
Date Submitted: 1/7/08 

Originator: L. M. Dittmer 

Phone: 372-9227 

WASTE SITE RECLASSlFICA TION FORM 

Operable Unit(s): 100-FR0 1 -----------
Waste Site Code: 100-F-26:15 

Type of Reclassification Action: 

Closed Out O Interim Closed Out 181 No Action 0 
RCRA Postclosure O . Rejected O Consolidated O 

007 8 34 

Control Number: 2007-03 I 

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

Description of current waste site condition: 

The 1 00-F-26: 15 waste site consisted of the remnant portions of underground process effluent and floor drain pipelines that 
originated at the 105-F Reactor. The site has been remed~ated and presently exists as an open excavation. 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 JOO-BC-I, JOO-BC-2, JOO DR-1, JO0-DR-2, JOO-FR-1, JOO-FR-2, JOO-HR-I, 
JOO-HR-2, JOO-KR-1, JOO-KR-2, 100-JU-2, 100-JU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected 
action involved: (1) evaluating the site using available process information, (2) rei:ned.iating 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 (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 ~xcavation into the deep-zone are not required. The basis for reclassification is described in detail in the 
Remaining Sites Verification Package for the I 0O-F-26: I 5, Miscellaneous Pipelines Associated with the I 608-F Sump 
(attached). 

Waste Site Controls: 
Engineered Controls: Yes O No 1:8] Institutional Controls: Yes O No [8] O&M requir~ments: Yes O No [8] 
If any of the Waste Site Controls are checked Yes specify control requirements including refere9ce to the Record of Decision, 
TSD Closure Letter, or other re_levant documents. 

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

NIA 
Ecology Project Manager (printed) 

R. A. Lobos 
EPA Pro· ect Mana er rinted 
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REMAINING SITES VERIFICATION PACKAGE FOR 
100-F-26:15 WASTE SITE1 MISCELLANEOUS PIPELINES ASSOCIATED WITH THE 

132-F-6, 1608-F WASTE WATER PUMPING STATION 

EXECUTIVE SUMMARY 

The 100-F-26 waste site is located within the 100-FR-1 Operable Unit on the Hanford Site and 
includes the underground process and sanitary sewer pipelines associated with the 100-F Area 
pre-reactor cooling water treatment facilities. The 100-F-26: 15 subsite includes the 
miscellaneous pipelines associated with the 132-F-6, 1608-F waste water pumping station. The 
waste site is located east and southeast of the 105-F Reactor Building, within the former 105-F . 
Exclusion Area fence. 

The 100-F-26: 15 waste site includes the remnant portions of underground process effluent and 
floor drain pipelines that originated at the 105-F Reactor. It was possible that these pipelines 
remained following removal of the large-diameter reactor cooling water effluent pipelines 
(100-F-19) (BHI 2003a) and the 116-F-6 influent pipeline (BHI 2003b), remediation of the 
105-F Reactor fuel storage basin (as part of interim safe storage of the 105-F Reactor) (BHI 
2004), and demolition of the 132-F-6, 1608-F waste water pumping station (BHI 2003c). 
However, the only pipelines encountered during remediation of the 100-F-26: 15 subsite were to 
the immediate west of the former 132-F-6, 1608-F site. All of the other pipelines included in the 
100-F-26: 15 subsite are believed to have been removed during previous remediation a~tivities 
(BHI 2003a, BHI 2003b, BHI 2004). 

Confirmatory sampling was not performed because the presence of contamination related to the 
pipelines was already documented. Remedial action at the 100-F-26: 15 pipeline site was 
~rformed from January 29 through January 31, 2007. Two distinct areas were excavated 
resulting in disposal of approximately 82 m--3 (107 yd3

) of contaminared-materials-to-the-­
Environmental Restoration Disposal Facility (ERDF). 

Verification sampling for the 100-F-26:15 subsite was performed in July 2007 to collect data to 
determine if the remedial action goals (RAGs) had been met. The contaminants of potential 
concern (COPCs) for verification sampling included inductively coupled plasma (ICP) metals, 
hexavalent chromium, and mercury (WCH 2007a). Gross alpha, gross beta, and gamma energy 
analysis (GEA) were used to screen for radioactivity to determine if additional isotopic specific 
analyses would be required for those samples with results greater than background. 

A portion of the site that had required excavation up to the foundation wall of the 105-F Reactor 
was sampled for early backfill. It was necessary to backfill this portion of the excavation to 
secure the building foundation from damage due to undermining. The COPCs for these samples 
included tritium (H-3) , nickel-63, total strontium, americium-241/curium, polychlorinated 
biphenyls in addition to the site COPCs. 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines ES-1 
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A summary of the cleanup evaluation for the soil results against the applicable criteria is 
presented in Table ES-1. The results of the verification sampling are used to make 
reclassification decisions for the 100-F-26:15 subsite in accordance with the Tri-Party 
Agreement Handbook Management Procedures, TPA-MP-14 (DOE-RL 2007) procedure. 

Table ES-1. Summary of Remedial Action Goals for the 100-F-26:15 Site. 

Rev. 0 

Regulatory 
Remedial Action 

Requirement Remedial Action Goals Results 

Maximum dose rates based on generic 

Direct Exposure - Attain 15-mrem/yr dose rate above dose-equivalence lookup values within the 

Radionuclides background over 1,000 years. 
verification sampling area is 1.15 mrem/yr 
(Table 4) and 4.35 mrem/yr within the 
focus sampling area. 

Direct Exposure -
Attain individual COPC RAGs. 

All individual COPC concentrations 
N onradionuclides are below the direct exposure criteria. 

Risk Requirements - Attain a hazard quotient of <1 for All hazard quotients are less than 1. 
N onradionuclides all individual noncarcinogens. 

Attain a cumulative hazard The cumulative hazard quotient (2.6 x 
quotient of <1 for noncarcinogens. 1 o-3) is less than 1. 

Attain an excess cancer risk of The excess cancer risk for carcinogens 
<1 x 10-6 for individual is less than 1 x 10-6. 

carcinogens. 

Attain a cumulative excess cancer The total excess cancer risk 
risk of <1 x 10-5 for carcinogens. (1.1 x 10-7) is less than 1 x 10-5_ 

Groundwater/River Attain single-COPC groundwater 
Protection - and river protection RAGs. 
Radionuclides Attain national primary drinking 

water standards:• 4 rnrem/yr 
-(beta/gamma)-dose-rate-to tar-get Residual concentratiens of 
receptor/organs. radionuclides were detected below 

Meet d,rinking water standards for direct exposure levels, which are 

alpha emitters: the most stringent lower than the limits for groundwater 

of 15 pCi/L MCL or I/25th of the and river protection. 

derived concentration guides from 
DOE Order 5400.5.b 

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

Groundwater/River Attain individual nonradionuclide Maximum detected results for 
Protection - groundwater and river cleanup nonradionuclides are below 
Nonradionuclides requirements. groundwater and river protection 

RAGs. 

""National Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Radiation Protection of the Public and the Environment (DOE Order 5400.5). 
c Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 2005b). 
COPC = contaminant of potential concern 
MCL = maximum contaminant level (drinking water standard) 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose model) 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines 

Objectives 
Attained? 

Yes 

Yes 

Yes 

Yes 

Yes 
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In accordance with this evaluation, the verification sampling results support a reclassification of 
this site to interim closed out. The current site conditions achieve the remedial action objectives 
and the corresponding remedial action goals established in the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b) and the Interim Action 
Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 
100-HR-1, 100-HR-2, 100-KR-1, 100-KR~2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, 
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). These results 
show that residual so~l 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 contaminant levels remaining in the soil are protective of groundwater and the Columbia 
River. This site does not have a deep zone; therefore, no deep zone institutional controls are 
required. 

Soil cleanup levels were established in the interim action ROD based on a limited ecological risk 
assessment. A baseline risk assessment for the river corridor portion of Hanford began in 2004, 
which includes a more complete quantitative ecological risk assessment. That baseline risk 
assessment will be used to support the final closeout decision for this site. 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines ES-3 
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REMAINING SITES VERIFICATION PACKAGE FOR 
100-F-26:15 WASTE SITE, MISCELLANEOUS PIPELINES ASSOCIATED 

WITH THE 132-F-6, 1608-F WASTE WATER PUMPING STATION 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 100-F-26:15 Waste Site, Miscellaneous Pipelines Associated 
with the 132-F-6, 1608-F waste water pumping station, meets the objectives for interim closure 
as established in the Remedial Design Report/Remedial Action Work Plan for the 100 Area 
(RDR/RAWP) (DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-l, 
100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 
100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD) (EPA 1999). 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 
contaminant levels remaining in the soil are protective of groundwater and the Columbia River. 
This site does not have a deep zone; therefore, no deep zone institutional controls are required. 

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 antimony, barium, boron, manganese, 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 antimony, manganese, and vanadium are below site background 
levels, and boron concentrations are consistent with those seen elsewhere at the Hanford Site (no 
established background value is available for boron). A single sample contained barium at a 
level greater than Hanford Site background. Additionally, the upper confidence limit (UCL) 
result for barmm isoelow botlrltanfurd-Site background-and-the-eeelog-ical-screen-ing--lev©ls. 
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 Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines 1 
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GENERAL SITE INFORMATION AND BACKGROUND 

The 100-F-26: 15 subsite is part of the 100-F-26, 100-F Water Treatment Facility underground 
pipelines and is located near the 105-F Reactor (Figure 1). The 100-F-26 site encompassed the 
upstream (pre-reactor) process sewers for the 100-F Area, including all underground water lines 
used to transport reactor cooling water between water treatment facilities and the 105-F Reactor 
Building. This includes potentially contaminated underground lines running between buildings 
and those that run to drainage facilities. The site was divided into 16 subsites based on the 
intended use of the pipe (i.e., sanitary sewer or process water), expected sources of 
contamination, and potential remedial actions. The 16 subsites are as follows: 

• 100-F-26:1 

• 100-F-26:2 

• 100-F-26:3 

• 100-F-26:4 

• 100-F-26:5 

• 100-F-26:6 

• 100-F-26:7 

• 100-F-26:8 

• 100-F-26:9 

• 100-F-26: 10 

• 100-F-26: 11 

• 100-F-26:12 

• 100-F-26: 13 

• 100-F-26:14 

• 100-F-26:15 

• 1 oo=P::2o:1-6-

North process sewer collection pipelines 
Process water pipelines to the aquatic biology and strontium gardens 
184-F Powerhouse pipelines 
South process pipelines 
190-F bypass pipelines 
190-F Reservoir pipelines 
Sodium dichromate and sodium silicate pipelines · 
1607-Fl sanitary sewer pipelines 
1607-F2 sanitary sewer pipelines 
1607-F3 sanitary sewer pipelines 
1607-F4 sanitary sewer pipelines 
1.8 m (72 in.) main process sewer pipeline 
108-F drain pipelines 
l 16-F5 influent pipelines 
Miscellaneous pipelines associated with the 132-F-6, 1608-F waste water 
pumping station 
Reacturco-oling-water pipelines . 

This remaining sites verification package only addresses areas within the 100-F-26: 15 subsite 
• (Miscellaneous Pipelines Associated with the 132-F-6, 1608-F waste water pumping station). 

The 100-F-26: 15 subsite consists of the remnant portions of underground process effluent and 
floor drain pipelines that originated at the 105-F Reactor. These pipeline remnants are identified 
by segment number in Table 1 and shown in Figure 2. It was possible that these pipelines 
remained following several remediation efforts: 1) removal of the large-diameter reactor cooling 
water effluent pipelines (100-F-19) that were used to carry reactor cooling water effluent away 
from the 105-F Reactor to the 107-F retention basin (116-F-14) (BHI 2003a) and to the 
associated outfalls for final discharge to the Columbia River, 2) the 116-F-6 influentpipeline 
(BHI 2003b ), 3) remediation of the 105-F Reactor fuel storage basin as part of interim safe 
storage of the 105-F Reactor, and 4) following demolition of the 132-F-6, 1608-F waste water 
pumping station building (BHI 2003c). A detailed description of the construction activities and 
pipeline leaks associated with the 100-F-26: 15 waste site is found in the verification sampling 
work instruction (WCH 2007a). 

Remaining Sites Verification Package for the 100-F-26:15, Miscellaneous Pipelines 2 



Attachment to Waste Site Reclassification Form 2007-031 

Figure 1. 100-F-26:15 Waste Site Location Map. 
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T bl 1 D a e . escripbon o f h 100 F 26 15 p· Ii S t e - - : 1pe ne egmen ts . 
Segment 

• Discovery 
Size Material 

Length Service Date 
Site Number3 (estimated) ( estimated) 

1 NIA 40.6 cm (16 Steel 4.0 m (13.1 ft) 1945-1957 
in.) 

2 DS- lO0F-006 15 cm (6 in.) Vitrified clay 9.9 m (32.5 ft) 1945 - 1965 
3 NIA 15 cm (6 in.) Vitrified clay 5.0 m (16.4 ft) 1945-1949 
4 NIA 20 cm (8 in.) Vitrified clay 11.4 m (37.4 ft) 1945 - 1957 
5 NIA 20 cm (8 in.) Vitrified clay 5.0 m (16.4 ft) 1945-1949 
6 DS-lO0F-016 15 cm (6 in.) Cast iron 16.1 m (52.8 ft) 1945-1965 
7 DS-1 00F-006 15 cm (6 in.) Vitrified clay 6.3 m (20.7 ft) 1949-1957 
8· DS-1 00F-006 15 cm (6 in.) Vitrified clay 1.2 m (3.9 ft) 1949-1965 
9 NIA 20 cm (8 in.) Vitrified clay 6.3 m (20.7 ft) 1949- 1957 
10 NIA 20 cm (8 in.) Vitrified clay 1.2 m (3.9 ft) 1949-1957 
11 NIA 30 cm (12 in.) Steel 13.8 m (45.3 ft) 1949-1965 
12 NIA 20 cm (8 in.) Steel 8.2 m (26.9 ft) 1952-1965 

.13 DS-1 00F-007 30 cm (12 in.) Steel 1.5 m (4.9 ft) 1957-1965 
14 DS-1 00F-007 30 cm (12 in.) Steel 14.3 m (46.9 ft) 1957 - 1965 
15 DS-l00F-015 51 cm (20 in.) K-21 (Sch. 30 Steel) 16.3 m (53 .5 ft) 1961 - 1965 
16 DS-lO0F-014 61 cm (24 in.) K-21 (Sch. 30 Steel) 9.3 m (30.5 ft) 1961 - 1965 

• Discovery Site Numbers are assigned to pipelines that are discovered during confirmatory sampling or dunng the Orphan Sites 
Task activities and have not been previously identified in the Waste Information Data System (WIDS) or been rejected as a 
waste site. 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines 4 
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Figure 2. Pipeline Segments of the 10O-F-26:15 Waste Site. 
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PRE-REMEDIATION ACTIVITIES 

Nonintrusive Investigation Results 

A site walkdown was not conducted, given site conditions were known due to previous 
remediation activities. Ecological and cultural reviews were conducted for the entire 100-F-26 
remediation project in December 2006 (WCH 2006). Terrestrial habitat in much of the location 
of the 100-F-26 had already been disturbed by previous demolition and decommissioning of 
reactor support structures. The primary ecological concern for remediation activities was to 
avoid disturbance of roosting bats in the 126-F-3 clearwells during the summer months. A 
geophysical investigation was performed at 100-F-26:15 with limited results from the ground 
penetrating radar due to the presence of disturbed soil and buried debris (WCH 2007b ). 
Pre-remediation topography is shown in Figure 3. 

Confirmatory Sample Design 

The 100-F-26:15 site was sent directly to remediation without confirmatory sampling based on 
process knowledge and historical information (BHI 2003a, BHI 2003b, BHI 2004). Due to the 
history of the site and the lack of information regarding the removal of the pipelines during 
previous demolition and decontamination (D&D) work, it was determined that the site required 
remedial action (Feist 2005). 

Remaining Sites Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines 6 
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Figure 3. Pre-remediation Topography of the 100-F-26:15 Waste Site. 
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REMEDIAL ACTION SUMMARY 

The 100-F-26:15 subsite was remediated from January 29 through January 31, 2007. Two 
distinct areas were excavated (Figure 4). The larger of the two excavations is referred to as the 
"primary excavation" in this document. Approximately 82 m3 (107 yd3

) of clay pipeline, steel 
pipeline, concrete encasement, and soil were removed from both excavation areas and disposed 
of at the Environmental Restoration Disposal Facility. A Global Positio'ning Environmental 
Radiological Surveyor (GPERS) w·ith instrumentation specific to the detection of radiation 
associated with gamma emitting radionuclides was used to perform a final radiological survey of 
the site. The results of the post-excavation radiological survey are shown in Figure 5. The 
boundaries of the 100-F-26: 15 remediation excavation and the overburden stockpiles are shown 
in Figure 4. 

Only 3 of the 16 pipeline segments (numbers 2, 4, and 15) were found during excavation 
(Figure 6). The remaining pipeline segments were not located during this remedial action. 
Excavations for the remaining pipeline segments were performed to native soil to verify their 
previous removal. The topography of the site after remediation and the locations of the pipelines 
within the excavation are shown in Figure 7. 

Eight of the pipeline segments (numbers 7, 8, 9, 10, 11, 12, 14 and 16) associated with the 
remediation of the 1 00-F-19:2, reactor cooling water effluent pipelines, in 2002 (BHI 2003a, 
Torres 2007). 

The five remaining pipeline segments (numbers 1, 3, 5, 6, and 13) were not discovered during 
either of the pipeline removal activities in 2002 and 2007. These were most likely removed 
during previous D&D activities or historical pipeline replacement projects. 

For the five pipeline segments that were not found during either remediation (numbers 1, 3, 5, 6, 
and 13), excavations at the locations shown on historical drawings were performed until native 

--~sou was encomrrered-ro--verifytheirprevtous-removat.--A-dditionah1erifieation-was-a-vail-able--fer------, 
pipeline segments 1 and 6 as these were associated with the 1608-F building. The below grade 
portion of the 1608-F building is present in the subsurface and was used as a guide to verify 
these pipeline segments were not present. Excavation was performed next to the 1608-F 
building for pipeline segments 1 and 6 continued until the bottom of the structure was reached, 
thereby verifying the pipeline segments were no longer present. 

Two samples (J14D62 and J14D63) were collected on January 30, 2007, in the primary 
excavation adjacent to the 105-F Building foundation to allow for an early backfill. The early 
backfill was necessary to secure the foundation from damage due to undermining (Figures 8 
and 9). These focused samples were analyzed for gross alpha, gross beta, carbon-14, gamma 
energy analysis (GEA), tritium (H-3), nickel-63, total strontium, americium-241/curium, 
polychlorinated biphenyls, total metals by inductively coupled plasma (ICP), mercury, and 
hexavalent chromium. 

Remaining Sites Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines 8 
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Figure 4. Locations of 100-F-26:15 Waste Site Excavations and Overburden Stockpiles. 
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Figure 6. Pipeline Segments Found and Removed during Remediation 
of the 100-F-26:15 Waste Site. 
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Figure 7. Post-remediation Topography of the 100-F-26:15 Waste Site. 
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105-F Reactor Building Foundation Exposed Durin 
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VERIFICATION SAMPLING ACTIVITIES 

Remedial action goals (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: 15 pipeline site was performed on July 24 and 30, 
2007 (WCH 2007c) 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 Potential Concern 

The waste site contaminants of potential concern (CO PCs) for the 100-F-26: 15 waste site are 
described in the verification work instruction (WCH 2007a). COPCs for verification sampling 
included ICP metals, hexavalent chromium, and mercury. Gross alpha, gross beta, and gamma 
energy analysis (GEA) were used to detect radioactivity with isotope specific analyses performed 
for those samples with results greater than background. Americium-241, cesium-137, cobalt-60, 
europium-152, europium-154, and europium-155 were analyzed by gamma energy analysis 
(GEA). All analyses are discussed in the Data Evaluation portion of this Remaining Sites 
Verification Package. 

Verification Sample Design 

This section describes the basis for selection of an appropriate sample design and determination 
of the number of verification samples that were collected. The 100-F-26: 15 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 pipelines, the second decision unit consisted of the 
below cleanup level (BCL) stockpile, and the third decision unit consisted of the early backfill 
area adjacent to the 105-F Reactor. 

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 is the preferred verification 
sampling approach for this site because the distribution of potential residual soil contamination 
over the site is uncertain. The Washington State Department of Ecology 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." 

Statistical parameters (i.e., standard deviation within the populations) for residual contaminant 
levels following remediation at the 100-F-26: 15 waste site are unknown. Therefore, the standard 
deviation of the residual contaminant population was assumed to be less than 45% of the 
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corresponding decision thresholds for the population. This assumption will be verified using the 
resulting verification sampling data and will be considered in the data quality assessment for the 
data set. 

The sampling area was delineated in Visual Sampling Plan1 (PNNL 2002) and used as the basis 
for location of a random-start systematic grid for verification soil sample collection. The 
sampling area was restricted to a narrow segment of the excavation floor directly below the 
locations of the remediated pipelines as well as the areas from which pipelines had been 
previously removed. This was done to improve the chances for finding residual contamination 
should any still exist. Twenty-one samples were collected as shown in Figure 10. Triangular 
grids were 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: 15 verification work instruction 
(WCH 2007a). 

Verification Sampling - BCL Stockpiles 

Verification sampling of the BCL stockpiles was performed to evaluate the suitability of the soil 
for use as clean backfill for the excavation. Because this material consists of overburden from 
the site and was not believed to have received discharges from the pipelines, a statistical 
sampling design was not warranted, and professional judgment was used to develop the sampling 
design. Sampling at the BCL stockpiles consisted of the collection of 25 aliquots of soil 
distributed across the surface of each existing pile and combining those into one sample,for 
laboratory analysis. 

Verification Sampling - Early Backfill Area 

Verification sampling of the early backfill area was performed after excavation exposed the 
foundation of the 105-F Reactor and prior to backfilling this portion of the excavation Fig1Ire 9). 
J3ecauseibiS-Seg-ment oft-he exeavation----expnsed the founoation wall of the 105-F Reactor, 
backfill was needed immediately to avoid undermining the support wall. Two soil samples were 
collected at the base of this portion of the excavation. Once the samples were collected, the 
excavation was backfilled. 

Summaries of the samples collected and the analyses performed for the verification sampling 
event are presented in Table 2 and the locations are shown in Figure 10. 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 (SAP) 
(DOE-RL 2005a). 

1 Visual Sampling Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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Table 2. Verification Sample Summary for the 100-F-26:15 Waste Site.a (2 Pages) 

Actual 

Sample Sample Coordinatesb HEIS 
Sample Analysis 

Location Media Northing Number 

Easting 

1 Soil 
N 147551.6 

J15720 
GEA, gross alpha, gross beta, ICP metals, 

E580467.9 mercury, and hexavalent chromium. 

2 Soil 
N 147555.0 

115721 
GEA, gross alpha, gross beta, ICP metals, 

,E 582469.9 mercury, and hexavalent chromium. 

3 Soil 
N 147558.4 

J15723 
GEA, gross alpha, gross beta, ICP metals, 

E 580467.9 mercury, and hexavalent chromium. 

4 Soil 
N 147558.4 

115724 
GEA, gross alpha, gross beta, ICP metals, 

E 580479.8 mercury, and hexavalent chromium. 

5 Soil 
N 147558.4 

J15725 
GEA, gross alpha, gross beta, ICP metals, 

E 580483.7 mercury, and hexavalent chromium. 

6 Soil 
N 147561.9 

J15726 
GEA, gross alpha, gross beta, ICP metals, 

E580482.0 mercury, and hexavalent chromium. 

7 Soil 
N 147561.9 

J15727 
GEA, gross alpha, gross beta, ICP metals, 

E 580465.9 mercury, and hexavalent chromium. 

8 Soil 
N 147561.9 

115728 
GEA, gross alpha, gross beta, ICP metals , 

E580469.9 mercury, and hexavalent chromium. 

9 Soil 
N 147561.9 

J15730 
GEA, gross alpha, gross beta, ICP metals, 

E 580471.8 mercury, and hexavalent chromium. 

10 Soil 
N 147561.9 

J15731 
GEA, gross alpha, gross beta, ICP metals, 

E 580485.7 mercury, and hexavalent chromium. 

11 Soil 
N 147565.3 

J15732 
GEA, gross alpha, gross beta, ICP metals, 

E 580467.9 mercury, and hexavalent chromium. 

12 Soil 
N 147572.2 

J15733 
GEA, gross alpha, gross beta, ICP metals, 

E 580467.9 mercury, and hexavalent chromium. 

13 Soil 
N 147575.6 

115734 
GEA, gross alpha, gross beta, ICP metals, 

E 580469.9 mercury, and hexavalent chromium. 

14 Soil 
N 147575.6 

115735 
GEA, gross alpha, gross beta, ICP metals, 

E 580489.7 mercury, and hexavalent chromium. 

15 Soil 
N 147579.0 

115736 
GEA, gross alpha, gross beta, ICP metals, 

E 580460.0 mercury, and hexavalent chromium. 

16 Soil 
N 147579.0 

115737 
GEA, gross alpha, gross beta, ICP metals, 

E 580463.9 mercury, and hexavalent chromium. 

17 Soil 
N 147579.0 

115738 
GEA, gross alpha, gross beta, ICP metals, 

E580467.9 mercury, and hexavalent chromium. 

18 Soil 
N 147579.0 

115739 
GEA, gross alpha, gross beta, ICP metals, 

E 580483.7 mercury, and hexavalent chromium. 
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Table 2. Verification Sample Summary for the 100-F-26:15 Waste Site.3 (2 Pages) 

19 Soil 
N 147582.5 

J15740 
GEA, gross alpha, gross beta, ICP metals, 

E580473.8 mercury, and hexavalent chromium. 

20 Soil 
N 147582.5 

J15741 
GEA, gross alpha, gross beta, ICP metals, 

E580477.8 mercury, and hexavalent chromium. 

21 Soil 
N 147585.9 

J15742 
GEA, gross alpha, gross beta, ICP metals, 

E 580475.8 mercury, and hexavalent chromium. 

Overburden 
Soil Composite J15743 ICP metals, mercury, and hexavalent chromium. 

Stockpiles 

Overburden 
Soil Composite J15744 ICP metals, mercury, and hexavalent chromium. 

Stockpiles 

Overburden 
Soil Composite J15745 ICP metals, mercury, and hexavalent chromium. 

Stockpiles 

Duplicate of 
Soil 

N 147555.0 
J15722 

GEA, gross alpha, gross beta, ICP metals, 
J15721 E 582469.9 mercury, and hexavalent chromium. 

Duplicate of 
Soil 

N 147561.9 
J15729 

GEA, gross alpha, gross beta, ICP metals , 
J15728 E 580469.9 mercury, and hexavalent chromium. 

Equipment 
Silica sand NA J15746 ICP metals, mercury, and hexavalent chromium. 

Blank 

• Source: Field logbooks EFL-1174-3 (WCH 2007c). 
b Washington State Plane (meters). 

GEA = gamma spectroscopy 
ICP = inductively coupled plasma 

Verification Sampling Results 

Verification samples were analyzed using U.S. Environmental Protection_Agency-apprnved 
analytical-methods. The laboratory-reportecl cfata results for all constituents are stored in the 
Environmental Restoration (ENRE) project-specific database prior to archival in the Hanford 
Environmental Information System (HEIS) and are presented in Appendix A. 

As noted earlier, the 100-F-26: 15 waste site was divided into three decision units for verification 
sampling: (1) excavation footprint, (2) BCL stockpiles, and (3) early backfill 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 CO PCs as specified 
by the RDR/RA WP (DOE-RL 2005b ). These calculations are provided in Appendix A. When a 
nonradionuclide COPC 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 COPC were reportep in the data set, then no statistical evaluation or calculations were 
performed for that COPC. Evaluation of the verification data from the BCL stockpiles and early 
backfill area was performed by direct comparison of the sample results against cleanup criteria. 
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Comparisons of the statistical and maximum results for CO PCs with the shallow zone RAGs for 
the excavation footprint, BCL stockpiles, and early backfill area are summarized in Tables 3a, 
3b, and 3c, respectively. All three decision units are evaluated using the more restrictive shallow 
zone cleanup criteria. Contaminants that were not detected by"laboratory analysis are excluded 
from these tables . Calculated cleanup levels are not presented in the Cleanup Levels and Risk 
Calculations 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 COPCs. 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 pot 
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 [1996]). 

Table 3a. Comparison of Maximum or Statistical Contaminant Concentrations to Action 
L 1 f th 100 F 26 15 E f V ifi f S r E t (2 P ) eves or e - - : xcava 10n er 1ca ion ampmg ven. ages 

Generic Site Lookup Valuesa (pCi/g) 

Does the 
Does the Result Maximum Statistical 

COPCs or Groundwater River Result Exceed 
Pass RESRAD 

Statistical 
Shallow Zone 

Protection Lookup Protection Modeling? 
Lookup Value RAGs? 

Result Value Lookup Value 
(pCi/g) 

Cesium- b b 
--

137 0.092 6.2 -- - - No 

Europium-
0.205 3.3 b b No 

--
152 

- - --

Maximum __Remedial Action Goalsa (mwkg) Does the Does the Result 
or Maximum PassRESRAD 

COPC Statistical Direct Protective of Protective of Exceed RAGs? Modeling? 
Result Exposure Groundwater the River 

(mg/kg) 

Antimony 
0.85 

32 5 5 No 
(<BG) 

--

Arsenic 2.3 (<BG) 20 20 20 No --

Barium 
77.3 

5,600 132 224 No (<BG) --

Beryllium 
0.25 

10.4 1.51 1.51 No (<BG) --

Boron 3.7 16,000 320 --C No --

Cadmium 
0.17 

13.9 0.81 0.81 No (<BG) --

Chromium, 
8.4 (<BG) 80,000 18.5 18.5 No Total --

Cobalt 5.8 (<BG) 1,600 32 --C No --

Copper 
12.7 

2,960 59.2 22.0 No (<BG) 
--
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Table 3a. Comparison of Maximum or Statistical Contaminant Concentrations to Action 
L l f th 100 F 26 15 E f V ifi f S l' E t (2 P ) eves or e - - : xcava 10n er 1ca 100 amp mg ven. ages 

Hexavalent 
0.24 2.1 4.8 2 

chromium --

Lead 4.1 (<BG) 353 10.2 10.2 No --

Manganese 
280 

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

Maximum Remedial Action Goalsa (mg/kg) 
or Does the Does the Result 

COPC Statistical Direct Protective of Protective of Maximum PassRESRAD 
Result Exposure Groundwater the River Exceed RAGs? Modeling? 

(mg/kg) 

Mercury 
-0.13 

24 0.33 0.33 No 
(<BG) --

Vanadium 
34.5 

560 85.1 C No (<BG) 
-- --

Zinc 
33.4 

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

• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 
2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 

b The 100 Area RDR/RA WP (DOE-RL 2005) does not provide soil cleanup levels for this contaminant to be protective of 
groundwater and the Columbia River. Based on the lowest radionuclide soil partitioning distribution coefficient (for cesium-
137 [50 mL/g]), no radionuclide contaminant is predicted to migrate more than 1 m (3 .3 ft) vertically in 1,000 years (BHI 
2005). The vadose zone underlying this waste site is approximately 7.8 m (25 ft) thick. Therefore, residual concentrations of 
this contaminant are predicted to be protective of groundwater and the Columbia River. 

c 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 l 73-340-
730(3)(a)(iii), 1996 [Method B for surface waters]) . 

= not applicable RAG = remedial action goal 
BG = background RESRAD . = RESidua1 RADioactivity (dose assessment model) 
COPC = contaminant of potential concern RDL = required detection limit 
Ef'A = Environmental Protection Agency WAC = Washington Administrative Code 

Table-3b. Comparison of Maximum Contaminant Concentrations to Action Levels for 
th 100 F 26 15 E l B kfill V ifi f S l' E t (2 P ) e - - : arty ac I er 1ca 10n ampmg ven. ages 

Generic Site Lookup Valuesa (pCi/g) Does the Does the 
Maximum 

COPCs Maximum 
Shallow Zone 

Groundwater River Result 
Result Pass 

Result Protection Protection RESRAD 
(mg/kg) Lookup Value 

Lookup Value Lookup Value 
Exceed Modeling? 
RAGs? 

Carbon-14 2.52 8.69 b b No -- -- --

Maximum Soil Cleanup Levels, (mg/kg) a Does the Does the 

COPC Result Direct Protective of Protective of 
Maximum Result Pass 

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

Arsenic 2.2 (<BG) 20 20 20 No --
Barium 40.1 (<BG) 5,600 132 224 No --
Beryllium 0.17 (<BG) 10.4 1.51 1.51 No --

Boron° 1.4 16,000 320 C No -- --
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Table 3b. Comparison of Maximum Contaminant Concentrations to Action Levels for 
th 100 F 26 15 E · I B kfill V ifi f S r E t (2 P ) e - - : arty ac I er 1ca ion amp m2 ven. a2es 

Maximum Soil Cleanup Levels, (mg/kg) a 
Does the Does the 

Maximum Result Pass 
COPC Result 

Exceed RESRAD (nig/kg) Direct Direct Direct 
Exposure Exposure Exposure RAGs? Modeling? 

Cadmium& 0.12 (<BG) 13.9 0.8 1 0.81 No --
Chromium, Total 8.2 (<BG) 80,000 18.5 18.5 No --
Cobalt 5.1 (<BG) 1,600 32 C No -- --
Cooner 13.7 (<BG) 2,960 59.2 22.0 No --
Lead 3.2 (<BG) 353 10.2 10.2 No --
Manganese 235 (<BG) 11 ,200 512 512 No --
Nickel 9.4 (<BG) 1,600 19.1 27.4 No --
Vanadium 31.3 (<BG) 560 85.1 C No -- --
Zinc 28.3 (<BG) 24,000 480 67.8 No --
• 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, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
b The 100 Area RDR/RA WP (DOE-RL 2005) does not provide soil cleanup levels for this contaminant to be protective of 

groundwater and the Columbia River. Based on the lowest radionuclide soil partitioning distribution coefficient (for cesium-
137 [50 mUg]), no radionuclide contaminant is predicted to migrate more than 1 m (3.3 ft) vertically in 1,000 years (BHI 
2005). The vadose zone underlying this waste site is approximately 7.8 m (25 ft) thick. Therefore, residual concentrations of 
this contaminant are predicted to be protective of groundwater and the Columbia River. 

c No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or ambient water quali ty criteria values are available to calculate cleanup levels 

(WAC 173-340730(3)(a)(iii), 1996 [Method B for surface waters]). 

= not applicable 
= background 

RESRAD = RESidual RADioactivity (dose assessment model 
BG 
COPC 
RAG 

= contaminant of potential concern 
= remedial action goal 

WAC = Washington Administrative Code 
RDL = required detection limit 

Table 3c. Comparison of Maximum Contami-nant Concentrations to Action Levels for 
th 100 F 26 15 BCL St k ·1 V "fl f S r E t (2 P ) e - - : OC :pl e en 1ca 1On amp mg ven. ages 

Soil Cleanup Levels, (mg/kgt Does the Does the 

COPC 
Maximum Result Maximum Result Pass 

(mg/kg) Direct Protective of Protective Exceed RESRAD 
Exposure Groundwater of the River RAGs? · Modeling? 

Arsenic 2.5 (<BG) 20 20 20 No --
Barium 66.9 (<BG) 5,600 132 224 No --
Beryllium 0.29(<BG) 10.4 1.51 1.51 No --
Boron 1.9 16,000 320 b No -- --
Chromium, Total 9.5 (<BG) 80,000 18.5 18.5 No --
Cobalt 5.9 (<BG) 1,600 32 b No -- --

Cooner 14.3 (<BG) 2,960 59.2 22.0 No --
Lead 5.0 (<BG) 353 10.2 10.2 No --
Manganese 277 (<BG) 11,200 512 512 No --
Nickel 9.7 (<BG) 1,600 19.1 27.4 No --
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Table 3c. Comparison of Maximum Contaminant Concentrations to Action Levels for 
th 100 F 26 15 BCL St k 'I V ifi f S r E t (2 P ) e - - : OC :pl e er 1ca 10n amp mg ven. ages 

Soil Cleanup Levels, (mg/kg)" Does the Does the 

COPC 
Maximum Result 

Direct Protective of Protective 
Maximum Result Pass 

(mg/kg) 
Exposure Groundwater of the River 

Exceed RESRAD 
RAGs? Modeling? 

Vanadium 36.7 (<BG) 560 85 .1 b No -- --
Zinc 34.8 (<BG) 24,000 480 67.8 No --
• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (DOE-RL 

2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. · 
b No cleanup level is available from the Cleanup Levels and Risk Calculations (Cl.ARC) 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]). 

BCL 
BG 
COPC 

= not applicable RAG = remedial action goal 
= below cleanup level RESRAD = RESidual RADioactivity (dose assessment model) 
= background RDL = required detection limit 
= contaminant of potential concern WAC = Washington Administrative Code 

DATA EVALUATION 

Radionuclides 

Table 4 compares the pipeline excavation radionuclide cleanup verification maximum results 
presented in Table 3a to direct exposure single radionuclide 15 rnrem/yr dose-equivalence values 
and shows the sum of fractions evaluation for comparison of the total radionuclide dose to the 
RAG of 15 rnrem/yr. The columns on the left side of Table 4 are the CO PCs and maximum 
values, corrected for background, as appropriate. The fourth column of Table 4 presents the 
single radionuclide 15 rnrem/yr dose-equivalence activity, and the last column presents the 
statistical values divided by the dose-equivalence activity. As demonstrated by the summation of 
these fractions, the total dose above background contributed by residual radionuclide populations 
will be sigajficantly less than the-15-rnrem/yr RAG. RESRAD evaluation of dose rates due to 
residual concentrations of cesium-137 and europium-152 shows that the maximum dose 
rate (1.15 rnrem/yr) occurs at the present time and that the excess cancer risk associated with the 
radionuclide concentrations corresponds to a carcinogenic risk of 1.04 x 10-5 which is within the 
standard CERCLA risk range of 10-4 to 10-6

. 

A similar calculation was prepared for one of the focus samples presented in Table 3b. This 
sample was taken in the early backfill area of 100-F-26: 15. Carbon-14 was detected at 2.52 
pCi/g in this sample. Using the methodology described above and a 15 rnrem/yr direct exposure 
dose-equivalence value of 8.69 pCi/g (DOE-RL 2005b), the maximum dose rate for carbon-14 is 
4.35 rnrem/yr and occurs at the present time. The excess cancer risk associated with the 
radionuclide concentrations corresponds to a carcinogenic risk of 5.3 x 10-6 as determined by a 
RESRAD evaluation. This result is within the standard CERCLA risk range of 10-4 to 10-6. 

The 100 Area RDR/RA WP (DOE-RL 2005b) does not provide soil cleanup levels for cesium-
137 and europium-152 to be protective of groundwater and the Columbia River. Based on the 
lowest radionuclide soil partitioning distribution coefficient (for cesium-137 [50 mL/g]), no 
radionuclide contaminant is predicted to migrate more than 1 m (3.3 ft) vertically in 1,000 years 
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(BHI 2005). The vadose zone underlying this waste site is approximately 7 .8 m (25 ft) thick. 
Therefore, residual concentrations of the radionuclide contaminants are predicted to be protective 
of groundwater and the Columbia River. 

Table 4. Sum of Fractions Evaluation of Attainment of Radionu~lide Direct 
E RAG f V ifi f S I xposure s or er 1ca 10n amp es. 

Maximum Values 
Activity Equivalent to 

COPCs 15 mrem/yr Dosea Fraction (pCi/g) 
(pCi/g) 

Cesium-137 0.092 6.2 0.015 
Europium-152 0.205 3.3 0.062 

Sum of Fractions 0.077 
Equivalent Dose (mrem/yr) 1.16 

• Single radionuclide 15 mrem/yr dose-equivalence values and derivation methodology are presented in the JOO 
Area RDRIRA WP (DOE-RL 2005b). 

Similarly, the 100 Area RDR/RA WP (DOE-RL 2005b) does not provide soil cleanup levels for 
carbon-14 to be protective of groundwater and the Columbia River. Carbon-14 has a soil 
partitioning distribution coefficient of 200 ml/g (DOE 2005b) and is not predicted to migrate 
more than 1 m (3.3 ft) vertically in 1,000 years (BHI 2005). Therefore, the residual 
concentration of carbon-14 is predicted to be protective of groundwater and the Columbia River. 

Nonradionuclides 

All verification sample nonradionuclide COPCs achieved compliance with direct exposure, 
groundwater, and river protection RAGs. When using a statistical sampling approach, a RAG 
requirement for nonradionuclides is the WAC 173-340-740(7)(e) three-part test. The a2!)lication 
of the three-part test for the 1 00-F-26: 15 pipeline site is included in the statistical calculations 
(Appendix A). All residual COPC concentrations for the 100-F-26: 15 pipeline site pass the 
three-part test. 

Assessment of the risk requirements for the 100-F-26: 15 waste site, Miscellaneous Pipelines 
Associated with the 132-F-6, 1608-F waste water pumping station, is determined by calculation 
of the hazard quotient and carcinogenic ( excess cancer) risk values for nonradionuclides. These 
calculations are located in Appendix B. The requirements include an individual hazard quotient 
of less than 1.0, a cumulative hazard quotient of less than 1.0, an individual contaminant 
carcinogenic risk of less than 1 x 10-6

, and a cumulative excess carcinogenic risk of less than 
1 x 10-5_ These risk values were conservatively calculated for the entire waste site using the 
highest values from each of the decision units. Risk values were not calculated for constituents 
that were not detected or were detected at concentrations below Hanford Site or Washington 
State background values. The calculations indicated that all individual hazard quotients for 
noncarcinogenic constituents are less than 1.0. The cumulative hazard quotient for the 
100-F-26:15 waste site is 2.6 x 10-3

_ All individual cumulative carcinogenic risk values are less 
than 1 x 10-6• The cumulative carcinogenic risk value is 1.1 x 10-7_ Therefore, nonradionuclide 
risk requirements are met. 
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VERIFICATION SAMPLING 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 requirements specified in the site­
specific sample design (WCH 2007a). A review of the sample design (WCH 2007a), the field 
logbook (WCH 2007c), and applicable analytical data packages has been performed as part of 
this DQA. This DQA was performed in accordance with site specific data quality objectives 
found in the 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., closeout decisions) . The DQA _completes the data life 
cycle (i .e., planning, implementation, and assessment) that was initiated by the data quality 
objectives process (EPA 2000). 

The closeout sampling approach for the 100-F-26:15, Miscellaneous Pipelines Associated with 
the 132-F-6, 1608-F waste water pumping station, included a sample design with multiple 
subunit areas. All samples were collected per the sample design. 

Gross alpha and gross beta were required analyses for all samples. Gross alpha and/or gross beta 
analyses are screening methods used to evaluate if additional isotopic analyses are required. 
Verification sample data collected at the 100-F-26: 15 waste site(s) were provided by the 
laboratories in two sample delivery groups (SDGs): SDG K0881 and SDG K0894. In the 
analytical data set, SDG K0881 had elevated results for gross alpha and/or gross beta for samples 
115720, 115721, 115726, 115729, 115730, 115731, 115733, and 115734. SDG K0894 had 
elevated results for gross beta for sample 115739. The appropriate isotopic analyses were 
requested for these samples. Specifically, elevated gross alpha results prompt additional 
analyses for isotopic forms of plutonium, americium, and. uranium, -and elevated gross beta 
results l€ad to additional analyses for strontium. 

Usually, the isotopic analyses determine if specific Hanford related contaminants are the source 
of the elevated gross alpha or gross beta results. However, in the analytical data set for 
100-F-26:15, the data had inconsistent results between the gross alpha and the plutonium isotopic 
analysis, and/or gross beta and the strontium isotopic analyses. It is possible that variability in 
the background levels is responsible for these results. In instances without a clear explanation of 
the data, the laboratory is asked to rerun samples. The 100-F-26: 15 gross alpha and/or gross beta 
analyses were rerun for the samples with inconsistent results. 

Where two sets of data are created during the investigation of the elevated gross alpha/beta 
results, an examination of both sets of data is made in comparison to the isotopic analyses. 
Because they are specific, the isotopic results are more reliable than the screening methods. The 
data set most consistent with the isotopic analysis is considered more reliable. If the second data 
set is determined to be more reliable, the first data set is excluded and the second data set is used 
for decision-making purposes. If an evaluation of the two data sets is inconclusive, then the first 
(original) data set is retained and used for decision-making purposes, while the second data set is 
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excluded from the data set. Duplicated data are accepted or excluded in sets. Individual results 
from multiple data sets are not mixed to create a desired result. The two sets of data for 
100-F-26:15 gross alpha and gross beta analyses are shown in Table 5. 

Table 5. 100-F-26:15 Gross Alpha and Gross Beta Results. 

SDG Sample Original Result Re-run Result 

Gross Alpha (pCi/g) 

K0881 J15726 46.6 8.55 

K0881 J15730 69.8 -0.918 

K0881 J15733 118 2.3 

Gross Beta (pCi/g) 

K0881 J15720 37.8 20.7 

K0881 J15721 78.9 10.7 

K0881 J15729 51.4 16.9 

K0881 J15730 40.2 -0.422 

K0881 J15731 135 14.2 

K0881 J15733 134 18.7 

K0881 J15734 33 16.9 

K0894 J15739 34.2 16.8 

The results of the second gross alpha and gross beta analyses are consistent with the results from 
the more precise plutonium and strontium isotopic analyses. Therefore, the second data ·set is 
more reliable than the first data set, and is presented in Appendix A. 

No major deficiencies were identified in the analytical data set. SDG K0894 was submitted for 
third-party validation. Minor deficiencies are discussed below. 

SDGK0881 
This SDG comprises 15 field samples (J15720-J15734) and an equipment blank (J15746) 
collected from the 100-F-26:15 shallow zone excavations. Two field duplicate pairs are included 
in this SDG (J15721/ J15722 and J15728/J15729). These samples were analyzed for ICP metals, 
mercury, hexavalent chromium, gross alpha, gross beta, and by gamma spectroscopy. In 
addition, samples J15721 , J15726, J15730, J15731 , J15733 were analyzed for total strontium by 
beta counting, and samples J15726, J15730, J15731 , J15733 were analyzed for plutonium 
isotopes by alpha spectroscopy. No major deficiencies were found in SDG K0881 . Minor 
deficiencies are as follows: 

All samples, with the exception of sample J157 46 (the equipment blank), were reported with 
three-fold dilutions for ICP metals due to sample matrix. 
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In the initial digestion batch, sample 115720 indicated a high concentration of silver that wasn't 
supported by the replicate or matrix spike result. The sample was redigested in batch 07L0367, 
and was subsequently found to be free of silver contamination. 

Also in the ICP metals analysis, the relative percent difference (RPD) for silicon is above the 
acceptance criteria at 44.6%. The silicon data for SDG K0881 may be considered estimated. 
Estimated data are useable for decision-making purposes. 

Calcium, sodium, and zinc were reported in the MB at a concentration below the CRQL but not 
less than 115th of the concentration reported in the equipment blank, sample 115746 (i.e., the field 
sample concentration is low enough that the MB concentration is of similar magnitude). The 
calcium, sodium, and zinc result for sample 115746 may be considered estimated. Estimated 
data are acceptable for decision-making purposes. 

The matrix spike (MS) recoveries for four ICP metals (aluminum, iron, antimony, and silicon) 
are out of project acceptance criteria. For aluminum, iron, and silicon, the spiking concentration 
was insignificant compared to the native concentration in the sample from which the MS was 
prepared. The deficiency in the MS is a reflection of the analytical variability of the native 
concentration rather than a measure of the recovery from the sample. To confirm quantitation, 
post-digestion spikes and serial dilutions were prepared for each analyte with results ranging 
between 96.7-106.9%. Antimony did not have mismatched spike and native concentrations in 
the original MS . The original MS recovery for antimony was 69.8%. The antimony data for 
SDG K0881 may be considered estimated. Estimated data are useable for decision-making 
purposes. 

SDGK0894 
This SDG comprises 11 field samples: 8 statistical samples (J15735 - J15742) collected from the 
100-F-26: 15 shallow zone excavation, and 3 composites samples (J15743 - J15745) collected 
from the BCL stockpiles. These samples were analyzed for ICP metals, mercury, hexavalent 
chromium, gross alpha, gross beta, and by gamma spectroscopy. SDG K0894 also contains data 
from the 118-F-2 and 118-F-5 waste sites, this DQA discussion is limited to the sample results 
for 100-F-26: 15. SDG K0894 was submitted for third-party validation. No major deficiencies 
were found in SDG K0894. Minor deficiencies are as follows: 

In the radionuclide analyses, all gross beta results were qualified as estimated and flagged "J" by 
third-party validation, due to method blank contamination. Estimated data are useable for 
decision-making purposes. 

In the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, 
and silicon) are out of project acceptance criteria. For most of these analytes, the spiking 
concentration was insignificant compared to the native concentration in the sample from which 
the MS was prepared. The deficiency in the MS is a reflection of the analytical variability of the 
native concentration rather than a measure of the recovery from the sample. To confirm 
quantitation, post-digestion spikes and serial dilutions were prepared for each analyte with 
results ranging between 100.5-110.7%. Antimony did not have mismatched spike and native 
concentrations in the original MS. The original MS recovery for antimony was 73.7%. 
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The antimony data for SDG K0894 were ·qualified as estimated with a "J" flag by third-party 
validation. The data are useable for decision-making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

RPD evaluations of main sample(s) versus the laboratory duplicate(s) are routinely performed 
and reported by the laboratory. Any deficiencies in those calculations are reported by SDG in 
the previous sections. 

Field quality assurance/quality control (QA/QC) measures are used to assess potential sources of 
error and cross contamination of samples that could bias results. The field QA/QC samples for 
the 100-F-26: 15 waste site, listed in the field logbook (WCH 2007c), are two sets of primary and 
duplicate field samples from the excavation shallow zone (115721/115722 and 115727/115728). 
The main and QA/QC sample results for the excavation shallow zone are presented in 
Appendix A of this document. 

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 COPC. Only analytes with values above five times the detection 
limits for both the main and duplicate samples are compared. The 95% UCL calculation brief in 
Appendix A provides details on duplicate pair evaluation and RPD calculation. The data are 
suitable for the intended purpose of cleanup verification. 

Radionuclides. None of the radionuclide RPDs calculated for the field duplicates are above the 
acceptance criteria (30%). The data are useable for decision-making purposes. 

Nonradionuclides. None of the nonradionuclide RPDs calculated for the field duplicates are 
above the acceptance criteria (30%). The data are useable for decision::cmaking purposes. 

RPDs for the remaining radionuclides and nonradionuclide analytes are not calculated because 
an evaluation of the data shows that the analytes are not detected in both the main and duplicate 
sample at more than five times the target detection limit. RPDs of analytes detected at low 
concentrations (less than five times the detection limit) are not considered indicative of the 
analytical system performance. The data are useable 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 five times the target detection limit (TDL), including 
undetected analytes. In these cases, a control limit of± 2 times the TDL is used (Appendix B) to 
indicate that a visual check of the data is required by the reviewer. None of the sample results 
required this check. A visual inspection of all of the data is also performed. No additional major 
or minor deficiencies are noted. The data are useable for decision-making purposes. 
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Data Quality Assessment Summary 

Limited, random, or sample matrix-specific influenced batch QC issues such as those discussed 
above, are a potential challenge 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: 15 verification sampling data found that the analytical results are accurate within the 
standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for 100-F-26: 15 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. Detection limits, precision, accuracy, and 
sampling data group completeness were assessed to determine if any analytical results should be 
rejected as a result of QA and QC deficiencies. The analytical data were found acceptable for 
decision-making purposes. The verification sample analytical data are stored in the ENRE 
project-specific database prior to being submitted for inclusion in the HEIS database. The 
verification sample analytical data are also summarized in Appendix A. 

SUMMARY FOR INTERIM CLOSURE 

The 100-F-26: 15 subsite, Miscellaneous Pipelines Associated with the 132-F-6, 1608-F waste 
water pumping station, has been remediated in accordance with the Remaining Sites ROD 
(EPA 1999) and the RDR/RA WP (DOE-RL 2005b). The site was remediated by removing 
approximately 82 m3 (107 yd3

) of material for disposal at the Environmental Restoration 
Disposal Facility. Statistical sampling to verify the completeness of remediation was performed, 
and analytical results for the decision units (excavation footprint, early backfill, and overburden) 
were shown to meet the cleanup objectives for direc_t exposure, groundwater protection, and river 
protection. Accordingly, an interim closure reclassification is supported for the 100-F-26: 15 
subsite. The site does not have a deep zone or residual contaminant concentrations that would 
require any institutional controls. 
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APPENDIX A 

CALCULATION BRIEF 

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

100-F-26:15 Waste Site Cleanup Verification 95% UCL Calculations, 0100F-CA-V0288, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculation that is provided in this appendix has been generated to document compliance 
with established cleanup levels . This calculation should be used in conjunction with other 
relevant documents in the administrative record. 
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Acrobat 8.0 

CALCULATION COVER SHEET 

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

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0288 

Subject: 100-F-26:15 Cleanup Verification 95% UCL Calculation 

Computer Program:_E_x_c_e_l ___________ _ Program No: -=Ex=..:..::cc.::.e.c..l 2=-0:....:0:....:3'-----------

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

Committed Calculation l8J Preliminary [J Superseded D Voided 0 

0 NA S. W. Callison , tz.-S-07 
Total= 24 

\ 

SUMMARY OF REVlSION 

WCH-DE-018 (05/08/2007) *Obtain Cale. No. from Document Control and Form from Intranet 
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Washington Closure Hanford CALCULATION SHEET 

Cale. No. 0100F-CA-V0288 Rev. No. 0 Originator H. M. Sullowa Date 11/27/07 
Project 100-F Field Remeoatio Job No. 14655 
Subject 100-F-26:15 CLEANUP VERIFICA N 95% UCL CALCULATIONS 

Checked M. J. Aepel /;n. ~ Date~~ 
Sheet No.~-

1 Summary 

. ; Purpose: 

4 
Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 

5 
perform the Washington Administrative Code rtJAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for 

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

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

8 
9 Table of Contents: 

Sheets 1 to 3 - Calculation Sheet Summary 10 
11 Sheet 4 to 5 - Calculation Sheet Shallow Zone Verification Data 
12 Sheet 6 to 9 - Calculation Sheet Duplicate Analyses 
13 Sheet 1 O to 12 - Ecology Software (MTCAStat) Results 
14 Attachment 1 - 100-F-26:15 Verification Sampling Results (11 sheets) 
15 

;~ Given/References: 

18 1) Sample Results (Attachment 1). 

19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology (1996). 
20 3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, 
21 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
22 4) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department of 
23 Energy, Richland Operations Office, Richland, Washington. 
24 5) DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 
25 Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
26 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 
~~ Olympia, Washington. 

29 
7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 

30 Be/ow-detection Limit or Below-POL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology, 
31 Olympia, Washington. 
32 8) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC II), Publication #94-145, 
33 Washington State Department of Ecology, Olympia, Washington. 
34 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
35 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspX>. 
36 10) EPA, 1994, USE PA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
37 EPA 540/R-4/013. U.S. Environmental Protection Agency, Washington, D.C. 
38 11) WAC 173-340, 1996, ' Model Toxic Control Act - Cleanup,' Washington Administrative Code. 
39 
40 
41 Solution: 

42 Calculation methodology Is described in Ecofogy Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL 2005b). 

43 Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-34D-740(7)(e) 3-part test for 
44 nonradionuclides, and the RPD calculations for each COCLCOPC. The hazard quotient and carcinogenic risk calculations are located in 
45 a separate calculation.brief as an-appendix to the Remaining Sites Verific,i.tion Package (RSVP). 
46 
47 Cafculatlon Description: 
48 The subject calculations were performed on data from soil verification samples (Attachment 1) from the 100-F-26:15 waste site. The 
49 data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or 
50 creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is 
51 documented by this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data were collected, and the 
;; results are also included in Attachment 1. As the maximum detected values for these data sets are used instead of the 95% UCL 

54 (additional discussion is provided in the RSVP), calculations on these data sets are not included herein. Duplicate RPO results are 

55 used in evaluation of data quality within the RSVP for this site. 

56 
57 L-----------------------------------------------.....1 
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1 Summary (continued) 
2 Methodology: 
3 For nonradioactive analytes with S50% of the data below detection limits and all detected radionuclide analytes, the statistical value 
4 calculated to evaluate the effectiveness of cleanup is the 95% UCL For nonradioactive analytes with >50% of the data below detection 
5 limits, as detenmined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set is used 
; instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum detected 

8 values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections. 

9 Calculated cleanup levels are not available in Ecology (2005) under WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, 

10 potassium, silicon, and sodium; therefore, these constituents are not considered site COCs/COPCs and are also not included in these 
11 calculations. The 95% UCL values were also not calculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, 
12 as these isotopes are not related to the operational history of the site and thus not considered COCs/COPCs. 
13 
14 All nonradionuclide data reported as being undetected are set to½ the detection limit value for calculation of the statistics (Ecology 
15 1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not 
16 report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of 
17 duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as 
18 · described above. 
19 
20 
21 For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and 

22 the 95% UCL calculated on the appropriate distribution using Ecology software. For non radionuclide small data sets (n < 10) and all 

23 radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. 
24 For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software 
25 (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and 
26 due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for 
27 censored data are performed before software input and the resulting data set treated as uncensored. 
28 
29 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
30 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
31 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
;; 3) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 

34 
35 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 

36 greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined fo r each analytical method 
37 and is listed in Table 11-1 of the SAP (DOE-RL 2005a): Where direct evaluation of the attached sample data showed that a given 
38 analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not perfonmed. The RPD 
39 calculations use the following formula: 
40 
41 
42 
43 
44 

RPD =[ IM-SV((M+S)/2)]'100 

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

:~ ia:o~~;I~~ ~~;~:~~~:{;~a!i~it~~:t~~lr~~~~Cjf :~0 ~:~~~~l\~a;~ ~:~4~_al~~~~i~n;0 ~sv;:~:t:rs~~h:;03~~~~nt~<:;.t~:r tr~~i,:~:~o:~re 

48 data), further Investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 

49 the subject site. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP. 

50 
51 For quality assurance/quality control (QA/QC) split and duplicate RPD calculations, a value less than 30% indicates the data compare 
52 favorably_ For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split 
53 data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 
54 the subject site. Additional discussion Is provided In the data quality assessment section of the applicable RSVP, as necessary. 
55 
56 
57 
58 
59 
60 
61 
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1 Summary(contlnued) 
2 Results: 

-----

3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone 
4 excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use·in risk analysis and the 
5 RSVP for this site. 
6 ~-----------------------~ 
7 

Results Summary - Shallow Zone Excavation 

t---- ----- ----""""T-------- -.-----i 
8 Analyte 

95% UCL Maximum 

Result" Value• 

9 Cesium-137 
10 Europium-152 
11 Arsenic 
12 Barium 
13 Beryllium 

0.092 
0.205 

2.3 
77.3 
0.25 

·14 Boron 3.7 
15 Chromium 8.4 
16 Cobalt 5.8 
17 Copper 12.7 
18 Hexavalent Chromium 0.24 
19 Lead 4.1 
20 Manganese 280 
21 Molybdenum 0.56 

22 Nickel 9.6 
23 Vanadium 34.5 
24 Zinc 33.4 
25 Antimony 
26 Cadmium 
27 Mercury 
28 WAC 173-340-740(7)(e) Evaluation : 
29 
30 WAC 173-340 3-Part Test for most stringent RAG: 
31 95% UCL > Cleanup Limit? NO 
32 > 10% above Cleanup Limit? NO 
33 Any sample > 2x Cleanup Limit? NO 

0.85 
0.17 
0.13 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mQ/Kg 
mQ/KQ 
mg/kq 

ma/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

ma/ka 
ma/ka 
mQ/KQ 
ma/ka 

34 
35~"T_h_e_9_5°_¼_U_C_L-re_s_u_lt_o_r_m_ax- im_ u_m_v_a_lu_e_,_d_e_p_e_nd_l_n_g_o_n_d_a-ta-ce~n-s-o-rs_h_,ip, 

36 as described in the methodology...section. 
---f37 QA/QC= quality assurance/quality control 

38 RSVP = remaining sites verification package 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

53 
54 
55 

Relative Percent Difference Results, J15721 
and J1 5722b - QA/QC Analysis 

Analyte Duplicate Analysis" 
Potassium -40 13.0% 
Aluminum 8.0% 
Barium 20.5% 
Boron 38.7% 
Calcium 14.0% 
Chromium 7.8% 
Copper 12.2% 
Iron 3.0% 
Maanesium 10.2% 
Manganese 18.2% 

Silicon 9.1% 
Vanadium 10.6% 
Zinc 4.2% 
b 56 Relative percent difference evaluation was not 

57 required for analytes not included in this table. 
58 <These values are discussed in the RSVP. 
59 

Relative Percent Difference Results, J15728 

and J15729b - QA/QC Analysis 

Analyte Duplicate Analysis< 

Potassium-40 7.1% 
Aluminum 7.8% 
Barium 12.0% 
Boron 8.0% 
Calcium 8.9% 
Chromium 2.8% 
Copper 4.8% 
Iron 8.4% 
Magnesium 5.6% 
Manganese 9.2% 
Silicon 0.3% 
Vanadium 10 .6% 
Zinc 6.6% 
bRelat1ve percent d1tterence evaluation was not 

required for analytes not included in this table. 
<These values are discussed in the RSVP. 

Abbreviations/Acronyms: 
The following abbreviations and/9r acronyms are 
used in this calculation: 
B = blank contamination (organics) 
BG = background 
C = blank contamination (inorganics) 
CCC = contaminant of concern 
COPC = contaminant of potential concern 
DE = direct exposure 

GW=ground~ 
J = estimate 
MDA = minimal detectable activity 
MTCA = Model Toxics Control Act 
POL= practical quantitation limit 

Q = qualifier 
QA/QC = quality assurance/quality control 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RAW P = remedial design report/remedial 

action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPD = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL = target detection limit 
U = undetected 
UCL= upper confidence limit 

WAC= Washington Administrative Code 
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Subject 100-F-26:15 CLEANUP Vl::HIH(;AI IUN Y:>% U<.;L CALWLAflONS 

i Shallow Zone ver1ttcat1on Data 

Attachment to Waste Site Reclassification Form 2007-031 

Date 1 l/27iU7 
Job No. I 4655 

Cale. No. J100F·CA-V0288 
Checked 11.1 . J. Appel · ·,,~1 /fr-· Rev. No. 0 / 

Date 11 );:;l.90 ""t-· 
Sheet No. 4 o 12 

2 Sampling HEIS Sample Cesium-137 Europlum-152 Arsenic Barium BMVlllum Boron ChromlLm Cobalt 
2 Arc:, Number Dato pCi/g O MDA pCi/g I O 1 MDA m<11l(n ; Q POL mnllm : 0 POL ITl<llko i Q ' PQL m o.'ko ! Q ! POL m n/1« 1 ; 0 POL pCVg : Q IJIDA 

4 -·· 2 ····-- ·-- J.1g_2! ___ _ 7~~~~!_Xl7 () ,Q!'l9 __ . __ . 0 .()1!_ Q.~5 . i .. . _O~J.Q_ 1.9 I ·· -_:.,_~.. .?..O·~ . 1.:c ...... 9.9_!\_ ... • .9cQl-! .. -·i- ····;- .. . .9.Q~- ·- ... .... ~~L ... c ... L ..... 1..1 .. . -- ---.J.L. __ u:: ... ~ __ !lc~~ ----·-· !j_.9 ___ ···'·--- ·· -- ·-!h~4_ 
5 IJupli<:•tR of. l 1~721 J15722 7/24/2007 0.110 0.04 0 .45 : 0.08 2.3 1 · .2 62.5 : C 0.06 0.14 , : 0.03 2.5 1.0 8.0 : C ' 0.29 5.8 , 0.23 

14 __ ··--- · -·-~ ····· . . .. .... J15?_~0- ···-· . 7~4@9?_ _ _Q,_Q_eQ . 0.04 0.25 .: ..... ··'· ···-·O.OIL .. .... -· 1.~ ·-·i-·-·--· '.,2.. 50.4 i c 1 0.06 0.22 i ! 0.03 1.7 l 1.0 7.2 ; c I 0.29 4.6 , 0.23 

~: !~ ······ ···· j}~{l~ ;ig~gg; g:g~~ c §:g~--•- ...... g:;}-i·-~--' ~'1l··- ---~------· ·+~-·-·----·~~:1-· : g I g:g: · g::; . . g:~~ ;:~ . ~ ~ :~ ~:~ I g: -1~: --···!r- : .;. -t;t 1 
--···- - - .. -- .. ··-·· ......... ·---·-· - ... ··- -- ------···. .. ···········- ·--·----- _ .... -- . . . .... ·.·-----· .. ······-···· . ····- -·-·····-·----=-+- ·---- -·· .. ,. ······- - · ····· · -· -- ···· - ·-··· ··--· -·- ··-··· ·j . ······•·· ···-···-· .. ·····- -···- - -·---·- ,--- ·~·-.. --...... ·-·----.. ·- -·-···+-·····- - -1 

26 21 J1 E742 7/30/2007 0.072 0.04 023 U · 0.23 2.3 1.2 (;;;l .i C I 0.0~ 0.21 ! ·' 0.03 1.0 U 1.0 8.2 ! C '. 0.2\l !>. ! : : U.:l:> . 
27 Statistical Computation Input Data 
28 Sampling HEIS sample Ceslum-137 Euroolum-1 52 Arsenic Barium Beryllium Boron Chromium Cobalt 
29 Ares Number Dale pClig · I O I MDA pCi/q I ,Q I MDA mq/kq Q ' PQL mQ(kg Q ! POL mg/kg : 0 : PQL mq/kq ; Q POL mq/kq ! 0 PQL pCV!! , Q ! MOA .. : 

38 9 J15730 7/24/2007 0.060 : '. 0.254 . 1.5 1 1 50.4 0.22 ' I 1.7 • . 7.2 I 4.6 . 

. - - ···-· .. --- ,. • ···--- - - - - - -• ---- - ,- + +--- - - . . ... . Oaf : t = :=-= -11-- ;_ ~ r -: -t ! _ ,--- -- : -=1~ =: f---.·-·-----· 40 11 

. ·-·-· - 'f?._, 
13 
14 

41 

42 
43 
44 
45 

·i···----·-- --- 0.19 , , 1.9 : , 9.5 , . 5.9 · ·· · · · ' I ·· ·· · ·· ··· °:J.'I · :- · · · ··· · ··' • ··· ~· ··· ·I--···· ·· -· · -· ----=--.---------·--
2.1 I 

.. 2 .6 . .. =;-- J ...... 
1.4 , i ---- -'· 

...... _ 2 3 ._ .1.·r 
2 .R I i 

46 

so :>1 J15742 7/30/2007 0.072 I 0.113 2.3 1 ; YU.. V•• · v .v u., v . , 

51 Statistica l Computations 
52 T Cesium-137 Europium-152 T Ars..nlc Barium Bervlllum Boron Chromium Coba lt 

Rad,onuchde :lata set. Use Rad,onuchde data set. Use Large data set (n,. 10), use nd I di 
1 

.b r • led I a,g., dat;i s,,1 (n > 1 0). use d 
I 
di t b r ' ct d I .arae data set (n-, 10). use Large data set (n >-10). use 

. . . . I Large data sel (n > 10) log normal Large data set in > 10) log normal 

53 950
, UCL 

I 
b ~" nonparametric ,-statistic. nonp"'" metric z-statistic. MTCAStat locnormal distrihution. a norma s rt, utl 10

1
. n rejec ' use MTCAS\at normal cllstribution. a, norrna s n utl 10

I1
n reJe e ' MTCAStat C>Qnorrnal distribution. MTCAStat lognormal distribulion. 

;o va ue asc;,,,i. O'l Z· S a s 1c. use z-sta s c. 

51 St&tis1ical value abo·,e backgrouno 0 .092 : 0.205 2.3 77.3 0.25 · 3.7 ' , 8.4 1 _ 5.8 
Most StringentC le·a·riup Limit for ....... .. __ DE/GW & River BGiGW & River BG/GW & Ri·,er 

62 nonradionuc llde and RAG tvoe 20 Protection 132 BG/GW Prote-:tion 1.51 Protection 320 GW Protection 18.5 Protection I 32 GW Protection 
63 WAC 173•340 3-PARTTEST 
64 95% UCL > Cleanup Umit? 
65 > 10% above Clea,up !..imit? 
66 A11y 1x1111ple > 2x. Ch;a~up Limit'? 

WAC 173-340 Compliance? NO 

NA - -·•-· . _N<:l I\A 

~ --·~~--- ............. ··-··-··-1--· ~g .. . I\A 
I\A - ... . - ··---· -·· . 

NO 
ND 

. ·No 

NA 
NA . .. NA ... 

.. __ NA ··--- .. ----
NA 
NA ---........ -

Because all values are Jelow The data set meets the 3-part tost Bcca.usc all values are bel·JW The data set meets the 3-part test Because au values are below Because all values a.-e below 
background (6.5 rrg/kg) , the criteria whon cor,parcd to tl10 moct background (1 .51 mg/kg), lho -;ritorio when compared to the background (18.5 mg/kg). the background (15.7 mgA<g}, the 

67 MTCA 3-part test is not requirad. s:ringent dean.1p limil MTCA 3-part test is not required. most stringent cleanu> limit. MTCA 3-part test is not required. MTCA 3-par! test is not required. 

68 t,G = uackg"Ound GW = grounowater MDA-= minimum detectable activi:y POL - p1acticel quantilafion rrr:i t UCL = upper c:onfidenc=! littit 
69 DE~ t.l n~ct e.c.po>0re I IC:15 - I !anto·ct LI1virormenl8f ln~onn11tlo"l System MTCI\ • \4odor To,:oic Conlrof Ad. U -= undetected WAC .... Wa.shi,,gto.'l AdminlstrativG Code 
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Subject 100-F-26::5 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

1 Shallow Zone V!!rl f lca1ion Data 
2 Sampling HEIS Sample Cnnner Hexava lent Chromium Lead Manqanese -- Molybdenum Nickel Vanad ium Zinc 
3 Area Number Date oCl/g : Q MDA oCVa Q MDA oCi/a ! Q . MDA pCVq ; Q ; MOA. mQ/kg : 0 POL mruKa Q POL fflll/kQ a , PQL ml1/kQ i Q : POL 

: -_cfu~~!!c~!.:J ! 5:72i'° -·j .:;~:~:: ·j~~~; ·;~J-:t~~-:· ·· ~;~l :_:_ .... J!l .·.--.·.·.:.· .... . -~-~i~:· ... ·-···-{i .. _1_. _:· _-}~L- · ··~i; .· .. :·.'.· .. :. -~ -~Ji1 

- · .•.... g:~: .... ·:.. .. ..g:;; _ .}~··-·-·-· ····- g:~;___ : :! _L ... )l:!L: ... ~~j_:~:I .l_Jit.~-
~ ·0u ··ilcaie

8
or"Ji572.B .... ~~:;: .... -,~;:~~ii·-·-· ~H-· ··{ i ··· t}~··· ·· ··[~·· ····: ~ ·: ··-~:~•·· ~:~ ! t!i· .... ··- ·~1--···r· i-- ·}~~ g:Wa- i- ···:· ··-g::~ ··- . ·-1t;-- i r:-.. -tit · -i · 11! ·t ·:i .. !-·~~·· - H~-·-·· 

: __ p -··-~~=--~·:_~ ·.·. ·~~~~· .. ~ : :;~~~~ .. ·: :~~~~ ·-·~-·n·-··~:··· .. . ··-~I~ ···::·:··~ ·;---· .. :g~r_~~ ~.··.-~~I·· .. ·: ··_·.·: .. -~:~·-· .... ·~;.:.·:.~ :.··~ ·::.--.~0~
2~.··= ~:::·:~;.il~J· ... ~L.J:~ _·· :::.:.!:.~~-. ·~:.·_···1~:!:~~~:· ~:: ;~~~.~ .. -.· ·-.r~~~··~· -·:··.·~:f:-TrL:.·~;.~ 

:~ -·· -· ~ · ······1~}~t····· · j~~}· · ·- --1·ft- ---·%- t·· ~:i·· . i:;t· -·~ -·· 1 ~~~i- -··---:1-·· .j ..... t-· ·~~~---- ··- ~:}····: ... -l· ··· 00~ g:;~ 1 : g::: ;:~ : 1 it · ~;•: · ·· -!-· ·· l~l ·· · ~N· ·· 1 {:·---·Hr ··· 

l! ·· l =~=1t ; •·.· -~t:$~1r --l~y-1-i~~~~;-t:lt~:t~-:-~--t ~:~:~:t~tr:t =;~t J-=l~···· JM~~:-J]i:·_ ·::ll•: Jr··t\t .... 
1a · · -i'4··· -· J1s1::is ·· -1/30/2001- ---,1:5· 1 

· c : · 0.2~ .. ·- 0.20· -· ·· u ., · 0 .20 .... ·· .. · 4'.6-- -:-·-L..-·c;g~·--· ···· .. itie .. i I ,) .2 o.46 · ··-~ l.i' ' · ·--o~ia · · ·.:·t ~ : .. j · 0.11 32.0 · ! o.23 31.9 · , c· : ·0.11 · 

~~=l:2)ii-iji[f!i~=-~Itr+:i~i::::!JJf :t~Lf if-dtltf Iil:-~t-.1~;{-{ 1~:~ffi}J;r(Ittt f :iL. 
27 Statistica l Computation Input Data 
2B Sampling HEIS Sample COooer Hexavalent Chromium Lead I Manaanese 
29 Area Nunib er Cate pCi/!l I Q ; LIDA pCi/11 Q MDA pCl/g , Q ! MDA I oCi/a ; 0 I MDA 

30 ...... 2 __ •...... J15721/J.15722. 7/2•/200?.._ -- 1_1.5 - . .!. ... . : . ·-. ···-- ---0.26 ...... .. . .. ·. - ··-- •. . 1 .. .. 3.9 ... I . . - -··--· .... ... M~ 

31 8 J16728/J1 5729 7/2•/2007 12,6 ! , 0.10 ' - -

H.: ... -. j _·-······ ·-m~~; .... ;l~g[=_JH ... t·.J _____ ·----···iii .. 1. .·-+·--·-· ······'· · ~ ~ .. : __ ·••:-•-···· 
35 ·····- _ 5 J15725 . . 7j2jl?~L ~ --·-}-. -· ; ....... ···• --~ --· . l. ... J ... ··· ···- ·- ·-··•·· 
36 6 Jl 5726 7/2•/2007 14.6 . 0.31 . I 

~ · --+--··· ···3PJ?36 -· --~~1~:ll:~· :!·~ 1 -· !-·····--···- -·-0±~-··,·• 
39 10 Jl 5731 

... 

Molybdenum 
mg/kg : a I POL 
o.61 · I 
o.67 ! T . ·· ·· ·· 

-~- . . [ . 

~a 
8.5 
102 

Nickel 

'07 

·s.a ·· ... ,. · 

Vanadium Zinc 
POL m O POL /k I O POL 

~~:~•-·-:·=.l ·····-··-··- ·. -=~~:! ·· ·t ·. J · .. ·:·: ··· .. 
. 31.3 1 I 

2B.7 I , 

~ .. >::.~~:~~~····· -.··.--~~t~::~.iliiL=itt.1-_~!·:-:·~·~.~:.·===:~·%.!t~t::t·:.===~:~ }1~~•-~.~~~:~:~: .. :· ~. · .. fr· .. !··~·~·-~~==· H1-r~~~-----~·~ ~~~::!~··~-·-t~=·~·=-:..-_iit-· ·r~t·: .............. ~ii~ l:..:-~·{ .. -·-
~ ·--·· ~} -··--·~~~l· .. ;~~~~---H·t··~· ....... -···· ···- ~::&-···~·- ··1······-- - ··· :} 1 i ·-·· ·-·>-· ~;~ ; ,-- ·----·· ··· ··i1t·-· ·- :,- ... .. -{~- -;· · :· ··--·-··· ··· ;~:~ : , ·-·---··-··{~}··-4-··\ 

~ ;~~~-~-~~~i~~i:iJi~~r;~~==~Fi~t~~-~i -f t;----·~•-· +2c~.::- ._::11~-~1:::J~~::~~: ==trt:d:::::~=7 ~:~! ... :~- :~;~=~11~-:-~-~=~:, 
51 Statistical Computations 
52 Coooer Hexavalent Chromium Lead ManQanes& Uolvbdenum Nickel Vanadium Zinc 

Large dala set (n >10), use Large data set (n >10), lognormal .L3rge dat3 set (n >10), use Large data sat (n >10), use Large data set (n >10), lagnormal Large data sGt (n >10), use Large datasel (n >10) , use Large data set (n >10), usG 
MTCAStat lognormal and normal dlstrbution rejected, IATCASl2.t fognormai MTCASlal loonormal "nd normal ,ti~lrihution rejecto.r1. MTCA.Sta l looncrmal MTCAStat lognormal MTCAStat lognonnal 

G3 
54 

05% UCL value boood on distribi.tion. usa , .. st;iti<.tir.. distrilution. distribution. use z·statistic. distribu1ion. dis;nbution. o1siribution. 
··--·~~·~~- :.:. ~:._·_· - ·~ ___ 21 __ T ··-~ ·:.~~=--~~=?.:r.~: : r: ···::c==~~ : :: .::}1._:-.:.:..=l·:~-.:.:_. ·· ·· -2i'·- ··-- ··-21-:-~:~-T:--:----- · 2· : . T----·-··-···2;·· ·.-:. :.- : .. ~::.- ~ ~::·-1ff ~-=r·::::L:..:. __ .:.. ... 

55 <:o < Detection limi1 0% · ; 1 
· 38°/.:a i ! D°k , 0% . : 43% : • 0% : : 0% : ·)% l ! 

~ ¥-;;:: -: :~~~ii-~ltE:~({ l~1i2:::~. :~~t-tI=~~:~: j~~ }~-~ ~ . · :_: ·:_ :!JJ=J:J :-.. ~•~ :Jik:l=:_i --·· --Jf ~-~~~::;;~;:!h:t:.i:~:~ 
6 1 - - StatIsticai value above backoround 12.7 I 0.24 I 4.1 i 280 1 i 0.56 , I 9.6 i 34 5 : 33.4 ; ! 

Mos! Stringent Cleanup limit 101 BG & River BG/GW & River BG!GW & A:ve· BG/GW BG & R!lle{ 
6, nonradionuclfde andRAG tvoe 22 Protecrfon 2 .0 Atver ProIecIlor. 10.2 ?rult!Ltiu11 512 Proteaio11 6 OW Protection 191 BG/GWProtection 85.1 P rult!cliuri 67.8 Prulc:;(lon 
63 WAC 173·340 3·PART TEST 
64 95'fo UCL ~ Clean,p Limit? _ . .':!..~ ...... __ .. 
65 > 10% oboYc ClrnnJp Limit, NA 
63 Any <arro/g > 2X CIGanJp Limit? • NA 

. ····· -·-··1·.~~~g .. .... . ····---··-·-··l --2 ..... ··- . . .. -··~-·~g.. . · -_· t ·. ~~ ..... -- ... . ·.·· +·-~·-·····---·-------1--··~~-·-·--··-···-· -·· 
NA 

--··· - ---,· ···-NA 
·-N"A.c----

WAC 173-340 

64L__··· 
65 BG c backyrounci 
6€ GW = grouod .. ater 

NO 

t1ecause all values are below 
hackground (22 rrg/kg) , U1e 

MTCA 3.pa,1 test is not 
required 

HEIS = riariord Environmental Information S','stem 
MDA = minimum oetec:tabte er.tivtty 

Remaining Sites Verification Package f or the 100-F·26:15, Miscellaneous Pipelines 

NO 

The data set meets tht! 3-~art test 
crtteria "'hen compared to :he 
moot ctringont cloarup lin-it. 

Because all values 3re below 
background (10.2 mg/kg), the 

MTCA 3-part test Is not 
re_g_uired. 

Becwse all values are below I The data sci meets the 3·par1 tos 
background (512 "'!)/kg), ;he crtteria wt-en co:npared to the 

MTCA 3-par1 les. <s no. most stringent ctaancp t,nIt. 
re_quired. 

MTCA = I.lode! To>cis Co1trol P-&l 
?OL = pracli;;al quanti•.ation "'1111 

U = uncetected WA<; = Washington Administrative Gede 
UCL= up~er ;onrtdence limit 

Because all vabes are be!Jw 
background (19.1 mg/kg), :he 

M"CA 3-p,ut tP.St is no1 
re_quired. 

Be-:ause all values are below 
,ackground (B5. 1 mg/k~J. the 

MTCA 3-part test Is not 
rey_uired. 

Because all values are !Blow 
tackground (67.B mg/kg). the 

MTCA 3-part test Is not 
required. 
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Washington Closure Hanford , /. ,( 
Originator H. M. Sulloway dJ/;;t-' ,,1 

Project 100-F Field Remediation 
Subject 100-F-26:15 CLEANUP VER IFICATION 95¾ UCL CALCULATIO NS 

1 
2 
3 
4 

Duplicate Analysis 
Sampling 

Area 
2 

5 
Duplicate of 

J15721 
6 A I naIvs1s: 
7 
8 
9 
10 
11 

12 

13 

14 
15 

16 

Duplicate 
Analysis 

Sampling 

Area 
2 

Duplicate of 
J15721 

17 Analysis: · 
18 
19 
20 
21 
22 

Duplicate 
Analysis 

Sample Sample 
Number Date 
J15721 7/24/2007 

J15722 7/24/2007 

TDL 
Both> PQL? 

Both >5xTDL? 
RPD 

Difference > 2 TDL? 

HEIS Sample 

Number Date 
J15721 7/24/2007 

J15722 7/24/2007 

TDL 
Both> POL? 

Both >5xTDL? 
RPO 

Dirference > 2 TDL? 

Ceslum-137 
mg/kg a PQL 
0 .099 0.053 

••••• # . 

0.11 0.04 

0.1 
Yes (continue) 

-- "!o-Stop (acceptable) 

No - acr.P.pt;ible 

Arsenic 

mg/kq a PQL 
1.9 1.2 

2.3 1.2 

10 
Yes (continue) 

No-Stoe {acceetable} 

No - acceptable 

Remaining Sites Verification Package fo r the I 00-F-26: I 5, Miscellaneous Pipelines 

Europium-152 
mg/kg a POL 
0.451 0.099 

0.449 0.084 

0.1 
Yes (continue) 

No-Stop (acceptab~e) 

No - acceptable 

Barium 

mg/kq Q POL 
50.9 0.06 --- .. --

62.5 0.06 

2 
Yes (continue) 
Yes (~lc::~PD) 

20.5% 
Not app licable 

Attachment to Waste Site Reclassification Form 2007-031 Rev. 0 

CALCULATION SHEET 

Date 11i27/07 Cale. No. 01 OOF-CA-V0288 Rev. No. O -----
Job No_ 14655 ----- Checked-- -,-,M~_~J.-A~p-p-e~I - J/():-,-1 ~i,..-- Date-,-i _,,/ _.::.._.1 <..j=- ,.,....ID+-

Sheet No. 6 of 12 ' 

Potassium-40 Radlum-226 Radlum-228 Thorium-228 GEA Thorium-232 GEA Aluminum 
mg/kg Q POL mg/kg a POL mg/kg a POL mg/kg Q PQL mg/kg Q POL mg/kg 0 POL 
15.6 0.33 0.606 0.081 .0.782 0.202 0.776 0 .052 0.782 0.202 5020 4.9 

--- ···- - ·· 

13.7 0.325 0.493 0.067 0 .754 0.15 0.739 0.042 0.754 0.15 5440 4.8 
-

0.5 0.1 0 .2 1 1 5 
Yes (continue) Yes (c~"-~~,:i1Je) ____ Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

-
Yes (calc RPD) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptaole) No-Stop (acceptable) Yes (calc RPD) --~ - .. . 

13.0% 8.0% 
Not applicable No - acceptable No - acceptable No - acceptable No • acceptable Not aoolicable 

Beryllium Boron Calcium Chromium Cobalt Copper 

mq/kg · Q POL mg/kg Q POL mg/kg a POL mg/kg a PQL mg/kg a PQL mg/kg Q POL 
0.08 0 .03 3.7 1.1 3450 2.1 7.4 0.29 0 0 .24 10.8 0.26 -- -- - - --- -·· · ---- - . --- -·····-- ··· - - -- -- -· ---~---- ..... 

0. 14 0 .03 2.5 1.0 3970 2.0 8 0.29 5.8 0 .23 12.2 0.26 

0.5 2 100 1 2 1 
Yes (continue) Yes (continue) -- Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

No-Slop (acceptable) No-Stop {acceptable) Yes (calc RPO) Yes (calc RPD) No-Stop (acceptable) Yes (calc RPO) 
14.0% 7 .8% 12.2% 

No - acceptable No • accep table Not applicable No, applicable No • acceptable Not app.licable 

A -7 



Washington Closure Hanford jj' 
5 Originator H. M. Sulloway yft"-· 

Project 100-F Field Remediatioii 

Attachment to Waste Site Reclassification Form 2007-031 

CALCULATION SHEET 

Date 11/27/07 
Job No. 14655 

Cale. No. 
Checked 

Subject 100-F-26:15 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

1 Ii Cup cate Anarvs s 

.2 
3 

4 

5 
-

Sampling 
Area 

2 
Duplicate of 

J15721 
6 A I . naIvs1s: 
7 
8 
9 
10 
11 

12 

13 

14 
15 

16 

17 
18 
19 
20 
21 
22 

Duplicate 
Analysis 

Sampling 

Area 
2 

Duplicate of 
J15721 

Ana1ysis: 

Duplicate 
Analysis 

Sample Sample 

Number Date 
J15721 7/24/2007 

J1572.?. 7/24/2007 

T DL 
Both> PQL? 

Both >5xTDL? 
RPD 

Oifference > 2 l DL? 

HEIS Sample 

Number Date 
J15721 7/24/2007 

. ····--· ..... ·-
J1S/22 7/24/2007 

TOL 
Both> PQL? 

Both >5xTDL? 
RPD 

Ditterence > 2 TDL? 

Hexavalent Chromium 

mg/kg a PQL 
0.25 0.2 

0.26 02 

0.5 
Yes (continue) 

No-Stop (accepta_~I~) 

No - acceptable 

Silicon 

mg/kg a PQL 
1670 2.5 

1830 2.5 . 

2 
Yes (continue) 
Yes.(calc-RPD) 

9.1% 
Not applicable 

Remaining Sites Verification Package for the J00-F-26:15, Miscellaneous Pipelines 

Iron Lead Magnesium Manganese 

mg/kg a PQL mg/kg a POL mg/ka a POL mg/kg Q PQL 
13100 7 3.7 0.97 3060 C 2.4 230 0.21 

13500 6.9 4.1 0.95 3390 C 2.3 276 0.2 

5 5 75 5 
Yes (continue) _ ··-·· Yes (continue) Yes (continue) Yes (continue) 
Yes (calc RPO) No-Slop (acceptable) Yes (calc RPO) Yes.(calc RPD) 

····--
3.0% !Q.2% 18.2% 

Not applicable No • a<;ceµtalJle Not aoolicable Not applicable 

Sodium Vanadium Zinc 

mg/kg a PQL mo/kci a POL ma/ka 0 POL 
137 2.1 33.8 · 0.24 32.3 0.1 2 

-··· ·-·-

124 2.0 30.4 0.23 33.7 0.12 

50 2 .5 1 
Yes (continue) Yes (continue) Yes (continue) 

No-Stop (acceptable) Ye~ ('?_§l lC RPO) Yes (calc RPO) 
10.6% 4.2% 

No - acceptable Not applicable Not applicable 

Rev. 0 

0100F-CA-V0288 ,~, 
M. J. Appel /J1-?f~ ( 

Rev. No. 0 
Date 1/{z.q fo"'t" 

Sheet No. 7 of 12° 

Molybdenum Nickel Potassium 

mg/kg a PQL mg/kg Q PQL mg/kg a PQL 
0.71 0.47 8.1 0.79 894 9.4 -- -- -··-·-· -- . . ...... . .. ·-·- -· ·- -· .. -.. 

0.51 0.46 8.9 0.78 1110 9.2 

2 4 400 
Yes (continue) Yes (continue) Yes (continue} 

No-Stop (acceptable} No-Stop (acceptable) No-Stop (acceptable) 

No - acceptable No - acceptable No - acceptable 

A-8 



,f 
Washington Closure Hanford ;/ ) 

Originator H. M. Sulloway ~ -­
Project 100-F Field Aeme iation 

Attachment to Waste Site Reclassification Form 2007-031 

CALCULATION SHEET 

Date 11/27/07 
Job No. --14_6_5_5 __ 

Rev. 0 

Cale. No. 01 OOF-CA-V0288 Rev. No. O 
Date--, -t -\G-- -Of....,/oq 

Subject 100-F-26:15 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

Checked-----:M-_-J __ ..,.A-pp_e_l_✓1-~-,c"'1~ 
Sheet No. 8 of 12 -----

up cate -1 D Ii 
2 

An I aIys1s 

Sampling Sample 
3 Area Number 

4 8 J15728 

5 
Duplicate of 

J15729 
J15728 

Semple 
Date 

7/24/2007 

7/24/2007 

Ceslum-137 Euro Jium-152 Potassium-40 
mg/kg a PQL mg/kg a PQL mg/kg a PQL 
0.208 0.028 0.284 0.07 14.6 0.284 

-- ·· ----
0.178 0 .029 0.278 0.071 13.6 0.233 

Radium-226 Radium-228 Thorlum-228 GEA Thorium-232 GEA Aluminum 
mg/kg a POL mg/kg a PQL mg/kg a POL mg/kg a POL mg/kg a POL 
0.555 0.051 0.863 o. ·, 11 0 .762 0.039 0.863 0.111 6380 4.8 

-- - ·-·· - - - ·- - ··" ·-- ···- -·· - ---· -···· -· - ·-·· - ····--- ····-·· ... ·-··-· -· . .. .... -- - . - -----
0.499 0.052 0.736 o.~ 16 0.865 0.055 0.736 0.116 5900 4.9 

6 ,.......;:..;.:.:;:::.L;=;__--==-=----------.-----=--,-----r---~-:-----,-----~=-----,-----::-7----.---~-=----,------;-----r-----;------,------:;:------, 
7 1-------.--_.:.;;~.,.,.--=-~=----+-....,.,--,....:.:.~-.,--+-~-.,......;;.;..;.,.,.--.--!----:c:--~=-=---__,..--1---:-:-~-'o_.1-:-:-----:,---+--=--:--o-' . .;;;;.2:-:----:---+---=-=---=--1~_-=--_t-_-:-:--'7"-1--:-:-_-:--_-+-_-=-=---=--s-:-:-_'7'""--1 

A na1ys s: 
TDL 0.1 0.1 0.5 

8 Y~ (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Both> POL? Yes (continue) Yes {continue) Yes (continue) 
9 --~---..._-+-_N_o_-S_to~p_ (~a_cc_e_,_p_ta_b_le)_ ... !'Jo-Stop (acceptable) -· --~Q:Stop (accepta.!?~L ·- _No-Stop (acceptable) ... Yes (calc RPO) 
10 7.8% 

Duplicate Both >5xTDL? N_~S_t_op _( a_cceptable) .. No:stop-(acceptable) Yes {calc RPO) 
Analysis RPO -

7.1% 
11 .__ ____ ,.._ ________ __. _____ .._ __ _._ ____ _.,_ ___ _,_ ___ _,_.,__ ___ ......... __ N_o_-_a_c_ce_.p_t_ab_l_e _ _._ __ N_o_-_a_cc_e_,_p_ta_b_l_e_...._ __ N_o_- a_c_c_e.,_p_ta_b_le _ __. ___ N_o_-_a_cc_e..,_p.t_a_bt_e __ ..._ __ N_ot_a-p..,_p_lic_a~.b_le __ ~ Difference > 2 TDL? No - acceptable No - acceptable Not applicable 

12 

13 
14 
15 

16 

17 
~8 
19 
20 
21 
22 

Sampling 
Area 

8 
Duplicate of 

J 15728 

Duplicate 
Analysis 

HEIS Sample 
Number Date 
J15728 7/24/2007 

J15729 7/24/2007 

TDL 
Both> POL? 

Both >5XTDL? 
RPO 

Difference > 2 TDL? 

Arseni<; 
mci/k<l a POL 

2.4 1.2 

2.6 1.2 

10 
Yes {continue) 

No-Stop _(acceptable) 

No - acceptable 

· Remaining Sites Verification Package for the 100-F-26:15, Miscellaneous Pipelines 

Barium Beryllium Boron Calcium Chromium Cobalt Copper 
ma/ka a POL mg/ka a PQL ma/ka Q POL mci/kci 0 PQL mQ/ka Q POL mq/kci a POL mct/k:ci Q POL 
63.7 0.06 0 .26 0.03 2.6 1 4010 2 11 0.29 6.4 0.23 12.9 C 0.26 

-- ··-···· --
56.5 0.06 0.25 0 .03 2.4 1.1 3670 2.1 10.7 0.3 5.9 0.24 12.3 C 0.27 

2 0.5 2 100 1 2 1 
Yes (continue) Yes (C:!)!:_l_ti_".ll~). . _ .. ~ Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) -
Yes {calc RPD) No-Stop (acceptable) _ No-Stop (acceptable) Yes.{calc RPO) Yes (calc RPD) N('.:~tC?.P. (~c.c.e~!1!-b~e.) ··-· .... __ Yes_(calc_RPD) 

12.0% 
Not applicable No - acceptable 

Wash ington Closure Hanford ~I _ 
Originator H. M. Sullowac~:at) 

Project 100-F Field Remediation 

No · acceptable 

Subject lOO•F-26:15 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

1 D r An I I upI1cate a ys s 
2 
3 

4 

5 

6 
7 
8 
9 
10 
11 

12 

13 
14 
15 

16 

17 
18 
19 
20 
21 
22 

Sampling 
Area 

8 
·-•-upiicate of 

J15728 
Analysis: 

Duplicate 
Analysis 

Sampling 
Area 

8 
Duplicate oi' 

J15728 
An alysis: 

Ouplicate 
Analysis 

Sample Sample 
Number Date 
J15728 7/24/2007 

J15729 7/24/2007 

TDL 
Both > POL? 

Both >SxTDL? 
RPO 

Difference > 2 TDL? 

HEIS Sample 
Number Date 
J15728 7/24/2007 

J15729 7/24/2007 

TDL 
Both> POL? 

Both >SXTDL? 
RPO 

Difference > 2 TDL? 

Iron Lead 
mg/ka o POL mQJKQ o POL 
17300 6.9 3.9 0.95 . . ··--
15900 7.1 3.7 0.98 

5 5 
Yes rcontinueJ Yes (continue) 
Yes (calc RPDJ .. ~?·?10P (acceptatiief · 

8:4% 
Nol applicable No - acceo1able 

Sodium Vanadium 
ma/ka o POL mnlrn o POL 

151 2.0 41.6 ~),~2. 

149 2.1 37.4 0.24 

50 2.5 
Yes (continue) Yes continue) 

No-Stop (acceptable) Yes (calc RPc:>t _ . 
10.6% 

No • acceptable Not applicable 

... - -· ·- .. ... .. .... 2.8'% .. .. .. 
8.9% 4.8% 

Not applicab le Not applicable No - acceptable Not applicable 

·CALCULATION SHEET 

Date 11/27/07 Cale. No. 0100F·CA·V0288 Rev. No. 0 
Job No. 14655 Checked M. J. Appel IVY1_t" Date 1,la9ic-,,. 

Sheet No. 9 of 12 

Magnesium Manganese Molybdenum Nickel Potassium Silicon 
mruKa o POL mg/kg a POL ma/ka o POL mru•a a POL mg/kg o POL mg/kg o POL 

3870 2.3 296 0.2 0.65 
·-· -· --- ... 0.46 .... _ 1~J __ 0.78 1070 9.2 649 2.5 -

3660 2.4 270 0.21 0.68 0.48 9.9 0.8 964 9.5 651 2.6 

75 5 2 4 400 2 
Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) 

Yes (calc RPDJ Yes (calc RPO) 
··-

_ No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) Yes (calc RPO) 

5.6% 9.2% 0.3% 

Not aoolicable Not aoolicable No - acceptable No - acceptable No - acceptable Not applicable 

Zinc 
mCl/KQ a POL 
37.3 0.12 

34.9 0.12 

1 
Yes (continue I ... 
Yes (catc RPO) 

6.6% 
Not applicable 

A -9 



Attachment to Waste Site Reclassification Form 2007-031 

2 
3 
4 
5 
6 
7 
8 
9 

10 

-· 11 
12 
13 
14 
15 
16 
17 
18 
Hl 
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 

Washington Closure Hanford I 

Originato r H. M. Sulloway rJJ11) S 
Pro ject 100-F Field Reme8iation 
Subtect 100-F-26:15 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

CALCULATION SHEET 

Date 11/27/07 
Job rilo. 14655 

Ecology Software (IIHCAStat) Resul_ts 

DATA ID Arsenic 95% UCL Calculation DATA ID 
2.1 J15721/J15722 56.7 J15721/J15722 
2.5 J1 G728/Jf5729 60.1 J15728/J15729 

1.45 J15720 Number of samples Uncensored values 5B J15720 
1.3 J15723 Uncensored 21 Mean 2.06 64.7 J15723 
1.6 J15724 Censored Lognormal mean 2.09 56.D J15724 
1.8 J15725 Detection limit or POL Std. devn. 0.49 206 J15725 
1.5 J15726 Method detection limit Median 2.10 52.2 J15726 
2.2 J15727 TOTAL 21 Min. 1.30 60.4 J1 5727 
1.5 J15730 Max. 3.10 50.4 J15730 
1.9 J15731 49.2 J1 5731 
2.--1 J1 5732 86.1 J15732 
2.1 J1 5733 49.3 J 15733 
2.4 J15734 Lognormal distribution? Normal distribution? 63.8 J15734 
3.1 J15735 r-squared is: 0.95 r-squared is: 0.96 58.2 J15735 
2.6 J15736 Recommendations: 72.2 J15736 
2.1 J15737 Use tognormal distribution. 46.5 J15737 
2.6 J15738 63.6 J15738 
1.4 J15739 UCL (Land's method) is 2.31 39.8 J15739 
2.3 J15740 70.8 J1 574C 
2.6 J15741 47.3 J15741 
2.3 J15742 632 J15742 

DATA ID Boron 95% UCL Calculation DATA ID 
3.1 J157~1/J15722 7.7 J15721/J15722 
2.5 J15728/J15729 8.2 J15728/J1572S 
1.9 J15720 Number of samples Unoonsorod values 9.1 J15720 
2.9 J15723 Uncensored 21 Mean 2.7 7.1 J15723 
4.4 J15724 Censored Lognormal mean 2.8 5.3 J15724 
12.9 J15725 Detection limit or POL Std. devn. 2.7 6.5 J15725 
2.6 J15726 Method detection limit Median-2.5- 8~6 J,5721> 
2.7 JJ.5]2-7 TOTAL 21 Min. 0.5 8.5 Jl!i/21 
1.7 J15730 Max. 1?.~ 7.2 J1 5730 
2.3 J15731 7.9 J15731 
2.5 J15732 8.9 J1 5732 
1.8 J15733 8.9 J 15733 
2.9 J15734 Lognorma! distribution? Nornai distribution? 11 .4 J1 5734 
1.9 J15735 r-squared is: 0.90 r-squared Is: 0.65 9.5 J15735 
3.7 .115736 Recommendations: 7.2 J15736 
0.5 J15737 Reject BOTH lognorrnal and normal distributions. 7.5 J15737 
5.2 J15738 - 8.2 J1 5730 
0.6 J15739 j.JCL (based on Z-statistic) i 3.7 5.5 J15739 
0.5 J15740 7.0 J15740 
0.6 J15741 6.4 J15741 
0.5 J15742 8.2 J15742 

Remaining Sites Verification Package for the I 00-F-26: I 5, Miscellaneous Pipelines 

Cale. No. 01 OOF-CA-V0288 Rev. No. 0 
Checked __ __;_M_._J_. Ap__._.p_e_l _...;.,l),_ 'l-...:\ ,~ft:_,:------,_ Date \_l \0,'-'1.\l;, -:i-

~ Sheet No. 10 of 12 

Barium 95% UCL Calculation DATA ID 
0.11 J15721 /J15722 
0.26 J 15728/J 15729 

Number of samples Uncensored values 0.13 J15720 
Uncensored 21 Mean 65.2 0.22 Jl5723 

Censored Lognormal mean 64.2 0.1 9 J15724 
Detection limit or POL Std. devn. 33.9 0.27 J15725 
Method detection limit Median 58.2 0.21 J15725 

TOTAL 21 Min. 39.8 0.26 J15727 
Max. 206 0.22 J15730 

0.22 J1 5731 
0.34 J15732 
0.22 J15733 

Lognormal distribution? Normal distribution? 0.31 J15734 
r-squared is: 0.715 r-squared is: 0.48 0.19 J15735 

Recommendations: 0.23 J15736 
0.21 J15737 

Reject BOTH lcgnormal and normal distributions. 0.26 J15738 
0.19 J15739 

UCL (baned on Z-statictic) is 77.3 0.25 J15740 
0.23 J15741 
0.27 J15742 

Chromium 95°~ UCL Calculation DATA ID 
5.4 J15721/J15722 
5.5 J15728/J15729 

Number al samples Uncensored values 5.5 J15720 
Uncensored 21 Mean 7.8 5.6 J15723 

Censored Lognormat mean 7.9 _A,6_ J157'24 
Detection limiLor POL Sta:Oevn. 1.4 4.7 J15725 
Method detection lirrit Median 7.9 5.5 J15726 

TOTAL 21 Min. 5.3 5,2 J15727 
Max. 11.4 4 .5 J15730 

5.0 J15731 
7.2 J15732 
5.7 J15733 

Lognormal distribution? Normal cis tribution? -7.1 J15734 
r-squared is: 0.97 r-squared is: 0.962 5.9 J 15735 

Recommendations: 5.6 J15736 
Use logn0<mal distribution. 5.0 J15737 

6.1 J15738 
UCL (Land's me1hod) is 8.4 4.3 J15739 

5.5 J15740 
4.7 J 15741 
5.7 J 15742 

Rev. 0 

Beryll ium 95% UCL Calculation 

Number of sanples Uncensored values 
Uncensored 21 Mean 0 .23 

Censored Lognormal mean 0.23 
Detection limit or PQL Std. devn. 0.052 
Method detection limit Median 0.22 

TOTAL . 21 Min . 0.11 
Max. 0.34 

Lognormal distribution? Normal distribution? 
r-squared is: 0.88 r-squared is: 0.95 

Recommendalions: 
Use normal distribution. 

UCL (based on \-statistic) Is 0.25 

Cobalt 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 21 Mean 5.S--

Censored Lognormal mean 5.5 
Detection limit or POL Std. devn. 0.8 
Method detection limit Median 5.5 

TOTAL 21 Min. 4.3 
Max. 7.2 

Lognormal distribution? Normal distribution? 
r-squared is: 0.95 r-squared is: 0.93 

Recommendations: 
Use !ognormal distribution. 

UCL (Lands method) is 5.8 
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Orig inator H. M. Sullowa 
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Attachment to Waste Site Reclassification Form 2007-031 

CALCULATION SHEET 

Date 11/27/07 
Job No. 14655 

Cale. No. __ .....;0"'"1...:;.00=-:F_-.:c.C __ A_-V--'0_2-'-88"----,. 
Checked M . . J AppRI ('(Y) { ~ 

Rev. No. o 
Date Cl\~~~ 

Sheet No. 11 of 12 

Ecology Software (MTCAStat) Results 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1f:l 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

-~35 
39 
4 
4 
4 
43 
4 
45 
4 
4 
4 
4 
5 
5 

0 
1 
2 

4 

6 
7 
8 
9 
0 
1 

DATA 
11 .5 
12.5 
13.4 
12.5 
12.0 
14.6 
11 .6 
13.1 
11 .3 
13.6 
11 .5 
11 .2 
12.7 
12.3 
12.7 
12.2 
12.6 
9.8 

11 .7 
12.6 
12.7 

DATA 
253 
283 
266 
279 
211 
219 
254 
296 
248 
243 
355 
262 
317 
268 
279 
234 
292 

. 195 
301 
226 
275 

ID 
J15721/J15722 
J15728/J15729 

J15720 
J15723 
J15724 
Jl5725 
J15726 
J15727 
J 15730 
J15731 
J15732 
J15733 
J 15734 
J15735 
J15736 
J15737 
J15738 
J15739 
J1 5740 
J1 5741 
J15742 

ID 
J15721/J15722 
J15728/J15729 

J15720 
J15723 
J15724 
J15125 
J15726 
J15727 
J1 5730 
J1 5731 
J1 5732 
J15733 
J15734 
J 15735 
J15736 
J1 5737 
J15738 
J15739 
J15740 
J15741 
J15742 

Copper 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 21 Mean 12.3 

Censored Lognormal mean 12.3 
Detection limit or PQL Std. devn. 1.0 
Method detection limit Median 12.5 

TOTAL 21 Min. 9.8 
Max. 14.6 

Lognormal distribution? Normal distribution? 
r-squared is: 0.94 r-squared is: 0.95 

Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 12.7 

Manganese 95% UCL Calculation 

I Number of samples Uncensored values 
Uncensored 21 Mean 265 

Censored Lognormal mean 265 
Detection limit or PQL Std. devn. 37 
Method detection limit Median 266 

TOTAL 21 Min. 195 
Max.-355 

---

lognorrnal distribution? Normal distribution? 
r-squared is: 0.99 r-squared is: 0.98 

Recommendations: 
Use lognorrnal distribution. 

UCL (land's method) is 280 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines 

DATA -ID Hexavalent Chromium 95% UCL Calculation DATA 
0.3 J15721/J15722 3.9 
0.1 J15728/J15729 . 3.8 
0.3 J15720 Number of samples Uncensored values 3.5 
0.1 J15723 Uncensored 21 Mean 0.20 3.8 
0.3 J15724 Censored Lognormal mean 0.21 3.4 
0.4 J15725 Detection limit or POL Std. devn. 0.09 4 .5 
0 .3 J15726 Method detection limit Median 0.22 3 .7 
0.3 J15727 TOTAL 21 Min. 0.10 4.0 
0.1 J15730 Max. 0.35 3.4 
0.2 J15731 2.9 
0.3 J1_5732 4.4 
0.3 J1 5733 3 .4 
0.2 J15734 Lognormal d istribution? Normal distribution? 4.4 
0.1 J15735 r-squared is: 0.82 r-squared is: 0.87 4.6 
0.1 J15736 Recommendations: 4.8 
0.1 J15737 Reject BOTH lognormal and normal d istributions. 3 .5 
0.1 J15738 4.4 
0.1 J15739 0.0 
0 .2 J15740 UCL (based on Z-statistic) Is 0.24 4.2 
0.2 J1 5741 4.1 
0.2 J15742 4.2 

DATA ID Molybdenum 95% UCL Calculation DATA 
0.61 J15721/J15722 8.5 
0 .67 J15728/J15729 10.2 
0 .24 J15720 Number of samples Uncensored values 9.8 
0.71 J15723 Uncensored 21 Mean 0.48 8.9 
0.79 J1 5724 Censored Lognormal mean 0.49 7.6 
0.73 J15725 Detection iirnit or POL Std. devn. 0.23 7.9 
0.54 J15726 Method detection limit Median 0.56 10~Q_ -
0.56 J15727 TOt.AL- 21- Min.--o:23 9 .4 

- -0.66- --j15730 M ax. 0.81 8.8 
0 .57 J15731 8.8 
0.75 J15732 10.2 
0.81 J15733 9.1 
0.61 J15734 Lognorrnal distribution? Normal distribution? 11 .7 
0 .23 J15735 r-squared is: 0.79 r-squared is: 0.83 9.5 
0 .23 J15736 Recommendations: 9.6 
0.24 J1 5737 Reject BOTH iognormal and normal distributions . 8.8 
0.23 J15738 10.0 
0.23 J15739 6.8 
0.23 J15740 UCL (based on Z-statistic) is 0.564 8.4 
0.24 J15741 8 .2 
0.24 J15742 9.7 

Rev.0 

ID Lead 95% UCL Calculation 
J15721/J15722 
J15728/J15729 

J15720 Number of samples Uncensored values 
J15723 Uncensored 21 Mean 3.9 
J15724 Censored Lognormal mean 3.9 
.11/\7?.'i Oete.ctir:m limit or PQI_ Std . devn . 0 .50 
J15726 Method detection limit Median 3.9 
J15727 TOTAL 21 Min. 2.9 
J 15730 Max. 4.8 
J15731 
J15732 
J15733 
J15734 Lognorrnal distribution? Normal distribution? 
J15735 r-squared is: 0 .960 r-squared is: 0.969 
J 15736 Recommendations: 
J 15737 Use lognorrnal distribution. 
J15738 
J15739 
J15740 UCL (Land's method) Is 4.1 
J15741 
J15742 

ID Nickel 95% UCL Calculation 
J15721 /J15722 
J15728/J 15729 

J15720 Number of samples Uncensored va lues 
J15723 Uncensored 21 Mean 9.1 
J 15724 Censored Lognorrnal mean 9.1 
J15725 Detection limit or POL Std.devn . - 11 
J157-26 Method detection limit Median 9.1 
J15727 TOTAL 21 Min. 6,8 
J15730 Max. 11 .7 
J15731 
J15732 
J15733 
J1 5734 Lognormal distribution? . Normal distribution? 
J15735 r-squared is: 0.96 r-squo.rcd is: 0.97 
J1 5736 Recommendations: 
J15737 Use lognormal distribution. 
J1 5738 
J15739 UCL (Land's method) Is 9.6 
J15740 · 
J15741 
J15742 
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Attachment to Waste Site Reclassification Form 2007-031 Rev. 0 

Washington Closure Hanford I CALCULATION SHEET 

I i-1' t-Orlglnator H. M. Su loy11aya/ rtf---) 
Project 100-F Field Rcmediatiotf 
Subject 100-F-26:15 CLEANUP VER:FICATION 95% UCL CALCULATIONS 

Date 1 • /27/07 
Job No. -:4655 

Cale. No. 01 D0F-CA-V0288 ---------Checked M. J . Appel /l'V\ i?c 
. . i ~ 

Rev. No. O 
D 

-..,..., -,-,- r,=•-- -
ate V\ \ f?}'--\1 o'Y 

Sheet No. 12of " 2 

Ecology Software (MTCAStat) Results 
1 
2 DATA ID Vanadium 95% UCL Calculation DATA ID Zinc 95% UCL Calculation 
3 32.1 J15721/J15722 33.0 57?1/.115722 
4 39 .5 J15728/J15729 36.1 5728/J15729 
5 37.7 J15720 Number of samples UncGnsorod vali.1es 33.0 Jl5720 Numher o: samples Uncensored values 
6 29.4 J15723 Uncensored 21 Mean 31.9 31.3 J15723 Uncensored 21 Mean 31.8 
7 24.8 J15724 Censored Lognormal mean 32.0 28.7 J15724 Censored Lognormal mean 31.8 
8 33.8 J15725 Detection limit or POL Std. devn. 5.7 29.5 J15725 Detection limit or PQL Sld. devn. 4.0 
9 36.6 J15726 Method detection limit Median 32.4 31.6 J15726 Method netection limit Median 32.2 

10 35.8 J15727 TOTAL 21 Min. 19.6 34.8 J15727 TOTAL 21 Min, 22.7 . 
11 26.0 J15730 Max. 43.1 27.7 J1573O Max. 39.4 
12 33.1 J15731 32.E\ J1573 ~ 
13 36.1 J15732 37.6 J1o732 
14 36.2 J15733 33.2 J15733 
15 43.1 J15734 Lognormal distribution? Normal distribution? 39.4 J157:~4 Lognormal distribution? Normal distribution? 
16 32.0 J1573G r-squared is: 0.96 r-squared is: 0,98 31.9 .. 11::, 1:1b ~-squared Is: 0.94 squared is: 0.96 
17 30.6 J15736 Recommendations: 31 .8 .115736 Recommendations: 
18 27.2 J15737 Jse lognormal distribution. 27.0 J16737 ise lognormal dis1ribution. 
19 33.0 J15736 32.8 J15738 
20 19.6 J15739 UCL (Land's method) is 34.5 22.7 J15739 UCL (Land's method) !s 33.4 
21 27.8 J15740 34.6 .115740 
22 23.5 J15741 25.4 J15741 
23 32.4 J15742 32.2 J15742 - ---- -
24 ---- ------ -- --

-- - -- - 25 ~ ----
26 
2'/ 

Remaining Sites Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines 
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Attachment 1 100-F-26· 15 Verification Sampling Results 
Sample Location 

Sample Sample Americium-241 Americium-241 GEA 
Number Date oCi/e: 0 MDA p Ci/g 0 MDA 

Earlv Backfill JJ4D62 1/30/2007 0.051 u 0.2 1.3 u J .3 
Early Backfill Jl4D63 1/30/2007 0.1 u 0.26 0 .53 u 0.53 

I Jl5720 07f24/07 0 .096 u 0.096 
2 115721 07/24/07 0.341 u 0.341 

Duplicate of J1 5721 11 5722 07f24/07 0.045 u 0.045 
3 J J5723 07(24/07 0.109 u 0.109 
4 115724 07f24/07 0.146 u 0.146 
5 Jl5725 07f24/07 0.111 u 0.111 
6 Jl5726 07(24/07 0.324 u 0.324 
7 115727 07(24/07 0.046 u 0.046 
8 115728 07/24/07 0.146 u 0.146 

Duolicate of 115728 115729 07/24/07 0.093 u 0.093 
9 J15730 07/24/07 0.277 u 0.277 
JO 115731 07/24/07 0 .039 u 0.039 
I I Jl5732 07/24/07 0.143 u 0.143 
12 Jl5733 07/24/07 0 .046 u 0.046 
13 Jl5734 07/24/07 0.045 u 0.045 
14 115735 07/30/07 0.29 u 0.29 
t5 115736 07/30/07 0.106 u 0.106 
16 Jl5737 07/30/07 0.044 u 0.044 
17 115738 07/30/07 0.048 u 0.048 
18 JJ5739 07/30/07 0.146 u 0.146 
19 JJ5740 07/30/07 Q.277 u 0.277 
20 )1 5741 07/30/07 0.104 u 0.104 
21 Jl5742 07/30/07 0.045 u 0.045 

DCLI 115743 07/30/07 0.051 u 0.05 1 
BCL2 Jl5744 07/30/07 0.173 u 0.173 
BCL3 JI5745 07/30/07 0.118 u 0.11 8 

Equipment Blank Jl5746 07/24/07 

Acronyms and ootes apply to all of the tables in this appeudix. 
Note: Data qualified with C, D, I, and/or I arc considered acceptable values for decision-maki ng purposes. 
B = blank contamination (organics) 
C = blank contami nation (inorganic constituents) 
D = diluted 
GEA = gamma energy analysis 

I = in terference 
J = estimate 
MDA = minimum delectable activity 
PQL = practical quautitation limit 
Q = qu:ilifier 
U = undetected 

Barium-133 
oCi/g Q MDA 

0.042 u 0.042 
0.042 u 0.042 
0.038 u 0.038 
0.046 u 0.046 
0.034 u 0.034 
0.05 u 0.05 

0.037 u 0.037 
0.039 u 0.039 
0.034 u 0.034 
0.039 u 0.039 
0.033 u 0.033 
0.033 u 0.033 
0.032 u 0.032 
0.039 u 0.039 
0.027 u 0.027 
0.036 u 0.036 
0.041 u 0.041 
0.037 u 0.037 
0.033 u 0.033 
0.029 u 0.029 
0.033 u 0.033 
0.041 u 0.04 1 
0.036 u 0.036 
0.034 u 0.034 
0.035 u O.Q35 
0.045 u 0.045 

Carbon-14 Cesium-137 
oCili! 0 MDA nCi/e: 0 
1.99 u 2.2 0.25 u 
2.52 2.4 0.12 u 

0.029 u 
0.099 
0.11 

O.o78 
0.149 
0.1 12 
0.045 u 
0.084 
0.208 
0.1 78 
0.08 

0.058 
0.051 
0.076 
0.039 
0.124 
0.046 
0.035 u 
0.051 
0.11 

0.079 u 
0.056 
0.072 
0.103 
0.055 
0 .095 

Attachment _ ______ .._ 

Originator 
Checked 
Cale. No. 

MDA 
0.25 
0.12 
O.Q3 

0.053 
0.04 

O.Q35 
0.035 
0.037 
0.045 
0.037 
0.028 
0.029 
0 .042 
O.Q3 

0.028 
0.038 
0.034 
0.041 
0.034 
0.035 
0.032 
0.029 
0.079 
0.031 
0.036 
0.037 
0.032 
0.035 

Cobalt-60 
oCifa 0 MDA 
0.13 u 0.13 
0.1 u 0.1 

0.032 u 0.032 
0.047 u 0.047 
O.o35 u 0.035 
0.034 u 0.034 
0.028 u 0.028 
0 .036 u 0.036 
0 .043 u 0.043 
0.034 u 0.034 
0.029 u 0.029 
0.03 u 0.03 

0.034 u 0.034 
0.032 u 0.032 
0.032 u 0.032 
0.036 u 0.036 
0.03 u 0.03 
O.Q4 u 0.04 

0.031 u 0.031 
0.035 u O.Q35 
0.032 u 0.032 
0.022 u 0.022 
0.043 u 0.043 
0.031 u 0.031 
0.032 u 0.032 
0 .032 u 0.032 
0.029 u 0.029 
0.036 u 0.036 

I of 11 
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Attacl 1men - - : er 1cation t 1 100 F 26 15 V ill s amp g esu ts. lin R 1 
Sample Location 

Sample Sample Curium-242 Curium-243/244 Europium-152 Euro ,iium-154 Eurooium-155 Gross alpha 
Number Date pCi/e 0 MDA oCi/e 0 MDA pCi/1? 0 MDA nCi/11 0 MDA nCi/e 0 MDA uCi/e 0 MDA 

Early Backfill 114D62 1/30/2007 0.027 u 0.2 0.026 u 0.28 0.45 u 0.45 0.56 u 0.56 0.47 u 0.47 6.21 6.1 
Early Backfill J14D63 1/30/2007 0.07 u 0.27 0.201 u 0.41 0.3 u 0.3 0.4 u 0.4 0.29 u 0.29 2.96 u 6 

I J15720 07/24/07 0.131 u O.I31 0.114 u 0.114 0.081 u 0.081 I 1.7 7.3 
2 J15721 07/24/07 0.451 0.099 0.159 u 0.159 0.13 u 0.13 9.66 8.93 

Duolicare of Jl5721 115722 07/24/07 0.449 0.084 0.116 u 0.116 0.184 u 0.184 8.82 u 13.1 
3 115723 07/24/07 0.142 0.077 0.124 u 0.124 0.095 u 0.095 8.22 u 8.92 
4 J15724 07/24107 0.076 0.073 0.098 u 0.098 16.5 6.09 
5 115725 07/24/07 0.11 1 u 0.1 ll 0.126 u 0.126 0.093 u 0.093 9.75 7.26 
6 115726 07/24/07 0.185 u 0.185 0.1 49 u 0.149 0.12 u 0.1 2 8.55 8.2 
7 Jl5727 07/24/07 0.124 0.067 0.117 u 0.117 0.085 u 0.085 15.6 8.24 
8 Jl5728 07/24/07 0.284 0.07 0.092 u 0.092 0.089 u 0.089 17.2 7.81 

Duplicate of J [5728 J15729 07/24/07 0.278 0.071 0.102 u 0.102 0.08 u 0.08 8.96 8.62 
9 J15730 07(24/07 0.254 0.08 1 0.127 u 0.127 0.105 u 0.105 -0.918 u 8.68 
10 Jl 5731 07/24/07 0.156 0.072 0.107 u 0.107 0.074 u 0.074 17.4 7.9 
11 115732 07/24/07 0.322 0.063 0.086 u 0.086 0.086 u 0.086 11.1 7.76 
12 J15733 07/24/07 0.098 0.091 0.124 u 0.124 0.086 u 0.086 2.3 u 12.2 
13 J15734 07f14/07 0.251 u 0.25 1 0.102 u 0.102 0.077 u 0.077 11.1 8.48 
14 115735 07/30/07 0.411 0.091 0.139 u 0.139 0.11 u 0.11 6.51 u 11.9 
15 J15736 07/30/07 0.121 u 0.121 0.11 I u 0:111 0.084 u 0.084 16.6 7.75 
16 115737 07/30/07 I 0.091 u 0.091 0.116 u 0.116 0.08 u 0.08 10.7 6.77 
17 115738 07/30/07 0.217 0.064 0.103 u 0.103 0.075 u 0.075 17 8.33 
18 Jl5739 07/30/07 0.176 0.069 0.076 u 0.076 0.085 u 0.085 7.81 u 7.87 
19 115740 07/30/07 0.176 u 0.176 0.135 u 0.135 0.102 u 0.102 12.1 7.88 
20 115741 07/30/07 0.127 u 0.127 0.115 u 0.115 0.078 u 0.D78 7.24 u 10.4 
21 115742 07/30/07 0.225 u 0.225 0.114 u 0.114 0.078 u 0.D78 11.1 9.4 

BCLI )15743 07/30/07 0.215 0.073 . 0.106 u 0.106 0.124 u 0.124 16.3 8.95 
BCL2 115744 07/30/07 0.086 0.065 0.085 u 0.085 0.099 u 0.099 14.4 9.7 
BCL3 115745 07/30/07 0.309 0.072 0.119 u 0.Il9 0.087 u 0.087 14.4 7.06 

Equipment Blank Jl5746 07/24/07 

Attachment ________ Sheet No. 2 of 11 

Originator H. M. Sulloway Dale 1 lf27/07 
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Sample Loca tion 

Early Backfill 
Early Backfill 

I 
2 

Duplicate of 115721 
3 
4 

5 
6 
7 

8 
Duplicate of Jl5728 

9 
10 

II 

12 

13 
14 

15 
16 
17 
18 
19 
20 

21 
BCLl 
BCL2 

8CL3 
Equipment Blank 

Attacl 
Sample Sample Gross beta 
Number Date pCi/1! 0 MDA 
Jl4D62 1/30/2007 19.3 5.6 
114D63 1/30/2007 21 6 
115720 07/24/07 20.7 6.12!, 
Jl5721 · 07/24/07 10.7 9.28 , 
Jl5722 07/24/07 22.4 6.08 
115723 07/24/07 16.6 9.36 
115724 07/24/07 16.6 6.43 
115725 07/24/07 18 5.73 
115726 07/24/07 27.4 6.38 
115727 07/24/07 19.3 5.45 
115728 07/24/07 26.3 5.68 
Jl5729 07/24/07 16.9 5.68 
115730 07/24/07 -0.422 u 5.71 
115731 07/24/07 14.2 6.37 I 
Jl5732 07/24/07 21 5.4 
115733 07/24/07 18.7 6.05 
J15734 07/24/07 16.9 5.71 

' 
Jl5735 07/30/07 22 B 6.07 I 

115736 07/30/07 29.2 9.35 
J l5737 07/30/07 21.6 B 5.67 
Jl5738 07/30/07 24.4 B 6.39 I 

115739 07/30/07 16.8 6.11 
Jl5740 07/30/07 23.5 B 5.68 
Jl5741 07/30/07 19.8 B 5.71 
115742 07/30/07 19.4 B 5.59 
Jl5743 07/30/07 18.3 8.89 
115744 07/30/07 20.3 8.79 
115745 07/30/07 19.2 B 5.7 
Jl5746 07/24/07 

t 1. 100-F-26:15 Verification S lingR -
Nickel-63 Plutonium 238 Plutonium 239/240 Potassium-40 

pCi/1! 0 MDA oCi/!! 0 MDA oCi/1! 0 MDA pCi/g Q MDA 
-0.455 u 4.2 28.6 1.2 
-0.14 u 3.8 15.9 I 

14.7 0.293 
15.6 0.33 
13 .7 0.325 
14.3 0.329 
16 0.304 

13.6 0.322 
0.029 u 0.223 0 u 0.223 15.2 D.405 

14.6 0.345 
14.6 0.284 
13.6 0.233 

0.059 u 0.328 0 u 0.227 14.4 0.384 
0.083 u 0.456 0 u 0.316 14.3 0.308 

14.6 0.289 

0.076 u 0.291 0 u 0.291 14.6 0.318 
14.6 0.273 
14.5 0.318 
14.4 0.341 
14.2 0.345 
IS.I 0.256 
14.l 0.28 
14.9 0.363 
14 0.262 

' 13.1 0.365 
I 

I 15.5 0.308 

I 14.4 0.292 
14.4 0.337 

Attachment I Sheet No. 

Originator H. M. Sullowa~ Date 

I Checked M. J. Appel Date 
Cale. No. 0100F-CA-V0288 Rev. No. 

I 

I 

Radium-226 
1>Cil1! 0 MDA 
1.06 0.3 

0.536 0. 15 
0.486 0.053 
0.606 0.081 
0.493 0.067 
0.564 0.057 
0.497 0.057 
0.569 0.05 
0.483 0,078 
0.491 0.061 
0.555 0.051 
0.499 0.052 
0.411 0.071 
0.378 0.059 
0.614 0.051 
0.476 0.06 
0.503 0.059 
0.522 0.07 
0.479 0.051 
0.487 0.068 
0.523 0.062 
0.449 0.048 
0.508 0.064 
0.413 0.05 
0.423 0.062 
0.507 0.063 
0.508 0.056 
0.482 0.062 

3 of 11 
11/27/07 
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en - 1 - : en 1ca on Attachm t 1 100 F 26 15 V 'fl ti S amp 1g es lin R ul ts. 
Sample Sample Radiuru-228 Silver-108 metastable Thorimn-228 GEA Thorium-232 GEA 

Total beta 
Tritimn Sample Location 

Number Date radiostrontium 
oCi/2 0 MDA pCi/e 0 MDA oCi/e 0 MDA pCi/e !o .MDA oCi/1! 0 MDA pCi/1? 0 MDA 

Early Backfi ll 114D62 1/30/2007 1.84 0.68 0.12 u 0.120 1.47 0.250 1.84 0.68 -0.052 u 0.350 0.729 u 2.20 
Early Backfi ll J14D63 1/30/2007 0.77 0.46 0.073 u 0.073 0.962 0.170 0.77 0.46 -0.041 u 0.340 0.554 u 2.40 

1 Jl5720 07/24/07 0.798 0.113 0.023 u 0.023 0.876 0.056 0.798 0.l!3 
2 Jl5721 07/24/07 0.782 0.202 0.034 u 0.034 0.776 0.052 0.782 0.202 0.045 u 0.216 

Duolicate of 115721 Jl5722 07/24/07 0.754 0.150 0.026 u 0.026 0.739 0.042 0.754 0.150 
3 J 15723 07/24/07 0.882 0. 141 0.026 u 0.026 0.997 0.065 0.882 0.141 
4 115724 07/24/07 0.698 0.127 0.021 u 0.021 0.628 0.040 0.698 0.127 
5 115725 07/24/07 0.964 0. 161 0.025 u 0.025 0.914 0.064 0.964 0.161 
6 11 5726 07/24/07 0.744 0.192 O.Q3 u 0.030 0.752 0.085 0.744 0.192 0.020 u 0.223 
7 115727 07/24/07 0.845 0.153 0.027 u 0.027 0.802 0.043 0.845 0.153 
8 115728 07/24/07 0.863 0.1 11 '0.02 u 0.020 0.762 0.039 0.863 0.111 

Duolicate of J 15728 J15729 07/24/07 0.736 0.116 0.022 u 0.022 0.865 0.055 0.736 0.116 
9 J15730 07/24/07 0.71 0.172 0.027 u 0.027 0.699 0.069 0.71 0 0.172 0.105 u 0.243 
10 J15731 07/24/07 0.65 0.135 d.023 u 0.023 0.658 0.039 0.65 0.135 -0.093 u 0.306 
11 J15732 07/24/07 0.973 0.112 0\019 u 0.019 0.818 0.038 0.973 0.112 
12 115733 07/24/07 0.74 0.167 0,028 u 0.028 0.677 0.043 0.74 0.167 -0.035 u 0.227 
13 Jl5734 07/24/07 · 0.772 0.]JO 0.02 u 0.020 0.792 0.037 0.772 0.1 10 
14 J15735 07/30/07 0.66 0.192 0.029 u 0.029 0.679 0.052 0.66 0.192 
15 J15736 07/30/07 0.694 0.121 0.023 u 0.023 0.920 0.059 0.694 0.121 
16 115737 07/30/07 0.717 0.140 O.D25 u 0.025 0.675 0.042 0.717 0.140 
17 115738 07/30/07 0.907 0.114 0.022 u 0.022 0.798 0.035 0.907 0.114 
18 115739 07/30/07 0.652 0.098 0.017 u O.Q17 0.584 0.032 0.652 0.098 
19 115740 07/30/07 0.736 0.152 0.024 u 0.024 0.866 0.074 0.736 0.152 
20 115741 07/30/07 0.648 0.112 0.021 u 0.021 0.735 0.059 0.648 0.112 
21 J15742 07/30/07 0.625 0.150 0.024 u 0.024 0.693 0.044 0.625 0.150 

BCLl 115743 07/30/07 0.678 0.135 0.021 u 0.021 0.724 0.042 0.678 0.135 
BCL 2 115744 07/30/07 0.857 0.118 om u 0.020 0.747 O.Q38 0.857 0.11 8 
BCL 3 Jl5745 07/30/07 0.597 0.130 0.025 u 0.025 0.894 0.065 0.597 0.130 

Eauioment Blank J15746 07/24/07 

Attachment Sheet No. 4 of 11 
Originator H. M. Sullowal Date 11/27/07 
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Attachment 1. 100-F-26:15 Verification Sampling Results. 

Sample Location 
Sample Sample Uranium-235 (,-EA Uranium-238 GEA 
Number Date pCi/g Q MDA pCi/g Q MDA 

Early Backfill Jl4D62 1/30/2007 0.660 u 0)660 21 u 21 
Early Bacl..iill Jl4D63 1/30/2007 0.450 u o.~5o r4 u 14 

I 115720 07/24/07 0.131 u 0.! 31 
2 115721 07/24/07 0.19 u 0.''19 

Duplicate of Jl5721 115722 07/24/07 0.136 u 0.136 
3 115723 07/24/07 0.147 u o.~47 
4 115724 07/24/07 0.14 1 u 0.1 /l-1 
5 115725 07/24/07 0.208 u o.2b8 
6 115726 07/24/07 0.173 u 0.173 
7 115727 07/24/07 0.144 u 0.144 
8 115728 07/24/07 0.134 u 0.134 

Duplicate of Jl5728 115729 07/24/07 0.123 u 0.12!3 
9 115730 07/24/07 0.153 u 0.156 
IO 115731 07/24/07 0.12 u 0.12 
II 115732 07/24/07 0 128 u 0.12~ 
12 115733 07/24/07 0.144 u 0.144 
13 115734 07/24/07 0.126 u 0.126, 
14 ]15735 07/30/07 0.163 u 0.163\ 
15 Jl5736 07/30/07 0.134 u 0.134 
]6 115737 07/30/07 0.13 u o. t3 I 
17 115738 07/30/07 0.124 u 0.124 \ 
18 115739 07/30/07 0.114 u 0.114 
19 Jl5740 07/30/07 0.154 u 0.154 
20 Jl5741 07/30/07 0.1 24 u 0.124 I 
21 Jl5742 07/30/07 0.128 u 0.128 I 

BCLI Jl5743 07/30/07 0.13 u 0.13 I 

DCL2 115744 07/30/07 0.136 u 0.136 
DCL3 Jl5745 07/30/07 0.139 u 0.139 

Equipment Blank 115746 07/24/07 

Attachment Sheet No. 5 of l l 

• Originator H. M. Sullowal Date ll/27/07 
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Sample Location Sample Sample 
Number Date 

Early Backfill 114062 1/300007 
Early Backfi ll 114063 11300007 

I JJ5720 07/24/07 
2 115721 07/24/07 

Duplicate of Ji5721 ]15722 07/24/07 
3 Jl5723 07/24/07 
4 Jl5724 07/24/07 
5 Jl5725 07/24/07 
6 Jl5726 07/24/07 
7 ]15727 07/24/07 

8 115728 07/24/07 
Duplicate of J 15728 115729 07/24/07 

9 Jl5730 07/24/07 

10 Jl5731 07/24/07 

II 115732 07/24/07 

12 ]15733 07/24/07 
13 115734 07/24/07 

14 Jl 5735 07/30/07 

15 J15736 07130/07 
16 J15737 07130/07 

17 115738 07/30/07 

18 ]15739 07/30/07 

19 J15740 07130/07 

20 115741 07/30/07 

21 ]15742 07130/07 

BCL I Jt5743 07/30/07 

BCL2 J15744 07/30/07 

BCL3 Jt5745 07/30/07 

Equipment Blank J15746 07/24/07 

- -Attachment 1. 100-F-26:15 Verification Sam_()_lin_g Results 
Aluminum Antimony Arsenic Barium 

mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL ml?lkl! Q 
4190 6.2 , 0.73 u 0.73 2.2 0.90 39.2 
4720 6.3 0.74 u 0.74 2.1 0.92 40.1 
5930 4.8 0.64 u 0.64 2.9 u 2.9 51.9 C 
5020 4.9 0.65 u 0.65 1.9 1.2 50.9 C 
5440 4.8 0.63 u 0.63 2.3 1.2 62.5 C 
5090 5.0 0.66 u 0.66 1.3 1.2 64.7 C 
3760 4.9 0.65 u 0.65 1.6 1.2 56.0 C 
5320 4.8 0.63 u 0.63 1.8 1.2 206 C 
5530 4.7 0.63 u 0.63 1.5 1.2 52.2 C 
6010 5.0 0.66 u 0.66 2.2 1.2 60.4 C 
6380 4.8 0.63 u 0.63 2.4 1.2 63.7 C 

5900 4.9 0.65 u 0.65 2.6 1.2 56.5 C 
4100 4.8 0.63 u 0.63 1.5 1.2 50.4 C 
4630 4.9 0.65 u 0.65 1.9 1.2 49.2 C 

6720 4.7 0.63 u 0.63 2.4 1.2 86. 1 C 

5320 4.7 0.63 u 0.63 2. 1 1.2 49.3 C 

6870 4.9 
' 

0.65 u 0.65 2.4 1.2 63.8 C 

4920 C 4.7 I 0.63 u 0.63 3.1 1.2 58.2 C 

4860 C 4.7 0.63 u 0.63 2.6 1.2 72.2 C 

4410 C 4.9 0.65 u 0.65 2. 1 1.2 46.5 C 

5410 C 4.7 0.63 u 0.63 2.6 1.2 63.6 C 

3070 C 4.9 0.65 u 0.65 1.4 1.2 39.8 C 

4500 C 4.8 0.85 0.63 2.3 1.2 70.8 C 

3910 C 4.9 0.65 u 0.65 2.6 1.2 47 .3 C 

5330 C 4.8 0.64 u 0.64 2.3 1.2 63.2 C 

3800 C 4.8 0.64 u 0.64 1.2 1.2 45.3 C 

5770 C 4.9 0.65 u 0.65 2.3 B 1.2 66.9 C 

3650 C 4,8 0.64' u 0.64 2.5 1.2 53.2 C 

48.0 1.6 0.21 u 0.21 0.39 u 0.39 I.I C 

I Attachment 
Originator 

I Checked 
Cale. No. 

Beryllium 

PQL ml!!k11 Q PQL 
0.03 0.14 0.03 
0.Q3 0.17 0.Q3 

0.06 0.13 0.03 
0.06 0.08 0.03 

0.06 0.14 0.03 
0.06 0.22 0.03 
0.06 0.19 0.Q3 

0.06 0.27 0.03 
0.06 0.21 0.03 
0.06 0.26 0.03 

0.06 0.26 0,03 

0.06 0.25 O.Q3 

0.06 0.22 0.03 

0.06 0.22 0.03 
0.06 0.34 0.03 

0.06 0.22 0.03 

0.06 0.31 0.03 

0.06 0.19 0.Q3 

0.06 0.23 O.QJ 

0.06 o·.21 0.03 

0.06 0.26 0.03 

0.06 0.19 0.03 

0.06 0.25 0.03 

0.06 0.23 0 .03 

0.06 0.27 0.03 

0.06 0.22 0.03 

0 .06 0.29 B . 0.03 

0.06 0.24 0.Q3 

0.03 0.02 0.01 

I Sheet No. 
H. M. Sullowa:t: Date 

M. J. A1212el Date 
0100F-CA-V0288 Rev. No. 

Boron 
mg/k2 Q 

1.1 

1.4 

1.9 
3.7 

2.5 

2.9 

4.4 
]2.9 

2 .6 

2.7 

2.6 

2.4 

1.7 
2.J 

2.5 

1.8 

2.9 

J.9 

3.7 

1.1 u 
5.2 

l.1 u 
1.0 u 
1.1 u 
1.0 u 
1.0 u 
1.9 B 

1.0 u 
0.34 u 
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0 

PQL 
0.55 

0.56 

1.0 

1.1 

1.0 

I.I 
1.1 

1.0 

1.0 

I.I 

1.0 

1.1 

J.0 
1.1 

1.0 

l.0 

1.0 

1.0 

1.0 

1.1 

1.0 

I.I 

1.0 

I.I 

1.0 

1.0 

1.1 

LO 

0.34 

> 
~ s 
~ ::, ... 
s 
~ 
~ 
0 
~ 
0 
~ 
~ 
[ 
fl) 

5i 
0 
l>l o. 
0 
::, 
"Ii 
0 s 
N 

§ 
I 

0 
l.;.) 
...... 

~ 
~ 

:< 
0 



~ 
Cl> 

~ 
s· 
~-
VJ 
~ -

"" 
~ ... 
~ 
2 
5· 
;:i 

~ 
(") 

~ 
OQ 

Cl> 

'c-, ... 
S-
CI> ._ 
2 
'h 
N 
~ ._ 
_vi 

~ 
t; · 
(") 
Cl> 

w 
Cl> 
C 
.:: 
"" "o "l:i . 
Cl> 

~ 
Cl> 

"" 

• I 
1---' 

\0 

Sample Location 
Sample Sample 
Nwnber Date 

Early Backfill 114D62 1/30/2007 
Early Backfill JJ4D63 1/30/2007 

I Jl5720 07/24/07 
2 Jl5721 07/24/07 

Duplicate or J 15721 Jl5722 07/24/07 
3 J15723 07/24/07 
4 115724 07/24/07 
5 115725 07/24/07 
6 Jl5726 07/24/07 
7 J15727 07/24/07 
8 ] 15728 07/24/07 

Duplicate of J15728 Jl5729 07/24/07 
9 115730 07/24/07 

10 Jl573J 07/24/07 
II 115732 07/24/07 

12 ]15733 07/24/07 

13 Jl5734 07124/07 
14 Jl5735 07130/07 

15 ]15736 07/30/07 
16 115737 07/30/07 
17 115738 07/30/07 
18 115739 07/30/07 
19 J 15740 07/30/07 
20 115741 07/30/07 
21 J15742 07/30/07 

BCLl J15743 07/30/07 
BCL 2 ]15744 07/30/07 
BCL3 J 15745 07/30/07 

Equipment Blank Jl5746 07/24107 

Attachment 1. 100-F-26:15 Verification Sampling Results 
Cadmium Calcium Chromium Cobalt 

mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q 
0.12 0.09 3670 C 3.6 6.9 0.35 4.8 
0.10 0.09, 4230 C 3.7 8.2 0.36 5.1 
0.15 u- 0.15 4850 C 2.1 9.1 C 0.29 5.5 
0.15 u 0.15 3450 C 2.1 7.4 C 0.29 5.0 
0.14 u 0.14 3970 C 2.0 8.0 C 0.29 5.8 
0.15 u 0.15 3440 C 2.1 7 .1 C 0.30 5.6 
0.15 u 0.15 5550 C 2.1 5.3 C 0.30 4.6 
0. 14 u 0.14 I 6820 C 2.0 6.5 C 0.29 4.7 
0.14 u 0.14 4650 C 2.0 8.6 C 0.29 5.5 
0.15 u 0.15 4100 C 2.1 8.5 C 0.30 6.2 
0.14 u 0.14 4010 C 2.0 11.0 C 0.29 6.4 
0.15 u 0.25 3670 C 2.1 10.7 C 0.30 5.9 
0.14 u 0.14 4440 C 2.0 7.2 C 0.29 4.6 

0.15 u 0.15 4380 C 2.1 7.9 C 0.30 5.0 
0.14 u 0.14 3370 C 2.0 8.9 C 0.29 7.2 

0.14 u 0.14 
I 

4700 . C 2.0 8.9 C 0.29 5.7 

0.15 u 0.15 5000 C 2.1 11.4 C 0.29 7.1 

0.14 u 0.14 4340 C 2.0 9.5 C 0.29 5.9 

0.14 u 0.14 I 5230 C 2.0 7.2 C 0.29 5.6 
0.15 u 0.15 5640 C 2. 1 7.5 C 0.30 5.0 

0.17 0.14 4230 C 2.0 8.2 C 0.29 6.1 

0.15 u 0.15 3810 C 2.1 5.5 C 0.30 4.3 

0.14 u 0.14 3960 C 2.0 7.0 C 0.29 5.5 
0.15 u 0.15 4100 C 2.1 6.4 C 0.29 4.7 

0.15 u 0.04 4290 C 2.1 8.2 C 0.29 5.7 

0.15 u 0.15 3610 C 2.1 5.6 C 0.29 4.8 

0.15 u 0.15 5240 C 2.1 9.5 C 0.30 5.9 B 
0.15 u 0. 15 I 3600 C 2. 1 5.2 C 0.29 4.7 

0.05 u 0.05 25.8 C 0.68 0.1 u 0.10 0.08 u 

Attachment 
I Originator 

Checked 
I Cale. No. 

I 

I 

-----------~---- - --~--------

Copper 

PQL mg/kg Q PQL 
0.15 12.3 0.20 
0.15 13.7 0.21 
0.23 13.4 C 0.26 
0.24 10.8 C 0.26 
0.23 12.2 C 0.26 
0.24 12.5 C 0.27 
0.24 12.0 C 0.27 
0.23 14.6 C 0.26 
0.23 11.6 C 0.26 
0.24 13.1 C 0.27 
0.23 12.9 C 0.26 

0.24 12.3 C 0.27 
0.23 11.3 C 0.26 

0.24 13 .6 C 0.27 

0.23 11.5 C 0.26 

0.23 11.2 C 0.26 

0.24 12.7 C 0.26 

0.23 12.3 C 0.26 

0.23 12.7 C 0.26 

0.24' 12.2 C 0.27 

0.23 12.6 C 0.26 

0.24 9.8 C 0.27 

0.23 11.7 C 0.26 

0.24 12.6 C 0.26 

0.23 12.7 C 0.26 

0.23 11.1 C 0.26 

0.24 14.3 C 0.27 

0.23 10.8 C 0.26 

0.08 0.31 C 0.09 

1 Sheet No. 
H. M. Sullowa:z: Date 

M.J.Ae~I Date 
0100P-CA-V0288 Rev. No. 

Hexavalent Chromium 

mg/kg Q PQL 
0.21 u 0.21 
0.21 u 0.21 
0.27 0.20 
0.25 0.20 
0.26 0.20 
0.20 u 0.20 
0.32 0.20 
0.35 0.20 
0.31 0.20 
0.26 0.20 
0.20 u 0.20 
0.20 u 0.20 
0.20 u 0.20 

0.22 0.20 

0.27 0.20 
0.31 0.20 

0.24 0.20 

0.20 u 0.20 

0.20 u 0.20 

0.20 u 0.20 

0.20 u 0.20 

0.20 u 0.20 

0.21 0.20 

0.21 0.20 

0.23 0.20 

0.20 u 0.20 

0.20 u 0.20 

0.20 u 0.20 
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Sample Location 

Enrly Backfill 

Early Backfill 

I 
2 

Duplicate of 1!5721 

3 

4 

5 
6 
7 

8 
Duplicate of J 15728 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

BCLI 

BCL2 

BCL3 

QC Equi1Jment Blank 

Sample Sample 
Number Date mg/kg 
Jl4D62 1/30/2007 11900 
JI4D63 1/30/2007 13200 
]15720 07/24/07 15600 

Jl5721 07/24/07 13100 
115722 07/24/07 13500 
115723 07/24/07 13000 

Jl5724 07/24/07 10800 

Jl5725 07/24/07 13100 

Jl5726 07/24/07 15000 

Jl5727 07/24/07 15700 

]15728 07/24/07 17300 
115729 07124/07 15900 

115730 07/24/07 10900 

115731 07/24/07 13200 

115732 07/24/07 17200 

Jl5733 07/24/07 15300 
J15734 07/2A/07 18700 
115735 07/30/07 14400 

115736 07/30/07 13000 
J 15737 07/30/07 11800 

115738 07/30/07 14900 

115739 07/30/07 8960 
115740 07/30/07 12000 

Jl5741 07/30/07 10400 
Jl5742 07/30/07 13900 

115743 07/30/07 11300 

Jl5744 07/30/07 15600 

J 15745 07/30/07 9960 

J15746 07/24/07 91.5 

Attachment 1. 100-F-26:15 Verification Sampling_ Results 
Iron Lead Magnesium Manganese Mercury 

Q PQL mg/kg Q PQL mg/kg Q PQL Dll!/kl! Q PQL mg/kg Q PQL 
C 1.8 3.1 0.47 3010 1.3 235 0.12 0.02 u 0.03 
C 1.8 3.2 0.47 3360 1.4 231 0.12 0.02 u 0.02 

7.0 3.5 0.96 3790 C 2.4 266 0.20 0.02 u 0.02 
7.0 3.7 0.97 3060 C 2.4 230 0.21 0.02 u 0.02 
6.9 4. l 0.95 3390 C 2.3 276 0 .20 0.oJ u 0.oJ 
7.2 3.8 0.99 3270 C 2.4 279 0.21 0.ol u 0.01 
7.2 3.4 0.98 2730 C 2.5 211 0.21 0.04 0.01 
6.8 4.5 0.94 3130 C 2.3 219 0.20 0.13 0.02 
6.8 3.7 0.94 3670 C 2.3 254 0.20 O.oJ u 0.01 
7.2 4.0 0.99 3650 C 2.4 296 0.21 0.02 u 0.02 
6.9 3.9 0.95 3870 C 2.3 296 0.20 0.o2 u 0.02 
7.1 3.7 0.98 3660 C 2.4 270 0.21 0.01 u 0.01 
9.6 3.4 0.95 3040 C 2.3 248 0.20 0.02 u 0.2 

7.1 2.9 0.98 3290 C 2.4 243 0.21 0.02 u 0.02 

6.8 4.4 0.94 3750 C 2.3 355 0.20 0.02 u 0.02 

6.8 3.4 0.94 3600 C 2.3 262 0.20 0.01 u 0.0J 
7.0 4.4 0.97 4130 C 2.4 317 0.21 0.oJ u 0.01 

C 6.8 4 .6 0.94 3430 C 2.3 268 0.20 0.01 u 0.01 

C 6.8 4.8 0.94 3420 C 2.3 279 0.20 0,OJ u o.oi 
C 7.1 I 3.5 0.98 3180 C 2.4 234 0.21 0,OJ u 0.ot 
C 6.8 4.4 0.94 3600 C 2.3 292 0.20 0.oJ u 0.01 

C 7.1 I 3.5 0.98 2330 C 2.4 195 0.2 1 0.ot u o.oi 
C 6.9 4.2 0.95 3030 C 2.3 301 0.20 0.02 u 0.02 

C 7.0 4.1 0.97 2820 C 2.4 226 0.21 0.01 u 0.01 

C 7.0 4.2 0.96 3570 C 2.4 275 0.20 0.01 u 0.01 

C 7.0 3.7 0.96 2790 C 2.4 225 0.20 0.01 u 0.01 

C 7.1 I 5.0 0.98 3630 C 2.4 277 0.21 0.01 u 0,OJ 
C 7.0 4.2 0.96 2530 C 2.4 234 0.20 0.02 u 0.02 

2.3 0.36 0.31 7.5 C 0.77 3 0.o7 o.oi u 0.01 

Attachment I Sheet No. 
I Originator H. M. Sullowaz: Date 

Checked M. J. Aeeel Date 
I 

Cal.c. No. 0IO0F-CA-V0288 Rev. No. 

Molybdenum 

mg/kg Q PQL 
0.47 u 0.47 
0.47 u 0.47 

0.47 u 0.47 
0.71 0.47 
0.51 0.46 

0.71 0.48 

0.79 0.48 

0.73 0.46 

0.54 0.46 

0.56 0.48 

0.65 0.46 
0.68 0.48 
0.66 0.46 

0.57 0.48 
0.75 0.46 

0.81 0.46 

0.61 0.47 

0.46 u 0.46 

0.46 u 0.46 

0.48 u 0.48 

0.46 u 0.46 

0.48 u 0.48 

0.46 u 0.46 

0.47 u 0.47 

0.47 u 0.47 

0.47 u 0.47 

0.48 u 0.48 

0.47 u 0.47 

0.24 0.15 
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Sample Location 

Early Backfill 

Early Backfill 

I 
2 

Duplicate of JI 5721 

3 
4 

5 
6 

7 

8 

Duplicate of Jl5728 

9 

lO 
I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

BCLJ 

BCL2 

BCL3 

QC Eouipment Blank 

Sample Sample 
Number Date mg/kg 
Jl4D62 1/30/2007 8.2 

Jl4D63 l/30/2007 9.4 
115720 07/24/07 9.8 
Jl572I 07/24/07 8. l 
115722 07/24/07 8.9 
Jl5723 07/24/07 8.9 
Jl5724 07/24/07 7 .6 

Jl5725 07/24/07 7.9 

115726 07/24/07 10.0 

J15727 07/24/07 9.4 

J15728 07/24/07 10.5 

J15729 07/24/07 9.9 

Jl5730 07/24/07 8.8 

JJ.5731 07/24/07 8.8 

Jl5732 07/24/07 10.2 

Jl5733 07124/07 9.1 

Jl5734 07/24/07 IJ .7 

J 15735 07/30/07 9.5 

Jl 5736 07/30/07 9.6 

115737 07/30/07 8.8 

115738 07/30/07 10.0 

115739 07/30/07 6.8 

Jl5740 07/30/07 8.4 

115741 07/30/07 8.2 

115742 07/30/07 9.7 
JJ5743 07/30/07 7.6 

Jl5744 07/30/07 9.7 

Jl5745 07/30/07 6.7 

Jl5746 07/24/07 0.26 

~ttachment 1. 100-F-26:IS Verification Sampling Results 
Nickel Potassium Selenium Silicon 

Q PQL I mg/kg Q PQL mg/kg Q PQL 1111!/J(I! Q 
0.64 698 6.2 1.3 u 1.3 414 
0.65 710 6.3 1.3 u 1.3 446 
0.79 975. I 9.3 1.3 u 1.3 721 C 
0.79 I 894 I 9.4 1.3 u 1.2 1670 C 
0.78 1110 I 9.2 1.2 u 1.2 1830 C 
0.81 1060 9.6 1.3 u 1.3 1300 C 
0.80 I 657 9.5 1.3 u 1.2 1180 C 
0.77 758 9.1 1.2 u 1.2 1120 C 
0.88 I 884 9.1 1.2 u 1.2 912 C 
0.81 \ 1060 9.6 1.3 u 1.3 1790 C 
0.78 I 1070 9.2 1.2 u 1.2 649 C 
0.80 I 964 9.5 1.3 u 1.3 65 1 C 
0.78 670 9.2 1.2 u 1.2 1340 C 

0.80 698 9.5 1.3 u 1.2 1380 C 

0.77 1570 9.1 1.2 u 1.2 1360 C 

0.77 \ 820 9.1 1.2 u 1.2 937 C 

0.79 1210 6.4 1.3 u 1.3 762 C 

0.77 992 C 9.1 1.2 u 1.2 1760 C 
0.77 \ 926 C 9.1 1.2 u 1.2 1620 C 
0.80 \801 C 9.5 1.3 u 1.2 1750 C 

0.77 J l40 C 9.1 1.2 u 1.2 1770 C 
0.80 \589 C 9.5 1.3 u 1.3 1480 C 

0.78 \060 C 9.2 1.2 u 1.2 1570 C· 

0.79 1798 C 9.4 1.3 u 1.3 1840 C 
0.79 1\130 C 9.3 1.3 u 1.3 1580 . C 

0.79 ~87 C 9.5 1.3 u 1.3 1690 C 
I B 

B 0.80 1()50 C 9.5 1.3 u 1.3 1320 C 

0.79 8~7 C 9.3 1.3 u 1.3 1650 C 

u . 0.26 23.9 3.0 0.41 u 0.41 67.1 C 

Attachment 
I Originator 

I Checked 
Cale. No. 

Silver 
PQL mg/kl? Q PQL 
3.2 0.15 u 0.15 

3.3 0.15 u 0.15 
2.5 0.26 u 0.26 
2.5 0.26 u 0.26 
2.5 0.26 u 0.26 

2.6 0.27 u 0.27 
2.6 0.27 u 0.27 
2.5 0.26 u 0.26 
2.5 0.26 u 0.26 

2.6 0.27 u 0.27 

2.5 0.26 u 0.26 

2 .6 0.27 u 0.27 

2.5 0.26 u 0.26 

2.6 0.27 u 0.27 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.5 . 0.26 u 0.26 

2.6 0.27 u 0.27 

2.5 0.26 u 0.26 

2.6 0 .27 u 0.27 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.5 0.26 u 0.26 

2.6 0.27 u 0.27 

2.5 0.26 u 0.26 

0.82 0.09 u 0.09 

l Sheet No. 
H. M. Sullowa;t Date 

M. J. AEeeI Date 
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Sodium 

mg/kg Q 

99.5 C 
114 C 
140 C 

137 C 
124 C 

119 C 
146 C 
216 C 
137 C 
148 C 
151 C 

149 C 
105 C 
114 C 

134 C 

124 C 
164 C 

118 C 

131 C 
110 C 
116 C 

91.J C 
98.3 C 

101 C 

11 8 C 

94.3 C 

B 
193 C 

83.8 C 
11 .9 C 
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Attacl 

Sample Location 

Early Backfill 

Early Backfill 

I 

2 

Duplicate of Jl572 l 

3 

4 

5 

6 

7 

8 

Duplkate of J15728 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

BCLI 

BCL2 

BCL3 

QC Equipment Blank 

t 1. 100-F-26:15 Verification S - lin!! Resul 
Sample Sample Vanadium Zinc 
Number Date mg/kg Q PQL mg/kg Q 
Jl4D62 l/30/l007 28.5 0'17 26.6 
114063 I/30/l007 31.3 0]18 28.3 
115720 07124/07 37.7 0.23 33.0 C 
115721 07/24/07 33.8 o.i4 32.3 C 
115722 07/24/07 30.4 0.23 33.7 C 
115723 07/24/07 29.4 o.~4 3 l.3 C 
115724 07124/07 24.8 0.24 28.7 C 
JI5725 07fl4l07 33.8 0.23 29.5 C 
115726 07fl4107 36.6 0.23 31.6 C 
115727 07fl4/07 35.8 0.24 34.8 C 
115728 07fl4/07 41.6 0.12 37.3 C 

115729 07fl4/07 37.4 0.24 34.9 C 
Jl5730 07fl4/07 26.0 · 0.2~ 27.7 C 
Jl5731 07/l4/07 33.l 0.24, 32.8 C 
115732 07fl4/07 36.1 0.23 37.6 C 

115733 07fl4l07 36.2 0.23 \ 33.2 C 

115734 07/24/07 43. I 0.24 39.4 C 
115735 07/30/07 32.0 0.23 I 31.9 C 
115736 07/30/07 30.6 0.23 31.8 C 

Jl5737 07/30/07 27.2 0.24 27.0 C 

Jl5738 07/30/07 33.0 0.23 32.8 C 

Jl5739 07/30/07 19.6 0.24 22.7 C 

Jl5740 07/30/07 27.8 0.23 I 34.6 C 

)15741 07/30/07 23.5 0.23 25.4 C 

Jl5742 07/30/07 32.4 0.23 32.2 C 

115743 07/30/07 27.2 0.23 27.9 C 

J.15744 07/30/07 36.7 0.24 I 34.8 C 

115745 07/30/07 22.2 0.23 26.0 C 

115746 07fl4/07 0.08 u 0.08 2.6 C 

PQL 
0.64 

0.65 

0.12 

0.12 

0.12 

0.12 

0. 12 

0.1 1 

0. 11 

0.12 

0.12 

0.12 

0.12 

0.12 

0.11 

0.11 

0. 12 

0.ll 

0. 11 

0.12 

0.11 

0.12 

0.12 

0.12 

0 .12 

0.12 

0.12 

0.12 

0.04 
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Sample Location 

Early Backfill 
Early Backfill 

Sample Location 

Early Backfill 
Early Backfill 

Sample Sample 
Number Date 
114D62 1/30/2007 
J14D63 1/30/2007 

Sample Sample 
Number Date 
114D62 1/30/2007 
J l4D63 1/30/2007 

Attachment 1. 100-F-26:15 Verification Sampling Results. 
Aroclor~1016 

me/k2 0 POL 
14 u 14 
14 u 14 

Aroclor-1260 
ml!'!k11: 0 POL 

14 u 14 
14 u 14 

iAroclor-1221 
mil/kl!' 

14 
114 

I 
\ 

\ 

0 POL 
u 14 
u 14 

Ar oclor-1232 
m e/kg 0 POL 

14 u 14 
14 u 14 

Aroclor-1242 Aroclor-1248 
ml!'!kl!' 0 POL mg/kg 0 POL 

14 u 14 14 u 14 
14 u 14 14 u 14 
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Aroclor-1254 
m g/kf? 0 POL 

14 u 14 
14 u 14 
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Attachment to Waste Site Reclassification Form 2007-031 

APPENDIXB 
HAZARD QUOTIENT AND 

CARCINOGENIC RISK CALCULATIONS 

Rev. 0 

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

100-F-26:15 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk 
Calculation, 0100F-CA-V0328, Rev. 0, Washington Closure Hanford, Richland, 
Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculation provided in this appendix has been generated to document compliance with 
established cleanup levels. This calculation should be used in conjunction with other relevant 
documents in the administrative record. 

Remaining Sites Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines B-ii 



Attachment to Waste Site Reclassification Form 2007-031 Rev. O 

Actobat8.0 

CALCULATION COVER SHEET 

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

Area: 100-F 

Discipline: Environmental *Calculation No: 01 00F-CA-V0328 

Subject: 100-F-26:15 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program:_E_x_c_e_l ___________ _ Program No: _E_x_c_e_l 2_0_0_3 __________ _ 

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

Committed Calculation l8j Prel iminary C Superseded O Voided D 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) •obtain Cale. No. from Document Control and Form from Intranet 

Remaining Sites Verification Package for the 1 00-F-26: 15, Miscellaneous Pipelines B-1 
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Attachment to Waste Site Reclassification Form 2007-031 Rev. 0 

Washin ton Closure Hanford, Inc. 
Ori inator: H. M. Sullowa ~ 

Pro·ect: 100-F Area Field Remediation 

PURPOSE: 
2 

CALCULATION SHEET 
Date: 11/27 /07 Cale. No.: Rev.: 0 

Job No: 14655 Checked: 
Sheet No. 1 o 3 

3 Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
4 cancer) risk for the 100-F-26:15 waste site. In accordance with the remedial action goals (RAGs) in the 
5 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2005), the following criteria 
6 must be met: 
7 
8 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <1 x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10·5 for carcinogens. 
12 

13 

14 GIVEN/REFERENCES: 
15 
16 1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
17 DOEJRL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
18 Washington. 
19 

20 . 2) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
21 

22 3) WCH, 2007, Remaining Sites Verification Package for the Miscellaneous Pipelines Associated with 
23 the 1608-F Sump (100-F-26:15), Attachment to Waste Site Reclassification Form 2007-031, 
24 Washington Closure Hanford, Inc. , Richland, Washington . 
25 
26 
27 SOLUTION: 
28 

29 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
30 detection limit/practical quantitation limit and compare it to the individual HQ of <l .O (DOE-RL 
31 2005). 
32 

33 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
34 
35 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
36 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
37 <1 x 10·6 (DOE-RL 2005). . 
38 

39 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <l x 10·5_ 

Remaining Sites Verification Package for the 100-F-26:15, Miscellaneous Pipelines B-2 
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Attachment to Waste Site Reclassification Form 2007-031 Rev. 0 

Washin ton Closure Hanford, nc CALCULATION SHEET 
Ori inator: H. M. Sullowa Date: lln.7/07 Cale. No.: 

f--=P~r!:.:o·~ec~t:+~~.,:..::.:"-";::~~=s-1.-c:---t-J-;--o-;'-b7N;"o'-: t-=~1746o'::5~5.:......,--=';;c;'-'hec::...k;--'-cd::;'-: t-:'-:~ ~:..:..,.:-=;ii,nc:,,1-----;:c':=.+--..;-=;:c,,.~ 1 
Subject: 

METHODOLOGY: 
2 
3 The 100-F-26:15 waste site was divided into three areas for the purpose of verification sampling. The 
4 first area consisted of the excavation footprint of the 100-F-28:15 pipelines, the second area consisted of 
5 the Early Backfill excavation footprint, and the third area consisted of the BCL stockpiles. The Early 
6 Backfill footprint consists of an irregular shaped area approximately 8 by 9 m (26 by 30 ft) area at the 
7 southeast corner of the 105-F reactor that required immediate backfill to prevent damage to the building 
8 foundation due to undermining. 
9 

10 Hazard quotient and carcinogenic risk calculations for the 100-F-26: 15 waste site were conservatively 
11 calculated using the highest of the focused and statistically calculated results from these four areas for 
12 each analyte (WCH 2007). Boron, molybdenum, and hexavalent chromium require HQ and risk 
13 calculations because these analytes were detected and a Washlngton State or Hanford Site background 
14 value is not available. All other site nonradionuclide COCs were not detected or were quantified below 
15 background levels. An example of the HQ and risk calculations is presented below: 
16 

17 1) For example, the maximum value for boron is 3.7 mg/kg, divided by the noncarcinogenic RAG 
18 value of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 
19 2.3 x 10·4_ Comparing this value, and all other individual values , to the requirement of <1.0, this 
20 criteria is met. 
21 
22 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
23 obtained by summjng the individual values. The sum of the HQ values is 2 .. 6 x 10-3

. · Comparing .this 
24 value to the requirement of <1.0, this criteria is met. 
25 
26 3) To calculate the excess cancer risk, the marimum value is divided by the carcinogenic RAG value, 
27 then multiplied by 1 x 10·6. For example, the maximum value for hexavalent chromium is 
28 0.24 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is 1.1 x 10·1 . Comparing this value 
29 and all other individual values to the requirement of <l x 10·6, this criteria is met. 
30 
31 4) After these calculations are completed for_the Garcinogenic analytes, the cumulative excess cancer 
32 risk can be obtained by summing the individual values. The sum of the excess cancer risk values is 
33 1.1 x 10·1. Comparing thls value to the requirement of <l x 10·5, this criterion is met. 
34 
35 
36 RESULTS: 
37 
38 1) List individual noncarcinogens and corresponding HQs >1.0: None 
39 2) List the cumulative noncarcinogenic HQ >1.0: None 
40 3) List individual carcinogens and corresponding excess cancer risk >l x 10·6: None 
41 4) List the cumulative excess cancer risk for carcinogens >l x 10·5: None. 
42 

43 Table 1 shows the results of the calculations. 

Remaining Sites Verification Package for the J00-F-26:15, Miscellaneous Pipelines B-3 
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Attachment to Waste Site Reclassification Form 2007-031 Rev. 0 

CALCULATION SHEET 
Date: I Jn.7/07 Cale. No.: Rev.: 0 

Pro·ect: Date: 11 0 I!:' o'T 
Subject: Sheet No. 3 of 3 

1 Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-F-26:15 Waste Site. 
2 

3 

4 

5 

6 
7 

8 

9 

Contaminants of Concern• 

Maximum 

Value• 

Noncarcinogen 
RAGb 

Carcinogen 
Carcinogen Hazard 

RAGb 

10 

11 

12 

'. 
Boron 

Chromium, hexavalent' 
Molybdenum 
,~rolal .fl. 

Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 
Notes: 
' = From WCH (2007). 

(m 

3.7 16,000 

0 .24 240 

0 .56 400 
,, . """•·=· - .. . 

I; 

Quotient Risk 
(ml!lke) 

' ~. 'I!! 
., 

2.3E-04 -- --
l.OE-03 2.1 l.lE-07 
l.4E-03 - --

'• 
,,.,~, 11,icl,' ' . .. .;..6 

2.6E-03 
1.lE-07 

13 

14 

15 

16 

17 

18 

• = Value obtained from the RDR/RA WP (DOE-RL 2005) or 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. 
-- = not applicable 
RAG = remedial action goal 

19 
20 CONCLUSION: 
2 1 

22 This calculation demonstrates that the 100-F-26: 15 waste site meets the requirements for the hazard 
23 quotients and carcinogenic (excess cancer) risk as identified in the RDR/RA WP (DOE-RL 2005). 
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