
Date Submitted: 1/7/08 

Originator: L. M. Dittmer 

Phone: 372-9227 

CLASSIFICATIQN FO 
Control Number: 2007-03 1 Operable Unit(s): 1 OO-FR- 1 

Waste Site Code: 100-F-26: 15 

Type of Reclassification Action: 

Closed Out c] 
RCRA Postclosure c] Rejected c] Consolidated c] 

Interim Closed Out 

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed 
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes bacMill 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 100-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 remediated 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 100-BC-1, 100-BC-2, 100 DR-1, 100-DR-2, 100-FR-I, 100-FR-2, 100-HR-1, 
100-HR-2, 100-KR- I ,  100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, 
Washington (Remaining Sites ROD), U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected 
action involved: (1) evaluating the site using available process information, (2) remediating the site, (3) demonstrating through 
verification sampling that cleanup goals have been achieved, and (4) proposing the site for reclassification to Interim Closed Out. 

Basis for reclassification: 

In accordance with this evaluation, the verification sampling results support a reclassification of this site to Interim Closed Out. 
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Remaining Sites ROD. The results of verification sampling show that residual contaminant concentrations do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 
4.6 m [ 15 ft] deep). The results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep zone soils; therefore, institutional controls to prevent 
uncontrolled drilling or excavation into the deep-zone are not required. The basis for reclassification is described in detail in the 
Remaining Sites Verijication Package for the 1 OO-F-26:15, Miscellaneous Pipelines Associated with the 1608-F Sump 
(attached). 

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

Institutional Controls: Yes No O&M requirements: Yes c] NO 

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

N/A 
Ecology Project Manager (printed) 
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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 Reacttor) (BHI 
2004), and demolition of the 132-F-6, 1608-F waste water pumping station (BHI 2003~). 
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 activities 
(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 
performed from January 29 through January 3 1,2007. Two distinct areas were excavated 
resulting in disposal of approximately 82 m3 (107 yd3) of contaminated 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-24 Ucurium, 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 2%-Party 
Agreement Handbook Management Procedures,TPA-MP- 14 (DOE-RL 2007) procedure. 

able ite. 
Remedial Action 

0 bjectives 
Attained? 

Regulatory 
Requirement Remedial Action Goals Results 

- 

Yes 

Maximum dose rates based on generic 
dose-equivalence lookup values within the 
verification sampling area is 1.15 mredyr 
(Table 4) and 4.35 mredyr within the 
focus sampling area. 

Direct Exposure - 
Xadionuclides 

Attain 15-mrem/yr dose rate above 
background over 1,000 years. 

_. 

Yes 1 Attain individual COPC RAGs. Direct Exposure - 
Vonradionuclides 

All individual COPC concentrations 
are below the direct exposure criteria. 
411 hazard quotients are less than 1. 

~~~ 

The cumulative hazard quotient (2.6 x 
is less than 1. 

Attain a cumulative hazard 
quotient of <1 for noncarcinogens. 

~ ~~~ 

Attain an excess cancer risk of 
<1 x lo-‘ for individual 
carcinogens. 

Yes The excess cancer risk for carcinogens 
is less than 1 x lo-‘. 

The total excess cancer risk 
(1.1 x is less than 1 x 

Attain a cumulative excess cancer 
risk of <1 x for carcinogens. - 

Yes 

Sround water/River 
?rotection - 
iadionuclides 

Attain single-COPC groundwater 
and river protection RAGs. 

Attain national primary drinking 
water standards:a 4 mrem/yr 
(betdgamma) dose rate to target 
receptor/organs. 

Residual concentrations of 
radionuclides were detected below 
direct exposure levels, which are 
lower than the limits for groundwater 
and river protection. 

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

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

Yes 

Ground w ater/River 
Protection - 
Nonradionuclides 

Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

Maximum detected results for 
nonradionuclides are below 
groundwater and river protection 
RAGs. 

’ “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141). 
Radiation Protection of the Public and the Environment (DOE Order 5400.5). 

‘Remedial Design RepodRemedial Action Work Plan for the 100 Area (DOE-RL 2005b). 
COPC 
MCL 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose model) 

= contaminant of potential concern 
= maximum contaminant level (drinking water standard) 

Remaining Sites Verification Package for the 100-F-26: 15, Miscellaneous Pipelines ES-2 
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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 
RepodRemedial 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 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 &e., surface to 4.6 m 115 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:I 5, Miscellaneous Pipelines ES-3 
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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 RepodRemedial Action Work Plan for the 100 Area 
(RDWRAWP) (DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-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. 

100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 

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 barium is below both Hanford Site background and the ecological screening levels. 
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 100-F-26: Is, Miscellaneous Pipelines 1 
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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 
1 00-F-26: 2 
100-F-26:3 
100-F-26~4 
100-F-265 
100-F-26:6 
100-F-2617 
100-F-26: 8 
100-F-26: 9 
100-F-26: 10 
100-F-26: 1 1 
100-F-26: 12 
100-F-26: 13 
100-F-26: 14 
100-F-26: 15 

100-F-26: 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-F1 sanitary sewer pipelines 
1607-F2 sanitary sewer pipelines 
1607-F3 sanitary sewer pipelines 
1607-F4 sanitary sewer pipelines 
1.8 rn (72 in.) main process sewer pipeline 
108-F drain pipelines 
1 16-F5 influent pipelines 
Miscellaneous pipelines associated with the 132-F-6, 1608-F waste water 
pumping station 
Reactor cooling 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 (1 16-F-14) (BHI 2003a) and to the 
associated outfalls for final discharge to the Columbia River, 2) the 116-F-6 influent pipeline 
(BHI 2003b), 3) rernediation 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 2003~). 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 
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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 
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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 

I remedial action (Feist 2005). 

Remaining Sites VeriJicution Paclcage for the 100-F-26: 15, Miscellaneous Pipelines 6 
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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 Positioning Environmental 
Radiological Surveyor (GPERS) with 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 100-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 
soil was encountered to verify their previous removal. Additional verification was available for 
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-24 lkurium, 
polychlorinated biphenyls, total metals by inductively coupled plasma (ICP), mercury, and 
hexavalent c hromium. 

Remaining Sites Verification Package for the 100- F-26: 15, Miscellaneous Pipelines 8 
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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. 

o n t a ~ i n a n ~  of 

The waste site contaminants of potential concern (COPCs) 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 

Remaining Sites Verification Package for  the 100-F-26:15, Miscellaneous Pipelines 14 
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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 Plan' (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 - CL 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 (Figure 9). 
Because this segment of the excavation exposed the foundation 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). 

Visual Sampling Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov 1 
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EXCAVATION 
I 

I (BACKFILLED) 
I 
I BOUNDARY 

I 
I 
I 
I 

r' 
I 

- -I 

1 OO-F-26:15 Pipelines 

Paved Roads 

Existing Building 

r -1 IOSF Reactor Footprint 

Iqb-1 Demolished Building 

VCP Vitrified Clay Pipe SCALE 1: 300 

X Verificationsamples 3 0 3 6 12 meters 

I OO-F-26: 15 Pipelines 
Verification Sample Location 
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e 

ctual 
Coordinatesb Sample 

Media 
Sample 
ocation Sample Analysis r Northing 

Easting 

N 147551.6 
E 580467.9 

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

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

Soil 1 515720 

N 147555.0 
E 582469.9 

N 147558.4 
E 580467.9 

N 147558.4 
E 580479.8 

2 Soil 515721 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 515723 3 Soil 

4 Soil GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 

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

515724 

N 147558.4 
E 580483.7 

N 147561.9 
E 580482.0 

N 147561.9 
E 580465.9 

Soil 515725 5 

6 Soil GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 

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

5 15726 

515727 7 Soil 

N 147561.9 
E 580469.9 

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

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

8 Soil 515728 

N 147561.9 
E 580471.8 9 Soil 515730 

N 147561.9 
E 580485.7 

N 147565.3 
E 580467.9 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 10 Soil 51573 1 

515732 11 Soil GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 

N 147572.2 
E 580467.9 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 12 Soil 515733 

N 147575.6 
E 580469.9 

N 147575.6 
E 580489.7 

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

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

13 Soil 515734 

515735 14 Soil 

N 147579.0 
E 580460.0 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 15 515736 Soil 

Soil 

Soil 

Soil 

16 N 147579.0 
E 580463.9 

N 147579.0 
E 580467.9 

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

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

515737 

515738 17 

18 N 147579.0 
E 580483.7 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 515739 
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21 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 1 19 1 Soil 1 !:tgi;::i 1 J15740 1 

N 147585.9 J15742 GEA, gross alpha, gross beta, ICP metals, 
E 580475.8 mercury, and hexavalent chromium. Soil 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. Soil 1 ~ : ~ ~ i ~ ~ : i  1 J15741 1 I 2o I 

Soil Overburden 
Stockpiles Composite 1 J15743 I ICP metals, mercury, and hexavalent chromium. 

Soil Overburden 
Stockpiles 

Overburden 
Stockpiles Soil 

Composite 515744 ICP metals, mercury, and hexavalent chromium. 

Composite J15745 ICP metals, mercury, and hexavalent chromium. 

N 147555.0 
E 582469.9 

N 147561.9 
E 580469.9 

Soil Duplicate of 
515721 

Duplicate of 
J15728 Soil 

Equipment 
Blank Silica sand 

J15722 GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. 

GEA, gross alpha, gross beta, ICP metals, 
mercury, and hexavalent chromium. J15729 

NA 1 515746 1 ICP metals, mercury, and hexavalent Chromium. 
~~ 

a Source: Field logbooks EFL-1174-3 (WCH 2007~). 
Washington State Plane (meters). 

GEA = gamma spectroscopy 
ICP = inductively coupled plasma 

Verification Sampling Results 

Verification samples were analyzed using U S .  Environmental Protection Agency-approved 
analytical methods. The laboratory-reported data results for all constituents are stored in the 
Environmental Restoration (ENRE) 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 COPCs as specified 
by the RDR/RAWP (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 reported 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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COPCs 

Cesium- 
137 

Europium- 
152 

COPC 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Comparisons of the statistical and maximum results for COPCs 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 not 
related to the operational history of the site and were detected below background levels (based 
on an assumption of secular equilibrium, the background activities for radium-228 and 
thorium-228 are equal to the statistical background activity of 1.32 pCi/g for thorium-232 
provided in DOE-RL [ 19961). 

Does the 
Statistical 

Result Exceed 
Maxi mum 

Statistical 
or Groundwater River Shallow Zone 

Lookup Value Protection Lookup Protection RAGs? 
Result Value Lookup Value 
(PCW 

0.092 6.2 -- 

0.205 3.3 -- 

No 

No 

b -- b 

b -- b 

Maximum Remedial Action Goalsa (mg/kg) Does the 

Statistical Direct Protective of Protective of Exceed RAGs? 
Maximum or 

Result Exposure Groundwater the River 
(mg/ka) 

(<BG) 
32 5 5 No 

2.3 (<BG) 20 20 20 No 

5,600 132 224 No 

10.4 1.51 1.51 No 

No 

13.9 0.8 1 0.81 No 

0.85 

77.3 

0.25 

3.7 16,000 320 -- 
0.17 

(<BG) 

(<BG) 

. (<BG) , 

C 

Cobalt 

Copper 

18.4 (<BG) I 80,000 1 Chromium, 
Total 

~~ 

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

2,960 59.2 22.0 No 12.7 
(<BG) 

18.5 1 18.5 I No 
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Does the Result 
Pass RESRAD 

Modeling? 

-- 

-- 

Does the Result 
Pass RESRAD 

Modeling? 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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Maximum Groundwater River 
zone Protection COPCS 1 1 LookupValue 1 1 (mg/kg) Lookup Value Lookup Value 

6 
~ Hexavalent 
chromium 

Maximum 
Result 
Exceed 

Lead 

Manganese 

COPC 

Carbon- 14 

Mercury 

2.52 8.69 -- No -- b -- b 

Vanadium 

COPC 

lrsenic 
3 ariurn 
3eryllium 
3 orone 

Zinc 

Soil Cleanup Levels, (mgkg) a Does the 
Maximum 

Result Direct Protective of Protective of Exceed 
(mg/kg) Exposure Groundwater the River 

Maximum 

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

1.4 16,000 320 -- No C 

1 1,200 5 12 512 No 280 

Protective of 
Groundwater 

-- 

Does the Result 
Pass RESRAD 

Modeling? 

a Lookup values and RAGS obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE-RL 
2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
The 100 Area RDWRAWP (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. 
No cleanup level is available from the Cleanrip Levels nncl Risk Cnlculntioizs (CLARC) Dntahcise (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]). 

-- = not applicable RAG = remedial action goal 
BG = background RESRAD = RESidual RADioactivity (dose assessment model) 
COPC = contaminant of potential concern 
EPA = Environmental Protection Agency WAC = Washington Administrative Code 

RDL = required detection limit 

Table 3b. Comparison of 

I Generic Site Lookux, Valuesa (x ,C i /~ )  I Does the Does the 
Result Pass 
RESRAD 
Modeling? 
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Cadmiumg 
Chromium, Total 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

0.12 (<BG) 13.9 0.8 1 0.81 No -- 
8.2 (<BG) 80,000 18.5 18.5 No -- 
5.1 (<BG) 1,600 32 -- No -- 
13.7 (<BG) 2,960 59.2 22.0 No -- 
3.2 (<BG) 353 10.2 10.2 No -- 
235 (<BG) 1 1,200 512 512 No -- 
9.4 (<BG) 1,600 19.1 27.4 No -- 
3 1.3 (<BG) 560 85.1 -- No -- 
28.3 (<BG) 24,000 480 67.8 No -- 

C 

C 

Manganese 
Nickel 
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277 (<BG) 1 1,200 512 512 No -- 
9.7 (<BG) 1,600 19.1 27.4 No -- 
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a Lookup values and RAGS obtained from the Remedial Design RepordRemedial 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. 
No cleanup level is available from the Cleaaup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340- 
730(3)(a)(iii), 1996 [Method B for surface waters]). 

-- = not applicable RAG = remedial action goal 
BCL = below cleanup level 
BG = background RDL = required detection limit 
COPC = contaminant of potential concern WAC = Washington Administrative Code 

RESRAD = RESidual RADioactivity (dose assessment model) 

ATA EVALUA 

adionuclides 

Table 4 compares the pipeline excavation radionuclide cleanup verification maximum results 
presented in Table 3a to direct exposure single radionuclide 15 mredyr  dose-equivalence values 
and shows the sum of fractions evaluation for comparison of the total radionuclide dose to the 
RAG of 15 m e d y r .  The columns on the left side of Table 4 are the COPCs and maximum 
values, corrected for background, as appropriate. The fourth column of Table 4 presents the 
single radionuclide 15 rnredyr 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 significantly less than the 15 rnredyr RAG. RESRAD evaluation of dose rates due to 
residual concentrations of cesium- 137 and europium- 152 shows that the maximum dose 
rate (1.15 mredyr) 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 which is within the 
standard CERCLA risk range of to 

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 rnredyr direct exposure 
dose-equivalence value of 8.69 pCi/g (DOE-RL 2005b), the maximum dose rate for carbon-14 is 
4.35 rnredyr and occurs at the present time. The excess cancer risk associated with the 
radionuclide concentrations corresponds to a carcinogenic risk of 5.3 x 
RESRAD evaluation. This result is within the standard CERCLA risk range of 

as determined by a 
to lo? 

The 100 Area RDWRAWP (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. 

Maximum Values 

a Single radionuclide 15 mredyr dose-equivalence values and derivation methodology are presented in the 100 
Area RDWRAWP (DOE-RL 2005b). 

Similarly, the 100 Area RDWRAWP (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 application 
of the three-part test for the 100-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 and a cumulative excess carcinogenic risk of less than 
1 x lo? These risk values were conservatively calculated for the entire waste site using the 
highest values 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 .O. The cumulative hazard quotient for the 
100-F-26: 15 waste site is 2.6 x 
than 1 x lo'! The cumulative carcinogenic risk value is 1.1 x 
risk requirements are met. 

All individual cumulative carcinogenic risk values are less 
Therefore, nonradionuclide 
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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 20004 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 KO881 and SDG K0894. In the 
analytical data set, SDG KO88 1 had elevated results for gross alpha and/or gross beta for samples 
J15720,J15721,J15726, J15729,J15730, J15731,J15733, and 515734. SDG KO894 had 
elevated results for gross beta for sample 515739. 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 lead 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 alphabeta 
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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KO881 

KO881 

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. 

515730 69.8 -0.91 8 
515733 118 2.3 

KO881 

KO881 
KO881 

KO881 
KO881 
KO88 1 

KO881 

KO894 

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. 

515720 37.8 20.7 

J15721 78.9 10.7 

515729 51.4 16.9 

515730 40.2 -0.422 
515731 135 14.2 

J15733 134 18.7 

J15734 33 16.9 

J15739 34.2 16.8 

No major deficiencies were identified in the analytical data set. SDG KO894 was submitted for 
third-party validation. Minor deficiencies are discussed below. 

SDG KO881 
This SDG comprises 15 field samples (515720-515734) and an equipment blank (315746) 
collected from the 100-F-26: 15 shallow zone excavations. Two field duplicate pairs are included 
in this SDG (J15721/ J15722 and J15728/515729). These samples were analyzed for ICP metals, 
mercury, hexavalent chromium, gross alpha, gross beta, and by gamma spectroscopy. In 
addition, samples J15721, J15726, J15730, J15731,515733 were analyzed for total strontium by 
beta counting, and samples J15726, J15730, J1573 1 , J15733 were analyzed for plutonium 
isotopes by alpha spectroscopy. No major deficiencies were found in SDG KO88 1. Minor 
deficiencies are as follows: 

All samples, with the exception of sample J15746 (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 J 15720 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 KO881 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 1/5fh of the concentration reported in the equipment blank, sample 515746 (Le., the field 
sample concentration is low enough that the MB concentration is of similar magnitude). The 
calcium, sodium, and zinc result for sample J 15746 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 KO88 1 may be considered estimated. Estimated data are useable for decision-making 
purposes. 

SDG KOS94 
This SDG comprises 11 field samples: 8 statistical samples (J15735 - J 15742) collected from the 
100-F-26: 15 shallow zone excavation, and 3 composites samples (J 15743 - J 15745) collected 
from the BCL stockpiles. These samples were analyzed for ICP metals, mercury, hexavalent 
chromium, gross alpha, gross beta, and by gamma spectroscopy. SDG KO894 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 KO894 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 100.5-1 10.7%. 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 KO894 were qualified as estimated with a “J” flag by third-party 
validation. The data are useable for decision-making purposes. 

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 (QNQC) 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 (J 1572 1/J 15722 and J 15727/J 15728). 
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. 

onradionuclides. None of the nonradionuclide RPDs calculated for the field duplicates are 
above the acceptance criteria (30%). The data are useable for decision-making 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 ~fs 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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Y 

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. 

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 RDWRAWP (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 direct 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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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, 0 100F-CA-V0288, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

MER FOR CALCULATI 

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 

Project Title: 100-F Field Remediation JobNo. “1655 

Area: 100-F 

Discipline: Environmental *Calculation No: 01 OOF-CA-VO288 

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

Computer Program: Excel Program No: Excel 2003 

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

Committed Calculation Preliminary r Superseded r, Voided r 

S. W. Callison 

~~ 

MARY OF REVISION 

,. 

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

Originator Date 11/27/07 Calc. No. 0100F-CA-V0288 Rev. No. 
Project Job No. 14655 Checked M. J. Appel .@-'I 
Subject % UCL CALCULATIONS 

1 Summary 
2 
3 
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5 
6 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
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41 
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44 
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Purpose: 
Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 
perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for 
nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each contaminant of 
concern (COC) and contaminant of potential concern (COPC), as necessary. 

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

Given/References: 
1) Sample Results (Attachment 1). 
2) Background values and remedial action goals (RAGS) are taken from DOE-RL (2005b), DOE-RL (ZOOI), and Ecology (1 996). 
3) DOE-RL, 2001, Hanford Site Background: Part 1,  Soil Background for Nonradioactive Analyfes, DOE/RL-92-24, Rev. 4, 

US. Department of Energy, Richland Operations Office, Richland, Washington. 
4) DOE-RL, 2005a, 700 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. 
5) DOE-RL, 2005b, Remedial Design RepoWRemedial Action Work Plan for the 700 Area (RDR/RAWP), DOE/RL-96-17, 

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

Olympia, Washington. 
7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or 5ackground Data with 

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

3) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC I/ ) ,  Publication #94-145, 
Washington State Department of Ecology, Olympia, Washington. 

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

10) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
EPA 540/R-4/013. U.S. Environmental Protection Agency, Washington, D.C. 

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

Solution: 
2alculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-RL 2005b). 
Jse data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-740(7)(e) 3-part test for 
ionradionuclides, and the RPD calculations for each COC/COPC. The hazard quotient and carcinogenic risk calculations are located ir 
3 separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVP). 

2alculation Description: 
The subject calculations were performed on data from soil verification samples (Attachment 1) from the 1OO-F-26:15 waste site. The 
data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or 
creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP (DOE-RL 2005b) is 
documented by this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data were collected, and th 
results are also included in Attachment 1. As the maximum detected values for these data sets are used instead of the 95% UCL 
(additional discussion is provided in the RSVP), calculations on these data sets are not included herein. Duplicate RPD results are 
Jsed in evaluation of data quality within the RSVP for this site. 
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For quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data compare 
favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split 
data), further investigation regarding the  usability of the data is performed. No split samples were collected for cleanup verification of 
the subject site. Additional discussion a s  necessary is provided in the  data quality assessment section of t h e  applicable RSVP. 
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For quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data compare 
Favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If t h e  RPD is greater than 30% (or 35% for regulatory split 
data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 
the subject site. Additional discussion is provided in the  data quality assessment section of the applicable RSVP, as necessary. 

Washington CIosure Hanford CALCULATION SHEET 
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ummary (continued) 
Methodology: 
For nonradioactive analytes with 550% of the data below detection limits and all detected radionuclide analytes, the statistical value 
calculated to evaluate the  effectiveness of cleanup is the  95% UCL. For nonradioactive analytes with 950% of t h e  data below detection 
limits, as determined by direct inspection of the sample results (Attachment I) ,  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 
values are included in the summary tables that follow. The 95% UCL was not calculated for data sets with no reported detections. 
Calculated cleanup levels are not available in Ecology (2005) under WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, 
potassium, silicon, and sodium; therefore, these constituents are not considered site COCs/COPCs and are also not included in these 
calculations. The 95% UCL values were also not calculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, 
as these isotopes are not related to the operational history of the site and thus not considered COCs/COPCs. 

All nonradionuclide data reported as  being undetected are set to % the  detection limit value for calculation of the statistics (Ecology 
1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where t h e  laboratory does not 
report a value below t h e  minimal detectable activity (MDA), half of the  MDA is used in the  calculation. For the  statistical evaluation of 
duplicate sample pairs, t h e  samples are averaged before being included in t h e  data set, after adjustments for censored data a s  
described above. 

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and 
ihe 95% UCL calculated on t h e  appropriate distribution using Ecology software. For nonradionuclide small data sets (n < 10) and all 
radionuclide data sets, t h e  calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. 
For nonradionuclide data sets of ten or greater, a s  for the subject site, distributional testing is done using Ecology's MTCAStat software 
(Ecology 1993). D u e  to differences in addressing censored data between the RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and 
due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for 
:ensored data are performed before software input and the  resulting data set treated as uncensored. 

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

The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 
greater than 5 times t h e  target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method 
wid is listed in Table 11-1 of t h e  SAP (DOE-RL 2005a). Where direct evaluation of the  attached sample data showed that a given 
malyte was not detected in t h e  primary and/or duplicate sample, fur ther  evaluation of the  RPD value was not performed. The RPD 
:alculations use the following formula: 

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

where, M = Main Sample Value S = Split (or duplicate) Sample Value 
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Results: 
The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone 
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 
RSVP for this site. 

Washinston Closure Hanford CALCULATlO N SHEET 

8 

9 
10 

u l l o w a d h ! / / $  hf- Date 11/27/07 Calc. No. 0100F-CA-V0288 Rev. No. 0 

Analyte 

Cesium-137 0.092 mg/kg 
Europium-1 52 0.205 mdka 

11 
12 
13 
14 
15 
16 
17 
18 

Results Summary - Shallow tone Excavation 
7 

Arsenic 2.3 mg/kg I 
Barium. 77.3 mg/kg 
Beryllium 0.25 mg/kg 
Boron 3.7 mg/kg 
Chromium 8.4 mg/kg 
Cobalt 5.8 mg/kg 
Copper 12.7 mg/kg 
Hexavalent Chromium mg/kg 

26 Cadmium 
27 Mercury 

95% UCL Maximum 1 Resulta 1 Valuea 1 Units 

0.17 mg/kg 
0.13 mg/kg 

28 
29 
30 
31 
32 
33 
34 

WAC 173-340-740(7)(e) Evaluation: 

WAC 173-340 3-Part Test for most strinnent RAG: 
95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

NO 
NO 
NO 

I 

41 
42 
43 

and J15722b - QNQC Analysis 
Analyte I Duplicate Analysis’ 

Potassium -40 I 13.0% 

Relative Percent Difference Results, J15728 
and J1572gb - QMQC Analysis 

I 

44 
45 

I I Analyte I Duplicate Analysis’ 

Aluminum 8.0% 
Barium 20.5% 

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

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

AbbreviationslAcronyms: 
The following abbreviations and/or acronyms are 
used in this calculation: 
B = blank contamination (organics) 
BG = background 
C = blank contamination (inorganics) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
DE = direct exposure 
GW = groundwater 
J = estimate 
MDA = minimal detectable activity 
MTCA = Model Toxics Control Act 
PQL = practical quantitation limit 
Q = qualifier 
QNQC = quality assurance/quality control 
RAG = remedial action goal 
RDL = required detection limit 
RDWRAWP = 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 

Boron 38.7% 
Calcium 14.0% 
Chromium 7.8% 
Copper 12.2% 

Magnesium 10.2% 
Iron 3.0% 

Manganese 18.2% 
Silicon 9.1 % 
Vanadium 10.6% 
Zinc 4.2% 
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63 
64 

66 
65 

67 

Washinaton Ciastire Han ford I . i 

WAC 173-340 3-PART TEST 
. ................ ........... . .  N?. NA .... NA NO.. h A NQ . 
.-I. ... ............. .......... _-- NO..... ......... " . ~  ................. &A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N 0 , . . . . . . . . . . .  NA,.. ................... ........... . NA ....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 95% UCL z Cleanup Limit? 
> lE-6 abnve Cleaiup Limit? ...................... 

Any sariiple =. 2X Cleanup Litnit? - NO Ni3 N A NA hA 
Because all values are 3elnw 

MTCA 3-part test is not requirad. 

The data set meets the 3-part tcst 

s:ringent clean-ip h i t .  

Because all values are helm 

MTCk 3-part tes! is not required. 

The data set meets the $part test 1 
most stringent cleanu~ limit. 

Because at! values are below 

MTCA 3-part test is not required. 

Because ali values are below 
NO background (6.5 my/kgf, rhe criteria whoti comparcd tc tho most background (1.51 mgkg), t h c  ,criteria whcn ~comparcd to lhc background (18.5 mglky), the background t15.7 mg/l(g), the 

MTCA 3-part test is not required. 
WAC 173-340 Comptiance? 

Rev. 0 
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....... NA ' 0% abwc CicanJP Limit? .. N!!. ................ ................. .,,NO .... ......... . . . . . .  NA . . . . . . . . . . . . . . . . .  I ..... NA . .. . _ NO .... _.l_...l..-..______" NA .......... ............................. NA 
Any campie > 2X CkanJp Limit? NA NO MA NA NO NA NA NA 

................... ....... . .......... ............. ............... ....... . . . . . . . . .  .NO NA .?JA-. ..-__--.--.._.I__ 35'/b "CL C1ean-W Limit? E!.. M 0 _- !A. __ NC! . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  ........ ... . .... ... ..................... 
......................... .. .. 

Because ail vatues ar? below 
hacicgrwnd (22 nylkg), the 

MTCA 3-pail lest is not 
The data set meels tk,e 3-3.arl Because ail values %e beiovt 

background (10.2 mdkg), the 
MTCA &part test is nor 

Because alt values are below 
background (512 q!kg), the 

MTC.4 3-part tes: is no! 
required. 

data rr,~d,s the 3-pari toat Because all valaes are bebw Beoause all values are below Because all vai.ues are W o w  
background (33.1 mgkg) ,  :he 3ackground (85.1 mg/kG), the background (67.0 ngkg), the 

MTCA 3-part test is not MTCA 3-pad test is not WCA &part test is not 
nhen to :he criteria cornpared to the 

mOSt stringent c,eanLp ,lmit. tnost stringon, clcnrup ,irrit, NO 
. . - .- -. i required req ti iced. required. required. required. 

HEIS = ifanford Environmental information System 
MDA = minimum detectable activity 

MEA. = Model roxcis &ntrol Act 
2QL = practi;al quanti:a!ion ktnit 

U = uncetected 
UCL = upcer zoRfidence limit 

WAC = Wasliiflgtoil Admbistrative Ccde 
6E GW = groundwater 

Remaining Sites Verification Package fo r  the 100-F-26:15, Miscellaneous Pipelines A-6 



Attachment to Waste Site Reclassification Form 2007-03 1 

2 Sampling Sample I Sample Cesium4 37 Europium-152 Pota s s iu m-40 Radium-226 t 

Rev. 0 

Rwdium-228 I Thorium-228GEA f Thorium-232 GEA Aluminum 

t Washinqton Closure Nan ford j A .*< 
Originator H. M. Sulfoway C2gC&f> 

Project - 100-F . .  Field Remediation 
Subject IOO-F-26:l5 CLEANUP VERLFICATION 95% UCL CALCULATIONS 

3 Area Number I Date rng/kg Q PQL 
4 2 0.053 . - - - ~ - - - -  . J15721 7/24/2007 0.099 -~ ---- 

Duplicate i f  d l  5722 7/24/2007 0.1 1 0.04 
-5721 

Date 11i27107 

rnglkg I Q PQL 1 mg/kg ' Q 1 PQL 1 mglkg 1 Q PQL. rnglkg ' Q S  PQL 1 mgkg Q Lc md-1 PQL 
0.451 1 0.081 1 0.782 0.202 0776 0.202 5020 4.9 

0.449 0.084 13.7 ; 0.325 0.4'33 0.15 0.739 0.15 54.10 4.8 
-_- .L --- -- _L._^__ - -- - L .- -c - 0.606 ' - - -_ ] 0.33 ' -- ----_ 15.6 ."_ 0.099 ' 

"_._ - 

0. 01 00F-CA-V0288 
M. J. Appel dh4: 4%~'' 

!L, . 
Checked 

TDL 0.1 0-7 t 0.5 , ,, ,o. I 0.2 
Yes (continue) ._.... ., . ... . I. -- Yes (continue) 

No-Stop (acceptable) No-Stop jacceptab[e) L 

30th z PQL? 
- . .... Duplicate Both >SxTDL? ,.. . . No-Stop . .. (acceptable) x x .  

Rev. No. 
Date 

Sheet No. 

5 
Yes (continue) 

-.-.1..1- No 
Analysis RPD 13.0% t 1 I 

6 
7 
8 
9 
10 
11 

12 

13 
I4 
15 
16 
17 

f 8.0% 
Not applicable Difference > 2 TDL? No - acceptable No - acceptable Not applicable No - acceptabk No - acceptable No-acceptable / No - acceptable 

L 

Sampling HElS Sample Arsenic Barium Beryfliurn Boron Calcium Chromium Copper 

PQL mglkg PQL >/kg Q QL mgikg 01 PQL mglkg Q PQL mgkg Q PQL mgfkcr 1 Q PQL I rnglkg Area Number Date - ___ - - - 

P 

Q PQL - 0.24 ...'p_. s - - 0.26 0.29 3 - _ _  __ _ _  _ _  __ _ _  3450 2.1 7.4 - --.- . 0.06 0.08 0.03 3.7 2 J15_721 7/24/2007 - 50.9 -- _ _ _  

Duplicate of J1 5722 7/24/2007 2.3 1.2 62.5 0.06 U.G3 2.5 7 .o 3970 8 0.29 5.8 0.23 12.2 0.26 
J15721-. 

Remaining Sites Vep-tfiation Package for the 100-F-26:15, Miscellaneous Pipelines A-7 



Attachment to Waste Site Reclassification Form 2007-03 1 

Sampfe Sample Hexavalent Chromium Iron Lead Magnesium Nickel Potassium 

Rev. 0 

3 Area Number Date mgfkg ' Q 
4 2 J15721- 7/24/~0?0'-- 0.25 _____ -"__ 3.1 ' 

8.9 0.2 13500 3390 C 2.3 7/24/2007 0.26 Duplicate of 
JI5721 57y3 

Subject 100-F-26:I 5 CLEANUP VERlFlCATlON 95% UCL CALCULATIONS 

PQL mdkg Q '  PQt 1 
0.79 894 9.4 

0.78 1110 9.2 

I 

,2 1 
mdkg 

1110 
. . ..E94 .... _. . 

4-[ 5 

Q PQt 
9.4 

9.2 
. . .. . . 

Duplicate Analysis 

Sampling 
, - - .  rnglkg Q PQL mgfkg 

3.1 
t 

I 7'24'%0?L cu5 -I..-- 0.2 13100 

8.9 0.95 3390 C 2.3 
..---......-- 

I Q 
T 

TDL 0.5 5 
Yes (continue) Yes (continue) 

-.-- - -  _ _ _  -- Yes (calc RPD) No-Sto p (acceptabf e j- 

Difference > Z 1 UL? No - acceptable Not applicabie 

_-- - 30th 7 PQL? 
Both SxTDL? D u pi icatrt 

Analysis RPD 3*D% 
t -* 

Sample 

5 75 5 2 4 400 1 

'0.2%-- 18.2% 

- 
Yes (continue) 

No-Stop (acceptable) Yes - _  (talc RPD) YGS (caic RPD) --.-̂ I 4 1 .  _I___. 

Yes (continue) Yes (continue) Yes (continue) 
NoLStop (acceptable) --. 
No - accep[able ~ , N~ot applicable Not applicable NO - acceptabte No - acceptable No - acceptable 

I I 

Date 1 1/27/07 
Jab No. 14655 

. ,0179. 
0.78 

Potassium 

6 
7 
8 
9 
10 
j1  

12 

I Sodium 1 Vanadium 1 Zinc I Silicon 

14 
15 

I 6  

17 
18 
19 
20 
21 
22 

.t --- mglkg Q PQL mglkg Q POL 
J15721 7/24/2007 - 1670 2.5 137 2.1 33-23 ~ I 0.24 32.3 0.12 -_ -....- __ - 2 

Duplicate of 
J 15721 

J 1 5 /22 712412007 1 830 2.5 124 2.0 30.4 0.23 33 7 0.1 2 

Remaining Sites VeriJication Package for the 100-F-26: 15, Miscellaneous Pipelines A-8 



Attachment to Waste Site Reclassification Form 2007-03 1 

2r 3 
4 

Rev. 0 

Ctssi urn-I 37 Europium-1 52 Potassium-40 
Sampling Area ' f Number ' 1 Data } mgfkg QA PQL mglkg Q PQL mgfkg Q PQL . , mgkg Q PQL mglkg Q - .  P Q L L -  mg/kg Q PQL I 

Duplicate at Jl 5729 
_ _ _ _  4.8 - 0.039 ~ -_ -E863 - _ _ _  ___  0.111 6380 I "  0.*,17 0.762 - - ---- __ - _" - 8 1 J15728 7/2.4/?_007 0.208 -_ _- 0.028 I --..284 I_-- 0.07 .-- 1 d.6--- 0.284 - ̂ I-- 0.555 0.051 0.863 

7/24/2007 0.178 0.029 0.278 0.071 13.6 0.233 0,499 0.052 0.736 0:16 0.865 0.055 0.736 1 0.116 5900 4.9 I J15728 I I - 
L 

.I' 
r f  

. Sulloway {~Q&$pL< 
Project 100-F Fiefd Remediation 
Subject 1OO-F-26:15 GLEAKUP VERIFICATION 95% UCL CALCULATIONS 

7 
8 
9 

Date I 1/27/07' 

TDL 0.1 0.1 0.5 -- 
Yes (continue) 

.... ... .- ... -1- Yes (calc RPD) . 
Anatvsis RPD 7.1 %--- 

Calc. No. 01 00F-CA-VO288 
Ch ec ked M. J. Appel .,?'I? yx-' 

1 

0.1 0.2 1 I 1 5 
Yes (continue) Yes -,.. (continue) i Yes (continue) Yes (continue) Yes (continue) 

No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) No-Stop (acceptable) 
7 - 8% 

L 
19 Both > PCJL? 
20 Duplicate .. Both >5xTDL? 
23 Analysis RPD 

I - -- 1 

Y es-(cont inut?) -__ Yes (continuel- Yes (continue)- - _ _  __ Yes (continue) --.-- Yes (continue) ---.--. -- Yes (continue) Yes (continue) - Yes (contiye) 
Yes (calc -Rf)P) No -S top I.._ (acceptable) _ _  Yes-jcalc RPD) No-Si;op-{a~ceptabi~~-. - N o-Stop (acceptable) ~ Yes (cafc RPD) - ~ - _  Yes (calc RPD) No- Sto p (accept able) 

12s)% 8.97; 2.8% 4.8% 
Not applicable 22 Difference > 2 TDL? No - acceptabte No - acceptable 

12 

Not applicable No - acceptable Not applicable 

Duplicate Of 1 Jf5729 1 7/'24/2007 I 2.6 f 1 1.2 1 56.5 I I 0.06 1 0.25 1 f 0.03 j 2.4 1 I 1.1 1 3670 I I 2.1 I 10.7 I I 0.3 I 5.9 I 1 0.24 1 12.3 I C 1 0.27 1 l 6  1 J15728 

f 

8 
9 

11 
10 

I I L, I .""..I.* I I t  1 I 
' 7  
*st TDL 1 10 I 2 I 0.5 I 2 I I00 I I I 3 f 1 I 

I UL 3 3 1 3  I a L I 4 quu L 

Both > PQL? Yes (continue) Yes (continue) Yes (continue) Yes (continue) - Yes (continue) - Yes (continue) ~. Yes (continue) Yes (continue) I 
Duplicate Eoth SxTDL?  Yes (calc RPD).,. . No~;Stgp-(a~~ep~able) No-Stop (acceptable) No-Stop (acceptable) Y ~ ~ ~ ~ ~ l c  RPD) 

Difference > 2 TDL? Not applicable Not applicable No - acceptable No - acceptable No - acceptable Not applicable Not applicable No - acceptable 
Analysis RPD 8.4% 5.6% 9.2% 0.3% 

13 
14 
15 

CALCULATION SHEET 
Washinqfon Closure Hanford I 

Originator H. M. ~ u ~ o w a y ~ y $ % t  5 
Project 100-F Field Remediation 
Subject t00-F-26:15 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

Sampling HElS Sample Sodium Vanadium Zinc 
Area Number Date mg/kg I Q PQL mgkg Q PQL mglkg Q PQL 

2.1 37.4 0.24 34.9 0.12 

-_A- J 15728 7/24/2007 151 2.0 41.6 0.12 . -  37.3 __ 0.12 
Duplicate of J, 5728 J15729 7/24/2007 149 

Date 11/27/07 
JobNo. 14655 

Both > PQL? Yes (continue) Yes (continue) 
Duplicate Both >5xTDL? No-Stop (acceptable) Yes (calc RPD)., - 
Analysis RPD 10.6% 

Not applicable Difference > 2 TDL? No - acceptable 

Calc. No, 0100F-CA-V0288 
Checked M. J. Appel ,'\TI ifk" 

\ 

Yes (continue)-- 
Yes (tal? RPD) 

Not applicable 
6.6% 

Rev. Date No. , 0 i 314 I.-,+ 
Sheet 

5 I "UfF?Eof I J15729 I 7/24/2007 I 15900 1 I 7.1 1 3.7 I 1 0.98 I 3660 I I 2.4 I 270 I I 0.21 I 0.68 I 1 0.48 I 9.9 I 1 0.8 I 964 I I 9.5 I 651 1 I 2.6 I 
- .rm. I I I -7c I c I CI I A I r n n  I ,-I I 
6 Analysis: 

. -  
19 
20 
21 
22 

Remaining Sites Verification Package for  the 1 OO-F-26:1.5, Miscellaneous Pipelines A-9 



Attachment to Waste Site Reclassification Form 2007-03 1 Rev. 0 

Washington Closure Hanford ; CALCULATION SHEET 

Caic. NO. 01 00F-CA-V0288 Rev. No. 0 
Checked M. J. Appel <'W\,$+#* Date 1, wJ*. 

\ Sheet No. 10 of 12 Subject%b-F-Z6:l5 GLEA 

Ecology Software (MTCAStat) Results 
1 
2 DATA ID Barium 95% U C l  Calculation 

56.7 J 1 5721 /J 1 5722 
60.1 J 1 5728lJ15729 

DATA ID Beryllium 95% UCL Cafculation 
0.1 1 J15721!Jl5722 
0.26 J 1 5728!J I 5729 

31 2.1 3157211J15722 
4 2.5 J16728/J1*5729 

51 .i3 
64.7 
56.11 
206 
52.2 
60.4 
50.4 
49.2 
86.1 
49.3 
63.8 
58.2 
72.2 
46.5 
63.6 
39.8 
70.8 
47.3 
63.2 

J15720 
J15723 
J 1 5724 
J15725 
J15726 
J 1 5727 
J 15730 
Jt5731 
J 1 5732 
J15733 
J15734 
J15735 
J15736 
J 1 5737 

J 1 5739 
J1574C 
J 15741 
J 1 5742 

J 1 5738 

Number of samples Uncensored values 
Uncensored 21 Mean 65.2 

Censored Lognormal mean 64.2 
Detection limit or PQL Std. devn. 33.9 
Method detection limit Median 58.2 

TOTAL 21 Min. 39.8 
Max. 206 

Number of sanples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 

Uncensored vaiues 
21 Mean 2.08 

Lognormal mean 2.09 
Std. d e m  0.49 

Median 2,IO 
21 Min. 1.30 

Max. 3.10 

0.13 
0.22 
0.19 
0.27 
0.21 
0.26 
0.22 
0.22 
0.34 
0.22 
0.31 
0.19 
0.23 
0.21 
0.26 
0.19 
0.25 
0.23 
0.27 

J15720 
J15723 
J 1,5724 
J15725 
J 1 5726 
J 1 5727 
J 1 5730 
J15737 
J 1 5732 
J 1 5733 
J f 5734 
J 15735 
J 'I 5736 
J I 5737 
J15738 
J 1 5739 
J15740 
J15741 
J 1 5742 

Uncensored values 
21 Mezn 0.23 

Lognormal mesn 0.23 
Std. devn. 0.052 

21 Median Min. 022 0.13 

Max. 0.34 

1.45 
1.3 
1.6 
1-8 
1 .5 
2.2 
1.5 
1.9 
2.1 
2. I 
2.4 
3.1 
2.6 
2.1 
2.6 
1.4 
2.3 
2.6 
2.3 

Jt 5720 
J15723 
J15724 
J15725 
J 1 5726 
J 1 5727 
J 1 5730 
J15731 
J 1 5732 
J 1 5733 
J15734 
Jl5735 
J I 5736 
J15737 
J15738 
J 15739 
J 15740 
J 15741 
J 15742 

Lognormal distribution? 
r-squared is: 

Recommendations: 
Use lognormal distribution. 

Normal distributicn? 
0.95 r-squared is: 0,96 

Lognormal distribution? Normal distribution? 
r-squared is: 0.71 5 r-squared is: 0.48 

Recommendations: 

Lognormal distribution? 
r-squared is: 

Recommendalions: 
Use normal distribution. 

Norrnaf dislribution? 
0.95 0.88 r-squared is: 

Reject BOTH lcgnormal and normal distributions. 
UCL (Land's method) is 2.31 UCL (based on t-statistic) is 0.25 

UCL (boscd on 2-statistic) is 77.3 

DATA ID Chromium 95% UCL Calculation DATA ID CobaIt 95% UCL Calculation 
7.7 J157211JI5722 

9.1 J 1 5720 
7.1 J I 5723 
5.3 J 1 5724 
6.5 J 15725 
8.6 J15726 
8.5 JlS'/%i' 
7.2 J I 5730 
7.9 J15731 
8.9 J 1 5732 
8.9 J 1 5733 
11.4 J 15734 
9.5 J 1 5735 
7.2 J 7 5736 
7.5 J 1 5737 
8.2 J15730 
5.5 J15739 
7.3 J 1 5740 
6.4 J 1574.: 
8.2 J 15742 

8.2 J i 57281~ 7 572s 
5.4 J157211J15722 
5.5 J157281J15729 
5.5 J 1 5720 
5.6. J 1 5723 
4.6 J 15724 
4.7 J15725 
5.5 J I 5726 
6 2  J 7 5727 
4.6 J 1 5730 
5.0 J15731 
7.2 J 15732 

.7.1 J 1 5734 
5.9 J 1 5735 
5.6 J 1 5736 
5.0 J 1 5737 
6.1 J 1 5738 
4.3 J 1 5739 
5.5 J I 5740 
4.7 J15741 
5.7 J 1 5742 

5.7 J 15733 

Number of samples Unwnsorcd values 
Uncensored 21 Mean 2.7 

Censored Lognormal mean 2.8 
Detection limit or PQL Std. devn. 2.7 
Method detection limit Median 2.5 

TOTAL 21 Min. 0.5 
Max. 12.2 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection lirrit 

TOTAL 

Uncensored vafues 
21 Mean 7.8 

Lognormal mean 7.9 
Std. devn. 1.4 

Median 7.9 
21 Mh. 5.3 

Max. 11.4 

J 1 5720 
J 15723 
J15724 
J15725 
J 1 5726 
J I 5727 
J15730 
41 5731 
J 15732 
J 1 5733 
J 1 5734 
J 1 5735 
,115736 
J I5737 
J15738 
J 1 5339 
J 1 5740 
J15741 
J 1 5742 

Number of samples 
Uncensored 

Censored 
Detectinn iimit or PQL 
Method detectiari limit 

TOTAL 

U ncen so red val u ~ s  
21 Lognormal Mean mean 5.5 5,5 

Std. devn. 0.8 
Median 5.5 

21 Min. 4.3 
Max. 7.2 

30 1.9 
31 2.9 
32 4.4 
33 12.9 
34 2.6 
35 2.7 
36 1.7 
37 2.3 
38 2.5 
39 1.8 
40 2.9 
41 1.9 
42 3.7 
43 0.6 
44 5.2 
45 0.6 
46 0.5 
47 0.6 

49 
50 

48 0.5 

Lognormal distribution? 
r-squared is: 

Recommendations: 
Use fognormal distribution. 

Normal cistribution? 
0.97 r-squared is: 0.962 

Lognormat distribution? Normal distribution? 
r-squared is: 0.90 r-squared is: 0.65 

Recommendations: 
Reject BOTH lognormal and normal distributions, 

Lognormal distribution? 
r-squared is; 

Recommendations: 
Use lognormal distribution. 

Normal distribution? 
0.95 r-squared is: 0.93 

UCL (Land's method) is 8.4 UCL (based on Z-statistic) i 3.7 
UCL (Lands method) is 5.8 

51 
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Attachment to Waste Site Reclassification Form 2007-03 1 

Washington Closure Hanfdrd ~ CAtCULATlUN SHEET 

Rev. 0 

P 

Project 1 OO-F Field Reniediatian 
Subject 100-F-26:15 CLEANUP VERIFICATION 95% UCL CALC'JLATIONS 

Originator ti. M, Suliowa&?k.> Dare 1 i /27/07 Calc. No. 01 00f-CA-V0288 Rev. No. - 0  
Date i. M l k ~  Job No. f 4655 Checked M . I  Appel ,yY";', *-$\ 

Sheet No. 1 3  of t 2  + \  

Ecology Software (MTCAStat) Results 
1 
2 

11.5 J15721iJ15722 :I 12.5 J15728/J15729 
J 1 5720 
J 1 5723 
J 15724 
J 15725 
J15726 
J 1 5727 
J 4 5730 
J 15731 
J 1 5732 
J 1 5753 
J 15754 
J.15735 
J15736 
J 1 5737 
J 1 5738 
31 5739 
J15740 
J 1 5741 
J15742 

Number of samples 

Censored 
Detection limit or PQL 
Method detection limit 

Uncensored 21 

TOTAL 21 

Lognormal distribution? 

Recommendations: 
Use Iognormal distribution. 

r-squared is: 0.94 

UCL (Land's method) is 12.7 

Uncensored values 
Mean 12.3 

Lognormal mean 12.3 
Std. devn. I .O 

Median 12.5 
Min. 9.8 
Max. 14.6 

Normal distribution? 
r-squared is: 0.95 

26 
27 DATA 10 Manganese 95% UCL Calculation 

I 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39. 
40 
41 
42 
43 
44 
45 
46 
47 

49 
50 

48 

253 
283 
266 
279 
21 1 
21 9 
254 
296 
248 
243 
355 
262 
31 7 
268 
279 
234 
292 
7 95 
30 1 
226 
275 

J 1 57211J15722 
J 1 5728/J 1 5729 

J 1 5720 
J 'I 5723 
J 1 5724 
J1572.5 
J15726 
J 1 5727 
J15730 
J15731 
J 1 5732 
J I 5733 
J 1 5734 
J 1 5735 
J 1 5736 
J 1 5137 
J.15738 
JI 5739 
J 1 5740 
J15741 
J15742 

1 Number of samples 

Censored 
Detection limit or PQL 
Method detection limit 

Uncensored 21 

TOTAL 21 

Lognormal distribution? 

Recommendations: 
Use lognormal distribution. 

rsquared is: 0.99 

UCL (Land's method) is 280 

Uncerisored values 
Mean 265 

Lognormal mean 265 
Std. dew. 37 

Median 266 
Min. 195 

M a x .  355 

Normal distribution? 
r-squared is: 0.98 

DATA ID Hexavalent Chromium 95% UCL Calculation 
0.3 J15721/J15722 
0.1 J15728N15729 
0.3 J 15720 Number of samples Uncensored values 

Uncensored 21 Mean 0.20 0.t J 1 5723 
0.3 J 1 5724 Censored Lognormal mean 0.21 
0.4 J 15725 Detection limit or POL Std devn. 009 
0.3 J 7 5726 Pdethod detection limit Median 0.22 
0.3 415727 TOTAL 21 Min. 0.10 
0.1 J15730 Max. 0.35 
0.2 J15731 
0.3 J 15732 
0.3 J 1 5733 
0.2 J 1 5734 Lognormal distribution? Normal distribution? 

r-squared is: 0.87 0.1 31 5735 r-squared is: 0.82 
0.1 41 5736 
0.1 J15737 Reject BOTH lognormal and normal distributions. 
0.1 Jl5738 
0.4 J15739 
0.2 J15740 UCL (based on Z-statistic) is Q.24 
0.2 J15741 
0.2 J15742 

Recommendations: 

DATA ID Molybdenum 95% UCL Calculation 
0.6 1 J15721 /J 1 5722 
0.67 J157231J15729 
0.24 A5720 Number of samples Uncensored valuas 

Mean 0.48 0.7 1 J 1 5723 Uncensored 21 
0.79 J 1 5724 Censored Lognormal mean 0.40 
0.73 J 1 5725 Detection h i t  or PQL Std. devn. 0.23 

Method detection limit Median 0.56 0.54 J 15726 
0.56 J15727 TOTAL 21 Min. 0.23 
0.66 J 15730 Max. 0.81 
0.57 J15731 
0.75 J 1 5732 
0.81 J7 5733 
0.61 J15734 Lognormal distribution? Normal distribution? 
0.23 J15735 r-squared is: 0.79 r-squared is: 0.83 
0.23 J 1 5736 Recommendations: 
0.24 J 1 5737 Reject BOTH lognormal and normal distributions. 
0.23 J15738 
0.23 J.15739 
0.23 J I  5740 UCL (based on Z-statistic) is 0.564 
0.24 J 1 5741 
0.24 J I  5742 

DATA ID Lead 95% UGL Calculation 
3.9 J15721/J15722 
3.8 J15728/J15?29 
3.5 31 5720 Number of samples Uncensored values 
3.8 J 1 5723 Uncensored 21 Mean 3.9 
3.4 J 1 5724 Censored Lognormal mean 3.9 
4.5 ,I15775 f)etactinn limit or PQI- Std. devn. 0.50 

Median 3.9 3.7 J 1 5726 
4.0 J 15727 TOTAL 21 Min. 2.9 
3,4 J15730 Max. 4.8 
2.9 J15731 
4,4 J 15732 
3.4 J 1 5733 
4.4 J 15734 Lognormal distribution? Normal distribution? 
4.6 J 1 5735 r-squared is: 0.960 r-squared is: 0.969 

Recommendations: 4.8 J 1 5736 
3.5 J15737 Use lognormal distribution. 
4.4 J 9 5738 
0.0 J 1 5739 
4.2 J 1 5740 
4.1 J15741 
4.2 J15742 

Method detection limit 

UCL (Land's method) Is 4.1 

DATA ID Nickel 95% UCL Calculation 
8.5 
10.2 
9.8 
8.9 
7,6 
7.9 
10.0 
9.4 
8.8 
8.8 
10.2 
9.1 
11.7 
9.5 
9.6 
8.8 
10.0 
6.8 
8.4 
8.2 
9.7 

J15721/J15722 
J15728/J15729 

J 1 5720 
J 15723 
J 1 5724 
31 5725 
J15726 
J15727 
J15730 
J15731 
J15732 
Jl5733 
J15734 
Ji5735 
J 15736 
J 1 5737 
J15738 
J 1 5739 
J15740. 
J15741 
J 1 5742 

Number of samples Uncensored values 
Uncensored 21 Mean 9.1 

Censored Lognormal mean 9.1 
Detection limit or PQL Std. devn. 1.1 
Method detection limit Median 9.1 

Min. 6.8 
Max. 11.7 

TOTAL 21 

Lognormal distribution? Normal distribution? 
r-squared is: 0.97 r-squared is: 0.96 

Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 9.6 

Remaining Sites Verification Package for the 100- F-26: 15, Miscellaneous Pipelines A-11 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
42 
13 
14 
15 

. 16 
'i7 
78 
19 
20 
21 
2s 
22 
24 
25 
26 
2 *l 

/ i  ' 
IC. No. 01 00F-CA*V0288 riginator H. M. ~u i o i v a ; , ~ / N * v ~ $  Dale 1 - /27;07 

Prujeclt 100-F Fjeld Rcmediatiok , , ,  

Subject 100-F4?6:15 CLEANUP VER FICATION 95% UCL CALCULATIONS 
Checked 

32.1 
39.5 
37 .? 
22.4 
24.8 
33-8 
36.6 
35.8 
516.0 
33.1 
36.l 
36.2 
43.1 
32.3 
30.6 
27.2 
33 .o 
19.6 
27.8 
23.5 

, 32.4 

3 1 572 1 /J 1 5722 
J 1 57281J 1 5729 

J 15720 
3 1 5723 
J15724 
J15725 
J15726 
J15727 
J15730 
A5731 
J15732 
31 5733 
J15734 
J15735 
J15736 
315737 
J15738 
J 15739 
J 15741) 
J15741 
3 15742 

Nuvber of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detedion limit 

TOTAL 

Lognormal distribution? 
r-squared is: 

Recornmen dations: 
Jse togncrmat distribution. 

UCL (Land's mehod) is 

Unccnsorcd valdes 
21 Mean 33.9 

Lognormal mean 32.0 
Std. devn. 5.7 

Median 32,4 

Max. 43.1 
21 rdin. 19.6 

Normal distribhtion? 
0.96 . r-squared is: 0.98 

34.5 

DATA ID Zinc 95% UGL Calculation 
33.0 
36.1 
33.0 
31.3 
28.7 
29.5 
31 -6 
34.8 
27.7 
32.8 
37.6 
33 -2 
39.4 
31.9 
31.8 
27.0 
32 -8 
22 -7 
34.6 
25.4 
32.2 

5'77 1 I, i 1 5722 
57280 3 5729 

J 15720 Number CY: sampies 
Uncensored J 15723 

J75724 Censored 
J15725 Detection limit 01 PQL 
J#5?26 Method detection limit 
J 15-727 "TOTAL 
J 1 5730 
3 1 573 yt 

J IS732 
J 1 5733 
J 15734 Lngnarrnat distribution? 
,IT 3 f3h :-squared Is: 
.115'936 Recornmer.dati o n s: 
J157737 ise lagnormal distribution. 
J15738 
J15739 UCL (Land's method) Is 
'I? 5740 
J1574-1. 
J15742 

Uncz nscz red vatu es 
21 Moan 

Lognormal mean 
Std. devn. 

Median 
21 Min, 

Max, 

Normal d i s t r i b ~ t i ~ n ?  
0.94 squared is: 

33.4 

31.8 
31 -8 
4.0 
32.2 ' 

22,7 
39.4 

0.96 

Remaining Sites Verification Package for the 1 OO-F-26: 15, Miscellaneous Pipelines A-12 
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8 

Acroiiyiiis and notes apply to all of the tables i n  this appendix. 
Note: Data qualified with C, D, I, and/or J are considered acceptable values for decision-making purposes. 
B = blank contamination (organics) 
C = blank contamination (iiiorganic constituents) 
D = diluted 
GEA = gnmrna energy analysis 
I = intcrfererice 
J = estimate 
MDA =minimum detectable activity 
PQL = practical quaiititation limit 
Q = qualifier 
U = tundetected 

Attachment 
Originator 
Checked 
Calc. No. 

t of 11 
11/27/07 

t3 
0 
0 

2 w 

0 
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? 

Sample Sample 
Number Date Saiiiple Location 

EarlvBackfill I J14D62 1/30/2007 

Uranium-235 GEA Uranium-238 GEA 
MDA pCdg lQ l  &.IDA pCYg l Q l  

0.660 I Ul 0.660 21 I Ul 21 
Early Backfill I J14D63 11/30/2007 1 0.450 [ U l  0.450 I 14 [ U l  14 

1 1 515720 I 07/24/07 I 0.131 l U l  0.131 I I I  
I 2 I 515721 1 07/24/07 I 0.19 l U l  0.19 I f i  I 
I DuolicateofJ1.5721 I 515722 1 07/24/07 1 0.136 IUl 0.136 I I 1  I 
I 3 I 515723 I 07/24/07 I 0.147 1 Ul 0.147 I I 1  I 
I 4 1 515724 I 07/24/07 I 0.141 IUl 0.141 I I 

Sheet No. 5 of 11 Attachment 1 
Originator H. M. Sulloway Date 11/27/07 

M. J. Appel Date Checked 
Calc. No. 0100F-CA-V0288 Rev. No. 0 

i; 

N 
0 s 



Sample Location 

Early Backfill 
Early Backfill 

E 
8 

Boron B ery lliuni Sample Saniple Aluminum Antimony Arsciiic Barium 

J 14D62 1/30/2007 4190 6.2 0.73 f U 0.73 2.2 0.90 39.2 0.03 0.14 J 0.03 J 1.1 0.55 
Jl4D63 1/30/2007 4720 6.3 0.74 U 0.74 f 2.1 0.92 40.1 0.03 1.4 0.56 0.03 0.17 

Number Date mg/kg Q I  PQL m o g  [ Q  PQL m@g I Q  PQL +g Q PQL rng/kg I Q  PQL rn*g Q PQL 

Attachment 1 Sheet No. 6 of 11 
Origiiiator H. M. Sulloway 
Checked M. J .  Appel Date 
Calc. No. 0100F-CA-V0288 Rev. No. 0 

Date 11/27/07 

I I 515720 07/24/07 5930 1 -- 4.8 0.64 U 0.64 I 2.9 U - 2.9 
2 J 15721 07/24/07 5020 4.9 0.65 U 0.65 I 1.9 1.2 

w 
0 c 

51.9 C 0.06 0.13 0.03 1.9 1.0 ----- - 
50.9 C 0.06 0.08 0.03 -77-f-I 1.1 

0 

Attachment I. 100-F-26:lS Verification Sampling Results. 

Duplicate of 515721 J 15722 07/24/07 5440 4.8 0.63 U 0.63 1 2.3 1.2 62.5 C 0.06 0.14 0.03 2.5 I 1.0 
3 ' 515723 I 07/24/07 5090 5.0 0.66 U 0.66 1.3 1.2 64,7 C 0.06 0.22 0.03 2.9 1 . 1  
4 515724 I 07/24/07 3760 4.9 0.65 U 0.65 1.6 1.2 56.0 C 0.06 0.19 0.03 4.4 1 1  

7 J15727 07/24/07 , 6010 1.2 , 60.4 C 0.06 , 0.26 0.03 2.7 1.1 
8 J15728 - - E - p G - . C V  0.03 2.6 1 1 .o 

Duplicate of 515728 515729 07/24/07 5900 4.9 0.65 U l  0.65 2 6 1.2 56.5 C 0.06 0.25 0.03 2.4 1.1 
9 115730 07/2%7 4100 4.8 0.63 U 0.63 1.5 1.2 50.4 C 0.06 0.22 0.03 1.7 1 .o 
10 J 1573 1 07/24/07 4630 4.9 0.65 U 0.65 1.9 I 1.2 49.2 C 0.06 0.22 0.03 2.3 1.1 
I 1  J15732 ' 07/24/07 6720 4.7 0.63 U 0.63 2.4 ' 1.2 86.1 C 0.06 1 0.34 I 0.03 2.5 I .o 
12 J1.5733 07/24/07 5320 4.7 0.63 U 0.63 2.1 1.2 49.3 C 0.06 0.22 0.03 1.8 1 .o 
13 515734 07/24/07 6870 4.9 0.65 1J 0.65 2.4 1 1.2 63 8 , C ,  0.06 0.31 0.03 2.9 1 .o 
14 J15735 07/30/07 4920 C 4.7 0.63 U 0.63 3.1 1.2 58.2 C 0.06 0.19 0.03 I .9 1 .o 
15 J15736 07/30/07 , 4860 C ,  4.7 I 0.63 U ,  063 2.6 1.2 72.2 C 0.06 0.23 I 0.03 3.7 1 .O 
16 515737 07/30/07 1 4410 C 1 4.9 0.65 U I 0.65 2.1 1.2 46.5 C 0.06 0.21 0.03 1.1 u 1.1 
17 515738 07/30/07 5410 C 4.7 0.63 u J 0.63 2.6 1.2 63.6 C 0.06 0.26 0.03 I 5.2 1.0 

19 515740 07/30/07 4500 C 4.8 0.85 f 0.63 2.3 1.2 70.8 C 0.06 0.25 0.03 1.0 I u 1.0 

1.0 1 u 1.0 21 I J15742 07/30/07 5330 C 4.8 0.64 U I 0.64 2.3 1.2 63.2 C 0.06 1 0.27 0.03 I 
1.2 45.3 C 0.06 1 0.22 0.03 1.0 u , 1.0 

1 .o 5 J15725 I 07/24/07 5320 4.8 0.63 U 0.63 1.8 1.2 206 C 0.06 0.27 
6 315726 07/24/07 5530 1.2 52.2 C 0.06 0.21 0.03 2.6 1.0 

0.03 12.9 
---- ----------- 
- - - - --- - 

~ __- 

- - 
1.2 39.8 C 0.06 0.19 0.03 1.1 u 1.1 

1.2 47.3 C 0.06 0.23 0.03 1.1 u 1.1 

I8 J15739 07/30/07 3070 C 4.9 0.65 U I 0.65 1.4 

20 J15741 07/30/07 3910 C 4,9 0.65 U l  0.65 2.6 

BCL i J15743 07/30/07 3800 C 4.8 0.64 U 0.64 ' 1.2 
BCL 2 J15744 07/30/07 5770 C 4.9 0.65 U 0.65 2.3 B 1.2 66.9 C 0.06 0.29 B 0.03 1.9 B 1.1 

BCL 3 315745 07/30/07 3650 C 4.8 I 0.64 U 0.64 2.5 , 1.2 I 53.2 , C I 0.06 0.24 0.03 1.0 u 1.0 
Equipment Blank J15746 1 07/24/07 48.0 1 1.6 1 0 . 2 1  U l  0.21 0.39 lU 0.01 0.34 U 0.34 0.39 I 1 .1  IC1 0.03 0.02 
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Sample Loeation 

r 
5 
0 

t Msnganese Mercury Molybdenum Sample SanipIe Iron Lead Ivlagnesiurn 
, 

Early Backfill ' JI4D62 
Early Backfill J14D63 

m a g  Q PQL 1 nig/kg l Q  Q I  PQL mdkg IQ PQL , mS/kg PQL - 
1/30/2007 11900 C 1.8 ' 3.1 I 0.47 3010 1.3 235 1 0.12 0.02 U 0.03 0.47 U 0.47 
1/30/2007 I3200 C 1.8 1.4 231 3.2 I 0.47 3360 

1 J15720 f 07/24/07 
2 J1572I I 07/24/07 

I 0.12 0.02 I U 0.02 0.47 U 0.47 2 
13100 1 7.0 I 3.7 I 0.97 1 3060 C 2.4 230 0.21 0.02 U 0.02 0.71 I 0.47 3' 
15600 I 7.0 3.5 I 0.96 3790 C 2.4 266 0.20 0.02 U 0.02 0.47 U 0.47 

DuplicatcofJ15721 1 515722 07/24/07 I 13500 I 6.9 1 4.1 I 0.95 3390 I C 2.3 1 276 0.20 1 0.46 : 0.01 u I 0.01 0.51 
3 515723 07/24/07 13000 
4 515724 07/24/07 10800 
5 J 15725 07/24/07 13 1 00 
6 J15726 07/24/07 15000 

---- 

r--..-.---, 
3 7.2 I 3.8 1 0.99 3270 C 2.4 I 279 0.21 0.01 U 0.01 0.7 1 0.48 l-t 

7.2 3.4 0.98 2730 C 2.5 211 0.21 0.04 0.01 0.79 0.48 6 
0.20 0.13 0.02 0.73 0.46 e 

, 6.8 1 3.7 0.20 0.01 U 0.01 0.54 0.46 E 

--- ---___I_ 

r - - - 
6.8 4.5 1 0.94 3130 C 2.3 219 

-----.--- 
7.2 4.0 0.99 3650 I C l  2.4 296 0.21 0.02 U 0.02 

8 J15728 07/24/07 I7300 6.9 3.9 0.95 3570 C 2.3 296 0.20 0.02 U 0.02 

0.95 3040 C 2.3 248 0.20 0.02 1 u 0 2  
0.98 3290 C 2.4 , 243 , 0.21 0.02 U 0.02 

7 515727 07/24/07 15700 

Duplicate of J1572S J15729 07/24/07 15900 I 7.1 3.7 0.98 3660 C 2.4 270 0.21 0.01 I U 0.01 
9 515730 I 07/24/07 I 10900 I 9.6 3.4 1 
10 J15731 I 07/24/07 I 13200 I 7.1 2.9 

6.8 4.4 0.94 3750 C 2.3 f 355 0.20 0.02 U 0.02 11 J15732 07/24/07 17200 
6.8 3.4 0.94 3600 C 2.3 262 0.20 0.01 u 0.01 12 f 515733 07/24/07 15300 ~ 

0.97 4130 C 2 4  317 0.21 0.01 U 0.01 13 515734 07/24/07 18700 7.0 4.4 
0.94 3430 C 2 3  265 0.20 0.01 U 0.01 14 J15735 07/30/07 14400 C 6.8 4.6 1 

0.20 0.01 U 0.01 15 J15736 07/30/07 13000 I C 6.8 4.8 I 1 0.94 1 3420 C 2.3 279 I 
0.98 3180 C 2.4 234 0.21 0.01 U 0.01 16 515737 07/30/07 11800 I C  7.1 3.5 1 I 

I 0.94 3600 C 2.3 292 0.20 0.01 U 0.01 17 1 J1.5738 07/30/07 14900 C 6.8 1 4.4 
0.98 2330 I C 2.4 1 195 0.21 0.01 U 0.01 
0.95 3030 , C ,  2.3 301 0.20 0.02 U 0.02 

20 515741 1 07/30/07 10400 C 7.0 4.1 0.21 1 0.01 U 0.01 0.97 2820 I C I 2.4 226 
0.96 3570 I C 2.4 275 0.20 1 0.01 U 0.01 

~ 

- --_I--- 
515739 , 07/30/07 8960 1 C l  7.1 

19 J15740 I 07/30/07 12000 C 6.9 4.2 

21 515742 07/30/07 13900 C 7.0 - 4.2 

0.56 ' 0.48 ii: 
0.65 0.46 z? 

ii: 
0.66 0.46 r 
0.57 0.48 c E 

g. 

0.68 I 0.48 

E. 
tf! 

0.75 0.46 
0.81 0.46 
0.61 0.47 
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 
P, 

3 
0.46 U 0.46 crl 

Fi 
2 
h, 
0 
0 

w 
w 

BCL 1 J15743 07/30/07 
BCL 2 J15744 07/30/07 

P 

0.96 2790 I C 2.4 225 1 0.20 0.01 U 0.01 0.47 U 0.47 
I 0.21 0.01 U 0.01 0.48 IJ 0.48 

11300 C 7.0 1 3.7 
~ 15600 C ,  7.1 I 5.0 0.98 , 3630 I C 2.4 1 277 ------ 

096 I 2530 f C l  2.4 1 234 BCL 3 J15745 07/30/07 1 9960 Cy 7.0 1 4.2 
QC Equipmeut Blank J15746 f 07/24/07 1 91.5 I 2.3 1 0.36 031 1 7.5 I C 1 0.77 1 3 

1 0.20 0.02 U 0.02 0.47 U 0.47 
0.15 I 0.07 0.01 I U 0.01 0.24 
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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: 

lOO-F-26:15 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk 
Calculation, 0 100F-CA-170328, Rev. 0, Washington Closure Hanford, Richland, 
Washington. 

I § C ~ A I M ~ R  FOR CALCULATI 

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 OO-F-26:15, Miscellaneous Pipelines €3 -ii 
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Acrobat 8.0 

Project Title: 100-F Field Remediation JobNo. 14655 

Area: 100-F 

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

Subject: 100-F-26: 4 5 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program: Excel Program No: Excel 2003 

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

Committed Calculation /‘X Preliminary r Superseded r Voided r 

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

Remaining Sites Verification Package for the IOO-F-26:15, Miscellaneous Pipelines B-1 
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10 
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18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
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31 
32 
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34 
35 
36 
37 
38 
39 

Washington Closure Hanford, Inc. CALCULATION SHEET 

URPQSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
cancer) risk for the 100-F-26: 15 waste site. In accordance with the remedial action goals (RAGS) in the 
remedial design reporthemedial action work plan (RDRPRAWP) (DOE-RL ZOOS), the following criteria 
must be met: 

1) An HQ of 4 . 0  for all individual noncarcinogens 
2) A cumulative HQ of 4 . 0  for noncarcinogens 
3) An excess cancer risk of <1 x 
4) A cumulative excess cancer risk of e1 x 

for individual carcinogens 
for carcinogens. 

GIVEN/REFERENCES : 

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

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

WCH, 2007, Remaining Sites Verification Package for  the Miscellaneous Pipelines Associated with 
the 1608-F Sump (lOO-F-26:15), Attachment to Waste Site Reclassification Form 2007-03 I, 
Washington Closure Hanford, Inc., Richland, Washington. 

SOLUTION: 

4) 

Gencrate an HQ for each noncarcinogenic constituent detected above background or required 
detection limitlpractical quantitation limit and compare it to the individual HQ of ~ 1 . 0  (DOE-RL 
2005). 

Sum the HQs and compare this value to the cumulative HQ of <1 .O. 

Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
<1 x (DOE-RL 2005). 

Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x lo-? 

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

Rev. 0 

H. M. Sulloway w\ I Date: I 11/27/07 I Calc. No.: I 0100F-CA-V0328 , Rev.: 0 
100-F Area Field Remediation I JobNo: I 14655 I Checked: I M. J. Appel Jp'x 
100-F-26:15 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 

Date: 1 [ I /  ZXg'k ?- 
Sheet No. 2 of 3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

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

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

For example, the maximum value for boron is 3.7 mg/kg, divided by the noncarcinogenic RAG 
value of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 
2.3 x 
criteria is met. 

Comparing this value, and all other individual values, to the requirement of 4 . 0 ,  this 

After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
obtained by summing the individual values. The sum of the HQ values is 2.6 x loq3. Comparing this 
value to the requirement of 4 . 0 ,  this criteria is met. 

To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value, 
then multiplied by 1 x 
0.24 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is 1.1 x Comparing this value 
and all other individual values to the requirement of e1 x 

For example, the maximum value for hexavalent chromium is 

this criteria is met. 

After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. The sum of the excess cancer 
1.1 x this criterion is met. Comparing this value to the requirement of e1 x 

RESULTS: 

1) List individual noncarcinogens and corresponding HQs >1 .O: None 
2) List the cumulative noncarcinogenic HQ >1,0: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x lo-': None 
4) List the cumulative excess cancer risk for carcinogens >1 x None. 

Table 1 shows the results of the calculations. 

risk values is 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100- -26:15 Waste Site. 

a = From WCH (2007). 

unless otherwise noted. 

-- = not applicable 
RAG = remedial action goal 

= Value obtained from the RDWRAWP (DOE-RL 2005) or Wnshington Administrative Code (WAC) 173-340-740(3), Method B, 1996, 

= Value for the carcinogen RAG calculated based on the inhalation exposure pathway WAC 173-340-750(3), 1996. 

CONCLUSION: 

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