
Date Submitted: 11/20/07 

Originator: L. M. Dittmer 

Phone: 372-9227 

WASTE SITE ~ C L A S S ~ I C A T I O N  FO 
Operable Unit(s): 100-FR- 1 

Waste Site Code: 100-F-26: 10 

Type of Reclassification Action: 

Closed Out Interim Closed Out 
RCRA Postclosure Rejected c] Consolidated 

Control Number: 2007-028 

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 fbture date. 

DescriDtion of current waste site condition: 

The 100-F-26: 10 waste site includes sanitary sewer lines that serviced the former 182-F, 183-F, and 15 1 -F Buildings. 
Confirmatory evaluation, remediation, and verification sampling of this site have been performed in accordance with remedial 
action objectives and goals established by the Interim Action Record of Decision for the 100-BC-I, 100-BC-2, 100 DR-1, 
100-DR-2, 100-FR-I, 100-FR-2, IOO-HR-I, 100-HR-2, 100-KR-I, IOO-KR-2, 100-IU-2, 100-IU-6, and 200-CV-3 Operable 
Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, 
Seattle, Washington. The selected action involved (1) evaluating the site using available process information and confirmatory 
sample data, (2) remediating the site, (3) demonstrating through verification sampling that cleanup goals have been achieved, and 
(4) proposing the site for reclassification to 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. 
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Remaining Sites ROD. The results of verification sampling show that residual contaminant concentrations do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow zone soils (Le., surface to 
4.6 m [ 15 ft] deep). The results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the 
Remaining Sites Verification Package for the lOO-F-26:10, 1607-F3 Sanitary Sewer Pipelines (1 82-F, 183-F, and 151-F 
Sanitaly Sewer Lines) (attached). 

Waste Site Controls: 
Engineered Controls: Yes No Institutional Controls: Yes No O&Mrequirements: Yes No 
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. 

S. L. Charboneau 
DOE Federal Project Director (printed) 

N/A 
Ecology Project Manager (printed) 

R. A. Lobos 
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E 
100-F-26:10,1607- 

EXECUTIVE SU 

The 100-F-26 site includes the underground process and sanitary sewer pipelines associated with the 
1 00-F Area pre-reactor cooling water treatment facilities. For the confirmatory sampling effort, the 
100-F-26 site was divided into 16 subsites based on intended use of the pipe (e.g., sanitary sewer or 
process water), expected sources of contamination, and potential remedial actions. The 100-F-26: 10 
underground pipeline subsite consists of underground sanitary sewer pipelines associated with the 100-F-26 
underground pipelines waste site that serviced the 182-F, 183-F, and 15 1 -F Buildings and discharged to 
the 1607-F3 septic system. 

A portion of the north-south vitrified clay pipeline that serviced the 182-F Pump Station and a portion of 
the 183-F Water Treatment Plant pipeline were removed during decommissioning of the buildings, 
leaving two separate sections of pipeline. Confirmatory sampling occurred on November 19 and 22, 
2004. The sample design defined two service areas based on the direction of flow in the pipelines and 
the facilities being serviced by the pipelines. Samples were collected at a test pit in each service area 
from the contents of the junction boxes and from the soil underneath the junction boxes. Barium, 
copper, lead, mercury, nickel, total chromium, gamma chlordane, and aroclor- 1260 were detected above 
the soil remedial action goals (RAGs) for protection of groundwater and the Columbia River; zinc was 
detected above the soil RAG for protection of the Columbia River; and hexavalent chromium exceeded 
the RAGs for direct exposure and protection of groundwater and the Columbia River. Based on 
evaluation of the confirmatory sample results, it was determined that remedial action of this pipeline 
subsite was necessary. 

In preparation for the site remediation, two road crossings were excavated, sampled, and immediately 
backfilled in January 2007. Remedial action at the 100-F-26: 10 pipeline site was performed from 
March 7 through March 12, 2007. The site was excavated between 2.4 m (8 ft) and 4.3 m (14 ft) below 
grade, resulting in approximately 1,900 bank cubic meters (BCM) (2,500 bank cubic yards [BCYI) of 
material disposed of at the Environmental Restoration Disposal Facility, including removal of 
approximately 600 m (1,970 ft) of pipeline. Approximately 4,200 BCM (5,500 BCY) of overburden soil 
was removed and stockpiled for use as clean backfill. 

Verification sampling for the 100-F-26: 10 pipeline site was performed in January 2007 and August 2007 
(WCH 2007a, 2007b) to collect data to determine if the RAGs had been met. A total of 21 samples were 
collected (6 related to the road crossings, 10 from the excavation plus 1 duplicate, and 4 from 
overburden stockpiles). The samples were analyzed by gamma energy analysis, and for pesticides, 
semivolatile organics, polychlorinated biphenyls, inductively coupled metals, mercury, and hexavalent 
chromium in accordance with the verification work instruction. A summary of the cleanup evaluation 
for the soil results against the applicable criteria is presented in Table ES-1. The results of the 

Remaining Sites Verification Package for the IOO-F-26:10, I607-F3 Sanitary Sewer Pipeline ES-1 
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verification sampling are used to make reclassification decisions for the 100-F-26: 10 waste site in 
accordance with the TPA-MP- 14 (DOE-RL 2007) procedure. 

In accordance with this evaluation, the verification sampling results support a reclassification of this site 
to Interim Closed Out. The current site conditions achieve the remedial action objectives and the 
corresponding remedial action goals established in the Remedial Design ReportIRemedial Action Work 
Plan for the 100 Area (DOE-RL 2005b) and the Interim Action Record ofDecision for the 100-BC-1, 

100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999). The results of verification sampling show that residual 
contaminant concentrations do not preclude any future uses (as bounded by the rural-residential 
scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [ 15 ft] deep). The 
results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 

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, 

A comparison against ecological risk screening levels has been made for the site contaminants of 
concern and other constituents. Screening levels were not exceeded for the site constituents, with the 
exception of barium, boron, lead, manganese, selenium, and vanadium. Exceedance of screening values 
does not necessarily indicate the existence of risk to ecological receptors. It is believed that the presence 
of these constituents does not pose a risk to ecological receptors because concentrations of barium, 
manganese, and vanadium are below site background levels; lead and selenium are within the range of 
Hanford Site background levels; and boron concentrations are consistent with those seen elsewhere at 
the Hanford Site (no established background value is available for boron). A more complete 
quantitative ecological risk assessment will be presented in the baseline risk assessment for the river 
corridor portion of the Hanford Site and will be used to support the final closeout decision for this site. 

Remaining Sites Verijkation Package for the I OO-F-26:10, I607-F3 Sanitary Sewer Pipeline ES -2 
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Table E§-1. Summary of Remedial Action Goals for the 100-F-26:lO Waste Site. 

Regulatory 
Requirement 

lirect Exposure 
iadionuc lide s 
lirect Exposure 
qonradionuclides 
iisk Requirements 
qonradionuclides 

3roundwater/River 
’rotection - 
tadionuclides 

Sroundwater/River 
Protection - 
Yonradionuclides 

Remedial Action Goals 

Attain 15 m e d y r  dose rate above 
background over 1,000 years. 

Attain individual COC RAGs. 

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

Attain an excess cancer risk of 
: 1 x 1 0-6 for individual carcinogens. 

Attain a total excess cancer risk of 
:I x for carcinogens. 

Attain single COPC groundwater and 
river protection RAGs. 
Attain national primary drinking 
water regulations:” 4 m e d y r  
:beta/gamma) dose rate to target 
receptor/organs. 

Meet drinking water standards for 
alpha emitters: the more stringent of 
15 pCi/L MCL or 1/25th of the 
derived concentration guide from 
DOE Order 5400.5.b 

Meet total uranium standard of 
2 1.2 pci/L.c 

Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

Results 

No radionuclide COCs or COPCs were detected in 
verification samples. 

All individual COC concentrations are below the 
direct exposure criteria. 
All individual hazard quotients are <1. 

The cumulative hazard quotient (1.2 x lo-’) is 
:1. 
The excess cancer risk values for individual 
zarcinogens are <I x 

The total excess cancer risk value (2.0 x is 
:I 

No radionuclide COCs or COPCs were detected 
in verification samples. 

Residual concentrations of lead, selenium, aroclor- 
1254, aroclor-1260, benzo(a) anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, 
and dieldrin are above the soil RAGs for 
groundwater and/or river protection. However, 
E S R A D  modeling predicts these constituents will 
not reach groundwater (and, therefore, the 
Columbia River) within 1,000 years.d 

Rev. 0 

Remedial 
Action 

0 bj ectives 
Attained? 

Yes 

Yes 

Yes 

Yes 

Yes 

a “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 14 1). 
Radiation Protection of the Public and Environment (DOE Order 5400.5). 
Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity 
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total 
Uranium of 30 Microgramsper Liter in Groundwater (BHI 2001). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), these constituents are not predicted to migrate more than 
3 m (10 ft) vertically in 1,000 years (based on the lowest soil-partitioning coefficient distribution [dieldrin] of 25.6 mL/g). The vadose 
zone underlying the rernediation footprint is approximately 5 m (1 6 ft) thick. 

COC = Contaminant of concern 
COPC 
MCL = maximum contaminant level 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose assessment model) 

= contaminant of potential concern 

Remaining Sites Verijkation Package for the 100-F-26: I O ,  I6O7-F3 Sanitary Sewer Pipeline ES-3 
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STATEME TECTIVENESS 

The 100-F-26: 10, 1607F3 Sanitary Sewer Pipeline subsite sample results demonstrate that the site 
achieves the remedial action objectives and remedial action goals (RAGS) established in the Remedial 
Design Report/Remedial Action Work Plan for the 100 Area (RDRIRAWP) (DOE-RL 2005b) and the 
Interim Action Record ofDecision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable 
Units (commonly called the Remaining Sites Record of Decision [ROD]) (EPA 1999). These results 
show that residual soil concentrations support future land uses that can be represented (or bounded) by a 
rural-residential scenario. The results also demonstrate that residual contaminant concentrations support 
unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [ 15 ft]) and that contaminant levels 
remaining in the soil are protective of groundwater and the Columbia River. Site contamination did not 
extend into the deep zone soils; therefore, institutional controls to prevent uncontrolled drilling or 
excavation into the deep zone are not required. 

A comparison against ecological risk screening levels has been made for the site contaminants of 
concern (COCs) and other constituents. Screening levels were not exceeded for the site constituents, 
with the exception of barium, boron, lead, manganese, selenium, and vanadium. Exceedance of 
screening values does not necessarily indicate the existence of risk to ecological receptors. It is believed 
that the presence of these constituents does not pose a risk to ecological receptors because 
concentrations of barium, manganese, and vanadium are below site background levels; lead and 
selenium are within the range of Hanford Site background levels; and boron concentrations are 
consistent with those seen elsewhere at the Hanford Site (no established background value is available 
for boron). A more complete quantitative ecological risk assessment will be presented in the baseline 
risk assessment for the river corridor portion of the Hanford Site and will be used to support the final 
closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 100-F-26 site includes the underground process and sanitary sewer pipelines associated with the 
100-F Area reactor cooling water treatment facilities. For the confimatory sampling effort, the 
100-F-26 site was divided into 16 subsites based on the intended use of the pipe (e.g., sanitary sewer or 
process water), expected sources of contamination, and potential remedial actions. The 16 subsites are 
as follows: 

0 100-F-26:l North process sewer collection pipelines 
0 100-F-26:2 
0 100-F-26~3 184-F Powerhouse pipelines 
0 100-F-26:4 South process pipelines 

100-F-26:5 190-F bypass pipelines 

Process water pipelines to the aquatic biology and strontium gardens 

Remaining Sites Verijkation Package for the 100-F-26: I O ,  1607-F3 Sanitary Sewer Pipeline 1 
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100-F-2616 
100-F-2617 
100-F-26: 8 
1 00-F-26 9 
100-F-26: 10 
100-F-26: 1 1 
100-F-26: 12 
100-F-26: 13 
100-F-26: 14 
100-F-26: 1 5 
100-F-26: 16 

190-F Reservoir pipelines 
Sodium dichromate and sodium silicate pipelines 
1607-F 1 sanitary sewer pipelines 
1607-F2 sanitary sewer pipelines 
1607-F3 sanitary sewer pipelines 
1607-F4 sanitary sewer pipelines 
1.8-m (72411.) main process sewer pipeline 
108-F drain pipelines 
1 16-F-5 influent pipelines 
Miscellaneous pipelines associated with the 1608-F sump 
Reactor cooling water pipelines. 

This remaining sites verification package only addresses areas within the 100-F-26: 10 subsite (1 607-F3 
sanitary sewer pipelines). The 100-F-26: 10 subsite consists of vitrified clay pipe (VCP) lines that 
carried sanitary waste to the 1607-F3 septic tank and drain field. The 1607-F3 septic system serviced 
the 182-F Pump Station, the 183-F Water Treatment Plant, and the 15 1 -F Substation from 1944 to 1965 
(Figure 1). The main service line was 0.20 m (8 in.) in diameter and had smaller 0.15-m (6-in.)- 
diameter lines extending to the buildings that they serviced. Junction boxes joined each of the smaller 
VCP lines with the main service line. 

A portion of the north-south VCP line that serviced the 182-F Pump Station and a portion of the 183-F 
Water Treatment Plant VCP line were removed during decommissioning of the buildings, leaving two 
separate sections of pipeline. The 1607-F3 septic tank, drain field ,and associated contaminated soil 
were removed in September 2005. Remedial action objectives for the 1607-F3 waste site were met after 
the additional excavation of contaminated soil in 2006 and are addressed in the remaining sites 
verification package document (WCH 2007~). 

CONFIRMATORY SAMPLING ACTIVITIES 

Nonintrusive Investigation Results 

The project team conducted a site visit in October 2004. The purpose of the visit was to gather the 
necessary information to finalize the sampling requirements specified in the work instruction for this site 
(BHI 2004b) and to provide information to allow for potential reclassification of this waste site to no 
action or remedial action. The objectives of the visit were to (1) verify the site location, (2) evaluate the 
field conditions and possible sampling logistics (Le., potential contaminants and collection methods), 
and (3) determine if junction boxes are present that could be used for locating and sampling the pipeline. 
A junction box containing the 0.15-m (6-in.) VCP line that serviced the 15 1 -F Building was observed at 
the ground surface during the visit. 

A geophysical survey was conducted for the area in the vicinity of the 1607-F3 sanitary septic tank and 
drain field (Bergstrom 2004). The septic tank was detected; however, no linear anomalies were detected 
that would correlate to the influent 100-F-26: 10 pipeline from the east as shown on a Hanford Site 
design drawing (M-1904-F, sheet 5 [GE 19541). 

Remaining Sites Verijication Package for  the 100-F-26:10, 1607-F3 Sanitary Sewer Pipeline 2 
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igure 1. 100-F-26: 10 Subsite Location 
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Contaminants of Potential Concern 

Contaminants of potential concern (COPCs) for the 100-F-26 underground pipeline waste site included 
strontium-90, cesium- 137, cobalt-60, europium- 152, europium- 1 54, hexavalent chromium, arsenic, 
barium, cadmium, total chromium, lead, mercury, selenium, and silver (DOE-RL 2005a). By 
association, the COPCs identified for the 1607-F3 septic tank and drain field waste site were added to 
the 100-F-26: 10 COPC list and included pesticides, polychlorinated biphenyls (PCBs), and sernivolatile 
organic compounds (SVOCs). As a precautionary measure, gross alpha samples were taken to 
determine if alpha emitters were present at levels above background. No alpha emitters were found at 
this site. 

Contingencies were provided for adding to the COPC list if anomalies were discovered during 
confirmatory sampling. No suspected asbestos-containing material or petroleum-stained soil was 
observed during sampling; therefore, asbestos and total petroleum hydrocarbon analyses were not 
requested. Field screening for volatile organic compounds (VOCs) was performed and none were 
detected during sampling; therefore, laboratory analysis for VOCs was not requested. 

Confirmatory Sample Design 

Historical data, process knowledge, site visit observations, and other available information were used to 
develop the site-specific sample design. The design called for sampling at the junction boxes where 
sediment had the greatest opportunity to collect and where wastewater could have pooled, thereby 
increasing the probability of detecting a leak if one occurred. Test pits were dug to expose the junction 
boxes and the soil beneath them (Figures 2 and 3). 

The pipeline subsite was divided into two service areas for decision-making purposes based on 
knowledge of the buildings that the pipelines serviced. Service area 1 was designated as the portion of 
the pipeline upstream of test pit 1 and the pipeline between test pit 1 and test pit 2. Service area 1 
included the northern section of the pipeline that previously connected the 182-F and 183-F Buildings. 
Service area 2 was designated as the remaining portions of pipeline and included the service line from 
the 15 1 -F Building and the pipeline between test pit 2 and the septic tank. 

Focused sampling was used to characterize each pipeline segment. Sediment samples were taken from 
each of the two junction boxes as well as the soil beneath each junction box. Table 1 provides a 
summary of the 100-F-26: 10 pipeline subsite service area sampling. 

Remaining Sites Verification Puckage for the lOO-F-26.-10, 1607-F3 Sanitary Sewer Pipeline 4 
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Figure 2. 100-F-26: 10 e Subsite Service Areas. 
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re 3. 100-F-26:lO ipeline Subsite Sampling Locations and 
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Table 1. Sample Summary for the 100-F-26:10 

Test Pit 

1 
(service 
area 2) 

Sample Sample Sample Coordinate 
Location Media Number Locations a 

Junction J022TO 
box J1 

Stake No. 38 sediment 

T 3  Soil under 

J022MO N 148001 
E 580346 

J L  IStakeNo. 381 junction box 1 J022T3 1 
J3 

Stake No. 39 2 
(service 
area 1) J4 

StakeNo. 39 

Junction ~ 0 2 2 ~  1 
box 

sediment 

Soil under 
junction J022T5 

box 

J022M1 N 148001 
E 580259 

4' 
(13.5 ft) 

Sample Analysis 

PCB, SVOA, pesticides, GEA, gross alpha,b 
gross beta: hexavalent chromium, 
ICP metals, and mercury 

PCB, SVOA, pesticides, GEA, gross alpha,b 
2.7 n1 gross beta,c ICP metals, and mercury 

(9 ft) i Hexavalent chromium 

NA Equipment 
blank 

Duplicate 52 
Stake No. 38 

PCB, SVOA, pesticides, GEA, gross alpha,b 
gross beta,c hexavalent chromium, 
ICP metals, and mercury 

Silica sand J022T2 NA 

N 148001 
J022T4 E 580346 Soil 

PCB, SVOA, pesticides, GEA, gross alpha,b 

(12 ft) 

NA 1 ICP metals and mercury 

PCB, SVOA, pesticides, GEA, gross alpha,b 
gross beta,c hexavalent chromium, 
ICP metals, and mercury 

' Washington State Plane (meters). 
' Gross alpha activity was not detected above background; therefore, further alpha-specific analysis was not needed for plutonium, 

uranium, or americium. 
Gross beta activity was not detected above background; therefore, strontium analysis was not performed. 

bgs = below ground surface NA = not applicable 
GEA = gamma energy analysis PCB = polychlorinated biphenyl 
ICP = inductively coupled plasma SVOA = semivolatile organic analysis 

Confirmatory Sample Results 

Confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental 
Protection Agency (DOE-RL 2005a). All test pits were excavated and sampled in November 2004 as 
specified in the 100-F-26: 10 work instruction (BHI 2004b) and documented in the field logbook 
(BHI 2004a). Each service area test pit was dug to expose the junction box and soil beneath, and then 
sediment and soil samples were taken (Figures 4 and 5). Each of the soil samples collected consisted of 
15 separate aliquots of soil taken ftom beneath the junction box and combined into one sample per 
location. Excavated material was initially screened for radiological contamination and VOCs. Samples 
were taken and then sent to the laboratory for analysis of the COPCs. The laboratory results are 
included in Appendix A. 

The maximum detected results for soil and junction box sediment COPCs identified for the 100-F-26: 10 
pipeline subsite were compared with cleanup levels identified in the RDRIRAWP (DOE-RL 2005b) for 
each service area. At service area 2 (stake number 38; samples J022T0, J022M0, J022T3, and J022T4) 
four contaminants (barium, hexavalent Chromium, copper, and lead) were in excess of the RAGs. At 
service area 1 (stake number 39; samples J022T1, J022M1, and J022T5) 10 contaminants (barium, 
chromium, hexavalent chromium, copper, lead, mercury, nickel, zinc, gamma-chlordane, and 
aroclor-1260) were in excess of the RAGs. 

Remaining Sites Verification Package for  the 100-F-26:I 0, 1607-173 Sanitary Sewer Pipeline 7 
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the contaminants barium, chromium, 
aroclor- 1260 would 

ornium exceeded direct 
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igure 7. 100-F-26: 10 ost-Excavation Topography. 
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Radiological contamination was not anticipated or encountered during remediation of the 100-F-26: 10 
pipelines site. However, radiological field screening was conducted during and after the site remediation 
to ensure that radionuclides were not present. Field screening at the site included using a Global 
Positioning Environmental Radiological Surveyor (GPERS) with instrumentation specific to the detection 
of radiation associated with gama-emitting radionuclides. The radiological surveys for the 100-F-26: 10 
pipeline site are provided in Appendix C. 

VERIFICATION SAMPL 

RAGs are the specific numeric goals against which the cleanup verification data are evaluated to 
demonstrate attainment of the remedial action objectives for the site. 'Verification sampling for the 
100-F-26: 10 pipeline site was performed in January and August 2007 (WCH 2007a, 2007b) to collect 
data to determine if the RAGs had been met. The following subsections provide additional discussion of 
the information used to develop the verification sampling design. The results of verification sampling 
are also summarized to support interim closure of the site. 

Contaminants of Concern and Contaminants of Potential Concern for Verification Sampling 

The COCs/COPCs for verification sampling were determined based on the confirmatory sampling 
results from the 100-F-26: 10 waste site. The COCs/COPCs were identified in the verification work 
instruction (WCH 2007d) as cesium-1 37, europium- 152, arsenic, barium, boron, cadmium, total 
chromium, cobalt, copper, lead, manganese, molybdenum, nickel, vanadium, zinc, hexavalent 
chromium, gamma-chlordane, SVOCs, and aroclor- 1260. 

The verification samples were analyzed by gamma energy analysis and for pesticides, SVOCs, PCBs, 
metals by inductively coupled plasma analysis, mercury and hexavalent chromium, which included all 
of the COCs/COPCs listed in the verification work instruction. The road crossing samples were 
additionally analyzed for nickel-63 and total strontium. 

Verification Sampling Design 

This section describes the basis for selection of an appropriate sample design and determination of the 
number of verification samples that were collected. The 100-F-26: 10 waste site was divided into three 
decision units for the purpose of verification sampling. The first decision unit consisted of the 
excavation footprint of the pipeline, the second decision unit consisted of the overburden stockpiles, and 
the third decision unit consisted of the pipeline excavations underlying the haul road (road-crossing 
area) and the overburden stockpiles used to backfill in the road crossings. A summary of the samples 
collected and the analyses performed for the verification sampling event are presented in Table 2. 
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Equipment blank I J15F88 I NA 

erification Sample Summary for the 100-F-26:10 aste Site." (2 Pages) 

ICP metals, mercury, SVOA 

Sample I Coordinate 1 Sample Location I Number Locations 

Stockpile A 

Stockpile B 

Stockpile C 

Sample Analysis 

J15F73 

J15F74 

J15F75 

NA 

NA 

NA 

GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs 

GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs 

GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs 

1 J15F77 1 : ,!:::!::; 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 1 

N 147972.5 
E 580258.7 I J14CB9 1 Road-crossing at 

east-west haul road 

1 J15F78 1 : i:i;:i:i 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 2 

~ 

GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 
pesticides, PCBs 

1 J15F79 1 Ni:li;;: 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 3 

N 147959.2 I J14CCO 1 E 580259.0 
Road-crossing at 

east-west haul road 

1 J15F80 1 : ::iifi:i I GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 4 

GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 
pesticides, PCBs 

I J15F81 I : :::;:::: I GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 5 

N 148000.5 
E 580314.7 I J14CC1 1 Road-crossing at 

north-south haul rd. 

I J15F82 1 : :::;:::: I GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 6 

GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 
pesticides, PCBs 

I J15F83 1 : ,!::!::!: 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 7 

N 148000.6 
E 580328.8 I J14CC2 1 Road-crossing at 

north-south haul rd. 

1 J15F85 1 : i::::;:; 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 8 

GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 
pesticides, PCBs 

1 J15F86 I : :::ili:p" 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 9 

Road-crossing 
stockpile 

1 J15F87 I : :::::?: 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs Excavation area, 
location 10 

N 147983.7 GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 
J14CB7 E 580274.4 pesticides, PCBs 

Duplicate of 
location 7 1 J15F84 1 : i::!::!: 1 GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs 

Stockpile D I J15F76 I NA I GEA, ICP metals, mercury, hexavalent chromium, SVOA, pesticides, PCBs 
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Sample Location 

Road- cro s sing 
stockpile 

Rev. 0 

Sample Coordinate 
Number Locations 

N 147990.4 
J14CB8 E 580273.5 pesticides, PCBs 

Sample Analysis 

GEA, Ni-63, Sr-90, ICP metals, mercury, hexavalent chromium, SVOA, 

able 2. Verification Sample Summary for the 100-F-26:lO Waste Site.” (2 

Verification Sampling - Excavation Footprint 

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of the true 
population mean, as estimated by the 95% upper confidence limit on the sample mean, with the cleanup 
level. Therefore, a statistical sampling design was selected as the verification sampling approach for the 
excavation footprint because the distribution of potential residual soil contamination over this area was 
uncertain. The Washington State Department of Ecology publication, Guidance on Sampling and Data 
Analysis Methods (Ecology 1995), recommends that systematic sampling with sample locations 
distributed over the entire study area be used. This sampling approach is referred to by the Washington 
State Department of Ecology as “area-wide sampling.” 

The sampling area was restricted to a narrow segment of the excavation floor directly below the location 
of the removed pipelines. This area (Figure 8) was delineated in Visual Sample Plan’ and used as the 
basis for location of a random-start systematic grid for verification soil sample collection locations. 
A total of 10 soil samples were collected on a random-start, triangular grid for this sampling area. 
A triangular grid was selected for this investigation based on studies that indicate triangular grids are 
superior to square grids (Gilbert 1987). Additional discussion of the development of the statistical 
verification design is provided in the 100-F-26: 10 verification work instruction (WCH 2007d). 

Verification Sampling - Overburden Stockpile 

Verification sampling of the overburden stockpiles was performed to evaluate the suitability of the soil 
for use as clean backfill for the excavation. Because this material consists of overburden material that 
was not believed to have received discharges fi-om the sanitary sewer system, a statistical sampling 
design was not warranted, and professional judgment was used to develop the sampling design. The 
stockpiles were grouped into four subsets (A through D) for sampling purposes (Figure 9). Sampling at 
the overburden stockpiles consisted of the collection of 25 aliquots of soil distributed across the surface 
of each stockpile subset and combining them into one sample per group for laboratory analysis. 

Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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Figure 8. Verification Soil ample Locations at the 1 QQ-F-26:lQ Pipeline Excavation ~ootprint. 
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verburden Stockpiles for Verification Sampling Purposes. 
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Verification Sampling - Road-Crossing Area 

Verification sampling of the road-crossing areas was performed after removal of the pipeline and prior 
to backfilling this portion of the excavation. No staining or releases from the pipeline at these locations 
was observed. Because these segments of the pipeline underlie a heavily used haul road, verification 
sampling was conducted immediately following pipeline removal to limit disruption to ongoing 
transportation activities. Two soil samples were collected at the base of each portion of the excavation. 
A sample was also collected from each of the overburden stockpiles used to backfill the road crossings. 
Once the samples were collected, the excavation was backfilled and the haul road reconstructed. 
All sampling was performed in accordance with ENV- 1, Environmental Monitoring & Management, to 
fulfill the requirements of the 100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2005a). 

Verification Sampling Results 

Verification samples were analyzed using U.S. Environmental Protection Agency-approved analytical 
methods. The laboratory-reported data results for all constituents are stored in the Environmental 
Restoration (ENRE) System project-specific database prior to submission for archival in the Hanford 
Environmental Information System (HEIS) site-wide database and are summarized in Appendix D. 

As noted earlier, the 100-F-26: 10 waste site was divided into three decision units for verification 
sampling: (1) excavation footprint, (2) overburden stockpile, and (3) road-crossing area. Evaluation of 
the verification data from the excavation footprint was calculated using the 95% upper confidence limit 
on the true population mean for residual concentrations of COCs/COPCs. The calculations were also 
performed on other analytes included in the analyses requested for the COCs/COPCs. These 
calculations are provided in Appendix E. When a nonradionuclide analyte was detected in fewer than 
50% of the verification samples collected, the maximum detected value was used for comparison against 
the RAGs. If no detections for a given analyte were reported in the data set, no statistical evaluation or 
calculations were performed for that analyte. Evaluation of the verification data from the overburden 
stockpile and road crossing areas was performed by direct comparison of the maximum sample results 
for each detected analyte against cleanup criteria. 

Comparisons of the statistical and maximum results for analytes with the shallow zone RAGs for the 
three decision units are summarized in Tables 3a, 3b, and 3c. 
laboratory analysis are excluded from these tables. Calculated cleanup levels are not presented in the 
Cleanup Levels and Risk Calculations Database (Ecology 2005) under Washington Administrative Code 
(WAC) 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; 
therefore, these constituents are not considered site COCs. Potassium-40, radium-226, radium-228, 
thorium-228, and thorium-232 were detected in samples collected at the site, but are not considered 
within statistical calculations or the following tables, as these isotopes are not related to the operational 
history of the site and were detected below background levels (based on an assumption of secular 
equilibrium, the background activities for radium-228 and thorium-228 are equal to the statistical 
background activity of 1.32 pCi/g for thorium-232 provided in DOE-RL [ 19961). 

Contaminants that were not detected by 
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Remedial Action Goalsa (mg/kg) Does the 

Statistical soil cleanup soil Cleanup Statistical 
Result Direct Level for Level for Result 

(mg/k@ Exposure Groundwater River Exceed 
RAGS? Protection Protection 

Rev. 0 

Selenium 

Vanadium 

Zinc 

Aroclor-1254 

Aroclor- 1260 

Benzo(a)anthracene 

B enzo( a)p yrene 

B enzo(b) fluoranthene 

Benzo( ghi)perylene' 

B enzo(k) fluoranthene 

Bis(2-ethylhexyl) 
phthalate 

Chrysene 

Dieldrin 

Di-n-butylphthalate 

Fluoranthene 

Table 3a. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
xcavation Footprint Verification Sampling Event. (2 

1.5 400 5 1 Yes 

No 

36.6 (<BG) 24,000 480 67.8" No 

0.057 0.5 0.017' 0.017' Yes 

0.054 0.5 0.017' 0.017' Yes 

0.041 0.33' 0.33' 0.33' No 

0.039 0.33' 0.33' 0.33' No 

0.019 0.33' 0.33' 0.33' No 

0.026 2400 48 192 No 

0.048 0.33' 0.33' 0.33' No 

0.145 71.4 0.625 0.36 No 

0.060 0.33' 0.33' 0.33' No 

0.0049 0.0625 0.003' 0.003' Yes 

0.026 8,000 160 540 No 

0.120 3,200 64 18.0 No 

f 33.0 (<BG) 560 85.1" -- 

Does the Result 
Pass RESRAD 

Modeling? 
c 0 C/C OP c 

-- 

Arsenic I 4.4(<BG) I 20 I 20 I 20 I No -- 

Barium I 74.6(<BG) 1 5,600 I 132" I 224 p~~ 

-- 

Beryllium I 0.23 (<BG) I 10.4d I 1.51" I 1.51" I No 

Borone I 4.2 I 16,000 I 320 I -- I No -- 

Chromium (total) I 9.6 (<BG) I 80,000 I 18.5" I 18.5" I No 

Cobalt I 6.1 (<BG) I 1,600 I 32 I -- I No 

Copper I 12.3 (<BG) I 2,960 I 59.2 I 22.0" I No -- 

Hexavalentchromium I 0.26 I 2.1 I 4.8g I 2 I No -- 

Lead I 10.8 I 353 1 10.2" I 10.2" I Yes Yes" 

Manganese I 289(<BG) I 11,200 I 512" I 512" I No -- 

Mercury I 0.01 (<BG) I 24 I 0.33" I 0.33" I No -- 

Molybdenum" I 0.64 I 400 I 8 I --f I No -- 

Nickel I 10.7 (<BG) I 1,600 I 19.1" I 27.4 pr -- 
~ 

Yesh 

Yesh 

Yesh 

-- 

Yes" 
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Methoxychlor 

Phenanthrene‘ 

Pyrene 

Rev. 0 

0.098 24,000 240 1920 No 

0.1 10 2,400 48 192 No 

Table 3a. Comparison of Statistical Contaminant Concentrations to Action Levels for the 
100-F-26:10 Excavation Footprint Verification Sampling vent. (2 Pages) 

CQC/CQPC 

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

Result 
River Exceed 

RAGs? 

Direct Level for 

Protection Protection 

Statistical 
Result 

Indeno( 1,2,3-cd)pyrene I 
~~ 

0.024 1 1.37 1 0.33’ 1 0.33’ 1 No 

0.0017 I 400 1 4 I 1.67 I No 

Does the Result 
Pass RESRAD 

Modeling? 

-- 
-- 

-- 

-- 
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Remedial Action Goals' (mg/kg) 

soil Cleanup 
Level for 

River 

Rev. 0 

Does the 
Maximum 

Result 
Exceed 

Barium 

Beryllium 

117 (<BG) 

0.28 (<BG) 

Hexavalent chromium 

Lead 

0.27 

10.7 

18.0 No 

able 3b. Comparison of aximum Concentrations to Action 
verburden Stockpile Verification Sampling Eve 

Does the Result 
Pass RESRAD 

Modeling? 

Maximum 
Result 

(mglkg) 

Soil Cleanup 
Level for 

Groundwater 
Protection 

c o c / c o  PC Direct 
Exposure 

Antimonyb I 0.88(<BG) 32 5" 5" 1 No 

Arsenic I 4.7(<BG) 20 20 20 1 No 

5,600 132" 224 I No 

1 0.4d 1.5 1" 1.51" 1 No -- 

Boron" I 5.8 16,000 320 f -- No -- 

Chromium (total) 1 10.7 (<BG) 80,000 18.5" I No 18.5" 

32 Cobalt 1 6.8 (<BG) 1,600 f -- No -- 

Copper I 15.8(<BG) 2,960 59.2 22.0" I No 

2.1 4.@ 2 I No 

353 10.2" 10.2' I Yes Yesh 

Manganese I 291 (<BG) 1 1,200 5 12" 512" I No 

Nickel I 12.3(<BG) 1,600 19.1" 27.4 I No 

Selenium I 1.8 400 5 1 I Yes Yesh 

Vanadium 1 36.5(<BG) 560 85.1" f -- I No 
Zinc 1 51.9 (<BG) 24,000 480 67.8" I No -- 

Aroclor- 1254 I 0.008 0.5 0.017' 0.017' I No 

Aroclor- 1260 I 0.010 0.5 0.017' 0.017' I No 

Benzo(a)pyrene I 0.018 0.33' 0.33' 0.33' I No 

Benzo(b)fluoranthene I 0.0 19 0.33' 0.33' 0.33' 1 No 

Benzo(k)fluoranthene 1 0.025 0.33' 0.33' 0.33' I No 

Bis(2-ethylhexyl) 
phthalate 0.25 71.4 0.625 0.36 No -- 

Chrysene I 0.023 0.33' 0.33' 0.33' 1 No 

Di-n-butylphthalate I 0.34 8,000 160 540 1 No 

Fluoranthene I 0.026 3,200 64 
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Remedial Action Goals’ (mg/kg) 

Direct Level for Level for 

Protection Protection 

soil Cleanup soil Cleanup 

Exposure Groundwater River 

able 3b. Comparison of Maximum oncentrations to Action Levels for the 
verburden Stockpile Verification Sampling Event. (2 

Does the 
Maximum Does the Result 

Result Pass RESRAD 
Exceed Modeling? 
RAGS? 

Rev. 0 

Remedial Action Goals’ (mg/kg) 

Direct Level for Level for 

Protection Protection 

soil Cleanup soil Cleanup 

Exposure Groundwater River 

20 20 20 

5,600 1 32b 224 

10.4‘ lSlb lSlb 

16,000 320 -- 

13.9 0.81b 0.81b 

e 

c o c / c o P c  

Does the 
Maximum Does the Result 

Result Pass RESRAD 
Exceed Modeling? 
RAGS? 

No -- 
No -- 

No -- 

No -- 

No -- 

Pyrene 

Borond 

Cadmmrnf 

Maximum 
Result 

(mg/k) 

1.6 

0.15 (<BG) 

I 2,400 I 48 I 192 I No I -- 

a Lookup values and RAGS obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b) 
or calculated per WAC 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method B, 1996, unless otherwise noted. 
Hanford Site-specific background not available. Value is from Natural Background Soil Metals Concentrations in Washington State 
(Ecology 1994). 
Where cleanup levels are less than background, cleanup levels default to background (WAC 1 73-340-700[4][d], 1996). 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne 
particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 

No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-’730(3>(a)(iii), 
1996 [Method B for surface waters]). 
Calculated cleanup level (per WAC 173-340-720(3), I996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 
[“loo times rule”]) presented is lower than that presented in the Remedial Design Report/Remedial Action Work Plan (DOE-RL 
2005b), based on updated oral reference dose value (as provided in the Integrated Risk Information System) (EPA 2006). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), residual concentrations are not expected to migrate more 
than 2 m (6.6 ft) vertically in 1,000 years (based on the lowest soil-partitioning distribution coefficient [lead] of 30 mL/g). The vadose 
zone underlying the remediation footprint is approximately 5 m (1 6 ft) thick. Therefore, residual concentrations of all contaminants 
are predicted to be protective of groundwater and the Columbia River. 
Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996 and DOE-RL 2005b). 

e No Hanford Site-specific or Washington State background value available. 

-- = not applicable RAG = remedial action goal 
BG = background RESRAD = RESidual RADioactivity (dose assessment model) 
COC = contaminant of concern RDL = required detection limit 
COPC = contaminant of potential concern WAC = Washington Administrative Code 
ND = Not detected 

Table 3c. Comparison of Maximum Contaminant Concentrations to Action 
Levels for the 100-F-26:lO Road Crossing Verification Sampling Event. (2 Pages) 

c o c / c o P c  
Maximum 

Result 
(mg/kg) 

Arsenic I 8.5 

Barium 1 54(<BG) 

Beryllium 1 0.29(<BG) 
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Maxi mum 
Result 

(mg/k@ 

Rev. 0 

Does the Remedial Action Goalsa (mg/kg) 

Result Direct Level for Level for 
Exposure Groundwater River Exceed 

RAGS? Protection Protection 

soil Cleanup soil Cleanup Maximum 

Table 3c. Comparison of Maximum Contaminant Concentrations to Action 
Levels for the 1OO-F-26:10 oad Crossing Verification Sampling Event. (2 Pages) 

7.8 (<BG) 

5.2 (<BG) 

80,000 18.5b 18.5b No 

1,600 32 -- No e 

257 (<BG) 

0.47 

11,200 5 12b 5 12b No 

400 8 -- No e 

Does the Result 
Pass RESRAD 

Modeling? 
COC/COPC 

Chromium (total) -- 

Cobalt -- 

Copper 12.0(<BG) I 2,960 I 59.2 1 22.0b I No -- 

Hexavalent chromiuun -- 

Lead 24.9 I 353 I 10.2b 1 10.2b I Yes Yesh 

Manganese 

Molybdenumd -- 

Nickel 10.5 (<BG) I 1,600 I 19.1b I 27.4 I No -- 

Vanadium 31.7(<BG) I 560 I 85.1b I -- e 1 No -- 

Zinc 40.5(<BG) I 24,000 I 480 I 67.8b I No 

4,4’-DDT 0.0015 I 2.94 I 0.0257 I 0.005’ I No 

Bis(2-ethylhexyl) 
phthalate 0.86 I 71.4 I 0.625 I 0.36 1 Yes Yesh 

Di-n-butylphthalate 0.039 I 8,000 I 160 I 540 I No -- 

Methoxychlor 0.003 I 400 I 4 I 1.67 I No -- 
DOE-RL 2005b) 

I I I 

or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996). 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) and an airborne 
particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 

bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-730(3)(a>(iii), 
1996 [Method B for surface waters]). 
Hanford Site-specific background not available. Value is from Natural Background Soil Metals Concentrations in Washington State 
(Ecology 1994). 
Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC 173-340-740(3)(a)(ii)(A), 1996 
[“lOO times rule”]) presented is lower than that presented in the RDWRAWP (DOE-RL 2005b), based on updated oral reference dose 
value (as provided in the Integrated Risk Information System) (EPA 2006). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), residual concentrations are not expected to migrate more 
than 2 m (6.6 ft) vertically in 1,000 years (based on the lowest soil-partitioning distribution coefficient [lead] of 30 nzL/g). The vadose 
zone underlying the remediation footprint is approximately 5 m (1 6 ft) thick. Therefore, residual concentrations of all contaminants 
are predicted to be protective of groundwater and the Columbia River. 
Where cleanup levels are less than RDLs, cleanup levels default to RDLs (WAC 173-340-707(2), 1996 and DOE-RL 2005b). 

e No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 

-- = not applicable RAG = remedial action goal 
BG = background RESRAD = RESidual RADioactivity (dose assessment model) 
COC = contaminant of concern RDL = required detection limit 
COPC = contaminant of potential concern WAC = Washington Administrative Code 
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Evaluation of the results listed in Tables 3a, 3b, and 3c indicates 10 contaminants exceed the soil RAGs 
for the protection of groundwater and/or the Columbia River in one or more of the decision units. The 
contaminants include lead, selenium, aroclor- 1254, aroclor- 1260, bis(2-ethylhexyl)phthalate, and 
dieldrin. Data were not collected on the vertical extent of residual contamination, but, given the lowest 
soil-partitioning coefficient (dieldrin is the lowest, at 25.6 mL/g), RESidual RADioactivity modeling 
(BHI 2005) predicts that these contaminants will not migrate more than 3 m (1 0 ft) vertically in 
1,000 years. The vadose zone beneath the 100-F-26: 10 excavation is approximately 5 m (1 6 ft) thick. 
Therefore, residual concentrations of these contaminants are protective of groundwater. The only 
pathway for contamination to reach the Columbia River is via groundwater migration, so these 
contaminant concentrations are also protective of river water. All other contaminants for the 
100-F-26: 10 waste site were either not detected or quantified below RAGs. All of the residual 
contaminant concentrations were below the direct exposure RAGs. 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 100-F-26: 10 
remediation footprint is included in the statistical calculations (Appendix E). The three-part test is not 
applicable to the overburden stockpile or the road-crossing results because direct evaluation of 
nonstatistical sampling results was used as the compliance basis. All residual COC/COPC 
concentrations for the 100-F-26: 10 remediation footprint pass the three-part test, except for lead. As 
noted above, lead is not predicted to migrate more than 3 m (10 ft) vertically in 1,000 years. Therefore, 
residual concentrations of lead within these sampling areas are also protective of groundwater and the 
Columbia River. 

Assessment of the risk requirements for the 100-F-26: 10 waste site is determined by calculation of the 
hazard quotient and excess carcinogenic risk values for nonradionuclides. These calculations are located 
in Appendix E. The requirements include an individual hazard.quotient of less than 1 .O, a cumulative 
hazard quotient of less than 1 .O, an individual contaminant carcinogenic risk of less than 1 x 
cumulative excess carcinogenic risk of less than 1 x lo? These risk values were conservatively 
calculated for the entire waste site using the highest values fiom each of the three decision units. Risk 
values were not calculated for constituents that were not detected or were detected at concentrations 
below Hanford Site or Washington State background values. The calculations indicated that all 
individual hazard quotients for noncarcinogenic constituents are less than 1 .O. The cumulative hazard 
quotient for the 100-F-26: 10 waste site is 1.2 x lo-'. All individual cumulative carcinogenic risk values 
are less than 1 x lom6. The Cumulative carcinogenic risk value is 2.0 x lom6. Therefore, nonradionuclide 
risk requirements are met. 

and a 

DATA QUALITY ASSESSMENT 

A data quality assessment (DQA) was performed to compare the verification sampling approach and 
resulting analytical data with the sampling and data quality requirements specified by the project 
objectives and performance specifications. The DQA for the 100-F-26: 10 waste site established that the 
data are of the right type, quality, and quantity to support site verification decisions within specified error 
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tolerances. All analytical data were found to be acceptable for decision-making purposes. The evaluation 
verified that the sample design was sufficient for the purpose of clean site verification. The detailed DQA 
is presented in Appendix F. 

SUMMARY FOR INTERI 

The 100-F-26: 10 waste site has been remediated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDWRAWP (DOE-RL 2005b). The site was remediated by removing 
approximately 1,900 BCM (2,500 BCY) of material for disposal at the Environmental Restoration 
Disposal Facility. Statistical and judgrnental sampling to verify the completeness of remediation was 
performed, and analytical results for the three decision units (excavation footprint, overburden stockpiles 
and road crossings) were shown to meet the cleanup objectives for direct exposure, groundwater 
protection, and river protection. Accordingly, an interim closure reclassification is supported for the 
100-F-26: 10 waste site. The site does not have a deep zone or residual contaminant concentrations that 
would require any institutional controls. 
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APPENDIX A 

1 00-F-2,6: 10 PIPELINE 
CONFIRIMATORY 
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? 
U 

Location 
Test Pit 1 Soil 
Duplicate of 

Table A-1. 100-F-26: 10 Radionuclide Data Results. 
I Sample I HEIS I Sample I Americium-241 GEA I Cesium-137 I Cobalt-60 

Number Date pCi/g Q MDA pCi/g Q MDA pCilg 
J022T3 11/19/04 0.1 U 0.1 0.028 U 0.028 0.03 

J022T3 
Test Pit 2 Soil 
Test Pit 1 

J022T4 11/19/04 0.31 U 0.31 0.037 U 0.037 0.034 
J022T5 11/22/04 0.13 U 0.13 0.033 U 0.033 0.038 

Sediment 
Test Pit 2 
Sediment 

U I 0.024 J022TO 11/19/04 0.093 U 0.093 0.246 0.027 0.024 

J022T1 11/19/04 0.29 U 0.29 0.58 0.051 0.082 U I 0.082 

Sample 
Location 

TestPit 1 Soil 
Duplicate of 
J022T3 
Test Pit 2 Soil 
Test Pit 1 
Sediment 
Test Pit 2 
Sediment 

0.095 U 0.095 0.14 U 0.14 0.13 U 0.13 
0.081 U 0.081 0.13 U 0.13 0.089 U 0.089 

Radium-228 Thorium-228 GEA 
MDA 

HEIS Sample Gross alpha Gross beta Potassium-40 Radium-226 
MDA pCi/g Q MDA pCi/g Q Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA pCi/g Q 

J022T3 11/19/04 9.35 4 14.7 5.3 15.8 0.24 0.536 0.048 0.825 0.12 0.7 0.03 

J022T4 11/19/04 10.8 4.5 23.8 5.4 17.5 0.26 0.59 0.083 0.829 0.2 0.707 0.045 
J022T5 11/22/04 6.48 3.1 19.6 7.3 15.8 0.3 0.554 0.056 ------ 0.847 0.17 0.734 0.04 

J022TO 11/19/04 7.4 3.7 13.4 6.1 8.85 0.23 0.93 0.048 0.941 0.1 0.936 0.029 

J022Tl 11/19/04 5.54 3.6 12.6 6 11.4 0.33 0.486 0.082 0.652 0.18 0.522 0.048 

0.059 U 0.059 0.08 U 0.08 0.076 U 0.076 

1.02 0.089 0.13 U 0.13 0.13 U 0.13 

Sample 
Location 

Test Pit 1 Soil 

HEIS Sample Thorium-232 GEA Uranium-235 GEA Uranium-238 GEA 
Number Date pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
J022T3 11/19/04 0.825 0.12 0.1 u 0.1 3.4 u 3.4 

Duplicate of 
J022T3 J022T4 
Test Pit 2 Soil J022T5 
Test Pit 1 
Sediment J022TO 
Test Pit 2 
S edimen t J022Tl 

e 
8 
8 

11/19/04 0.829 0.2 0.16 U 0.16 5.2 U 5.2 
0.17 0.12 U 0.12 4.5 U 4.5 11/22/04 0.847 

11/19/04 0.941 0.1 0.089 U 0.089 2.7 U 2.7 

11/19/04 0.652 0.18 0.16 U 0.16 4.6 U 4.6 

~- 

E 
8 

F c 
0 



Table A-2. 100-F-26:lO Inorganic Data Results. (2 Pages) 

* Only analyte tested for was hexavalent chromium. 

? w 0 



Sample Location 

Equipment Blank 
Test Pit 1 Soil 
Duplicate of 
J022T3 
Test Pit 2 Soil 
Test Pit 1 
Sediment 
Test Pit 2 
Sediment 

HEIS Sample Nickel Potassium Selenium Silicon Silver Sodium 
Number Date mgkg Q PQL mgkg Q PQL mgkg Q PQL mgkg Q PQL mgkg Q PQL mgkg Q PQL 
J022T2 1 1/19/04 0.54 0.1 69.9 1.6 0.31 U 0.32 168 C 1.2 0.085 U 0.085 12.7 C 0.43 
J022T3 11/19/04 10.7 0.12 722 1.8 0.36 U 0.36 333 C 1.4 0.1 u 0.1 141 C 0.5 

J022T4 11/19/04 9.4 0.12 784 1.8 0.36 U 0.35 338 C 1.4 0.1 u 0.1 147 C 0.5 
J022T5 11/22/04 9.7 0.12 1140 1.9 0.36 U 0.36 343 C 1.4 0.1 u 0.1 139 C 0.5 

J022TO 1 1/19/04 15.3 0.75 1260 C 11.8 2.3 U 2.3 40 1 8.8 0.63 U 0.63 1470 C 3.2 

J022T1 11/19/04 26 0.92 1420 C 14.5 2.8 U ,  2.8 3 60 10.8 0.77 U 0.77 230 C 3.9 

PQL mgkg Q 
Eauipment Blank J022T2 11/19/04 0.55 0.06 1.6 

PQL 
0.11 

]Sediment 

I 

Test Pit 1 Soil J022T3 11/19/04 34.9 0.07 27.9 
Duplicate of 
J022T3 J022T4 11/19/04 38.1 0.07 29.4 
Test Pit 2 Soil J022T5 11/22/04 35.3 0.07 32.5 
Test Pit 1 

I J022T1 I 11/19/04 I 38.4 I C l  0.54 I 120 I I 

0.13 

0.13 
0.13 

1 

Sediment 
Test Pit 2 

6 

J022TO 11/19/04 52 C 0.44 66 0.81 

? w 
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J022TO 
Test Pit 1 Sediment 

Sample Date 
11/19/04 

Rev. 0 

J022T1 J022T3 J022T4 J022T5 
Test Pit 2 Sediment Test Pit 1 Soil Duplicate of J022T3 Test Pit 2 Soil 

Sample Date Sample Date Sample Date Sample Date 
11/22/04 11f 19/04 11/19/04 11/19/04 

Table A-3. 100-F-26:10 Organic Data Results. (2 Pages) 
k 

I I I I 

p g l g l Q l  k PQL I pg lk g l Q l P Q L I p g l k g l Q I  P L  Q I p g l g l Q l  k P L  Q I p g l g l Q ]  k P L  Q 
PCBs (polychlorinated biphenyls) 

Aroclor- 1 0 16 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
Aroclor-1221 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
Aroclor-1232 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
- Aroclor-1242 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
Aroclor-1248 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
Aroclor-1254 73 u 73 43 U 43 14 U 14 14 U 14 15 U 15 
Aroclor-1260 73 u 73 66 43 14 U 14 14 U 14 15 U 15 

Pesticides 

Constituent 

Aldrin 
Alpha-BHC 
alpha-Chlordane 
beta-l,2,3,4,5,6- 

18 U 18 21 U 21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
18 U 18 21 U 21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
18 U 18 21 U 21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 

18 U 18 21 U 
Del ta-B HC 18 U 18 21 U 
Dichlorodiphenyldi- 
chloroethane 37 u 37 43 U 
Dichlorodiphenyldi- 
chloroeth ylene 37 u 37 43 U 
Dichlorodiphenyltri- 
chloroethane 37 u 37 43 U 
Dieldrin 37 u 37 43 U 
Endosulfan I 18 U 18 21 U 
Endosulfan 11 37 u 37 43 U 
Endosulfan sulfate 37 u 37 43 U 
Endrin 37 u 37 43 U 
Endrin aldehyde 37 u 37 43 U 
Endrin ketone 37 u 37 43 U 
Gamma-BHC (Lindane) 18 U 18 21 U 
gamma-Ch1 ord ane 18 U 18 39 
Heptachlor 18 U 18 21 U 
Heptachlor epoxide 18 U 18 21 U 
Methoxychlor 180 U 180 210 U 
Toxaphene 1800 U 1800 2100 U 

SVOAs (semivolatile 

21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 

43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 

43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 

43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
43 3.6 U 3.6 3.5 U 3.5 3.6 U 3.6 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 
21 1.8 U 1.8 1.8 U 1.8 1.8 U 1.8 

210 18 U 18 18 U 18 18 U 18 
2100 180 U 180 180 U 180 180 U 180 

----------- 

organic analyses) 

Remaining Sites Veri3cation Package for the 100-F-26:10, 1607-F3 Sanitary Sewer Pipeline A-4 

1,2,4-TrichIorobenzene 
1,2-Dichlorobenzene 
1,3-DichIorobenzene 
1,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-Trichloropheno1 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol(creso1,o-) 
2-Ni troaniline 

730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
1800 U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
1800 U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
86 J 730 430 U 430 360 U 360 350 U 350 360 U 360 

730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 
1800 U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
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-Nitrophenol 
+4 Methylphenol 
cresol, m+p) 

Rev. 0 

730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 

730 U 730 430 U 430 360 U 360 350 U 350 360 U 360 

Constituent 

,3'-Dichlorobenzidine 730 
-Nitroaniline 1800 
,6-Dinitro-2-metliylphenoi 1800 
-Brornophenylphenylether 730 
-Chloro-3-methylphenol 730 
-Chloroaniline 730 
-Chlorophenylphenylether 730 
-Nitroaniline 1800 
-Ni trophenol 1800 
icenaphthene 730 
icenaphthylene 730 
inthracene 730 
lenzo( a)anthracene 95 
lenzo( a)pyrene 120 
lenzo(b)fluoranthene 180 
lenzo( ghi) perylene 79 
lenzo(k)fluoranthene 160 
kis(2-chloro- 1 - 
2ethylethyl)ether 730 
lis(2-Ch1oroethoxy)methane 730 
lis(2-chloroethyl) ether 730 
lis(2-ethylhexyl) phthalate 160 
lutylbenzylphthalate 730 
larbazole 730 
lhr ysene 270 
Ii-n-butylphthalate 84 
Ii-n-octylphthalate 730 
Iibenz[a,h]anthracene 730 
Iibenzofuran 40 
Iiethylphthalate 730 
Iimethyl phthalate 730 
rluoranthene 240 
Zluorene 730 
dexachlorobenzene 730 
3exachlorobutadiene 730 
3exachlorocyclopentadiene 730 
3exachloroethane 730 
ndeno( 1,2,3-~d)pyrene 73 
sophorone 730 
q-Nitroso-di-n-propylamine 730 
\I-Nitrosodiphen ylamine 730 
qaphthalene 68 
qitrobenzene 730 
'entachlorophenol 1800 
'henanthrene 99 
'henol 730 
'yrene 230 

SVOAs (semivolatile organic analyses) (continued) 

--------------- 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
U 1800 1100 U 1100 900 U 900 890 ' U 890 910 U 910 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 

U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
JB 730 120 JB 430 29 JB 360 33 JB 350 29 JB 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 43 J 430 360 U 360 350 U 350 360 U 360 

JB 730 99 JB 430 47 JB 360 55 JB 350 35 JB 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 240 23 J 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 68 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 1800 1100 U 1100 900 U 900 890 U 890 910 U 910 
J 730 430 U 430 360 U 360 350 U 350 360 U 360 
U 730 430 U 430 360 U 360 350 U 350 360 U 360 
J 730 31 J 430 360 U 360 350 U 350 360 U 360 

--------------- ~~ 
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Table D-1,100-F-26: 10 

Barium-133 Sample HEIS Sample Americium-241 
Location Number Date pCi/g Q MDA pCi/g Q MDA 

RC-BCL-1 J14CB7 1/22/07 0.086 U 0.086 
RC-BCL-2 J14CB8 1/22/07 0.320 U 0.320 

RC-1 J14CB9 1/22/07 0.067 U 0.067 
RC-2 J14CCO 1/22/07 0.090 U 0.090 
RC-3 JI4CC1 1/23/07 0.068 U 0.068 
RC-4 J14CC2 1/23/07 0.070 U 0.070 

BCL-A J15F73 8/14/07 0.076 U 0.076 0.054 U 0.054 
BCL-B J15F74 8/14/07 0.102 U 0.102 0.071 U 0.071 
BCL-C J15F75 8/14/07 0.335 U 0.335 0.107 U 0.107 
BCL-D J15F76 8/14/07 0.087 U 0.087 0.060 U 0.060 
SZ-1 J15F77 8/14/07 0.245 U 0.245 0.077 U 0.077 
SZ-2 J15F78 8/14/07 0.072 U 0.072 0.075 U 0.075 
SZ-3 J15F79 8/14/07 0.026 U 0.026 0.028 U 0.028 
SZ-4 J15F80 8/14/07 0.318 U 0.318 0.068 U 0.068 
SZ-5 J15F81 8/14/07 0.085 U 0.085 0.098 U 0.098 
SZ-6 J15F82 8/14/07 0.077 U 0.077 0.053 U 0.053 
SZ-7 J15F83 8/16/07 0.266 U 0.266 0.060 U 0.060 

SZ-7 DUP J15F84 8/16/07 0.064 U 0.064 0.071 U 0.071 
SZ-8 J15F85 8/16/07 0.079 U 0.079 0.090 U 0.090 
SZ-9 J15F86 8/16/07 0.314 U 0.314 0.079 U 0.079 
SZ-10 J15F87 8/16/07 0.293 U 0.293 0.075 U 0.075 

Rev. 0 

Cesium-137 Cobalt-60 Euro-~ium-152 
pCi/g Q MDA pCi/g Q MDA pCi/g Q MDA 
0.095 U 0.095 0.120 U 0.120 0.160 U 0.160 
0.068 U 0.068 0.070 U 0.070 0.160 U 0.160 
0.046 U 0.046 0.049 U 0.049 0.130 U 0.130 
0.100 U 0.100 0.140 U 0.140 0.160 U 0.160 
0.072 U 0.072 0.100 U 0.100 0.130 U 0.130 
0.049 U 0.049 0.058 U 0.058 0.140 U 0.140 

----------- 

0.055 U 0.055 0.052 U 0.052 0.156 U 0.156 
0.077 U 0.077 0.080 U 0.080 0.188 U 0.188 
0.092 U 0.092 0.082 U 0.082 0.235 U 0.235 
0.056 U 0.056 0.060 U 0.060 0.172 U 0.172 
0.069 U 0.069 0.059 U 0.059 0.171 U 0.171 
0.067 U 0.067 0.070 U 0.070 0.170 U 0.170 
0.023 U 0.023 0.024 U 0.024 0.058 U 0.058 
0.068 U 0.068 0.066 U 0.066 0.168 U 0.168 
0.085 U 0.085 0.084 U 0.084 0.244 U 0.244 
0.045 U 0.045 0.059 U 0.059 0.144 U 0.144 
0.058 U 0.058 0.058 U 0.058 0.126 U 0.126 
0.055 U 0.055 0.053 U 0.053 0.148 U 0.148 
0.086 U 0.086 0.082 U 0.082 0.218 U 0.218 
0.141 U 0.141 0.065 U 0.065 0.200 U 0.200 
0.061 U 0.061 0.075 U 0.075 0.155 U 0.155 

Remaining Sites Verification Package for the 100-F-26: 10, 1607- F3 Sanitary Sewer Pipeline D- 1 
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J15F82 8/14/07 
J15F83 8/ 16/07 

8/ 1 6/07 
J15F85 8/ 16/07 
J15F86 8/ 16/07 

sz-10 J15F87 8/ 16/07 

Uranium-235 I Uranium-238 I 

0.120 

0.275 U 0.275 8.09 U 8.09 
0.346 U 0.346 10.5 U 10.5 
0.246 I U I 0.246 I 7.31 I U I 7.31 1 

0.09 1 0.09 1 
0.250 

0.208 U 0.208 6.35 U 6.35 
0.218 U 0.218 7.11 U 7.11 
0.230 U 0.230 6.56 U 6.56 
0.302 U 0.302 10.1 U 10.1 
0.305 U 0.305 7.96 U 7.96 
0.244 U 0.244 8.40 U 8.40 

Note: Data qualified with B, C, D and/or J, are considered acceptable values. 
B = blank contamination (organics) 
BCL = below cleanup level 
C = blank contamination (inorganics) 
D = diluted 
GEA = gamma energy analysis 
HEIS = Hanford Environmental Information System 
J = estimated 

MDA = minimum detectable activity 
PQL = practical quantitation limit 
Q = qualifier 
RC = road crossing 
SZ = shallow zone 
U = undetected 
X = inteference 

Remaining Sites Verification Package for the 1 OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline 

Rev. 0 

D-2 
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-2.100-F-26: 10 Inorganic 

Rev. 0 

28.9 C 0.06 0.21 0.03 
87.5 C 0.06 0.35 0.03 
39.8 C 0.05 0.25 0.03 

Remaining Sites Verijication Package for the 1 OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline D-3 
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Remaining Sites Verifi'cation Package for the 100-F-26:10, 1607473 Sanitary Sewer Pipeline D-4 
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Remaining Sites Verification Package for the 1 OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline D-5 



Attachment to Waste Site Reclassification Form 2007-028 

Sample HEIS Sample Dieldrin Endosulfan I Endosulfan I1 

RC-BCL-I J14CB7 1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 

RC-1 J14CB9 1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
RC-2 J14CCO 1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
RC-3 J14CCI 1/23/07 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
RC-4 J14CC2 1/23/07 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 

BCL-A J15F73 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
BCL-B J15F74 8/14/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
BCL-C J15F75 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
BCL-D J15F76 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-1 J15F77 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-2 J15F78 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-3 J15F79 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-4 Jl5FSO 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-5 J15FSl 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-6 J15F82 8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-7 J15F83 8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 

SZ-7Dup J15FS4 8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-8 J15FS5 8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-9 J15F86 8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
SZ-IO J15F87 8/16/07 4.9 JD 1.3 1.3 UD 1.3 1.3 UD 1.3 

Q PQL 

RC-BCL-2 J14CB8 1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
- 

Rev. 0 

Endosulfan sulfate Endrin 

1.4 UD 1.4 1.4 UD 1.4 

1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.7 U 1.7 1.7 U 1.7 
1.7 U 1.7 1.7 U 1.7 
1.3 UD 1.3 1.3 UD 1.3 
1.4 UD 1.4 1.4 UD 1.4 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 
1.3 UD 1.3 1.3 UD 1.3 

ugmg Q 

1.4 UD 1.4 1.4 UD 1.4 

-3.100-F-26:lO esults. (7 Pages) 

Sample HEIS 
Location Number 

RC-BCL-1 J14CB7 
RC-BCL-2 J14CB8 

RC-1 J14CB9 
RC-2 J14CCO 
RC-3 J14CC1 
RC-4 J14CC2 

BCL-A J15F73 
BCL-B J15F74 
BCL-C J15F75 
BCL-D J15F76 
SZ-1 J15F77 
SZ-2 J15F78 
SZ-3 J15F79 
SZ-4 J15FS0 
SZ-5 J15FSl 
SZ-6 J15F82 
SZ-7 J15F83 

SZ-7Dup J15F84 
SZ-8 J15F85 
SZ-9 J15F86 
SZ-10 J15F87 

Sample HEIS 

Heptachlor Sample Endrin aldehyde Endrin ketone Gamma-BHC (Lindane) gamma-Chlordane 

1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 

Date ug/Kg Q POL ugMg Q POL ug/Kg 0 PQL ug/Kg Q PQL ug/Kg Q PQL 

1/22/07 1.4 UD ~~ 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
1/22/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
1/23/07 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
1/23/07 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 1.7 U 1.7 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 1.4 UD 1.4 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/14/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 ~~ 

8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 
8/16/07 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 1.3 UD 1.3 

Sample Heptachlor epoxide Methoxychlor Toxaphene 1,2,4-Trichlorobenzene 1,2-Dichlorobenzene 

Remaining Sites Verification Package for the 100-F-26:10, 1607-F3 Sanitary Sewer Pipeline 

Location Number Date 
RC-BCL-1 J14CB7 1/22/07 

RC-1 J14CB9 1/22/07 
RC-2 J14CCO 1/22/07 
RC-3 J14CC1 1/23/07 
RC-4 J14CC2 1/23/07 

BCL-A J15F73 8/14/07 
BCL-B J15F74 8/14/07 
BCL-C J15F75 8/14/07 
BCL-D J15F76 8/14/07 

SZ-1 J15F77 8/14/07 
SZ-2 J15F78 8/14/07 
SZ-3 J15F79 8/14/07 
SZ-4 J15F80 8/14/07 
SZ-5 J15F81 8/14/07 
SZ-6 J15FS2 8/14/07 
SZ-7 J15F83 8/16/07 

SZ-7 Dup J15FS4 8/16/07 
SZ-8 J15FS5 8/16/07 
SZ-9 J15F86 8/16/07 

SZ-10 J15F87 8/16/07 

RC-BCL-2 J14CBS 1/22/07 

D-6 

ug/Kg 0 PQL ug/Kg Q POL ugKg 0 PQL ug/Kg 0 PQL ug/Kg Q POL 
1.4 UD 1.4 1.4 UD 1.4 14 UJ 14 340 U 340 340 U 340 

1.4 UD 1.4 2.5 D 1.4 14 UJ 14 340 U 340 340 U 340 
1.4 UD 1.4 2.9 D 1.4 14 UJ 14 340 U 340 340 U 340 
1.7 U 1.7 1.7 U 1.7 17 U 17 340 U 340 340 U 340 
1.7 U 1.7 1.7 U 1.7 17 U 17 340 U 340 340 U 340 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.4 UD 1.4 1.4 UD 1.4 14 UD 14 340 U 340 340 U 340 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 340 U 340 340 U 340 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 
1.3 UD 1.3 1.3 UD 1.3 13 UD 13 330 U 330 330 U 330 

1.3 UD 1.3 1.7 X 1.7 13 UD 13 330 U 330 330 U 330 

1.4 UD 1.4 3.0 D 1.4 14 UJ 14 350 U 350 350 U 350 

JD 
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Sample 
Location 

RC-BCL-1 
RC-BCL-2 

RC-1 
RC-2 
RC-3 
RC-4 

BCL-A 
BCL-B 
BCL-C 
BCL-D 
SZ-1 
SZ-2 
SZ-3 
SZ-4 
SZ-5 
SZ-6 
SZ-7 

SZ-7Dup 
SZ-8 
SZ-9 
SZ-IO 

Rev. 0 

HEIS Sample 1,3-Dichlorobenzene 1,4-Dichlorobenzene 2,4,5-TrichlorophenoI 2,4,6-TrichlorophenoI 2,4-Dichlorophenol 
Number Date ug/Kg Q PQL u g K g  Q PQL ugKg Q PQL ug/Kg Q PQL ugKg Q PQL 
J14CB7 1/22/07 340 U 340 340 U 340 860 U 860 340 U 340 340 U 340 
J14CB8 1/22/07 350 U 350 350 U 350 860 U 860 350 U 350 350 U 350 
J14CB9 1/22/07 340 U 340 340 U 340 850 U 850 340 U 340 340 U 340 
J14CCO 1/22/07 340 U 340 340 U 340 850 U 850 340 U 340 340 U 340 
J14CC1 1/23/07 340 U 340 340 U 340 860 U 860 340 U 340 340 U 340 
J14CC2 1/23/07 340 U 340 340 U 340 860 U 860 340 U 340 340 U 340 
J15F73 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F74 8/14/07 340 U 340 340 U 340 850 U 850 340 U 340 340 U 340 
J15F75 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F76 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F77 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F78 8/14/07 340 U 340 340 U 340 840 U 840 340 U 340 340 U 340 
J15F79 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F80 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F81 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F82 8/14/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 
J15F83 8/16/07 330 U 330 330 U 330 830 U 830 330 U 330 330 U 330 
J15F84 8/16/07 330 U 330 330 U 330 830 U 830 330 U 330 330 U 330 
J15F85 8/16/07 330 U 330 330 U 330 830 U 830 330 U 330 330 U 330 
J15F86 8/16/07 330 U 330 330 U 330 830 U 830 330 U 330 330 U 330 
J15F87 8/16/07 330 U 330 330 U 330 840 U 840 330 U 330 330 U 330 

Sample 
Location 

RC-BCL-1 
RC-BCL-2 

RC-1 
RC-2 
RC-3 
RC-4 

BCL-A 
BCL-B 
BCL-C 
BCL-D 
SZ-1 
SZ-2 
SZ-3 
SZ-4 
SZ-5 
SZ-6 
SZ-7 

SZ-7Dup 
SZ-8 
SZ-9 
SZ-IO 

HEIS Sample 2,4-Diniethylphenol 2,4-Dinitrophenol 2,4-Dinitrotoluene 2,6-Dinitrotoluene 2-Chloronaphthalene 
Number Date u g K g  Q PQL ug/Kg Q PQL ug/Kg Q POL ug/Kg Q POL ug/Kg Q PQL 
J14CB7 1/22/07 340 U 340 860 UJ 860 340 U 340 340 U 340 340 U 340 
J14CB8 1/22/07 350 U 350 860 UJ 860 350 U 350 350 U 350 350 U 350 
J14CB9 1/22/07 340 U 340 850 UJ 850 340 U 340 340 U 340 340 U 340 
J14CCO 1/22/07 340 U 340 850 UJ 850 340 U 340 340 U 340 340 U 340 
JI4CCI 1/23/07 340 U 340 860 U 860 340 U 340 340 U 340 340 U 340 
J14CC2 1/23/07 340 U 340 860 U 860 340 U 340 340 U 340 340 U 340 
J15F73 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F74 8/14/07 340 U 340 850 U 850 340 U 340 340 U 340 340 U 340 
J15F75 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F76 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F77 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F78 8/14/07 340 U 340 840 U 840 340 U 340 340 U 340 340 U 340 
J15F79 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F80 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F81 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F82 8/14/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 
J15F83 8/16/07 330 U 330 830 U 830 330 U 330 330 U 330 330 U 330 
J15F84 8/16/07 330 U 330 830 U 830 330 U 330 330 U 330 330 U 330 
J15F85 8/16/07 330 U 330 830 U 830 330 U 330 330 U 330 330 U 330 
J15FS6 8/16/07 330 U 330 830 U 830 330 U 330 330 U 330 330 U 330 
J15F87 8/16/07 330 U 330 840 U 840 330 U 330 330 U 330 330 U 330 

Remaining Sites Verification Package for the 100-F-26-10, 1607-F3 Sanitary Sewer Pipeline 

RC-3 
RC-4 

BCL-A 
BCL-B 
BCL-C 
BCL-D 
SZ-1 
SZ-2 
SZ-3 
SZ-4 
SZ-5 
SZ-6 
SZ-7 

SZ-7Dup 
SZ-8 
SZ-9 

D-7 

J14CCl 1/23/07 340 U 340 340 U 340 340 U 340 860 U 860 340 U 340 
J14CC2 1/23/07 340 U 340 340 U 340 340 U 340 860 U 860 340 U 340 
J15F73 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F74 8/14/07 340 U 340 340 U 340 340 U 340 850 U 850 340 U 340 
J15F75 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F76 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F77 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F78 8/14/07 340 U 340 340 U 340 340 U 340 840 U 840 340 U 340 
J15F79 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F80 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F81 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F82 8/14/07 330 U 330 330 U 330 330 U 330 840 U 840 330 U 330 
J15F83 8/16/07 330 U 330 330 U 330 330 U 330 830 U 830 330 U 330 
J15F84 8/16/07 330 U 330 330 U 330 330 U 330 830 U 830 330 U 330 
J15F85 8/16/07 330 U 330 330 U 330 330 U 330 830 U 830 330 U 330 
J15F86 8/16/07 330 U 330 330 U 330 330 U 330 830 U 830 330 U 330 
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Remaining Sites Verifi'cation Package fur the IOO-F-26:10, 1607-F3 Sanitary Sewer Pipeline D-8 
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Remaining Sites Verification Package for the 1 OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline D-9 



Attachment to Waste Site Reclassification Form 2007-028 
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Sample HEIS Sample Dimethyl phthalate Fluoranthene Fluorene Hexachlorobenzene Hexachlorobutadiene 
Location Number Date u g K g  Q POL ugjKg Q PQL ug/Kg Q POL ug/Kg Q PQL ug/Kg 0 PQL 

RC-BCL-1 J14CB7 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-BCL-2 J14CB8 1/22/07 350 U 350 350 U 350 350 U 350 350 U 350 350 U 350 

RC-1 J14CB9 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-2 J14CCO 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-3 J14CCl 1/23/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-4 J14CC2 1/23/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 

BCL-A J15F73 8/14/07 330 U 330 26 J 330 330 U 330 330 U 330 330 U 330 
BCL-B J15F74 8/14/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
BCL-C J15F75 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
BCL-D J15F76 8/14/07 330 U 330 20 J 330 330 U 330 330 U 330 330 U 330 
SZ-1 J15F77 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-2 J15F78 8/14/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 

, SZ-3 J15F79 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-4 J15F80 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-5 J15F81 8/14/07 330 U 330 120 J 120 330 U 330 330 U 330 330 U 330 
SZ-6 J15F82 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-7 J15F83 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 

SZ-7Dup J15F84 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-8 J15F85 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
SZ-9 J15F86 8/16/07 330 U 330 22 J 330 330 U 330 330 U 330 330 U 330 
SZ-10 J15F87 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 

i 

N-Nitroso-di-n- 
e dipropylamine Hexachloroethane Indeno(l,2,3-cd)pyrene Isophorone 

u g K g  Q PQL ug/Kg Q PQL u g K g  Q PQL ug/Kg Q PQL u g K g  Q PQL 

Samp,e HEIS Sample Hexachlorocyclopentadien 

Location Number Date 

RC-BCL-1 J14CB7 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-BCL-2 J14CB8 1/22/07 350 U 350 350 U 350 350 U 350 350 U 350 350 U 350 

RC-1 J14CB9 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-2 J14CCO 1/22/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-3 J14CCl 1/23/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
RC-4 -J14CC2 1/23/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 

Rev. 0 

BCL-A 
BCL-B 
BCL-C 
BCL-D 
SZ-1 
SZ-2 
SZ-3 
SZ-4 
SZ-5 
SZ-6 
SZ-7 

SZ-7Dup 
SZ-8 
SZ-9 
SZ-10 

J15F73 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F74 8/14/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
J15F75 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F76 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F77 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F78 8/14/07 340 U 340 340 U 340 340 U 340 340 U 340 340 U 340 
J15F79 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F8O 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F81 8/14/07 330 U 330 330 U 330 24 J 330 330 U 330 330 U 330 
J15F82 8/14/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F83 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F84 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F85 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F86 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 
J15F87 8/16/07 330 U 330 330 U 330 330 U 330 330 U 330 330 U 330 

10 



Sample 
Location 

RC-BCL- 1 J14CB7 
J14CB8 
J14CB9 
J14CCO 

RC-BCL-2 
1/22/07 340 
1/22/07 350 
1/22/07 340 
1/22/07 340 

Attachment to Waste Site Reclassification Form 2007-028 

U 
U 
U 
U RC-2 

RC-3 
RC-4 

340 340 U 340 
350 350 U 350 
340 340 U 340 
340 340 U 340 

BCL-A 

J14CC1 
J14CC2 
J15F73 
J15F74 
J15F75 
J15F76 
J15F77 
J15F78 
J15F79 

B CL-B 

1/23/07 340 
1/23/07 340 
8/14/07 330 
8/14/07 340 
8/14/07 330 
8/14/07 330 
8/14/07 330 
8/14/07 340 
8/14/07 330 

BCL-C 
BCL-D 
sz- 1 

J15F80 
J15F81 
J15F82 
J15F83 

sz-2 

8/14/07 330 
8/14/07 330 
8/14/07 330 
8/16/07 330 

sz-3 
sz-4 
sz-5 
SZ-6 
sz-7 

J15F84 
J15F85 
J15F86 
J15F87 

SZ-7 DUP 
SZ-8 

8/16/07 330 
8/16/07 330 
8/16/07 330 
8/16/07 330 

sz-9 
s z -  10 

330 
340 340 
20 330 

U I 330 I 330 I U I 330 I 

Rev. 0 
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FS 

The following calculation briefs have been prepared in accordance with ENG- 1 , Engineering 
Services, ENG- 1-4.5, “Project Calculations,” Washington Closure Hanford, Richland, 
Washington. 

100-F-26: 10 Pipelines Hazard Quotient and Carcinogenic Risk Calculations, Calculation 
No. 0100F-CA-V0314, Rev. 0. 

100-F-2610 Pipelines Cleanup Verification 95% UCL Calculation, Calculation 
No. 01 00F-CA-V03 15, Rev. 0 
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Rev. 0 

L. DrHabel J. M. Capron N/A S. W. Callison /o e4--07 /. I 

I #%+ / J W / L & L  

Acrobat 8.0 

Rev. Sheet Numbers Originator Checker Reviewer Approvat 

Project Title: 100-F Field Remediation 

Area: 100-F 

JobNo. 14655 

Date 1 

Discipline: Environmental *Calculation No: 0100F-CA-V0314 

Subject: 100-F-26:lO Pipelines 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 Preliminary Superseded 0 Voided 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) 'Obtain Calc. No. from Document Control and Form from lntranet 

Remaining Sites VeriJicntion Package for the 1 OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline E- 1 
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Originator: L.D. Habel bw i Date: 1 104 1/07 I Calc. No.: I 0100F-CA-V0314 Rev.: I 0 
Project: 100-F Field Remediation I JobNo: 1 14655 1 Checked: I J. M. Capron &wt. Date: 1 10/11/07 

Rev. 0 

Originator: L.D. Habel bw i Date: 1 104 1/07 I Calc. No.: I 0100F-CA-V0314 Rev.: I 0 
Project: 100-F Field Remediation I JobNo: 1 14655 1 Checked: I J. M. Capron &wt. Date: 1 10/11/07 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

. 25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

PURPOSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
cancer) risk values for the 100-F-26: 10 pipelines site remedial action. In accordance with the remedial 
action goals (RAGS) in the remedial design reporthemedial action work plan (RDR/RAWP) (DOE-lU 
2005), the following criteria must be met: 

1) An HQ of 4 . 0  for all individual noncarcinogens 
2) A cumulative HQ of <1 .O for noncarcinogens 
3) An excess cancer risk of <I x loe6 for individual carcinogens 
4) A cumulative excess cancer risk of <1 x lov5 for carcinogens. 

GIVENlREFERENCES : 

3) 

4) 

DOE-RL, 2005, Remedial Design ReportLRemedial Action Work Plan for the 100 Areas, 
DO=-96- 17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, 1996. 

WCH, 2007,100-F-26:10 Pipelines Cleanup Verjfication 95% UCL Calculation, 0100F-CA-V03 15, 
Washington Closure Han ford, Ric hland, Washington. 

EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in 
Children, EPA/540/R-93/08 1, Publication No. 9285.7- 15-1, U.S. Environmental Protection Agency, 
Washington, D.C. 

SOLUTION: 

1) Calculate an HQ for each noncarcinogenic constituent detected above background and compare it to 
the individual HQ of <1.0 (DOE-RL 2005). 

2) Sum the HQs and compare to the cumulative HQ criterion of 4 . 0 .  

3) Calculate an excess cancer risk value for each carcinogenic constituent detected above background 
and compare it to the individual excess cancer risk criterion of <1 x (DOE-RL 2005). 

4) Sum the excess cancer risk values and compare to the cumulative cancer risk criterion of <1 x 

Remaining Sites VeriJication Package for the 100-F-26:I 0, 160733 Sanitary Sewer Pipeline E-2 
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26 
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28 
29 
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31 
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Originator: 
Project: 
Subject: 

Attachment to Waste Site Reclassification Form 2007-028 

L.D. Habel &* 1 Date: I 10/11/07 I Calc. No.: I 0100F-CA-VO314 Rev.: I 0 
100-F Field Remediation I Job No: 1 14655 I Checked: 1 J. M. Capron &G Date: I 10/11/07 
100-F-26: 10 Pipelines Hazard Quotient and Carcinogenic Risk Calculations / Sheet No. 2 of 3 

Rev. 0 

METHODOLOGY: 

Hazard quotient and carcinogenic risk calculations were conservatively calculated for the entire 100-F- 
2610 waste site using the maximum of the statistically determined or focused sample values for each 
analyte in all sampling areas (WCH 2007). Of the nonradionuclide contaminants of concern (COC) lead 
and selenium were the only analytes that required the HQ and risk calculations because they were 
quantified above background. Additionally, boron, hexavalent chromium, molybdenum, and multiple 
organics (as listed in Table 1) required the HQ and risk calculations because these COCs were detected 
and a Washington State or Hanford Site background value is not available. All other site 
nonradionuclide COCs were not detected or were quantified below background levels. Arsenic was 
detected above the Hanford Site background value but below the WAC 173-340 Method A cleanup 
level. Due to the intent of Method A cleanup values and the allowance to use such values for arsenic 
(DOE-RL 2005), arsenic has been excluded from the Method B individual analyte and cumulative risk 
requirements. All other site nonradionuclide COCs and COPCs were not detected or were detected 
below background levels. An example of the HQ and risk calculations is presented below: 

3) 

4) 

For example, the maximum result for hexavalent chromium (0.32 mg/kg), divided by the 
noncarcinogenic RAG value of 240 mg/kg (calculated in accordance with the noncarcinogenic toxic 
effects WAC 173-340-740[3]), is 1.3 x 10”. Comparing this value, and all other individual values, 
to the requirement of 4 . 0 ,  this criterion is met. 

After the HQ calculations are completed for the appropriate analytes, the cumulative HQ is obtained 
by summing the individual values. (To avoid errors due to intermediate rounding, the individual HQ 
values prior to rounding are used for this calculation.) The sum of the HQ values is 1.2 x lo-’. 
Comparing this values to the requirement of 4 . 0 ,  this criterion is met. 

To calculate the excess cancer risk, the maximum statistical value is divided by the carcinogenic 
RAG value, then multiplied by 1 x 
0.057 mg/kg; divided by 0.5 m a g ,  and multiplied as indicated, is 1.1 x lo-’. Comparing this value 
to the requirement of <1 x 

For example, the maximum value for aroclor-1254 is 

this criterion is met. 

After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk is obtained by summing the individual values. The sum of the excess cancer risk values is 
2.0 x Comparing this value to the requirement of <1 x this criterion is met. 

RESULTS: 

1) List individual noncarcinogens and corresponding HQs >1.0: None 
2) List the cumulative noncarcinogenic HQ >1 .O: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x 
4) List the cumulative excess cancer risk for carcinogens >1 x 

None 
None. 

Table 1 shows the results of the calculation. 

Remaining Sites Verification Package for the 100-F-26:I 0, 16074’3 Sanitary Sewer Pipeline E-3 
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Project: 
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100-F Field Remediation 1 Job No: I 14655 I Checked: I J. M. Capron c?bC-  Date: I IO/I1/07 

fl  Sheet No. 3 of 3 

Rev. 0 

Table 1. Hazard Quotient and Excess Cancer Risk Results for the 
100-F-26:lO Waste Site. 

Contaminants of Potential Concern 

Notes: 
RAG = remedial action goal 
-- = not applicable 
a = From Calculation No. 0100F-CA-V0315 (WCH 2007). 
= Value obtained from Washington Administrative Code (WAC) 173-340-740(3), Method B, 1996, unless otherwise noted. 
= Value for the carcinogen RAG calculated based on the inhalation exposure pathway (WAC) 173-340-750(3), 1996. 
= Value for the noncarcinogenic RAG obtained from EPA (1994). 
= Toxicity data for this chemical are not available. RAGS for benzo(g,h,i)perylene are based on the surrogate chemical pyrene. 

31 
32 
33 
34 
35 
36 
37 
38 
39 

This calculation demonstrates that the 100-F-26: 10 waste site meets the requirements for the hazard 
quotients and carcinogenic (excess cancer) risk as identified in the RDWRAWP (DOE-RL 2005). 

40 

CONCLUSION: 

Remaining Sites VeriJication Package for the 1OO-F-26:10, 1607473 Sanitary Sewer Pipeline E -4 
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Acrobat 8.0 

Job No. 14655 Project Title: 100-F Field Remediation 

Area: 100-F 

Discipline: Environmental *Calculation No: 01 OOF-CA-VO315 

Subject: 100-F-26:lO Pipelines Cleanup Verification 95% UCL Calculation 

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 Preliminary tz] Superseded 0 Voided 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from lntranet 

Remaining Sites Verification Package for  the lOO-F-26:10, I607-F3 Sanitary Sewer Pipeline E-5 
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CALCULATION SHEET 
Washinqion Closure Hanford 

Originator L. D. Habet h.'c)- Date 10/11/07 Calc. No. 01 OOF-CA-VO315 Rev. No. 0 
Project 100-F Field Remediation Job No. 14655 Checked c Date 10/11/07 

Subject 10O-F-26:lO Cleanup Verification 95% UCL Calculation Sheet No. 1 of 11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Purpose: 
Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the shallow zone 
excavation of the subject site. Also, perform the Washington Administrative Code (WAC) 173-340-740(7)(e) 3-part test for 
nonradionuclide contaminants of concern (COCs) and contaminants of potential concern (COPCs) and calculate the relative percent 
difference (RPD) for primary-duplicate sample pairs, as necessary. 

Table of Contents: 
Sheets 1 to 4 - Summary io 5-L. 

Sheets 5 to 6 - qlZ;F-26:,%4 Excavation Shallow Zone Statistical Calculations 

Sheetsf- giDuplicate Analysis 

GivenlReferences: 
1) Sample Results (Attachment 1). 
2) Background values and remedial action goals (RAGS) are from DOE-RL (2005b), DOE-RL (2001), and 

Ecology (2005). 
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. 
4) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department 

of Energy, Richland Operations Office, Richland, Washington. 
5) DOE-RL, 2005b, Remedial Design RepoNRemedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 

Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 

Olympia, Washington. 
7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 

Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of 
Ecology, Olympia, Washington. 

8) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
Olympia, Washington, https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 

9) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
EPA 540/R-94/013. U.S. Environmental Protection Agency, Washington, D.C. 

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

Sheet 7 to$% E ology Software (MTCAStat) Results (Excavation Shallow Zone) 

Attachmun F 1 - 100-F-26:)4 Verification Sampling Results (1 1 sheets) 
10 S.JL 

Solution: 
Calculation methodology is described in Ecology publication #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL 
2005b). Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the 
WAC 173-340-740(7)(e) 3-part test for nonradionuclides, and the RPD calculations for primary-duplicate sample pairs, as required. 
The hazard quotient and carcinogenic risk calculations are located in a separate calculation brief as an appendix to the Remaining 
Sites Verification Package (RSVP). 

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

Remaining Sites VeriJication Package for the lOO-E;-26:10, 160733  Sanitary Sewer Pipeline E-6 
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CALCULATlON SHEET 
Washinston Closure Hanford 

Originator L. D. Habel b$ Date 10/11/07 Calc. No. 0100F-CA-V0315 Rev. No. 0 
Job No. 14655 Checked J. M, Ca ron c Date 10/11/07 

'+ Sheet No. 2 of 11 
Project 100-F Field Remediation 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

Summary (continued) 
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JCL Methodology: 

=or nonradioactive analytes with 550% of the data below detection limits and all detected radionuclide analytes, the statistical value 
:alculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below 
jetection limits, the maximum detected value for the data set is used instead of the 95% UCL. The 95% UCL is not calculated for 
jata sets with no reported detections. The evaluation of the portion of each analyte's data set below detection limits was 
3erformed by direct inspection of the attached sample results, and no further calculations were performed for those data sets 
Nhere >50% of the data was below detection limits. 

Zalculated cleanup levels are not available in Ecology (2005) under WAC 173-340-740(3) for: 

aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; 

:herefore, these constituents are not considered site COPCs and are also not included in these tables. 

The 95% UCL values were not calculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, as these 
sotopes are excluded from consideration as COCs based on natural occurrence and analogous site information. 

411 nonradionuclide data reported as being undetected are set to YZ the detection limit value for calculation of the statistics (Ecology 
1993). For radionuclide data, calculation of the statistics is done using the reported value. In cases where the laboratory does not 
report a value below the minimum detectable activity (MDA), half of the MDA is used in the calculation. For the statistical 
?valuation of duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for 
:ensored data as described above. 

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data 
and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n e 10) 
and all radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are 
2erformed. For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing and calculation of the 95% 
UCL is done using Ecology's MTCAStat software (Ecology 1993). Due to differences in addressing censored data between the 
RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to 
address variable quantitation limits within a data set), substitutions for censored data are performed before software input and the 
resulting input set treated as uncensored. 

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

The WAC 173-340-740(7)(e) 3-part test is not performed for COPCs where the statistical value defaults to the maximum value in 
the data set. Instead, direct comparison of the maximum value against site remedial action goals (RAGS) (within the RSVP) is 
used as the compliance basis. 

The RPD values are evaluated for analytes detected in a primary-duplicate or primary-split sample pair for the purposes of data 
quality assessment within the CVP. The RPD is calculated when both the primary value and the duplicate value for a given analyte 
are above detection limits and are greater than 5 times the target detection limit (TDL). The RPD calculations use the following 
formula: 

RPD =[ IM-SI/((M+S)/2)]*100 

where, M = main sample value S = split (or duplicate) sample value 

For quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data 
compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994b). If the RPD is greater than 30% (or 35% for 
regulatory split data), further investigation regarding the usability of the data is performed. To assist in the identification of 
anomalous sample pairs, when an analyte is detected in the primary or duplicate/split sample, but was quantified at less than 5 
times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between the primary anc 
duplicatelsplit results exceed a control limit of 2 times the TDL, further assessment regarding the usability of the data is performed. 
Additional discussion is provided in the data quality assessment section of the applicable CVP, as necessary. 
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CALCULATION SHEET 
Washinston Closure Hanford 

Methodology (continued): 
For quality assurancdquality control (QAIQC) split and duplicate RPD calculations, a value less than 30% indicates the data compare 
favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split 
data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of the 
subject site. Additional discussion is provided in the data quality assessment section of the applicable RSVP, as necessary. 

Results: 

The results presented in the tables that follow include the summary of the results of the 95% UCL calculations or the maximum value, the 
WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP for this site. 

Originator L. D. Habel L k  Date 1011 1/07 
Project 100-F Field Remediation JobNo. 14655 
Subject 100-F-26: 10 Cleanup Verification 95% UCL Calculation 

Rev. 0 

Calc. No. 01 00F-CA-V0315 0 
Checked -"/e" J M Ca ron cRe"bN,k 1011 1/07 

Sheet No. 3 of 11 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 bMaximum or 95% UCL result, depending on data censorship, as described in the calculation methodology. 
59 "Road crossing (and related backfill) samples were collected, analyzed and the data evaluated previously. Data is presented here for data completeness. 
60 
61 
62 BCL = below cleanup levels 
63 COC = contaminant of concern 
64 COPC = contaminant of potential concern 
65 ND = not detected (for all samples In the data set) 

Remaining Sites Verijkation Package for the 1OO-F-26:10, 1607-F3 Sanitary Sewer Pipeline E-8 



Attachment to Waste Site Reclassification Forrn 2007-028 Rev. 0 

CALCULATION SHEET 
Washinqton Closure Hanford 

Originator L. D. Habel Date 10/11/07 Calc. No. 0100F-CA-V0315 Rev. No. 0 
Checked J M Ca ron +&C Date 10/11/07 T Sheet No. 4 Of 11 

Project 100-F Field Remediation Job No. 14655 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

1 Summary (continued) 
2 
3 Excavation Shallow Zone - WAC 173-340 3-Part Test for most strinqent RAG: 
4 95% UCL > Cleanup Limit? 
5 > 10% above Cleanup Limit? 
6 Any sample > 2x Cleanup Limit? 
7 
8 Because of the "yes" answers to the WAC 173-340 3-part test for lead, additional evaluation of the attainment 
9 of cleanup criteria will be performed. 

YES 
NO 
NO 

10 
11 OB/BCL - WAC 173-340 3-Part Test for most stringent RAG: 
12 95% UCL > Cleanup Limit? NO 
13 > 10% above Cleanup Limit? YES 
14 Any sample 2x Cleanup Limit? NO 
15 
16 Because of the "yes" answers to the WAC 173-340 3-part test for lead, additional evaluation of the attainment 
17 of cleanup criteria will be performed. 
18 
19 
20 
21 

Relative Percent Difference Results - 
Shallow 

Duplicate 
Analyte 

36 aRelative percent difference evaluation was not required for analytes 
37 ?he significance of relative percent difference values are discussed 
38 -- = analysis not required 
39 QNQC = quality assurance/quality control 
40 RSVP = remaining sites verification package 

not included in this table. 
within the RSVP for the subject site. 

Remaining Sites VeriJication Package for the 100-F-26:I 0, 1607-F3 Sanitary Sewer Pipeline E-9 



Attachment to Waste Site Reclassification Form 2007-028 

Barium Beryllium 

Large data set (,, 210), use Large data set (n >IO), lognormal and 
normal distribution rejected, use z- MTCAStat lognormal distribution. statistic. 

CALCULATION SHEET 

Copper 

Large data set (n >IO), use 

Cobalt Hexavalent Chromium 
Large data set (n ''o)' tognorma' and 

normal distribution rejected, use Z- 

Boron Chromium 

Large data set (n 210), use MTCAStat 
lognormal distribution. 

Large data set (n r10), use 
MTCAStat lognormal distribution. 

Large data set (' 'lo)' use 
statistic. MTCAStat lognormal distribution. MTCAStat lognormal distribution. 

Rev. 0 

~~~ 

N 
% < Detection limit 

Mean 
Standard deviation 
95% UCL on mean 

Washinqton Closure Hanford 

10 
0% 
3.3 
1.3 
4.4 

Originator L. D. Habel k%)- 
Project 100-F Field Remediation 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

0% 
58.3 
18.6 
74.6 
87.5 
74.6 

1 100-F-26:14 Excavation Shallow Zone Statistical Calculations 

I J 

50% 30% 0% 30% 0% 0% 
0.1 5 1.9 9.0 0.22 5.6 11.6 
0.15 1.3 1 .o 0.08 0.71 1.1 
0.23 4.2 9.6 0.26 6.1 12.3 
0.35 4.3 10.7 0.28 6.6 13.2 
0.23 4.2 9.6 0.26 6.1 12.3 

Date 10/11/07 
Job No. 14655 

132 GW Protection 

NO 

Calc. No. 01 00F-CA-V0315 
Checked c 

GW & River GW & River 
1.51 Protection 320 GW Protection 18.5 Protection 2 River Protection 32 GW Protection 22.0 River Protection 

NO NO NO NO NO NO 

Rev. No. 0 

Sheet No. 5 of 11 
Date 10/11/07 

Most Stringent Cleanup Limit for 
nonradionuclide and RAG type 

(mg/kg) 

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

Any sample > 2X Cleanup Limit? 

WAC 173-340 3-PART TEST 

16 Statistical Computation Input Data 
171 SamtAe I Sample I Sample I Arsenic I ' Barium I Beryllium 1 Boron I Chromium I Hexavalent Chromium I Cobalt I Copper I 

Direct 
Exposure/GW & 

20 River Protection 

NO 
NO 
NO 

29 Statistical Computations 

NO NO NO I NO NO 
NO NO NO NO NO 

3c 

NC NO 
NO NO 

37 
3: 
3: 
3L 
31 
3f 
3: 
31 

Large data set (n 210), use 

Maximum detected value1 6.4 I I 
Final Statistical Value1 4.4 I I 

WAC 173-340 Compliance? 

Yes I Yes Yes Yes Yes Yes Yes Yes Yes 

Remaining Sites Verification Package for the 100-F-26:10, I607-F3 Sanitary Sewer Pipeline E-10 



Washinuion CIosure Hanlord 

2 VerlflcatIon Data - 
Sample Samplo Sample Lead IAanganase Nickel Vanadium Zinc Eis(2QthylheXyl) phlhalnte 

Number Date mgkg Q PQL mg&g Q PQL mg/kg.- .Q ..._pQL mglkg I Q I PQL mgkg Q POL u$kg 1 Q POL ' 

5 sz-7 Jl3F83,- . . . -glG/O-: 9.4 0.92 281 C 0.10 11.2 0.75 33.9 I I 0.22 35.1 C 0.11 33 ' JB 330 
L Area 

6 S2-7 DuP JijF84 8/16/07 10.1 0.QE 285 C 0.20 11.8 0.79 31.6 1 i 0.23 33.8 C 0.12 42 JB 330 
Jl jF77 8/14/0? 8.2 0.98 287 0.21 11.5 0.83 34.8 I 1 0.24 38.2 C 0.12 79 JB 330 

0.23 38.8 C 0.12 j43 U 340 
7 sz-l 

J15F78 8/14/80': 9.4 0.97 32E 0.21 11.3 0.79 34.7 I 1 
9 sz-3 JiBF79 8/14/19? 7.9 0.96 247 ' 0.20 I 8.9 0.78 26.8 ' ' 0.23 30.7 C 012 I U 330 
8 82-2 

0 21 1 9.7 0.90 31.6 024 32.6 C 0.12 1 530 U 330 10 SZ-4 J15F80 8/14/07 5.4 0.97 26E 
0.24 26.9 C 0 12 534 U 330 11 SZ-5 ,115FRI 8/14/3? 2.3 fJ.W 2:1 0.21 8.9 

J15F82 8/14/37 7.4 0.99 2:s ---.-- 0.2i 9.4 0.81 29.3 0.24 33.7 C 012 533 U 330 
13 82-8 J15F85 8/16/37 3.7 0.93 202 C 0.20 8.8 1 0.76 23.8 I 0.22 27.9 C 0 11 40 I JB 330 
12 sz-6 

J15F86 8/16/37 12.6 i 0.96 2.92 : C 0.20 10.3 1 0.7Y 33.4 I 0.22 37.2 C 012 37 1J13 330 
15 SZ-10 1 J15F87 8/lWd7 I 4.0 I I 0.90 249 ' C 0.19 10.1 I 0.74- 29.1 I 0.22 37.2 C 011 1% 1 JB 330 
14 sz-8 

0.83 31.9 

Cab. No. 0100F-CA-V0315 Rev. No. 0 

Sheel No. 6 at 11 
Dab 10/11!07 

T c 
0 



.. 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
56 

DATA 
0.32 
0.30 
0.02 
0.02 
0.02 
0.02 
0.02 
0.21 
0.35 
0.25 

CALCULATION SHEET 

Date 1 O i l  1/07 
JobNo. 14655 

Washinston Closure Hanford 
Originator L. 0. Habel &$& 

Project 100-F Field Remediation 
Subject 100-F-2630 Cieanup Verification 95% UCL Calculation 

Rev. No. 0 

Sheet No. 7 of 11 
o a t e 7 F n - n  p 

Calc. No. 010OF-CA-VO315 
Checked 

k? 
m" 
t, 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
27 
28 
29 
30 

Ecology Software (MTCAStat) Results 

95% UCL Calculation 95% UCL Calculation 
DATA ID Barium 
70.2 J15F83/JI 5F84 
61.2 J15F77 
78.5 J15F78 
55.9 J15F79 Number of samples 
55.0 J15F80 Uncensored 58.3 
38.7 J15F81 Censored 58.9 
67.7 J15F82 Detection limit or PQL 18.6 
28.9 J15F85 Method detection limit 58.6 
87.5 J15F86 TOTAL 28.9 
39.8 J15F87 87.5 

DATA ID Arsenic 
4.0 J15F831J15F84 
6.4 J15F77 
3.7 J15F78 
2.9 J15F79 Number of samples 
2.2 J15F80 Uncensored 
1.5 J15F81 Censored 
3.2 J15F82 Detection limit or PQL 
3.0 J15F85 Method detection limit 
3.7 J15F86 TOTAL 
2.9 J15F87 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

Max. 

10 Mean 

10 Min. 

Uncensored values 

Lognormal mean 
Std. devn. 

10 Mean 

Median 
10 Min. 

Max. 

0 s- 

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

Normal distribution? 
0.92 r-squared is: 

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

Normal distribution? 
0.95 r-squared is: 0.E 0.98 

UCL (Land's method) is 4.4 UCL (Land's method) is 74.6 

95% UCL Calculation 
ID Beryllium 

J15F83N15F84 
J15F77 
J15F78 
Ji5F79 Number of samples 
J15F80 Uncensored 
J15F81 Censored 
J15F82 Detection limit or PQL 
J15F85 Method detection limit 
J15F86 TOTAL 
J15F87 

95% UCL Calculation 
DATA ID Boron 

3.5 J15F8YJl5F84 
2.5 J15F77 
1.6 J15F78 
1.3 J15F79 Number of samples 
1.8 J15F8O Uncensored 1 .! 
0.55 J15F81 Censored 2.1 
2.4 Jl5F82 Detection limit or PQL 1 : 
0.50 Jt5F85 Method detection limit 1. 
4.3 J15F86 TOTAL 0.4 
0.49 J15F87 4. 

Uncensored values 

Lognormal mean 
Sld. devn. 
Median 

10 Min. 
Max. 

10 Mean 
Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 

h, 
0 
0 

2 
h, 
00 

Lognormal distribution? Normal distribution? 
r-squared is: 0.74 r-squared is: 
Recommendations: 
Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

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

Normal distribution? 
r-squared is: 0.92 0.9 

UCL (based on 2-statistic) is 0.23 UCL (Land's method) is 4.2 

F c 
0 



P E. 
s. x 

00 

DATA ID Chromium 
9.7 J15F83/J15F84 
10.7 J15F77 
10.1 J15F78 
7.8 J15F79 Number of samples 
8.7 J15F80 Uncensored 9.0 
7.9 J15F81 Censored 9.0 
8.5 Jl5F82 Detection limit or PQL 0.96 
8.3 Jl5F85 Method detection limit 8.9 
9.5 J15F86 TOTAL 7.8 
9.0 J15F87 10.7 

CALCULATION SHEET 

Date 10/11/07 
JobNo. 14655 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
56 
57 

Washinut n Ciosure Hanford 
-.Habe1 f& 

Project 100-F Field Remediation 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

95% UCL Calculation 
DATA ID Cobalt 

6.3 J15F83/J15F84 
6.6 J15F77 
6.5 J15F78 
5.1 J15F79 Number of samples 
5.5 J15F80 Uncensored 5.6 
4.7 J15F81 Censored 5.6 
5.5 J15F82 Detection limit or PQL 0.71 
4.7 J15F85 Method detection limit 5.5 
6.1 J15F86 TOTAL 4.7 
5.2 J15F87 6.6 

0.94 

UCL (Land's method) is 6.1 

Rev. No. 0 

Sheet No. 8 of 11 
Date~/ '01/1-8 2 Celc. No. 0100F-CA-V0315 

Checked 

Ecology Software (MTCAStat) Results 
I 
2 
3 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
27 
28 
29 
30 

0 

95% UCL Calculation 
DATA ID Hexavalent Chromium 
0.1 0 J15F83/J15F84 
0.27 J15F77 
0.26 J15F78 
0.10 J15F79 Number of samples 
0.28 J15F80 Uncensored 
0.27 J15F81 Censored 
0.10 J15F82 Detection limit or PQL 
0.24 J15F85 Method detection limit 
0.27 J15F86 TOTAL 
0.26 J15F87 

Uncensored values 
10 Mean 

Uncensored values 

Lognormal mean 
Std. devn. 
bledian 

10 Min. 
Max. 

10 Mean 0.2 
0.2 
0.0 
0.2 
0.1 
0.2 

Lognormal mean 
Std. dew. 
Median 
Min. 
Maw. 

70 

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

Lognormal distribution? Normal distribution? 
r-squared is: 0.68 r-squared is: 0.7 
Recommendations: 
Reject BOTH lognormal and normal distributions. See Statistics Guidance. 

Normal distribution? 
r-squared is: 0.98 0.97 

E; e 
E 
8 UCL (Land's method) is 9.6 I UCL (based on Z-statistic) is 0.26 

2 
8 

95% UCL Calculation 
DATA ID Copper 
13.2 J15F83/J15F84 
11.9 J15F77 
11.6 J15F78 
10.7 J15F79 Number of samples 
12.8 J15F80 Uncensored 
9.9 J15F81 Censored 
10.4 J15F82 Detection limit or PQL 
17.0 J15F85 Method detection limit 
12.2 J15F86 TOTAL 
12.6 J15F87 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 
Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 1l.E 
11.E 
1.1 

11.E 
9.: 

13.2 

Tl 
8 
B 
w 
0 
0 

2 w 
00 

Lognormal distribution? Normal distribution? 
r-squared is: 0.94 r-squared is: 
Recommendations: 
Use lognormal distribution. 

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

Normal distribution? 
0.98 r-squared is: 0.98 

UCL (Land's method) is 12.3 

0 



CALCULATION SHEET 
Washinato Closure Hailford 

-.Habe1 d+ 
Project 100-F Field Remediation 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

Rev. No. 0 

Sheet No. 9 of 11 
Date '/O.l/r-Qp Date 10/11/07 

JobNo. 14655 
Calc. No. 0100F-CA-V0315 
Checked J. M. Capron @% t 

Ecology Software (MTCAStat) Results 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
27 
28 
29 
3n 

95% UCL Calculation 
DATA ID Lead 

9.8 J15F8YJ15F84 
8.2 J15R7 
9.4 J15F78 
7.9 J15F79 Number of samples 
5.4 J15F80 Uncensored 7.1 
2.3 J15F81 Censored 7.3 
7.4 J15F82 Detection limit or PQL 3.2 
3.7 J15F85 Method detection limit 7.7 
12.6 J15F86 TOTAL 2.3 
4.0 J15F87 12.6 

95% UCL Calculation 
DATA ID Manganese 
283 J15F83N15F84 
287 J15F77 
328 J15F78 
247 J15F79 Number of samples 
266 J75F80 Uncensored 264 
211 J15F81 Censored 264 
273 J15F82 Detection limit or PClL 38 
202 J15F85 Method detection limit 270 
292 J15F86 TOTAL 202 
249 Ji5F87 328 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 
Uncensored values 

Lognormal mean 
Std. dew. 
Median 

10 Min. 
Max. 

10 Mean 

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

Normal distribution? 
0.94 r-squared is: 

Normal distribution'? 
0.95 r-squared is: 

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

0.97 0.96 

UCL (Land's method) is 10.8 UCL (Land's method) is z 
8 I 

-1 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
56 

95% UCL Calculation 
DATA ID Nickel 
11.5 J15F83N15F84 
11.5 J15F77 
11.3 J15F78 
8.9 J15F79 Number of samples 
9.7 J15F80 Uncensored 10.0 
8.9 J15F81 Censored 10.0 
9.4 J15F82 Detection limit or POL 1.1 
8.8 J15F85 Method detection limit 9.9 
10.3 J15F86 TOTAL 8.8 
1 0.1 J 1 5F87 11.5 

95% UCL Calculation 
DATA ID 
32.8 J15F83J15F84 
34.8 J15F77 
34.7 J15-8 
26.8 J15F79 Number of samples 
31.6 J15F80 Uncensored 
31.9 J15F81 Censored 
29.3 J15F82 Detection limit or PQL 
28.8 J15F85 Method detection limit 
33.4 J15F86 TOTAL 
29.1 J15F87 

Vanadium 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

Max. 

10 Mean 

10 Min. . 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 31.: 
31 .: 
2.; 

31 .t 
26.1 
34.1 

Lognormal distribution? 
r-squared is: 
Recommendations: 
l lse lognormal distribution 

Nonnal distribution? 
0.91 r-squared is: 

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

Normal distribution? 
0.95 r-squared is: 0.9 0.91 

UCL (Land's method) is 10.7 UCL (Land's method) is 33.0 
57 I 1 



k? 
m 
Y 

1 
2 
3 
r? 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
27 
28 
29 

Washinsfon Closure ffanford 
Origlnator,L. D. Habel &* 

Project 100-F Field Remediation 
Subject 100-F-26:10 Cleanup Verification 95% UCL Calculation 

CALCULATION SHEET 

95% UCL Calculation 
DATA ID Zinc 
34.5 J15F83tJ15F84 
38.2 J15F77 
38.8 J15F78 
30.7 J15F79 Number of samples 
32.6 J15F80 Uncensored 33. 
26.9 J15F81 Censored 33. 
33.7 J15F82 Detection limit or PQL 4. 
27.9 J15F85 Method detection limit 34. 
37.2 J15F86 TOTAL 26. 
37.2 J15F87 38. 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

IO Min. 
Max. 

10 Mean 

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

UCL (Lands method) is 

Normal distribution? 
0.93 r-squared is: 

36.6 

0.9 

Date 10/11/07 
JobNo. 14655 

Calc. No. 0100F-CA-V0315 
Checked J. M. Capron QmC- 

/ 
Ecology Software (MTCAStat) Results 

Rev. No. 0 

Sheet No. 10 of 11 
Date'-/-() 7 

95% UCL Calculation 
DATA ID Bis(2-ethylhexyl) phthalate 
168 J15F83J15F84 
540 J15F77 
99 J15R8 
100 J15R9 Number of samples 
250 J15F80 Uncensored 11 
61 J15F81 Censored 12 
79 J15F82 Detection limit or PQL 6 
165 J15F85 Method detection limit 142. 
165 J15F86 TOTAL 3 
165 J15F87 17 

Uncensored values 

Lognormal mean 
Std. devn. 
Median 

10 Min. 
Max. 

10 Mean 

Lognormal distribution? Normal distribution? 
r-squared is: 0.78 r-squared is: 0.8 
Recommendations: 
Reject BOTH lognormal and normal distributions. See Stalistics Guidance. 

UCL (Lands method) is 145 
I 

6 e 
t? 
8 
E 
8 

0 



Attachment to Waste Site Reclassification Form 2007-028 

Sample Sample Sample Potassium-40 Radi u m-226 Radium-228 Thorium-228 
3 Area Number Date pCi/g Q MDA pCi/g Q MDA pCi/g ' Q ' MDA pCi/g ' Q ' MDA 
2 

4 sz-7 J15F83 811 6/07 11.7 0.550 0.488 0.103 0.622 0.271 0.612 0.104 
5 SZ-7 DUP J15F84 811 6/07 12.8 0.569 0.522 0.123 0.730 0.188 0.618 0.071 

- 

Rev. 0 

Barium Thorium-232 Aluminum Arsenic 
pCi/g Q MDA mg/kg Q ' PQL mglkg ' Q '  PQL mg/kg ' Q ' PQL 
0.622 0.271 6310 4.6 4.0 1 .I 68.0 C 0.06 
0.730 0.188 5970 4.8 3.9 1.2 72.3 I C 0.06 

CALCULATION SHEET 

7 TDL 0.5 0.1 0.2 1 
8 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

Both >5xTDL? Yes (calc RPD) No - evaluate difference No - evaluate difference No - evaluate difference 
RPD 9% Duplicate Analysis I 

10 
11 Difference >2xTDL? Not applicable No - acceptable No - acceptable No - acceptable 

Washington Closure Han ford 
Originator L. D. Habel 

Project 100-F Field Remediation 
Subject 100-F-26:lO Cleanup Verification 95% UCL Calculation 

1 5 10 2 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) No - evaluate difference Yes (calc RPD) 

No - acceptable Not applicable No - acceptable Not applicable 
6 Yo 6 Yo 

Date 1011 1 I07 
JobNo. 14655 

13 Sample Sample Sample Beryl I ium Boron Calcium Chromium 
14-  Area Number Date mg/kg . Q . PQL mg/kg * Q '  PQL mg/kg ' Q ' PQL mg/kg ' Q ' PQL 
15 sz-7 J15F83 811 6/07 0.31 0.03 3.4 1 .o 5160 C 2.0 ' 10.1 C 0.28 
16 S Z - ~ D U P  J15F84 811 6/07 0.32 0.03 3.6 1 .I 5050 C 2.1 9.2 C 0.29 

C a b  No. 01 00F-CA-V0315 
Checked 

Cobalt Copper Iron Lead 
mg/kg ' Q I PQL mg/kg ' Q ' PQL mg/kg ' Q * PQL mg/kg Q ' PQL 

6.3 I 0.22 13.2 C 0.25 15700 C 6.6 9.4 0.92 
6.2 I 0.23 13.2 C 0.26 14900 C 7.0 10.1 0.96 

Rev. No. 0 

Sheet No. 11 of 11 
Date 7 

18 TDL 0.5 2 100 1 
19 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

Both >5xTDL? No - evaluate difference No - evaluate difference Yes (calc RPD) Yes (calc RPD) 
2o Duplicate Analysis 21 
22 Difference >2xTDL? No - acceptable No - acceptable Not applicable Mot applicable 

RPD 2% 9% 

2 1 5 5 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

No - evaluate difference Yes (calc RPD) Yes (calc RPD) No - evaluate difference 

No - acceptable Not applicable Not applicable No - acceptable 
0% 5 yo 

24 Sample Sample Sample Magnesium Manganese Nickel Potassium 
25 Area Number Date mg/kg 1 Q . PQL mg/kg ' Q ' PQL mg/kg Q ' PQL mg/kg Q ' PQL 

27 S Z - ~ D U P  J15F84 817 6/07 4070 1' C 2.4 I 285 C 0.20 11.8 I 0.79 1039 c 9.3 
26 sz-7 J15F83 811 6/07 4170 I C 2.3 281 C 0.19 11.2 0.75 1020 C 8.9 

Selenium Silicon Sodium Vanadium 
mg/kg 1 Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg ' Q PQL 

1.3 I .2 1600 C 2.4 190 c 1.9 33.9 0.22 
1.3 U 1.3 1580 C 2.5 191 c 2 31.6 0.23 

29 TDL 75 5 4 400 10 
30 Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) No - evaluate difference 

Both >5xTDL? Yes (calc RPD) Yes (calc RPD) No - evaluate difference No - evaluate difference 
31 17 1 Duplicate Analysis RPD 2% 1% 

2 50 2.5 
Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPD) No - evaluate difference Yes (calc RPD) 

I O ?  70/, * ,. - "L . ,- . ,- - . -  
33 

Bis(2L-ethylhexyl) Di-n-butylphthalate 
phthalate Sample Zinc 

35 Sample Sample 
36 Area Number Date uglkg Q PQL ug/kg Q PQL uglkg Q PQL 
37 sz-7 J15F83 811 6/07 35.1 C 0.11 33 JB 330 21 JB 330 
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38 SZ-7Dup I J15F84 811 6/07 33.8 C 0.12 42 JB 330 

E-16 

26 JB 330 J 

40 TDL 1 330 
41 Both > PQL? Yes (continue) No - evaluate difference 

Both >5xTDL? Yes (calc RPD) 
42 Duplicate Analysis 43 
44 Difference >2xTDL? Not applicable No - acceptable 

RPD 4% 

330 
No - evaluate difference 

No - acceptable 
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BCL = below cleanup level PQL = practical quailtitation limit 
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D = diluted RC = road crossing 
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1E1S = thiiford Etiviroiiment:iI In forination Systein U = undetected 
1 = estiinated 
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A data quality assessment (DQA) was performed to compare the sampling approach and resulting 
analytical data with the sampling and data requirements specified in the site-specific sample designs 
(BHI 2004, DOE-RL 2005b, WCH 2007~). 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 2005a). 

To ensure quality data, the SAP data assurance requirements and the data validation procedures for 
chemical and radiochemical analysis (BHI 2000a, 2000b) are used as appropriate. This review involves 
evaluation of the data to determine if they are of the right type, quality, and quantity to support the 
intended use (i.e., evaluate against cleanup criteria to indicate if remedial action goals have been met). 
The DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was 
initiated by the data quality objectives process (EPA 2000). 

Confirmatory Sampling 

The semivolatile organic compound (SVOC) analyses had the common laboratory contaminants 
bis(2ethylhexyl)phthalate and di-n-butylphthalate in method blanks (MBs), in the other quality 
assurance (QA)/quality control (QC) samples, and in field samples. The concentrations observed in the 
field samples were all similar to the associated method blanks, thus confirming that these results are a 
laboratory problem and not actually from the field samples themselves. All of the field samples that 
were observed had concentrations below their required detection limits (RDLs) and should not otherwise 
impact the data. Therefore, the data were found to be usable for decision-making purposes. 

The soil samples (J022T3, J022T4, and J022T5) collected for sample delivery group (SDG) €32851 and 
analyzed for chlorinated pesticides had method detection limits that were slightly above their RDLs. 
The values involved were close enough to each other so that if the target analytes were present in the 
field samples they would have still been detected. They were, however, nondetect, and no impact on the 
data was observed. 

The sediment samples (J022TO and J022T1) collected from inside junction box covers (SDG H2850) 
and analyzed for chlorinated pesticides required dilutions of their extracts in order to run on the 
analytical equipment. Because of dilutions to extracts, the surrogates and matrix spike (MS) 
concentrations were lost when the analysis was performed. This is a typical result when dilutions are 
required. The other QMQC samples had no problems. While the accuracy of the data may be 
considered low, the data are still usable for decision-making purposes. In addition, the analyte 
toxaphene is not supported by a QNQC work up. The data are therefore estimated but usable for 
decision-making purposes. 

In the polychlorinated biphenyl (PCB) analyses for the 100-F-26: 10 subsite, some anomalies had high 
responses for the laboratory control sample (LCS) and high surrogates on one of the samples. In both 
cases, there was no effect on the field sample data, which remain usable for decision-making purposes. 

Because the MSs and laboratory duplicates are prepared using actual material from the field samples, 
they are subject to natural heterogeneity stemming from those samples. In the metals analysis, the 
laboratory has performed post-digestion spikes and serial dilutions on MS analytes that do not initially 
meet criteria to account for that heterogeneity and bring the recovery results back into criteria. For the 
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laboratory duplicates, the heterogeneity is noted and no further action is required. There is not a 
negative impact on the sample data. 

SDG W04449 consisted of two samples of sediments collected from inside junction box covers and 
analyzed for hexavalent chromium (samples J022MO and J022M1). The holding time for these samples 
was exceeded prior to analysis. However, the analysis for hexavalent chromium did not exceed the 
analysis holding time in which the data would be rejected, and the data are therefore still usable for 
decision-making purposes. The extracts of these same two hexavalent chromium samples from 
SDG W04449 required diluting prior to analysis by the analytical equipment. The associated MSs were 
diluted causing the MSs to be lost. Post-digestion spikes were also run but failed to bring the MSs back 
into criteria. There is an implied low bias in the data. All of the field samples were above RDLs and 
relevant lookup values. The data are usable to show the concentrations are at, and possibly above, the 
values presented by the laboratory. Because hexavalent chromium values exceed direct exposure levels, 
hexavalent chromium is considered a contaminant of concern during verification sampling. Other 
indicators in the data confirm the heterogeneity in these hexavalent chromium field samples but do not 
otherwise invalidate the data. 

Verification Sampling 

A review of the sample design (WCH 20074, the field logbooks (WCH 2007a, 2007b), and applicable 
analytical data packages has been performed as part of this DQA. All samples were collected per the 
sample design, with one exception. A duplicate sample for the road-crossing area requested in the 
verification work instruction (WCH 2007c) was not collected. The criteria are met for field duplicate 
sample frequency for the waste site per the SAP (DOE-RL 2005a). The samples collected are sufficient 
to indicate if all remedial action objectives and goals for direct exposure, protection of groundwater, and 
protection of the Columbia River have been met. 

The verification sample data collected at the 100-F-26: 10 waste site were provided by the laboratories in 
five SDGs: SDG KO691 and SDG KO692 from the road-crossing areas and overburden stockpiles, and 
SDG K0917, SDG K0918, and SDG KO919 from the shallow zone and overburden stockpiles. 
SDG KO691 was submitted for third-party validation. No major deficiencies were identified in the 
analytical data sets. Minor deficiencies are discussed below. 

SDG KO691 

This SDG comprises two field samples from the road-crossing area of the 100-F-26: 10 site (J14CB9 and 
J14CCO) and two samples from the overburden stockpiles (J14CB7 and J14CB8). Thes,e samples were 
analyzed for inductively coupled plasma (ICP) metals, mercury, hexavalent chromium, pesticides, 
PCBs, SVOCs, nickel-63 by liquid scintillation counting (LSC), total strontium by beta counting, and by 
gamma spectroscopy. SDG IC069 1 was submitted for third-party validation. No major deficiencies 
were found in SDG KO69 1. Minor deficiencies are as follows: 

In the ICP metals analysis, boron and cadmium are reported in the MB at a concentration below the 
RDL but not less than one-fifth of the concentration reported in the field samples (Le., the field sample 
concentration is low enough that the MB concentration is of similar magnitude). All detected boron and 
cadmium results in SDG IC069 1 were qualified by third-party validation as undetected estimates and 
flagged “UJ.” The data are acceptable for decision-making purposes. 
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The LCS recovery for silicon is below QC limits, at 21.3%. Third-party validation qualified all silicon 
data in SDG KO691 as estimated and flagged “J.” Estimated data are usable for decision-making 
purposes. 

Also in the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, and 
silicon) are out of acceptance criteria. For aluminum, iron, and silicon, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was prepared. For 
these analytes, the deficiency in the MS result is a reflection of the analytical variability of the native 
concentration rather than a measure of the recovery from the sample. To confirm quantitation, post- 
digestion spikes (PDSs) and serial dilutions were prepared for all four analytes with acceptable results. 
Antimony did not have mismatched spike and native concentrations in the original MS. The original 
MS recovery for antimony was 53.7%. Antimony results for all samples in SDG KO691 are qualified as 
estimated and flagged “J” by third-party validation. Estimated data are usable for decision-making 
purposes. 

The relative percent difference (RPD) for silicon is outside QC limits, at 46.3%. The results for silicon 
were qualified as estimates and flagged “J” by third-party validation. Estimated data are usable for 
decision-making purposes. 

Reported analytical detection levels are compared against the RDLs to ensure that laboratory detection 
levels meet the required criteria. In the radiochemical analysis, six results exceeded the RDL. Under 
the Washington Closure Hanford statement of work, no qualification is required. 

All of the toxaphene data in SDG KO691 were qualified by third-party validation as estimated with “J” 
flags, due to lack of a MS, matrix spike duplicate (MSD), or LCS analysis for the analyte. Estimated, or 
“J”-flagged, data are acceptable for decision-making purposes. 

In the SVOC analysis, the common laboratory contaminant bis(2-ethylhexy1)phthalate was detected in 
the MB . Third-party validation raised the reported values for bis(2-ethylhexy1)phthalate for samples 
J14CB8 and J14CCO to the required quantitation limit of 330 pg/kg and qualified them as undetected 
and flagged “U.” 

The RPD for 2,4-dinitrophenol is outside QC limits, at 40%. The results for this analyte were qualified 
as estimates and flagged “J” by third-party validation. Estimated data are usable for decision-making 
purposes. 

SDG KO692 

This SDG comprises two field samples from the road-crossing areas of the 100-F-26: 10 site (J14CC1 
and J14CC2). These samples were analyzed for ICP metals, mercury, pesticides, PCBs, SVOC, 
nickel-63 by LSC, total strontium by beta counting, and by gamma spectroscopy. No major deficiencies 
were found in SDG K0692. Minor deficiencies are as follows: 

In the SVOC analysis, 1 of 128 MS recoveries is below the acceptance criteria. The MSD for 
4--nitrophenol is 35%. MB recoveries are below the acceptance criteria for 4-chlor0-3-methylpheno1, 
2,4 dinitrophenol, 4-nitrophenol, and 4,6-dinitro-2-methylphenol. The results for these analytes may be 
considered estimated. Estimated data are usable for decision-making purposes. 
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In the SVOC analysis, the common laboratory contaminant bis(2-ethylhexy1)phthalate was detected in 
the MB at levels less than the RDL. The bis (2-ethylhexy1)phthalate sample results for SDG KO692 may 
be considered estimated. Estimated data are acceptable for decision-making purposes. 

In the pesticide analysis, insufficient sample volume was available to perform MS QC. All pesticide 
results for SDG KO692 may be considered estimated. Estimated data are acceptable for decision- 
making purposes. Blank spike QC was performed with the samples, and all blank spike recoveries were 
within acceptance criteria. 

Due to lack of a MS, MSD, or LCS analysis for toxaphene in the pesticide analysis, all toxaphene results 
for SDG KO692 may be considered estimated. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, the LCS recovery for silicon is below QC limits, at 21.3%. The silicon data 
in SDG KO692 may be considered estimated. Estimated data are acceptable for decision-making 
purposes. 

Also in the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, and 
silicon) are out of acceptance criteria. For three of these analytes, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was prepared. The 
deficiency in the MS result is a reflection of the analytical variability of the native concentration rather 
than a measure of the recovery from the sample. To confirm quantitation, PDSs and serial dilutions 
were prepared for all three analytes with acceptable results. Antimony did not have mismatched spike 
and native concentrations in the original MS. The original MS recovery for antimony was 69.4%. 
Antimony results for all samples in SDG KO692 may be considered estimated. Estimated data are 
usable for decision-making purposes. 

The RPDs for silicon and arsenic are outside QC limits, at 31.5%. The elevated RPD is attributed to 
natural heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes. 

The RPD for hexavalent chromium is outside QC limits, at 60.0%. The elevated RPD is attributed to 
natural heterogeneity of the sample matrix. The hexavalent chromium data are usable for decision- 
making purposes. 

SDG KO917 

This SDG comprises four composite samples (J 15F73 through J 15F76) from the overburden stockpiles 
and one field sample from the shallow zone excavation of the 100-F-26: 10 site (J15F77). These samples 
were analyzed for ICP metals, mercury, pesticides, PCBs, SVOC, and by gamma spectroscopy. No 
major deficiencies were found in SDG K0917. Minor deficiencies are as follows: 

In the SVOC analysis, the common laboratory contaminants bis(2-ethylhexy1)phthalate and 
di-n-butylphthalate are detected in the MB at levels less than the RDL. The bis(2-ethylhexy1)phthalate 
sample results for SDG KO9 17 may be considered estimated. Estimated data are acceptable for 
decision-making purposes. 

Surrogate recoveries in the SVOC analysis are outside the initial criterion, with high results, for samples 
J15F73, J15FB1, J15F75, J15F77, and the MB. However, the samples meet the secondary criterion for 
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surrogate recoveries, as there is no more than one outlier for each sample. The data are acceptable for 
decision-making purposes. 

In the SVOC analysis, 4 of 128 MS recoveries are outside the acceptance criteria. The MSs for 
1,2,4-trichlorobenzene and 2-methylnaphthalene are low, at 53 % and 59%, respectively. The 
2,4-dinitrophenol MSD is 147% and the 2,6-dinitrotoluene MSD is 115%, both above the acceptance 
criteria. The results for these analytes may be considered estimated. Estimated data are usable for 
decision-making purposes. 

One surrogate recovery in the pesticide analysis is outside the initial criterion, with high results, for the 
sample J15F73 MSD. However, the sample meets the secondary criterion for surrogate recoveries, as 
there is no more than one outlier. The data are acceptable for decision-making purposes. 

A€so in the pesticides analysis, the samples required a four-fold instrument dilution due to the sample 
matrix. The reporting limits were adjusted to reflect the necessary dilution. 

All of the toxaphene data in SDG KO917 may be considered estimated due to lack of a MS, MSD, or 
LCS analysis for the analyte. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, manganese, and 
silicon) are out of acceptance criteria. For these analytes, the spiking concentration is insignificant 
compared to the native concentration in the sample from which the MS was prepared. The deficiency in 
the MS result is a reflection of the analytical variability of the native concentration rather than a measure 
of the recovery from the sample. To confirm quantitation, PDSs and serial dilutions were prepared for 
all four analytes with acceptable results. The data are usable for decision-making purposes. 

The RPD for silicon is outside QC limits, at 39.9%. The elevated RPD is attributed to natural 
heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes. 

SDG KO918 

This SDG comprises five field samples from the shallow zone excavation of the 100-F-26: 10 site 
(J15F78 through J15F82) and an equipment blank (J15F88). The SDG also includes four samples from 
the 118-F-5 waste site; however, the results from the 118-F-5 waste site are not included in this data 
evaluation. Samples J 15F78 through J15F82 were analyzed for ICP metals, mercury, pesticides, PCBs, 
SVOC, and by gamma spectroscopy. Sample J15F88 was analyzed for ICP metals, mercury, and 
SVOC. No major deficiencies were found in SDG K0918. Minor deficiencies are as follows: 

In the SVOC analysis, 1 of 128 MS recoveries is above the acceptance criteria. The MSD for 
hexachlorocyclopentadiene is 1 14%. The method blank for 1,2,4-trichlorobenzene is below the 
acceptance criteria, at 58%. The results for these analytes may be considered estimated. Estimated data 
are usable for decision-rnaking purposes. 

One surrogate recovery for each sample in the pesticide analysis is outside the initial criterion, with high 
results. However, the samples meet the secondary criterion for surrogate recoveries, as there is no more 
than one outlier for each sample. The data are acceptable for decision-making purposes. 

Also in the pesticides analysis, the samples required a four-fold instrument dilution due to the sample 
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matrix. The reporting limits were adjusted to reflect the necessary dilution. 

Four of 40 MS recoveries for the pesticides analysis are outside the acceptance criteria. The MS for 
Endosulfan I and Endosulfan I1 are high, with both at 121%. The endosulfan sulfate MSD is 43% and 
the methoxychlor MSD is 22%, both below the acceptance criteria. The MB recovery for 4,4’-DDE is 
above the acceptance criteria. The results for these analytes may be considered estimated. Estimated 
data are usable for decision-making purposes. 

All of the toxaphene data in SDG KO917 may be considered estimated due to lack of a MS, MSD, or 
LCS analysis for the analyte. Estimated data are acceptable for decision-making purposes. 

In the ICP metals analysis, calcium, sodium, and zinc are reported in the MB at concentrations below the 
RDL but not less than one-fifth of the concentration reported in some of the field samples (Le., the field 
sample concentration is low enough that the MB concentration is of similar magnitude). The calcium, 
sodium, and zinc results in sample J15F88 (the equipment blank) are less than 20 times the MB and may 
be considered estimated. The sodium results for all SDG KO918 samples (except J15F78) and the zinc 
results for samples J15F79 and J15F81 are less than 20 times the MB and may be considered estimated. 
The data are acceptable for decision-making purposes. 

Also in the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, and 
silicon) are out of acceptance criteria. For three of these analytes, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was prepared. The 
deficiency in the MS result is a reflection of the analytical variability of the native concentration rather 
than a measure of the recovery from the sample. To confirm quantitation, PDSs and serial dilutions 
were prepared for all three analytes with acceptable results. Antimony did not have mismatched spike 
and native concentrations in the original MS. The original MS recovery for antimony was 68.3%. 
Antimony results for all samples in SDG KO9 18 may be considered estimated. Estimated data are 
usable for decision-making purposes. 

The RPD for silicon is outside QC lirnits, at 35.1%. The elevated RPD is attributed to natural 
heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes. 

The RPD for hexavalent chromium is outside QC limits, at 76.2%. The elevated RPD is attributed to 
natural heterogeneity of the sample matrix. The hexavalent chromium data are usable for decision- 
making purposes. 

SDG KO919 

This SDG comprises five field samples from the shallow zone excavation of the 100-F-26: 10 site 
(J 15F83 through J 15F87). One field duplicate pair is included in this SDG (J 15F83/J 15F84). The SDG 
also includes 10 samples from the 128-F-2 waste site; however, the results from the 128-F-2 waste site 
are not included in this data evaluation. The 100-F-26: 10 samples were analyzed for ICP metals, 
mercury, pesticides, PCBs, SVOC, and by gamma spectroscopy. No major deficiencies were found in 
SDC K0919. Minor deficiencies are as follows: 

In the SVOC analysis, the common laboratory contarninants bis(2-ethylhexy1)phthalate and di-n- 
butylphthalate are detected in the MB at levels less than the contract RDL. The 
bis(2-ethylhexy1)phthalate sample results for SDG KO9 19 may be considered estimated. Estimated data 
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are acceptable for decision-making purposes. Due to the presence of bis(2-ethylhexy1)phthalate at 
elevated limits in the blank, the samples were re-extracted and both results have been reported. 

One surrogate recovery in the SVOC analysis is outside the initial criterion, with high results, for sample 
J15F85. However, the sample meets the secondary criterion for surrogate recoveries, as there is no more 
than one outlier. The data are acceptable for decision-making purposes. 

In the SVOC analysis, four MS recoveries are outside the acceptance criteria. A MS and a MSD for 
1,2,4-trichlorobenzene are low, at 53% and 54%, respectively. A MSD for 2,4-dinitrophenol is high, at 
129%. A MSD for 3,3’-dichlorobenzidine is 13%, below the acceptance criteria. The results for these 
analytes may be considered estimated. Estimated data are usable for decision-making purposes. 

Surrogate recoveries in the pesticide analysis are outside the initial criterion, with high results, for 
samples J15F85 and the MB. However, the samples meet the secondary criterion for surrogate 
recoveries, as there is no more than one outlier for each. The data are acceptable for decision-making 
purposes. 

The method blank recovery for 4,4’-DDE is above the acceptance criteria, at 123%. The results for 
4,4’-DDE may be considered estimated. Estimated data are usable for decision-making purposes. In the 
pesticides analysis, the samples required a four-fold instrument dilution due to the sample matrix. The 
reporting limits were adjusted to reflect the necessary dilution. All of the toxaphene data in SDG KO917 
may be considered estimated due to lack of a MS, MSD, or LCS analysis for the analyte. Estimated data 
are acceptable for decision-making purposes. 

In the ICP metals analysis, sodium and zinc are reported in the MB at a concentration below the RDL 
but not less than one-fifth of the concentration reported in some of the field samples (Le., the field 
sample concentration is low enough that the MB concentration is of similar magnitude). The sodium 
results for all SDH KO919 samples and the zinc result for sample J15F85 are less than 20 times the MB, 
and may be considered estimated. The data are acceptable for decision-making purposes. 

Also in the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, and 
silicon) are out of acceptance criteria. For three of these analytes, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was prepared. The 
deficiency in the MS result is a reflection of the analytical variability of the native concentration rather 
than a measure of the recovery from the sample. To confirm quantitation, PDSs and serial dilutions 
were prepared for all three analytes with acceptable results. Antimony did not have mismatched spike 
and native concentrations in the original MS. The original MS recovery for antimony was 44.4%. 
Antimony results for all samples in SDG KO919 may be considered estimated. Estimated data are 
usable for decision-making purposes. 

The laboratory duplicate RPDs for barium and lead are outside QC limits, at 32.0% and 50.8%, 
respectively. The elevated RPDs are attributed to natural heterogeneity of the sample matrix. The data 
are usable for decision-making purposes. 

The laboratory duplicate RPD for hexavalent chromium is outside QC limits, at 37.4%. The elevated 
RPD is attributed to natural heterogeneity of the sample matrix. The hexavalent chromium data are 
usable for decision-making purposes. 
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RPD evaluations of main sample@) versus the laboratory duplicate( s) are routinely performed and 
reported by the laboratory. Any deficiencies in those calculations are reported by SDG in the previous 
sections. 

Field QNQC measures are used to assess potential sources of error and cross contamination of samples 
that could bias results. The field QNQC samples for the 100-F-26: 10 site, listed in the field logbook 
(WCH 2007b), are primary and duplicate field samples from the excavation shallow zone 
(J15F83/515F84). Field duplicate samples are collected to provide a relative measure of the degree of 
local heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. 

The field duplicates are evaluated by computing the RPD of the duplicate samples for each contaminant 
of concern. Only analytes with values above five times the detection limits for both the main and 
duplicate samples are compared. The 95% upper confidence limit calculation brief in Appendix E 
provides details on duplicate pair evaluation and RPD calculation. None of the RPDs calculated for the 
analytes in the excavation shallow zone duplicate samples (J 15F83/J 15F84) are above the acceptance 
criteria (30%). The data are usable for decision-making purposes. 

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 target detection limit, including undetected analytes. In these 
cases, a control limit of rt 2 times the target detection limit is used (Appendix E) to indicate that a visual 
check of the data is required by the reviewer. None of the 100-F-26: 10 results required this check. 

An overall visual inspection of all of the data is also performed. No additional major or minor 
deficiencies are noted. The DQA for the 100-F-26: 10 waste site determined that the sample design and 
data are of the right type, quality, and quantity to support site cleanup verification decisions, within 
specified error tolerances. 

Summary 

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed above 
are a potential for any analysis. The number and types seen in these data sets are within expectations for 
the matrix types and analyses performed. The DQA review of the 100-F-26: 10 confirmatory and 
verification sampling data found that the analytical results are accurate within the standard errors 
associated with the analytical methods, sampling, and sample handling. The DQA review concludes 
that the data are of the right type, quality, and quantity to support the intended use. The verification 
sample analytical data are stored in the Environmental Restoration project-specific database prior to 
being submitted for inclusion in the Hanford Environmental Information System database. 
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