0.089 0.014 
357 0.10 0.011 
334 0.090 0.0099 
394 0.093 0.014 
382 0.095 0.012 
231 0.093 0.0055 
384 0.090 0.019 

Manganese 
ma/k< 

345 0.013 

297 0.011 
304 0.0082 
337 0.0089 
294 0.011 
331 0.014 
357 0.011 
334 0.010 
394 0.014 
382 0.012 
231 0.0028 
384 0.019 

Mercur 
Q 
B 

B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
u 

Mercury 
ma/kc 

Attachment to Waste Site Reclassification Form 2011-053 

PQL 
0.0053 

0.0058 

0.0054 
0.0051 
0.0049 
0.0050 
0.0053 
0.0053 
0.0057 
0.0053 
0.0055 
0.0055 
0.0053 

CALCULATION SHEET 
Date ---=0-'-7'-'/1~3;,.,/1c-'1 __ 

Job No. 14655 Cale. No. 0100X-CA-V0062 
Checked T. E. Quee~, 

Nickel Vanadium 
ma/ka Q PQL mg/kg Q PQL mci/ka 
10.4 0.11 33.3 0.088 43.2 

12.0 0.13 40.8 0.096 50.9 

10.1 0.11 32.3 0.084 44.3 
10.6 0.11 32.1 0.085 39.6 
10.5 0.1 2 34.1 0.093 41 .8 
9.9 0.11 34.0 0.086 44.9 
10.8 0.11 36.6 0.084 44.9 
11 .6 0.13 37.6 0.097 45.6 
11 .8 0.11 38.8 0.085 42.1 
12.0 0.11 40.0 0.088 48.1 
12.1 0.12 39.2 0.090 50.8 
10.0 X 0.11 38.0 0.087 30.7 
11 .7 0.11 38.7 0.085 47.9 

Nickel Vanadium 
mg/k mg/kci 

11.2 37:1 47.1 

10.1 32.3 44.3 
10.6 32.1 39.6 
10.5 34.1 41.8 
9.9 34.0 44.9 
10.8 36.6 44.9 
11 .6 37.6 45.6 
11 .8 38.8 42.1 
12.0 40.0 48.1 
12.1 39.2 50:8 
10.0 38.0 30.7 
11 .7 38.7 47.9 

Zinc 
Q 

Zinc 
mg/kl 

PQL 
0.37 

0.41 

0.36 
0.36 
0.39 
0.36 
0.35 
0.41 
0.36 
0.37 
0.38 
0.37 
0.36 

Rev. No. __ :-,-,;;o __ _ 

Date __ 0=-7-'-/-'-'13;;./..c.11=---

Sheet No. _......;.1 .:..1 .::.O:..;f 2::.:9:..-_ 

Benzolalanthracene 
ua/kci Q PQL 

17 3.3 

5.2 JX 3.4 

8.2 J 3.2 
3.3 u 3.3 
3.2 u 3.2 
37 3.1 
3.3 u 3.3 
4.4 JX 3.2 
3.3 u 3.3 
3.0 u 3.0 
28 3.3 

·3_4 u 3.4 
38 3.3 

Benzo(a)anthracene 
ua/ka 

11 

8.2 
1.7 
1.6 
37 
1.7 
4.4 
1.7 
1.5 
28 
1.7 
38 

Benzolblfluoranthene 
ua/kci Q PQL 

12 J 4.4 

11 J 4.5 

11 J 4.2 
4.3 u 4.3 
4.2 u 4.2 
38 4.1 
4.3 u 4.3 
4.8 J 4.2 
4.3 u 4.3 
4.0 u 4.0 
29 4.3 
4.5 u 4.5 
40 4 .3 

Benzo(b)fluoranthene 
uci/ka 

12 

11 
2.2 
2.1 
38 
2.2 
4.8 
2.2 
2.0 
29 
2.3 
40 

Chrvsene TPH-diesel ran<1e 
ua/kn Q PQL ug/kg Q PQL 

19 J 5.0 1400 J 700 

9.8 JX 5.2 1300 J 730 

13 J 4.9 1500 J 710 
4.9 u 4.9 700 u 700 
4.9 u 4.9 680 u 680 
49 4.7 2300 J 670 
5.0 u 5.0 940 J 690 
7.3 J 4.8 690 u 690 
5.0 u 5.0 670 u 670 
4.6 u 4.6 720 J 700 
33 J 5.0 900 J 680 
5.2 u 5.2 1300 JB 720 

49 5.0 3100 J 680 

Chrysene TPH-dlesel range 
ua/ka ug/k~ 

14 1350 

13 1500 
2.5 350 
2.5 340 
49 2300 
2.5 940 
7.3 345 
2.5 335 
2.3 720 
33 900 
2.6 1300 
49 3100 

341---------------+-----'-M~a~n.:.a.::a~n~e-=-se;:_ __ +-----'M~e::.:r.::.c~u:.L... ___ l-----'N~i~c~k-=-el=-------+---~V=a~na~d::.:i=u~m-=----+----...!Z=i~nc=-----+-...!B~e=n~z=o~a=an~t~h~ra~c~e~n=e=---+-=B=e~nz,:.o:.,.:b~fl~u~o~r=a~nt~h=e~n=e~ __ __:C:::.h;:.,,.~e~n~e=-----+----'TPC'-...!.H~-d=l=e=s.::.el:..;r=a~n=e--l 
Large data set (n ~1 0), Large data set (n ~10), Large data set (n ~10), Large data set (n 2:10), 

Large data set (n ;;,10), use Large data set (n 2:10), use Large data set (n 2:10), use Large data set (n 2:1 0), use 
35 95% UCL based on MTCAStat lognormal MTCAStat normal MTCAStat lognormal MTCAStat lognormal 

distribution. distribution. distribution. distribution. 

lognormal and normal lognormal and normal lognormal and normal lognormal and normal 
distribution rejected, use distribution rejected , use distribution rejected, use distribution rejected, use 

z-statistic. z-statistic. z-statistic. z-statistic. 

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

distribution. 

361---------,;,-:~ -:---;-;-----::--::i--;;';;:--,l---+----t--=-::':--+--+----+--::'c=--+----+----+----,~--+--l-----l--1'-=2"---+--+------ll--- 1'-=2=---+-l------l----'-1-=-2--+-l-----+---'-1"-2--+--l-----+--1'-=2=----+---+------I 
37 0% 50% 50% 50% 33% 

N 12 12 12 12 
% < Detection limit 0% 8% 0% 0% 

38i--------------=--:11---;:c;:;:---t----+-----+--=-"::7-:---t--+-----+--:'-:'--::---+--+---+---==:::-::--+-+----+--'4:,:4c::,_o-1-----1---+---"-"'11.:.:!....-+-1-------11---=1°"2-=--+-1-----1----'::..::1c:.s-=-+--+-----+----"1=12"'3'---+--1------J 
Mean 333 0.011 11 .0 36.5 

391---------;:-;:-:-:--'-,-,':,=--=C.:.::.:~f---=':c-:---l----+----+---==:,=.-+--+-----+-=-'--+--+----+---'=-:..:....!.--+--+----+----'5:'.:.'!:.2_!----J----l--.!..:14!......-l--l-------ll-----'1=5--l---l-----+-...!1.::.8_-1--_-1--__ -1-___.:,8:::6:::'.3_..,__l-----l 
40 46.4 18 19 24 2120 

Standard deviation 46 0.0039 0.81 2.74 
95% UCL on mean 361 0.013 11.5 38.1 

41 i----------.-.==-=-::.:-:-::t----;;:::;-;--t--t----+---,,-cc-:-:::--t---t----t--:-:::'7---+--+----+---:,::-'-::--t----l---+--=5~0.'-=9-,1----+---+----'-'38=--+--,1-----1---'4'-=o--+--1----+---=4=-cg--+---+----+--=3:..:1.::070---1--+----, Maximum value 394 0.019 12.1 40.8 
Most Stringent Cleanup Limit fo 

42 nonradionuclide and RAG type 512 GW &River 0.33 GW &River 19.1 85.1 
m /k unless otherwise noted Protection Protection GW Protection GW Protection 

43 WAC 173-340 3-PART TEST 

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

GW & River 100 ug/kg GW & River 
Protection Protection 

200000 
ug/kg 

DE, GW, and 
River 

Protection 

95% UCL > Cleanup Limit? NA NA NA 44 ~ NA NA YES YES NO 
> 10% above Cleanup Limit? NA NA NA ~ ~ NA NA YES YES NO 

Any sample> 2X Cleanup Limit? NA NA NA 46r-___ _.__,__ __ ....;c.c~c...;c..-=+---_;,.;.-'-----+---....;.;;'-'-----t----....:..:.:..:..... ___ +-___ ...:.:;_;__ ___ +-___ :.:;_: ___ -+ ___ ___:._::::::_ ___ +-___ c..=::::._ __ --ll----_.:;:.:::... ___ -+--___ ..:.;N=O:__ __ --I NA NA YES YES NO 

47 WAC 173-340 Compliance? 

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

not required. 

Because all values are Because all values are Because all values are 
below background (0.33 below background (19.1 below background (85.1 

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

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Because all values are 
below background (67.8 

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

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

criteria when compared to 
the direct exposure RAG. 

A detailed assessment will 
be performed. The data set 

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

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

stringent RAG. 

part test criteria when 
compared to the most 

stringent RAG. 

Rev.0 
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Washington Closure Hanford ~ 
Originator J. D. Skoglie 

Project 100-HR-2 Field Reediation 
Subject 600- 151 Waste Site Cleanup Verification 95% UCL Calculations 

1 600-151 Statistical Calculations 
2 Verification Data - B Excavation 
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 
B-6 J1HK47 4/27/11 

Duplicate of 
J1HK54 4/27/11 

J1HK47 
B-1 . J1HK42 4/27/11 
B-2 J1HK43 4/27/11 
B-3 J1HK44 4/27/11 
B-4 J1HK45 4/27/11 
B-5 J1HK46 4/27/11 
B-7 J1HK48 4/27/11 
B-8 J1HK49 4/27/11 
B-9 J1HK50 4/27/11 

B-10 J1HK51 4/27/11 
B-11 re-sample 2 J1JW46 6/22/11 

B-12 J1HK53 4/27/11 
Statistical Comoutatlon Input Data 

Sample Sample Sample 
Area Number Date 

J1HK47/ 
B-6 J1HK54 4/27/11 

B-1 J1HK42 4/27/11 
B-2 J1HK43 4127/11 
B-3 J1HK44 4/27/11 
B-4 J1HK45 4/27/11 
B-5 J1HK46 4/27/11 
B-7 J1HK48 4/27/11 
B-8 J1HK49 4/27/11 
B-9 J1HK50 4/27/11 
B-10 J1HK51 4/27/11 

B-11 re-samole 2 J1JW46 6/22/11 
B-12 J1HK53 4/27/11 

Statlstlcal Comoutatlons 

95% UCL based on 

N 
% < Detection limi 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclida and RAG type 

rma/kal unless otherwise noted 
WAC 173-340 3-PART TEST 

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

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compllance? 

TPH-dlesel ranae EXT 
UQ/ka a PQL 
8700 1000 

8900 1100 

12000 1000 
1400 J 1000 
2400 J 1000 
6200 990 
5500 1000 
3200 J 1000 
3200 J 980 
4500 1000 
3900 J 1000 
2400 JB 1100 
7000 1000 

TPH-diesel range EXT 
ug/ka 

8800 

12000 
1400 
2400 
6200 
5500 
3200 
3200 
4500 -
3900 
2400 
7000 

TPH-diesel ranae EXT 

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

distribution. 

12 
0% 

5042 
3068 
7854 
12000 

200000 
ug/kg 

DE, GW, and 
River 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 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 
Date 07/13/11 

Job No.--1-4-5=55-- Cale. No. 0100X-CA-V0062 
Checked T. E. Queew, 

-r-. 

Rev. No. __ __c.0 __ _ 
Date __ 0c...7_/ 1-'--3"-/ -'-11~

Sheet No. __ 12-'-of-'2'"'9 __ 
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Washington Closure Hanford 
Originator J. D. Skoglie t 

Project 100-HR-2 Field Remediation 

Attachment to Waste Site Reclassification Form 2011-053 

MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Date 07/13/11 
Job No. 14655 

Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

Cale. No. 0100X-CA-V0062 

Checked~ 

1 600-151 Maximum Calculations 
2 Verification Data -Excavation B 
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 

Sample Sample Sample 
Area Number Date 
8-6 J1HK47 4/27/11 

Duplicate of 
J1HK54 4/27/11 

J1HK47 
8-1 J1HK42 4/27/11 

8-2 J1HK43 4/27/11 

8-3 J1HK44 4/27/11 

8-4 J1HK45 4/27/11 

8-5 J1HK46 4/27/11 

8-7 J1HK48 4/27/11 

8-8 J1HK49 4/27/11 

8-9 J1HK50 4/27/11 

B-10 J1HK51 4/27/11 

8-11 re-
J1JW46 6/22/11 

sample 2 
-S-12 J1HK53 4/27/11 

Statistical Comcutatlons 

% < Detection limil 
Maximum value 

Most Stringent Cleanup Limit for 
nonradionucllde and RAG type 

(mg/k11l unless otherwise noted 
3-PARTTEST 

Maximum > Cleanup Limit? 

> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Molybdenum Benzo(a)pyrene 
mg/kg Q PQL ug/kg Q PQL 
0.24 u 0.24 15 JX 6.7 

0.27 u 0.27 16 6 .8 

0.33 8 0.23 12 J 6.5 

0.24 u 0.24 6.5 u 6.5 

0 .26 u 0.26 6.5 u 6.5 

0.24 u 0.24 6.2 u 6.2 

0.23 u 0.23 6.6 u 6.6 

0.27 u 0.27 9.6 J 6.4 

0.24 u 0.24 6.6 u 6.6 

0.24 u 0.24 6.1 u 6.1 

0.25 u 0.25 32 6.6 

0.24 u 0.24 6.9 u 6.9 

0.23 u 0.23 45 6.6 

Molvbdenum Benzo(alovrene 
92% I I 58% I I 
0.33 I I 45 I I 

GW GW & River 
8 

Protection 
15 ug/kg 

Protection 

NO YES 

NO YES 

NO YES 
A detailed assessment 

The data set meets the will be performed. The 
3-part test criteria v.tien data set meets the 3-part 
compared to the most test criteria when 

stringent RAG. compared to the direct 
exposure RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Benzo(ghi)perylene 
ug/kg Q PQL 

7.5 u 7.5 

7.7 u 7.7 

7.3 u 7.3 

7.3 u 7.3 

7.3 u 7.3 

7.0 u 7.0 

7.4 u 7.4 

7.2 u 7.2 

7.4 u 7.4 

6.9 u 6.9 

22 J 7.4 

7.7 u 7.7 

35 7.4 

Benzo(11hiloervlene 
83% I I 
35 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. 

Benzo(k)fluoranthene Fluoranthene Phenanthrene Pyrene 
ug/kg Q PQL ug/kg Q PQL uQ/k!I Q PQL ug/kQ Q PQL 

5 .6 J 4.1 24 J 14 12 u 12 25 JX 12 

4.6 JX 4.2 19 J 14 13 u 13 25 J 13 

4.0 u 4.0 18 J 13 12 u 12 21 J 12 

4.0 u 4.0 13 u 13 12 u 12 12 u 12 

4 .0 u 4.0 13 u 13 12 u 12 12 u 12 

21 3.8 93 13 46 12 100 12 

4.1 u 4 .1 13 u 13 12 u 12 12 u 12 

4.2 J 3.9 13 u 13 12 u 12 12 u 12 

4.1 u 4.1 13 u 13 12 u 12 12 u 12 
3.8 u 3.8 12 u 12 11 u 11 11 u 11 

14 J 4.1 50 13 16 J 12 63 12 

4.2 u 4.2 14 u 14 13 u 13 13 u 13 

19 4.1 87 13 46 12 100 12 

Benzo(klfluoranthene Fluoranthene Phenanthrene Pyrene 
58% I I 58% I I 75% I I 58% I I 
21 I I 93 I I 46 I I 100 I I 

GW & River 18000 GW 240000 GW 48000 GW 
15 ug/kg 

Protection ug/kg ProtE,ction ug/kg Protection ug/kg Protection 

YES NO NO NO 

YES NO NO NO 
NO NO NO NO 

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

data set meets the 3- 3-part test criteria when the 3-part test criteria 
the 3-part test criteria 

part test criteria when compared to thEl most when compared to the 
when compared to 

compared to the direct stringent RAG. most stringent RAG. 
the most stringent 

exposure RAG. RAG. 

Rev. No. O 
Date 07 /13/11 

Sheet No. 13 of 29 

4,4'DDE 
ug/kg Q PQL 
0.25 UN 0 .25 

0.33 
JX 

0.26 
N 

0.47 JN 0.25 

0.24 UN 0.24 

0.24 UN 0.24 

0.23 UN 0.23 

0.25 UN 0.25 

0.25 UN 0.25 

0.25 UN 0.25 

0.25 UN 0.25 

0.24 UN 0.24 

0.25 u 0.25 

0.24 UN 0.24 

4,4'DDE 
83% I I 
0 .47 I I 

GW & River 
3.3 ug/kg 

Protection 

NO 

NO 

NO 

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

stringent RAG. 

2-Butanone 
ug/kg Q PQL 

2.0 u 2.0 

6.9 J 2 .2 

2.8 u 2.8 

2.1 u 2 .1 

1.9 u 1.9 

2.1 u 2.1 

2.4 u 2.4 

2.0 u 2.0 

2.0 u 2.0 

2.2 u 2.2 

2.1 u 2.1 

1.8 u 1.8 

1.9 u 1.9 

2-Butanone 
92% I I 
6.9 I I 

480000 GW 
ug/kg Protection 

NO 

NO 

NO 

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

• 
Rev. 0 

Acetone Methylene chloride 
uQ/kQ Q PQL ug/kg Q PQL 

11 J 6.0 0.83 u 0.83 

30 6.4 0.89 u 0.89 

8.3 u 8.3 1.2 u 1.2 

6.1 u 6.1 0.85 u 0.85 

5.5 u 5.5 0.77 u 0.77 

6.3 u 6.3 0.88 u 0.88 
7.1 u 7.1 0.99 u 0.99 

5.9 u 5.9 0.82 u 0.82 

6.0 u 6.0 0.83 u 0.83 

6.4 u 6.4 0.89 u 0.89 

6.2 u 6.2 0.86 u 0.86 

5.4 u 5.4 11 T 0.75 

5.7 u 5.7 0.79 u 0.79 

Acetone Methylene chloride 
92% I I 92% I I 
30 I I 11 I I 

720000 
GW Protection 500 ug/kg GW Protection 

ug/kg . 

NO NO 

NO NO 

NO NO 

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

stringent RAG. stringent RAG. 
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Wash'ng<on c••••• Haof<>,d b 
Originator J. D. Skoglie 

Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

600-151 Statistical Calculations 
2 Verification Data • C Excavation 
3 
4 
5 

6 

7 
8 
9 

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

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 
39 
40 
41 
42 
43 

44 

45 
46 
47 
48 

49 

Sample Sample Sample 
Area Number Date 
C-1 J1HK55 4/28/11 

Duplicate of 
J1HK68 4128111 

J1 HK55 
C-2 J1HK56 4/28/11 
C-3 J1HK57 4/28111 
C-4 J1HK58 4/28111 
C-5 J1HK59 4/28111 
C-6 J1HK60 4/28111 
C-7 J1HK61 4/28111 
C-8 J1HK62 4/28/11 
C-9 J1HK63 4/28/11 

C-10 J1HK64 4/28/11 
C-11 J1HK65 4/28/11 
C-12 J1HK66 4/28/11 
C-13 J1HK67 4/28/11 

Statistical Computation Input Data 
Sample Sample Sample 

Area Number Date 

C-1 
J1HK55/ 

3/1/11 
J1HK68 

C-2 J1HK56 4/28/11 
C-3 J1HK57 4/28/11 
C-4 J1HK58 4/28/11 
C-5 J1HK59 4/28/11 
C-6 J1HK60 4/28111 
C-7 J1HK61 4/28/11 
C-8 J1HK62 4/28/11 
C-9 J1HK63 4/28/11 

C-10 J1HK64 4/28/11 
C-11 J1HK65 4/28/11 
C-12 J1HK66 4128111 
C-13 J1HK67 4/28/11 

StatistIca IC omputabons 

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 
m11/k11 Q POL mQ/ka o POL 

38.3 0.65 66.9 X 0.075 

39.8 0.63 67.0 X 0.072 

56.5 0.61 71 .4 X 0.070 
29.6 0.65 91 .2 X 0.074 
15.0 0.65 95.1 X 0.074 
14.4 0.69 90.7 X 0.079 
8.7 0.68 88.0 X 0.078 

64.2 0.61 69.8 X 0.070 
8.9 0.66 92.2 X 0.076 

65.9 0.60 405 X 0.069 
68.3 0.66 69.8 X 0.076 
62.4 0.60 41 .0 X 0.069 
26.0 0.66 106 X 0.076 
20.0 0.65 78.8 X 0.075 

Arsenic Barium 
ma/ki malk~ 

39.1 67.0 

56.5 71 .4 
29.6 91 .2 
15.0 95.1 
14.4 90.7 
8.7 88.0 

64.2 69.8 
8.9 92.2 

65.9 405 
68.3 69.8 
62.4 41 .0 
26.0 106 
20.0 78.8 

Arsenic Barium 

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

MTCAStat lognormal 
lognormal and normal 

distribution. 
distribution rejected, use 

z-statistic. 

13 13 
0% 0% 
36.8 105 
23.5 91 .6 
67.4 147 
68.3 405 

20 DE,GW& 200 
River Protection GW Protection 

YES NO 
YES NO 
YES YES 

A detailed assessment will 

A detailed assessment will be performed. The data set 

be performed. meets the 3-part test 
criteria when compared to 
the direct exposure RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date_......:c0.;.;7/c..c1,=.3/;,..;1,..;1 __ 
Job No. ___ 14_6_5_5 __ 

Beryllium 

m11/k!1 Q PQL 
0.098 B 0.033 

0.11 B 0.031 

0.13 B 0.030 
0.13 B 0.032 
0.14 B 0.032 
0.16 B 0.034 
0.15 B 0.034 
0.081 B 0.031 
0.16 B 0.033 
0.10 B 0.030 
0.11 B 0.033 
0.042 B 0.030 
0.12 B 0.033 
0.13 B 0.033 

Beryllium 
m11/ki 

0.10 

0.13 
0.13 
0.14 
0.16 
0.15 

0.081 
0.16 
0.10 
0.11 

0.042 
0.12 
0.13 

Beryllium 

Large data set (n 2:1 0), use 
MTCAStat normal 

distribution. 

13 
0% 
0.12 

0.033 
0.14 
0.16 

1.51 GW and River 
Protection 

NA 
NA 
NA 

Because all values are 
below background (1 .51 

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

Cale. No. 0100X-CA-V0062 
Checked T. E. Quee~ 

Boron Cadmium 
mg/ka Q PQL mglka Q PQL 

1.5 B 0.97 0.36 0.040 

1.3 B 0.93 0.35 0.039 

1.6 B 0.9 0.48 0.038 
3.0 0.96 0.45 0.040 
3.5 0.96 0.27 0.040 
2.6 1.0 0.22 0.043 
2.6 1.0 0.23 0.042 
1.4 B 0.91 0.66 0.038 
2.5 0.98 0.21 0.041 
2.0 0.88 0.69 0.037 
1.9 B 0.98 0.59 0.041 
1.0 B 0.89 0.51 0.037 
3.5 0.98 0.58 0.041 
1.7 B 0.97 0.26 0.041 

Boron Cadmium 
m11/k11 m11/kJ 

1.4 0.36 · 

1.6 0.48 
3.0 0.45 
3.5 0.27 
2.6 0.22 
2.6 0.23 
1.4 0.66 
2.5 0.21 
2.0 0.69 
1.9 0.59 
1.0 0.51 
3.5 0.58 
1.7 0.26 

Boron Cadmium 

Large data set (n 2:10), use Large data sel(n 2:1 0), 
MTCAStat lognormal use MTCAStat lognormal 

distribution. distribution. 

13 13 
0% 0% 
2.2 0.42 

0.81 0.18 
2.8 0.56 
3.5 0.69 

320 0.81 GW and River 
GW Protection Protection 

NO NA 
NO NA 
NO NA 

The data set meets the 3- Because all values are 
part test criteria when below background (0.81 
compared to the most mg/kg) the 3-part test is 

stringent RAG. not required. 

Rev.O 

Rev. No. ___ o __ _ 
Date __ 0_7_/1_3_/1_1 __ 

Sheet No. 14 of 29 ------

Chromium Cobalt Copper Lead 
m11/k11 Q POL m11/k11 o PQL m11/k!1 Q PQL ma/kg Q PQL 

13.9 0.057 7.5 X 0.099 16.8 0.21 34.6 X 0.27 

12.5 0.055 7.5 X 0.095 16.3 0.21 34.1 X 0.26 

14.1 0.053 9.4 X 0.092 17.7 0.20 23.3 X 0.25 
13.3 0.057 7.3 X 0.098 15.0 0.21 140 X 0.26 
12.8 0.057 7.0 X 0.098 14.2 0.21 144 X 0.26 
13.5 0.060 7.8 X 0.10 14.7 0.23 21 .4 X 0.28 
12.4 0.059 7.7 X 0.10 13.2 0.22 6.7 X 0.28 
10.6 0.054 5.6 X 0.093 12.1 0.20 641 X 0.25 
13.2 0.058 7.9 X 0.10 14.6 0.22 27.4 X 0.27 
11 .7 0.052 6.7 X 0.09 11.9 0.20 123 X 0.24 
12.1 0.058 7.3 X 0.10 19.7 0.22 112 X 0.27 
11 .4 0.052 5.7 X 0.091 14.2 0.20 114 X 0.24 
13.4 0.058 6.3 X 0.10 17.0 0.22 408 X 0.27 
12.2 0.057 7.3 X 0.099 12.5 0.21 8.6 X 0.27 

Chromium Cobalt Copper Lead 
mg/kg mg/k~ mg/k~ ma/kc 

13.2 7.5 16.6 34.4 

14.1 9.4 17.7 23.3 
13.3 7.3 15.0 140 
12.8 7.0 14.2 144 
13.5 7.8 14.7 21 .4 
12.4 7.7 13.2 6.7 
10.6 5.6 12.1 641 
13.2 7.9 14.6 27.4 
11 .7 6.7 11 .9 123 
12.1 7.3 19.7 112 
11 .4 5.7 14.2 114 
13.4 6.3 17.0 408 
12.2 7.3 12.5 8.6 

Chromium Cobalt Copper Lead 

Large data set (n ;;,;1 0), Large data set (n 2:10), use Large data set (n ;;,;1 0), Large data set (n ;;,;10), 
use MTCAStat lognormal MTCAStat lognormal use MTCAStat lognormal use MTCAStat lognormal 

distribution. distribution. distribution. distribution. 

13 13 13 13 
0% 0% 0% 0% 
12.6 7.2 14.9 139 
0.99 1.0 2.32 185 
13.1 7.7 16.1 712 
14.1 9.4 19.7 641 

18.5 GW and River 15.7 GW 22.0 River 10.2 GW and River 
Protection Protection Protection Protection 

NA NA NA YES 
NA NA NA YES 
NA NA NA YES 

Because all values are Because all values are Because all values are 
below background (18.5 below background (15. 7 below background (22.0 A detailed assessment will 
mg/kg) the 3-part test is mg/kg) the 3-part test is not mg/kg) the 3-part test is be performed. 

not required. required. not required . 
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Attachment to Waste Site Reclassification Form 201 t -053 

Washington Closure Hanford ~ 
Originator J. D. Skoglie \ ~ 

Project 100-HR-2 Field Remediation 

Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

1 600-151 Statistical Calculations 
2 Verification Data - C Excavation 
3 
4 
5 

6 

7 
8 
9 

Sample 
Area 
C-1 

Duplicate of 
J1HK55 

C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-1 1 
C-1 2 
C-13 

Sample Sample 
Number Date 
J1HK55 4/28/11 

J1HK68 4/28/11 

J1HK56 4/28/11 
J1HK57 4/28/11 
J1HK58 4/28/11 
J1HK59 4/28/11 
J1HK60 4/28/11 
J1HK61 4/28/11 
J1HK62 4/28/11 
J1HK63 4/28/11 
J1HK64 4/28/1 1 
J1HK65 4/28/11 
J1HK66 4/28/11 
J1HK67 4/28/11 

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

I IC Statist ca amputation npu t D t aa 

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 

Sample Sample Sample 
Area Number Date 

J1 HK55/ 
C-1 J1HK68 3/1/11 

C-2 J1HK56 4128/1 1 
C-3 J1 HK57 4/28111 
C-4 J1HK58 4/28/11 
C-5 J1HK59 4/28/11 
C-6 J1HK60 4128/11 
C-7 J1HK61 4128111 
C-8 J1 HK62 4/28/11 
C-9 J1HK63 4128/11 
C-10 J1HK64 4/28/11 
C-11 J1HK65 4/28/11 
C-12 J1HK66 4/28111 
C-13 J1HK67 4/28/11 

Statistical C amputations 

95% UCL based on 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Maximum value 

Most Stringent Cleanup Limit for 
nonradionuclida and RAG type 

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

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

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Manganese Mercur 
ma/ka Q PQL mQ/kg Q PQL 

294 X 0.099 0.D11 BM 0.0053 

296 X 0.095 0.0073 B 0.0053 

316 X 0.092 0.0079 B 0.0055 
327 X 0.098 0.013 B 0.0055 
348 X 0.098 0.0052 u 0.0052 
342 X 0.10 0.012 B 0.0055 
328 X 0.10 0.0054 u 0.0054 
278 X 0.093 0.01 2 B 0.0050 
342 X 0.10 0.0091 B 0.0056 
291 X 0.09 0.0087 B 0.0051 
297 X 0.10 0 .055 0.0051 
223 X 0.091 0.015 0.0048 
304 X 0.10 0.016 0.0051 
301 X 0.099 0.0057 B 0.0056 

Manganese Mercury 
mQ/k1 mQ/k~ 

295 0.0092 

316 0.0079 
327 0.013 
348 0.0026 
342 0.012 
328 0.0027 
278 0.012 
342 0.0091 
291 0.0087 
297 0.055 
223 0.D15 
304 0.016 
301 0.0057 

Manganese Mercury 
large data set (n .?10), 

Large data set (n .?10), use 
lognormal and normal 

distribution rejected, use 
MTCAStat lognonnai 

distribution. 
z-statistic. 

13 13 
0% 15% 
307 0.013 
34 0.013 

322 0.023 
348 0.055 

512 GW & River 0.33 GW & River 
Protection Protection 

NA NA 
NA NA 
NA NA 

Because all values are below Because all values are 
background (512 mg/kg) the below background (0 .33 
WAC 173-340 3-part test is mg/kg) the WAC 173-340 3 

not required. part test is not required. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

CALCULATION SHEET 

Date ---'-0"""7 /.,..1,,,31,,,1,....1 __ 
Job No. 14655 Cale. No. 0100X-CA-V0062 

Checked T. E. Queet!JB--, 

Nickel Vanadium Zinc 
mQ/kg Q PQL ma/ka Q PQL ma/ka Q POL 

12.8 0 .12 38.7 X 0.093 36.5 X 0.39 

12.6 0.12 37.4 X 0.089 36.0 X 0.38 

13.3 0.11 38.8 X 0.087 39.6 X 0.37 
12.0 0.12 38.8 X 0.092 61 .0 X 0.39 
11 .1 0.12 40.7 X 0.092 50.2 X 0.39 
12.6 0.13 38.8 X 0.098 48.8 X 0.41 
11.4 0.13 37.8 X 0.096 76.1 X 0.41 
9.3 0.11 34.3 X 0.087 48.2 X 0.37 

12.9 0 .12 39.2 X 0.094 46.7 X 0.40 
11 .1 0.11 35.8 X 0,085 94.8 X 0.36 
13.0 0.12 37.8 X 0.094 44.3 X 0.40 
11.2 0.1 1 32.7 X 0.085 31.5 X 0.36 
10.4 0 .12 34.7 X 0.094 78.7 X 0.40 
11.5 0.12 37.0 X 0.093 39.2 X 0.39 

Nickel Vanadium Zinc 
mQ/kJ ma/kQ ma/kl 

12.7 38.1 36.3 

13.3 38.8 39.6 
12.0 38.8 61 .0 
11 .1 40.7 50.2 
12.6 38.8 48.8 
11 .4 37.8 76.1 
9.3 34.3 48.2 

12.9 39.2 46.7 
-11 .1 35.8 94.8 
13.0 37.8 44.3 
11 .2 32.7 31.5 
10.4 34.7 78.7 
11 .5 37.0 39.2 

Nickel Vanadium Zinc 

Large data set (n .e10), use Large data set (n .e10), use Large data set (n ;?10), 
MTCAStat lognonnal MTCAStat lognonnal use MTCAStat lognormai 

distribution. distribution. distribution. 

13 13 13 
0% 0% 0% 
11.7 37.3 53.5 
1.16 2.28 18.9 
12.4 38.5 64.3 
13.3 40.7 94.8 

19.1 85.1 67.8 River 
GW Protection GW Protection Protection 

NA NA NO 
NA NA YES 
NA NA NO 

Because ail values are Because all values are A detailed assessment will 

below background ( 19.1 below background (85.1 
be performed. The data 

mg/kg) the WAC 173-340 3- mg/kg) the WAC 173-340 3- set meets the 3-part test 

part test is not required . part test is not required. criteria when compared to 
the direct exposure RAG. 

Rev.O 

Rev. No. --='"'""'0=-,---
Date 07/13/1 1 ------

Sheet No. 15 of 29 ------

Benzo(a)anthracene Benzo aJD•rrene Benzo(b fluoranthene Benzo( 1hi1oeMene 
ug/ka Q PQL ug/kg Q PQL UQ/kll Q PQL ua/ka Q PQL 

3.2 u 3.2 6 .4 u 6.4 4.2 u 4.2 7.2 u 7.2 

3.3 u 3.3 6 .6 u 6.6 4.3 u 4.3 7.4 u 7.4 

3.3 u 3.3 6 .6 u 6.6 4.3 u 4.3 7.4 u 7.4 
37 3.2 46 6.4 40 4.2 37 7.2 
30 3.2 25 6.4 18 4.2 15 J 7 .2 
3.1 u 3.1 6 .3 u 6.3 4.1 u 4.1 7.1 u 7.1 
4.2 JX 3.2 8.2 J 6.4 11 J 4.2 7.7 J 7.2 
13 J 3.2 28 6 .4 18 4.2 17 J 7 .2 
3.2 u 3.2 6.4 u 6.4 4.2 u 4.2 7.2 u 7.2 
24 X 3.2 28 6.3 20 4.1 17 J 7.1 
43 X 3.2 43 6.5 31 4.3 22 J 7.3 
27 X 3.1 23 6.3 21 4.1 14 J 7 
96 3.1 88 6 .3 75 4.1 64 7.1 
3.2 u 3.2 6.4 u 6.4 5 .2 JX 4.2 7 .2 u 7.2 

Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perytene 
ug/kg ug/kg ug/kg ug/kg 

1.6 3.3 2.1 3.7 

1.7 3.3 2.2 3.7 
37 46 40 37 
30 25 18 15 
1.6 3.2 2.1 3.6 
4.2 8 .2 11 7.7 
13 28 18 17 
1.6 3.2 2.1 3.6 
24 28 20 17 
43 43 31 22 
27 23 21 14 
96 88 75 64 
1.6 3 .2 5 .2 3.6 

Benzo(a)anthracene Benzo(alovrene Benzo(b fluoranthene Benzo(ghi)perytene 
Large data set (n .e1 0), Large data set (n .e10), 

Large data set (n ;?10), 
Large data set (n ;?10) , 

lognonnal and normal lognonnal and normal lognorrnal and normal 
distribution rejected. use distribution rejected , use 

use MTCAStat lognormal 
distribution rejected , use 

distribution. 
z-statistic. z-statistic. z-statistic. 

13 13 13 13 
38% 38% 31% 38% 
22 23 19 16 
27 25 21 17 
34 35 77 24 
96 88 75 64 

48000 
15 ug/kg GW &River 15 ug/kg GW & River 15 ug/kg GW & River GW &River 

Protection Protection Protection 
ug/kg 

Protection 

YES YES YES NO 
YES YES YES NO 
YES YES YES NO 

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

be performed . The data be perfonned. The data set be perfonned. The data 
part test criteria when 

set meets the 3-part test meets the 3-part test set meets the 3-part test 
compared to the most 

criteria when compared to criteria when compared to criteria when compared to 
stringent RAG. the direct exposure RAG. the direct exposure RAG. the direct exposure RAG. 
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1 600-151 Statistical Calculations 
2 Verification Data C Excavation -
3 
4 
5 

6 

7 
8 
9 

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

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 
39 
40 
41 
42 
43 

44 

45 
46 
47 
48 

49 

50 

Sample Sample Sample 
Area Number Date 
C-1 J1HK55 4/28/11 

Duplicate of 
J1HK68 4/28/11 

J1HK55 
C-2 J1HK56 4/28/11 
C-3 J1HK57 4/28/11 
C-4 J1HK58 4/28/11 
C-5 J1HK59 4/28/11 
C-6 J1HK60 4/28/11 
C-7 J1HK61 4/28/11 
C-8 J1HK62 4/28/11 
C-9 J1HK63 4/28/11 

C-10 J1HK64 4/28/11 
C-11 J1HK65 4/28/11 
C-12 J1HK66 4/28/11 
C-13 J1HK67 4/28/11 

Statistical Comoutation lnout Data 
Sample Sample Sample 

Area Number Date 
J1HK551 

C-1 J1HK68 3/1/11 

C-2 J1HK56 4/28/11 
C-3 J1HK57 4128/11 
C-4 J1HK58 4128/11 
C-5 J1HK59 4/28/11 
C-6 J1HK60 4/28/11 
C-7 J1HK61 4/28/11 
C-8 J1HK62 4/28/11 
C-9 J1HK63 4/28/11 

C-1 0 J1HK64 4/28/11 
C-1 1 J1HK65 4/28/11 
C-12 J1HK66 4128/11 
C-13 J1HK67 4128/11 

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 

(mnlkol unless otherwise noted 
WAC 173-340 3-PART TEST 

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

Anv sample > 2X Cleanup Limit? 

WAC 173-340 Compliance? 

Banzo(k fluoranthane Chrvsene 
uQ/kQ Q PQL U(l/kQ Q PQL 

4.0 u 4.0 4.9 u 4.9 

4.1 u 4.1 5.0 u 5.0 

4.0 u 4.0 5.0 u 5.0 
17 4.0 45 4.9 
8.3 J 4.0 28 J 4.9 
3.9 u 3.9 4.7 u 4.7 
5.2 J 3.9 9.4 J 4.8 
13 J 3.9 21 J 4.8 
3.9 u 3.9 4.8 u 4.8 
9.6 J 3.9 28 J 4.8 
13 J 4.0 41 4.9 
15 3.8 36 J 4 .7 
36 3.9 120 4.8 
3.9 u 3.9 5.5 JX 4.8 

Banzo(k)fluoranthena Chrysane 
ug/kg ua/ka 

2.0 2.5 

2.0 2.5 
17 45 
8.3 28 
2.0 2.4 
5.2 9.4 
13 21 
2.0 2.4 
9.6 28 
13 41 
15 36 
36 120 
2.0 5.5 

Benzo(klfluoranthene Chrvsene 
Large data set (n ;;,10), 

Large data set (n ;;,10), use 
lognormal and normal 

MTCAStat lognormal 
distribution rejected, use 

z-statistic. 
distribution. 

13 13 
38% 31% 
9.8 26 
9.6 32 
14 129 
36 120 

15 ug/kg GW&River 100 ug/kg GW &River 
Protection Protection 

NO YES 
YES NO 
YES NO 

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

exposure RAG. the direct exposure RAG. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 
Data __ 0c..7,.c,/1,,,4-=-/1=-1 __ 

Job No. __ 1-'-4'-"6"'5-'-5 __ 

Fluoranthene 
uQ/k<1 Q PQL 

13 u 13 

13 u 13 

13 u 13 
70 13 
45 13 
13 u 13 
13 u 13 
36 J 13 
13 u 13 
31 J 13 
74 13 
66 13 

170 13 
13 J 13 

Fluoranthane 
uo/lu 

6.5 

6.5 
70 
45 
6.5 
6.5 
36 
6.5 
31 
74 
66 
170 
13 

Fluoranthene 
Large data set (n ~10). 
lognormal and normal 

distribution rejected, use 
z-statistic. 

13 
38% 
41 
47 
63 
170 

18000 
ug/kg 

River Protection 

NO 
NO 
NO 

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

stringent RAG. 

Cale. No. 0100X-CA-V00 2 
Checked T . E. Queen 

lndano(1 ,2,3-cdlnvrane Phenanthrena 
UQ/ka Q PQL UQ/kQ Q PQL 

12 u 12 12 u 12 

12 u 12 12 u 12 

12 u 12 12 u 12 
40 ' 12 41 12 
18 J 12 32 J 12 
12 u 12 12 u 12 
12 u 12 12 u 12 
20 J 12 14 J 12 
12 u 12 12 u 12 
22 J 12 18 J 12 
18 JX 12 73 12 
18 J 12 120 12 
68 12 130 12 
12 u 12 12 u 12 

lndeno(1 ,2,3-cd)pyrane Phananthrene 
UQ/ka un/k, 

6.0 6.0 

6.0 6.0 
40 41 
18 32 
6.0 6.0 
6.0 6.0 
20 14 
6 .0 6.0 
22 18 
18 73 
18 120 
68 130 
6.0 6.0 

lndeno(1,2,3-cdlPvrene Phenanthrane 
Large data set ( n ;;, 1 0 ), Large data set (n ;;,1 0), 
lognormal and normal lognormal and normal 

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

13 13 
46% 46% 
18 36 
18 44 
27 56 
68 130 

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.O 

Rav. No. 0 
Date --0~7~/-14~/~11--

Sheet No. 16 of 29 ------

Pvrane TPH-diasal ranQe TPH-diasel ranQe EXT 
ua/kQ Q PQL uQ/ka Q PQL ua/ka Q PQL 

12 u 12 790 J 690 3700 J 1000 

12 u 12 980 J 690 4300 1000 

12 u 12 700 u 700 2700 J 1000 

90 12 5300 700 15000 1000 
66 12 1400 J 690 8000 1000 
12 u 12 1300 J 690 5100 1000 
12 u 12 680 u 680 2500 J 1000 
29 JX 12 5600 680 26000 1000 
12 u 12 1700 J 700 9200 1000 
44 12 750 J 670 3900 980 
110 12 8900 670 20000 990 
86 12 6100 680 12000 1000 

230 12 5500 670 29000 980 
13 J 12 860 J 690 2700 J 1000 

Pyrene TPH-diesel range TPH-diesal range EXT 
uQ/ka UQ/kg UQ/ka 

6.0 885 4000 

6.0 350 2700 
90 5300 15000 
66 1400 8000 
6.0 1300 5100 
6.0 340 2500 
29 5600 26000 
6.0 1700 9200 
44 750 3900 
110 8900 20000 
86 6100 12000 
230 5500 29000 
13 860 2700 

Pvrene TPH-diasel ranQe TPH-diasel ranQe EXT 
Large data set (n ;;,10), 

Large data set (n ~10), use Large data set (n ;;,10), 
lognormal and normal 

MTCAStat lognormal use MTCAStat lognormal 
distribution rejected , use 

z-statistic. 
distribution. distribution. 

13 13 13 
38% 15% 0% 
54 2999 10777 
65 2859 9142 

83 9123 22089 
230 8900 29000 

48000 200000 
DE, GW, and 

200000 
DE, GW, and 

ug/kg ug/kg 
River 

ug/kg 
River 

GW Protection Protection 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. 
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Attachment to Waste Site Reclassification Form 2011-053 

Originator J. D. Skoglie ~ 
MAXIMUM VALUE 3-PART TEST CALCULATION SHEET 

Washington Closure Hanford 

Project 100-HR-2 Field Remediation 
Date _....;0;.;.7-'--/1'-'3-'--/1....;1 __ 

Job No. ---'1_46_5-'--5'---
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

1 600-151 Maximum Calculations 
2 Verification Data -Excavation C 

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 

Sample Sample Sample 

Area Number Date 
C-1 J1HK55 4/28/11 

Duolicate of J1HK55 J1HK68 4/28/11 
C-2 J1HK56 4/28/11 

C-3 J1HK57 4/28/11 

C-4 J1HK58 4/28/11 

C-5 J1HK59 4/28/11 

C-6 J1HK60 4/28/11 

C-7 J1HK61 4/28/11 

C-8 J1HK62 4/28/11 

C-9 J1HK63 4/28/11 

C-10 J1HK64 4/28/11 

C-1 1 J1HK65 4/28/11 

C-12 J1HK66 4/28/11 

C-13 J1HK67 4/28/11 
Statistical C omoutat ons 

% < Detection limi 
Maximum value 

Most Stringent Cleanup Limit for 
nonradlonuclide and RAG type 

(mg/kal unless otherwise noted 
3-PARTTEST 

Maximum > Cleanup Limit? 
> 10% above Cleanup Limit? 

Any sample > 2X Cleanup Limit? 

3-Part Test Compliance? 

Molybdenum 

ma/ka a PQL 
0.37 B 0.26 
0.25 u 0.25 
0.36 B 0.24 

0.25 u 0.25 

0.25 u 0.25 

0.27 u 0.27 

0.27 u 0.27 
0.24 u 0.24 

0.26 u 0.26 

0.23 u 0.23 

0.26 u 0.26 
0.24 u 0.24 
0.26 u 0.26 
0.26 u 0.26 

Molybdenum 
85% I I 
0.37 I I 

8 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 600-151 , Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Anthracene Fluorene Naphthalene 

ua/ka a PQL u11/ka a PQL U(l/kg a PQL 
3. 1 u 3. 1 5.3 u 5.3 12 u 12 
3. 1 u 3.1 9.0 J 5.4 12 u 12 
3. 1 u 3.1 5.4 u 5.4 12 u 12 

3. 1 u 3.1 5.3 u 5.3 12 u 12 

3. 1 u 3.1 5.3 u 5.3 12 u 12 
3.0 u 3.0 5.2 u 5.2 12 u 12 
3.0 u 3.0 5.3 u 5.3 12 u 12 
3.0 u 3.0 5.3 u 5.3 12 u 12 
3.1 u 3. 1 5.3 u 5.3 12 u 12 
3.0 u 3.0 5.2 u 5.2 12 u 12 
6.7 TX 3.1 5.3 u 5.3 12 u 12 
3.0 u 3.0 6.7 J 5.2 18 JX 12 
3.0 u 3.0 5.2 u 5.2 12 u 12 
3.0 u 3.0 5.3 u 5.3 12 u 12 

Anthracene Fluorene Naphthalene 
92% I I 85% I I 92% I I 
6.7 I I 9.0 I I 18 I I 

240000 64000 16000 
u9/k9 

GW Protection 
ug/kg 

GW Protection 
ug/kg 

GW Protection 

NO NO NO 

NO NO NO 
NO NO NO 

The data set meets the 3- The data set m eels the 3 
The data set meets the 3-part 

part test criteria when part test criteria when 
test criteria when compared to 

the most stringent RAG. 
compared to the most compared to the most 

stringent RAG. stringent RAG. 

Cale. No. 0100X-CA-V0062 
Checked T. E. Quee~ 

Rev. No. O 
Date 07/13/11 

Sheet No. 17 of 29 

4,4-'DDE 4,4-'DDT 

u11/k11 a PQL ua/ka a PQL 
0.24 u 0.24 0.59 u 0.59 
0.24 u 0.24 0.59 u 0.59 
0.24 u 0.24 0.59 u 0.59 
0.25 u 0.25 0.61 u 0.61 
0.55 JX 0.24 0.60 u 0.60 
0.24 u 0.24 0.60 u 0.60 

0.24 u 0.24 0.60 u 0.60 

0.26 JX 0.23 0.57 u 0.57 
0.24 u 0.24 0.60 u .0.60 
0.23 u 0.23 0.56 u 0.56 

0.24 u 0.24 0.60 u 0.60 

0.23 UN 0.23 0.58 u 0.58 

3.4 X 0.25 0.91 J 0.61 

0.24 u 0.24 0.61 u 0.61 

4,4-'DDE 4,4-'DDT 
77% I I 92% I I 
3.4 I I 0.91 I I 

GW &River 3.3 GW & River 
3.3 ug/kg 

Protection ug/kg Protection 

YES NO 

NO NO 

NO NO 

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

meets the 3-part test criteria test criteria when compared to 
when compared to the direct the most stringent RAG. 

exposure RAG. 

Rev. O 

Methylene chloride 

U(l/k(I a PQL 
0.76 u 0.76 
1.0 JB 0.81 

0.71 u 0.71 

0.71 u 0.71 

1.1 u 1.1 

0.82 u 0.82 

0.79 u 0.79 

0.45 u 0.45 

0.88 u 0.88 

0.87 u 0.87 

0.80 u 0.80 

3.4 JB 0.89 

0.90 u 0.90 

1.8 JB 0.86 

Methylene chloride 
77% I I 
3.4 I I 

500 GW 
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 

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 1 

7 

9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

42 
43 
44 
45 
46 
4 
48 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 

Project 100-HR-2 Field Remedia ion 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95¾ UCL Calculation 
J1HK25/ 

4.1 J1HK41 
74.4 J1HK23 
3.2 J1JDW8 Number of samples Uncensored values 
5.0 J1JDW9 Uncensored 18 Mean 
9.7 J1JDX0 Censored Lognormal mean 

37.5 J1JDX1 Detection limit or POL Std. devn. 
7.1 J1HK29 Method detection limit Median 
4.1 J1HK30 TOTAL 18 Min. 
3.3 J1JDX2 Max. 
5.3 J1HK32 
4.9 J1HK33 
4.2 J1HK34 
4.8 J1HK35 Lognormal distribution? Normal distribution? 
5.8 J1HK36 r-squared is: 0.801 r-squared is: 0.568 

21 .6 J1HK37 Recommendations: 
30.0 J1HK38 Reject BOTH lognormal and normal distributions. 
6.4 J1HK39 
5.0 J1JDX3 UCL (based on Z-statistic) is 20.2 

DATA ID Boron 95°/1 UCL Calculation 
J1HK25/ 

3.8 J1HK41 
2.6 J1HK23 
1.9 J1JDW8 Number of samples Uncensored values 
2.5 J1JDW9 Uncensored 18 Mean 
1.2 J1JDX0 Censored Lognormal mean 
1.5 J1JDX1 Detection limit or POL Std. devn. 
3.5 J1HK29 Method detection limit Median 
2.8 J1HK30 TOTAL 18 Min. 
1.6 J1JDX2 Max. 
6.1 J1HK32 
3.1 J1HK33 
16.4 J1HK34 
3.0 J1HK35 Lognormal distribution? Normal distribution? 
7.2 J1HK36 r-squared is: 0.889 r-squared is: 0.577 
2.0 J1HK37 Recommendations: 
2.4 J1HK38 Reject BOTH lognormal and normal distributions. 
2.1 J1HK39 
1.6 J1JDX3 UCL (based on Z-statistic) is 5.0 

DATA ID Cobalt 950/1 UCL Calculat ion 
J1HK25/ 

7.5 J1HK41 
8.2 J1HK23 
6.9 J1JDW8 Number of samples Uncensored values 
8.6 J1JDW9 Uncensored 18 Mean 
6.4 J1JDX0 Censored Lognormal mean 
7.5 J1JDX1 Detection limit or POL Std. devn. 
7.6 J1HK29 Method detection limit Median 
7.9 J1HK30 TOTAL 18 Min. 
7.2 J1JDX2 Max. 
8.3 J1HK32 
8.0 J1HK33 
7.7 J1HK34 
8.0 J1HK35 Lognormal distribution? Normal distribution? 

7.7 J1HK36 r-squared is: 0.923 r-squared is: 0.943 
7.8 J1HK37 Recommendations: 
7.9 J1HK38 Use lognormal distribution. 

7.9 J1HK39 
7.4 J1JDX3 UCL (Land's method) is 7.9 

13.1 
11.8 
18.2 

5.2 
3.2 

74.4 

3.6 
3.5 
3.5 
2.6 
1.2 

16.4 

7.7 
7.7 

0.51 
7.8 
6.4 
8.6 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Ya rds Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date __ 0'-7-'-/1_3_/1_1 __ 

Job No. ---'1--'4-=-65cc5;;..__ 

Ecology Software (MTCAStat) Results 600-151 Waste Site A Excavation 
' 

DATA ID Barium 95% UCL Calculation 
J1HK25/ 

97 .0 J1HK41 
101 J1HK23 
59.0 J1JDW8 Number of samples Uncensored values 
92.5 J1JDW9 Uncensored 18 Mean 92.4 
53.9 J1JDX0 Censored Lognormal mean 92.7 
75.9 J1JDX1 Detection limit or POL Std. devn. 19.6 
135 J1HK29 Method detection limit Median 94.5 
98.0 J1HK30 TOTAL 18 Min. 53.9 
77.0 J1JDX2 Max. 135 
112 J1HK32 
105 J1HK33 
90.3 J1HK34 
96.4 J1HK35 lognormal distribution? Normal distribution? 
115 J1HK36 r-squared is: 0.928 r-squared is: 0.958 
90.7 J1HK37 Recommendations: 
100 J1HK38 Use lognormal distribution. 
90.5 J1HK39 
74.5 J1JDX3 UCL (Land's method) is 102 

DATA ID Cadmium 95¾ UCL Calculation 
J1HK25/ 

0.14 J1HK41 
0.45 J1HK23 
0.11 J1JDW8 Number of samples Uncensored values 
0.12 J1JDW9 Uncensored 18 Mean 0.22 
0.12 J1JDX0 Censored Lognormal mean 0.22 
0.11 J 1JDX1 Detection limit or POL Std. devn. 0.15 
0.27 J1HK29 Method detection limit Median 0.18 
0.20 J1HK30 TOTAL 18 Min. 0.11 
0.15 J1JDX2 Max. 0.66 
0.66 J1HK32 
0.23 J1HK33 
0.11 J1HK34 
0.22 J1HK35 Lognormal distribution? Normal distribution? 
0.31 J1HK36 r-squared is: 0.895 r-squared is: 0.772 
0.23 J1HK37 Recommendations: 
0.36 J1HK38 Reject BOTH lognormat and normal distributions. 
0.12 J1HK39 
0.11 J1JDX3 UCL (based on Z-statistic) is 0.28 

DATA ID Copper 95% UCL Calculation 
J1HK25/ 

14.3 J1HK41 
15.2 J1HK23 
16.1 J1JDW8 Number of samples Uncensored values 
17.7 J1JDW9 Uncensored 18 Mean 18.5 
15.2 J1JDX0 Censored Lognormal mean 18.2 
16.8 J1JDX1 Detection limit or PQL Std. devn. 9.18 
20.6 J1HK29 Method detection limit Median 16.1 
18.8 J1HK30 TOTAL 18 Min. 14.0 
14.4 J1 JDX2 Max. 54.6 
54.6 J1HK32 
16.4 J1HK33 
18.2 J1HK34 
17.2 J1HK35 Lognormal distribution? Normal distribution? 
15.7 J1HK36 r-squared is: 0.530 r-squared is: 0.383 
14.0 J1HK37 Recommendations: 
15.4 J1HK38 Reject BOTH lognormal and normal distributions. 
15.7 J1HK39 
16.0 J1JDX3 UCL (based on Z-statistic) is 22.0 

Cale. No. 0100X-CA-V0062 

Checked T. E. OueenJiijj_ 

Rev. No. 0 
Date 07 /13/11 

Sheet No. 18 of 29 

DATA ID Beryllium 95¾ UCL Calculation 
J1HK25/ 

0.21 J1HK41 
0.15 J1HK23 

0.087 J1JDW8 Number of samples Uncensored values 
0.19 J1JDW9 Uncensored 18 Mean 0.15 

0.063 J1JDX0 Censored Lognormal mean 0.16 
0.14 J1JDX1 Detection limit or PQL Std. devn. 0.054 
0.14 J1HK29 Method detection limit Median 0.15 
0.036 J1HK30 TOTAL 18 Min . 0.036 
0.16 J1JDX2 Max. 0.25 
0.25 J1HK32 
0.15 J1HK33 
0.12 J1HK34 
0.16 J1HK35 Lognormal distribution? Normal distribution? 
0.20 J1HK36 r-squared is: 0.818 r-squared is: 0.952 
0.15 J1HK37 Recommendations: 
0.21 J1HK38 Use normal distribution. 
0.21 J1HK39 
0.14 J1JDX3 UCL (based on !-statistic) is 0.18 

DATA ID Chromium 95¾ UCL Calculation 
J1HK25/ 

13.9 J1HK41 
13.0 J1HK23 
11 .8 J1JDW8 Number of samples Uncensored values 
14.0 J1JDW9 Uncensored 18 Mean 12.8 
11 .6 J1JDX0 Censored Lognormal mean 12.8 
12.3 J1JDX1 Detection limit or POL Std. devn. 0.78 
13.3 J1HK29 Method detection limit Median 13.0 
11 .9 J1HK30 TOTAL 18 Min. 11 .6 
12.3 J1JDX2 Max. 14.0 
13.7 J1HK32 
13.8 J1HK33 
12.1 J1HK34 
13.1 J1HK35 Lognormal distribution? Normal distribution? 
12.9 J1HK36 r-squared is: 0.949 r-squared is: 0.948 
12.1 J1HK37 Recommendations: 
13.2 J1HK38 Use lognormal distribution. 
13.3 J1HK39 
12.2 J1JDX3 UCL (Land's method) is 13.1 

DATA ID Lead 95% UCL Calculation 
J1HK25/ 

6.7 J1HK41 
682 J1HK23 
8.1 J1JDW8 Number of samples Uncensored values 
16.1 J1JDW9 Uncensored 18 Mean 70.9 
23.5 J1JDX0 Censored lognormal mean 58.0 
85.9 J1JDX1 Detection limit or PQL Std. devn. 155 
49.3 J1HK29 Method detection limit Median 23.8 
108 J1HK30 TOTAL 18 Min. 6.7 
12.3 J1JDX2 Max. 682 
56.8 J1HK32 
20.2 J1HK33 
10.0 J1HK34 
24.1 J1HK35 Lognormal distribution? Normal distribution? 
40.7 J1HK36 r-squared is: 0.918 r-squared is: 0.381 
33.2 J1HK37 Recommendations: 
80.2 J1HK38 Use lognormal distribution. 
7.9 J1HK39 

11 .5 J1JDX3 UCL (Land's method) is 133 

Rev.0 
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Washio_, Ck>••~ H•"""" b 
Originator J. D. Skoglie · 

Project 100-HR-2 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 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 

7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 

4 

4 
44 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 

2 

3 

5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Manganese 95% UCL Calculation 
J1HK25/ 

360 J1HK41 
400 J1HK23 
275 J1JDW8 Number of samples Uncensored values 

352 J1JDW9 Uncensored 18 Mean 
263 J1JDXO Censored Lognormal mean 
310 J1JDX1 Detection limit or PQL Std. devn. 

359 J1HK29 Method detection limit Median 

343 J1HK30 TOTAL 18 Min. 

302 J1JDX2 Max. 
364 J1HK32 
357 J1HK33 
350 J1HK34 
361 J1HK35 Lognormai distribution? Normal distribution? 
350 J1HK36 r-squared is: 0.901 r-squared is: 0.920 
343 J1HK37 Recommendations: 
339 J1HK38 Use lognormal distribution. 
317 J1HK39 
309 J1JDX3 UCL (Land's method) is 352 

DATA ID Vanadium 95% UCL Calculation 
J1HK25/ 

42.2 J1HK41 
40.5 J1HK23 
41 .0 J1JDW8 Number of samples Uncensored values 
44.4 J1JDW9 Uncensored 18 Mean 
40.0 J1JDXO Censored Lognormal mean 
40.9 J1JDX1 Detection limit or PQL Std. devn. 
38.3 J1HK29 Method detection limit Median 
43.4 J1HK30 TOTAL 18 Min. 
36.2 J1JDX2 Max. 
41 .3 J1HK32 
41.5 J1HK33 
38.4 J1HK34 
39.7 J1HK35 Lognormal distribution? Normal distribution? 

39.6 J1HK36 r-squared is: 0.974 r-squared is: 0.972 

38.4 J1HK37 Recommendations: 
38.6 J1HK38 Use lognormal distribution. 
39.0 J1HK39 
40.3 J1JOX3 UCL (Land's method) is 41 .0 

DATA 10 Benzo(a)pyrene 95% UCL Calculation 
J1HK25/ 

54 J1HK41 
43 J1HK23 
110 J1JDW8 Number of samples Uncensored values 

30 J1JDW9 Uncensored 18 Mean 
74 J1JDXO Censored Lognormal mean 

43 J1JDX1 Detection limit or PQL Std. devn. 
68 J1HK29 Method detection limit Median 
31 J1HK30 TOTAL 18 Min. 
14 J1JDX2 Max. 
35 J1HK32 
120 J1HK33 
3.2 J1HK34 
14 J1HK35 Lognormal distribution? Normal distribution? 

25 J1HK36 r-squared is: 0.918 r-squared is: 0.914 
11 J1HK37 Recommendations: 
3.4 J1HK38 Use lognormal distribution. 
38 J1HK39 

62 J1JDX3 UCL (Land's method) is 100 

Remaining Sites Verification Package for the 600-151 , Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

336 
336 

34 
347 
263 
400 

40.2 
40.2 
1.98 
40.2 
36.2 
44.4 

43 
51 
33 
37 

3.2 
120 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date --"-07cc/_1_3_/1_1 __ 
Job No. 14655 ------

Ecology Software (MTCAStat) Results, 600-151 Waste Site A Excavation 

DATA ID Mercury 95% UCL Calculation 
J1HK25/ 

0.0080 J1HK41 
0.013 J1HK23 
0.010 J1JDW8 Number of samples Uncensored values 
0.010 J1JDW9 Uncensored 18 Mean 0.013 
0.010 J1JDXO Censored Lognormal mean 0.013 
0.012 J1JDX1 Detection limit or POL Std. devn. 0.0047 
0.022 J1HK29 Method detection limit Median 0.013 
0 .018 J1HK30 TOTAL 18 Min. 0.0027 

0.0083 J1JDX2 Max. 0 .022 
0 .014 J1HK32 
0.014 J1HK33 

0.0027 J1HK34 
0.016 J1HK35 Lognormal distribution? Normal distribution? 
0.019 J1HK36 r-squared is: 0.835 r-squared is: 0.966 
0.010 J1HK37 Recommendations: 
0 .017 J1HK38 Use normal distribution. 
0.010 J1HK39 
0.013 J1JDX3 UCL (based on t-statistic) is 0.014 

DATA ID Zinc 95% UCL Calculation 
J1HK25/ 

48.3 J1HK41 
55.9 J1HK23 
47.0 J1JDW8 Number of samples Uncensored values 
48.1 J1JDW9 Uncensored 18 Mean 56.6 
39.3 J1JDXO Censored Lognormal mean 56.5 
40.4 J1JDX1 Detection limit or POL Std. devn. 20.4 
113 J1HK29 Method detection limit Median 48.2 
68.3 J1HK30 TOTAL 18 Min. 39.3 
42.1 J1JOX2 Max. 113 
99.8 J1HK32 
63.0 J1HK33 
41 .5 J1HK34 
55.4 J1HK35 Lognormai distribution? Normal distribution? 
61 .1 J1HK36 r-squared is: 0 .869 r-squared is: 0.767 
44.0 J1HK37 Recommendations: 
65.4 J1HK38 Reject BOTH lognormal and normal distributions. 
46.5 J1HK39 
40.2 J1JOX3 UCL (based on Z-statistic) is 64.5 

DATA ID Benzo(b)fluoranthene 95% UCL Calculation 
J1HK25/ 

41 J1HK41 
31 J1HK23 
73 J1JDW8 Number of samples Uncensored values 
21 J1JDW9 Uncensored 18 Mean 35 
48 J1JDXO Censored Lognormai mean 40 
26 J1JDX1 Detection limit or PQL Std. devn. 25 
54 J1HK29 Method detection.limit Median 29 
22 J1HK30 TOTAL 18 Min. 2.1 
13 J1JDX2 Max. 86 
27 J1HK32 
86 J1HK33 
2.1 J1HK34 
8.2 J1HK35 Lognormal distribution? Normal distribution? 
19 J1HK36 r-squared is: 0 .917 r-squared is: 0.925 
8.3 J1HK37 Recommendations: 
82 J1HK38 Use lognormat distribution. 
30 J1HK39 
42 J1JOX3 UCL (Land's method) is 71 
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DATA ID Nickel 95% UCL Calculation 
J1HK25/ 

12.0 J1HK41 
12.3 J1HK23 
11 .5 J1JDW8 Number of samples Uncensored values 
13.7 J1JDW9 Uncensored 18 Mean 12.4 
11 .8 J1JDXO Censored Lognormal mean 12.4 
12.1 J1JDX1 Detection limit or PQL Std. devn. 1.25 
12.0 J1HK29 Method detection limit Median 12.1 
11 .6 J1HK30 TOTAL 18 Min. 11 .5 
11 .9 J1JDX2 Max. 16.9 
16.9 J1HK32 
12.4 J1HK33 
12.6 J1HK34 
12.4 J1HK35 Lognormal distribution? Normal distribution? 
11 .8 J1HK36 r-squared is: 0.662 r-squared is: 0.611 
11.7 J1HK37 Recommendations: 
12.2 J1HK38 Reject BOTH lognormal and normal distributions. 
13.3 J1HK39 
11 .8 J1JDX3 UCL (based on Z-statistic) is 12.9 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
J1HK25/ 

32 J1HK41 
27 J1HK23 
130 J1JOW8 Number of samples Uncensored values 
11 J1JDW9 Uncensored 18 Mean 40 
53 J1JDXO Censored Lognormal mean 48 
40 J1JDX1 Detection limit or PQL Std. devn. 34 
54 J1HK29 Method detection limit Median 35 
25 J1HK30 TOTAL 18 Min. 1.6 
11 J1JDX2 Max. 130 
38 J1HK32 
91 J1HK33 
1.6 J1HK34 
7.4 J1HK35 Lognormal distribution? Normal distribution? 
25 J1HK36 r-squared is: 0.919 r-squared is: 0.875 
10 J1HK37 Recommendations: 
86 J1HK38 Use lognormal distribution. 
39 J1HK39 
48 J1JDX3 UCL (Land's method) is 97 

DATA ID Benzo(ghi)perylene 95% UCL Calculation 
J1HK25/ 

44 J1HK41 
25 J1HK23 
75 J1JDW8 Number of samples Uncensored values 
20 J1JDW9 Uncensored 18 Mean 29 
52 J1JDXO Censored Lognormal mean 34 
24 J1JDX1 Detection limit or PQL Std. devn. 25 
3.6 J1HK29 Method detection limit Median 24 
14 J1HK30 TOTAL 18 Min. 3.6 
4.5 J1JDX2 Max. 75 
24 J1HK32 
73 J1HK33 
3.6 J1HK34 
3.8 J1HK35 Lognormal distribution? Normal distribution? 
19 J1HK36 r-squared is: 0.894 r-squared is: 0 .881 
3.7 J1HK37 Recommendations: 
71 J1HK38 Reject BOTH lognormal and normal distributions. 
25 J1HK39 
39 J1JDX3 UCL (based on Z-statistic) is 39 
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Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Benzo(k)fluoranthene 95¾ UCL Calculation 
J1HK25/ 

19 J1HK41 
20 J1HK23 
33 J1JDW8 Number of samples Uncensored values 
9.3 J1JDW9 Uncensored 18 Mean 
32 J1JDXO Censored Lognormal mean 
13 J1JDX1 Detection limit or POL Std. devn. 
22 J 1HK29 Method detection limit Median 
9.3 J1HK30 TOTAL 18 Min. 
2.4 J1JDX2 Max. 
12 J 1HK32 
51 J1HK33 
2.0 J1HK34 
4.5 J1HK35 Lognormal distribution? Normal distribution? 
7.9 J1HK36 r-squared is: 0.941 r-squared is: 0.91 5 
2.0 J1HK37 Recommendations: 
37 J1HK38 Use lognormal distribution. 
12 J1HK39 
24 J1JDX3 UCL (Land's method) is 37 

DATA ID lndeno(1 ,2,3-cd)pyrene 95¼ UCL Calculation 
J1HK25/ 

50 J1HK41 
35 J1HK23 
71 J1JDW8 Number of samples Uncensored values 
25 J1JDW9 Uncensored 18 Mean 
47 J1JDXO Censored Lognormal mean 
27 J1JDX1 Detection limit or POL Std. devn. 
6.0 J1HK29 Method detection limit Median 
6.0 J1HK30 TOTAL 18 Min. 
7.5 J1JDX2 Max. 
6.0 J1HK32 
6.5 J1HK33 
6.0 J1HK34 
6.5 J1HK35 Lognormal distribution? Normal distribution? 
6.0 J1HK36 r-squared is: 0.828 r-squared is: 0.813 
6.o· J1HK37 Recommendations: 
83 J1HK38 Reject BOTH lognormal and normal distributions. 
32 J1HK39 
42 J1JDX3 UCL (based on Z-statistic) is 36 

DATA ID TPH•diesel range 95°/4 UCL Calculation 
J1HK25/ 

2550 J1HK41 
4300 J1HK23 
19000 J1JDW8 Number of samples Uncensored values 
4000 J1JDW9 Uncensored 18 Mean 
5000 J1JDXO Censored Lognormal mean 
4000 J1JDX1 Detection limit or POL Std. devn. 
6600 J1HK29 Method detection limit Median 
6300 J1HK30 TOTAL 18 Min. 
3300 J1JDX2 Max. 
7000 J1HK32 
5300 J1HK33 
2000 J1HK34 
4000 J1HK35 Lognormal distribution? Normal distribution? 

2900 J1HK36 r-squared is: 0.797 r-squared is: 0.459 
3100 J1HK37 Recommendations: 

44000 J1HK38 Reject BOTH lognormal and normal distributions. 
3000 J1HK39 
4000 J1JDX3 UCL (based on Z•statistic) is 11084 

17 
20 
14 
13 

2.0 
51 

26 
28 
25 
16 

6.0 
83 

7242 
6498 
9909 
4000 
2000 

44000 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Ya rds 
and 200 Yards Downstream of River Mile 14 Waste Site 

DATA 

39 
38 
90 
22 
62 
35 
67 
32 
14 
42 
120 
2.4 
13 
27 
12 

110 
36 
55 

DATA 

19 
25 
79 
19 
55 
20 
51 
18 
7.5 
23 
85 
6.0 
6.5 
6.0 
19 
63 
6.0 
78 

DATA 

6200 
11000 
31000 
7200 
9100 
7700 
18000 
26000 
5700 
17000 
13000 
5600 
12000 
11000 
6700 

66000 
7800 
11000 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date 07 /13/11 
Job No. 14655 

Ecology Software (MTCAStat) Results 600-151 Waste Site A Excavation 
' 

ID Chrysene 95¾ UCL Calculatlon 
J1HK25/ 
J1HK41 
J1HK23 
J1JDW8 Number of samples Uncensored values 
J1JDW9 Uncensored 18 Mean 45 
J1JDXO Censored Lognormal mean 51 
J1JDX1 Detection limit or POL Std. devn. 33 
J1HK29 Method detection limit Median 37 
J1HK30 TOTAL 18 Min. 2.4 
J1JDX2 Max. 120 
J1HK32 
J1HK33 
J1HK34 
J1HK35 Lognormal distribution? Normal distribution? 
J1HK36 r-squared is: 0 .907 r·squared is: 0.903 
J1HK37 Recommendations: 
J1HK38 Use lognormal distribution. 
J1HK39 
J1JDX3 UCL (Land's method) is 92 

ID Phenanthrene 95¼ UCL Calculation 
J1HK25/ 
J1HK41 
J1HK23 
J1JDW8 Number of samples Uncensored values 
J1JDW9 Uncensored 18 Mean 33 
J1JDXO Censored Lognormal mean 35 
J1JDX1 Detection limit or POL Std. devn. 28 
J1HK29 Method detection limit Median 20 
J1HK30 TOTAL 18 Min. 6.0 
J1JDX2 Max. 85 
J1 HK32 
J1HK33 
J1HK34 
J1HK35 Lognormal distribution? Normal distribution? 
J1HK36 r-squared is: 0.914 r-squared is: 0.840 
J1HK37 Recommendations: 
J1HK38 Use lognormal distribution. 
J1HK39 
J1JDX3 UCL (Land's method) is 63 

ID TPH-diesel range EXT 95¼ UCL Calculation 
J1HK25/ 
J1HK41 
J1 HK23 
J1JDW8 Number of samples Uncensored values 
J1JDW9 Uncensored 18 Mean 15111 
J1JDXO Censored Lognormal mean 14555 
J1JDX1 Detection limit or POL Std. devn. 14499 
J1HK29 Method detection limit Median 11000 
J1HK30 TOTAL 18 Min. 5600 
J1JDX2 Max. 66000 

· J1HK32 
J1HK33 
J1HK34 
J1HK35 Lognormal distribution? Normal distribution? 
J1HK36 r-squared is: 0.896 . r-squared is: 0.616 
J1HK37 Recommendations: 
J1HK38 Reject BOTH lognormal and normal distributions. 
J1HK39 
J1JDX3 UCL (based on Z-statistic) is 20733 
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DATA ID Fluoranthene 95¾ UCL Calculation 
J1HK25/ 

51 J1HK41 
66 J1HK23 
160 J1JDW8 Number of samples Uncensored values 
40 J1JDW9 Uncensored 18 Mean 70 
100 J1JDXO Censored Lognormal mean 76 
56 J1JDX1 Detection limit or POL Std. devn. 53 
110 J1HK29 Method detection limit Median 52 
40 J1 HK30 TOTAL 18 Min. 6.5 
23 J1JDX2 Max. 170 
52 J1HK32 
170 J1HK33 
6.5 J1HK34 
16 J1HK35 Lognormal distribution? Normal distribution? 
36 J1HK36 r-squared is: 0.954 r-squared is: 0.886 
25 J1HK37 Recommendations: 
160 J1HK38 Use lognormal distribution. 
34 J1HK39 

120 J1JDX3 UCL (Land"s method) is 128 

DATA ID Pyrene 95¼ UCL Calculatlon 
J1HK25/ 

67 J1HK41 
78 J1HK23 

200 J1JDW 8 Number of samples Uncensored values 
55 J1JDW9 Uncensored 18 Mean 91 

140 J 1JDXO Censored Lognormal mean 102 
85 J1JDX1 Detection limit or POL Std. devn. 66 
140 J1HK29 Method detection limit Median 68 
62 J1HK30 TOTAL 18 Min. 6.0 
25 J1JDX2 Max. 220 
69 J1HK32 

220 J1HK33 
6 .0 J1HK34 
22 J1HK35 Lognormal distribution? Normal distribution? 
51 J1HK36 r-squared is: 0.921 r-squared is: 0.904 
28 J1HK37 Recommendations: 

200 J1HK38 Use lognormal distribution. 
54 J1HK39 
140 J1JDX3 UCL (Land's method) is 179 
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Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Arsenic 95% UCL Calculation 
J1HK47/ 

44.5 J1HK54 
22.4 J1HK42 
23.5 J1HK43 Number of samples Uncensored values 
55.9 J1HK44 Uncensored 12 Mean 
15.9 J1HK45 Censored Lognormal mean 
7.0 J1HK46 Detection limit or POL Std. devn. 

32.0 J1HK48 Method detection limit Median 
32.4 J1HK49 TOTAL 12 Min. 
85.0 J1HK50 Max. 
77.5 J1HK51 
19.9 J1JDX4 
104 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .969 r-squared is: 0.906 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 83.4 

DATA ID Boron 95% UCL Calculation 
J1HK47/ 

2.4 J1HK54 
2.4 J1HK42 
1.8 J1HK43 Number of samples Uncensored values 
1.7 J1HK44 Uncensored 12 Mean 
2.5 J1HK45 Censored Lo9normal mean 
2.4 J1HK46 Detection limit or POL Std. devn. 
2.1 J1HK48 Method detection limit Median 
1.8 J1HK49 TOTAL 12 Min. 
2.3 J1HK50 Max. 
2.2 J1HK51 
1.0 J1JDX4 
1.8 J1HK53 

Lo9normal distribution? Normal distribution? 
r-squared is: 0. 775 r-squared is: 0.866 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 2.2 

DATA ID Cobalt 95% UCL Calculation 

7.4 
J1HK47/ 
J1HK54 

6.3 J1HK42 
6.5 J1HK43 Number of samples Uncensored values 
6.9 J1HK44 Uncensored 12 Mean 
6.2 J1HK45 Censored Lognormal mean 
7.1 J1HK46 Detection limit or PQL Std. devn. 
7,7 J1HK48 Method detection limit Median 
7.5 J1HK49 TOTAL 12 Min. 
7.8 J1HK50 Max. 
7.7 J1HK51 
6.1 J1JDX4 
7.8 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.900 r-squared is: 0 .905 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 7.4 

Remaining Sites Verification Packagefor the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 
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2.2 
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7.1 
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Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date ---"0-'--7 /'""'1..;;;3.:.../1'-1'--_ 
Job No. ___ 1;...4..;c6.c..55:;__ __ 

Ecology Software (MTCAStat) Results 600-151 Waste Site B Excavation 
' 

DATA ID Barium 95% UCL Calculation 
J1HK47/ 

92 .7 J1HK54 
82.8 J1HK42 
77.6 J1HK43 Number of samples Uncensored values 
83.8 J1HK44 Uncensored 12 Mean 83.6 
72.3 J1HK45 Censored Lognormal mean 83.9 
88.6 J1HK46 Detection limit or POL Std. devn. 13.5 
95.3 J1HK48 Method detection limit Median 87.3 
86.0 J1HK49 TOTAL 12 Min. 47.2 
94.1 J1HK50 Max. 95.3 
94.5 J1HK51 
47.2 J1JDX4 
88.8 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.689 r-squared is: 0. 775 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 90.0 

DATA ID Cadmium 95% UCL Calcuk1tion 
J1HK47/ 

0.50 J1HK54 
0.34 J1HK42 
0.28 J1HK43 Number of samples Uncensored values 
0.52 J1HK44 Uncensored 12 Mean 0.46 
0.29 J1HK45 Censored Lognormal mean 0.47 
0.15 J1HK46 Detection limit or POL Std. devn. 0.26 
0.39 J1HK48 Method detection limit Median 0.37 
0.35 J1HK49 TOTAL 12 Min. 0.12 
0 .82 J1HK50 Max. 0.95 
0.75 J1HK51 
0.12 J1JDX4 
0.95 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.963 r-squared is: 0.934 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.73 

DATA ID Copper 95% UCL Calculation 
J1HK47/ 

14.2 J1HK54 
12.0 J1HK42 
11 .8 J1HK43 Number of samples Uncensored values 
12.6 J1HK44 Uncensored 12 Mean 13.8 
13.9 J1HK45 Censored Lognormal mean 13.8 
14.7 J1HK46 Detection limit or POL Std. devn. 1.04 
14.0 J1HK48 Method detection limit Median 14.1 
14.1 J1HK49 TOTAL 12 Min. 11 .8 
14.4 J1HK50 Max. 14.8 
14.8 J1HK51 
14.7 J1JDX4 
14.1 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.811 r-squared is: 0 .825 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 14.3 
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DATA ID Beryllium 95% UCL Calculation 
J1HK47/ 

0.14 J1HK54 
0.12 J1HK42 
0.12 J1HK43 Number of samples Uncensored values 

0.13 J1HK44 Uncensored 12 Mean 0.12 

0 .082 J1HK45 Censored Lognormal mean 0.12 

0.14 J1HK46 Detection limit or POL Std. devn. 0.021 
0.13 J1HK48 Method detection limit Median 0.12 

0.11 J1HK49 TOTAL 12 Min. 0.069 

0.12 J1HK50 Max. 0.14 

0.12 J1HK51 
0.069 J1JDX4 
0 .13 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.750 r-squared is: 0.81 O 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 0.13 

DATA ID Chromium 95% UCL Calculation 
J1HK47/ 

12.0 J1HK54 
10.9 J1HK42 
10.9 J1HK43 Number of samples Uncensored values 
11.4 J1HK44 Uncensored 12 Mean 11 .6 
10.5 J1HK45 Censored Lognormal mean 11.6 
11 .6 J1HK46 Detection limit or POL Std. devn. 1.02 
12.2 J1HK48 Method detection limit Median 11.8 
12.1 J1HK49 TOTAL 12 Min. 9.40 
12.8 J1HK50 Max. 12.9 
12.9 J1HK51 
9.4 J1JDX4 
12.3 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.927 r-squared is: 0 .947 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.2 

DATA ID Lead 95% UCL Calculation 
J1HK47/ 

200 J1HK54 
122 J1HK42 
53.4 J1HK43 Number of samples Uncensored values 
198 J1HK44 Uncensored 12 Mean 185 
182 J1HK45 Censored Lognormal mean 228 
20.4 J1HK46 Detection limit or PQL Std. devn. 155 
131 J1HK48 Method detection limit Median 157 
87.0 J1HK49 TOTAL 12 Min. 12.0 
518 J1HKSO Max. 518 
286 J1HK51 
12 J1JDX4 

410 J1HK53 
Lognormal distribution? Normal distribution? 
r-squared is: 0.930 r-squared is: 0 .907 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 679 
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Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 10 Manganese 95% UCL Calculation 
J1HK47/ 

345 J1HK54 
297 J1HK42 
304 J1HK43 Number of samples Uncensored values 
337 J1HK44 Uncensored 12 Mean 
294 J1HK45 Censored Lognormal mean 
331 J1HK46 Detection limit or PQL Std. devn . 
357 J1HK48 Method detection limit Median 
334 J1HK49 TOTAL 12 Min. 
394 J1HK50 Max. 
382 J1HK51 
231 J1JDX4 
384 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.901 r-squared is: 0. 940 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 361 

DATA 10 Vanadium 95¾ UCL Calculation 
J1HK47/ 

37.1 J1HK54 
32 .3 J1HK42 
32.1 J1HK43 Number of samples Uncensored values 
34.1 J1HK44 Uncensored 12 Mean 
34.0 J1HK45 Censored Lognormal mean 
36.6 J1HK46 Detection limit or PQL Std. devn. 
37.6 J1HK48 Method detection limit Median 
38.8 J1HK49 TOTAL 12 Min. 
40.0 J1HK50 Max. 
39.2 J1HK51 
38.0 J1JDX4 
38.7 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.910 r-squared is: 0.920 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 38.1 

DATA ID Benzo(b)fluoranthene 95% UCL Calculation 
J1HK47/ 

12 J1HK54 
11 J1HK42 
2.2 J1HK43 Number of samples Uncensored values 
2.1 J1HK44 Uncensored 12 Mean 
38 J1HK45 Censored Lognormal mean 
2.2 J1HK46 Detection limit or PQL Std. devn. 
4.8 J1HK48 Method detection limit Median 
2.2 J1HK49 TOTAL 12 Min. 
2.0 J1HK50 Max. 
29 J1HK51 
2.3 J1JDX4 
40 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.823 r-squared is: 0. 733 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 19 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 
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Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date ___ 0_7/_1.c.3 __ /1--1 __ 
Job No. ___ 1_4c.:6.c.5.;;;..5 __ 

Ecology Software (MTCAStat) Results, 600-151 Waste Site B Excavation 

DATA 10 Mercury 95% UCL Calculation 
J1HK47/ 

0.013 J1HK54 
0.011 J1HK42 

0 .0082 J1HK43 Number of samples Uncensored values 
0 .0089 J1HK44 Uncensored 12 Mean 0.011 
0.011 J1HK45 Censored Lognormal mean 0.012 
0.014 J1HK46 Detection limit or PQL Std. devn. 0.0039 
0.011 J1HK48 Method detection limit Median 0.011 
0.010 J1HK49 TOTAL 12 Min. 0.0028 
0.014 J1HK50 Max. 0.019 
0.012 J1HK51 

0.0028 J1JDX4 
0 .019 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0. 751 r-squared is: 0.915 
Recommendations: 
Use normal distribution. 

UCL (based on I-statistic) is 0.013 

DATA 10 Zinc 95% UCL Calculation 
J1HK47/ 

47.1 J1HK54 
44.3 J1HK42 
39.6 J1HK43 Number of samples Uncensored values 
41.8 J1HK44 Uncensored 12 Mean 44.0 
44.9 J1HK45 Censored Lognormal mean 44.0 
44.9 J1HK46 Detection limit or PQL Std. devn. 5.19 
45.6 J1HK48 Method detection limit Median 44.9 
42.1 J1HK49 TOTAL 12 Min. 30.7 
48.1 J1HK50 Max. 50.8 
50.8 J1HK51 
30.7 J1JDX4 
47.9 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .802 r-squared is: 0.862 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 46.4 

DATA ID Chrysene 95% UCL Calculation 

14 
J1HK47/ 
J1HK54 

13 J1HK42 
2.5 J1HK43 Number of samples Uncensored values 
2.5 J1HK44 Uncensored 12 Mean 15 
49 J1HK45 Censored Lognormal mean 16 
2.5 J1HK46 Detection limit or PQL Std. devn. 18 
7.3 J1HK48 Method detection limit Median 5.0 
2.5 J1HK49 TOTAL 12 Min. 2.3 
2.3 J1HK50 Max. 49 
33 J1HK51 
2.6 J1JDX4 
49 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0 .832 r-squared is: 0. 735 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 24 
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DATA ID Nickel 95% UCL Calculation 
J1HK47/ 

11 .2 J1HK54 
10.1 J1HK42 
10.6 J1HK43 Number of samples Uncensored values 
10.5 J1HK44 Uncensored 12 Mean 11 .0 
9.9 J1HK45 Censored Lognormal mean 11 .0 
10.8 J1HK46 Detection limit or PQL Std. devn. 0.81 
11 .6 J1HK48 Method detection limit Median 11 .0 
11 .8 J1HK49 TOTAL 12 Min. 9.9 
12.0 J1HK50 Max. 12.1 
12.1 J1HK51 
10.0 J1JDX4 
11 .7 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.937 r-squared is: 0.938 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 11 .5 

DATA ID Benzo(a)anthracene 95¾ UCL Calculation 
J1HK47/ . 

11 .1 J1HK54 
8.2 J1HK42 
1.7 J1HK43 Number of samples Uncensored values 
1.6 J1HK44 Uncensored 12 Mean 11 
37 J1HK45 Censored Lognormal mean 12 
1.7 J1HK46 Detection limit or PQL Std. devn. 14 
4.4 J1HK48 Method detection limit Median 3.1 
1.7 J1HK49 TOTAL 12 Min. 1.5 
1.5 J1HK50 Max. 38 
28 J1HK51 
1.7 J1JDX4 
38 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.827 r-squared is: 0. 723 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 18 

DATA ID TPH-diesel range 95¾ UCL Calculation 
J1HK47/ 

1350 J1HK54 
1500 J1HK42 
350 J1HK43 Number of samples Uncensored values 
340 J1HK44 Uncensored 12 Mean 1123 

2300 J1HK45 Censored Lognormal mean 1164 
940 J1HK46 Detection limit or PQL Std. devn. 863 
345 J1HK48 Method detection limit Median 920 
335 J1HK49 TOTAL 12 Min. 335 
720 J1HK50 Max. 3100 
900 J1HK51 
1300 J1JDX4 
3100 J1HK53 

Lognormal distribution? Normal distribution? 
r-squared is: 0.926 r-squared is: 0.859 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2120 
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Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA 10 Arsenic 95% UCL Calculation 
J1HK55/ 

39.1 J1HK68 
56.5 J1HK56 
29.6 J1HK57 Number of samples Uncensored values 

15.0 J1HK58 Uncensored 13 Mean 
14.4 J1HK59 Censored Lognormal mean 

8.7 J1HK60 Detection limit or POL Std. devn. 

64.2 J1HK61 Method detection limit Median 

8 .9 J1HK62 TOTAL 13 Min. 
65 .9 J1HK63 Max. 
68.3 J1HK64 
62.4 J1HK65 
26 .0 J1HK66 
20.0 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.915 r-squared is: 0.893 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 67 .4 

DATA 10 Boron 95% UCL Calculation 
J1HK55/ 

1.4 J1HK68 
1.6 J1HK56 
3.0 J1HK57 Number of samples Uncensored values 
3.5 J1HK58 Uncensored 13 Mean 

2.6 J1HK59 Censored Lognormal mean 

2.6 J1HK60 Detection limit or PQL Std. devn. 

1.4 J1HK61 Method detection limit Median 
2.5 J1HK62 TOTAL 13 Min. 
2.0 J1HK63 Max. 
1.9 J1HK64 
1.0 J1HK65 
3.5 J1HK66 
1.7 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.967 r-squared is: 0.957 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 2.8 

DATA 10 Cobalt 95¾ UCL Calculation 
J1HK55/ 

7.5 J1HK68 
9.4 J1HK56 
7.3 J1HK57 Number of samples Uncensored values 

7.0 J1HK58 Uncensored 13 Mean 
7.8 J1HK59 Censored Lognormal mean 
7.7 J1HK60 Detection limit or PQL Std. devn. 

5.6 J1HK61 Method detection limit Median 
7.9 J1HK62 TOTAL 13 Min. 

6.7 J1HK63 Max. 
7.3 J1HK64 
5.7 J1HK65 
6.3 J1HK66 
7.3 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.936 r-squared is: 0.930 
Recommendations: 
Use lo9normal distribution. 

UCL (Land's method) is 7.7 

36.8 
38.9 
23.5 
29.6 

8.7 
68.3 

2.2 
2.2 

0.81 
2.0 
1.0 
3.5 

7.2 
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Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date _.....;;.07:...:/..;.1.::.3/'--'1-'1 __ 
Job No. 14655 ------

Ecology Software (MTCAStat) Results 600-151 Waste Site C Excavation 

DATA 10 Barium 95¾ UCL Calculation 
J1HK55/ 

67.0 J1HK68 
71 .4 J1HK56 
91 .2 J1HK57 Number of samples Uncensored values 
95.1 J1HK58 Uncensored 13 Mean 105 
90.7 J1HK59 Censored Lognormal mean 101 
88.0 J1HK60 Detection limit or POL Std . devn. 91 .6 
69.8 J1HK61 Method detection limit Median 88.0 
92.2 J1HK62 TOTAL 13 Min. 41 .0 
405 J1HK63 Max. 405 
69.8 J1HK64 
41 .0 J1HK65 
106 J1HK66 
78.8 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0 .698 r-squared is: 0.448 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 147 

DATA 10 Cadmium 95¾ UCL Calculation 
J1HK55/ 

0.36 J1HK68 
0.48 J1HK56 
0.45 J1HK57 Number of samples Uncenso ·ed values 
0.27 J1HK58 Uncensored 13 Mean 0 .42 
0.22 J1HK59 Censored Lognormal mean 0.43 
0.23 J1HK60 Detection limit or POL Std. devn. 0.18 
0.66 J1HK61 Method detection limit Median 0.45 
0.21 J1HK62 TOTAL 13 Min. 0.21 
0.69 J1HK63 Max. 0.69 
0.59 J1HK64 
0.51 J1HK65 
0.58 J1HK66 
0.26 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.919 r-squared is: 0.928 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.56 

DATA IO Copper 95¾ UCL Calculation 
J1HK55/ 

16.6 J1HK68 
17.7 J1HK56 
15.0 J1HK57 Number of samples Uncensored values 
14.2 J1HK58 Uncensored 13 Mean 14.9 
14.7 J1HK59 Censored Lognormal mean 14.9 
13.2 J1HK60 Detection limit or PQL Std. devn. 2.32 
12.1 J1HK61 Method detection limit Median 14.6 
14.6 J1HK62 TOTAL 13 Min. 11.9 
11 .9 J1HK63 Max. 19.7 
19.7 J1HK64 
14.2 J1HK65 
17.0 J1HK66 
12.5 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0 .969 r-squared is: 0.950 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 16.1 
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DATA 10 Beryllium 95¾ UCL Calculation 
J1HK55/ 

0.10 J1HK68 
0 .13 J1HK56 
0 .13 J1HK57 Number of samples Uncensored values 
0 .14 J1HK58 Uncensored 13 Mean 0 .12 
0 .16 J1HK59 Censored Lognormal mean 0 .12 
0.15 J1HK60 Detection limit or PQL Std. devn. 0.033 

0 .081 J1HK61 Method detection limit Median 0.130 
0 .16 J1HK62 TOTAL 13 Min. 0.042 
0.10 J1HK63 Max. 0.16 
0.11 J1HK64 

0 .042 J1HK65 
0 .12 J1HK66 
0.13 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0 .789 r-squared is: 0 .924 
Recommendations: 
Use normal distribution. 

UCL (based on !-statistic) is 0 .14 

DATA 10 Chromium 95¾ UCL Calculation 
J1HK55/ 

13.2 J1HK68 
14.1 J1HK56 
13.3 J1HK57 Number of samples Uncensored values 
12.8 J1HK58 Uncensored 13 Mean 12.6 
13.5 J1HK59 Censored Lognormal mean 12.6 
12.4 J1HK60 Detection limit or POL Std. devn. 0.99 
10.6 J1HK61 Method detection limit Median 12.8 
13.2 J1HK62 TOTAL 13 Min. 10.6 
11 .7 J1HK63 Max. 14.1 
12.1 J1HK64 
11.4 J1HK65 
13.4 J1HK66 
12.2 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0 .946 r-squared is: 0.959 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 13.1 

DATA 10 Lead 95% UCL Calculation 
J1HK55/ 

34.4 J1HK68 
23.3 J1HK56 
140 J1HK57 Number of samples Uncensored values 
144 J1HK58 Uncensored 13 Mean 139 
21 .4 J1HK59 Censored Lognormal mean 167 
6.7 J1HK60 Detection limit or PQL Std . devn. 185 
641 J1HK61 Method detection limit Median 112 
27.4 J1HK62 TOTAL 13 Min. 6.7 
123 J1HK63 Max. 641 
112 J1HK64 
114 J1HK65 
408 J1HK66 
8.6 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.957 r-squared is: 0.689 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 712 
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Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Manganese 95% UCL Calculation 
J1HK55/ 

295 J1HK68 
316 J1HK56 
327 J1HK57 Number of samples Uncensored values 
348 J1HK58 Uncensored 13 Mean 
342 J1HK59 Censored Lognormal mean 
328 J1HK60 Detection limit or PQL Std. devn. 
278 J1HK61 Method detection limit Median 
342 J1HK62 TOTAL 13 Min. 
291 J1HK63 Max. 
297 J1HK64 
223 J1HK65 
304 J1HK66 
301 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.846 r-squared is: 0.892 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 322 

DATA ID Vanadium 95% UCL Calculation 
J1HK55/ 

38.1 J1HK68 
38.8 J1HK56 
38.8 J1HK57 Number of samples Uncensored values 
40.7 J1HK58 Uncensored 13 Mean 

38.8 J1HK59 Censored Lognormal mean 

37 .8 J1HK60 Detection limit or PQL Std. devn. 

34.3 J1HK61 Method detection limit Median 
39.2 J1HK62 TOTAL 13 Min. 

35.8 J1HK63 Max. 
37.8 J1HK64 
32.7 J1HK65 
34 .7 J1HK66 
37.0 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.925 r-squared is: 0.935 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 38.5 

DATA ID Benzo(a)pyrene 95% UCL Calculation 
J1HK55/ 

3.3 J1HK68 
3.3 J1HK56 
46 J1HK57 Number of samples Uncensored values 

25 J1HK58 Uncensored 13 Mean 

3.2 J1HK59 Censored Lognormal mean 
8.2 J1HK60 Detection limit or PQL Std. devn. 

28 J1HK61 Method detection limit Median 

3.2 J1HK62 TOTAL 13 Min. 

28 J1HK63 Max. 
43 J1HK64 
23 J1HK65 
88 J1HK66 
3.2 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.868 r-squared is: 0.801 
Recommendations: 
Reject BOTH lognormal and normal d istributions. 

UCL (based on Z-statistic) is 35 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 
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Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date 07 /13/1 1 
Job No. --.,-14-6:-5:-5:--

Ecology Software (MTCAStat) Results 600-151 Waste Site C Excavation 

DATA ID Mercury 95¾ UCL Calculation 
J1HK55/ 

0.0092 J1HK68 
0 .0079 J1HK56 
0.013 J1HK57 Number of samples Uncensored values 

0.0026 J1HK58 Uncensored 13 Mean 0.013 
0.012 J1HK59 Censored Lognormal mean 0 .013 

0.0027 J1HK60 Detection limit or PQL Std . devn. 0 .013 
0.012 J1HK61 Method detection limit Median 0 .0092 

0 .0091 J1HK62 TOTAL 13 Min. 0 .0026 
0.0087 J1HK63 Max. 0.055 
0.055 J1HK64 
O.Q15 J1HK65 
0.016 J1HK66 

0 .0057 J1HK67 Lognormal distribution? Normal distribution? 
r-squared is: 0 .902 r-squared is: 0 .585 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.023 

DATA ID Zinc 95% UCL Calculation 
J1HK55/ 

36.3 J1HK68 
39.6 J1HK56 
61 .0 J1HK57 Number of samples Uncensored values 
50.2 J1HK58 Uncensored 13 Mean 53 .5 
48.8 J1HK59 Censored Lognormal mean 53.6 
76.1 J1HK60 Detection limit or PQL Std. devn. 18.9 
48.2 J1HK61 Method detection limit Median 48.2 
46 .7 J1HK62 TOTAL 13 Min. 31 .5 
94.8 J1HK63 Max. 94.8 
44.3 J1HK64 
31 .5 J1HK65 
78.7 J1HK66 
39.2 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.947 r-squared is: 0.881 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 64.3 

DATA ID Benzo(b)fluoranthene 95% UCL Calculation 
J1HK55/ 

2.1 J1HK68 
2.2 J1HK56 
40 J1HK57 Number of samples Uncensored values 
18 J1HK58 Uncensored 13 Mean 19 
2.1 J1HK59 Censored Lognormal mean 23 
11 J1HK60 Detection limit or PQL Std. devn. 21 
18 J1HK61 Method detection limit Median 18 
2.1 J1HK62 TOTAL 13 Min. 2 .1 
20 J1HK63 Max. 75 
31 J1 HK64 
21 J1HK65 
75 J1HK66 
5.2 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.907 r-squared is: 0. 787 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 77 
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DATA ID Nickel 95% UCL Calculation 
J1HK55/ 

12.7 J1HK68 
13.3 J1HK56 
12.0 J1HK57 Number of samples Uncensored values 
11 .1 J1HK58 Uncensored 13 Mean 11 .7 

12.6 J1HK59 Censored Lognormal mean 11 .7 

11 .4 J1HK60 Detection limit or PQL Std. devn. 1.16 

9 .3 J1HK61 Method detection limit Median 11 .5 

12.9 J1HK62 TOTAL 13 Min. 9.30 

11 .1 J1HK63 Max. 13.3 
13.0 J1HK64 
11 .2 J1HK65 
10.4 J1HK66 
11 .5 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0 .930 r-squared is: 0.946 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.4 

DATA ID Benzo(a)anthracene 95% UCL Calculation 
J1HK55/ 

1.6 J1HK68 
1.7 J1HK56 
37 J1HK57 Number of samples Uncensored values 
30 J1HK58 Uncensored 13 Mean 22 
1.6 J1HK59 Censored Lognormal mean 30 
4.2 J1HK60 Detection limit or PQL Std. devn. 27 
13 J1HK61 Method detection limit Median 13 
1.6 J1HK62 TOTAL 13 Min. 1.6 
24 J1HK63 Max. 96 
43 J1HK64 
27 J1HK65 
96 J1HK66 
1.6 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.866 r-squared is: 0. 754 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 34 

DATA ID Benzo(ghi)perylene 95% UCL Calculation 
J1HK55/ 

3.7 J1HK68 
3.7 J1HK56 
37 J1HK57 Number of samples Uncensored values 
15 J1HK58 Uncensored 13 Mean 16 
3.6 J1HK59 Censored Lognormal mean 17 
7.7 J1HK60 Detection limit or PQL Std. devn . 17 
17 J1HK61 Method detection limit Median 14 
3.6 J1HK62 TOTAL 13 Min. 3.6 
17 J1HK63 Max. 64 
22 J1HK64 
14 J1HK65 
64 J1HK66 
3.6 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.897 r-squared is: 0. 738 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 24 
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Project 100-HR-2 Field Remedi lion 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

DATA ID Benzo(k)fluoranthene 95% UCL Calculation 
J1HK55/ 

2.0 J1HK68 
2.0 J1HK56 
17 J1HK57 Number of samples Uncensored values 

8.3 J1HK58 Uncensored 13 Mean 
2.0 J1HK59 Censored Lognormal mean 

5.2 J1HK60 Detection limit or PQL Std . devn. 

13 J1HK61 Method detection limit Median 

2.0 J1HK62 TOTAL 13 Min. 

9.6 J1HK63 Max. 
13 J1HK64 
15 J1HK65 
36 J1HK66 
2.0 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.884 r-squared is: 0. 782 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 14 

DATA ID lndeno(1,2,J-cd)pyrene 95% UCL Calculation 
J1H.K55/ 

6.0 J1HK68 
6 .0 J1HK56 
40 J1HK57 Number of samples Uncensored values 
18 J1HK58 Uncensored 13 Mean 

6 .0 J1HK59 Censored Lognormal mean 

6.0 J1HK60 Detection limit or PQL Std. devn. 
20 J1HK61 Method detection limit Median 

6.0 J1HK62 TOTAL 13 Min. 

22 J1HK63 Max. 
18 J1HK64 
18 J1HK65 
68 J1HK66 
6.0 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.840 r-squared is: 0. 708 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 27 

DATA ID TPH-diesel range 95% UCL Calculation 
J1 HK55/ 

885 J1HK68 
350 J1HK56 

5300 J1HK57 Number of samples Uncensored values 

1400 J1HK58 Uncensored 13 Mean 

1300 J1HK59 Censored Lognormal mean 

340 J1HK60 Detection limit or PQL Std. devn. 

5600 J1HK61 Method detection limit Median 

1700 J1HK62 TOTAL 13 Min. 

750 J1HK63 Max. 
8900 J1HK64 
6100 J1HK65 
5500 J1 HK66 

860 J1HK67 Lognormal distribution? Normal distribution? 
r-squared is: 0.927 r-squared is: 0.830 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9123 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

10 
11 
10 

8.3 
2.0 
36 

18 
19 
18 
18 

6 .0 
68 

2999 
3361 
2859 
1400 

340 
8900 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date __ 0_7_/,,,1:-::3/:-::1:-1 __ 
Job No. __ 1_4_6_5_5 __ 

Ecology So ftw (MTCAS ) R Its 600 151 W are tat esu . - aste s· CE ,te xcavabon 
DATA ID Chrysene 95% UCL Calculation 

J1HK55/ 
2.5 J1HK68 
2.5 J1HK56 
45 J1HK57 Number of samples Uncensored values 
28 J1HK58 Uncensored 13 Mean 26 
2.4 J1HK59 Censored Lognormal mean 32 
9.4 J1HK60 Detection limit or PQL Std. devn. 32 
21 J1HK61 Method detection limit Median 21 
2.4 J1HK62 TOTAL 13 Min. 2.4 
28 J1HK63 Max. 120 
41 J1HK64 
36 J1HK65 
120 J1HK66 
5.5 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0. 907 r-squared is: 0. 718 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 129 

DATA ID Phenanthrene 95% UCL Calculation 
J1HK55/ 

6.0 J1HK68 
6.0 J1HK56 
41 J1HK57 Number of samples Uncensored values 
32 J1HK58 Uncensored 13 Mean 36 
6.0 J1HK59 Censored Lognormal mean 37 
6.0 J1HK60 Detection limit or PQL Std. devn. 44 
14 J1HK61 Method detection limit Median 14 
6.0 J1HK62 TOTAL 13 Min. 6 .0 
18 J1HK63 Max. 130 
73 J1HK64 
120 J1HK65 
130 J1HK66 
6.0 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.845 r-squared is: 0. 727 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 56 

DATA ID TPH-diesel range EXT 95% UCL Calculation 
J1HK55/ 

4000 J1HK68 
2700 J1HK56 
15000 J1HK57 Number of samples Uncensored values 
8000 J1HK58 Uncensored 13 Mean 10777 
5100 J1HK59 Censored Lognormal mean 11241 
2500 J1HK60 Detection limit or PQL Std. devn. 9142 

26000 J1HK61 Method detection limit Median 8000 
9200 J1HK62 TOTAL 13 Min. 2500 
3900 J1HK63 Max. 29000 

20000 J1HK64 
12000 J1HK65 
29000 J1HK66 
2700 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.944 r-squared is: 0 .860 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 22089 

Cale. No. 0100X-CA-V0062 
Checked T. E. Queen 2119= Rev. No. O 

Date 07/13/11 
Sheet No. 26 of 29 

DATA ID Fluoranthene 95% UCL Calculation 
J1HK55/ 

6.5 J1HK68 
6.5 J1HK56 
70 J1HK57 Number of samples Uncensored values 
45 J1HK58 Uncensored 13 Mean 41 
6.5 J1HK59 Censored Lognormal mean 46 
6.5 J1HK60 Detection limit or PQL Std . devn. 47 
36 J1HK61 Method detection limit Median 31 
6.5 J1HK62 TOTAL 13 Min. 6.5 
31 J1HK63 Max. 170 
74 J1HK64 
66 J1HK65 
170 J1HK66 
13 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.880 r-squared is: 0. 752 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 63 

DATA ID Pyrene 95% UCL Calculation 
J1HK55/ 

6.0 J1HK68 
6.0 J1HK56 
90 J1HK57 Number of samples Uncensored values 
66 J1HK58 Uncensored 13 Mean 54 
6.0 J1HK59 Censored Lognormal mean 64 
6.0 J1HK60 Detection limit or POL Std. devn. 65 
29 J1HK61 Method detection limit Median 29 
6.0 J1HK62 TOTAL 13 Min. 6.0 
44 J1HK63 Max. 230 
110 J1HK64 
86 J1HK65 

230 J1HK66 
13 J1HK67 Lognormal distribution? Normal distribution? 

r-squared is: 0.880 r-squared is: 0. 758 
Recommendations: 
Reject BOTH lognormal and normal distributions. 

UCL (based on Z-statistic) is 83 

Rev.0 
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Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

1 

2 
3 
4 

5 

6 
7 

8 
9 

10 
11 
12 

Duplicate Analysis - 600-151 A Excavation 
Sampling Sample Sample Aluminum 

Area Number Date mg/kg o POL 
A-3 J1HK25 4/26/11 11900 X 1.6 

Duplicate of 
J1HK41 4/26/11 11200 X 1.4 

J1HK25 
AnaIys1s: 

TOL 5 
Both> PQL? Yes {continue) 

Duplicate Both >5xTDL? Yes (calc RPO) 
Analysis RPD 6.1% 

Difference > 2 TDL? Not applicable 

up11cate An I • aIvs1s • 6 13 o r 
14 Sampling HEIS 

00 -151 A Excavation 
Sample Iron 

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 

Area Number Date ma/ka o PQL 
A-3 J1HK25 4/26/11 22800 X 3.9 

Duplicate of 
J1HK41 4/26/11 21300 X 3.5 

J1HK25 
Analvsis: 

TOL 5 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) 
Analysis RPD 6.8% 

Difference > 2 TDL? Not applicable 

Duplicate Analysis - 600-151 A Excavation 

Sampling HEIS Sample Zinc 
Area Number Date mg/kg a PQL 
A-3 J1HK25 4/26/11 49.9 0.41 

Duplicate of 
J1HK41 4/26/11 46.7 0.36 

J1HK25 
Analysis: 

TDL 1 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) 
Analysis RPD 6.6% 

Difference > 2 TDL? Not aPPlicable 

0 Duplicate Analysis - 6 0-151 A Excavation 

Sampling HEIS Sample Pyrene 
Area Number Date ua/ka a PQL 
A-3 J1HK25 4/26/11 58 12 

Duplicate of 
J1HK41 4/26/11 75 12 

J1HK25 
Analysis: 

TDL 15 
Both> POL? Yes (continue) 

Duplicate Both >5xTDL? No-Stop (acceptable) 
Analysis RPD 

Difference > 2 TDL? No - acceptable 

Arsenic 
ma/kq a PQL 

3.9 0.68 

4.2 0.66 

10 
Yes {continue) 

No-Stop (acceptable) 

No - acceptable 

Lead 
ma/ka a PQL 

6.8 X 0.28 

6.6 X 0.27 

5 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Benzo(a)anthracene 
ug/kg a PQL 

31 X 3.2 

32 3.1 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

TPH-diesel range 
ua/ka a PQL 
1500 J 700 

3600 J 720 

5000 
Yes (continue) 

No-Stop (acceptable) 

No - acceotable 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 

CALCULATION SHEET 

Date 07/13/11 
Job No. _1_4_65_5 _____ _ 

Barium Beryllium 
ma/ka o POL ma/ka o POL 

101 X 0.078 0.18 B 0.034 

92 .9 0.Q75 0.23 0.033 

2 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

8.4% 
Not applicable No - acceptable 

Magnesium Manganese 
ma/ka a PQL ma/ka a PQL 
5120 3.8 386 X 0.10 

4720 3.4 333 X 0.099 

75 5 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

8.1% 14.7% 
Not applicable Not applicable 

Benzo(a)pyrene Benzo(b)fluoranthene 
uo/ko a PQL ua/kg a PQL 

64 6.5 46 4.2 

44 6.3 36 4.1 

15 15 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

TPH-diesel range EXT 
ug/kg a PQL 
4800 J 1000 

7600 J 1100 

5000 
Yes (continue) 

No-Stop {acceptable) 

No - acceptable 

Cale. No. 0100X-CA-V~ 
Checked T. E. Queen , 

Boron Cadmium 
ma/ka a PQL ma/ka a PQL 

3.8 1.0 0.13 B 0.036 

3.7 0.97 0.14 B 0.041 

2 0.2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Mercury Nickel 
ma/ka a POL mg/kg a PQL 
0.0069 B 0.0054 12.2 X 0.13 

0.0090 B 0.0059 11 .8 X 0.1 2 

0.2 4 
Yes {continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Benzo(ghi)perylene Benzo(k)fluoranthene 
ua/ka a PQL ua/kg a PQL 

45 7.3 23 X 4.0 

42 7.0 15 3.9 

15 15 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Rev.No. 0 
Date 07/13/1 1 

Sheet No. 27 of 29 

Calcium 
ma/ka o PQL 
4490 X 14.5 

4070 14.0 

100 
Yes (continue) 
Yes (calc RPO) 

9.8% 
Not applicable 

Potassium 
ma/ka o POL 
4630 42.1 

4710 40.7 

400 
Yes (continue) 
Yes (calc RPO) 

1.7% 
Not applicable 

Chrysene 
ug/kg o PQL 

39 J 4.9 

38 J 4.7 

15 
Yes (continue) 

No-Stop {acceptable) 

No - acceptable 

Chromium 
ma/ka a PQL 

13.9 0.060 

13.8 
I 

0.058 

1 
Yes {continue) 
Yes (calc RPO) 

0.7% 
Not applicable 

Silicon 
ma/kg a PQL 

299 JX 5.8 

407 J 5.6 

2 
Yes {continue) 
Yes (calc RPO) 

30.6% 
Not applicable 

Fluoranthene 
ua/ka Q POL 

43 X 13 

59 13 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceotable 

Rev. 0 

Cobalt Coooer 
mq/kQ a PQL mg/kQ a POL 

7.8 X 0.1 0 14.8 0 .22 

7.2 X 0.099 13.8 0.22 

2 1 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
7.0% 

No - acceptable Not applicable 

Sodium Vanadium 
ma/ka a PQL ma/ko a PQL 

235 60.7 44.0 0.097 

182 58.6 40.3 0.093 

50 2.5 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
8.8% 

No - acceptable Not applicable 

lndeno(1,2,3-cd)pyrene Phenanthrene 

ua/ka o PQL ua/ka a PQL 
56 12 15 J 12 

44 12 23 J 12 

15 15 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 
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Washington Closure Hanford 
Originator J. D. Sk lie 

Project 100-HR-2 Field mediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

1 600 151 BE Duplicate Analvs1s - - xcavation 
2 
3 
4 

Sampling 
Area 
B-6 

Duplicate of 
5 

6A 
7 

J1HK47 
naIvsIs: 

8 
9 Duplicate 

Analysis 

Sample Sample 
Number Date 
J1HK47 4/27/11 

J1HK54 4/27/11 

TDL 
Both > POL? 

Both >5xTDL? 
RPO 

Difference > 2 TDL? 

Aluminum 
ma/ka Q PQL 

9280 1.4 

10700 1.6 

5 
Yes (continue) 
Yes {calc RPO) 

14.2% 
Not applicable 

10 
11 
12 
13 
14 
15 
16 

Duplicate Analvsis - 60 1 BE 0- 51 xcavatIon 

17 

18 
19 
20 
21 
22 
23 
24 
25 

26 

27 
28 

Sampling HEIS Sample 
Area Number Date 
B-6 J1HK47 4/27/11 

Duplicate of J1HK54 4/27/11 
J1HK47 

Analysis: 
TDL 

Both > POL? 
Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TOL? 

Duplicate Ana1vsis - 600 151 BE - xcava 

Sampling HEIS Sample 
Area Number Date 
B-6 J1HK47 4/27/1 1 

Duplicate of J1HK54 4/27/11 
J1HK47 

Analysis: 
TDL 

Both > POL? 
Duplicate Both >5xTDL? 
Analysis RPO 

Difference > 2 TDL? 

Iron 
ma/ka Q PQL 
17200 3.5 

20300 3.9 

5 
Yes (continue) 
Yes (calc RPD) 

16.5% 
Not applicable 

ti on 
Zinc 

mQ/ka Q PQL 
43.2 0.37 

50.9 0.41 

1 
Yes (continue) 
Yes (calc RPO) 

16.4% 
Not applicable 

29 

30 
31 
32 
33 
34 
35 
36 
37 

38 

39 
40 

Duplicate Analysis - 600- 5 B 1 1 E xcavatIon 

41 

42 
43 
44 
45 
46 
47 

Sampling 
Area 
B-6 

Duplicate of 
J1HK47 

Analysis: 

Duplicate 
Analysis 

HEIS Sample 
Number Date 
J1HK47 4/27/11 

J1HK54 4/27/11 

TDL 
Both > POL? 

Both >SxTOL? 
RPO 

Difference > 2 TDL? 

TPH-dlesel range EXT 
ua/ka Q PQL 
8700 1000 

8900 1100 

5000 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Arsenic 
ma/ka Q PQL 
41.0 0.61 

47.9 0.67 

10 
Yes {continue) 

No-Stop (acceptable) 

No - accePtable 

Lead 
ma/ka Q PQL 

181 X 0.25 

218 X 0.28 

5 
Yes (continue) 
Yes (calc RPD) 

18.5% 
Not applicable 

Benzo(a)anthracene 

ua/ka Q PQL 
17 3.3 

5.2 JX 3.4 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclass ification Form 2011-053 

CALCULATION SHEET 

Date 07/1 3/11 
Job No . ..;1..;46=c.55.c..... ____ _ 

Barium Beryllium 
ma/ka Q PQL mQ/kg Q PQL 

85.3 0.071 0.13 B 0.031 

100 0.078 0.14 B 0.034 

2 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

15.9% 
Not applicable No - acceptable 

Magnesium Manganese 
ma/kQ Q PQL mQ/kg Q PQL 
3930 3.4 318 0.093 

4540 3.8 372 0.10 

75 5 
Yes (continue) Yes (continue) 
Yes (cafc RPO) Yes (calc RPD) 

14.4% 15.7% 
Not applicable Not applicable 

Benzo(a)pyrene Benzo(b)fluoranthene 

uQ/kq a PQL ua/ka a PQL 
15 JX 6.7 12 J 4.4 

16 6.8 11 J 4.5 

15 15 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Checked T. E. Queen 
Cale. No. 01 00X-CA•Vw: 

Boron Cadmium 
ma/kq Q PQL mQ/kq Q PQL 

2.2 0.91 0.45 0.038 

2.5 1.0 0.55 0.042 

2 0.2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Mercury Nickel 
mQ/kq Q PQL ma/ka Q PQL 
0.012 B 0.0053 10.4 0.11 

0.013 B 0.0058 12.0 0.1 3 

0.2 4 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

Ben,to(k)fluoranthene Chrysene 

ua/ka Q PQL ua/kg a PQL 
5.6 J 4.1 19 J 5.0 

4.6 JX 4.2 9.8 JX 5.2 

15 15 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - accePtable No - acceptable 

Rev. No. 0 
Date 07/13/11 

Sheet No. 28 of 29 

Calcium 
mQ/kq Q PQL 
3780 13.1 

4230 14.4 

100 
Yes (continue) 
Yes (calc RPO) 

11.2% 
Not applicable 

Potassium 
ma/ka Q PQL 
2090 38.2 

2430 41 .9 

400 
Yes (continue) 
Yes (calc RPO) 

15.0% 
Not applicable 

Fluoranthene 

ug/kg Q PQL 
24 J 14 

19 J 14 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Chromium 
mQ/kQ Q PQL 

11 .1 0 .054 

12.9 0.059 

1 
Yes (continue) 
Yes (calc RPO) 

15.0% 
Not applicable 

Silicon 
mQ/ka Q PQL 

21 4 5.3 

366 5.8 

2 
Yes (continue) 
Yes (calc RPO) 

52.4% 
Not applicable 

Pyrene 
ug/kg a PQL 

25 JX 12 

25 J 13 

15 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Rev. 0 

Cobalt Copper 
mQ/kQ Q PQL mq/kg Q PQL 

6.7 X 0.093 12.9 0.20 

8.0 X 0.10 15.4 0.22 

2 1 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPD) 
17.7% 

No - acceptable Not applicable 

Sodium Vanadium 
ma/ka Q PQL mQ/ka Q POL 

192 55.0 33.3 0.088 

232 60.3 40.8 0.096 

50 2.5 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (cafc RPO) 
20.2% 

No - acceptable Not applicable 

Acetone TPH-diesef range 

ug/kg Q PQL ug/kg Q PQL 
11 J 6.0 1400 J 700 

30 6.4 1300 J 730 

10 5000 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable 

C-30 



2 
3 
4 

5 

6 

7 
B 
9 

10 
11 
12 
13 
14 
15 
16 

17 

1B 
19 
20 
21 
22 
23 
24 
25 

26 

27 
28 

29 

30 
31 
32 
33 
34 
35 
36 

Washington Closure Hanford 
Originator J. D. Sko lie 

Project 100-HR-2 Field Remediation 
Subject 600-151 Waste Site Cleanup Verification 95% UCL Calculations 

Duplicate Analysis - 600-151 C Excavation 
Sampling Sample Sample Aluminum Arsenic 

Area Number Date m9'ka Q PQL mg/ka Q PQL 
C-1 J1HK55 4/28/11 9770 X 1.5 38.3 0.65 

Duplicate of 
J1HK68 4/2B/11 9440 X 1.5 39.8 0.63 

J1HK55 
Analysis: 

TDL 5 10 
Both> POL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) No-Stop (acceptable) 
Analysis RPO 3.4% 

Difference > 2 TDL? Not aoolicable No - acceptable 

r Ouo11cate A I • na1vs1s - 600- 51 C Excavation 
Sampling HEIS Sample Iron Lead 

Area Number Date mg/kg Q PQL mg/kg Q PQL 
C-1 J1HK55 4/28/11 19300 X 3.7 34.6 X 0.27 

Duplicate of 
J1HK68 4/28/11 19300 X 3.6 34.1 X 0.26 

J1HK55 
Analysis: 

TDL 5 5 
Both> POL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) Yes (calc RPO) 
Analysis RPO 0.0% 1.5% 

Difference > 2 TDL? Not aoolicable Not aoolicable 

Duohcate na1vs1s - . A I I 600 151 C E xcava ti on 

Sampling HEIS Sample Zinc TPH-dlesel range 

Area Number Date mg/kg Q PQL ug/kg Q PQL 
C-1 J1HK55 4/28/11 36.5 X 0.39 790 J 690 

Duplicate of 
J1HK68 4/28/11 36.0 · X 0.38 980 J 690 

J1HK55 
Analysis: 

TDL 1 5000 
Both > PQL? Yes (continue) Yes (continue) 

Duplicate Both >5xTDL? Yes (calc RPO) No-Stop (acceptable) 
Analysis RPO 1.4% 

Difference > 2 TDL? Not aoolicable No - acceotable 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011 -053 

CALCULATION SHEET 

Date 07/1 3/11 
Job No. 14655 --------

Barium Beryllium 
ma/kg Q PQL ma/ka Q PQL 

66.9 X 0.075 0.098 B 0.033 

67.0 X 0.072 0.11 B 0.031 

2 0.2 
Yes (continue) Yes (continue) 
Yes (calc RPO) No-Stop (acceptable) 

0 .1% 
Not applicable No - acceotable 

Ma~nesium Manganese 
mg/kg Q PQL ma/kg Q PQL 
4480 3.6 294 X 0.099 

4280 3.5 296 X 0.095 

75 5 
Yes (continue) Yes (continue) 
Yes (calc RPO) Yes (calc RPO) 

4.6% 0.7% 
Not aoolicable Not aoolicable 

TPH-diesel range EXT 

ug/kg Q PQL 
3700 J 1000 

4300 1000 

5000 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Cale. No. 0100X·CA-V0062 
Checked T. E. Queen~ 

Boron Cadmium 
ma/ka Q PQL mg/ka Q PQL 

1.5 B 0.97 0.36 0.040 

1.3 B 0.93 0.35 0.039 

2 0.2 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No • acceptable No - acceptable 

Mercury Nickel 
ma/kg Q PQL ma/ka Q PQL 
0.011 BM 0.0053 12.8 0.12 

0.0073 B 0.0053 12.6 0.12 

_0.2 4 
Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) 

No - acceotable No - acceptable 

Rev. No. 0 
Date 07/13/11 

Sheet No. 29 of 29 

Calcium 
ma/ka Q PQL 

3830 X 13.9 

3760 X 13.4 

100 
Yes (continue) 
Yes (calc RPO) 

1.8% 
Not applicable 

Potassium 
mQ/ka Q PQL 
1430 40.4 

1420 38.9 

400 
Yes (continue) 

No-Stop (acceptable) 

No - acceptable 

Chromium 
mg/kg Q PQL 

13.9 0.057 

12.5 0.055 

1 
Yes (continue) 
Yes (calc RPO) 

10.6% 
Not applicable 

Silicon 
ma/ka Q PQL 

307 XN 5.6 

282 X 5.4 

2 
Yes (continue) 
Yes (calc RPO) 

8.5% 
Not applicable 

Rev. 0 

Cobalt Copper 
ma/ka Q PQL ma/ka Q PQL 

7.5 X 0.099 16.8 0.21 

7.5 X 0.095 16.3 0.21 

2 1 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
3.0% 

No - acceptable Not applicable 

Sodium Vanadium 
mg/kg Q PQL mg/kg Q PQL 

208 58.1 38.7 X 0.093 

176 55.9 37.4 X 0.089 

50 2.5 
Yes (continue) Yes (continue) 

No-Stop (acceptable) Yes (calc RPO) 
3.4% 

No - acceptable Not applicable 

C-31 



Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

Attachment to Waste Site Reclassification Form 2011-053 Rev. O 
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Attachment to Waste Site Reclassification Form 2011-053 

S•m ple Location 
HEIS S•mple 

Number Date "' 
A-3 JlHK.25 4/26/1 1 

Duplicate of JI HIC5 JIHK4l 4/26111 1.4 0.38 UJ 0.38 4.'.! 0.66 92.9 

A-1 J IHK23 4/'.!6/ 11 \ 1100 I X 1.4 0,35 UJ 0.35 74.4 ! 0.61 IOI X 
JIJDWS 6/7il I 7140 1.6 0.39 lJ 0.39 3.2 0 .68 59.0 
JIIDW9 617/1 I 9820 1.7 0.41 lJ ' 0.41 5.0 i 0.71 92.5 

JIJOX0 6/7il I 6410 1.5 0.37 lJ 0 .37 9.7 OM 53 .9 

JIJDX I 6/7111 8440 1.4 0 .35 I.J 0 .35 37.5 0.6 1 75.9 

A•7 JIHK29 4/26/1 I 9980 X 1.6 0.40 UJ 0.40 7 I 0.70 135 x! 
A-8 JIHKJO 4126/ 11 9490 X 1.5 0.38 UJ 0.38 4. 1 0.66 98 X i 

A-9 rc-sam le JIJDX2 6ntll 8230 1.7 0.42 u 0.42 3.3 0.73 77.0 

A-10 JIHKJ2 4i26il I 11 200 X 1.6 0.38- i UJ 0.38 5.3 I 0.66 112 x , 
A-II JIHK33 4/26111 IIOOO ; X 1.5 0.37 UJ 0.37 4.9 0.64 105 X ! 
A-12 JIHK.34 4/2611 I 8880 i X 1.4 0.35 UJ 0.35 4.2 0.61 90.3 IX . 

A-13 JIHK35 4/'.!6/11 10500 i X 1.6 0.39 UJ 0.39 4.8 0 .67 91,_4 X 
A-14 .IIHK36 4i'.!6/ l l 10400 X 1.6 0.38 IJJ 0.38 5.8 0 .67 115 X 

A-15 JIHK37 4/26/11 X 1.5 0.38 IJJ 0.38 21.6 0 .66 90.7 X 

llHK.38 4/26/1 I X 1.5 0.39 UJ 0.39 30.0 

Jfl-lKJ9 

Duplicate of JI HK47 JIHK54 

H-1 JIHK42 4127111 1.4 0.34 u 0 .34 22.4 0.59 

8-2 l!HK43 4/27/1 1 1.4 0.35 IJ (l.35 23 .5 0.60 

B-3 J\HK.44 4/27/11 9230 1.5 0.38 LI 0.38 55.9 0.65 

B-4 J!HK45 4/27/1 1 7850 1.4 0.35 u 0.35 15.9 0.60 

B-5 JIHK46 4/27/ 11 9700 1.4 0.34 u 0.34 7.0 0.59 

8-7 JIHK48 4/27/ 11 10200 1.6 0.39 lJ 0.39 32.0 0.68 

B-S JIHK49 41'.!7/ l I 10 100 1.4 0.34 \J 0.34 32.4 ! 0.60 

8-9 JIHK50 4127/11 10400 lJ 0.35 85.0 

B-IIJ JIHKSI 4/27/11 0.36 

B- I I re-sarn >1e 2 JIJW46 6/22111 ojs 
B-12 4127/11 

Duplicate of 111·1 K55 J\llK68 4/28/11 9440 I 1.5 0.36 

C:-2 JIHK56 4i28/l I 10300 ' X 1.4 0.35 u 0.35 56.5 0.61 7 1.4 X \ 
C-.l JIHK57 4128/ 1 I 10400 X 1.5 0.37 u 0.37 29.6 0.65 91.2 X [ 
C-4 JIHK58 4/28/11 11100 X 1.5 0.37 u 037 15 .0 0 .65 95 .. 1 X , 
C-5 JIHK59 4/28/ 1 I 113.00 X 1.6 0.40 u 0.40 14.4 0 .69 90.7 'X ! 
C-6 JII-IK.60 4/28/11 10600 X 1.6 0.39 u 0.39 8.7 0.68 88.0 , X i 
C-7 JIHK6I 4/28/11 7900 X 1.4 0.35 i u 0.35 64.2 0.6 1 69.8 I X [ 

i ; 

C-8 JIHK.62 4i28/I I 11 300 X 1.6 0.38 u 0.38 8.9 0.66 92.2 l x i 
C-9 Jll·IK63 4/28/ 11 9250 X 1.4 0.34 u 0.34 65 .9 0 .60 405 X' 

C- 10 JIHK64 4,".!811 I 10000 X 1.6 0.38 u 0.38 6S.3 0.66 69.8 ! X ! 
C- 11 JIHK65 4/28/11 6870 X 1.4 0.34 u 0.34 62.4 0.60 41.0 i X I 
C-12 JIHKb6 4128/11 8820 X 1.5 0.38 u 0.38 26.0 i I fJ .66 106 
C- 13 JIHK67 4i28ill 9820 X 1.5 0.38 u . 0.38 20.0 0.65 78.8 

E ui ment Blonk J IHK69 4m/ll 208 X I.) 0.3'.! u '0}2- 0.55 u 0.55 2.3 

.i Due to RAG exc~d:mccs lh~ e locations were: re•sampled~ Atr,chmcnt I 
Note: Gray c•II• indicate not applicable. Originator J. D. Sko lie 
B ~ estimated result; result is less than the RL hut greater than the MDL C'hcckcd T. E. ( u.ecn 
HE]S • I-lonford Envi ronmental lnfonnation System Cale. No. 0 I OOX-CA-V006'.! 
J ..:z: estimated result Q = qualifier 
M " sample duplicate precision not met T "'" spike and/or spike duplicate is outside control limits. 
N - recovery is outside control limits tJ = undcttt-..:tcd 
PQL = practical quan1itation limit X T,, >40% Jifferen~c between primary and continnation detector results. 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Rev. 0 

L 

0.075 0.23 0.033 

0.070 0.15 B 0.030 

0.078 0.087 13 0.034 

0.0~1 0.19 B 0.035 

0.074 0.063 B 0.032 

0,070 0.14 B 0.0 30 

0.080 0. 14 B ' 0 .035 

0.076 0.036 n 0 .033 

0.084 0. 16 8 0.037 

0.076 0.25 0.033 

0.073 0. I 5 B 0 .03:! 

0.070 0.12 ' B 0 .030 

0.077 0.16 8 I 0 .033 

0.077 0.20 0.033 

0 .076 0. 15 8 0 .033 

0.o78 0.2 1 

0.068 0.12 

0.069 0.12 B 0.030 

0.075 0.13 ' B 0 .033 

0.069 0.082 B 0.030 

0.0h8 0. 14 ll 0 .029 

0.078 0.13 8 0 .034 

0 .069 0. 11 ll 0.030 

0. 12 ll ! 0 .031 

0. 12 ll 0 .03 1 
0.069 8 0 .03 1 

0.070 0. 13 B 0.030 

0.074 0. 13 8 0.032 
0.074 0. 14 ! B 0.032 

0.079 0.16 B 0 .034 
0.078 0.15 B 0.034 

0.070 0.081 B 0.03 1 

0.076 0.16 B 0.033 
0.069 0. 10 8 0.030 
0.076 0. 11 B 0.033 
0.069 0.042 B 0.030 
0.076 0. 12 B 0 .033 
0,075 0. 13 B 0.033 
0.064 0.1)7 ! 8 0.0'.!8 

Shcc1 No. I of27 
Dale 7/13/1 1 
Date. 7/13111 

Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2011 -053 

A ttachment l. 600-1 51 Waste Site Verification Sam le Result5 (Metals). 

HEIS. Sample Boron Cadmium Calc ium Chrom ium 
Sample Location· 

Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q 
A-3 J1 HK25 4n611 1 3.8 1.0 0.13 B 0.036 4490 X 14.5 13.9 i 

Duplicate of. J I HK25 JIHK41 4/26/ 1 I 3.7 0.97 0.14 8 0.04 1 4070 l 14.0 13.8 

A-I .IIHK23 4/26/ 11 2.6 0.90 0.45 I 0,038 4270 X I 3.0 l3.0 
A-2 re-sam le J 1JDW8 6n/l I 1.9 B 1.0 0.11 n ! 0.04~ 3950 14.5 11.8 
A-4 re-sam le J IJDW9 6/7/ 11 2 .5 1.0 0. 12 B 0.0438 3560 15 .1 14.0 
A.-5 rc-sam le JIJDXO 6/7/11 1.2 B 0.96 0. 12 B 0.0402 3680 ! 13.8 11.6 
A-6 re-sam le JIJDX I 6/7/11 1.5 B 0.90 0. 11 B · 0.0377 3800 12.9 12.3 

A-7 JI IIK29 4/26/1 1 3.5 1.0 0.27 0.()38 59 10 X 14.9 13.3 
A-8 Jll!K30 4/26/1 1 2.8 i 0.98 0.20 B 0.042 5550 X 14.1 11.9 ! 

A-9 rc-sam le JIJDX2 6n/l l 1.6 B 1.1 0 .15 13 • 0.0455 3810 ! 15.6 12.3 
A-10 JIHK32 4/26/11 6.1 i 0.98 0 .66 0.040 4980 13.7 
A-II JI HK33 4n6/1l 3.1 0.94 0.23 0.041 4610 13.8 
A-12 J1HK34 4/26/11 16,4 I 0.90 0. 11 B 0.040 6000 
A-13 JIHK35 4/26/11 3.0 I 0.99 o.n 0.043 4630 
A-14 J IHK36 4/'.!6/ ll 7.2 0.99 0.3 1 4520 
A- 15 J IHK37 4/261 1 I 2 .0 0.98 3900 
A-16 JIHK38 4/26/11 2.4 
A-17 JIHK39 4/26/11 

JIJDX3 6ntll 

JJH;lQ.4 4126/ll 
m,1K26 ' .4a6ll.l 

:1m1a1 :·4/WJ;f 
Jll ll<'t& 4/Wll 

A,9 .-'.i.? '. JiHKJI. Al26/n. ,.. , -~"'°" 
A:-Ct~•-· t' , ;JlHJ!';Af>• ~ 6/11 

8-6 J IHK47 4n7/l I 

Duplicate of JI HK47 JIHK54 4127/11 2.5 1.0 

B-1 JIHK42 4n7/l l 2.4 0.88 0.037 3550 I 12.6 10.9 
8-2 JIH K43 4/27/11 1.8 0.89 0.28 I 0.037 3370 12.8 10.9 
B-3 JIHK44 4/27/1 I 1.7 B 0.97 0.52 0.041 3720 13.9 11.4 
B-4 JI HK45 4/27/ 1 I 2.5 i 0.90 0.29 0.037 3530 12.9 10.5 
8 -5 JIHK46 4/2711 I 2.4 0.87 0. 15 B 0.036 3890 11.6 
B-7 l1HK48 4,'27/1 1 2.1 1.0 0.042 3910 i 12.2 
B-S JI HK49 4i27/ J I 1.8 I 0.89 0.037 12. 1 
B-9 J IHK50 4/27/1 1 ? • __ , 

0 .91 0.038 
8-10 JIHK5 1 4/27/1 1 2.2 0 .93 

8- I I rc-sam le 2 J IJ W46 6/2211 1 1.0 
B-12 J IHK53 4/27/1 1 1.8 

-"'~~t":~1~~b~:~;:~;~( :.Jm~~-' ~Lil ¾iii~~-
.B•Hr . t f• · · Jt/ pX<J- ¢tu :1;.'c7ffL 

C-1 J1HK55 4/28/1 1 1.5 

Duplicate of J l HK5.5 J1HK68 4/28/ 11 I.) B I 0.93 0.35 0.039 3760 X 13.4 l'.!.5 

C-2 JIHK.56 4/28/1 1 1.6 B 0.9 0.48 O.D38 3830 X 13.0 14.1 
C-3 JIHK57 4/28/ 11 3.0 0.96 0.45 0.040 4380 X 13.8 13.3 
C-4 JI II K58 4/28/1 1 3.5 0.96 0.27 0.040 3710 X 13.8 12.8 
C-5 JI HK59 4/28/ 1 t· 2.6 1.0 0.22 0,()43 4350 X 14,7 13.5 
C-6 JIHK60 4/28/11 2.6 I 1.0 0.23 0.042 3970 X 14.4 12.4 
C-7 J IHK6 1 4/28/1 1 1.4 8 0.91 0.66 0.038 3650 X 13.1 10.6 
C-8 JI HK62 4/28/11 2 .5 I 0.98 0.21 0.041 39.30 X , 14,'.! 13.2 
C-9 J IHK63 4ns/l 1 2.0 0.88 0.69 0.037 4350 X i 12.7 11 .7 

C-10 JIHK64 4/28/1 I 1.9 B 0 .98 0.59 0.04 1 6920 X i 14.1 12. 1 
C- 11 JIHK65 4/28/1 1 1.0 B 0 .89 0.51 0.037 3380 L"4 12.8 11 .4 
C-1 2 JIHK66 4/28/1 I 3.5 0.98 0.58 0.04 1 4330 X , 14.0 13 .4 
C- 13 J IHK67 4/28/1 I 1.7 B 0 .97 0.26 0.041 3640 I X I 14.0 12.2 

E ui rncnt Blank J I l!K69 4/28/1 1 0 .82 I u 0.8'.!. 0.034 u I 0.034 47.6 X , I I.S 0.13 i 8 

Attachment 
Originator J. D. Sko~lie 
Checked T . E. Queen 
Cale. No. OIOOX-CA-V0062 

Remaining Sites Verification Package fo r the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

PQL 
0.060 

0.058 

0.053 
0.060 
0.062 
0.057 
0.053 
0.06 1 
0.058 
0.064 
0.058 
0.056 

0.052 
0.053 
0.057 
0.053 
0.052 
0.060 
0.052 

0.055 

0.053 
0.057 
0.057 
0.060 
0.059 
0.054 
0.058 
0.052 
0.058 
0.052 
0.058 
0.057 
0.049 

Rev.0 

Cobalt 

mg/kg Q PQL 
7.8 X 0.10 

7.2 X 0.099 

8.2 X 0 .092 
6.9 0.10 
8.6 i 0.1 I 
6.4 0 .098 
7.5 0 .092 
7.6 X 0 .11 
7.9 X 0. 10 
7.2 0.11 
8.3 X 0 . 10 
8.0 X 0.096 
7.7 X 0.092 
8.0 X 0.10 
7.7 X 0 .10 
7.8 X 0.10 
7.9 X 
7.9 X 

6.3 0.09 
6 .5 0 .09 1 
6.9 0 .099 
6.2 0 .091 
7.1 X 

0

0.089 
7.7 0. 1 
7.5 O.o9 
7.8 0 .093 
7.7 

7.5 X 0 .095 

9.4 X 0.092 
7.3 i X 0.098 
7.0 X 0.098 
7.8 X 0.10 
7.7 X 0.10 
5.6 i X 0.093 
7.9 X 0.10 
6.7 X 0.09 
7.3 X 0. 10 
5.7 X 0 .09 1 
6.3 X 0.10 
7.3 X 0099 

0.22 BX 0.084 

Sheet No. '.! of27 
Date 7/ 13111 
Date 7/ 13/11 

Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2011-053 

Attachment 1. 600-151 Waste Site Verification Sam le Results (Metals). 

Sample Location 
HEIS Sample~ Copper Hexavalent· Chromium Iron Lead 

Number Date 
m 

A-3 JlHK25 4/26/11 

Duplicate of J I HK25 J1HK4I 4/26/1 I 

A·l JlHK23 4/26/1 I 15.2 0.20 0. 153 J 0. 153. 20800 X 3.5 682 X 
JIJl>W8 6ntl I 16.1 X 0.22 0.202 0.155 16500 3.9 8. L 
Jl J[)\\/9 6ntll 17.7 X 0.23 0.259 0. 155 19500 4.1 16.1 
JIJDXll 6/7/11 15.2 X 0.21 0.306 0. 155 15200 3.7 21.5 

JIJDXI 6n111 16.8 X 0.20 0.155 u 0.155 16900 3.5 85.9 
JIHK29 4/26/1 1 20.6 0.23 0. 155 UJ 0.1.55 20100 I X 4.0 49.3 X 
J U!IOO 4/26/11 18.8- 0.22 0.153 UJ 0.153 19900 X 3.8 108 X 

,\ • .I) re•~mplc, J!JOX2- 617/ H 14.4 X 0.24 0.155 u 0.155 16200 4.2 12.J. 
A- IO Jll!J(J2 4126/ 1 r 54.6 0.22 0.153 UJ 0. 153 211·00 X 3 .. 8 56.8 X 
A-II JIHKH 412.6/1 l 16.4 0.21 0.154 UJ 0.154 20800 x: 3.7 20.2 X 
A,1 2 JmK:14 4/?..611 I 18.2 0.20 0.154 UJ 0. 154 18600 X 3.5 10 X 
A•ll Jn-tKlS 4126/11 17.2 0.22 0.154 UJ 0.154 20300 X , 3.9 24. 1 X 
,\•14 - JlllKJ6. 406/1 1 15.7 0.22 0.153 UJ 0.153 19600 X 3.8 40.7 X 

4126/11 140 0.22 0.154 UJ 0. 154 19500 XJ 3.8 33.2 X 
4/26111 15 .4 0.22 0. 153 I UJ 0.153 20900 
4[16111 

Duplicate of JI HK47 JIHK54 

B-1 JIHK42 4/27/11 12.0 I 0.19 0.155 u 0.155 16100 I I 3.4 122 X 
B-2 JlHK43 4/27/11 11 .8 • 0.20 0. 154 u 0. 154 16600 I 3.5 53.4 X 
B-3 JlHK44 4/27/l I 12.6 I 0.21 0. 154 u 0. 154 17400 3.8 198 X 
ll-4 Jll-!K45 4/27/11 13.9 I 0.20 0.154 u 0.154 15700 3.5 182 X 
11-S Jll·IK.46 4127/11 14.7 ! 0.19 0. 154 u 0. 154 18500 3.4 10.4 X 
0.7 JlllK4S 4/27/11 14 ; 0.22 0. 154 u 0.154 19400 I 3.9 131 X 
13-3 JlllK49 4127/l I 14.1. 0.20 0.155 u 0.155 19000 3.4 87 X 
fl-9 Jllll{.50 4/271-11 14.4 0.20 0.154 u 0.154 19600 3.5 518 X 

B-10 JIJIKSI 4127!1 l 14.8 0.2 1 o. 155 u 0.155 19700 3.6 286 X 
u 0. 154 

Duplicate of J1 HKSS 

C:-2 JIIIKS6 41.!l!f-ll 17.7 I 0.20 0 .154 u 0.154 20200 X 3.5 23.3 X 
('.J JH-iK51 4/2811 I 15.0 0.21 0. 155 u 0.155 20100 X 3.7 140 X 
C-4 JIHK58 4128111 14.2 0.21 0.154 u 0.154 2 11 00 X 3.7 144 X 
C-5 JIH~!J .412l!/ll 14.7 0.23 0.155 u 0.155 21000 X 4.0 21.4 X 
C•6 JIIIK.60 4/28/l I 13.2 0.22 0. 154 u 0.154 20500 X 3.9 6.7 X 
C-7 Jll·IK61 . 4128/l I 12. l 0.20 0.155 u 0.155 16300 X 3.5 64 1 X 
C-8 11llK62 4/28111 14.6 0.22 0. 154 u 0. 154 2 1300 X 3.8 27.4 X 
C-9 JIHK.6) 4f2Sl l I 11.9 0.20 0. 154 u 0. 154 18400 X 3.4 12J X 

C--to JlllKM 4/28/11 19.7 0.22 0. 154 u 0.154 19600 X 3.8 112 X 
C- 11 Jll!K6S . 4/28/1 I 14.2 0.20 0. 154 u 0.154 19700 X 3.4 114 X 
C- 12 JIHK66 4/28/ 11 17.0 0.22 0. 154 u 0.154 17300 X 3.8 408 X 
C-13 Jll!K67 4/28/11 12.5 0.21 0. 154 u 0.154 19400 X 3.8 8.6 X 

Equipment Blank JIHK69 4/28/ 11 0. 18 B 0.18 _.,r.-:.~)r ~. : \-~~'-~;': ·•' ~;::iY::r,,::. ;, 12?0 X 3.2 0.55 X 
Attachment I 
Originator J. D. Sko~lie 
Checked T. E. Queen 
Cale. No. OIOOX-CA-V0062 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Rev. 0 

Magnesium 

0.25 4720 I 3.4 
0.28 4320 3.8 
0.29 4820 4.0 
0.26 4050 I 3.6 
0.25 4490 ! 3.4 
0.29 4600 3.9 
0.27 5010 3.7 
0.30 4340 4.1 
0.27 4910 3.7 
0.?6 4870 3.6 
0.25 4840 3.4 
0.27 4770 3.8 
0.27 4540 3.7 
0.27 4480 3.7 

0.24 3670 3.3 
0.25 3740 3.4 
0.27 3870 3.7 
0.25 3790 3.4 
0.24 4140 3.3 
0.28 4340 3.8 
0.24 4360 3.3 
0.25 
0.26 

0.25 4550 3.4 
0.26 4160 3.6 
0.26 42 10 3.6 
0.28 4490 3.9 
0.28 4160 I 3.8 
0.25 3380 3.4 
0.27 4460 3.7 
0.24 3690 3.3 
0.27 4250 3.7 
0.24 3580 3.3 
0.27 3620 3.7 
0.27 3980 3.7 
0.23 27 3.1 

Sheet No. 3 of 27 
Date 7/13/1 1 
Date 7/ 13/11 

Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2011-053 

Attachment I. 600-151 Waste Site Verification s~m le Rcsulu (Metals . 

HEIS Sample 
Man anese Mcrcurv Molvbdenum Nicke l 

Sample Location 
Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q 

A-3 JIHK25 4126/ 11 386 X 0. 10 0.0069 B f 0,0054 0.27 u 0.27 12.2 IX 
I 

Duplicate of JI HK25 J1HK41 4/26/rt 333 X 0.099 0.0090 B . 0 .0059 0.26 u 0.26 11.8 X 

A-1 JlHK23 4/26/ 1 I 400 X 0.092 0.013 B 0.0057 0.37 8 0.24 12.3 I x 
JIJDW8 6/7/ 11 275 0.10 0 ,0 10 BM 0.0052 0.47 B 0.27 11.5 

A-4 rc-sam le JlJDW9 617/1 I 352 0. 1 l 0 .010 B 0.0059 0.28 u 0.28 13,7 

A-5 rc-sam le · JIJDX0 6/7/1 I 263 0.098 0 ,010 B 0.0051 0.25 u 0.25 11.8 

A-6 rc-sam le JIJDXI 6/7/11 310 , 0 .092 0.012 B 0.0051 0.24 V i 0.24. 12.1 

A-7 JIHK29 4/26/ 11 359 X 0 .11 0.022 1 0.0054 0.27 U ! 
' 

0.27 12.0 : x 
t\-8 JIHK30 4126/11 343 X 0.10 0.0 18 : 0.0059 0.26 u 0.26 11.6 i X 

A-9 rc-sam le J1JDX2 6/7!1 l 302 0. 11 0 ,0083 1 0,0062 0 ,29 lJ 0.29 11.9 i' 
A- 10 JIHK32 4/26/11 364 X 0. 10 0.0 14 0.2b u 0.26 16.9 X 
A- 11 JlHKJ3 4/26/ 11 357 X 0.096 0.0 14, 0.25 u 0.25 12.4 i X 
A- 12 JIHK34 4/26/11 350 X 0.092 0.0054 0.24 lJ 12.6 X 
A-13 JIHK35 4/26/1 l 36 1 X 0.10 0.016 0.26 12.4 X 
A-14 JIHK36 4126/l 1 350 X 0. 10 0.019 0.26 11.S X 
A-15 JlllK37 4/26/11 343 X 0. 10 0.0096 0.26 11.7 X 
A-16 JlHK38 4/26/11 339 X 0.10 , X 

8-1 J1 HK42 4127/ 11 297 0.01 l 0 .33 B 0.23 10. 1 

B-2 JIHK43 4127/11 304 0.0082 I 0.24 lJ 0.24 10.6 

B-3 JlHK44 4/27/11 337 0.0089 0.26 u 0.16 10.5 
B-4 JlHK45 4/27/ 1 l 294 0.01 1 0 ,24 lJ 9,9 
B-5 JlHK46 4/27/11 331 0 .014 0.23 
B-7 JIHK48 4/27/ 11 357 0.01 I 0.27 

B-8 JlHK49 4/27/ 11 334 0 ,0099 B 
J1HK50 4/27/11 394 0.014 B 
JIHK51 4/27/11 382 
JIJW46 6/22/ 1 l 231 
JIHK53 4/27/l l 

Jt1.tK'S2 _N4121lll, 
J'.fJDX,4 • . ~ /t ( 
Jll·IK55 4/28/ 11 

Duplicate. of Jl HK55 JIHK68 4/28/ 11 296 X , O.Q95 0.0073 i B 0,0053 0.25 0,25 12. 6 

C-2 JIJ-IK 56 4/28/1 I 3 16 X 0 .092 0.0079 B 0.0055 0.36 B 0.24 13.3 

C-3 J1HK57 4128111 327 X - 0.098 0.013 r B ! 0,0055 0.25 lJ 0.25 12.0 

C-4 JIHK58 4/28/11 348 X 0.098 0.0052 lJ 0,0052 0.15 u 0.25 11.1 

C-5 JIHK59 4128il 1 342 X ! 0. 10 0.012 B ! 0,0055 0.27 u 0.27 12.6 

C-6 JlHK60 4/28/11 328 X I O. IO 0.0054 lJ 0 ,0054 0.27 u 0.27 11.4 

C-7 JlJ-IK61 4/28/ 11 278 X 1 0,093 0.012 i 8 ! 0.0050 0.24 LI 0.24 9.3 

C-8 JIHK62 4/28/11 342 X 0. 10 0 ,009 1 B I 0.0056 0.26 lJ 0 .26 12.9 

C-9 JlHK63 4/28/11 291 X l 0.09 0.0087 I B ; 0,0051 0.13 0.23 I J,J 

C-10 JlHK64 4/28/1 l 297 X I 0.10 0.055 0,0051 0.26 0.26 13 ,0 

C-11 J lHK65 4/28il l 223 X i 0 .091 0.0 15 . 0.0048 0.24 u 0.24 11.2 

C -1 2 JlHK66 4/28/11 304 X 0.1() 0 .016 0.0051 0.26 0.26 10.4 

C- 13 l!HK67 4/28/11 301 X ! 0.099 0.0057 0 I 0.11056 0.26 0.26 11.5 

E ui ment Blank JIHK69 4128/11 17 X . 0 .084 0.0050 u ! 0,0050 0.22 i ti 0 .22 0 .35 B 
Aitachment 
Originator J. D. Sko~lic 
Checked T. E. Queen 
Cale, No . OIOOX-CA-V0062 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 

and 200 Yards Downstream of River Mile 14 Waste Site 

' 

I 

i 
i 

Rev.0 

Pota~sium 

PQL mg/kg Q PQL 

0. 13 4630 42.l 

0.12 47 10 40.7 

0,11 2400 37,7 
0 ,13 1540 42 . l 
0, 13 2650 43 ,8 
0.12 1090 j 40.2 
0. 11 1390 37 ,7 
0,13 2390 43 ,3 
0. 12 1950 40.9 
0. 14 1630 45.5 
0.12 2500 ' 41.2 
0.12 2550 39.5 
0.11 1740 37,6 
0,12 2500 41.6-
0.1.2 2290 41.5 
0.12 41.0 
0.13 

0. ll 2120 i 36,8 
0. 11 1860 37,3 
0.12 1820 40.6 
0. 11 37.5 
0.11 36.4 
0 ,13 42.3 

' (I.II 37.1 
0. 11 

0.12 1420 38 ,9 

0. 11 1640 37.8 
0 ,12 2440 40,2 
0.12 2940 40. l 
0. 13 2510 42.7 
0.13 1840 42.0 
0. 11 1410 38 ,0 

0. 12 2590 41.2 
0.1 l 1730 37.0 
0.12 1620 41.1 

0.11 921 37. 1 
0. 12 1690 40,8 

0.12 2020 40.6 
0.10 57 8 34.5 

Sheet No. 4 o f27 
Date 7/ 13/ 11 
Date 7/13/l I 

Rev. No. 0 
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Attachment to Waste Site Reclassification Form 2011-053 

Attachment 1. 600-1 51 Waste Site Verification Samole Result• (Metals). 

HElS Sample 
Selen ium Silicon Si.Iver Sodium 

Sample Location 
Number Dare mg/kg Q PQL mg/kg Q PQL m g/kg Q PQL mg/kg Q PQL 

A-3 JlllK25 4/16/ 11 0 .88 u 0.88 299 j JX i 5.8 0. 16 U i 0.1 6 235 r l 60 .7 

Duplicate of J1 HK'.!S JJHK41 4/26/11 o 8' : u I o g-. ) i I · ) 407 I 
I i 

J 5.6 0 .16 ! U j 0. 16 1s2 I i 58 .6 

A-I J IHK23 4126/1 I 0.79 i U i 0.79 278 JNX 5.2 0. 15 i U ! 0 .15 244 54.3 
A-2 re-sampJi, JIJDW8 6nil1 0.94 ! BM ! 0.88 261 N 5.8 0.16 U , 0. 16 214 · 60.6 

A-4 re-sample JIJDW9 6nll l 0.92 I u , o .92 305 6.1 0.17 lJ ! 0.17 211 63 . l 
A-5 re-sample JIJDXO 6/7/11 0.84. / ll i 084 208 5.5 0. 16 u 0.16 198 57.8 

A-6 re-sample JlJDX I 6/7/11 0 79 u 0 79 313 5.2 0. 15 lJ 0.1 5 219 I 54.2 
A-7 JIHK29 4/261 11 0.91 u 0.91 358 JX 6.0 0.17 lJ 0. 17 248 I ! 62.3 
A-8 JII-IK30 4n6/ll 0.86 u 0.86 318 JX i 5.7 0. 16 (J 0. 11> 294 ' 58.9 I 

A-9 rc-samnlc .J1JDX2 6/7111 0.95 lJ 0.95 307 I 6.3 0.18 , lJ 0.18 208. j 65.4 
A-10 JIHK32 4n6/l l · 0.86 u 0.86 324 JX ! 5.7 0. 16 u 0. 16 257 i 59.2 
A- II J IHK33 4/26/11 0.83 u 0.83 322 JX I 5.5 0.15 i U 0. 15 238 I ' 56.9 
A-12 JIHK34 4i26/I I 0.79 u 0.79 286 JX I 5.2 0 .15 ; U I 0. 15 285 54. l 
A- 13 JII-IK35 4/26/ 11 0.87 u 0.87 280 JX 5.7 0 . 16 ' lJ I 0. 16 225 59 .9 
A-14 JIIIK36 4/26/11 0.87 j U i 0.87 309 JX 5.7 0.16 lJ i 0.16 227 59.7 
A-15 JIHK37 4/2611 L 0.86 ; U i 0.86 275 JX 5.7 0.16 u 0.16 238 59.0 
A- 16 JIHK38 4/26/1 I 0.88 \ U I 0.88 31.3 J 5.8 0. 16 [ Ui 0.16 195 I l 60.2 
A-17 

B-1 JIHK42 4/27111 0.77 I lJ j 0.77 241 I 5.1 0 .14 I u I 0.14 204 I I 52.9 
B-2 .TIHK43 4/27/ 11 0 .78 I u ; 0 .78 303 I 5.1 0 . 15 I u I 0.15 188 I 53 .6 
B-3 JIHK44 4/27/ 11 0.85 ! LI I 0.8 5 299 I 5.6 0. 16 i U j 0. 16 195 I 58.4 
B-4 JIHK45 4/27/1 1 o.79 I u i 0 .79 262 I 5."> 0.15 ! U i 0. 15 204 53 .9 
B-5 JIHK46 4/27/11 0.76 ! ll I 0.76 274 I 5.0 0.14 i U i 0.14 21)2 52.4 
B-7 JIHK48 412111 r 0.89 1 U I 0.89 343 I 5.8 0.17 i U i 0.17 2 14 60.9 ! 

8-8 .II IIK49 4/27/ 11 o.78 I u ! 0.78 331 l 5.l 0. 14 I lJ : 0. 14 225 53.3 
8-9 JIHK50 4/27111 0.80 I LI I 0.80 365 i 5.3 0.15 I lJ ; 0. 15 213 55 .0 

JIHK51 4i27l1 I 0.82 I u I 0.82 384 I 5.4 0. 15 I U , 0 . 15 2 17 , 56.3 
JlJW46 
JIHK53 

JUlfm< 
i.ri.i'Q}yt, 

J1HK55 

Duplicate of JIHK55 JIHK68 

C-2 JIHK56 4/28/1 1 0.79 I ' u 0.79 31 8 X 5.2 0. 15 i ll 0. 15 185 54.3 
C-3 JIHK57 4/28/11 0.84 I lJ 0.84 .139 X 5.5 0.16 l U 0 .16 197 57.8 
C-4 J IHK58 4/28/11 0.84 I u 0.84 356 X 5.5 0 .16 ; ll 0. 16 200 57.7 
C-5 JIHK59 4/28/ 11 0.90 i lJ 0.90 484 X 5.9 0.17 i U 0.17 193 61.4 
C-6 J I IIK60 4/28/1 I 0.88 i U 0.88 465 X 5.8 0 .16 ' lJ 0.16 179 60.4 
C-7 J IHK6 1 4/28/ 1 l O.SO I lJ 0 .80 319 X 5.2 0.15 i LI 0.15 235 54.6 
C-8 JIHK62 4/28111 0.86 u 0.86 537 X 5.7 0.16 i U 0 .16 106 I 59~3 
C-9 JIHK63 4/28/1 l 0.78 u 0.78 288 X 5 .1 0.14 1 ll 0.14 191 ! 53 .3 

C-10 JIHK64 4128/ 1 I 0.86 IJ 0.86 278 X 5.7 0. 16 i U 0. 16 201 ! 59.l 
C-11 JIHK65 4/28/11 0.78 u 0 ,78 208 X 5.1 0.14 i lJ 0. 14 221 l 53.4 
C- 12 J IHK66 4/28/11 0 .86 u 0.86 400 X 5.6 0.16 i ll 0.16 252 i 58.8 
C-13 J1 HK67 4/28/11 0.85 u 0.85 31! X 5.6 0.16 i U 0.16 179 58.4 

Equipment Blank JIHK69 4/28/1 I 0.72 u 0.72 11 3 X 4.8 0.13 I u 0. 13 49 .6 u , 49.6 
Attachment I 
Originator J. D. Skol;\lic 
Checked T. E. Queen 
C~k. No. OIOOX-CA-V0061 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Rev.0 

mg/kg j Q j PQL 

44.0 I 0.097 

40.3 I 0.093 
! 

40.5 0.086 
41.0 l 0.097 
44.4 0.10 
40.0 j 0.092 
40.9 0 .086 
38.3 I 0.099 
43.4 ! 0.094 
36.2 ! 0. 10 
41.3 ' 0.094 
41.5 ' 0.09[ 
38.4 0.086 
39.7 ! 0.095 
39.6 I 0.095 
38.4 i 0 .094 

32.3 I -- -~~ 
31. l 0 .085 
34.1 0 .093 
34.0 0 .086 
36.b , 0 .084 
37.6 , 0.097 
38 .8 
40.0 
39.2 

38.8 IX 0.087 
38.8 I X 0.092 
40.7 X 0.092 
38.8 X O.Q98 
37.8 X 0.096 
34.3 X 0.087 
39.2 X 0.094 
35.8 X 0.085 
37 .8 i X 0.094 
32.7 X 0.085 
34.7 ! X 0.094 
37.0 • X 0.093 
0 .62 i BX 0.079 
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Attachment to Waste Site Reclassification Form 2011 -053 

Metals). Attachment I. 600-151 Waste Site Verification Sample Results (1 

Sample Location 
HEIS Sample Zinc 

Number Date. me.lk!!- 0 POL 
A-3 JIHK25 4/26111 49.9 0.41 

Duplica te of JI HK25 JIHK41 4/26/ 11 46.7 0.36 

A-1 JIHK23 41.?6111 55.9 0.37 
A-2 re-sample JIJDW8 6tl/ J I 47.0 0.41 
A-4 re-sainole JIJDW9 61711 1 48.1 0.43 
A-5 re-samole JIJDXO 6/7/ 11 39.3 0. 3_9 
A-6 re-sample JIJDXI 617/i r 40.4 0.37 

A-7 JIHK29 4/26/ 11 113 0.42 
A-8 mnoo 412611 I 68.3 0.40 

A-9 re-samole J!JDX2 617/11 42. 1 0.44 
A-10 JIHK32 4/2611 1 99.8 0.40 
A-II JIHK33 4/26111 63.0 0.38 
A- 12 . JIHK34 4126/11 41.5 0.37 
A-13 JIHKJ5 4/26/11 55 .4 0.40 
A-14 JIHK.36 4/26/ 1 I 61.1 0.40 
A- 15 JIHK37 4/26/ 11 44.0 0.40 
A- 16 JIH108 4126111 65.4 0.37 
A-17 JlllK39 412611 l 46.5 0.36 

A-1 8 re-samole JIJDX3 6/7111 40.2 0.39 

" · , • A-2 !t;•Ji' .::.L ,-,Jl}l'.K24 · '4/21ill ~ R ;' A,tt• :,'..-·~- )lfl;lq6 1:~ ll 
·., ,, < 1\,$ •-. .. ' mum -4/l,611 1 40 

. ~' A-IJ • .. ,. . JIR1',28 412~tl . -} ' 
. A•9J J HUOl 4f¥11 1 73;3 I & 

:'..: · NUt"~ •:L,. lJH1'40' '.<112611 1 S{t.Bi', .< ,;;. . ,j 
ij-6 : JIHK47 4127/ 1 I 43.2 I 0.37 

Duplicate cf Jl HK47 JHIK54 4/27/ t l 50.9 0.41 

B-1 Jll'lK42 4f.?711 l 44.3 0.36 
B-2 JUIK43 4r;m11 39.6 0.36 
B-3 Jll-lK# 4/27/1 I 41.8 0.39 
B-4 JtlJK4S 4/27/1 I 44.9 0.36 
B-5 JlHK46 4/27/11 44.9 0.35 
B-7 JIHK48 4127111 45 .6 0.41 
ll-8 HlU<.49· 4127/11 42.1 0.36 • 
13.9 Jl! IKSO 4/27/11 48. I 0. 37 
B-10 Jl fll<S l 4/27/1 I 50.8 0.38 

0•1 1 n:..,,..mole2 J!J\\'46 6/2:?/1. I 30.7 0.37 
8-12 JIH'K53 4127/ 11 47 .9 0.36 

B,) t • • t_,_· 'JifllC52t '40.7.!l l :~~~ ~~~r: __ : o'.iKri ,.' 

iH {re'-tall!Pkt-1;' , ;.tiJt)X4 .'.6/'JI IJ. +4i>At½ ~~:~·; ,':Q;40:: 
C-1 JIHKSS 4/28/11 36.5 X 0.39 

Ouplfcate <>f JIIIKSS lll!K68 4/2811 I 36.0 X 0.38 

C-2 JIHK.56 4/28/ ll 39.6 X 0.37 
c.1 JIHKj7 4128/1 l 61.0 X 0.39 
C-4 JIHKS8 4f.!sit I 50.2 X 0.39 
C-5 JIHK59 4/28/11 48.8 X 0.41 
C-6 JIHK60 4/28/ 11 76.1 X 0.41 
C-7 JIHK61 4/28111 48.2 X 0.37 
C-8 JIHK62 4/28/ 11 46.7 X 0.40 
C-9 JIHK63 4/28/11 94.8 X 0.36 

C- 10 JIHK64 4/28/11 44.3 X 0.40 
C-11 JIHK65 4/28/ 11 31.5 X 0.36 
C-12 JIHK66 4/'.!8/ 11 78.7 X 0.40 
C- 13 JIHK67 4/28/11 39.2 X 0.39 

Euuioment Blank JIHK69 4/28/ 11 3.0 X 0.33 

Attachment ------,---
Originator J. D. Skoglie 
Checked T. E. Queen 
Cale. No. OIOOX-CA-V0062 

Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards 
and 200 Yards Downstream of River Mile 14 Waste Site 

Rev.0 
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Attachment I. 600-151 Waste Site Verification Sample Results (Organics). 

CONSTITU.t.:NT 

Duplicate of Jl HK.25 - _ 
A-3 - JJIIK25 

1 
, A-1 - J111K23 A-2 re-sample - J1JDW8 A-4 re-sample - JIJDW9 A-:> re-sample - JlJDX0 

CLASS Jll K4I 
4/26/11 4/26/11 4/26/11 6/7/11 6/7/11 6/7/11-

u2/kl( I Q I PQL I 112'1<~ I Q r PQL T -~v/k2 I Q I PQL I uv/1<2 7 - Q PQ!. J - ug/kg I _Q I PQL I uv/ki;: I Q l PQL 
Acenaohthenc PAH 10 u : 10 9.8 r Ui-9.8 10 u 10 - 10 lJ : 1•-~11 - ~u7 11 JO u I 10 

I Acena1ihthvlenc PAH 9.1 U : 9.1 8.8 rt-i·-··s-:S - -··9j --- ·11 - -9.3 9.0 U / 9.0 9.9 U 9.9 9.0 U I 9.0 
Anthracene PAH ~ -t.il _J _[-- 3.0IU 3.0 3.1 U 3.1 7.4 JX i 3.0 3.3 U 3.3 3. l U I 3.1 

I 
13"'11.o(a)anthracenc PAH 31 - X r 3.2 ~ - _ __ ! __ ~_:} ___ I_'.__ -~ - .21. .. _ _!~ __ _ j___}._L ____ 11_ __ 2x_~ :u: _ __ _?.~ - ~j_ J,3 _ 

Benzo(a)pyrcne PAH 64 ! 6.5 44 6.3 43 6.6 110 ' 6.4 30 7.0 74 I 6.4 
I B~nzo(b)tluor:mthenc PAH - 46 - - --- . 42 - 36 --- 4.1 31 4.3 73 4.2 21 f-- f--4T- - ·:is --r--- I- 4 :2-

Benzo(ghi)ps,rylene PAH 45 7.3 42 7.0 25 J 7.4 75 r- ,_ 7.2 ·- 20 J 7.9 52 , 7.2 
Beruo(k)tluoranthcnc PAH 23 X - 4.0 15 3.9 - 20 4.1 33 -- -- 3.9 9.3 -- J 4.3 ,_. 32 I : 3.9 

-··-· - - ·· -- ..._ ~ ---- - " 
Chrysenc PAH 39 J 4.9 38 J 4.7 38 J 5.0 90 4.8 22 J 5.3 62 I i 4.8 

Dibenzla,h]anthrac~'tle -PAH - 23 JX 11- -1 l -U -1,- -.-1- -U- -II - - 22 - -J- - 11- - - ' ' ' ' 12 
Fluoranthcne PAH 43 - -X --1:i" -- -59 -- ---- -if - 66 - ·· ---·- -13- · - 160- -- ~-- 13 40 

r--
Fluorene PAIi 5.3 U 5.3 5.2 U 5.2 5.4 U 5.4 5.3 U 5.3 5.8 

lndeno(l ,2,3-cdlnvrc-ne PAH 56 12 44 12 35 12 77 12 -
Naohthalt:nc PAH 12 U 12 12 - U - 12 - -- 12 ·--- c.. U ·· 12 - - ·,2 -- lJ 12 

·- --.- ·- _____ :,_. - ·- - - -- "-- ·- --·- ·- ----·-----·-- - - -· ··-- -
--

25 
13 

Phenanthrene PAIi 15 J 12 23 J 12 25 .I 12 79 12 19 
Pvrene l'AJI 58 12 75 12 78 12 200 12 - -

-
55 

Aldrin PEST __ 0.24 ___ t-U __ 0.24 _ 0.26 U .l 0.26 __ 0.27 _J___U ___ _ 0.27 ___ _ 0.25 __ U 0.25 
Alpha-BHC PEST 0.20 I U I 0.20 0.22 U i 0.22 0.23 i U 0.23 0.21 U 0.21 

0.27 
0.23 

aloha-Chlordane PEST _ _Q}l___J.__.!!_ __ LQ:~!.. -~ 0.33 U_j_ _ _Q~~ - -~-1_4 __ L !L.L Q}! _ 0.32 _ _ i U 0.32 -+ ---- • --~ ----
Bcta-BHC PEST 0.63 1 U i 0.63 0.69 U i 0.69 0.70 i U i 0.70 0.66 l U 0.66 __ 0.72 - -~ U ! __ 0.72 I - --- I 

0.35 
n ,;1 I U 0.63 

Delta-BIIC PEST 0.38 I U i 0.38 0.41 U ; 0.41 0.42 i U i 0.42 0.40 · U 1 0.40 0.43 ll 1 0.43 
4,4'-DDD PEST 0.52 ! U i 0.52 osi--u : 0.57 - 0.58 ' U i 0.58 0.54 : __ ll_, __ _Q;_~! __ .!!.:59 i U i 0.59 -- - t--

4,4'-DDE PEST 0.23 I U ' 0.23 0.25 U 0.25 0.25 ' U ! 0.25 0.24 ; U , 0.24 0.26 1 ~-L 0.26 _ _J 
J 4,4'-DDT PEST ~- _Q,_5_6_ ULi_ ~~- ~.2.:.6.!.._ __ JLt _ _Q:5'..! . - ~1'?.. + .. L ___.. __2.62 _ 0.59 , U 0.59 0.64 ' U (__Q_,6i_ 

Dieldrin PEST 0.20 : U ! 0.20 0.22 I U ' 0.22 0.22 ! U 1 0.22 0.21 U ! 0.21 __ _ Q)3 I ·u i 0.23 --- - -

0.38 _ ~-- U 0.38 
o 52 U 0.52 

---t~~~ ~ 0.22 
0.56 
0.20 

Endosulfan I PEST 0. 17 ; U · 0.17 018 ! U ; 0.18 0.19 : U ' 0.19 0.18 U ! 0. 18 0.19 I lJ I 0.19 0.17 u 0.17 

I Endosulfan II PEST 0.27 ; l/ ' 027- - 0.30 j UJ J-0.3Q__ _o,~o _ 1 __ U..!_ L _Q_.3Q _ _ 0.29 U !°-029 --- ·o.31 ll .1- Q:~.!...- __ 0.27 T UT 0.27 
I Endosulfan sulfate PEST 0.26 ; U 0.26 0.29 j UJ · 0.29 0.29 ! UJ : 0.29 0.27 U f 0.27 0.30 U 0.30 0.26 I U 0.26 

Endrin PEST 0.29 ' l/ 0.29 0.32 ; U 0.32 0.32 1 U · 0.32 0.30 U 1 0.30 0.33 lJ 0.33 
Endrinaldehvde PEST 0. 16 , UN 0.16 0. 18 1 U 0.18 0.18 1°_u_i_ o~t8 - ·- 0.17 U I 0. 17 0.19 lJ 0.19 __ _ 

0.29 

-~ 

Emlrin ketone PEST _ Q,47 __ ~_U_! __ ~?.... _Q2.!...+ ..!:!.. _ __Q,~.!.._ _QJ2_ I _'=!,_ I _ 0.52__ 0.49 U I 0.49 - 0.53 ~-1} 0.53 0.46 

I Ciamma-BHC (Lindanc) PEST 0_,_44_ · ~ - - 0 44 __ _.Q:_4!._ j_ '=!._ ~ Q.1r _ _0j9 _J ~.I J!:~_'L __ 0.46 U 0.46 0.50 U 0.50 I 
gamma-Chlordane PEST 0.25 ~ LI 0.25 0.28 · U 0.28 0.28 lJ T 0.28 _0.26 _ ___ U. __ Q_,_~~-- _ 0.29 U 0.29 - - ~ --- -- ---

1 ·, lleptachlor PEST 0.20 U 0.20 0.22 ; U 0.22 0.23 U 0.23 0.21 lJ 0.21 0.23 U 0.23 0.20 r-U 0.20 

--------0,44 

0.25 

·- · f- ---- ·-- - ·-· -
llcptachlor cooxidc PEST 0.41 __ _ __..!:!. _ _l!;_!I __ --~~~- 0.44 0.45 U 0.45 0.42 U _ 0.4~ -- ___ 0~4~ - U 0.46 0.40 I U 0.40 I 

Mcthoxychlor PEST 0.43_ ~. !L _ 0.43 0.47 t' ..!:!_ _ ___Q,_~_? _ __ O,i~ -- U 0.48 0.45 U 0.45 0.49 ~ - _9,~? - _ __2.42 i U 0.42 
Toxaphene PEST 15 UJ 15 16 . lJJ 16 17 UJ 17 16 lJ 16 17 U 17 15 ! lJ 15 

• Due to RAG exceedances the.e locations were re-sampled. Attachment 
Originator 

Checked 
Cale. No. 

J. D. Sko&lie 
T. E. 9,ueen , 

0IO0X-CA-V0062 

Sheet No. 7 of27 
Date 7113/11 
Date -2Q]_I I I 

Rev. No. 0 

~ 
s:,, 
(") 

::r 

~ 
~ ,.. 
s 
~ 
~ 
~ 
u:i 

. §-' 

~ 
(") 

Eo" 
"' "' 8-i 
(") 

!:;. 
5· 
~ 

~ ... s 
N 
0 ..... ..... 
6 
VI 
v) 

r 
0 



~ ::ti 
;: n, 

~ ~ 
c:, --
c:, §· 
~()Q 

i:3._ ~ I CONSTITUENT I CLASS 

t,~ 

Attachment 1. 600-151 Waste Site Verification Sample Results (Organics,. 

A-6 re-sample - JJJDXI A-7 -JJHK29 A-8-JIHK30 A-9 re-sample- JIJDX2 A-I0-JIHK32 A-l l -JIHK33 

617/ll I 4/26/11 I 4/26111 I 6ntll I 4/26/11 I 4/26/ 11 
ug/kg I Q I PQL I ug/kg I Q I PQL I u~/kg I Q I PQL I llgll<.g_LQ LPQL I ug/kg I Q I PQL I ug/kg I Q I PQL 

c:> '<:'.'. I Acenaplnh,m,• I PA H 
~ n, 
::S :::! . I Acenaphthylene I PA H 

I r •..• I . . ... I 10 1 U 10 __ 9 8 __ u _I 9.8 10 I lJ l 10 12 I U 12 - . -··10· I U 10 11 U I 11 

~ ~ I Anlhracene I PAH 
~ §._ 13cnzo a)anlhracenc I' AH 

·-··- 9.3 j _I:)_ Jl:3 -~ U 88 9.2 : U , 9.2 II U 11 9.4 ~ _2:.~ _)0 ?..._ __ u_ _2.:._7__ _ 
:.·-::: 3.2 '. U 3.2 3.0 U 3.0 . ; ·l_

0

_ U_, 3.1 __ _3.8 __ ~_ U . -- ~·8 _ __ 3.2 __ 1 U i-3.2 _ .. 3.3 __ U . 3.3 

~ g lknw(ajpyr.-ne PAH 

I ff~::·____ I ··-· I ~~ i 1 ::~ - ii- f- +·¾~ -.~!·-1-. Li+· -¾-t+F~~ -~~l-x-t~ . - - ~~~ . -- -¥.s 
J--. --~..;..:.;;.;.._=='-----4----"-'-~-I--C::.24 --1 L--1 ~5- ·-1~1-:-uT·1 .1 - ·14 .1 1.3 s 9 0-r- T ' 1 .s n - -1· - - ·11 

<Q., ~ L_ _ _lknzo(b)tluoranthene I PAH 

~ ~ I B_<,nzo(ghi)pcrvknc I PAH 

··13" J 4.1 22 3.9 9.3 J 4.0 4.8 U : J ; 51 4.2 ~ ~ B,:nzo(k)fluoranthenc .PAH 
""'t 00 Chrvsenp PA l-f 

~ ~ Oihenz a,1~ anlhracene PAH 
-- C) 

····· ~~ ~ ~ ·~ ~~ +-0+-t:-- -~}---- --6- r-W-- -~-----b i-:-~~-- .. --~~- --0·- -·H- 1
(2° '. u i ~·; 

~ ""'t Fluoranthf'nr- PAI-I 11 -··- I -·-· l 56- ~ ·· 13 110 ! 13 40 J l3 23 J ! 16 52 14 170 -, - - ~- 14 .. 
.._ ;:;. I Fluorene I PA H 

1-------------+--'·-'-·-··-· -+--"-';}- ~ · - - ~; · ~;-·- ~ f- ~; ·· - ~; --~ 5
1; --- ~·; ·· -- ~ -+- ~;-~--~; ~g- ~; ~-; I ~ : ~·; ; ~ lndeno( I ,2,3-c<I) Tcne P AH 

~ C:, Na hlhalene P AH 
~ '? Phenanlhrene P All 

··12 -- - -i;- · 12·- f-· 12 u 1 12 12 u 12 15 u 1 15- - - ~ u - · -i2 · ·1i-tu: 13·-
n, .._ 
vi vi P renc l'AH 

1------------+------1c---2-'-o---1_1-+--'lc:.2--1f-.--'-5C....1 _ _ __ .....!.?:_ _ _ _!~-i~.+~ 15 I u 15 23 i J 12 85 1 13 
- -· ~,s __ -··· _ .....!.~. 140 12 62 .. -L.-12_~5--.+--:!-- _ _!~_ -- ·~ •--l• __ .... __ !_2 _ ... ~ ~(!._ _,_. 

1
_ 1_3_ 

~- ~ Aldrin PEST 
t, . Alpha-BHC PEST 

0.25 U 0.25 0.26 U 0.26 0.27 U I 0.27 029 I U 0.29 0.27 I U 0.27 0.26 . _ .12..;_0.~ .. 

n 
I 

~ 
0 

---~---------....__o_.2'-1 ......... -u_._-'-o.~ . ...Jl-~ __ lJ __ Jl.:3L. __ ..Q:~~ 1 u 0.23 025 i u 0.25 0.23 u 0.23 0.22 __ .12..1 _ _ 0_.?? .. . 
§ I alpha-Chlor,l,n,• I PEST I I . - I _0)2 lJ 0.32 0.33 U 0.33 0.35 1 lJ ! 0.35_ .. 0.38 U . _ 0.]~--__ .. ..Q:.~~. !.._lJ 0.34 0.34 U : 0.34 

0.65 U 0.65 0.69 U 0.69 0.73 U 0.73 0.78 i U 0.78 0.71 i lJ 0.71 0.70 U ! 0.70 ::!. I Bcta-BHC I PEST 
~ Deha-l!HC PEST 

~ I 4.4'-0DD I PF.'ff 

,..._ ___________ i-._ 0.39 . i-.u __ o.39 -~ D.42_ u 042 _ _ 0.44 __ 
1
. u _

1 

__ 044 __ _ 047 u 0.47 
0. 54 · U 0.54 0.57 U 0.57 0.60 , U 0.60 0.64 U 0.64 

0.43 
0.58 

~ 4,4'-DDE PEST 

~ I 4,4'-DDT I PEST 

1------------'----'----+--·----"""--+---0.23 .. I u ... 0.23 . .. 0.25 _ _ u ____ 0.2s _ . . .. 1.2 ___ :. 1 .. .!- 0.26 . 0.2s : u 0.28 
0.58 lJ 0.58 0.61 U 0.61 0.88 . J 0.65 0.69 ! 

.~ 

I) 0.69 0.63 --- ---- -- -- --
vi Oieldrin PFST 
c:, . 
':-<:: Endosultan I PEST 

I I . --· I 0.21 : U I 0.21 ~ OJ2 U 0.22 0.23 i U ! 023 0.25 i 
0.17 i IJ 0.17 0.18 lJ 0.18 0.19 ' U : 0.19 0.21 ! 

u 
u 

0.25 0.22 -·--··-- -
0.21 0.19 

~ Endosulfan II PEST 
- · - ---·---, -- ·•- -- ·-

J 0.34 0.31 
t;- Endosulfan sulfate Pl'ST 

Endrin PEST 

0.28 ; U 0.28 0.30 ; UJ 0.30 0.31 ...i.. lJJ j __ 031 . 1 034 ~ 1 
I ---- -- I I 0.27 _ ' .U , _0 .27 ... 0.29 _ .i . ~ - 0.29 . . 0.30 i UJ I 0.30 0.32 1 

0.30 ' U ! 0.30 0.32 I U I 0.32 0.33 ! u T 0.33 0.36 i · · " ·· · "·· · .. · " .. 
u 
~ 

Endrin aldehvde PEST I 

Endrin ketone PEST 
Ganuna-BllC (Lindane) PEST 

_9-!2 .. r' (1-j_ ~ _z_ ~!....; ~ 11, _ ~.~ - ~ 0.:.l_? _t_l!_L 919 0.20 --U - - ,-·-:-i-------
__ ...... __ __. _~ ~ -y U ; 048 _ _ 0.51 _;... .. ~~ ~.:.~ _ _ 0. ·~} __ ~ _, _ 0~ .~ .0 57 U ! 0.57 052 U i 0.52 I 0.51 .. '- -~+ _0_21 __ 
·-···· I · -··· I 0.46 I U j 0.46 _ _Q.48 _..i._U 1 0.48 0.)1 U 0.)1 0.54 U i 0.54 __ .Q~~ --··· U · 0.49 0.49 7· U 049 

' gamma-Chlordane PEST 
Heptachlor PEST 

0.26 U . 0.26 0.28 T·u · 0.28 0.29 U 0.29 0.31 U : 0.31 0.28 IJ I - . . . . .... 
1 ---- 1 0.2 i-i iT ,-aj1· a .22--ru + ·o.2T- ·a.23 u 0.23 0.2s u 1 0.25 0.23 u , .. •· i- ~ -::::.--- I-; .--r·--;;-:;:;-

0.42 i LI i 0.42 0.44 U . 0.44 0.47 - lJ 0.47 0.50 U I 0.50 0.45 U : 

0.28 
~23 

Heocachlor eoox ide PEST 
Methox vchlor PEST 
Toxaphene PEST 

0.45 
0.44 U ' 0.44 0.47 I U 0.47 0.49 U 0.49 0.53 --- U ' 0.53 - 0.48 -IUI 0.48 

16 U I 16 16 j UJ 16 17 UJ - - U i 18 · - ·-17 18 17 UJ i 17 17 
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Att•chmenl I. 600-151 W•sle Site Verification Sample Results (Organics). 
A-12 -JUIK34 I A-13-JIHK35 I A-14-J1HK36 I A-IS -JIHK37 I A-16-JIHK38 I A-17 - JlHK39 

CONSTITUENT CLASS 4/26/11 4/26/11 4/26/11 4/26/11 4/26/11 

. PQL ug/kg Q l'QL ug/kg Q PQL ul!fkg Q PQL ullfk2 Q PQL u~/kg Q PQL 
Acenanhthene PAH 9.9 I U 9.9 11 I U : 11 10 U 10 10 U : 10 11 U I 11 10 1 U I 10 

Acenaphlhylenc PAH 8.9 ' u -- ~-2 .. _9.5·-, u ·•- 9.5 9.2 u 9.2 ·u . tLT~Jj-= ~~ 9.j _ u 9.5 9.3 I u 9.3 
Anthracenc PAI-I 3.0 lJ 3.0 3.2 U I 3.2 3.1 U 3.1 3.1 U · 3.1 4.7 JX 3.2 3.1 ' U ' 3.1 

Benzo(a)anthracene PAH 3.2 IJ 3.2 7.4 • JX . 3.4 25 _ ,__ __ - :i::i- ··-9.s·-r· J i 3.3 86 i 3.4 39 X 3.3 -
Bcnzo(a)pyrcne PAH · 6.4 U 6.4 14 -- , - ,...- .. 6.8 25 6.5 II J 6.6 6.7 U 6.7 38 I ! 6.6 1 

Benzo(b)fluoranlhene PAH 4.2 u · >-4:i"° _ __ 82 · - J- 4.4 19 4.3 8.3 JX · 4.3 82 - - -~ ---+- - 30 - -.- · ·;-4 .3 -

Bcnzoruhi)oerylcnc PAIi 7.1 U 7.1 · 7.6 L J 7.6 19 J 7.3 7.4 U 7.4 71 7.6 25 J i 7.4 
Ben1.0(k)fluoranthcne PAH 3.9 u ·· -- i<i - - ·u" J 4.2 7.9 i J 4.0 4.0 ; U 4.0 37 , 4. 1 1i_ r _J _ ___ 4.ll 

Chryscnc PAH 4. 8 U 4.8 13 J -Ti · .· =· 2T _~cL:49 __ . _1_L~-J: 5.0 110 . 5.1 36 J 5.0 
Dibcnzfa,hlanthracene PAfl 11 i U ' 11 ____ 12 .... U __ 12 _ _ II . U ; II 11 ; U 11 12 ; U i 12 II U 11 

Fluoramhene PAH 13 I lJ 1 13 16 J 14 36 J i 13 25 i J 13 160 14 34 J 13 

- I ~ i ~-t ~-: : ~ I ~ -: · ~ -; -~x-. ~; -- -~1- ~,j··- - ~f ·· - -if-+ ~-1 --~t--- --w ___ y_ - ~; ·-

I ~ - 1~ --~--r~:·1~:r- -:~-tf!·~ -·~=t~---:~ - ·- !~-=-1~~ :~-- ~- - :~ 
5.2 
12 
12 
12 
12 - U 12 22 ' J -~ -- -~-- - - - ~ ·-~ --- ·-~ · _J_L_~ . 200 ' 13 54 12 

u 0.26 0.26 u I 0.26 0.26 u 0.26 0.26 u ! 0.26 0.27 U 0.27 0.25 . u .,. 0.25 . 
- .. i.1 . 0.22 0.22 ! U ' 0.22 0.22 lJ . 0 .22 0.23 U 0.23 0.23 U 0.23 0.21 U ·1 0.21 

0.26 · -
0.22 

aloha-Chlordane PEST 0.34 U 0.34 -· 0.34·-· i.; " j 0.34 .. 0.33 . ·-··u . 0.33- . ···o:34 ·u-r· 0.34---0.35 --·>- u· --0.35-· - 0.32 U , 0.32 

Bcla-BHC PEST o:69-· . iT - 0.69 - 0.69 u I 0.69 0.68 u 0.68 0.70 u : 0.70 0.73 u . 0.73. ·- o:66 . . -ur·o~6-7 
~~!~;;; ~~~~ ~::~ ~ ~::~ -~::~ ~- t•:~ · r- ~:;! -~· ~~:;!-- ~~~ - ~T~:~; ---~::~·-:-~~ ~::ri is: !.~_)_ 0°s: _ 
4,4'-0DE PEST . 0.25 U 0.25 0.25 U 0.25 Cl.31 JX 0.24 0.25 lJ 0.25 0.26 JX 0.26 0.24 f U i 0.24 

4.4'-DDT PEST o:~~- _lJ_ --~ - o.61 u 0.61 ··o.60·- u 0.60 o 62-f .~L-~~- . _<2.:,62.. .. _u_ o.65 o.59 ! u : o.59 
Diddrin PEST 0.22 U 0.22 0.22 U 0.22 0.21 U 0.21 0.22 U [ 0.22 0.23 t U 0.23 0.21 ! U I 0.21 

Endosulfan I PEST 0.18 1 U 0.18 0.1_8_ U_.__. ~ L - '--2-~ . · lJ_ - ~ - '-QJ2_ i U 0.19 0.19 ~- -0.19 0.17 I U 0 ~~ 
Endosulfan II PEST ~}g_J ___ IJJ_ .. _0.J0 0.30 Ul 0.30 .. 0.29 TUJ 0.2~-~_Q}Q~ . . ~ 0.30 . _ _ C!l! __ _)_ UJ 0.J I 0.28 1 UJ 0.28 

Endosulfan sulfate PEST 0.29 _-1.J!l 0.29 0.29 UJ 0.29 0.28 I UJ 0.28 0.29 , l:!!_ _ _Q._2_9._ . -- ~.3Q_ _ :._lJJ_ .o 3~ 0.27 UJ 0.27 
Endrin PEST 0.32 ! U 0.32 0.32 U 0.32 0.31 I U 0.31 0.32 I U 0.32 0.33 . lJ 0.33 0.30 U 0.30 

Endrinaldehydc PEST 0.18 : U Ol8 ·w ·· m~s --·on ~ U- - D.17· 0. 18 ; U 0.18 0.19 , U i 0.19 O ~i7- u ·· - -Q.17--
Endrin kclone PEST 0.51 ! U 0.51 0.51 U 0.51 0 .50 -; U - 0.50 0.52 i U ~ 0.53 .J. lJ I 0.53 0.49 U 0.49 

Gamma-BHC (Lindane) PEST 0.49 . U [ _ 0.4~- _ 0.48 .. _U - ~ -- 0.48 _ _ O.47 ... , Uj__ 0.47 . 0.49 , U 0.49 0.51 I U i 0.51 0.46 U 0.46 
l(amma-Chlordane PEST 0.28 I lJ . 0.28 0.28 U . 0.28 0.27 U ' 0.27 0.28 i U 0 28 0.29 lJ / 0.29 0.26 U 0.26 

Heptachlor PEST 0.22 ' U i 0.22 0.22 lJ . 0.22 0.22 U 0.22 0.23 I U 0:23 0.23 U 0.23 0.21 - -U 0.21 

lleplachlor epoxidc PEST .__Q.45 -J -~ ~ .0 .45 0.44 U ' 0.44 0.4:1 _ _ .!:!..___ -~'!_ _ ~ - !__\:!._; __ ~:±~.. __ 0.47__ U I 0.47 0.42 U 0.42 
Metho,vchlor PEST 0.47 , U 0.47 0.47 U 0.47 0.46 U 1 0.46 0.47 ·7 U i 0.47 0.49 lJ 0.49 0.45 U 0.45 

Toxaphene PEST 17 l UJ , 17 16 I UJ , 16 16 UJ 16 17 l UJ 1 17 17- u[[11······ --· 16 ·-- -\JJ 16 
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CONSTITUENT 

Acenaphthen~ 
Accnaphthylcnc 

Anthraccne 
801\7.o( ~ )antltracene 

Cluysene 

Dibcnz[a,h]anthraceuc 
Fluor.mt.hcne 

enc. 

Pvrcne 

Aldrin 
Alpha-BHC 

alpha-Chlordane 

8et.J-DIIC 
Ddta-BHC 
4.4'-DDD 
4,4'-DDE 
4.4'-DDT 
Dicldrin 

Endosulfon I 
f:ndosulfan II 

Endosulfan sulfate 
Endrfn 

Emlril1 aldehyde 
Endrin ketone 

Gamma-BHC (Lindane1 
amma-Chlordanc 

A-18 rl~samplc -

CLASS ' 
JIJDX3 

PAH 
PAH 9. 1 
PAH 6.9 I JX i 3.1 
PAH 48 j 3.2 
P/\11 62 i 6.5 --- --
PAH 42 4.3 · ~10 4.1 -PAH 39 ! i .3 _34() ·.1.1 
PAIi 24 I I 4.0 "· 220 ,; 3,9 
PAIi 55 I -1.9 5l0 . ,u 
PAH 11 ! lJ I II ti-"" lf JI .. ' 
PAH 120·- r ---- 13 · 140 .·.• u 
PAH 5.4 l_u _ _ 5.4 l :S JX S,2 , 
PAIi 42 12 .390 · •'12 ' 
PAI.I 12 lJ 12 ·12 ·. u , ll 
PAH 78 12 JOO, 12:;--P/\H 140 12 .941) 12 
PEST 0.26 u 0.26 Hi:2S , tf . 0,25 ' 
PEST 0.22 U 0.22 0.21 tj O.li 
PEST 0.JJ u_l _ o.33 0.31 ' :u · 0~2 
PEST 0,68 U i 0.68 ,._ o:66' . u o:~ · 
PEST 0.41 u 0.4 1 0.4') u 0.40 
PEST 0.56 u 0.56 OJ4 · , 1r · O;S4 • 
PEST 0.24 U 0.24 .b.24: u 0.24 - - 0.60 -i- u .l2 > • O,SB ,: PEST 0.60 ·d .. 
PEST 0.2 1 u 0.21 0.21 · u o.tl 
PEST - 0.18 I u 0.18 OJ7'' ··u"' 0:1:r . 
PEST · 0.29 I U 0.29 . 9i28 UJ . . OJ 8• 
PEST __ o .2s .... L.u ... 0 .28 · 0.21 UJ ' 0.1.1· 
PEST 0.31 : u 0.31 -Q.lO :u -, ''!l-30 
Pf.ST 0.17 : u 0.17 0;17 '' U •· •·o:n ·~-- -··------ · 

0.4& . PEST 0.50 : u 0.50 0,4& u 
PEST 0.47 u 0.47 . OA6 u ~ .. 
PEST 0.27 - , U i ()27 o.26 U. 
PEST 0.22 ' u 0.22 ;}l 'l).21 V 
PEST 0.43 • lJ 0.43 'i,i'iQ:42 ,'U 
PEST 0.46 I u ; 0.46 ii!lJ:'IS ; . 0 
"-'--- ···-·---··-I··----·- -··· 
PEST 16 , U ; 16 :<';'-t(i•);". t)J f Hr 

_,,,JV 

JO(Jj) >I-
!X,O·· J 

;• . 5'60 .. l i 
'' j.1(\CL ·,· .,, ., . 

' 190 r.( ' 
.2$0(!,; . .:-.1. 

11.0 ,i . . -1 
', ·9@'7' c'f. 

)'.)' · ,· o , 
!'loo. 'l 
_;}000 ;e'J 
0'26 " n:i 
Q.22 . · o 
,o:~ : 0 
o:69 ·. 1P 

'' 0-.,2 ·· }J 
o.$7' u· 

· 0.2s u 
., l ,.[ i, j>,: 

o.~ : .,:-(1: 
o-Jg.• ." U, 
030' · :l tF 

· '0-.29 · ',UJ 
0,32 ·<tl 
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O,Sl . ,.. u._,, 
..,,::,.,.. · ·> f·, •. .., , 

-·-
4,5 .. 
7, 7 

,·U 
.s.r, 

' u: 
,'j:f .' 

;c'Sii". 
'''!:)' '. 

ll ' 
,,:- tJ ;:F-

···u·-
0,2.6 
!),22 

'0.34 
lt6'9 . 

' 1),42 

0,57 
¥02.5 · 
·· Mt ,. o.n · 
( O.JI 

Mo · 
'0.29 
0:32 

. 0.11 . 
O;Sl 
-..... ,.,. 

, ,_.,. ·-
; 360 X 
· 310 
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' W . "'.lf . 
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0.10 u.·, 

. 0.4Z u 
· 0,$7 u 

0;2;5' u 
/ i,1 •. ·· J. 
o:u ·11 
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Attachment l. 600-151 Waste Site Verification Sample Results {Organics). 

B-6-JIHK47 
Duplicate of JJHK47 -

,JJHKS4 B-1-JJHK42 B-2-JJHK43 

~ ~~.-~.g.,,:~~~.~ ~ 94 u I 9.4 9.6 ! u 9.6 9..:.1 ___ 1_~ ---~ •-- .. ___ 2L __ , --~-- _?l 
PAH : '3.], : 'it) \ • ti\ZJ~c: 3.2 U i 3.2 3.3 lJ 3.3 3.1 U 3.1 3.1 . U 3.1 

8-3 - JIIIK44 

PAH f5() '; ' ~~;,3;,) }'i~ 17 I 3.3 5.2 JX 3.4 8.2 J 3.2 3.3 U 3.3 3.2 [ U i 3.2 
PAH ·21,l) '' '< ,;~"6::lif; 15 JX j 6.7 16 6.8 12 J 6.5 6.5 U 6.5 6.5 U i 6.5 
PAH •.:'"'.,tsor·•.<.'

1
{ ..... ,~,-.: ·~.r.1~.--' --,2-- ·1 -1«-~- 11 1 1 45 11 1 42 4 3 , u- - 43--r--42·-· '" u l 4 _2 __ 

- ~;.;~~~...:-J~_;:--B:,~. ·- -~- ... . . . . t ' • ·---·+- -=---
PAH A:-;.::i-A.<t ,ii > ;.s ·· 1.5 u 1.5 1.1 u ! 1.1 7.3 i u 7.3 1.3 u 7.3 1.3 u i 1.3 

Benzo(k)fluonmd1cne P AH '•i;~ ~~~4;#,'e1: ,t;fq ,jt 5.6 J 4. I 4.6 j JX 4.2 4.0 ! U 4.0 4.0 l U 4.0 4.0 U 4.0 
Chr.,·sen~ PAJI ~ ~4' ·.·· "·.c,5,p':I{\ 19 J 5.0 9.8 i JX I 5.2 13 i J 4.9 4.9 U 4.9 4.9 U i 4 .9 

Diben>.[ a.hlanthracene PAH ;i:l~:-''>:1(.n,,. J)~1F¥:c 11 I lJ ; 11 12 I U i 12 l l i U 11 11 U 11 11 U 11 
Fluoranthene PAH {\J'i<!•Tu~'.} If --· 24 -r J . :- -·14 ·- -- 19 _ ___ ( J "'i -· 1·4 .. -- 18 ,·- J- ---- J3 •-·· t- ·- 13 i \J ! 13 13 U I 13 1: 

Fluoren~ PAH :t'.\~'.5 ,,if ( tl, .1 ),'.,:!$;5',:J.' 5.5 l U i 5.5 5.6 I U ' 5.6 5.3 ·--·u· -sX - -·-· 5.4 lJ ! 5.4 5.3 U 5.3 
lndL'!lO(l.2.3-cd)ovrene PAH ~(~? '.J.ff;·::~~f~:fi:-·i:z-· •u ·:·-- 1i- __ l3 _ !U .. .(._, 13 __ l2 . lJ 12 12 u r-12- - ---•ii"• lJ 12 

Nanhthalene PAH , i~l2'.i ,'.;1.~ -~ •s~l.2/~t;.; _ ,.12 U i 11 13 ) U ; 13 12 I U _ _fl, ________ __g lJ 1 12 12 U 12 I, 

Phenanthr<-nc PAH ;cj:1(00,,£1'~). H . .... .!..~ --.1.-~LJ .. ___ !~ 13 U i 13 12 I U ! 12 12 U i 12 12 . .!:! .. i_., __ g ___ .. 
Pyrene PAH '.~ •·. 12,: 25 I JX I 12 25 J i 13 21 \ J I 1.2 12 U 1 12 12 ll i 12 
Aldrin PEST •·• 0:26 ,--i'i~ --~,i:f6'- 0.26 1 u : 0.26 0.21 u , 0.21 0.20 r uT o:i"ti - - 0.26 u 0.26 0 .25 u 0.2s 

Alpba-BHC PEST 023 \I (};D ' 0.22 i 'iTT-on- - ·0:23 = = l!..1. _ _Q,~~-- . Q:~-- - u 0.22 0.22 u 0.22 -022 -· u 0.22 
alpha-Chlordane PEST 0.34 · ti o.34>,' 0.34 l U ; 0.34 0.35 U · 0.35 0.34 U 0.34 0.33 U 0.33 0 .33 U I 0.33 

Beta-BHC PEST Q:® . U 0.7{! . 0.69 ! U i 0.69 0.72 V 0.72 0.69 U \ 0.69 0.68 U 0.68 0.67 lJ ! 0.67 1, 

Dclta-BHC PEST ' ·0.41 U 0.142 0.42 t U 0.42 0.43 U 0.43 0.42 U l 0.42 0.41 U 0.41 0.41 ll 0.41 
4.4'-ooo PEs1 •. o.ss . 4 _ o.s1 . o.57 u , o.51 o.s9 u - Qs9- o.51 u ~ o.s1 o.56 u o.56 -o-::sT · --u- oTs 
4,4'-DDE PEST 02S • . IJ ·0.2.S 0.25 ' UN i 0.25 0.33 JXN 1 0.26 0.47 JN ! 0.25 0.24 UN 0.24 0.24 UN 0.24 
4,4'-DDT PEST [C .,:Q.~!.,:.~ .,..$6:? ,, 0.61 U 0.61 0 .64 U ' 0.64 0.61 U : 061 0.60 1J 0.60 0.60 U O.~Q 
Dieldrin PEST "' 0-22· ; '.U , r' -0.22; 0.22 U 0.22 0.23 U 0.23 0.22 U ! 0.22 0.2 1 U 0.21 0.21 lJ 0.2 1 

Endosulfon I PEST "",, OJ9 ·, {!' -0'.!-9 -~ · U 0.18 0.19 U 0. 19 0.18 U i 0.18 0.18 U 0.18 0.18 U 0.18 
Emlosulfan II PEST . • 0.3!) 1JJ · O.J()' 0.30 U I U,30 0.3 l U 0.3 l 0.30 U 7 0.30 0.29 U 0.29 0.29 i U 0.29 

Endosulfan sulfate PEST . ·0.29. ·: Of' 0.29 0.29 U 0.29 0.30 lJ 0.30 0.29 U t-·029 -· 0.28 U 0.28 0 .28 U i 0.28 
Endrin PEST r 0.3.2 {U,; , tl..32 0.32 U 0.32 033 - i:;- · ·o'. 33 0.32 U 0.32 0.31 U 0.31 0.31 ! lJ 0.31 

Endrinaldehvdc PEST , o.1t· ,, u >·0,{8 0.18 U 0.18 0.19 ll o.i'f "''- 'ij:ig IJ 0.18 0.17 UN 0.17 o :u T u I 0.17 
Endrin ketone PEST - ~ . lJ 0$2~ 'o."si"" U 0.51 0.53 U 0.53 0.51 U i 0.51 ·- ---0~-.. ,- U 0.5 ___ ·- 0.50 ru T"o:Sii 

Gamma-llHC (l.indanc) PEST t,;§..49,·;~ '"'U'·' 0:•9 . 0.4& U 0.48 0.50 lJ 0.50 0.48 U 0.48 0.47 LI 0.47 0.4 7 i \./ ! 0 .47 
amma-Chlordane PEST ;il'.,;0•;2( .. ~ u oa:a77 0.28 u 0.28 0.29 lJ 0.29 0.28 u 0.28 0.27 u 0.27 027-- (J I 0.27 I 

Heptachlor PEST ~-/Jl.;!;3(:\~: ;C'lf,{_ll;(l)'.ij::;, 012· U -- , 0.22 0.23 U 0.23 0.22 U I 0.22 0.22 U 0.22 0 .22 ! U I 0 .22 

PEST \ ;():iir,.r t in : ;'.I'!iltll rt: o.« u 1 0.44 o.46 : u oA6 0.44 u 1 o.44 0.43 u o.43 o.43 r u o.43 1 
PEST [lli.~Ji£~ / ;~ij;'l'ffe,l 0.~2_ _ _!1._j, -~Z,__ 0.49 lJ 0.49 0.47 - ur _Q,i_~ _ 0.46 U 0.46 --0.46 lJ : 0,!6 
PEST ~•·:ti"1i~,-'-tr,;[;t '·~?ot1-~ 16 lJ j 16 17 U 17 16 U I 16 16 U 16 16 ! U i 16 
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c::, i:. 
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~ ~ I CONSTITUENT I CLASS .:,... ~· "' ;;;-
~ ; I Acenaphthenc I PAH 
~ (I) Acenaphthy\enc PAH 

~ '5i Anthracene P AH 

Attachment 1. 600-151 Waste Site Verifica tion Samele Results !9_r_g1111 ics). 
B-4 - J lHK45 B-5 - J1HK46 I B-7 - J1HK48 I B~ -JlHK49 I B-9-JlHKS0 I B-10-JIHKSI 

. 4121111 I 4127/11 I 4/27/11 I 4/27/11 I 4/27/11 I 4/27/11 
ug/l<g J .Q I PQL I ug/kg I Q I PQL I ug/kg I Q I PQL I uwk~ I Q I PQL~~ llg/l<g ~LQLP.Q~ L uglkg ] Q I PQL 

II I 9.7 10 U \ 10 10 U 10 10 lJ ! JO 9.5 U 9.5 10 _ 10 ';7-- - - --- - -- -- -- -- ·- · - ·-----
9.3 lJ 9.3 9.0 lJ 9.0 9.3 U ! 9.3 8.6 U 8.6 9.3 UI 9.3 
3 2 , U f 3.2 3.0 U 3.0 3.2 U I 3.2 ul3.i 

37 3.1 3.3 TU 3.J 4.4 JX 3.2 3.3 U I 3.3 ID 
6.6 

~ 2 Benzo(a)anthracene PAH 
!:; 15· _ Bcnzo(a)pyr-? PHI 

w ;:s PAH 
C 

.~ .. ~ .. ~. 62- u 6.2 .i:?_ ~~~- -2.i.. J 6.4 6.6 I u 
1 

38 4.1 4.3 U 4.3 4.8 J 4.2 4.3 U I 4 3 
-I 6.6 

~ ~ PAil 

~ R,. Benzo(k)fluoranJhcne PAH 
. ····- 1.0 u 1.0 7.4 u 1.4 _ 1.2 u 1.2 1.4 I u i 1 

~~ - --::~ '* ---~ n-~~r- ~---!~--'--~~r-~ 1---~ 
4 
I 

~ ~ Chrysene P AH 
.. II- u 11 11 u 11 II u 11 IL I u I I 

0 
~ (I) Dihcnzfa,hlanthcacene PAH 

:::..: ~ Fluoranlhene P AH 
(I) ., 

._ S- Ftuorene P AH 

I 
93 13 13 U 13 13 U 13 13 U I ,- ,. ' 3 sT -- ·u - 5., ~5.s ~-u - s.5 - sJ·- ·u-- s.i ·- --·sy- · -us 5 
12 U 12 12 U 12 12 U l2 12 U . 12 I 1 ll 11 12 i U 1 12 --t.. (I) lndeno( 1,2,3-cd)ovrene P AH 

~ g: Naphthalene PAH 
;::; <? Phenanlhrene PAIi 

(I) ;:;; L__ l'yrene I PAH 

~ !- Aldrin l'l:S I 

(I) t:, Al ha-BHC PEST 

12- u· - 12- 12 ·u -.. ii- ·• ---ii- U-12- - -1-2-+-U.::.,_-_:lc.:,_2 ___ 1_1_ -+--'-u -1, - ·12-·-: -0i-12-
---- - 46-- ---12- 12- ·u ·- - i2 · - -12 ·- -~\T 12 - 12 u 12 i1 u 11 16 i i 12 

1---------- -1--...;..-+--------l---l----=--i- ..:.::.. ........ -=--1-........:.:c__--J.-........:.::.,_-1--.....:::...__;__c_::__4-_ _:.=--.- -- --- -- - - ·- -- ·- - - - --t---------+--+-----1 
1-----"'------1----+- - l __ OO 12 12 U 12 12 U 12 12 U 12 II U II 63 i ' 12 

--- - 0.25·- - (1 o Ts- - 026-'--u 0.26 0.26 _u __ o~~ -- .Q-2L _ _ !:!_ _~ 0.26 026 u :-o.26 ·- ·- ·o:26 · °"C1:i..i-2:2_6 _ 

.. .9.1.!. _ _ l} . __ 2:n.. .2:;J _ l} i---~--I~--- _ ~~- u 0.22 0.22 u 0.22 0.22 _ l!_ + ..Pi2__ _ _ 0.22 ; u 0.22 

(") 

t 

1 1 1 o.32 _u o.32 o.33 u o.33 _ J)_.~ _ --~ -- - ~-~ _ o_. 33 u 0.33 o.34 u , o.34 __ o..:~ - -1 _!J __ ..Jl~ § alpha-Chlonbne Pl'ST 

"<:J I Beta-BHC I PEST 

~ - Dclta-BHC PEST 
I I - - - I 0.65 _ . ..!L . _q,E.5__ __l!_.~9- __ I,) j ~9- 0.69 U 0.69 0.68 ll 0.68 0.69 -- ~ --+--0~~- 0.68 i U 0.68 

~ 4,4'-DDD PEST 
_(t32 _ _!J T . .2:32 _ .Q,'!.! _ .!_J] _<!_-iI _____ Q,~~ - ...\:!_ 0.42 0.41 U 0.41 0.42 U ; 0.42 0.41 ~ ... l! .. __ 0:.±!_ 
0.54 U T 0.54 0.56 LI 1 0.56 0.57 \l_ ~-_ .Q;~ -- __ '!:! _ __J)_._~ 0 57 U 0.57 0.56 L .ll __ 0.~6-
0.23 UN 0.23 0.2S UN I 0.2S 0.25 UN 0.25 0.25 UN 0.25 0.25 UN i 0.25 0.24 i UN 0.24 

1---- -'-------1---· ..;;·..;;·--4-_....:o.~ __ .!_] _ _I _Qj!_ J) _6_!_ ___ l!J _ _()_ii !__ 0.61 U 0.61 0.61 U_j _(1Ji!_ __ :~i61 U ! 0.61 0.60 i U 0.60 

~ 4,4'-DDE PEST 
!;; 4,4'-DDT PFST 

~ Dieldrin Pl:ST ---- 0.21 U f 0.21 0.22 U I 0.22 0.22 I U 0.2? _ ___ _ .Q;~L i U i 0.22 0.22 1 U +-..Q;2] _ _ _ QJ_!_ ~ U 0.21 
~ Endosulfan I PEST 
~ Endosulfan II Pl",T 

t;- I Endosulfan sulfate PEST 

0.17 U i 0.17 0.18 U 1 0.18 0.18 i U 0.18 _ .Q]~---- ! U I 0.18 0.18 i U ; 0.18 0.18 l} ____ .9~ 
1 1 . - ·· . 1 0.2s t-u ; 0.28 0.30 U_!_ . .Q.~ _ ___Q] Q __ L ~ .1. o.Jo o.3o i u 1 0.30 oJo_ ..J ~ _,L_o_10 0.29 u o 29 

0.27 . U i 0.27 0.29 U i O 29 0.29 i lJ i 0.29 _____ .Q,?_!! __ L l_!_ j_ 0.28 0.29 i U I 0.29 0.28 . -~ _J)0~8_, 
Endrin PEST 

Enclrin aldehyde PEST 
Emlrin ketone PEST 

Gamma-BHC (Lindane) PEST 
gamma-Chlonlane PEST 

Hcptachlor PEST 
Heptachlor epoxide PEST 

Methoxychlor PEST 
Toxaphcnc PEST 

1 --~- 1 o.3o_ .Ll2._;.... QJ<2_ _ ~ _!Lj__JJ}1. __ q2~ _...)__J:! i o.32 o.32 i u i 0.32 __ OJ~ _: __ u_ ~ o.32 OJI u .!llL 
0.17 i U ! 0.17 0.18 I U i 0.18 0.1~- L ~!.. !.. ~~-- 0.18 U i 0.18 0.18 ! U I 0.18 _ ___ 2_:.!'~. U 0.17 
0.48 _ ; U ; 0.48 0.51 I U I 0.51 0.51 i U i 0.51 0.50 ! U 0.50 051 ! U ! 0.51 0.50 U 0.50 

-·o.46 .T u io .46- o~.is·-1·u i 048 __ Qi ~ -~ -!L l. o.48 o.4s ; u 048 0.48 _ u ! o,4_!!_ __ _ ...2c_47 ·u -o~ 
I . --- . I 0.26 . U-+----226 0.27 I U 1 0.27 0 28 ! lJ ; 0.28 _ .932__ j .. Y... .;_ _Q,_~ 0.28 1 U ! 0.28 . _ 0_}:?__ + 

1

_ Jl-~ _; .J.'.~ _ o 21 __ 0.22 ! u , 0.22 0.22 · u : 0.22 0.22 , u , 0.22 ___ Q:~~-- _ ! u 1 0.22 0.22 

u 0.27 
LI 0.22 
LI 0.43 ___ - I :.==:.. I 0.42 ;_ lJ I 0.42 0.44 +- !:]_ j_ _Q,~ _ 2:~±..+J,!....i. 0.44 0.44 LI 0.44 0.44 _ _; _ __!l I 0.44 0.43 

0.44 u ; 0.44 0.46 . u 0.46 0.47 _L u __ j_ .<!.-i?. ··-o.4~ u 0.46 o.47 , .':! ti __ 0~2- ~ ...Q-_46 _ _,__-'---._ 
16 i u i 16 16 I u , 16 16 : u , 16 16 u L_ --12..._ _ ~16 U _ 16 16 

ll 0.46 
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CONSTITUENT CLASS I -;::_~:.~.- I ··-- ·--

PAH 
PAH I 9.7 I U I 9.7 I 9.3 

PAJI I 3.3 i u 3.3 I 3.1 
PAH 3.4 ' U 3.4 38 

--·--,-,. ·-··- PAIi 6 .9 -,T, 6.9 45 
PAH 4.5 U i 4 .5 40 
PAJI 7.7 I lJ I 7.7 . 

llcnzo(kjfluoranlllc,ic PAIi 4} _ ! U j 4,2 

Chryscnc PAH 5.2 LI . 5.2 
Dibcnz a,h anthraccnt PAH 12 I U ! 12 II u 

Fluoranthene PAll 14 ! u"114 
fluorenc I PMI I 5.7 U ! 5.7 

~~-1 ' ) ,5 i U 
lndeniitl,2 .3-cd)pyrcne I !'AH I 13 I U I 13 12 ! U 

Na hthalenc PAH 13 ! U I 13 
Phcnanthrnnc P AH 13 ! U · I 3 

12 i U 
46 -·1--

Pyrene I PAH I 13 i U I 13 )00 

Aldrin I PEST I··· 0 .27 .•. j.,.u ·I·· 0.27 -·I O 26 
Alpha-BHC PEST 0 .23 I U 0.23 0.22 

lJ 
u 

alpha-Chlordane PEST 0.34 
Be1a~BHC PEST 0.71 

lJ 
lJ 

Dclta-Bl·IC PEST 0 .43 I U 

4.4'-DDD PEST 0.58 U I 0.58 .. : 0.56 .... .... U 
4,4'-DDE PEST 0.25 U I 0.25 0.24 UN 
4.4'-DDT PEST 0.63 .... U ! 0.63 0.60 U 
Dieklrin PEST 0.22 ···ur·- 0.22 .. - 0:21- ~ U 

Endosulfan I PEST 0.19 ] U 0 .19 0 .18 U 

fJ1dosulfan IT PEST O.JI I U 0 .31 ·· ··f .. 0 .29 _ _j U 
Endosulfan sulfate PEST 0.29 lJ 0 .29 0.28 l lJ 

Endrin I PEST I 0.33 U i 0 .33 I 0.31 I U 
Endrinaldehde PEST 0.18 __ 1 l/N __ i 0 .18 .L __ 0.17 __ j_ u_J 

l'.ndrin ketone PEST 0.52 i lJ r 0 .52 ] 0.50 / lJ l 
Gamma-BBC (Lindane) I PEST I 0.49 l U 0 .49 I 0 .47 ! U 

amma-Chlordane PEST __ 0.28 _ _j __ U I 0 .28 I 0.27 LI 
1-lepiachlor PEST 0.23 i lJ I 0 .23 0.22 l U 

I ---P--··· ··y-P-··-- I ~~~~ I ~:~--+~ j--·~:~-1 fi:¾~----~--- X··; 
PEST .. 17 . i" lJ r· 17 ··t- 16 --1- ui 

0.33 
0.68 

0.41 
0.56 

Originator 

Chocked 
Cale.No. 

C-J -JIHKSS 

; 

3 .1 i ll i 3.1 I 3.1 I u 3.1 

3.2 : u I 3.2 I 3.3 u 3.3 

6.4 ; u 6.4 I 6.6 ! u 6.6 
4.2 I u 4.2 4 .3 : u ___ 4 .3 __ 

7.4 
4.1 

g ! ti 1.2 . ....2L_f _l,! __ 
4.0 lJ 4.0 4.1 U 
4,9 I u I 4.9 I s.o I u 5.0 

:~ I ~ I :j-t---H --+H- 11 
13 

~: I ~ I ~-: I ~~ l ~/ t··H-
u I 12 I 12 u 12 

· - lJ ' 12 12 i U i 12 
12 I u 12 12 7 u i 12 

0.25 , u 0.25 0.2s 1 -0 r· ·o2s · 
0.21 1.i:: .. 0.,~' - o.·21 ! u : 0.21 

U 0.32 0.32 li 0.32 

0 .66 u 0.66 

- -----+----... , - ~-:~-~- , ~+ ~'1% 
0 .24 U I ___ 0 .24 __ 

0 .59 lJ 0.59 

0.21 U 0.21 
lJ ! 0.18 0. 17 i U 0 .17 

I 0.29 "i:1--ro:i9·· 0 .29 .p !_~ -~29 
0.28 U ! 0.28 0.27 ! U 0.27 
(1.31 lJ j 0.3 I 0.30 I U o.Jo 
0.17 I lJ i 0 .17 0 .17 I lJ 0 .17 ·--+ .. ~·_.._ __ 
- · - lJ I 0.49 0.49 I U 0.49 

·ur · o.46 o.46 , u , o.46 1 
,.~, u i on o:26 _ _J_ u j_o.26 _ 1 
" ~' U i 0.21 0 ,2 I L_L!_ _L_() ,2J 

J. D . Sko.11.lie 
T. E. _Q.ueen 

0I00X-CA-V(Xl62 

u ! o.43 I 0.42 , u I 0.42 

U ! 0.45 

U i 16 
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Allachment I. 600-151 Waste Site Verification Sample Results (Organics). 

C-2 - JIHK56 I C-3 - J1HK57 I C-4 - J1HK58 I C-5 - J111K59 I C-6 · J1HK60 C-7-.JJRK61 
CLASS 4/28/11 4/28/11 4/28111 4/28/11 4/28/11 

u2/'kg Q PQL u2'k2 0 PQL ug/kl! 0 POL 11Wk2 _l'Q!, PQL ug/kg Q PQL 
t, "' I Acen•nhthPnP 

~ ~ I ,\cenanhlhvlene 
--·-···-·-··- l'AH 10 -1-.!:!...1 JO 10 i u j__!Q _ ___ _!Q ___ ru- 1 10 9.8 l UT 9.8 -10· ----::_LtT.T_ !Q__ __ JO u 10 

-~----· ----- PAH 9.2 , U i 9.2 ___ _9_.Q__ j__U • 9.0 9.0 I U I 9.0 8.8 U 1 8.8 _ _1:_0 _ __ -i--L!._: _____ ~-.Q ___ - -~~- ->---.!:!_,-1:Q_ 
~ ~ I Anthr-•ccne - -- -------- PAH 3.1 : lJ i 3.1 __ _ _ 3_ . .!_ -+- _.!:!_ ; 3.1 3.1 U ! 3.1 3.0 U i 3.0 ____ 3.0 _ __ · .!!. ~ _2Q__ 3.0 U 3.0 
~ 2 Be,uo(a)anthracene 
I::. :::-. Benzo( a enc 

~ ~ Benzo(b )f\uoranlh=e 

~ _..]} __ ! __ u , 3.3 37 , 3.2 30 j___J.._]~L .. J!. __ __ u~ 3_1 4.2 IX ! 3.2 13 J 3.2 
PAH 6.6 U ! 6.6 46 i I 6.4 25 6.4 6.3 U • 6.3 8.2 J I 6.4 28 6.4 j·-j·--- . ------ -- - . . 

~ ~ I Dcnzo(nhilnPn.<IPnP 
:::0 l:l 

,------------- PAH 4.3 U , 4.3 40 ! 4.2 18 4 .2 4.1 U , 4.1 · 1 l J 4.2 18 4.2 

. ,,., .. ,,, ___ ,,_ PAH 7.4 lJ : 7.4 _ _ ]!_I __ !I _ _ _72_ _ ~-!.?._-=:: _I~ 7.2 7.1 _ ___.!:!_J _ _l_l_ t-_E_ _ ,._~,... 2.~- ,__fl_ J 7:2__ 

~- & PAH 4.0 U I 4.0 17 4.0 8.3 J 4.0 3.9 U I 3.9 5.2 J 3.9 13 J 3.9 
PAfl - --s~ci- u I 5.o 45 I I 4.9 28 J 4.9 4.7 u I 4.7 9.4 J 4 .8 21 1 I 4.8 ..., O<) 

PAH 11 _J! ____ l!_ _ _ _!_!__ _ _ !_L __ J_l_ __ !_,l____c.J) __ ll · II lJ __ l_l ____ !..!.._ __ ..,__!!__~ __ ll _ ______ _!_! __ i !!~ .--1-~--~"' ;::.,: ~ I Flunr.mtht-m• ·-- ·-····-··· PAH 13 U 13 70 l3 45 13 13 U 13 13 U 13 36 _ J ; 13 
~ :::. Fluorene 
.i::,. ~ lndenol1_2,,_,,rl\nvrene 

PAH 5.4 U 5.4 5.3 U 5.3 5.3 -- _ _!:! _ 5.3 5.2 U 5.2 5.3 U 5.3 5.3 ! U , 5.3 

-,· -- , - ---- PAH ... . !~ _ __ y _ __!_2_ - ~Q_- 12 18 J 12 12 U 12 ,_ __ g __ f----~- • • . ....!.~--- ·- ___ lQ __ J J _j __ Q __ 
~ g J Nanhthale,ne 
;:; <j:> l'henanU1rene 

_~v----------- PAH _ __!~ -- __ _!.) 12 12 U 12 12 U 12 12 U 12 12 U __ _J_2 __ __ E__ ,L_ Q_f----__!_2_ 
PAIi 12 U 12 41 _ _ E 32 J 12 12 LI 12 12 U 12 14 / J 12 

~ t:;; Pvn~ne 

~ ...... I Aldrin 

__ _ PAH 12 lJ 12 90 12 66 12 12 lJ 12 12 U 12 29 ; JX 12 

PEST 0.25 - U 0.25 0.26 - U 0.26 0.26 U 0.26- 0.26 U 0.26 0.26 U 0.26 0.24___1 ~ _ 0.24 
~ t, Alnha-Rl.f, ·~·-- -· __ l'EST 0.21 Ii 0.21 0.22 lJ j 0.22 0.22 U 0.22 0.22 lJ 0.22 0.22 U : 0.22 0 21 i U 0 .2 I 

··--· . ·- · -r-- --· ~ -·- - ·----·f-- ·- ---·· -,- - ·-- -· 

(") 
I 

~ 
O'I 

§ I alpha.Chlnr,bnt> __ ------~-=--·· PEST 0.32 U 1 0.32 0.33 U I 0.33 0.33 ! U 0.33 0.33 i U 0.33 0.33 ' U , 0.33 0.31 PL Jl1.~ 
"\:J I Rcta-RHC: _::---- -:_··-:_ PEST 0.66 lJ I_ 0.66 _ 0 .68 _ U···t-· 0.68 _ _ 0.68_J_l:!_j__ 0.68 -~ 0.68_j __ U_ j __ 0.68 ___ 0.68 --i- U _ _J_0.68 +- 0.65 i U 0.65 
~ - I Della-Hl-lf-: 

:i,.. I 4,4'-UUU 

_ -:~--_:~_- PEST 0.40 I _!J __ f_Q-~ _ - ~ -~-1-.Q;._4.!__ ..,_ 0.41 --+~ 0.41 0.41 i \J .,.i__o.41 0.41 __ _,;._1:1_t _ _.Q._±! __ ~~ J ~- _J) .39 
PEST 0.55 ] U _1 0 55 _ 0.56 :. _U _i _0.56 _ 0.56 _ : U J____()._5_(i 0.56 i U , 0.56 0.56 - U I 0 .56 0.53 7 U 0.53 

;;: 44'.nm, ... ---- PES~ 0.24 ! u_j_ 0.24 _ __ 0.25 __ , _U_J_ 025 __ __ 0.55 ~x-+ o.24 ____ 0.24 _ f-u _; 0.24 _ 0.24 U I 0 .24 0.26 JX 0.23 
1;; I 4.4'-DDT _ . _ _ PES1 0.59 I U : 0.59 0.61 [ U I 0.61 0.60 , U . 0.60 0.60 ; ll r 0.60 0.60 U .L..Q-_§_Q__ ___ Q_,~l_ _ -~ . .Jl.:~--

- PEST 0.21 : U : 0.21 0.22 I lJ 1 0.22 0.21 U : 0.21 0.21 i U i 0.21 0.21 U I 0.21 0.20 U 0.20 ~ -- - Dieldrin 

- --------- PEST ~,!! -i .~ - .. .Q-.!~ . . Q:!! ~--!2.- c.--2!.L ---~c.!L.' _l!_+_Q.:.!! .. __ QJ..8 U ! 0.18 0.18 U 0.18 0.17 u~(L '::<: Enclm:ulfan I 

... -- PEST 0.29 . U 0.29 0.30 1 U 0.30 0.29 t lJ , 0.29 0.29 U 0.29 0.29 U 0.29 0.28 U 0.28 ~ Endosullan II T - --- - ----------- - --- ---
PEST 0.28 U 0.28 0.28 U 0.28 0.28 U . 0.28 0.28 lJ 0.28 0.28 U 0.28 0.27 U 0 .27 e- Endosulfan sulfate 

Endrin ____ PEST o.31 u o.31 o.32 . u o.n 0.31 u o.J1 0.31 u 0.31 0.31- - ·u- · o .31 - 0.30 u o .3o 
PEST 0-:-11- ·u 0.11 0. 1s u 0. 18 · 0.17 -1T -o~i?-- -0.11 --u · - 0.11 0. 11 u - -- • -- · -:-:- -::·=-0.17 Endrin aldehyde 

F.ndrin ketone 
Gamma-BHC (Lindanc1 

gamma-Chlordane 

Heptachlor 
Ht:ptachlor ePoxirle 

Methoxychlor 
Toxaphenc 

- ---- _ l'EST _Q42 ___ .ll ... 0.4~ _ _ --'!:_5Q__ + _.!:!__ .. .Q.:.5Q __ ..Q2Q __ '- ~ ---Q)_Q_ _Q~ -u 0.50 0.50 U -r-- --- "t -- -
- ,-------, PEST ~_L _:U 0.46 0.48 U 0.48 0£_ ll O.~~-- __ 0 .47 ___ lJ 0.47 0.47 U - ·- • ·- -· • ·-

0.50 
0.47 -

PEST 0.27 U 0.27 0.27 U 0.27 0.27 U 0.27 0.27 U 0.27 0.27 _ _.!I_ _ : ·- • • - . . ., • , I 
!!.E._ 1-

···---· PEST 0.21 U 0.21 0.22 U 0.22 0.22 U 0.22 0 .22 U 0.22 0.22 U 
. -~----- PEST o.43 u- ·o:43·- ··o:«- -u--G.44- - 0.43 u 0.43 : : -_- - -- - -- .. - · • h • • -:- ~"7 -,--:; · ::-;--

rEsT 0.45- u 0.45 0.46 u 0.46 - 0.46 - u--- 0.46 - -- -r:";- I h • • 
1 

h • • 
1 .. 1 , . ., 1 

h •• · 7"· ;-~r·-;;---;=.-~-

0.22 
-- . - 0.43 u 

---:=:- -!- = I --
0.46 u 

PEST 16 U 1 16 16 U 16 16 U 16 16 u 
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Attachment 1. 600-151 Waste Site Verification Sample Results (Qrg_anics). 

C-8-JIIIK62 C-9-JIHK63 C-10-JIHK64 C-ll-J1HK65 C-12-JIHK66 C-13-J1HK67 
CO:liSTITUE:NT 

CLASS 4/28/11 4/28/11 4/28/11 4/28/11 4/28/1 l 4/28/11 

ug/kg Q PQL ug/kg Q P _ PQJ. ug/kg Q PQL ug/kg Q PQL ug/kg Q PQL 
Accnaohthene PAH IO U 10 9.9 LI 9.9 10 U 10 9.8 U 9.8 9.8 U 9.8 10 U ! 10 7 

Acenaphthvlene PAH 9.0 lJ - 9.0 8.9 U _ _8 _? · ·-,ff- · - U 9.1 8.8 U 8.8 8.9 - .. ti-- --89 ~- -~Jj __ .j_1=!._; __ _ ~-~-1 
Anthracenc PAH 3.1 U 3.1 3.0 U 3.0 6.7 JX 3.1 3.0 U 3.0 3.0 U 3.0 3.0 U i 3.0 

lknzo/a)anthr.icene PAIi 3.2 U 3.2 24 - .. x· - i2 43 X 3.2 27 X 3.1 --96- . ·-- - --j:i-- - 3.2 U 3.2 

Benzo(a)ovrcne PAH 6.4 ·-u.. 6.4 28 6.3 43 -- .. 6T' -· 23 6.3 88 . 6.3 6.4 I) 6.4 
Beozo{b)fluoranthene PAH 4.2 U ·4T 20 4.1 31 4.3 21 - .. 4_T... - -75-- ' , 4.1 5.2 JX 4 .2 
l:lenznlohi)oervlenc PAH - 7.2 U 7.2 17 -T- : ·1 'j .. . ··· 22--, J i 7.3 14 , J 7 64 i 7.1 7.2 U 7.2 I 

Benzo(k)fluoranthc-nc PAH 3.9 , U 3.9 ·-·9.6 .. · ·;-·: 3.9 13 J ! 4.0 15 i 3.R 36 : 3.9 3.9 U 3.9 
I Chrvsene PAH 4:s --- u 4.8 28 J : 4.8 41 : 4.9 - -- -36. T j - ··;ff . -- ,20 · i' ... 4.8 . . s.s· JX 4:ii"-

Dibcnzla,hland1racene PAIi 11 U II II : U , II ·- -··-·jj' - i:i" :'"'·"'j 'j"'·- .... .. 11--1--iT II II r - u ·- '--i·1_.,_ ___ i'i" -·- -·u 11· 

Fluoranthene PAH 13 : U ·,:i.. 31 J I 13 74 i 13 66 I , 13 170 I 13 13 J 13 
Fluorcnc PAH 5.3 j U 5.3 5.2 · U 5.2 5.3 U 5.3 6.7 J 5.2 5.2 U 5.2 5.3 i lJ 5.3 

lndeno(l.2.3-cd)pyrene PAH -- ~~ - . U_ .. 12 22 -- · -,- - __ .. ii ... ·-1fi'_ ... 'ix - - Ii 18 J : 12 68 12 12 : U 12 I 
Naohthalene PAH 12 U 12 12 I U 12 12 U 12 18 JX 12 12 U 12 12 U 12 

I Phenanlhrene PAI! · ··i-2 ·· ·· LI 12 18 J 12 73 . 12 120 , 12 130 12 12 · U , 12 
I Pyrene PAH 12 U 12 - -44 .. . 12 · ·-11.ii' __ _ -- · 12 86 ·r12 _____ 230 ·--· ······· -·· i2 -.j':j r · , · : - 12 ·-

Aldrin PEST 0.26- - . t_i' -f 'i6.. 0.24 U 0.24 0.25 U 0.25 0.25 U 0 .25 0.26 U 0.26 0.26 ! LI ,---0.26 .. 
Alpha-BHC PEST 0.22 IJ 0.22 0.20 U 0.20 0.22 U 0.22 ·0~21- 'rT 0 .2 1 0.22 U 0.22 0.22 U : 0.22 

aloha-Chlordane PEST 0.33 lJ ·03:f. ·oj 1·-· - u ·· 0.31 0.33 LI 033 0.32 U 032 033 ·- -· ··u ·· - 0 D ---OJj·-·-·u~T-o .33 1 
I Bcta-BHC PEST 0.68 U . _ _Q 06_8_ . 0,_63 ___ ,_ lJ 0.63 0.67 U 0.67 0.65 lJ 0 .65 0.69 : lJ 0.69 .. 0.c6.8 ... U _ 0.·?8. 

Delta-BHC PEST 0.4 I U ! 0.4 I 0.38 IJ 0.38 0.41 : U 0.4 I 0.39 ! U 0.39 0.42 U 0.42 0.4 I l J 0.41 
4,4'-DDD PEST 0.56 - i_j -;·- 0.56 0.52 U 0.52 0.55 U I 0.55 0.53 : UN 0.53 0.57 , U 0.57 0 .56 LI 0.56 

I 4.4'-DDE PEST 0.24 U 0.24 0.23 U ____ 0.23 __ __ _ 0.24 _ U _' __ 0.24 __ f-_ 0.23 _ _ ~_UN . o.n _ .. ___ 3.4 ___ , ~ - 0.25 0.24 U 0.24 I 
I 4 ,4'-DDT PEST 0.60 U 0.60 0.56 U 0.56 0.60 U i 0.60 0.58 ! U 0.58 0.91 i J 0.61 ______ 0.61 _ ... U . __ 0.61j 

Dicldrin PEST 0.21 ll 0.21 0.20 1 U 0.20 0.21 U i 0.21 o.~l _j U 0 .21 0.22 I U ! 0.22 0.22 U 0.22 I 
Endosulfanl PEST ~,~8_ U 0. 18 0. 17 i IJ j 0. 17 0.18 i lJ i 0. 18 0.17 I U ~___Q,!2__ _ __ _2 :.1_8 ____ U 018 0.18 T U 0.1 8 
Endosulfan II PEST 0.29 U 0.29 0.27 U , 0.27 0.29 ' U · 0.29 0.28 U ; 0.28 0.30 U 0.30 0.29 U 0.29 

Endosulfan sulfate PEST 0.28 U 0.28 0.26 • U 0.26 0.28 U 0.28 0.27 U : 0.27 0.29 U 0.29 0.28 ll ·o.28 
Endrin PEST 0.31 · U 0.31 0.29 I U ; 0.29 0.3 I LJ 0.31 0.30 - U ' 0.30 0.32 U 0.32 0.31 U 0.31 

Endrinaldehvde PEST 0.17 U 0.1 7 0.16 ; U f 0.16 0.17 U 0.17 0.17 U 0.17 0.18 ll 0.18 ---0~1-8- U .. o:is 
F.ndrin ketone PEST 0.50 U 0.50 0.47 U 0.47 0.49 IJ 0.49 0.48 lJ 0.48 0.51 U 0.51 0.50 U 0.50 ... 

Gamma-BHC (lindaneJ PEST . . ().47- U · 0.47 0.44 U 0.44 0.47 U 0.47 0.45 U 0 .45 -··0~48 ___ ·-u· -.0.48- 0.48 U . 0.48 

gamma-Chlordane PEST 0.27 U 0.27 0.25 U 0.25 0.27 U 0.27 0.26 lJ U.26 0.28 LI 0 2s~·· 027 ·u T 0:21 
Hcptachlor PEST 0.22 1.l 0.22 0.20 U 0.20 ·- .. -. 0.22 -' U--- 0.22 - - .. 0.2 1 ... . U . . -0.21 .. 0.22 lJ 0.22 0.22 U ' 0.22 

Hcolachlor eooxide PEST 0.43 U 0.43 · 0.41 -- U 0.41 0.43 U 0.43 0.42 U 0.42 0.44 U 0.44 0.4-1 U U.44 - . -·· ·-. ·-· -- ·-
Mcthoxychlor !'EST 0.46 U 0.46 0.43 U 0.43 0.46 U 0.46 0.44 U 0.44 0.47 U 0.47 0.46 U 0.46 

Toxaphene PEST 16 U 16 15 U 15 16 U 16 15 U 15 16 ; lJ 16 --- ·· i i;- lJ I 16 
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All;icbmenl 1. 600-151 'Waste Sile Vorilication Sample Results (Organics). 
1 1 Equipment Bla11k- 1 

CONSTITUENT 

Accnaphthcnc 
/\cenaphthylene 

A1,thra!.':eul! 

Benzo(a)anthracenc 

Benzo(a), 

. JJHK69 
CLASS I 41211/11 I 

PAH 
PAH 
PAH 2.9 : U 2.9 

PAH 3.0 ! ll 3.0 
PAH 6.1 l U 6.1 
PAH 4.0 i U 4.0 

~ 6.9 i u I 6.9 PA.Hl ~ --i U 3.8 
PAH I 4.6 I LI I 4.6 

I -·--···1····1 ·-·------- I ~~- I --f~--+-u+---}¥--
Fluormc 

lndeno( 1.2,3-cdJpyrene 
Naoh1halene 

~ _s.o_J u+ _s.o __ 
~+---H- ~ !L _, ___ !L .. 

Phcnanthrcnc PAH 
Pvrcne PAil 

Aldrin. PEST 
Alnha-BHC PEST 

aloha-Chlordane PEST 
llcta-UHC PEST 
Delta-BHC PEST 
44'-DDD Pf:ST 
4.4'-DDE PEST 
4.4'-DDT PEST 
Dieldrin PEST 

Endosulfan I PEST 
Endosulfan 11 PEST 

Endosulfan sulfate PEST 
Endnn PEST 

Endrin aldeh;i:dc PEST 
Endrin ketone PEST 

Gamma-BHC (Lindane) PEST 
.anima-Chlordanc PEST 

lleptachlor PEST 
PEST 
PEST 
PEST 
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I:) ::ti 5.. ~ 
N ~ a-. 

~ J ( CONSTITUENT I CLASS 

i3..~ 
"" iii' t, c:.., Aroclor-1016 PCB 

~ ~ Aroclor-1221 PCB 
~ 'Sj Aroclor-1232 PCB 
::; r, Aroclor-1242 PCB 

Attachment I. 600-151 Waste Sile Verification Sample Resu lts _{_Or~c_s}. 

A-3 -JlHK2S 
Duplicate of J1UK2S • 

JIHK41 
A· l • J1HK23 A·l re-sample· J1JDW8 A-4 re-sample· JlJDW9 A-5 re-sample• JlJDXO 

4/26/11 

uGLkg I g I 
2.8 ! U 
i2Tu 
2.0 u 
4.8 u 
4.8 li 

4/26/11 6n ill I 617/11 I 6/7/11 
POL I u2/ke I O I POL I -u2/k11~01 POL I ~e/kl!~<fT PQL I ui:fkg I Q I PQL 

! 2.7 2.8 U ! 2.8 2.8 I U I 2.8 2.9 i LI 2.9 2.8~ U I 2.8 
7.8 8.2 u _!~--- ___ 8.2 u I 8.2 84 u 8.4 __ u_ J:=i;iJ 8.1 ffl ugikg I g I PQL 

2.8 I U I 2.8 
8.2 u I 8.2 

1.9 2. 1 u 2.1 2.0 u 2.0 2.1 u 2.1 2.0 1 u I 2.0 2.0 U 2.0 
---· - --- ·----- . 4T - 4_g-·· -u 4.8 4.7 u I 4.7 4.9 I u 4.9 4.7 I lJ I ,ij ·-u I 4.7 

4.8 4.5 U 4.5 4.8 U 4.8 4.7 J 4.7 ~ §.. Aroclor-1248 PCB 
~ g Aroclor-12 ~4 PrR 

<5;, "'l:l I Aroclor-lLhll , p1·1< 

t-"--------+----'-'~ -.::.;_;_-4.....;c--j.._-:C2.c:,_7 2.5 U ~ 2.7 - l) 2.7 2.6 {J ~ ov - , . ,. , • •v v • • • 

I I :-:;: I 1_._7_ .• _'!!__)_ 2. 7 2.5 U 2.5 2.7 U 2.7 2.6 ~.!:!... _.22 __ ---~2... . ___ \}_ _ _ ]: ~ - ~ - ~--~- i _l!._~ 2.6 

2.7 II ---:.:·--:- U 2.6 

::t,. I:) 1,1.1-Trichloroelhanc VOA 
:e:· ~ 1,1.2.2-Tctrachlo=than" V()A 

0.68 UJ i 0.68 0.53 UJ 0.53 0.62 lJJ 0.62 0.50 U O.SO 0.58 U 0.58 0.54 t- U I 0.54 

I - ··-·-·· I . - ·. I 0.79 I U : 0.79 _ ~ 0.62 _ _ U '-· 0.62 0.73 . U I 0.73 0 59 U 0.59 0.68 U 768 f-- 0.64 ~ U 1 0.64 ~ 
~ ~ 1,1,2-Trichloroelllane VOA I.I I U , I.I 0.89 U 0.89 1.0 I U 1.0 0.85 i U 0.85 0.98 U 0.98 0.92 U 0.92 
~ ~ 1,1-Dichlorocthnn" V()A I I ·-·- I 0.27- UJ i 0.27 _QA _

1
1Y!.t _Q_:.2! __ _Q~~---:-lE+ ~~- _ 0.20_~ __ 1}__ _ 0.20 __ J)~ _-t_l}___O_Jl_ ___ 9_:.23_ __ _!J _I _O]~ 

~ ~ l ,1-DichloroeUtene VOA 0.77 ' lJJ I 0.77 0.6 UJ . 0.6 0.70 ' Ul i 0.70 0.57 · ll 0.57 0.66 ' U 0.66 0.62 U 0.62 
-------- . -·· 0.91 i U 1 0.91 0.71 i U i 0.71 0.83 1 U i 0.83 0.68 , U 0.68 0.78 : U I 0.78 0.73 U 0.73 ~ S V()A -- .. . . ·--- --·--·r ·---t ·· · .. - ·· · ·- -· · - - - •--.---- · ··- - ·-· ·!·· ··--r- ---·-· __ ,.___ ,. . -·--~~ ~ 

~ ~ VOA 
~ ? VC>A 

- 0.51 . .1. UJ _ O.H _ 0.39 , lJJ : 0.39 0.46 · Ul ; 0.46 0.38 I lJ 0.38 0.43 ! IJ 0.43 0.41 lJ 0.41 
_ 0.71 ___ ,_ U 0.71 0.56 ! U ' 0.56 0.65 U I 0.65 0.53 U 0.53 0.61 ! U : 0.61 0.58 U 0.58 

..• --·· · 2.4 u 2.4 . 1.8 l_ u_1 _ 1.8 __ _ _ 2.2 __ _ u __ l_ 2.2 _ ___ _1.8 __ u_J __ 1.s __ _ _2.0 __ _ u :_ 2.0 ____ 1.9 _ _ u _L9_ 
('> ~ I I VOA 
C;) vi . -· · 6.4 U 6.4 4.9 I U ! 4.9 5.8 U 5.8 4.7 U : 4.7 5.4 U ! 5.4 5.1 lJ 5.1 

t-------- ---+------''-'---+-.....:.:.:......4- ...: .- . - ---·--· - - ··-- , . - -r----1------ - · . --~--- - -1- ------- - - · - · - · - --- - -~· _:- VOA - -- 5.7 lJ 5.7 4.4 LI . 4.4 5.2 lJ 5.2 4.2 LI 1 4.2 4.8 U I 4.8 4.6 I U 4.6 
iii' t, Acetone VOA 

(j 
I ... 

\0 

§ Benzene vn A 

-io u 1.0 5.4 ~, 5.4 6.4 _ _ _ u _ 6.4 -- __ 5.2 ____ _ _ u_: ___ -~ __ 6.o _____ u_~ 6.0 · - 5.6 ! u 5.6 

..,_ __ ....,;;;,.=.;.=.; ___ -+--_·...;~:..:.•,;,.• -+-- 0::.: ~ - ~.!l __ _ Q-?J __ _Q:i:7_ U 0.47 0.56 U 0.56 0.45 U I 0.45 0.52 U 0.52 __ _ _ 9.:.."i_ _ l. !! .. __ Qj.2_ _ 
U 0.29 U.22 LI 0.22 U.26 U 0.26 0.21 U ! 0.21 0.24 LI 0.24 0.23 U 0.23 '1;J Uromodichloromethane VOA 

~ - Bromofnnn VOA 
::i:,. Bromomethane VOA 
;;i Carbon disulfide VOA 

LI 0.30 0.23 LJ 0.230.l2__ lJ . 0.2i- ·-on- ':'"V-+ 022 ___ 026 U 0.26 0.24 I LJ I 0.24 

~~-c:. ~:~~-- 0°12 ·· ~ oT2 -~:~a-, ~--~:~a-·~::~ -.-~!....+~::~ - ~:!~ -- -- ~ + ~:!~ ---~:~--;-~ :-~!! 
0.29 
0.30 
0.65 
0.55 
0.82 -- ' UJ I 0.82 0.64 I Lil i 0.64 0.75 i UJ I 0.75 0.61 i U 0.61 0.70 I U 0.70 0.66 1 U l 0.66 !;; Carbon tetrachloride VOA 

vi I C'hlorobenzcnc VOA 0.70 • • - - • • • -- 1 lJ 0.70 0.55 U T 0.55 0.64 I U 0.64 0.52 I lJ 0.52 0.60 . I_ U _ -- 0.60 _ -- 0.57 U , 0.57 
a I Chloroethane VOA 

~ Chloroform VOA 
1.2 

0.38 
, • • · - , .. .::._j__!J_J_ . ..!1 .. __ _o.:~~--~-J _...Q:L -- ~·.!.._..L-.!J--i._l.:!.._ _...2.,1~_;._,Y 0.86 0.99 

1 
U 0.99 0.93 -~ -l-~c9.~ . 

. . / U I 0.38 0.29 ! U 1 0.29 0.34 I U I 0.34 0.28 i ll 0.28 0.32 lJ 0.32 0.30 U 0.30 
i3._ I Chlorometl1ane VOA 1.n 
"" 

1 cis-1,3-Dichloro o ne VOA 
Dibromochloromcthanc VOA 

• i U I 1.0 0.78 ;...U i__l:1~_ 092 I U I 0.92 0.74 ! U 074 086 , U 0.86 08!._--= !:! . . _Q,!!.! _ 
.. .. . __ .!.:.? ... .;_~ -i---, 17 1.3 : ii: 1.3 15 ·-~ 1_..!_l _~ ....!.2._.L~ ,--.!.:?--- - - 1.4 I U i 14 1.4 U 1.4 ______ , _ -=·. , 0.14 u 1 0 .14 o.58 i u ; o.5s o 68 u 1 o.68 o.55 _-r u +-o ,5 _ _ _ o.63 _ _J u :- o.6L_ 0.60 u 0.60 

Eth vi benzene VOA 
Med1ylcnechloride VOA 

·-:·· o.87 u o.87 o.68 µ, , o.68 oso u 080 o:65 T u 1 06~ o.74 I u i--O_:?i ____ o_:?Q _ _ _ u __ Q:7.Q _ 
__ ___ 0.97 UJ t- 0.97 ____ 0.76 _ 1_1ll_

4 
___ 0.76_ 089 UJ . 0.89 6.1 8 ' 0.72 1.2 JB i 0.83 1.2 lB 0.78 

Styrene VOA 0.82 U 0.82 0.64 U 1 0.64 0.75 U 0.75 0.61 U '. 0.61 0.70 U ! 0.70 0.66 U 0.66 
Tc'1rachloroethene VOA 

Toluene VOA 

' oT-,"' ·-i:JJ 0.77 0.60 UJ 0.60 0.70 UJ 0.70 0.57 u t ·- o:n-~-·-o-:-ii6 ___ .,_IT7·0~6- · - -· 0.62 __ u .. 0.62 -

. - ·· 0.90 lJ 0.90 0.70 lJ 0.70 0.82 \..! 0.82 0.67 lJ l 0.67 0.77 U I O 77 0.72 U 0.72 
-- - 0.87 U 0.87 - 0.68 U 0.68 0.80 U 0.80 0.65 U ' 0.65 0.74 U ! 0.74 o:i'o'"" ' iTt ··o:10·-trans-1 ,3-0ichloroorooenc VOA 

Trichloroethene VOA 
-- -· . - ·----- -- -- --- - - - - - - ·- -- - · - - -- -- - - •·- · · ·- - -- --l- - - - -

0.30 lll 0.30 0.23 UJ 0.23 0.27 UJ 0 .27 0.22 lJ I 0.22 0.26 U 1 0.26 0.24 U I 0.24 

Vinvl chloride VOA 
I Xylcncs (total) VOA 

1 ·-:··, 0~7
79- -fJ -- lJ<i- 0~2 ·--ij ·- H:1- 0

1161 ~ o
1
;3 o'-5

3
9 ~j o

1
}9 ~-~d:iL-- -QJ·-1_5 l.4 ~ I~ 
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Allachment 1. 600-151 Waste Site Verilication Sample H.csults (Organics). 

A-6 re-sample. JlJDXl A-7 • J1HK29 A-8-JIHK30 A-9 re-sample. JIJDX2 A-10 • JIHK32 A-II -JIHIG3 
CONSTITUENT 

CLASS I 6r7/11 I 4/26/11 I 4/26/11 I 6n/11 I 4/26/11 I 4/26/11 
ug,'ki I -0 I POL I ul!fkg I Q I POL I ul!fkg I O I l'OL I uwkc I Q I PQI. I ul!ikl! T oT POL ] ug/kg I Q I l'QL 

Aroclor-1016 PCB 2.8 I U 2.8 2.9 U 2 .. 9 3.0 U 3.0 3.1 U i 3.1 2.9 T U 2 .. 9 2.8 : l l I 2.8 
Aroclor-1221 PCB 8.1 ·u - -- - -8.1 8.3 U 8.3 8:1· - · -U 8 .. 7 9,1 U 9.1 - ---8.5 I U 8.5 8 .. 1 1 U ) 8. 1 
Acoclor-1232 PCB .. l :<?._i-,u 2.0 - ·2:t ·- t i- 21. . __ 22 ___ U 22 ij- -ti 2.3 2.1 I U 2,1 _ ___ 2co. __ r l,!j_ 2.Q_ 
Aroclor-1242 PCB 4.7 --l ll 4.7 4.8 U 4 .. 8 5.0 U 5.0 5.3 U 5.3 4.9 I U 4.9 4.7 1-- U i 4.7 
Aroclor-1248 PCB 4,7 '" u 4.7 4.8 u 4.~_ . .1:9 ... J_L!_ ___ !_ __ .?c_Q. __ 1-- _ ? __ l___j_ u 5.3 ____ 4:9- ·Tu· --- 4 .. 9 4.7 u +-±·'I._ 
Aroclor-1254 PCB 2.6 +-~ - -- --- 2,6 2.7 U 2.7 2.8 'U 1 2.8 2.9_~_ 1,l_ ___ 2y _____ t ·!\ ___ L_u_~_t ·~ --- _ _}.§, _______ lL1_,_~_ 
Aroclor-1260 PCB 2.6 , U 2.6 ____ ~:~--- ~_!,!_I- _2__._7_ _ 2.8 . U 2.8 2.9 : U 2.9 2.8 I U 2.8 2 .. 6 lJ 2.6 

I l I-Trichloroethane VOA . _ 9.:.5? _/ U 1 0.55 0 .64 1 lJJ ; _Q;.§___4__, _ Q:6.7 .... I _UJ __ J ___Q,~- ~ 0.56 j U r- - 0 56 _ ~ 0.58 : UJ / 0.58 0.53 UJ 0.53 
1, 1,2.2-Tetrachloroethanc VOA 0.64 I lJ ! 0 .64 0.76 ; U ! 0.76 0.78 T U I 0.78 0.65 I U 1 0.65 0.68 ; lJ • 0.68 0.62 U 0.62 - - ----·---r --

1.1 .2-Trichloroethane VOA 0.93 U . 0.93 I.I : U ! I.I I.I U I.I 0.94 U I 0.94 0.98 I U ! 0.98 0.90 U 0.90 
I 1-Oichloroethanc VOA 0,22 U 1 0,22 0.26 UJ 1 0.26 0.27 ___ UJ - 0.27 0.22 ,-lJ 7 0.22 0.23 i' UJ i 0.23 0.21 UJ 0.2 1 
1,1-Dichloroethene VOA 0.62 ·-u·1 - o.62 -- __ 0.73 _ j UJ _I ___ 0.73 -- -- 0.76 _ ,. _ UJ _0.76 0.63 U , 0.63 t-- o.66 UJXi-0.66 0.60 Lil 0.60 

1.2-Dichloroethane VOA _Q.]4 U 1 0.74 0.87 Ill 1 0.87 .<!.:~0 _ __ l! _ _ J),JQ_ ___ QJ_L _ll._;_ 0.75 _ _ _ Q:7~-+-U-+_.\!:~ ___ .QJ~- i----11... - ~.:.ll: 
1.2 -- Llichloroethene<Total) VOA 0.41 . _ U_ t- 0.41 __ 0.48 UJ 0.48 0.50 UJ 0.50 0.42 U - 0.42 0.44 UJX I 0 .44 0.40 UJ 0.40 

1.2-Dichloropropane VOA 0.58 U I 0.58 0.68 I U I 0.68 0.70 II 0.70 0.59 U l 0.59 0.61 I U I 0.61 0 .56 U i 0.56 
2-Ilutanonc VOA 1.9 LI 1.9 2.3 U 2.3 2.3 U 2.3 2.0 U I 2.0 2.0 U 2.0 1.9 I U i 1.9 
2-llcxanonc VOA 5.2 U 5.2 6.1 U 6. 1 - 6.3 lJ 6.3 5.2 ll - 5.2 5.5 U 5.5 5.0 I U 1 5.0 

4-Methvl-2-Pentanone VOA 4.6 U 4.6 5.4- U 5.4 5.6 -- U '- 5.6 _ ,_ 4.7 -- U 4.7 - 4.9 U 4.9 4.5 1 U ; 4.5 . ------ ·-t·----r---- -
Acetone VOA 5.7 U S.7 6.7 U 6.7 6.9 lJ 6.9 5.8 U 5.8 6.0 U 6.0 5.S i U . 5.5 
Benzene VOA 050 - IT --·· o:-50 · ~o.ss·-·0-1- oss"- 0.60 u 0.60 0.50 ll 0.50 0.52 IJ --0~52 - · · o .4i! -,u,o--:-48 

Bromo<lichloromcthanc VOA 0.23 1 U 1 0.23 _ 0.27 - · _ u .1- _ 0.2~ ___ 0.28 , ___ u7 _ 0.28 _ __ 0.24 __ U ... __ 0.24 __ ___ _ 0.25 ___ __ U -1 · 0.25 __ . _ 0.23 _ ~. U ~ 0 23 _ 
Bromof0<m VOA 0.24 U I 0.24 0.29 lJ 1 0.29 0.29 lJ ·, 0.29 0.25 U 0.25 0.26 U 0.26 0.24 , U 0.24 

Bromomcthanc VOA 0.53 _ I,! _ _j ___ Q:.:'il __ '-· __.9 .62 .. .. __)d__
1
_.Q.62 __ -~--~..!:I_TI 0.64 0.54 U _ _Q]±_ _02L_ _ _ 1,!._\_ .Qj_~ __ __ 0~5_!_ .; .... '=1 . ___ 0c5_.!_ 

I Carbon disulfide VOA 0.44 I U i 0.44 0.52 U 1 0.52 0.54 U 0.54 0.45 ll 0.45 0.47 U i 0.4 7 0.43 i U 0.43 
I Carbon tetrachloride VOA _Q_i§._L U ; 0.66 0.78 UJ ·r-o:'78 - 0.81 i UJ 0.81 0.67 U - L _0.67 __ _ _D,1Q_ l:!.n•q ___ Q;2Q_ 0.64 ' UJ 0,64 

Chloroben;:cne VOA 0.57 I lJ , 0.57 0.67 U 1 0.67 0.69 · lJ ! 0.69 0.58 ! U I 0.58 0.60 U : 0.60 0 .55 -l.--~ __ Q.1_?_ 
Chloroethane VOA OJ.4 i U ' 0.94 I.I U 1.1 ____ .!..:_!__ _• ,_l2.__ J __ !_.l ,_ .. _0c2~ _ J_J:!___, 0.95 0.99 U I 0.99 0.91 U 0.91 

I Chlorofonn VOA Q:~l__ _ ; __ ~L . ..1. .. . .<!.}l__ ___ 0, 3.~ ___ L_U_ .L_ll:~ _ ___ Q_.37 f lJ I 0.37 0.31 ! U ! 0.31 0.32 .ld..+ __ 0.32 0.30 U 030 
Chleoromethnne VOA 0.81 1 U 0.81 0.95 1 U ; 0.95 0.99 ' U 0.99 0.82 ; U ! 0.82 0,86 I ll 1 0.86 0 .79 U 0.79 

cis-1 .3-Dichlorooro"""e VOA 1.4_.J.___!:) 1.4 1.6 1 U 1.6 __ ___ 1..2.__ L___U_ j __ !.Z.. _ ··- .!.:_4 ___ j___U ! 1.4 1.4 ! U i 1.4 1.3 _I,! __ _ 1"~-
Llibromochloromcthanc VOA 0.60 I lJ 0.60 0.71 ! U 0.71 0.73 1 U ! 0.73 0.61 ! U i 0.61 0.64 ; lJ 0.64 0.58 U 0.58 

Ethvlbcn7.ene VOA __ 0.71 __ U _ 0.71 __ 0.83 ~ 1,! __ 0.83 __ 0.86 _ ·U j_0.86 __ ,._ 0.72 __ f-U . -~·72 0.75 I UX 0 .75 0.69 lJ 0.69 
Mcthvlcncchloridc VOA 1.0 JB 0.79 0,93 1 UJ 0.93 0.96 lJJ I 0.96 1.9 JB 0.8 0.84 __ j_UJ . _ 0.84 . .. . 0.77 _ UJ _ 0.77 

Stvrene VOA 0.66 U 0.66 0.78 1 U 0.78 0.81 U 0.81 0.67 U 0.67 0.70 U 0.70 0.64 U 0.64 
Tetrachlorocthene VOA 0.62 U 0.62 0.73 UJ 0.73 0.76 llJ 0.76 - 0~63- --u · --0.63 0.66 UJX 0.66 0.60 I UT - 0~60 

Toluene VOA -- 0~73 - -lJ. -0~73--O:S6--u ·-·ci86 - ·--- o~88-· -ff-·o:iis __ _ 0.74 U 0.74 0.77 U 0.77 ---o~fr"Tu --0.71 

trans-1,3-Dichlorooroocne VOA 0.71 U 0.71 0.83 U 0.83 0.86 U 0.86 0.72 U -- 0.72 0.75 U 0.75 0.69 1 U 0.69 
Trichlorocthcnc VOA 0.24 - U - 0.24-. --O.i9- 1)j - 0.29- - --0.29 UJ 0.29 0.25 U 0.25 0.26 UJX 0.26 - -0.24- 1 UJ 0.24 
Vinvlchloride VOA 1.4 U 1.4 1.7 U 1.7 1.7 U - 1.7 - ··1:;i ·- --u- · ---1.4 U U 1.5 1.4 · U IA __ _ 
Xylenes (totall VOA 0.64- --ff -0.64 - - ·o.76 - - lf --0~76- - 0.78 U 0.78 0.65 ll 0.65 - ----0.68-- U 0.68 _Q.§l_ __J U 0.62 
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Attachment I. 600-151 Waste Site Ver ification Sample Resulls_10 rKanics). 
A-12-J1HK34 I A-13- J 1HK35 I A-14 - JllIK36 I A-15 -J1HK37 I A-1 6-J1HK38 I A-17-J1HK39 

4/26/11 I 4/26/11 I 4/26/11 I 4126/11 I 4/26/11 I 4126/11 
.., v.i 
!:;- ::::.· I Aroclor-10 11, I Pr'R 

t, ~ L __ Aroclor-122 1 I PCR 

0 ;$ I Aroclor-Pn I P<'H 

I ··- I • w I .1.J._l_~ 2.9 2.9 ! U 
1 

2.9 2.8. -J. l ( . .j__.l~L - ~-l U J 2.7 2.8 ' UJ I 2.8 2.7 ±!}_ -~--
·-· --- 8.5 i lJ 8.5 8.3 I U I 8.3 8.0 1 .u , 8.0 7.9 U I 7.9 8.2 UJ I 8.2 7.9 U 7,9 

I : : : I ~== I 2.1 i u · -2:1- -LliU '. 2 1 _ __ 2.0 __ ' u _! -~ - u - u ! 2:0 -To··- -··u1T 2.o · · ·-2:0·· 1 IT-·2_0-

u2/ka I O I PQL I ug/kg I O LJ'Q_LJ .11g/kg I Q I PQL l -ul!/k2 IO- I~ PQL -1- us:fki -, Q I POL I ul?,'kg I Q I POL 

~ :::l. I Aroclor- l l4·1 1 ,,, :H - ·- . - - 4.9 U 4.9 4.8 U ' 4.8 4.6 lJ 4.6 4.6 lJ t 4.6 4.8 UJ I 4.8 4.6 I U 4.6 
~ ~ Aroclor-1248 PCB 
~ §__ Aroclor-1254 PCB 
~ 0 Aroclor- 1760 PC R 

- - -- 4.9 U 4.9 4 .8 ! U 4.8 4 .6 U 4.6 4.6_ U ' 4.6 ___ 4.8 _ UJ [_ 4 .8 _ __ 4.6 _; _U _f 4.6 
2.8 U 2.8 2.7 lJ . 2.7 2.6 u 2.6 2.6 u ! 2.6 2.7 UJ 2.7 2 .6 I U , 2.6 

1 -- ~ , _· =- 1 is~-~ . !L _2 .s 2.1 u 2.1 2.6 ~ 2.6 2.6 u i 2.6 2.1 ui _ ..... ~_7- - ··- 2-·L+!:i- i ... 1,L . 
~ ~ L 1,1,1-Trichloro••h•nP I V<JA ,._.,_,_ __ ,. 0.66 UJ 0.66 _r 0.59 __ ut, JU9 , __ 0.77 . , w . _0.77 _ _ 0.62 _VJ f- 0.62 _,._ . 0.57 _ UJ_ _ OS!_ _ _ 0.53 j llJ I 0.53 

- 0.77 U 0.77 0.69 U 0.69 0.91 U 0.91 0.72 U 0.72 0.67 U 0.67 0.63 , U , 0.63 ~ l:l I 1.2 ,2-Tetrachloroelhane VOA 
:;:· R,. 1,1,2-Trichlor""'h,me VOA 

1 ' ·--· ·- 1 -·-=· · 1 
0
1.217 ~1 - -J.2~ --~~i:- 1}; · ¼~~- · ~k , /Ji · -N.---- l~s-· -Hj ~~2T" ~i}- -~ >-~:~I ~:;~ ~1 

1 ~ :~~ ~ ~ 1,1-Dichloroethane VUA 
~ ~ 1,1-Dichloroethcne VOA 

1 , ~---· - 1 . . :· · 1 0.75 ~l -·~J.L --~'67 _ Q!_ ~_ 0.~I_ _ 0.88 UJ i 0.88 0.70 i UJ 0.70 0.65 j UJ O.~L+ _ _Q_._6Q_ ___ _ l,!_l _i . Q,~(!_ _ 
~ ~ I 1.2-Dichloroen,.nP , v, 1A ··· ·-·- . -· . o.89 I u o.89 o.79 u ~9 _ _ 1.0 ·--i- u4 1.0 .-~ - o.83 -+ u _ y .83 _ o.77 : u o.77 o.n u o.n 

- - -- 0.49 UJ 0.49 0.44 UJ 0.44 0.58 , UJ ' 0.58 0.46 , UJ 0.46 0.43 / LUX 0.43 0.40 UJ 0.40 ..._ ~ I 1,2-Dichloroethcne(Total) I VUA 
___ . -· . o:·10 : U 0.70 0.62 U 0 .62 0.82 ; U ; 0.82 0.65 I U 0.65 0.60 i U 0.60 0.56 -ff -- 0.56- -~ ~ ___ IJ-Dichloroproo•ne VOA 

~ ~ I 2-Butanonc I VOA - -- __ _2)___-t_u 1 2.3 2.1 u 2.1 2.1 i u ; 2.1 2.2 i u 2.2 2.0 ._;_J! .. l _..2.:9 __ ___ !J ___ l,L _J:2. _ 
I ... I _ :·· I 6.2 ,-l !.~ _6"2 _ _ _ _u __ J__~ .;. .. J :L _ .. ..2:L +-~ -~ .?..} _ __ 1:.8__-t·~ - ...2:L _ 5.4 ! U i 5.4 5.0 U 5.0 ~ ~ 4-Me~~~~~I;~one ~~~ 5.5 1 lJ 5.5 · 4.9 I U I 4. 9 6.5 . U · 6.5 5.2 . U 5.2 4.S U 4.8 4.5 U 4,5 

~,~ +--u 1 6.8 6.1 , u i 6.1 s.o u ' 8.o 6.8 1 -l.-~- ___ J .2._ _ j__!U 5.9 5.5 u s .s 
0.60 : lJ ' 0.60 0.53 1 lJ . 0.53 0 .70 U 0.70 0,56 U 0.56 0.52 U I 0.52 0.48 U 0.48 ~ t, Benzene VOA 

I .. ,-... ·- I . --- I 0,28 -- I .. U -~ 0.28 _ 0 .25_ ! U ..L. 0.25 _ - -0.33 __ U l 0.33 .. . - -0,26 . U -- _ 0.26 0.24 U r 0.24 0.23 • U 0.23 

(') 
I 

VI ...... 

§ Bromodichloron,PthonP VOA 

't::i I Bromofonn I VOA 
;:: · Bromomethanl'! VOA 

- 0.29 U : 0.29 0.26 I U ! 0.26 0.34 U 0.34 0.27 U i 0.27 0.25 -- ll µ -~-- _9 24 U 0.24 

1 :_·~ 1 · :·· 1 o.63 __ . u .1 . 0.63 . o.56 . ...L U.) __ o.56 ~ 0.74 __ u _o.74. _ __ 0.59 ___ u !-- 0.59 _ 0.55 . u ~ o.5s o.51 u o.51 
~ Camon disullide VOA 
~ Carbon tetrachloride VO/\ 
l:l Chlorobenzene VOA 

0.53 lJ ! 0.53 0.47 j U j 0.47 0.62 U 0.62 0.50 U t 0.50 0.46 U 0_46 c- 0_4) . U ~ -- 0.4J _ 
0.80 UJ i 0.80 0.71 UJ 0.71 0.94 UJ 0.94 0.75 UJ : 0.75 0.69 UJ 0 .69 0.65 UJ I 0.65 ··---·- - . . ·---·- -· -·r7-··-- ·- -----· ·--- ·r- I 
0.68 U 0.68 0.61 U ! 0.6 1 0.80 lJ 0.80 0.64 U 0.64 0.59 U 0.59 0.55 _u r-°..:J~ 

~ Chloroethane VOA 
0 Chlorofonn VOA 
~ Chloro,nethane VUA 

1. 1 u ! 1.1 1.0 u I 1.0 1.3 u u 1.1 u I 1.1 o.98 u o.98 0_9 1 u . o.91 
I ... I · -· · l -o..12 __ -_llJ _q,_3_7 ___ JD1-=: -.ii.:r.Jl.22.-=-Q,~ __ ,· u ·--·o.43 _ "•• 0.34 .. U j 0.34 . 0.32 U o. __ c-...:_· ___ ____ -~ - --

- 0.97 U 0.97 0.87 U 0.87 I.I U I.I 0.91 U , 0.91 0.85 U 0.85 0.79 U l 0.79 
i:i_ cis- 1,3-Dichlornorooene VOA 
"' I Dibromochloromethane VOA 

EthvlbcnzCTie VOA 

1.6 U 1.6 1.5 U 1.5 1.9 U 1.9 1.5 ll ! 1.5 1.4 lJ 1.4 1.3 U ' 1.3 
-·-·- I . . ,.. I 0.72 U __ _Q,~ __ _ (L~ _J!__ _ 0.~ _ 0.85 U 0.85 0.68 --U!-o.°6s'+ · 0.63 U 0.63 __ .Q•~ - -,--U_j _ _§.58 __ 

- 0 .85 U 0.85 0.76 U 0.76 1.0 U 1.0 0.80 U 0.80 0.74 lJ 0.74 0.69 ll i 0.69 
Methvlenechloride VOA 

Stvrene VOA 
-- I . - ·- I 0.95_ .J:!!. __ g_,2? _ _ .Q.85 _ _ . .Y! ___ _Q;~_ ___!L __ .Jd] I. I - 0.89 - UJ . 0.89 '"" 0.82 UJ 0.82 . _ _ 0.77 UJ ! 0 .77 

- - 0.80 U 0.80 0.71 U 0.71 0.94 U 0.94 0.75 U 0.75 0.69 U 0.69 0.65 U 0.65 
Tetrachlorocthcnc VOA 

Toluene VOA 
trans-I 3-Dichloroprooene VOA 

Trichlorocthenc VOA 
Vinvl chloride VOA 
Xylcnc:s (total) VOA 

_ _!Y} ___ gl_,_ _g].5 __ Q-~ _ UJ _ . ..Q.~~- -- -Q-~ .- --~L . 0.88 1- 0.70 lJJ ·o .70 __ _ __ 0.65 - UJ 0.62.,_ __ _ 0.60 __ !.Jd! l~-~0--
0.87 U 0.87 0.78 U 0.78 1.0 U 1.0 0.82 U 0.82 0.76 

-~~ l 
__ 0.85 __ J __ u _, _0.85 __ _ o.16 __ u _ 0.16 . ___ 1.o u 1.0 0.80 ll --o.so·· ·-·· o.74 

0.29 UJ 0.29 0.26 UJ 0.26 0.34 UJ 0.34 0.27 UJ 0 .27 0.25 
1.7 I u 1.7 1.5 U 1.5 2.0 U 2.0 ·- 1.6 U ~ 1.6 . 1.5 

--- --· - -- - -- - · ·- --- - -- . . ·-- --- -- - -· 
UJ 
u 

I u· 0.77 ; lJ 0.77 0.69 lJ 0.69 0.91 U 0.91 0.72 U 0.72 0.67 . 
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A-18 re-sample -

CONSTITUENT CLASS' JI-JDXJ 

Aroclor-1016 PCB 
Aroclor-1221 PCD 8.1 
Anx:lor-1232 PCB 2.0 
Aroclor-1242 PCB . '4:7 
Aroclor-1248 PCD 4.7 
Aroclor-1 254 PCB 2.6 
Arodor-1260 PCD ···· 2.6 lJ 2.6 .,,z.6• i ; ti < i,·-. 0'* 2.6.: •r,q•.h1 ;' (1i:-::n::t0~ fi~ ~ i<«4f¥1: ~ •. , = =· 'U ~ • 

l,l.f-Trichloroed,ane VOA 0.60 U 0.60 ·::O.~ ':UJ :0,6'$'-.:·· Q:6s>.: (!J'IH .-m "''"··-,lJJ "'U.fi •• li?k• :c ,,r u " F • •• , ; ~ S 
l, l ,2.2-Telrachlorocchane VOA 0.71 i U 0.71 ··,o.'1ir,. U'•· ;'' U/16- ' '·-;0,1ii'<'' ,Q-d:,Jnn· k-'' tb h ' ,-·u ·:: n"r.- I"!#>' '.1. C e r•vv t ' +1 ~ ,, n 

1.1 ,2-Trichloroethane VOA 1.0 , U 1.0 _t f • \) i! , I .: v;Jl,t":: '( \Ji: .? 1• • • l\ ''1 '{C '.;''!] ':i i'.(i ~ ,t ?\r >:c /'. ic it';' 1'.271 § 
l , l-D1chlorocthanc VOA 0.24 • U 0.24 ." 0.26'-" ,.UJ , ··<l,2<i: .. Oi26" c.O) ,. Ol6':·. ,. •-· !/(!)'.r" ,. :; Jfil ti '.'¼ <D 
\ ,1-Oichloroethenc VOA -·- (i°.68 '!' lJ 0 .68 ·:.0,74 ···ot . ~:!t!i.,. ·. O;'f4 ;; ,Ur _:!)/14'· . .I ,., .,,:111•:• YI,,, ,.,. ,, ,,, c:v lY ti;,\~ 1.\',fr :=l. 
1.2-Dichloroethane VOA 0.81 U 0.81 •:O::&]LY ,-IJ t OJJl: t·.,,.();88, ·tY '•>':Qi&l!:< Y Ft' ; :c', IIH" ,,:;·· '(!c'N r-yf0" "~ ' '" ':',l;Si'f t!l '<) O 

1,2-DichlorocthcnelTotal) VOA 0.45 U. 0.45 0A·9·•··'· _rn_._··. •··. O.) l!\ .:0·_;.49' .. - ._u_ L '.'. -0..t~ •. - :'_ J .. , _,. IJ .. • '_0.,$·0 .. '. . . < !) 1 ~y, I)'./ [., c. lJ-- , ~ ri~ :=E 
l ,2-D1chlomnrooanc VOA 064 _ ) _LJ __ 0.64 _ .0,69 ·· U0 AU!i ~-,o,69 , u -0.'<!9 ,'? !l,. 1 ¥ ' J:.' ,.0:11_- ; .. '>t-''1 :v, !' :17 : ; .,,.. ~!S:i: 1;; 

2-Butan011c VOA 2.1 i U 2.1 i t: 2:'~ : : U:' ., 2::l ' 2;3:· \1 . . . ,z ,3·•, >,c2;4 ·,, .. _, l-" ·.'·:_2,;4>/ '/ctJ ; :y, ., 1.:. '\:, ,Y Jz ,, t ~ 
2-Hexanone VOA 5.7 LI i .7 ·(i,l .U - 1 ·6,1· ·.,_6:'°f . ,: u •• -'i':~f \. Y,:~ '.S ,<J.f ,,;-1'6: ,.,,,.,.. .:'•''.·: '<" f·U·, -" '-''<· Ji ,.::;,;, , -'ifj; Cl'J 

4-Methvl-2-Pcmanonc VOA 5.1 U t 5.1 5.i ,, -u. -- S,$.,,;, •$;$, -, ·:rQ . ) f'$'' > ,vx , ... JJ i AYfS)iJ,AP 'i':;+ :-;-'.St ; , ., ' .:- v, I'. ,,.-. ,, 1< c'J !':>,' ,... 

Acetone VOA 6.2 i U 6' ,,\I) · ·,.J ~ ''6/1.' ·.'- ·•· ··:·6:7·-'< .·' tJ, i' 6,J.Ti, 'i- - i'4c U " ><< J , .:;- •:~ A-!( :1 !i 1:.c .iif! V ; 

Benzene VOA 0.54 , U I 0.54 _Oi5?. .. • ''\!' O;S!I • ' 0,S9 '•.F U'·t I::0$ \ A ' 1"1\ \' • , $\ .i' :J!' ,.. <D 
Bromodichlornm~thane VOA 0.25 ! u·tois ~(tig>, ' U'':,< o,u·· k' O.Z& '':. ••cp ·', o,a'i'' ·>: ,Jf':, , .. ,. :,f; •.• ., ,., "S.. f1 ;" 

Bromofonn VOA 0.27 _ ! U_J. . 0.27 , o.:w :- 'U, • ·0:29.-- . ': O~Jr ,, >U ., (l:29. '. ' it -'K • i . r, ;: •;, ·- "ik re; ~ 
Bromomethanc VOA 0.58 ; U 0.58 0,61, '< U, :•, '0:6l \, Ii .,O'.(j;l ·/ ·U , .··-Q.63_ , .,., '• ·•' /'- ii +:; :<•·;,, .; ·•"' ,''-\(I 2 ;;, er; 6-i 

Carbon disulfide VOA 0.49 i U 0.49 . 0,$3,··: "-l:f · , .. ,,O.Sl_ -.-,_ ,'- .. OS.3 _ 0·th'. ·" ·0.-53:'. ,, n,, :;\'; o/? ,.· it" .... /) U ·;J>t 0\ fr7 /:.8 !X £ 
Carbon te1tachloride VOA 0.73 I U 0.73 0;'19,,·, •. tJJ",· c'" 0i7!>".,. 1> 0;7l'I>:. Ult -0,79' ., "- ?'.'-~ ,. f' fl• ;\\I; ?YJ?- t ·0 ,m : ,,r,· F ifa :=. 

Chlon,benzenc VOA 0.63 i u·-- t- 0.63 :-Y0.68 ·> · .. \f'• -··,();68;'."· ... ,.0,68 .''" ':;tL < 0.68 < :;fr' l'rrE , .. 'ii'itl' ·'·' ,, . .,, : .. ,sr,, '· •··~ > ..... ,. § 
Chlol'Oe(hane VOA l.0 ·1!· --·u_ 1.0 •--1_.l'_<, t h{ fc.1 .c>hl_··· ce· I ; ( j;.1,'<\.,: '.';T:-: l'' :'Sf' ¥ ,j;}; Y'J.'F ,ry ;-er: ' ·Z". ,0 -., r %ft: ~ ii "I1 
Chloroform VOA 0.34 U 0.34 1);36 " / F' dtf6--·· ·/();3'ij,< .Y < . o:-i11 • ''.iH r ec "4 !-<- ' '!¾ '"' lei ,_ ~ ii Q 

Chloromethane VOA 0.89 I L! , 0.89 i::. ()',!ld- ' "' \'.•o;91., , ,,, 0,9/i{F ·.. !Ml6 " l.• Fr /'.; -~ st..fs: •> 11 >:< ,. , r.. .,, ,; \;;f;;t;0;,,,;:;, ;3 
cis-lJ-Dichloropropcnc VOA 1.5 1 U 1.5 ,;--1,6, .i ,., v ;_;, us_.,< •· i' , .DY.'\. l''¼ f.6 ·· .,, ., f ·,, :,:; >U' :., "Vi'l~?.G"'t N 
Dibromochloromethan¢ VOA 0.66 I U I 0.66 ·",Q:71'""• 1· :jJQ,1}·,u ,;, 1-\-:'i::, ·· 1-X ll,ll' I\_.,,, , ·?. " r,,,, " '' ! t-tt\ --~ ,,.... ., • "" :(1 fP'lf.mt/.i! 2 

Elhvlbenzcne VOA 0.781-- u I 0.78 . '' O,a•tY .· U."· '{!i/£4-<" ' b ! ; < C:(1;&4,,H 'f' ,{: '> r;;: ;;h :p,y f;~ ·:::: ' , ... ""j 1,-, -;,; , 1·, "'" ,tUY: f;;,i};llQ!•? ';"" 
Melhvknechloride VOA 1.3 i JB 0.87 .... Q.!l4-\: .(If._,; :!f.94 ,' , 1;1 J\'i: -1 1, ".\: ,OJ}4.t: I,,1 ;s ',:,;()(! 'l '\• i'K ,,J<.. J , IX'? ,,:c;;c;: :; -~- ·,i.,, ~ 

Stvreoe VOA 0.73 1 U ! 0.73 ··- 111O.·'>n -,.+;,n ·14,,, ',, ~;f r.w "- ·-. '([;71r'i. ·,;; n vi'::nv.;3 rtJn"+, !•'i0f iL "'''" "'""'" •'" --'''.Cu :y.,; '" ... ...,.,.;..--.;;;,.'/ v:i 

Tctrnchlorocthcnc VOA 0.68 U ··o:68 
Toluene VOA 0.80 i U 

tr~ns-1,3-Dichlompropene. VOA 0.78 
Trichloroethcne VOA 0.27 
Vinvl chloride VOA 1.6 
Xylcnes (Iola!} VOA 0.71 i U 
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Allachment I. 600-1 51 Waste Sile Vel"ification Sample Results (O rgan ics). 

CONSTITUENT 
A:-,-18 ,.Jjl[l{~f . B-6- JHIK47 Duplicate of JlHK47 - B-1 -JlHK42 B-2 - JIHK43 Il-3 - J111 K44 

CLASS . ' .· ' ·• ·· · . JIHK54 
'· >412:€_11 4/27/11 4/27/1 I 4127111 4127/11 4/27/11 

POL 
Aroclor-10 16 PCB ~~-~ i 2.8 
Aroc lor-1221 PCB 3i~7'.~.;}1i:f". W :>l..~.9 . 7.8 U 7.8 8.8 ! U I 8.8 8.3 U 8.3 7.9 I lJ 7.9 8.2 U 8.2 

Aroclor- 1232 PCll ~~ ~Jttt:JJ 2,0 - 2 .0 U 2.0 2.2 I lJ 2.2 2 .1 . U 2.1 2.0 U 2.0 2.1 U 2.1 
Aroclor-1242 PCB 4,6 -Wf,,.,M"-;.· 4.6 4.6 U 4.6 5.1 U 5. 1 4 .8 U 4.8 4 .6 U 4.6 4.8 U 4 .8 

Aroclor-1248 PCB ;,r,4;g.~ ~;\JL ~'.-~ii{~: 4.6 {J 4.6 5.1 I U l. 5.1 4 .8 lJ 4.8 4 .6 IJ 4 .6 4.8 U 4.8 
Aroclor-1254 PCB :t:i.;i (6,t~)!J!'.lf,;' ~4; ~..}, 2.5 lJ -· 2.5 ·- 2.8 U I 2.8 ,_ 2.7 1 U 2.7 2 .6 1 U 2.6 2.7 U 2.7 
Aroclor- 1260 PCB •.l';"lt6:?-;)11.'.'.~ :"~~~6 °"'-i; 2.5 U · 2.5 2.8 I U i 2.8 2.7 i U 2._L_ _ 2.6 I lJ 2.6 ·· ·- ··;f"7····· - U --T=,·· 

1,1, J-Trichloroethanc VOA li,i}(l,$5~ t fJJ1;1Hi'5~ ': 0.58 lJ 0 .58 0.62 l U : 062 0 .80 ! lJ 0.80 0.59 l U 0.59 0.53 U 0 .53 
1,1,2,2-Tetrachloroethanc VOA ,;'.;(i;6ll;:H .. _uJ•1·;j)(~ 0.67 I U I 0.67 0.73 T U !"° 0.73 0.94 I U 0.94 0.69 ~~- O_j~ __ 0.6j _ LQ_ 0 62 

1.1 ,2-TrichlorocUiane VOA ;..i¢;9~ ~1·-~0,;; '.'.' Jl.93 0 .97 1 U i 0.97 1.0 ! U I 1.0 1.4 , lJ 1.4 1.0 ; U ! I.O 0.90 I U 0 .90 

1 1-Dichloroethane VOA ~~t1.~] •':.;Y!% ·~1-0~ .. _ 0.23 ! U i QJ} __ . . 9~?.L ! .. !L j __ Q.~L __ Q-~.L I _I._! . 033 0.24 l/ 0.24 0.22 U 0 .2_2 
l , l-D1chloroelhcnc VOA ,;, ;&,;6l "" lr'_!J.ff; ~o.:62 , 0 .65 . 1 !J.J _Q~6~ _QJ Q_J __ ~ I 0.70 0.91 T ll I 0.91 0.67 U 1 0.67 0 .60 U 9..§9. ... 
I 2-Dichloroethanc VOA . o.:w ,;J!.;,., .-SJ4 : 0.77 f lJ ! 0 .77 0.83 I U T 0.83 I.I U 1.1 0.80 lJ 0 .80 _ ·- 0 .72 U 0.72 

• 1,2-Dich_loroethene(T otal) VOA · 0,41, · UJ . 0;41 0.43 . U I 0.43 0.47 -~ + ~.47 _ __ _JL~ __ U i 0.60 ···- 0.44 U , 0.44 0.40 U 0.40 
1,2-O1chloropropa.11e VOA . 0.58 U IL58. 0.61 i U 0 .61 0.66 lJ ; 0.66 0.85 U ! 0.85 0.63 U ~_Q.g__ 0 .56 lJ 0.56 

2-Butanone VOA 1.9 <U L9 2.0 I U 2.0 6.9 J 2.2 2.8 U 2.8 2.1 U I 2.1 1.9 U 1.9 
2-lfexnnone VOA S.2, . ' · U U 5.4 1 U 5.4 5.8 U 5.8 7.6 U 1 7.6 5.6 U 5.6 5.0 , U 5.0 

4-Methvl-2-P-,nlanone VOA ( ,6 U 4.6 4.8 U 4.8 5.2 U 5.2 6.7 U • 6.7 5.0 -- 1-U- 5.0 4.5 ! U 4.5 
. -·--- - - --- ,_ __ ·- ··- t-·- • ·--

Acetone VOA · · 5.1 .u-.. ., 5.1 .. , 11 J 6.0 30 . 6.4 8..3 U 8.3 6.1 __ _ U 6.1 · 5.5 i U i 5.5 
Benzene VOA 0,50 ·' 1J ·o.so.. 0.52 I U 0 .52 0.56 U , 0.56 . 0.73_ _ ll 0.73 0.53 U 0.53 Q.48 t U . 0.48 

Dromodichloromethanc VOA 0.23·,;: CJ 0.U · 0 .24 U 0.24 0.26 U 0.26 0.34 U 0.34 0 .25 U 0.25 0.23 i U I 0.23 
Aromoform VOA 02 4 · ~ - 0;24· 0.25 1 U 0 .25 0.27 U 0.27 0.36 U 0.36 0.26 U 0.26 0.24 i lJ ! 0.24 

Bromomethane VOA o.~3 P. ·0-.SJ 0.55 u 0.55 0.60 u 0.(,Q o.n ... tT1-· 0.77 0.57 u 0.57 0.51 I u 0.51 
Carbon disulfi de VOA 0.44 . , U 0.# " 0.46 ·- u · D.46-. 0.50 U 0.50 0.6~ U 0.65 0.48 U 0.48 0.43 ! U J 0.43 

Carbon tetrachloridr! VOA ·.O 66.;'. U) .0.66 0.70 lJ 0 .70 0.75 U 0-? L 0 .98 _ U 0.98 0.72 U 0.72 0 .65 ! __ U j 0.65 
Chlorohcnzcnc VOA 0,5"7 ll ' '0.5'f 0.60 U 0 .60 0.64 U 0.64 0.84 LI 0.84 0.61 U 0.61 0.55 ! U 1 0.55 
Chlorn~thane VOA ·· ().!}4 • .lF 0.94 ' 0.98 U 0.98 I.I U I.I l. 4 U 1.4 1.0 U , 1.0 0.9 1 i U , 0.9 1 
Chlorofon n VOA 0.)1 · .lf .,... 0:.31•· -- 0.32 U ····· o.ji-- ···-o:·j5- ··· ··-ff ·· ···0~35 0.45 U 0.45 0.33 U 0.33 0.30 / U ! . O.J o··· 

Chloromethane VOA 0.Sl' U _..Q.!L _ _Q,85 _ _g_ __ 0,!5_ ·--~_12_ __ U 0.92 1.2 lJ 1.2 o:ss ·- ... U 0.88 0.12 .. I U I 0 .79 
cis- 1,3-Dichloropro.J)Cne _ VOA _ 1.4 l,J · 1,4 1.4 / U 1.4 1.5 U 1.5 2 .0 U 2.0 1.5 lI_ I _LL~ _ l_.3 _ _L_lJ_J 1.3 
Dibromochloromclhane VOA 0.60 U O.QQ 0.63 LI 0.63 0.68 U 1 0.68 0.88 f- 1:!- 0.88 0.65 U 0.65 0.58 U i 0 .58 

Ethylhenzene VOA om u· 0;71 0.74 U 0.74 0.80 U 0.80 1.0 1 U 1.0 0.76 U 0.76 0.69 I U 0.69 

Mcthvlcn<X:hloride VOA -~ - .JU.. J.79 0.83 T U 0.83 0.89 i U 0.89 1.2 _ _I U l.2 0 .85 I U 0.85 0.77 I U \ 0 .77 
Stvrene VOA ' O 66 " U 0,66 0.70 I U 0.70 0.75 T U 0.75 0.98 I U 0.98 0 .72 I U 0.72 0 .65 U 1 0 .65 

Tctr~chloroethene VOA 0.62 UJ 0'.62_ 0.6~- -J-!:!- __ 0.6j_ .. 0.70 I O - 0.70 - - 0.91 I U 0.91 0.67 ._+.JL. 0.67 0.60 . LI 0 .60 
fol uene VOA 0.73 tJ Q:13 · 0.76 ; U 0.76 0.82 I U , 0.82 I. I i U I.I 0 .78 I U 0.78 0.71 U 0.71 

trans- 1,J-Dichloropropene VOA 0.71 . ·u JJL 0.74 I U 0.74 0.80 ! U . 0.80 - 1.0 , · U 1.0 0.76 1-,V .. ___ 0.76 0.69 . U 0.69 I 
I Trichloroethene VOA 0;24 UJ 02 4 0.25 I U Q.25 0.27 T U f 0.27 0.36 I ll 0.36 0 .26 ; U 0.26 0 .24 U 0.24 I 
I Vinvl.chloridc VOA • .{A ,2 _y_ '·. t:4 1.5 IU 1. 5 1.6 i lJ ! 1.6 2. 1 .LJ! __ 2.1 1.5 ! U 1.5 1.4 U 1.4 

Xylenes (total) VOA . ·.o;-64 , .,:u·, -M4. 0.67 l U 0.67 0.73 T U , 0.73 0.94 f U 0.94 0.69 I U 1 0.69 0.62 ! U 0.62 
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Attachment I. 600-151 Waste Site Verification SampleResult1 (Qrganics). 

B-4 -JlllK45 I B-5 - JIHK46 I B-7 - JIIIK48 I B-8 -J1HK49 · I B-9- JlHKSO I B-10- JIHKSJ 
CONSTITUENT CLASS 4/27/11 4/27/11 4/27/11 4/27/11 4/17/11 4/27/11 

ug/kg ~ _ PQL ug/kg Q PQL uglku Q PQL ul?/k11 Q POL ul!/kl! Q l'QL ug/l<g Q_ J'QL 
Aroclor-l016 PCB 2.8 U , 2.8 2.8 U ! 2.8 2.8 i U ! 2.8 2.8 U : 2.8 2.7 T U [ 2.7 2.8 U 2.8 
Aroclor-1221 PCB 8.2 -,-··u : . 8.2 8.1 U I 8.1 8.0 U ! 8.0 8.0 U ; 8.0 7.9 U ! 7.9 8.2 U 8.2 
Aroclor-1232 PCB 2.0 : u ' 2.0 ·-· -~- .. ~. L JQ__ 2,0 I u ~--1:.Q_- --z:o u : J .Q __ --"Io····--, u 1-~Q__ .. -2:-r- · __ {,J __ __ JJ 
Aroclor-1242 PC13 4.7 U 4.7 4.7 U I 4.7 4.7 U ! 4.7 4.6 , U ; 4.6 4 .6 ! U 4.6 4.8 U 4 .M 
Aroclor-1248 PCB . 4.7 U ; 4.7 4.7 U ; 4.7 4,7 ! U : 4.7 4.6 . U ; 4.6 4 .6 ' U 4.6 4.8 U 4.8 
Aroclor-1254 PCB 2.6 u : 2.6 --_·j .6 ~ -ti-- r::.IL .... __ l,~ ~T~0] .. 2L _ _ J~ . .Q .. :-·u ·-~---i.6 ··7 u 2.6 -- 2.7 u 2.7 
Aroclor-1260 PCB 2.6 , U ! 2.6 2.6 ""'vi 2.6 2.6 I U ' 2.6 2.6 ; U l 2.6 2.6 1 U 2.6 2.7 U 2.7 

11,1-Trichloroclhane VOA __ _ (!;_6_1 i _ _11- _, _Q..§! 0.69 U _ 0.69 _ 0.57 ! U __ ~_0..:~7 ... 0.58 '. U -1.. .. Q.•~ - 0.62_ i U 0.62 0.59 U . 0.'59 
1,1,2 2-Tetrachloroelhane VOA 0.72 : U l 0.72 0.81 U : 0.81 0.67 U I 0.67 0.68 1 U ! 0.68 0.73 , U 0.73 0.70 U 0.70 ------•--- ·----l- .. ---- - ---- .... ·•·r---•- •• •- . ' . 

1,1,2-Trichloroeci,ane VOA 1.0 U · 1.0 1.2 U 1.2 0.96 U 0.96 0.98 U ' ____ 0.98 __ _ __ 1_.0 ___ _ ~-~ _-1.:.Q_ _ 1.0 U 1.0 
1,1-Dichlorocthane VOA 0.25 lJ 0.25 0.28 U 0.28 0.23 U 0.23 0.23 U 0.23 0.25 lJ 0.25 0.24 U I 0 .24 
1,1-Dichloroelhene VOA 0.69 U 0.69 ·-·o:is·- -·u- 0.78 0.64 - U 0.64 0.66 U 0.66 0.70 U 0.70 0.67 ll_T _()_67 
1.2-Dichloroethane VOA 0.82 lJ 0.82 0.93 U 0.93 0.76 U 0.76 0. 78 lJ 0.78 0.83 U 0.83 0.80 U 0 .80 

1,2-Dichloroelhene(Total) VOA - ·o·.46- . -0 0.46 0.5.i . . \J ... 0.52 OA3 ___ . lJ 0.43 0.43 u 0.43 - - 0.46 . . ,u 0.46 0.45 u I ou 
1,2-0ichloropropane VOA 0.65 U 0.65 0.73 U 0.73 0.60 U 0.60 0.61 U 0.61 0.66 U 0.66 0.63 U 0.63 

2-Butanone VOA -- ·-2.r . ti" -Tf 2.4 . lJ . ---2~4- . ~ ---· - TT- - To,- . 2.0. ·- u 2.0 2.2 u 2.2 2.1 "i.i .. - -iT7 
2-Hexanone VOA 5.7 U 5.7 6.5 U 6.5 5.3 U 5.3 5.4 lJ 5.4 5.8 U 5.8 5.6 U 5.6 J 

4-Mclhvl-2-Pcntanonc VOA 5.1 U 5.1 5.8 U 5.l, 4.8 U 4.8 4.8 U 4.8 -2l...._ ___ . _U 5.2 5.0 , U 5.0 l 
Acetone VOA 6.3 U 6.3 7.1 ' U 7.1 5.9 U 5.9 6.0 U 6.0 6.4 U 6.4 6.2 , U 6.2 I 
Benzene VOA 0.55-- 7r ·--o:s5 0.62 U o~Ki' -o.fi ·- .. iT 0.51 -0.52 U 0.52 0.56 U 0.56 0.54 .. \ j' ! 0 .54 :I 

Bromodichloromelhane VOA ·· --0:26··- tT ~ - ... ()29_ .. -U 0.29 - ·· 0 .24 U 0.24 0.24 U 0.24 0.26 - U 0.26 0.25 U , 0 .25 ··· 
Bromofonn VOA 0.27 U 0.27 0.30 U 0.30 0.25 U O.:ff . ~ - .. ·1T° 0.26 0.27 U 0.27 0.26 -\JT o-:U-·- - ·-·-· ··-·----- ··--• ·--- -------·-·· ---- i---- ··-~ 

Oromomcthanc VOA 0.59 U 0.59 0.66 U 0.66 0.55 U 0.55 U.56 U 0.56 0.60 U 0.60 0.57 lJ . 0.57 
Carbon disulfide VOA 0.49 U 0.49 0.56 U 0.56 0.46 U 0.46 0.47 U 0.47 0.50 ir ---0.~ - 0.48 , U : 0.48 

Carbon lcrrachloride VOA 0.74 lJ 0.74 - - _Q:!3 ... . . I_)_ 0.83 -·· . _!)_. 69 u .. 0~69·- -o-:w·- u 0.70 0 .75 _Id.. . - -~ 0.72 i u j 0 .72 I 
Chlorobenzene VOA 0.63 U 0.63 0.72 U 0.72 0.59 U 0.59 0.60 lJ 0.60 0.64 U 0.64 0.62 U : 0.62 
Chloroclhanc VOA I U I 1.2 U 1.2 0.97 lJ . - 0~7-- o :99 .. lJ 0.99 I.I U 1.1 1.0 !-·t:f"r--Tci 
Chlorofonn VOA ··- ·o ... 34- --l;° ~ -- - 0.38 - U 0.38 .. 0.32 U 0.32 0.32 U 0.32 ·- --(Jj5 - ... U 0.35 0.33 i U ! 0.33 

Chloromethane VOA. 0.90 U 0.90 I U I 0.84 U 0.84··· ··°o.ii6-- -u· 0.86 0.92 lJ 0.92 -- ~g-· U 0.88 
cis-1 3-0ichloroorooene VOA ·---- ~5·-- . --U- _ l._5 _ - .. ~7·-· U 1.7 1.4 U 1.4 l.4 lJ 1.4 ·--1.-5- · ' U 1.5 1.5 ll l.5-
0ibromoch.loromo1hane VOA 0.67 U 0.67 0.76 U 0.76 __ . _Q,_6J__ i i - - 0.62 --0.63 U 0.63 -~ - i-c U 0.68 0.65 U ~,62._ 

F.thvlhenzene VOA 0.79 U 0.79 0.89 U 0.89 0.73 U 0.73 0.74 U 0.74 0.80 , UX 0.80 0.77 U J_Q11_ 
Melhvlcncchloridc VOA . -o~ss-- , T -· 0.88 0:99··-·. ···u 0.99 0.82 U 0.82 0.83 U .. -o.~~-0.89 U 0.89 0 .86 ··1T I 0 .86 

Stvrene VOA. 0.74 U 0.74 0.83 lJ 0.83 0.69 lJ · 0.69-·•. 70- U 0.70 0.75 U (jj5--- · 0.72 U 0 .72 
Tetrachloroetl1ene VOA 0.69 U 0.69 ··-· -0.78 LI 0.78 0.64 U ...• 0

0
6i_ _ Q:§§_ U 0.66 0.70 ···· U 0.70 0.67 .l! .! __ Q_.~ 

Toluene VOA 0.81 lJ 0.81 0.91 lJ 0.91 0.75 U 0.75 0.77 U 0.77 0.82 U 0.82 0.79 U ; 0.79 
tnms-1,3-Dichloroorooenc VOA · ··o:','9·- .. U. - 0.79 0.89 fr 0.89 .. 0.73 U 0.7? .... _.....Q:2£_ ____ l}_ 0.74 - 080-· U 0.80 __ ~ .. 1! i 0.77 -

Tl'ichlorocthene VOA 0.27 U 0.27 0.30 U 0.30 . 0.25 _ ·· ! . !] __ , 0.25 _ 0.26 lJ 0.26 0.27 . UX_ .. _Qll_ .. 0.26 U I 0.26 
Vinvl chloride VOA 1.6 U : 1.6 1.8 U 1.8 1.5 : U ' 1.5 . _l_.5 _ _ i __ !d_ _ 1.5 1.6 ' U I 1.6 .. ....._!.,5_____ U 1.5 
Xvlenesftotal) VOA. 0.72 lJ ! 0 .72 0.81 U 0.81 0.67 U . 0.67 0.68 : U 0.68 0.73 ! U 0.73 0.70 U I 0.70 
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Attachment l. 600-1 St Waste Site Verification Sample Results LOr_gu11i_c~ . 

CONSTITUENT 

B-11 rc-samplc2. 8_12 • J1HK53 _ · B-ltre,,ua' k,.;,~l ,ll>'Xi&' C-I • JIHKSS Duplicate of JJIIK.55 • 
JJJW46 · , .. ,cJ;- , 1 -,"',.¥'i JIHK68 

CLASS 6/22111 4/27111 ,, ;;•(0i 0'JU ''""'t&5;\ 4/28/11 4/28/11 
ug,ll<g_ Q PQL ugikg Q PQL .!!m· . Q l'Q :n - ug/ke- Q PQL ue/kl! 0 POL 

Amclor- 10 16 PCB 2.9 U I 2.9 2.7 U 2.7 , ·Z9'.c• . -:-u-- l.9 -- i.o - tr 7 )jl •;: -fi- -u -2.8 - 2.8 . 1 ll [ 2 8 
·- · . .., .. ~~ . .·. -r-;- ------

Aroclor-1~21 PCD 8.5 U 8.5 7.9 U 7.9 8.3. · lJ .1123 8.'7 U ,' 10 " 8.1 U 8.1 8.2 : U i 8.2 
Aro,;lor-l2J2 PCB 2.1 U 2.1 2.0 ....,U 2.0 2'. l F; .. U . '2.i 2..2 ~ U 2.,2: ,, 2.0 U 2.0 2.l i lJ ! 2.1 
Aroclor-1242 PCB 5.0 U -- 5.0 _____ ,ii_.. U 4.6 ~4,8 ';1 U . 4.1' · ·• S.O·u U' 7Jt•.::- 4.7 U 4.7 4.8 ! U , 4.8 
Aroclor-1248 PCB 5.0 U 5.0 4.6 U 4.6 4.8 ' - U ,4.f " ' S.0' . U. · 5.0 / 4.7 U 4.7 4.8 1 U I 4.8 
Aroclor-1 254 PCB 2.8 U 2.8 2.6 U 2.6 2,7 . --~u- 2,7 !l-8 4 U :l.8 2.6 , lJ I 2.6 2.7 i U I 2.7 
Aroclor-1 260 PCB 2.8 I lJ ! 2.8 2.6 TJ i 2.6 ·2.7 . lJ. • 2.11 U U 2:8 2.6 l U I 2.6 2.7 ! U 2.7 

l,J I-Trichloroethane VOA 0.52 U I 0.52 -·i:ff - UIOJ5- 0".5$'. ' U" · ·p-,.s.L . -0,3:( ' U 0:'al •• 0.52 i U i 0.52 0.56 U 0.56 
1,1,2,2-Tetrachloruethanc VOA 0.61 i U , 0.61 -·o:·64 . -·u ·;- -0~4- . Q.6S'•< U · .• QM · o.9.S ., 0 • !l,'95 . 0.62 i U i 0.62-· -- 0.66 U --0-.&6 

I I ,'.! -Trichloroethune VOA ·- o.'88 1 lJ i 0.88 0.93 U 1 0.93 <I.CU U .. a\\11 1.4' · ,> U 1;4 ·,: 0.89 i U , 0.89 0.95 U 0.95 
1, 1-Dichlorocthane VOA 0.21 I U I 0.21 0.22 U 0.22 0.22. i i•U ··0.22, Q,l3 . U · . o:33 ,, 0.21 ' U I 0.21 0.23 ·- U - 0.23 
1.1-Dichloroethcnc VOA -0.59. -•ut 0.59 0,62 , U t 0.62 Ml.,, 71f" . {J .• /il' Q.92· Q" 0;9.z ., - 0.60 ; u ·1 0.60 0,64 U 0.64 
1 .. 2-Dichloroethane VOA .. !)}'2.. U ! 0.70 0.74 1 -U -o];r- ;_)1:114j:2; i'.J;L:~ .LP lJ ' JH,yi 0.71 . U 0.7 1 0.76 tJ ___ 0~76- -

l,2-Dichloroethene(Totall VOA 0.39 U _j ____ 0,}2__ -~L_j .JL-9~- -- 0.4-t ·.;;,u ••)0.<l h 0.61' • lJ" o:_!ih 0.39 I U 0.39 0.42 U f_0.42 __ 
1,2-Oichloronronru,c VOA 0.55 U ! 0.55 0.58 ! U 0.58 il:SS U 048 _.J!,!6 , lJ' 0:86, 0..56 U 0.56 0.60 U 1 0.60 

2-Butanone VOA 1.8 U 1.8 1.9 ! U 1.9 t!1. . U ' . ).9· :u U . 2,!L l .8 U l.8 2.0 U 2.0 
1-Hexanone VOA 4.9 U 4.9 . -· 5.2 - ·-·ff ... 5.2 . s.2:. •. U ~ 7.6 ti . 7:6 " ---4.9 ..... _ -u·- ·-· 4.9 5.3 U 5.J 

4-Mcthvl-2-Pt-ntanone VOA 4.4 lJ 4.4 4,6 ll 4.6 4.6•· U 0 ···.Ui' 6.8 U , 6.8· .-a 4.4 U 4.4 4.7 U 4.7 
Acetone VOA 5.4 . U 5.4 5.7 U 5.7 . _S..1;, •- U 5'.?' --1!_~~ ~ 54 ·1r - 5~4··- 5_8 . U 5.8 
Bt=ene voA 0.47 u 0.41 o.5o u o.~o .o.~<r· ·u (!,.SO 0.1, u o-.n o.47 u .0.47 0.,1 , u .L..PJL ... 

Bromodichloromelhane VOA 0.22 U 0.22 0.23 U 0.23 0:23'- U · 0.:,P 0.1 4 'U 0-34 0.22 lJ 0.22 0.24 1 U T 0.24 
Bromofonn VOA 0.23 U 0.23 0.24 U 0.24 ·. 0:2-45 1J MlJ , . ·0.36:•; . ·tJ Q'.36"" 0.23 U 0.23 0.25 i U ! 0 .25 

Bromomcthane VOA "0.50 ....... u 0.50 0.53 u 0.53 0;$3.:. '.U• C O;Sl~ . 0.7$ ·. u '. .o:n· 0.50 lJ 0.50 0.54 ' lJ t-o.54··· .. 
Carbon disulfid~ VOA 0.42 .j...l2 . 0.42 0.44 U 0.44 0..4j : . . tJ : 0.4S 0.6S U . o:o,, . - 0.42 · - U 0.42 0.45 , U ! 0.45 

I Carbon tetrachlonde VOA 0.63 I UI 0.63 0.66 u. __ g:§.6____ 0.61 . _u_ , • Q.67 ' 0.9& . u ,..,_!).98,. ____ i>cQ± __ -1 u 0,64 0.68 '. lJ I 0.68 
Chlorobcnzenc VOA 0.54 L_lJ__; 0.5J 0.5_7 ___ U _0.57__ , .Q.57;. ,~·u :·.ll_S1· 04114'' "'ti"'" O.M,,. 0.55 U 0.55 Q_.58 I U ! 058 
Chloructhanc VOA 0.89 I U 1 0.89 0.94 lf 0.94 o]."s.f:, -i1f r ::iiJ{,~- · . .;,J.4 ) :'ti', ·. 1:4' \', 0.9 I U I 09 0.96 U ' 0.96 
Ch loroform VOA 0.29 -·iTt 0.29 0.31 U Tli 1).;fl ;' / U· ::· o.:ir· 0,4S · lf: .OAS:'.' ' 0.29 lJ 0.29 0.31 U 0.)l 

. Chloromethane VOA 0.77 : u : 0.i7 -o:s1·-·- iT ·-0~81-· -lfJl.F -, n., .. 0,12 .-_....1,.L, ,4" .1. U •" 0.78 I u 0.78 ___ 0.83 l J - 0~83 
c1s-l .J -Dichloronroocnc VOA 1.3 ; U i 1.3 1.4 U 1.4 l -i' · 1J l.4 2.0 . 11. 2Jl --• · 1..3 i U 1.3 1.4 U 1.4 
Dibromochlorom~thanc VOA 0.57 U ! 0.57 0.60 I U 0.60 , Q.61 ; .,. {I 0,61 . f),$9- ' U: 0.119.~, -· 0.58 I U 0.58 0.62 U 0.62 

Ethvlbenzene VOA __ 0c§.~ __ ,_u I 0.67 0.71 ! U 0.71 .Cl,tF ·. u 0:11 ' ,. 1.0 ·O ·J ,Q ,i"l __ ..Q:._6_11, _ _! __ l}_ j _ __ Q§~ ·-· 0.73 ll 0.73 
Methvlenechloride VOA 11 1 T 0.75 0.79 · lJ • 0.79 ~ -. U 0.80 . 1.2. · lB .,f .l 0.76 7 U ' 0.76 1.0 J8 0.81 

Stvrcne VOA __ Q.§L _ \! I 0.63 0.66 ; U , 0.66 O.fll .. U 0.67 M8 ' U 0.9a 0.64 ~--j___!1:.!i~- 0.68 U 0.68 
Tetrachloroethene VOA 0.59 U 0.59 0.62 , ! U 0.62 0.gL_; _JL_ lf63 0.92 . U . ~ 0.60 U , 0.60 0.64 1 U 0.64 

Toluene VOA .. _0.69 lJ 0.69 0.73 ! ·u ! 0.73 0,73 • IJ ·o,13, 1.1 IJ •'u 0.70 U ' 0.70 . ···- QlLl J!... ~-~ 
u·ans-1.3-Dichloroorooene VOA 0.67 lJ 0.67 0.71 i U i 0.71 _.JP I . · U .0.71 ----L,!Lt lJ ' .L O ,. 0.68 U 0.68 0.73 i U 0.73 

Tri.chlorocth_cne VOA 0.23 U 0.23 0.24 U l 9_l4 0.?4 U 0:1~ 0.36 U: 0,'36 , 0.23 U I 0.23 0.25 I U 0.25 
I Vmvl chlonde VOA 1.3 U 1.3 I .4 U I 1.4 1.4 · U ' J.4 2..1 u· l;}:, 1.4 U l.4 l.5 1 lJ 1.5 

Xylenes (lotal\ VOA ···o.61 IJ 0.61 0.64 I U I 0.64 ·0.6S. · lJ -0.6S , 0.9,Sn V_ _ ·Q..'lS, 0.62 U [ 0.62 0.66 I U I 0.66 
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Att achment J. 600-151 Waste Site Verification Samj>le Results (Orga nicsl. 

C-2-JIHK56 I C-3-J1HK57 I C-4-J1HK58 I C-S-JIHKS9 I C-6-JIHK60 I C-7-JIHK61 

412s111 I 4128/11 I 4/28/t I I 4/28/11 I 4128/11 I 4/28/11 
ug/k2 I O I PQL I ui,kg I O I PQL I U2/k1! I O I POL I uwkl! I _Q L_l'QL ( ui:/kl! ( Q I PQL I u w"kg I Q I POL 

"' -t, ~ I A.roclor-10 16 I PrR 
c:, -,::: l_ A.roclor- 1'.U 1 , ,,, .R 

: -= 2.9 ! u ! 2.9 2.9 i u i 2~2- _2.L __ ~. u_l 2.8 2.9 u T 2.9 2.9 1 u ! 2.9 2.1 ___ l,l __ ~?:Z-_ 
I ·- . I • - ·- I _L!l__-1_ ,1:!__, 8.3 8.4 I U I 8.4 8. 1 : U , 8, 1 8.3 lJ I 8.3 8:3 __ ' _ lJ_J_ 8.3 7.8 U 7.8 

~ ~ I Aroclor- l? l? 1 PrR -- - :. :::- 2.1 ! U ' 2.1 _l :L _J_Q_ _! 2_1_ ~ Q.0-+~ i 2.00 2.1 U ! 2.1 2.1 . Ul 2. 1 1.9 lJ I ~ ;::. ~- I I ~ ..n Aroclor-l'.!42 t'C tl 

~ 2 Aroclor-124R PC R 
~,t _ '. U 4.8 4.9 , IJ , 4.9 4.7 U ~ ,1_ ~----'!,L_ _ .JL+---~-- --4.8 _ _ • ..!:!..... '. -- ~ --- - -~:5- __ \:!_ - _i2_ . 

~ §'· [ _ Aroclor- 17 ,a , Pf ' n 

c:, ;::. Aroclor- 1'.loU l'CU 

t I ---- I 4.8 I lJ 4.8 4.9 1 U I 4.9 4.7 U 4.7 4.8 U 4.8 4.8 U 4.8 4.5 U 4.5 
• w 2.7 U ~- 2.7 _ __ 2} ___ j_JLJ... 2.~---- _ 2.6_ .. U 2.6 2.7 ll ; 2.7 2.7 U i 2.7 2.5 ·. U 2.5 - 1 1 . ' ' ' I _ __7 I U 2.7 2.7 IJ I 2.7 -~ - .. ~ --- ...2:~ - ~ --22..._ _ _ J :!___; ____ 2I_ __ _ __ 2 1___ _ U • ~]__ ____l2 _--t--;l}·· ,_21_ 

'-::;., ~ 1,1. 1-Trichloroethane VOA 

~ ~ 1,1,2.2 -Tctrachloroethane VOA 
1 --····-·- 1 - - · . 1 0.50 __ !I._ _Jl:?-9 _ __ Q:63 I u I 0.63 0.74 u 0.74 0.57 u I 0.57 0.55 u 0.55 0.31 : ~ -- ~ -I o.58 u o.58 o.74 ! u I o.1.±._ __ o.s1 __ __y _ __Q.!?__ ,_ _9.:~1._ _JL. j __ ..2.:_61.___,_ _ _ 065 ____ __.Y. _,_o,§_~ ---· 036 __ :_ 1,1_~ 

ct; S" 1,1.2-Trichloroethane VOA ------- I -. - 0.84 _\:!_ - ~'~ - - __ _l_:.!_ _i U I LI __ J}_ ...... U 1.3 . 0.96 __ ,___~<2:2L_ 0.93 _ . ..Y_ --· 0. 93 ·- - ·· ..9._g .+lJ .. .j__~ 52 i: ~ l, ·1-Dichloroethane VOA - -- 1 0.20 U 0.20 U.25 I U 0.25 0.30 U 0.30 0.23 U I 0.23 0.22 U 0.22 0.13 _ I_ IU : 0.13 
:::.: ~ l.l -Dichloro1•1h,-ne V()A 

1 -~·---- 1 • - .. 1 _o,~-- ~, __ ,___Q,~L,-q,n u 0.12 o.84 T u o.84 o.65 T _u o.65 _ _QJi~_ J .JL. .J>,§_? o.35 i u i o.~ 
- 0.67 lJ 0.67 0.85 u 0.85 LO TI 1.0 '-- 0.77 u 0.77 0.74 i u 0.74 0.42 tiTT.42 1 <1> ;:: 1,2-Dichloroetham: VOA 

~ ~ VOA ··- · . _ . .-.:·. o.37 u o.37 _Qj_1 _ _ u _f-0.:11._ ~ _o.56 .D . ~~~ o.43 u 0.43 0.4 1 u 0.41 0.23 __ JL.: ~ --
~ °' VOA 
~ 8 2-Bulanone VOA 

o.52 U 0.52 0.67 U 0.67 0.79 i U 0.79 0.6 • ll 0.6 0.58 ! U 0.58 0.33 . U I 0.33 ... --- ---·-- ·-I·· - . --- - -· ---
1.7 U 1.7 2.2 lJ 2.2 2.6 U 2.6 2.0 U 2.0 1.9 i U 1.9 I. I U I.I 

~ ~ 2-Hexanonf' VO >\ I ··- I · -· · I 4,7 ___ _ ~) __ '!-2- - ~ _Y...__ e,_ 5.9 -~ :-~ __ !__l2___ _ _?J!__ _ __ ~,~--L .!d . -2:.1 _ ___ 5.2 ll 5.2 2.9 V ; 2.9 
v:i v, I 4-Melhyl-2-Penlsnnne I VO A -. ,_ .. ·- ··- -.- :.: . . 4.2 U 4.2 5.3 U 5.3 6.2 i U 6.2 4.8 i U 4.8 4.6 ; U 4.6 2.6 U 2.6 

- -

1

_ 2:.1_ u 5.1 6s°---u--f- ~ 1.1 : u ... _.22. ____ 5_9_f·•.!d.. .. -2:~--- s_7 'u···s.1 -···u ·- -=:-~ ~ --~ · I Acetone I VOA 
t, Bertlcnc VO A . _. . 0.45 lJ 0.45 0.57 U 0.57 0.67 . IJ . 0.67 0.)2 - U 0.52 0.)0 U 0,50 0.28 U 0.28 
§ Bromodichloromelhane VOA · - -- 0~2-, - - u-·-o:i1 -·o·ff u ··--o.:i? -'-- o:3i ·· n1T--o::i1 _ __ _ 0_24 i u 0.24 0.23 ; u · ·023 · · · .. cuJ u 0.13 

(J 
I 

V, 
0\ 

::1. Bromofonn vn A 

~ Bromotnethane VOA 

' ·---- -- -------1 - -
··· . __ . 0.22 , u 0.22 . _. 0.2~_..Ji __ _ ~l~ o.33 i u : o.33 0.25 i u 0.25 0.24 · u · 0.24 0.1_~ __ !:i_ _ _ J)_._i_~ 

- - 0.48 i U 0.48 0.6 1 U 0.61 0.71 ! U ! 0.71 0.55 i IJ 0.55 0.53 U 0.53 0.30 U 0.30 
;i:._ Carbon disullidc VOA 
~ Carbon 1e1rncn1onue VUA 

: -~- .. ::. Q,~_Q_:_. li...... _Jl4Q__ _ _ o.s 1 ___ , .J:!.,I__Jl,~1 __ _ o.~o ! u: 060 0.46 : u 0.46 -- 0.44 , u J._ 0.44 _ __ __ 0.25 _ lJ_ ,__J>.lL 
0.60 ! IJ 0.60 0.76 I l/ 0.76 0.!lO , U ; 0.90 0.69 , U 0.69 0.67 : U , 0.67 0.38 U 0.38 -1 

t; Chklrobenzcne VOA 
v, Chloroethanc VOA 

~ Chloroform VOA 

~ . i u o.s1 o.66 u o.66 __J)}__7_ : --~ j _ Q27 __ _ _ o~~L -~ - - o.59 o.57 • u 1 0.51 o.~~ \:!__ _Q}2 _ 
-- - _ _ 0.85 ! U 0.85 1.1 U i I.I 1.3 I U I 1.3 0.98 U 0.98 0.94 U 0.94 0.53 U 0.53 

.:i C:hloromethane VOA 
0.28 '. U 0.28 0.35 lJ 0.35 0.41 l U 0.41 0.32 l U 0.32 0.3 1 : U i 0.31 0.17 .U O 17 
0.7t ! U 0.73 0.93 U i _0.93 I.I _.!:!..._ _ _J_._1 ___ 0.84 . lJ- ; 0.84 - 0.8l I U _Q!!_ __ _ __ 0.46 __ 1,!__ ~ 

~ cis-1 3-Dichloronr"n""n"" VOA i::;-- • 
Dibron,ochloromethane VOA 

I r,·-··- I . -:- · · I 1.2 : -~ . J.2_ _ ... .J.:..~.l..J:! ~ _1.6 1.8 , U . 1.8 1.4 . U 1.4 J_-!.__J_!]_. _ L 4 0.77 U 0.77 ... 
0.54 j U · 0.54 0.69 ! U , 0.69 0.81 . U ' 0.81 0.63 ' lJ I 0.63 0.60 . U : 0.60 0.34 U 0.34 

Elhvlbenzcnc VOA 
Methvlenechloride VOA 

1 
. -· -

1 
o.64 l u : o.64 . 0.81 , u , 0.81 o.96 u ·<l:96 -0 .13- u °(o.i:i 0.1 1 u 1 01_1 ___ 0.40 u 0 40 

. . ..... l __ 0.71 · U ! 0.71 0.71 ! U i 0.71 !J __ __ Ii._ __ .!.:!_ _ _____ Q:E__ U 0.82 0.79 U I 0.79 0.45 U . 0.45 __ _ 
. - -- 0.6 U , 0.6 0.76 , U i 0.76 0.9 U 0.9 0.69 U · 0.69 0.67 l l 0.67 0.38 U 0.38 Stvrcnc VOA 

Tetrachloroethene VOA - o.56 · u:--o~56 o.ff -~-u - ·- o.72 o.84 \1_1_.~ _ __J).:§_5 _ ~ i o.6s ·--0.62 --·-o ·1 0.62 o_.l1._ ....!:! -~ 
I __ ::. ·· I Q6~-. \J + . O:§L __ ~ 4 1-l,J l-0,8~-- _099 U 0.99 0.76 U ; 0.76 0?~ ____ ......!-1_ , _ _Q,73 0.4 1 U 0.4 1 Toluene VOA 

trans-1,3-Dichlorooronene VOA o.64 u , o.64 0.81 u , o.s1 o.96 ~ __ Q:.2§ ____ o_._rr_ _ __Q_ , o.73 0.11 u , 0.11 _ Q~ _ 1,! __ __Jl~'.!Q__ 
Trichlorocthc'Tlc VOA 0.22 U 0.22 0.28 I U 0.28 0.33 U 0.33 0.25 U i 0.25 0.24 lJ I 0.24 0.14 U 0.14 
Vinvl chloride VOA 
Xyle~ (totall VOA 

1 
.. ::. ·.-

1 
~.} __ _ L!.+-1--?- __ 1_6_ L !:-'_L.!:§_ _ _ !.L u 1.9 u u ! u - -1_4- · u . .Li.. · --~~- u ·o. so 

0.58 , U , 0.J8 0.74 , U : 0.74 0.87 U 0.87 0.67 U . _ 0.67 _ _ 0.65 __ --1!.....i_ 0.65 0.36 LI 0.36 
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Altachment I. 600-ISI Waste Slee Verification Sample Results (Organics}. 
C-8-J1HK62 I C-9-JJHK63 I C-JO-J1HK64 I C-ll -JIHK65 I C-12-JIHK66 I C-13-JIHK67 

CONSTITUENT CLASS 4/28/11 4128/11 4/28/ll 4/28/11 
PQL ui:fkg O PQL ug,'kl( ug/kg Q PQL uwkl! Q POL ui:lkl! 0 POL 

Aroclor-1016 PCB 2.9 U 2.9 2.7 U 2.7 2.9 U 2.9 2.7 U I 2.7 2.8 U 2.8 2.8 ! U ! 2.8 
Aroclor-1221 PCB ---8.4 lJ 8.4 ..... "7.9 "tT 7.9 8.3 U 8.3 --7~9 U 7.9 8.2 lJ 8.2 8.0 ·-r--u-:-· ii".o-
Aroclor-1232 PCB __ 2.1· ·-· u 2.1 __ _ _2__ .. .!L . __ 2 _ ___ ~ ·-u 2.1···· 2.0 U , 2,Q__,... _J ,O _ _ _y __ ~co .. ~ · ; uf-20 ·-· 
Aroch:,r-1242 PCB 4.9 lJ 4.9 4.6 U 4.6 4.8 U 4.8 4.6 ll ' 4.6 4.8 U 4.8 4.7 ! U I 4.7 
Aroclor-1248 PCB 4.9 . Ul-4~9- 4.6 U 4.6 4.8 U 4.8 4.6 U 4.6 ~i--u· "4.g- - ~ - U 4.7 
Aroclor-1254 PCB 2.7 U 2.7 2.6 U 2.6 2. 7 -U -2.7 2.6 U 2.6 2.7 U 2.7 2.6 U I 2.6 
Aroclor-1260 PCB ..... 2.7 . u 2.7 2.6 u 2.6 2.7 u ·. 2.7,- 2.6- ·u --:i:6-- --2.7 ---t-iT -~u-· l--f6 -u r2Y-

l.l.1 -Trichloroelhane VOA 0.61 7 U 0.61 0.60 U 0.60 0.55 l U j o.sse-. ·-0.62 t u--0-:-62--·-·o~ -: U 0.62 ... ~ .. U 0.6 
1,1,2 2-Telrachloroelhanc VOA 0.71 ! U 0.71 ·-·oj1 · ff -· 'T7j ... ~f i lJ : 0.65 0.72 ! U 0.72 0.73 ; U 0.73 0.7 U 0.7 

112-Trichloroelhane VOA 1.0 u 1.0 1.0 u -.. ,i.o- c-"if94_~u :·0~4 ' . 1.0 u · --i:o-· ---.~1- - - , tT 1 .i ·· · -1:o - ·u ·- To "1 
1.1-Dichloroclhanc VOA 0.25 i u i 0.25 0.24 ... '."' uxf' 02,i ""C-o."i"2 - I -u -0.22 - · -· 0.25 u I 0.25 0.25 1T 1'0.is' . - 02:i·- "'u t-·0.241 
l,l-Dichloroclhcnc VOA 069 · ·;- lJ I 0.69 0.68 , U i 0.68 0.63 I U 0.63 0.70 U I 070 0.71 U ' 0.71 0.68 (J 0.68 
1,2-0ichloro.:chane VOA O 82 ~ U .j.o 82 - _ QJ! i .... !-} i .. ~8_1 __Q.25 _;...J!_ _Q]1_ .. ~ +.t· _QB_ _ __QJ_± __ _ _l]_ , ~ - _.Q:_~~- - _1:} _Q,_~0 _ 

--- ----····---· - ----- - - ·-I 2-Dichloroclhene(Total) VOA 0.46 U · 0.46 0.45! lJX I 0.45 0.42 U 0.42 0.46 l) : 0.46 0.47 HJ 0.47 0.45 lJ i 0.45 
1,2-0i~hloropropanc VOA 0.64 U j_ 0.64 ... ~-~__:_ __ ~ !, _l>Ji4 . ~?. _i ...222...._ -~.. U ; 0.65 _ ~§-~---l! . .....Q:6i .. _Q.§l__ l! I_ o,~3-

2-Butanone VOA 2.1 U : 2.1 2.1 ' lJ ' 2.1 1.9 lJ 1.9 2.2 lJ i 2.2 2.2 U i 2.2 2.1 uT 2.1 
2-Hcxanone VOA 5,1_., _JLL. 5,?. 5.7 U _J_J__ __ ---2.2__ U 5.2 5.8 lJ _i!_ .-11 .. _ _ \L __ t?. .. -_ _ ,,SA___ U_ .;..._ _5-:§_ 

4-Mcthvl-2-Pentanone VOA 5.1 U 7 5.1 5.1 U 5.1 4.6 lJ 4.6 5.2 U J 5.2 5.2 lJ 5.2 5.0 U ' 5.0 
Acclone VOA 6.3 lJ ! 6.3 6.2 u ·-·~ . --~ _u ___ .S.7- ··~ "'u'°i6A~- 6.5 u -~ __E_:2 __ _ u i_~:2 _ 

l:lerut:nc VOA 0.55 lJ 0.55 0.:54 UX 0.54 0.50 U 0.50 0.56 U 0.56 0.56 lJ 0.56 0.54 · U ! 0.54 I 
Bromodichloromed,ane VOA 0.26 U 0.26 0.25 - UX --0~ ·· 0.23 · lJ 0.23 0.26 U 0.26 0.26 U 0.26 0.25 1 U l 0.25 

Brornofonn VOA 0.27 . lJ-(Ui"- ()27 =-_!!_ . 0.27- ().25- u - 025 0.27 . - u" -oTi .. ·~-a.is- -IJ --(} 28 ,__Qlli__-.J_!-!__ ;_0"~6 -
l:lrornomelhane VOA 0.59 U 0.59 0.58 U 0.58 0.53 U 0.53 0.59 U 0.59 0.60 lJ 0.60 0.57 , U I 0.57 

Carbon disulfide VOA 0.49 ' "i.J- - 0.49 - 0.49- lJ - 0.49. - 045 - lT . 0.45 -o.so' - . u-1-0.50- l-"o.5o'- u . . 0.50 . ,_ .. 0,~L-~ lI..LQs~ 
Carbon tetrachloride VOA · 0.74 U 0.74 0.73 UX 0.73 0.67 U 0.67 0.75 U 0.75 0.76 U 0.76 0.72 : U i 0.72 1 

Chlorobenzene VOA 0.63 U 0.63 0.63 U 0.63 0.58 lJ 0.58 0.64 .. 't) "(i:64 .. __ - 0 .65- --U-+-0.65 0.62 i U 0.62 
·---· - - - - - - •« •••••. -~--- - -- • ·-· - - - - ~ - ·- - -- -- - --- -

Chloroclhane VOA l.0_,...J2._ __ ....!:.Q_ _ _ _ IJ!.. . . !L_ _ _ _I .Q__, 0.95 lJ 0.95 1.1 U 1.1 I.I U _ _!:.!_ __ _ ~-Q __ i_ J:)_ _ __ LQ_ 
Chloroform VOA 0.34 U 0.34 0.34 UX 0.34 0.31 U 0.31 0.34 U 0.34 0.35 lJ 0.35 0.33 ' lJ 0.33 

Chlorornclhane VOA 0.90 lJ 0.90 0.89 U 0.89 0.82 U 0.82 0.91 lJ 0.91 . 0.92 U-- 0.92 0.88 i U 0.88 
cis-1 3-Dichloropropene VOA -· 'i'.s . U 1.5 1.5 U 1.5 -- ~ - -u ~ -.. --i-.s --~ iT - 1.5 1.5 U 1.5 1.5 U "'""Ts . 
Dibro111ochlorom<1hane VOA 0.67 U 0.67 0.66 U 0.66 0.61 U 0.61 0.68 U 0.68 0.68 U 0.68 - 0.65 U 0.65 

Elhvlbenz~11e VOA - ·o~?S- tr(l.78 0.78 UX ,· 0.78 - ~j- t i- · o.71··-· - 0:'79-- ,-ff -0'.79 0.8 , U 0.8 0.77 ' U 0.77 -· - ------· · 
Methylenechloride VOA . . 9~_11 ....LQJ! 0.87 U , 0.87 0.80 ' U 0.80 .. -2.:~ ..... .. t,.}~ _ _ 0.89 __ _ 0.90 1 lJ 0.90 1.8 JB _ _Q:!6 _ 

Styrene VOA 0.74 U I 0.74 0.73 lJ 0.73 0.67 lJ 0.67 0.75 I U 0.75 0.76 lJ ! 0.76 0.72 U 0.72 I 
Tctrachloroell,ene VOA _O~ __ I} 1 0.69 0.68 UX . 0.68 0.63 .. I U _j .. 0.63 _ _Q.1Q __ J_l_! __ . _ i).70 0.71 · U i 0.71 -- 0.68 U -~8 -

Toluene VOA 0.81 ' U , 0.81 0.80 lJ 0.80 0.74 Tu ; 0.74 0.82 : U i 0.82 . 0.83 .. : .. U ~ _0.8L_ .... 0.79 .. lJ 0.79 
trsns-l ,3-Dichloro11ronenc VOA 0.78 U , 0.78 0.78 U 0.78 0.71 ' U 0.71 0.79 I l/ i 0.79 0.80 · U ! 0.80· 0.77 U 0.77 

Trichlorocthene VOA .0.-~.!!. ,- 0.2~ - <U7- UX 0 27 __ _Q,_2~_ I __ U J_ ~ ~~- _ _ 0: 27 ! LI 0.27 0.28 I U ' 0.28 o.i6-· ·-u-:-: 0 2§ 
Vinvl chloiide VOA 1.6 : U ' 1.6 1.6 U l 6 I 4 : U i 1.4 l 6 i U , 1.6 1.6 U 1.6 1.5 lJ 1.5 
Xylenes (total) VOA 0.71 l U 0.71 0.71 U 0.71 0.65 : U , 0.65 0.72 :U : 0.72 - - 0.73 , U J 0.73 0.70 lJ 0.70 
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CONSTITUENT cuss I .. --·· I ··-···· I ··-~·-· I I - i ........... I __ I ,.....,.,.. r. i .- I ,.....,..... "" 

Arodor- lO I 6 PCB 
Aroclor-1221 .PCB 
Aroclor-1232 PCB 
Aroclor-1242 PCB 
Aroclor-1248 PCB 

Aroclor-1254 PCB 
Aroclor-1260 PCB 

I LI, I-Trichloroethane VOA 
1. 1,_2_,2-Teu-achloro.ethanc VOA 

1,1 ,2-Trichlorocchan<! VOA 1.2 U I 1.2 I. I lJ 1.1 1.0 U 1.0 
1,1-Dichloroethane VOA 0.28 U T 0.28 0.26 1J I 0.26 0.24 I U 0.24 0 25 lJ I 0 .25 
11-Dichlorocthenc VOA 0.77 U I 0.77 __ 0.7?~ _ U __ j __ 0.T.! ___ 067 __ J_ U_ 0.67 0.70 V ' 0.70 
1,2-Dicbloroethane VOA 0.92 U 0.92 0 .86 U 1 0.86 0 .80 i U 0.80 .i!:~ ll · 0 .84 

1.2-Dichloroelhene(Total) VOA 0.51 I U 0.51 0.48 lJ i 0.48 045 ! U , 0.45 0.47 I lJ ! 0.47 I I 1,2-Dichloropropane I VOA I 0.72 --~ ll 0.72 0.68 U I 0.68 0 .63 1 U ! 0.63 0.66 I U 0 .66 
2-Butanonc VOA 9.0 ; J 2 .4 8.2 J I 2.2 6.7 ! J 2. 1 12 I 2.2 

2-Hexanone VOA 6.4 ! U 6.4 6.0 U ! 6 5.6 i U ! 5.6 5.& ! U ! 5.8 
4-Mcchvl-2-Pcncanonc ~OA 5.7 lJ ; -- :·7 __ 54 _ t- U ; -- 5.4 __ _5.0 __ ~ U_) __ 5.0 ___ 5.2 _~_ U i_ _ _ 5.2 

Acetone VOA 41 1 1 I 28 , l 6 .6 32 / i 6. l 9.9 ; J 6.4 

Benzene VOA 0.62 _ U J_ j _ Q:£_2 _ , 0.58 ! U ! 0.58 I 0,51 _ __ ~ _1:!._J 0.54 I 0.56 _.j_ _!d -+· _Q.56 _ 
Bromodich loromethane VOA 0.29 f lJ i 0 .29 0 .27 U I 0 .27 0 .25 I lJ i 0.25 0 26 i lJ 0.26 

n!:~:~~~~;,e ~g~ i~6 : ~ I £6~ i:~r I ~-j-- ~~~-~ ·--H~ -1-~-j ~:;Fr~~ ·s-' ~ :~~ 
Carbon disulfide VOA 0.55 ! lJ J_ 0.55 0.52 U i 0.52 048 U 0 .48 0.50 I U I 0.50 

Carbon letrachloriue VOA 0.83 I lJ ,i.. 0.83 ___ 0.77 . I U I 0.77 · 0.72 lJ 0.72 0.75 U 0 .75 

Chlorobenzenc VOA 0.71 1 lJ I 0 71 0.66 ! U , 0 .66 0.62 U I 0.62 0 .64 I U 0.64 

L~~~~~::~:e ~g~ --o
1.;8 I ~ I ·1Ns -- ·o\~--1 ul- <h~ . ··J.3j·-· ~ : 01.3°3 013~ ~ o

1
.3~ 

Chloromethane VOA LO I U l LO o.951. U I 0.95 0.S8 U i 0.88 0.92 U 0.92 

~~~~:,;~~;~~:~~:~::: ~g~ -oi;51 -~+ -0
1
}5 - - ~ -~ - r-- ~:~-- -0

1:s··-· ~ L1
.~ - o

1is ~ -~f~s 
Ethvlhenzene VOA 0 .88 U ! 0.88 0.82 ll 0.82 0.77 U 0.77 0.60 ll 0 .80 

Methvlenechloride VOA 0.98 U 0.98 0.92 ·u 0.92 2.6 m 0.86 4. l _ JB 0.90 
Stvrene VOA 0.83 U 0.83 0,77 lJ 0.77 0.72 U 0.72 0.75 tJ 0.75 

. - ~- ---- ---·----- --- -- --- -- -- . .. -
Tecrachloroethene VOA 0. 77 U 0. 77 0 72 lJ 0. 72 0.67 lJ 0.67 0 . 70 U ... _ 0._70 

Toluene VOA 0.9 U . 0 9 0.8j U 0.85 0 .79 lJ 0.79 0 .82 lJ · 0.82 

trans-1,3-Oichloronroneoe VOA 0.88 U I 0.88 0.82 IJ 0.8.2 0.77 U 0.77 0.80 _u J ___ 0.80 _ 
Trichloroethene VOA 0.30 U j 0.30 0.28 U 0.28 0 .26 ; U 0.26 0.27 U I 0.27 
Vinyl chloride I VOA I 1.8 I U i 1.8 I 1.6 I U I 16 I 1.5 I U I 1.5 I 1.6 I U ! 1.6 
Xvlenes (total) I VOA I 0.80 i U 0.80 I 0.75 I U I 0.75 I 0.70 ! ll I 0.70 I 0.73 ! lJ ! 0.73 
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Attachment to Waste Site Reclassification Form 2011-053 Rev.O 

Sample Location 
HEIS 

Sample Date 
Number u ¾ 

A-3 JlHK25 4i26/ l 1 4.6 

Duplicate of 
JIHK41 4/26/11 3600 n o 7600 1100 5.9 0 

JIHK.25 
A-I JIRK23 4126/11 4300 720 11000 ilOO 6.1 0 

A-2 rc-sam le JUDW8 617/11 19000 670 31000 980 4.6 ! () 

A-4 re-sam le JJJDW9 617/11 4000 730 7200 ! 1100 10 0 

A-5 re-sam le JIJDXO 6nill 5000 N 650 9 100 N 950 2.8 0 

A-6 re-sam le JlJOXl 6i7/1 l 4000 670 7700 980 3.6 0 

A-7 JIHK29 4i26l1 l 6600 J 710 18000 1000 6.3 0 

A-8 JIHI<.30 4/26/ 11 6300 J 710 26000 J 1000 9.8 0 
A-9 re-sam le JIJDX2 6n111 3300 840 5700 1200 19.5 0 

A-10 JIHK32 4/26/1 l 7000 680 17000 1000 7.8 0 
A-It J1HK33 4/2611 l 5300 720 13000 J 1100 8.1 0 
A- 12 J1HK34 4,26!1 l :woo 700 5600 1 1000 6.9 
A-13 JIHKJ5 4/26il I 4000 12000 J 1 JOO 8.8 () 

4/2611 I 2900 11 000 J 1000 5 
4/26/1 I 

Duplicate of 
JIHK.54 

J1HK47 
B-1 JlHK.42 4fl7/ I I 1500 710 1000 3.9 0 
S.2 JIHK43 4(17/ 11 700 700 1400 1000 2.6 0 
B-3 JIHK44 4/27/ 11 680 680 2400 1000 2.8 0 
B-4 JIHK45 4/27/ 11 2300 670 6200 990 2.3 0 
8-5 JlHK46 4/27/11 940 ' 690 5500 ! 1000 3.9 0 
B-7 JIHK48 4/27/11 690 690 3200 1000 4. l () 

8-8 JIHK49 41'.!7111 670 670 3100 980 0 
8-9 Jll-fK.50 4i27/l l no 700 4500 1000 

B-10 JIHK51 41'.!7/ 11 900 3900 • 

'-";:;~;;,(• 

Duplicate of 
4/28/11 

JIHK55 
C2 JIHK.56 4/28/1 l 700 l l 700 2700 1000 3.9 0 
C-3 JIHK57 4i28/ l 1 5300 700 15000 l000 4.6 0 
C-4 J!HK58 4/28/ 11 1400 J 690 8000 2.7 0 
C-5 JlHK.59 4/28/11 1300 J 690 5100 ' 1000 4 () 

C-6 JlHK60 4/28il 1 680 u 680 2500 l000 3.3 () 

C-7 JlHK6 1 4/28/11 5600 680 26000 I 1000 0.89 0 
C-8 JIHK62 4/28/ l I 1700 700 9200 1000 5.2 0 
C-9 JIHK63 4(28111 750 I 670 3900 980 1.1 0 

C-10 JIHK64 4128/1 l 8900 670 20000 i 990 3.1 0 
C-11 JIHK65 4/28/1 l 6100 680 0.46 0 
C-12 J1HK66 4/28/ 11 3.5 0 
C, 13 JIHK67 4/28/1 l 2.9 0 

Equipment Blank JIHK69 4/28il 1 0.1 u 0 
Tri Blank JIHKF5 4i26il l 0.1 u 0 
Tri Blank J IHKF6 4/27/ 11 0.1 u 0 
Tri Blank JIHKI-7 4i'.!8/ l! 0.12 0 
Tri Blank JIJDX5 6i7/l 1 0.1 u 0 

• Due tO RAG exceedanccs these locations were re-sampled. 

Attachment Sheet No. 27 of 27 
Originator J. D. Skoglie Date 7113/ l l 
Checked T. E. Queen Date 7il 3/11 
Cale. No. 01 OOX-CA-V0062 Rev. No. 0 
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Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-HR-2 Field Remediation Job No. 14655 

Area: 100-H -----------------------------------------
Discipline: Environmental Calculation No: 0100X-CA-V0063 

Subject: 600-151 Waste Site Direct Contact Hazard Quotient and Carcinogenic Risk Calculations 

Computer Program: Excel Program No: Excel 2003 -~- ------- ------------------
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 ~ 

0 Cover = 1 
Summary= 4 
Total = 5 

WCH-DE--018 (05/08/2007) 

DE01-437.03 

Preliminary 0 Superseded 0 

SUMMARY OF REVISION 
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Washington Closure Hanfor Inc. CALCULATION SHEET 
Ori inator: J. D. Sko lie Date: 7/14/2011 Cale. No.: 0I00X-CA-V0063 Rev. : 0 

Project: 100-HR-2 Field Remediation Job No: 14655 Checked: T. E. Queen Date: 7/ 14/2011 
Sub·ect: 600-151 Waste Site Direct Contact Hazard uotient and Carcino enic Risk Calculations Sheet No. I of 4 

1 PURPOSE: 
2 
3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess 
4 carcinogenic risk for the 600-151 waste site. In accordance with the remedial action goals (RA Gs) in 
5 the remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2009a), the following 
6 criteria must be met: 
7 

8 l) 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 < l x 10·5 for carcinogens. 
12 

13 

14 GIVEN/REFERENCES: 
15 
16 · 1) DOE-RL, 2009a, Remedial Design Report/Remedial Action Work Plan for the JOO Area, 
17 DOE/RL-96-17, Rev. 6, U.S. Department of Energy, Richland Operations Office, 
18 Richland, Washington. 
19 

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

23 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
24 

25 4) WCH, 2011, Remaining Sites Verification Package for the 600-151, Dumping Areas 50 Yards and 
26 200 Yards Downstream of River Mile 14 Waste Site, Attachment to Waste Site Reclassification Form 
27 2011-053 , Washington Closure Hanford, Inc., Richland, Washington. 
28 
29 

30 SOLUTION: 
31 

32 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
33 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 
34 (DOE-RL 2009a). 
35 

36 2) Sum the HQs· and compare this value to the cumulative HQ of <1.0. 
37 

38 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
39 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
40 < l x 10·6 (DOE-RL 2009a). . 
41 

42 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of < l x 10·5_ 

43 

44 

45 

46 

47 
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Washington Closure Hanfo , Inc. CALCULATION SHEET 
Rev.: 0 
Date: 7/14/2011 

Sub·ect: 600-151 Waste Site Direct Contact Hazard Sheet No. 2 of 4 

METHODOLOGY: 
2 

3 The 600-151 waste site is comprised of three decision units for verification sampling, consisting of the 
4 A, B, and C excavated areas. The direct contact hazard quotient and carcinogenic risk calculations for 
5 the 600-151 waste site were conservatively calculated for the entire waste site using the statistical 
6 verification soil sample results (WCH 2011). Of the contaminants of potential concern (COPCs) for this 
7 site, barium, copper, and selenium require HQ and risk calculations because these analytes were 
8 detected above background values. Boron, hexavalent chromium, molybdenum, the detected polycyclic 
9 aromatic hydrocarbons, pesticides, and volatiles require HQ and risk calculations because these analytes 

10 were detected and a Washington State or Hanford Site background value is not available. Lead was 
11 detected above background; however, lead does not have a reference dose for calculation of a hazard 
12 quotient because toxic effects oflead are correlated with blood-lead levels rather than exposure levels or 
13 daily intake. Although total petroleum hydrocarbons (diesel range extended) were detected and no 
14 background value is availl).ble, the risk associated with total petroleum hydrocarbons do not contribute to 
15 the cumulative toxicity calculation. Additionally, arsenic was detected above background; however, the 
16 arsenic standard is not toxicity based. All other site nonradionuclide COPCs were not detected or were 
17 quantified below background levels. An example of the HQ and risk calculations is presented below: 
18 

19 1) For example, the maximum value for boron is 5.0 mg/kg, divided by the noncarcinogenic RAG 
20 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula in 
21 WAC 173-340-740[3]), is 6.9 x 104

. Comparing this value, and all other individual values, to the 
22 requirement of <1.0, this criterion is met. 
23 
24 

25 

26 

27 

28 
29 
30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

41 

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
obtained by summing the individual values. To avoid errors due to intermediate rounding, the 
individual HQ values prior to rounding are used for this calculation. The sum of the HQ values is 
3.9 x 10·2• Comparing this value to the requirement of < 1.0, this criterion is met. 

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
RAG value, then multiplied by 1.0 x 10·6. For example, the maximum value for h1;xavalent 
chromium is 0.306 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is 1.5 x 10·1. 

Comparing this value, and all other individual values, to the requirement of <l x 10·6, this criterion is 
met. 

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. To avoid errors due to intermediate 
rounding, the individ~al cancer ~sk values_prior to ro~din~ are used for this c~lculation. The sum 
of the excess cancer nsk values ts 1.1 x 10 . Companng this value to the reqmrement of < l x 10·5, 

this criterion is met. 

42 RESULTS: 
43 

44 1) List individual noncarcinogens and corresponding HQs > l .0: None 
45 2) List the cumulative noncarcinogenic HQ> 1.0: None 
46 3) List individual carcinogens and corresponding excess cancer risk > Ix I0-6: None 
47 4) List the cumulative excess cancer risk for carcinogens > 1 x 1 o·5: None 
48 
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21 

22 
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26 
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28 
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Washington Closure Hanfor Inc. CALCULATION SHEET 
Rev.: 0 
Date: 7/14/2011 

Sheet No. 3 of 4 

Table I shows the results of the hazard quotient and excess cancer risk calculations. 

Table I. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
600-151 Waste Site (2 Pages). 

Contaminants of Potential 
Statisti.cal Noncarcinogen 

Hazard 
Carcinogen 

Carcinogen 
Concern: 

Vatue•· RAG" Quotient RAol' Risk 
(mg/kg} (mg/kg) (mg/kg) 

~·-•·· ·.'('it \>;, ;,PEL. ·, 0: (,;y;;ec(;J 7",t",; ,\'._:,,;F,,/fpcy,1: 
........ •, 

>li,\:~'"'i,'C:«/ '"''-' H 
... ;~,:.,(:'. ''<S~R'>K' ,.'·~ ,,.~, _._;,, :; i,;~,1-'. ;t</;J' ·'"i~~- ,-,._.·,,<-,,<.<,,-:- ,.,-..~~·.., -~:+ff-),,,--~"" 

Arsenic~ 83.4 24 - 0.667 -
Barium 147 5,600 2.6E-02 -- .. 
Boron 5.0 7,200 6.9E-04 -•· -
Chromium, h.uxavaten:f 0.306 240 l.JE-03 2.l I.SE--07 
Copoer 22.0 2,960. 7.4E-03 ·- .. 
Lend~ 712 353 -- - --
Molybdenum 0.47 400 l .2E·03 - -· 
Seleniurn 0.94 400 2.4E-03 - -
P"i>"/jeyeli'ititromaiic'Elytlrocarlion'$: ,~)\!'f1/ .,i~i/tii'.;'L:.;1:1:iy,ei . .,,,,~. • "" ·\<1·,; " ··:'."··> '' './;t.i(;'r#If::-,ir;;t,. • · ,, N , '. • • . , ,- ; :i.K;~---.··;.)•.:s ;•;":{ ·:-, :.1 s;g,·,.:.,,·.i+·?.,;,Jri-
Anthracene 0.0074 24,000 3.IE-07 - .. 
Benzo( a)anthracene 0.097 -- - 1.37 7. lE-0& 
Benzo(a )ovrene 0,100 -- - 0.137 7.3E-07 
Benzo{b ifluoranthcne 0.077 - -- 1.37 5.6E-08 

Benzo(ghi)oervlener 0.039 2,400 l .6E-05 - --
Benzo(k)fluorantheoe. 0.037 - - l.37 2.7E-O& 
Chrvsene 0.129 - - l3.7 9.4E-09 
Dibenz(a,h lanthracene 0.023 - - 1.37 1,7E·0S 
Fiuorantbene 0.128 3,200 4.0E-05 - --
Fluorcne 0.00900 3,200 2.SE--06 - --
Indeno( l ,2,3-cd)ovre11e 0.036 .... - 1.37 2.6E-08 
Naohthalene• 0.018 1,600 LIE-OS - -
Phenanthrene' 0.063 24,000 2.6E-06 .. --
Pyrene 0.179 2.400 7.5E-05 -- -
Pist!J:id~s( ;;: · "'··,"'.""',.}(i·>:e,,:,:. 'f•. <· .LF; · >Y, · • y<{. ,'::i· '· .,.;,;:, Yi\¥;,V"~\f:> ,i->,f.•' ;-;, ;) <:- '\t'".J':{\:;}/./ .. :;' .. , -/f'~)+;!"' ·; 

DDE,4,4' · 0.0034 - -- 2.94 l.2E-09 
DDT,4,4'· 0.00091 40 2.3E-05 2.94 3.tE-IO 
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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 

Sub·ect: 600-151 Waste Site Direct Contact Hazard uotient and Carcino enic Risk Calculations Sheet No. 4 of 4 

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 
600-151 Waste Site (2 Pages). 

Contaminants of Potential 
Statistical 

Concern 

'= From WCH (2011 ). 

Hazard 
Quotient 

Carcinogen 
Risk 

l.tE-06 

b = Value obtained from the RDR/RA WP (DOE-RL 2009a) or Washington Administrative Code (WAC) 173-340-740(3), Method 
B, 1996, unless otherwise noted. 

< = The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-Party Agreement Project Managers as discussed in Section 
2.1 .2.1 of the RDR/RA WP (DOE-RL 2009a). 

d = Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 

• = Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetic Model 
for Lead in Children, EP A/540/R 93/081 , Publication No. 9285.7, U.S. Environmental Protection Agency, Washington, D.C. 

r = Toxicity data for benzo(ghi)perylene and phenanthrene are not available. The cleanup level is based on use of surrogate 
chemicals. 

benzo(ghi)perylene surrogate: pyrene; phenanthrene surrogate: anthracene 

g = The risk associated with total petroleum hydrocarbons do not contribute to the cumulative toxicity calculation. 

-- = not applicable RAG= remedial action goal 

31 CONCLUSION: 
32 

33 The calculations in Table 1 demonstrates that the 600-151 waste site meets the requirements for the 
34 direct contact hazard quotients and carcinogenic (excess cancer) risk, respectively, as identified in the 
35 RDR/RA WP (DOE-RL 2009a) and SAP (DOE-RL 2009b ). The direct contact hazard quotients and 
36 carcinogenic ( excess cancer) risk calculations are for use in the RSVP for this site. 
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Acrobat8.0 

CALCULATION COVER SHEET 

Project Title: 100-H Area Field Remediation Job No. 14655 

Area: 100-H 

Discipline: Environmental *Calculation No: 01 00H-CA-V0179 

Subject: 600-151 Waste Site Hazard Quotient and Carcinogenic Risk Calculations 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 ~ Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) ·obtain Cale. No. from Document Control and Form from Intranet 
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CALCULATION SHEET 
W. S. Thom son ; Date: 7/18/2011 Cale. No.: Rev.: 0 

Sub. ect: 600-151 Waste Site Hazard Quotient and Carcinogenic Risk Calculations for Protection of 
~ Groundwater 

PURPOSE: 
2 

Date: 7/18/2011 

Sheet No. 1 of 3 

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 600-151 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 

10 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 <1 x 10-5 for carcinogens. 
13 

14 

15 GIVEN/REFERENCES: 
16 

17 1) BHI, 2005, JOO Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-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) DOE-RL, 2010, Tri-Party Agreement Change Control Form, TPA-CN-401, dated December 6, 
25 2010, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
26 

27 4) WAC 173-340, ''Model Toxics Control Act- Cleanup," Washington Administrative Code, 1996. 
28 

29 5) WCH, 2011, 600-151 Waste Site Cleanup Verification 95% UCL Calculations, 0100X-CA-V0062, 
30 Rev. 0, Washington Closure Hanford, Inc., Richland, Washington. 
31 
32 
33 SOLUTION: 
34 
35 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a 
36 K.i less than that required to show no migration to groundwater in 1,000 years using the RESRAD 
37 generic site model (BHI 2005). 
38 
39 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
40 
41 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in 
42 soil and with a K.i less than that required to show no migration to groundwater in 1,000 years using 
43 the RESRAD generic site model (BHI 2005). 
44 
45 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10-5

• 
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Washington Closure Hanford, CALCULATION SHEET 
Rev.: 0 
Date: 7/18/2011 

S b
. 600-151 Waste Site Hazard Quotient and Carcinogenic Risk Calculations for Protection of 

u ~ect: Groundwater 

METHODOLOGY: 
2 

Sheet No. 2 of 3 

3 The 600-151 waste site was divided into three decision units for verification sampling, consisting of the 
4 A, B, and C excavated areas. Hazard quotient and carcinogenic risk calculations for potential impact to 
5 groundwater at the 600-151 waste site were conservatively calculated for the entire waste site using the 
6· statistical or maximum value for each analyte in all decision units from the 95% UCL calculation 
7 (WCH 2011). Of the contaminants of potential concern (COPCs) for this site, boron and hexavalent 
8 chromium are included because no Hanford background value has been established. Acetone, boron, 
9 2-butanone, hexavalent chromium, fluorene, methylene chloride, naphthalene, and selenium are 

10 included because their respective soil distribution coefficient (Ki) is less than that necessary to show no 
11 migration to groundwater in 1,000 years using the generic site RESRAD model (BHI 2005). Based on 
12 this model and a vadose zone of approximately 9 m (30 ft) thickness, a K.i of7.9 or greater is required to 
13 show no predicted migration to groundwater in 1,000 years. With the exception of arsenic, all other site 
14 nonradionuclide COPCs were not detected, quantified below background levels, or have a K.i greater 
15 than or equal to 7.9. Arsenic, having a K.i value of 3, is excluded from the HQ calculation because it is 
16 associated with historic pesticide use at pre-Hanford orchards and will be evaluated as part of the final 
17 remedy for pre-Hanford orchard land (DOE-RL 2010). An example of the HQ and risk calculations for 
18 soil constituents with a potential impact to groundwater is presented below: 
19 

20 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time 
21 (mg/kg/day) to a reference dose for the same substance derived over the same specified time 
22 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil 
23 (maximum or statistical value) (trig/kg) to the soil RAG (mg/kg) for protection of groundwater, 
24 where the RAG is the groundwater cleanup level (mg/L) (calculated with, and related to the hazard 
25 quotient through, WAC 173-340-720(3)(a}(ii)(A), 1996)x l00x 1 mg/lO00mg(conversionfactor). 
26 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the 
27 maximum value for boron of 5.0 mg/kg, divided by the noncarcinogenic RAG value of 320 mg/kg is 
28 1.6 x 10-2• Comparing this value to the requirement of <1.0, this criterion is met. 
29 
30 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
31 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the 
32 individual HQ values prior to rounding are used for this calculation.) The cumulative HQ for the 
33 600-151 waste site is 1.9 x 10-1

• Comparing this value to the requirement of <1.0, this criterion is 
34 met. 
35 

36 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic 
37 RAG value, and then multiplied by 1 x 10-6. For example, the maximum value for methylene 
38 chloride is 0.011 mg/kg, divided by 0.583 mg/kg, and multiplied as indicated, is 1.9 x 10-8. 

39 Comparing this value to the requirement of <1 x 10-6, this criterion is met. 
40 
41 4) After the excess cancer risk calculation is completed for the appropriate analytes, the cumulative HQ 
42 can be obtained by summing the individual values. (To avoid errors due to intermediate rounding, 
43 the individual HQ values prior to rounding are used for this calculation.) The cumulative excess 
44 cancer risk for methylene chloride, the only constituent subject to the groundwater protection 
45 evaluation for the 600-151 waste site is 1.9 x 10-8. Comparing this value to the requirement of 
46 < l x 10-5, this criterion is met. 
47 
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Washington Closure Hanford, , . CALCULATION SHEET 
Ori ·nator. W. S. Thom son d.. Date: 7/18/2011 Cale. No.: 0100H-CA-V0179 Rev.: 0 

Pro"ect: 100-H Area Field Remediation Job No: 14655 Checked: T. E. Queen Date: 7/18/2011 
600-151 Waste Site Hazard Quotient and Carcinogenic Risk Calculations for Protection of 

Subject: Groundwater Sheet No. 3 of 3 

5) The soil cleanup RAGs for protection of groundwater are based on the "100 times" provision in 
2 WAC 173-340-740(3)(a)(ii)(A). WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "l 00 times 
3 rule" but also states ''unless it can be demonstrated that a higher soil concentration is protective of 
4 ground water at the site." When the "l 00 times rule" values are exceeded, RESRAD was used to 
5 demonstrate that higher soil concentrations may be protective of groundwater. 
6 

7 

8 RESULTS: 
9 

IO 1) List individual noncarcinogens and corresponding HQs > 1.0: None 
11 2) List the cumulative noncarcinogenic HQ >1.0: None 
12 3) List individual carcinogens and corresponding excess cancer risk> 1 x 10-6: None 
13 4) List the cumulative excess cancer risk for carcinogens> 1 x 10-5

: None. 
14 

15 Table 1 shows the results of the calculations. 
16 

17 

18 

19 

Table 1. Hazard Quotient and Excess Cancer Risk Results for the 600-151 Waste Site. 

20 
21 
22 
23 

Contaminants of Potential Concern 

Boron 
Chromium, hexavalent 
Selenium 

Fluorene 
Napthalene 

Acetone 
2-Butanone 
Methylene chloride 

Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 
Notes: 
•=From WCH (2011). 

Statistical or 
Maximum 

Value• 
(m2/k2) 

5.0 
0.306 
0.94 

0.009 
0.018 

0.030 
0.0069 
0.011 

Noncarcinogen 
RAGb 

(mg/kg) 

320 
4.8 
8 

64 
16 

720 
480 
48 

Hazard 
Quotient 

5.2E-02 
l.2E-01 

1.4E-04 
1.lE-03 

l.4E-05 
2.3E-04 

1.9E-01 

Carcinogen 
RAGb 

(mg/kg) 

0.583 

Carcinogen 
Risk 

l.9E-08 

1.9E-08 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

b = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and 

42 

"100 times" model unless otherwise noted. 
-- = not applicable 

43 CONCLUSION: 
44 

45 This calculation demonstrates that the 600-151 site meets the requirements for the hazard quotients and 
46 excess carcinogenic risk as identified in the RDR/RA WP (DOE-RL 2009). 
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Sample Location 
HEIS Sample % Total 

Sample Location 
HEIS 

Number Date Asbestos Number 
A-3 JlHN9 4/26/11 ND B-1 JlHJX6 

Duplicate of J 1HJV9 JlHJX5 4/26/11 ND B-2 JlHJX7 

A-1 JlHJV7 4/26/11 ND B-3 JlHJX8 

A-2 re-sample JIJDWl 6/7/11 ND B-4 JlHJX9 

A-4 re-sample JlJDW2 6/7/11 ND B-5 JlHKOO 

A-5 re-sample JlJDW3 6/7/11 ND B-7 JlHK02 

A-6 re-sample JIJDW4 6/7/11 ND B-8 JlHK03 

A-7 JlHJW3 4/26/11 ND B-9 JlHK04 

A-8 JlHJW4 4/26/11 ND B-10 JlHKOS 

A-9 re-sample JlJDWS 6/7/11 ND B-11 re-sample 2 JlJW47 

A-10 JlHJW6 4/26/11 ND B-12 JlHK07 

A-11 JlHJW7 4/26/11 ND 1\4"" ;";,B:fi'.~f\*"!"' ,: JlHK06,.~ 
A-12 JlHJW8 4/26/11 ND B-11 :re.samnlo: l ! :t b .J:UDW7 
A-13 JIHJW9 4/26/11 ND C-1 JlHK09 

A-14 JlHJXO 4/26/11 ND Duplicate of J 1HK09 JlHK22 

A-15 JlHJXl 4/26/11 ND C-2 JlHKlO 

A-16 JlHJX2 4/26/11 ND C-3 JlHKll 

A-17 JlHJX3 4/26/11 ND C-4 JlHK12 

A-18 re-sample JlJDW6 6/7/11 ND C-5 JlHK13 
•-::,,, 1i.1~ r ;..1 itirt 1).l,s bit 6"JlHlV8°" ;; 41261111& Tu i:~fND'i1f~.1',,tt C-6 JlHK14 

,-:,cc :l½'-'.'!l,if, il"~· ."' 
·:,. tii'f)l.HJWO '?i ~.4/26lUvt: >f ;?lf*ND . ,r C-7 JlHK15 ;/ 

,,,::;- · At5i ::4, Iii(; \W;; 1;.11:mwr. 'ih 4fl6/H! .!:r:i¾llii • ND"'' " C-8 JlHK16 
I •• • iY +lfA-610,f P¼+ l' r, 11mw2 · ., .. '4126/l tti ,~Fti/¥,;, ND' C-9 JlHK17 .. 

;: &§i• t+l 4' ,._; JI.HJW5 . 4126i1ri 2' ND /·•·~ C-10 JlHK18 . ,, '· . 

. A~ISJ ,~."' c. JlHJX4, ,. 4126111'1' w NI) " C-11 JlHK19 

B-6 JlHKOl 4/27/11 ND C-12 JlHK20 

Duplicate of J lHKO 1 JlHK08 4/27/11 ND C-13 JlHK21 

• Due to RAG exceedances these locations were resampled after additional excavation. 
Note: Gray cells indicate not applicable. 

HEIS = Hanford Environmental Information System 
ND = not detected 
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4/27/11 

4ti1i110:t 
617/U~;; 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 

4/28/11 
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APPENDIXE 

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 site
specific sample design (WCH 2011b). 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 2010b), the field logbook (WCH 2011a), and applicable 
analytical data packages has been performed as part of this DQA. All samples were collected 
and analyzed per the sample design. To ensure quality data, the SAP data assurance 
requirements and the data validation procedures for chemical analysis (BHI 2000) 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., clos_eout decisions). The DQA 
completes the data life cycle (i.e., planning, implemeptation, and assessment) that was initiated 
by the data quality objectives process (EPA 2006). 

Verification sample data collected at the 600-151 waste site were provided by the laboratories in 
10 sample delivery groups (SDGs): SDG JP0171, SDG JP0174, SDG JP0175, SDG JP0196, 
SDG JP0209, SDG D1112201, SDG D1112202, SDG D1112421, SDG MA02607, and 
SDG MA02737. SDG JP0171 was submitted for third-party validation. No major deficiencies 
were identified for the data set. Minor deficiencies are discussed for the 600-151 data set, as 
follows 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. 

SDGJP0171 

This SDG comprises 19 soil samples (JlHK23-JlHK41) from the 600-151 area A verification 
sample locations. This SDG includes a field duplicate pair (JlHK25/JlHK41). These samples 
were analyzed for inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, 
pesticides, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAH), total 
petroleum hydrocarbons (TPH), and volatile organic compounds (VOCs). In addition, one trip 
blank (J1HKF5) was analyzed for VOCs. SDG JP0l 71 was submitted for third-party validation. 
Minor deficiencies are as follows: 

In the pesticides analysis, all of the toxaphene data in SDG JP0l 71 were qualified by third-party 
validation as estimated with "J" flags, due to lack of a matrix spike (MS), matrix spike duplicate 
(MSD), and laboratory control sample (LCS) analysis. Estimated, or "J" -flagged, data are 
acceptable for decision-making purposes. 

In the pesticides analysis, the MSD recoveries for endosulfan II (46%) and endosulfan sulfate 
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(26%) associated with all samples in SDG JP0171 (except J1HK25) were below quality control 
(QC) limits. In addition, the MS/MSD relative percent differences (RPDs) for endosulfan II 
(59%) and endosulfan sulfate (99%) were above the QC limits. The results associated these 
MSD recoveries and MS/MSD RPDs were qualified as estimates and flagged "J" by third-party 
validation. The data are acceptable for decision-making purposes. 

In the pesticides analysis, the endrin aldehyde result for sample JlHK.25 was qualified as an 
estimate and flagged "J" by third-party validation due to an MSD recovery of 7%. In addition, 
the MS/MSD RPD for endrin aldehyde (164%) was above the QC limits. The data are 
acceptable for decision-making purposes. 

In the pesticides analysis, the surrogate recovery for sample J1HK24 was outside QC limits, and 
the 4,4-DDT result was qualified as an estimate and flagged "J" by third-party validation. The 
data are acceptable for decision-making purposes. 

In the PCB analysis, the surrogate recovery for sample J1HK38 was outside QC limits, and all 
PCB results for that sample were qualified as an estimate and flagged "J" by third-party 
validation. The data are acceptable for decision-making purposes. 

In the TPH analysis, the MS recoveries (460% and 235%) and MSD recoveries (-158% and 
11 % ) are outside the QC limits. In addition, the MS/MSD RPDs were above the QC limit at 
54% and 39%. All TPH results were qualified as estimates and flagged "J" by third-party 
validation. The data are acceptable for decision-making purposes. 

In the hexavalent chromium analysis, the MS recovery was below the QC criteria, at 56%. All 
hexavalent chromium results were qualified as estimates and flagged "J" by third-party 
validation. The data are acceptable for decision-making purposes. 

In the PAH analysis, a surrogate recovery for sample JlHK.26 was above QC limits at 147%, and 
all detected P AH results for that sample were qualified as an estimate and flagged "J" by third
party validation. The data are acceptable for decision-making purposes. 

In the VOA analysis, the MS/MSD RPD was above the QC limit for carbon tetrachloride (45%), 
1,1-dichloroethane (32%), 1,2-dichloroethene (37%), 1,1-dichloroethene (45%), methylene 
chloride (33%), tetrachloroethene (33%), 1,1,1-trichloroethane (55%), and trichloroethene 
(34%). The results for these analytes were qualified as estimates and flagged "J" by third-party 
validation. The 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, lead, antimony, and silicon). For aluminum, iron, and lead 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 were 34% and 45%, and for silicon were 16% and 12%. All 
antimony and silicon data for SDG JP0l 71 were considered estimated and flagged "J" by third-
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party validation due to the MS recoveries outside the limits. Estimated data are acceptable for 
decision-making purposes. 

In the ICP metals analysis, all silicon results were qualified as estimated and flagged "J" by 
third-party validation due to LCS recoveries below QC limits at 12% and 15%. Estimated data 
are acceptable for decision-making purposes. 

SDGJP0174 

This SDG comprises 13 soil samples (JlHK42-JlHK54) from the 600-151 area B verification 
sample locations. This SDG includes a field duplicate pair (JlHK47/JlHK54). These samples 
were analyzed for ICP metals, mercury, hexavalent chromium, pesticides, PCBs, PAH, TPH, and 
VOCs. In addition, one trip blank (J1HKF6) was analyzed for VOCs. Minor deficiencies are as 
follows: 

In the hexavalent chromium analysis, the MS recovery was below the QC criteria, at 52%. All 
hexavalent chromium results may be considered estimated. The data are acceptable for 
decision-making purposes. 

In the pesticides analysis, all of the toxaphene data in may be considered estimated due to lack of 
an MS, MSD, and LCS analysis . Estimated data are acceptable for decision-making purposes. 

In the pesticides analysis, the endrin aldehyde results may be considered estimated due to MS 
and MSD recoveries of 33% and 0%, respectively. The 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 most of these analytes 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 43% and 20%, respectively. All antimony 
and silicon data for SDG JP0l 74 may be considered estimated. Estimated data.are acceptable for 
decision-making purposes. 

In the ICP metals analysis, all silicon results may be considered estimated due to an LCS below 
quality control limits at 18%. Estimated data are acceptable for decision-making purposes. 

SDGJP0175 

This SDG comprises 14 soil samples (JlHK55-JlHK68) from the 600-151 area C verification 
sample locations. This SDG includes a field duplicate pair (JlHK55/JlHK68). These samples 
were analyzed for ICP metals, mercury, hexavalent chromium, pesticides, PCBs, PAH, TPH, and 
VOCs. In addition, one equipment blank (J1HK69) was analyzed for ICP metals, mercury, 
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PAH, and VOCs, and one trip blank (J1HKF7) was analyzed for VOCs. Minor deficiencies are 
as follows: 

In the hexavalent chromium analysis, the MS recovery was below the QC criteria, at 65%. All 
hexavalent chromium results may be considered estimated. The data are acceptable for 
decision-making purposes. 

In the pesticides analysis, all of the toxaphene data in may be considered estimated due to lack of 
an MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making purposes. 

In the VOC analysis, the methylene chloride results for samples J1HK65, J1HK68, and J1HKF7 
(the trip blank) are of similar magnitude as the method blank result. The methylene chloride 
results for these samples may be considered estimated due to method blank contamination. The 
data are acceptable for decision-making purposes. 

In the VOC analysis, the MSD recoveries were lower than the MS recoveries for all analytes, but 
still within QC limits. However, the MS/MSD RPDs for all analytes were above the acceptance 
criteria, ranging between 43% and 73%. The results for these analytes may be considered 
estimated. The 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 and iron 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 43 % and 11 % . All antimony and silicon data for 
SDG JP0l 75 may be considered estimated. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, all silicon results may be considered estimated due to an LCS below 
quality control limits at 11 %. Estimated data are acceptable for decision-making purposes. 

SDGJP0196 

This SDG comprises six soil samples (JlJDW8-JlJDW9, JlJDX0-JlJDX3) from the 600-151 
area A verification sample locations and one soil sample (J1JDX4) from the 600-151 area B 
verification sample locations. These samples were taken to replace samples results from SDG 
JP0l 71 and SDG JPOl 74 following further excavation at the sample locations. These samples 
were analyzed for ICP metals, mercury, hexavalent chromium, pesticides, PCBs, PAH, TPH, and 
VOCs. In addition, one trip blank (J1JDX5) was analyzed for VOCs. Minor deficiencies are as 
follows: 

In the VOC analysis, the methylene chloride results for all samples are of similar magnitude as 
the method blank result. The methylene chloride results may be considered estimated due to 
method blank contamination. The data are acceptable for decision-making purposes. 
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In the pesticides analysis, all of the toxaphene data in may be considered estimated due to lack of 
an MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making purposes. 

In the TPH analysis, all of the diesel range results may be considered estimated due to an 
MS/MSD RPD above the QC criteria at 33%. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals anaJysis, all silicon results may be considered estimated due to an LCS below 
quality control limits at 20%. Estimated data are useable 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 and iron, 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 57% and 14%, respectively. All antimony and 
silicon data for SDG JP0196 may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

In the ICP metals analysis, all selenium results may be considered estimated due to an RPD 
above the QC limit at 35%. Estimated data are acceptable for decision-making purposes. 

SDGJP0208 

This SDG comprises one soil sample (J1JW46) from a 600-151 verification sample location. 
The sample was taken to replace the J1JDX4 results from SDG JP0196 and was analyzed for ICP 
metals, mercury, hexavalent chromium, PCBs, PAH, TPH, and VOCs. Minor deficiencies are as 
follows: 

In the pesticides analysis, all of the toxaphene data in may be considered estimated due to lack of 
an MS, MSD, and LCS analysis. Estimated data are acceptable for decision-making purposes. 

In the pesticides analysis, the MS recovery for endrin aldehyde (37%) was below the acceptance 
criteria. In addition, the MS/MSD RPD for endrin aldehyde was above the QC limit at 49%. 
The sample result for endrin aldehyde may be considered estimated. The 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 51 % and 13%, 
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respectively. All antimony and silicon data for SDG JP0208 may be considered estimated. 
Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the silicon result may be considered estimated due to an LCS below 
quality control limits at 16%. Estimated data are useable for decision-making purposes. 

SDG D1112201 

This SDG comprises 19 soil samples (JlHJV7-JlHJV9, JlHJW0-JlHJW9, and 
JlHJX0-JlHJX5) from the 600-151 area A verification sample locations. This SDG includes a 
field duplicate pair (JlHJV9/JlHJX5). These samples were analyzed for bulk asbestos. No 
major or minor deficiencies were found in SDG D1112201. The data are acceptable for decision 
making purposes. 

SDG D1112202 

This SDG comprises 13 soil samples (JlHJX6-JlHJX9, JlHK00-JlHK.08) from the 600-151 
area B verification sample locations. This SDG includes a field duplicate pair 
(JlHK.01/JlHK0S). These samples were analyzed for bulk asbestos. No major or minor 
deficiencies were found in SDG Dll12202. The data are acceptable for decision making 
purposes. 

SDG D1112421 

This SDG comprises 14 soil samples (JlHK09-JlHK22) from the 600-151 area C verification 
sample locations. This SDG includes a field duplicate pair (JlHK09/JlHK22). These samples 
were analyzed for bulk asbestos. No major or minor deficiencies were found in SDG Dl112421. 
The data are acceptable for decision making purposes. 

SDGMA02607 

This SDG comprises six soil samples (JlJDW1-JlJDW6) from the 600-151 area A verification 
sample locations and one soil sample (J1JDW7) from the 600-151 area B verification sample 
locations. These samples were analyzed for bulk asbestos. No major or minor deficiencies were 
found in SDG MA02607. The data are acceptable for decision-making purposes. 

SDGMA02737 

This SDG comprises one soil sample (J1JW47) from a 600-151 verification sample location. 
This sample was analyzed for bulk asbestos. No major or minor deficiencies were found in SDG 
MA02737. The data are acceptable for decision-making purposes. 
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FIELD QUALITY ASSURANCE/QUALITY CONTROL 

Relative percent difference evaluations of main sample(s) versus the laboratory duplicate(s) are 
routinely performed and reported by the laboratory. Any deficiencies in those calculations are 
reported by SOG in the previous sections. 

Field quality assurance (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 
logbook (WCH 201 la), are shown in Table E-1. The main and QA/QC sample results are 
presented in Appendix C. 

Table E-1. Field Quality Assurance/Quality Control Samples. 

Sample Area Main Sample Duplicate Sample 

Excavation Area A J1HK25 J1HK41 

Excavation Area B J1HK47 J1HK54 

Excavation Area C J1HK55 J1HK68 

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 RPO of 
the sample/duplicate pair(s) for each contaminant of potential concern (COPC). RPOs are not 
calculated for analytes that are not detected in both the main and duplicate sample at more than 
5 times the target detection limit (TOL). RPOs of analytes detected at low concentrations (less 
than 5 times the detection limit) are not considered to be indicative of the analytical system 
performance. The calculation brief in Appendix C provides details on duplicate pair evaluation 
and RPO calculation. 

The RPOs for silicon in the excavation area A (30.6%) and excavation area B (52.4%) duplicate 
samples are above the acceptance criteria of 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 5 times 
the TDL, including undetected analytes. In these cases, a control limit of± 2 times the TOL is 
used (Appendix C) to indicate that a visual check of the data is required by the reviewer. No 
sample results 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 useable for decision-making 
purposes. 

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 OQA review of the 600-151 
waste site verification sampling data found that the analytical results are accurate within the 
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standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for 600-151 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 (ENRE) project-specific database prior to being submitted for 
inclusion in the Hanford Environmental Information System (HEIS) database. The verification 
sample analytical data are also summarized in Appendix C. 
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