
I I WASTE SITE RECLASSIFICATION FORM 
Date Submitted: 5/2/07 

Originator: L. M. Dittmer 

Phone: 372-9664 

Operable Unit(s): 1 OO-FR- 1 

Waste Site Code: 100-F-36 

Type of Reclassification Action: 

Closed Out c] Interim Closed Out c] No Action IxI I RCRA Postclosure [7 Rejected [7 Consolidated c] 

Control Number: 2007-002 

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

Description of current waste site condition: 

The 100-F-36 waste site is the location of the former 108-F Biological Laboratory. The building was closed in 1973, 
decontaminated, decommissioned, and eventually demolished in 1999. Sampling and evaluation 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-I, 100-DR-2, 100-FR-I, 100-FR-2, 100-HR-I, 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 and confirmatory sample data, (2) demonstrating through confirmatory sampling that cleanup goals have been 
achieved, and (3) proposing the site for reclassification as No Action. 

I 

Basis for reclassification: I 
In accordance with this evaluation, the confirmatory sampling results support a reclassification of this site to No Action. The 
cunent site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Remaining Sites ROD. The results of confirmatory 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. Remedial actions were not required for 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 100-F-36, 108-F Biological Laboratory and for the 116-F-15, 108-F Radiation Crib 
(attached). 

Waste Site Controls: 
EngineeredControls: Yes No [XI 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 

InstitutionalControls: Yes No [XI O&Mrequirements: Yes No 

I TSD Closure Letter, or other relevant documents. 

DOE Federal Project Director (printed) Date 

NIA 
Ecology Project Manager (printed) Signature ~ Date 
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E 
116-F-15,108-F RADIATION C 

EXECUTIVE SUMMARY 

This remaining sites verification package documents completion of remedial action and sampling 
activities for the 100-F-36 and 116-F-15 waste sites. The 100-F-36 waste site is the former 
108-F Biological Laboratory, and the 116-F-15 waste site is the former 108-F Radiation Crib that 
was located within the footprint of the 108-F Biological Laboratory. These sites are part of the 
100-FR-1 Operable Unit in the 100-F Area of the Hanford Site. 

The 108-F Building was originally built in 1944 to support treatment of cooling water for use in 
the 105-F Reactor. In 1949, the building was converted to a biological laboratory to test the 
effects of radiation and contamination on plant and animal life. The 108-F Radiation Crib was a 
concrete sump, or floor drain, located near the center of the first floor of the 108-F Building. In 
1999, the 108-F Building was demolished and all building debris and the foundation were 
removed, and the site backfilled. The 108-F Radiation Crib was reported to also have been 
removed (BHI 2000a). 

In February 2002, verification sampling was conducted at various french drains around the 
former 108-F Building, and the 116-F-15 sump was included in this sample campaign. During 
excavation to obtain appropriate samples, a piece of 15-cm (6-in.)-diameter cast-iron pipe was 
uncovered and found to contain lead and radiological contamination (BHI 2002). The 
excavation was closed without removing any material, and no samples were collected. 

In 2004, an evaluation of the 100-F-36 and 116-F-15 waste sites was conducted using historical 
process information, geophysical surveys, decontamination and decommissioning reports, and 
screening results from the contaminated 15-cm (6-in.)-diameter cast-iron pipe. It was 
determined that the 1 16-F- 15 waste site contained hazardous constituents at levels exceeding the 
remedial action goals (RAGS); therefore, remedial action was recommended (Feist 2004). 

Remediation of the 116-F-15 waste site was performed on September 26, 2005, and consisted of 
the removal of approximately 86 metric tons (95 US tons) of material, including concrete debris, 
piping, and soil. The material was disposed of at the Environmental Restoration Disposal 
Facility. 

Following the remediation of 116-F-15, confirmatory sampling at the 100-F-36 waste site was 
performed on December 5, 2006, and verification sampling of the 116-F-15 waste site was 
performed on December 12,2006. The results indicated compliance with the remedial action 
objectives and goals for these sites. A summary of the cleanup evaluation for the soil results 
against the applicable criteria is presented in Table ES- 1. The results of the sampling are used to 
make reclassification decisions for the 100-F-36 and 116-F-15 sites in accordance with the 
TPA-MP- 14 (DOE-RL 2007) procedure. 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites ES-1 
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Table ES-1. Summary of Remedial Action Objectives for the 100-F-36 
and 116-F-15 Waste Sites. (2 Pages) 

Remedial 
Action 

Objectives 
Attained? 

Regulatory 
Requirement Remedial Action Goals Results 

Direct Exposure 
Radionuclides 

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

No radionuclide COPCs were detected 
above dose equivalent lookup values. 
Except for europium- 152, all 
radionuclide activities are less than 
background . 

Yes 

All individual COPC concentrations 
are below the direct exposure criteria. 

Direct Exposure 
Nonradionuclides 

Attain individual COPC RAGs. Yes 

Risk Requirements - 
Nonradionuclides 

Attain a hazard quotient of <1 for all 
individual noncarcinogens. All individual hazard quotients are <1 

The cumulative hazard quotient for 
both sites (1.4 x is <1. 

Attain a cumulative hazard quotient 
of <1 for noncarcinogens. 

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

Attain a total excess cancer risk of 
<I x 10-~  for carcinogens. 

Yes 
The excess cancer risk values for 
individual carcinogens are <1 x 

The total excess cancer risk value for 
both sites (5.0 x is <1 x lo? 

Ground water/River 
Protection - 
Radionuclides 

Attain single COPC groundwater 
and river protection RAGs. 

Attain national primary drinking 
water regulations:" 4 m r e d y r  
(betidgamma) dose rate to target 
receptor/organs. 

No radionuclide COPCs were detected 
above dose equivalent lookup values. Yes Meet drinking water standards for 

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

Meet total uranium standard of 
21.2 pCi/L.' 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites ES -2 
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Table ES-1. Summary of Remedial Action 
and 116-F-15 Waste Sites. (2 Pages) 

Regulatory 
Requirement Remedial Action Goals 

~~ 

GroundwatedRiver I Attain individual nonradionuclide 
Protection - 
Nonradionuclides 

Results 

Remedial 
Action 

Objectives 
Attained? 

Verification sample results for lead and 
aroclor- 1254 at the 116-F-15 site failed 
one or more parts of the WAC 173-340 
3-part test. Additionally, aroclor- 1260 
exceeded groundwater and river 
protection RAGS. However, results of 
RESRAD modeling (BHI 2005) 
indicate these contaminants will not 
reach groundwater (and, thus, the 
Columbia River) within 1,000 years. 
Therefore, the residual concentrations 
achieve the RAOs for groundwater and 
river protection.d 

Yes 

a “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141). 
Radiation Protection of the Public and Environment (DOE Order 5400.5). 
Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/L MCL corresponds to 21.2 pCi/L. Concentration- 
to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maxiinunz Contaminant 
Level for Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001). 
Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), lead, aroclor-1254, and aroclor-1260 are not 
predicted to migrate more than 3 m (10 ft) vertically in 1,000 years. The vadose zone underlying the 116-F-15 excavation is 
approximately 10 m (33 ft) thick. 

COPC 
MCL = maximum contaminant level 
RAG = remedial action goal 
RAO = remedial action objective 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 

= contaminant of potential concern 

In accordance with this evaluation, the confirmatory and verification sampling results support a 
reclassification of these sites to No Action (100-F-36) and Interim Closed Out (1 16-F-15). The 
current site conditions achieve the remedial action objectives and the corresponding remedial 
action goals established in the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 

100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999), and the Remedial Design RepodRemedial Action Work 
Plan for the 100 Area (DOE-RL, 2005b). The results of 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. Remedial actions were not required for deep zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 

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

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for both 100-F-36 and 116-F-15 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites ES-3 
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contaminants of potential concern and other constituents. Screening levels for constituents were 
not exceeded for either site, with the exception of boron, mercury, 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 vanadium and mercury 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 baseline risk assessment for the river corridor 
portion of the Hanford Site began in 2004, which includes a more complete quantitative 
ecological risk assessment. That baseline risk assessment will be used as part of the final 
closeout decision for this site. 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites ES -4 
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REMAINING SITES VERIFI 
100-F-36,108-F BIOLOGICAL E 

116-F-15,108-F RADIATION CRIB 

ATEMENT OF PROTECTIVENESS 

This report demonstrates that the 100-F-36, 108-F Biological Laboratory waste site meets the 
objectives for No Action, and the 116-F-15, 108-F Radiation Crib waste site meets the objectives 
for Interim Closure as established in the Remedial Design Report/Remedial Action Work Plan for 
the 100 Area (RDWRAWP) (DOE-RL 2005b) and the Interim Action Record of Decision for  the 

100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton 
County, Washington (Remaining Sites ROD) (EPA 1999). The results of 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. Remedial actions were not required for deep 
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the 
deep zone are not required. 

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

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison 
against ecological risk screening levels has been made for both 100-F-36 and 116-F-15 
contaminants of potential concern and other constituents. Screening levels were not exceeded 
for either site constituents, with the exception of boron, mercury, 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 vanadium and mercury 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 baseline risk assessment for the river corridor 
portion of the Hanford Site began in 2004, which includes a more complete quantitative 
ecological risk assessment. That baseline risk assessment will be used as part of the final 
closeout decision for this site. 

GENERAL SITE INFORMATION AND BACKGROUND 

The 100-F-36 and 116-F-15 waste sites are located in the 100-FR-1 Operable Unit of the 
Hanford Site approximately 100 m (330 ft) east of the 105-F Reactor Building (Figure 1). The 
100-F-36 waste site is the location of the former 108-F Biological Laboratory, and the 116-F-15 
waste site is the location of the former 108-F Radiation Crib, which was a floor drain (also called 
a sump or crib) located in the first floor of the 108-F Building. The following paragraphs 
summarize background information on both of these sites; see the Waste Information Data 
Summary (WIDS) database for additional information (WCH 2006b). 

Remaining Sites Verification Package for  the 100-F-36 and 116-F-15 Waste Sites 1 
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Figure 1. 100-F-36 and 116-F-15 Location 

CONTAl N ER / ~ /  TRANSFER 
AREA 

Rev. 0 
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100-F-36,108-F Biological Laboratory Background 

The 108-F Building was originally built as a chemical makeup facility in 1944 to support 
treatment of cooling water for use in the 105-F Reactor. In 1949, the building was converted to a 
biological laboratory to test the effects of radiation and contamination on plant and animal life. 

In 1962, the laboratory was expanded by adding a three-story annex to the original four-story 
structure. The building contained 47 laboratories, a number of small offices, a conference room, 
an administrative section, lunch and locker rooms, and a heavily shielded, high-energy exposure 
cell. The biological laboratory activities at the 108-F Building were gradually phased out and 
transferred to other facilities, primarily in the 300 Area, and in 1973, the laboratory closed 
entirely (WCH 2006b). 

Between 1977 and 1983, activities to remove highly contaminated and uncontaminated materials 
from inside the 108-F Building took place. A total of approximately 1,412 m3 (4,722 ft3) of 
contaminated material was removed and disposed of in the 200 West Area burial site. 
Approximately 304 m3 (10,840 ft3) of uncontaminated material was also removed from the 
facility and disposed of at the 183-F clearwells (126-F-2 waste site). Between 1984 and 1996, 
the 108-F Building was maintained in a safe condition through Surveillance and Maintenance 
programs. In 1996, the 108-F Building was transferred to the Decontamination and 
Decommissioning (D&D) program for demolition (WCH 2006b). 

The 108-F Building was demolished in 1999. Approximately 80 m3 (105 yd3) of 
uncontaminated masonry block was removed from the facility and transported to the 116-B-14 
sludge pit site for use as clean backfill. The masonry block was surveyed prior to demolition 
(Ceffalo 1999). All building debris and the foundation were removed, and the site backfilled. 
The soils underlying the footprint of the 108-F Building were not sampled at that time, due to 
future remedial actions planned in adjacent areas (BHI 2000a). Photographs of the 108-F 
Building demolition activities are located in Appendix A. 

116-F-15,108-F Radiation Crib Background 

The 116-F-15, 108-F Radiation Crib was a 0.91- by 0.91-m (3- by 3-ft) concrete sump near the 
center of the former 108-F Building first floor. The sump system connected to a subgrade pipe 
trench that ran north and south along the first floor. The trench was approximately 0.9 m (3 ft) 
tall, 0.3 m (1 ft) wide, and 61 m (200 ft) long, and drained from both ends into the sump. Many 
laboratory floor and hood drains were connected to the trench and sump. A 15-cm (6-in.) 
earthenware pipeline exited the sump and the building to the south. The pipe trench and sump 
were reportedly removed during D&D activities of the 108-F Biological Laboratory 
(BHI 2000a); however, verification soil sampling was not performed at that time. 

In February 2002, verification sampling was conducted at various french drains around the 
former 108-F Building, and the 116-F-15 sump was included in this sample campaign. During 
excavation of a test pit, a piece of 15-cm (6-in.)-diameter cast-iron pipe was uncovered at a depth 
of approximately 1 m (3 ft) and found to have lead contamination and elevated radiation readings 
(BHI 2002). The excavation was closed, and no samples were collected. 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites 3 
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In 2004, an evaluation of the 100-F-36 and 116-F-15 waste sites was conducted using historical 
process information, geophysical surveys, D&D reports, and information concerning the 
discovery of the contaminated 15-cm (6-in.)-diameter cast-iron pipe. It was determined that the 
1 16-F- 15 waste site contained hazardous constituents at levels exceeding the remedial action 
goals (RAGs); therefore, remedial action was recommended (Feist 2004). 

REMEDIAL ACT1 

Remediation of the 116-F-15 waste site was performed on September 26,2005, to locate and 
remove the piece of contaminated pipe that was found during the 2002 excavation activities 
(BHI 2002) and to verify that the sump was removed during the 1999 demolition of the 108-F 
Biological Laboratory. Remediation consisted of the removal of approximately 86 metric tons 
(95 US tons) of material, including concrete debris, piping, and soil, which was disposed of at 
the Environmental Restoration Disposal Facility (ERDF). The soil was excavated and field 
surveyed to a depth of approximately 2.6 m (8.5 ft). The contaminated cast-iron pipe found 
during the February 2002 excavation was not located during this remedial action. Therefore, an 
additional test pit was excavated on November 29, 2005, in an attempt to locate the contaminated 
15-cm (6-in.)-diameter cast-iron pipe. The additional excavation was unsuccessful, and the 
excavated material was placed back in the pit. Additional efforts in July 2006 to locate the 
Contaminated pipe using a metal detector were also unsuccessful. However, the contaminated 
15-crn (6-in.)-diameter cast-iron pipe (100-F-26:4) was found during test pitting activities in 
December 2006. The contaminated pipe is associated with the 100-F-26:4 pipeline site and is 
not a part of the 116-F-15 sump as previously indicated. Remediation and sampling activities for 
the 100-F-26:4 pipelines site will be included in a future work instruction and verification 
package. The pre- and post-excavation topographic surveys for the 100-F-36 and 1 16-F- 15 
waste sites are provided in Figures 2 and 3, respectively. Figure 3 also shows the location of the 
exploratory test pit. 

Following excavation, confirmatory sampling of the 100-F-36 waste site and verification 
sampling of the 1 16-F- 15 waste site were performed as described in the following section. 

RMATORY AND VERIF~CATION SAMPLING ACTIV 

RAGs are the specific numeric goals against which the cleanup verification data are evaluated to 
demonstrate attainment of the remedial action objectives for these sites. Confirmatory sampling 
at the 100-F-36 waste site was performed on December 5,2006, and verification sampling at the 
116-F-15 waste site was performed on December 12,2006, in accordance with the approved 
work instruction (WCH 2006b), to collect data to evaluate if the RAGs had been met. Based on 
evaluation of the resulting data, the residual contaminant concentrations meet the cleanup criteria 
specified in the RDR/RAWP (DOE-RL 2005b) and the Remaining Sites ROD (EPA 1999). The 
following subsections provide additional discussion of the information used to develop the 
confirmatory and verification sampling designs. The results of the sampling conducted for each 
site are also summarized to support closure of these sites. 

Remaining Sites Verification Package for the 100-F-36 and 116-F-15 Waste Sites 4 
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igure 2. Pre-Excavation Boundary of the 100-F-36 and 116-F-15 Waste Sites. 
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Figure 3. Post-Excavation Boundary of the 116-F-15 Waste Site. 
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Contaminants of Potential Concern 

Contaminants of potential concern (COPCs) were identified in Remedial Design Report/ 
Remedial Action Work Plan for the 100 Area (DOE-RL 2005b). Because the 116-F-15 waste 
site is located within the boundary of the 100-F-36 waste site, the COPC lists were combined and 
each confirmatory and verification sample analyzed for all constituents. The combined list of 
COPCs is as follows: 

* Cobalt-60 a 

* Cesium-137 a 

* Europium- 152 a 

* Europium- 154 a 

* Europium- 155 0 

* Plutonium-238 a 

* Plutonium-239/240 a 

S trontium-90 
Uranium-23 8 
Inductively coupled plasma metals 
Mercury 
Hexavalent chromium 
Polychlorinated biphenyls 
Asbestos 

Sample Design Selection and Basis 

This section describes the basis for selection of an appropriate sample design and determination 
of the number of samples that were collected for each site. 

Inadequate information was available to determine worst-case sample locations within each site 
to support development of a focused sampling approach. Therefore, a statistical sampling design 
was used for each site. For statistical sampling, the decision rule for demonstrating compliance 
with the cleanup criteria required comparison of the true population mean, as estimated by the 
95% confidence limit on the sample mean, with the cleanup level. The Washington State 
Department of Ecology (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 known by Ecology as “area-wide 
sampling.” Visual Sample Plan’ (VSP) was used as a tool to develop the statistical sampling 
designs for both waste sites. The footprint of the 108-F decommissioned facility and the post- 
excavation survey for the 1 16-F- 15 waste site were delineated in VSP and used as the basis for 
location of a random-start systematic grid for soil sample collection at these sites. A triangular 
grid was selected based on studies that indicate triangular grids are superior to square grids 
(Gilbert 1 987). 

A total of three statistical sample locations within the footprint of the 100-F-36 waste site (test 
pits 1, 2, and 3) and ten statistical sample locations within the 116-F-15 waste site were 
determined using VSP and are shown in Figure 4. In addition, two focused samples were added 
to the design, shown on Figure 4 as test pits 4 and 5, to locate the contaminated 15-cm (6-in.)- 
diameter cast-iron pipe found in February 2002. Additional details concerning the use of VSP to 
develop statistical sampling designs and derive the number of samples to collect is provided in 
the work instruction (WCH 2006b). 

Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 1 
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Figure 4. Sample Locations at the 100-F-36 and 1163-15 
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The test pits and soil sample locations were surveyed and staked prior to sample collection. All 
sampling was performed in accordance with ENV- 1, Environmental Monitoring & Management, 
to fulfill the requirements of the IO0 Area Remedial Action Sampling and Analysis Plan (SAP) 
(DOE-RL 2005a). Excavation and confirmatory sampling of the test pits at the 100-F-36 waste 
site was conducted on December 5, 2006, and verification sampling at the 116-F-15 waste site 
was conducted on December 12,2006. One duplicate sample and one equipment blank were 
collected during each sampling event for quality control purposes. Field screening for volatile 
organic compounds was conducted during excavation and sampling, but no elevated organic 
vapor readings were detected; therefore, volatile organic analysis was not required. Total 
petroleum hydrocarbon and polycyclic aromatic hydrocarbon analyses were not performed 
because no stained soil or evidence of burned areas were observed during excavation. 

All five test pits at the 100-F-36 waste site were excavated to native soil and samples were 
collected. During excavation of test pit 4, the contaminated 15-cm (6-in.)-diameter cast-iron 
pipe ( 100-F-26:4) was located. Field radiological survey measurements indicated that fixed 
contamination inside the pipe and focused samples were collected. The results of pipe samples 
exceeded cleanup criteria indicating removal of the pipe was required. As indicated in the work 
instruction (WCH 2006b), this pipe was determined to be associated with the 100-F-26:4 subsite. 
Remediation and sampling activities for the 100-F-26:4 pipeline will be included in a future 
work instruction and verification package. During excavation of test pit 3, the 100-F-26:4 
pipeline was encountered again, and a focused sample of the contents was collected. Focused 
samples were also collected of the native soil in test pits 4 and 5. Various photographs of test pit 
excavation and sampling activities at the 100-F-36 waste site are located in Appendix A. 

Sampling at the 116-F-15 site consisted of a soil grab sample from each of the ten staked 
locations. A summary of the samples collected and laboratory analyses performed for each site 
is provided in Tables 1 and 2. 

Table 1. Confirmatory Sample Summary for the 100-F-36 Waste Site. (2 Pages) 
Approxima te 

(m bgis) 

Sample Sample Sample Coordinate 1 Location 1 Media 1 Number 1 Locations 1 Depth 1 Sample Analyses 

Statistical Sampling 

J13VH9 N 147605.0 
E 580602.8 

J13J44 

Test pit 1 Native soil 

J13vJ3 N 147625.3 
E 580602.4 Test pit 2 Native soil 

I I I 

I Statistical SamDlina 

E 580602.8 
J13J44 

Test pit 1 Native soil 
2.1 m 
(7 ft> 

ICP metals, PCBs, hexavalent chromium, 
mercury, GEA, isotopic plutonium, 
strontium-90, isotopic uranium 

I Asbestos ~ I 
2.1 m 
(7 ft> 

ICP metals, PCBs, hexavalent chromium, 
mercury, GEA, isotopic plutonium, 
strontium-90, isotopic uranium 
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Approximate 
Depth Sample Analyses Sample Sample Sample Coordinate 

Location Media Number Locations 
i (m bgs) 

Rev. 0 

Test pit 3 

Duplicate 
(test pit 2) 

Table 1. Confirmatory Sample Summary for the 100-F-36 Waste Site. (2 

ICP metals, PCBs, hexavalent chromium, 
J13vJ6 N 147614.8 2.1 m mercury, GEA, isotopic plutonium, 

J13J51 Asbestos 

Native soil E 580585.0 (7 ft> strontium-90, isotopic uranium 

ICP metals, PCBs, hexavalent chromium, 

Asbestos 
E 580602.4 

J13J49 

Native soil 

Silica sand J13J52 N/A NIA Equipment 
blank 

ICP metals and mercury 

Focused Sail 1 
Test pit 3 

Test pit 4 

Test pit 5 

,ling 

Vitrified 
clay pipe E 580584.9 

E 580599.9 Native soil - I I J13J46 I 

2.1 m 
(7 ft) 

1.8 m 
(6 ft> 

mercury, GEA, isotopic plutonium, 
strontium-90, isotoDic uranium 

Asbestos 

ICP metals, PCBs, hexavalent chromium, 
mercury, GEA, isotopic plutonium, 
strontium-90, isotopic uranium 

Asbestos 

Cast-iron 1 J13vJ0” 1 N 147614.6 
E 580599.8 

pipe 1 ~ 1  1 1.8 m 
(6 ft> 

ICP rnetaIs, PCBs, hexavalent chromium, 
mercury, GEA, isotopic plutonium, 

Asbestos 

1.8 m 
(6 ft> 

ICP metals, PCBs, hexavalent chromium, 
mercury, GEA, isotopic plutonium, 

Asbestos 

Source: 100-F Area Remedial Sampling, Logbook EFL-1174-2 (WCH 2006a). 
a Results of this sample associated with the 100-F-26:4 site. 
bgs = below ground surface 
GEA = gamma energy analysis 
ICP = inductively coupled plasma 
N/A = not applicable 
PCB = polychlorinated biphenyl 
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J1 3w08 

J 13W 19 

Rev. 0 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium 

Asbestos 

Table 2. Verification Sample Summary for the 116-F- 

J1 3W1 O 

J13W21 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium 

Asbestos 

J13w1 

J13W22 

J1 3w1 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium 

Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotoDic Dlutonium, strontium-90, isotopic uranium 

J13J53 ICP metals and mercury 

Sample 
Location 

Sample 
Media 

Sample 
Coordinates Number HEIS I Sample Analysis 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium J13W02 I N 147612.1 

E 580605.5 
Soil 1 

J13W13 1 Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90. isotopic uranium 

J13W04 1 N 147615.0 
E 580603.2 

2 Soil 
J13W15 1 Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotoDic dutonium. strontium-90. isotoDic uranium J13W05 1 N 147614.2 

E 580605.2 
3 Soil 

J13W16 I Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotoDic dutonium. strontium-90. isotoDic uranium J13W06 1 N 147613.5 

E 580607.2 
Soil 4 

J13W17 I Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
J13W07 1 isotopic plutonium, strontium-90, isotopic uranium N 147617.1 

E 580602.8 Soil 5 
J13W18 1 Asbestos 

N 147616.3 
E 580604.8 6 Soil 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium J13W09 1 N 147615.6 

E 580606.8 7 Soil ~~ 

J13W20 I Asbestos 

N 147614.8 
E 580608.8 Soil 8 

N 147617.7 
E 580606.5 Soil 9 

N 147616.9 
E 580608.5 10 Soil 

J13W23 I Asbestos 

ICP metals, PCBs, hexavalent chromium, mercury, GEA, 
isotopic plutonium, strontium-90, isotopic uranium J13W03 1 Duplicate at 

location 1 
N 147612.1 
E 580605.5 Soil 

-J13W14 1 Asbestos 

Equipment 
blank 

Silica 
sand N/A 

Source: 100-F Area Remedial Sainpling, Logbook EFL-1174-2 (WCH 2006a). 
GEA = gamma energy analysis 
ICP = inductively coupled plasma 
N/A = not applicable 
PCB = polychlorinated biphenyl 
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Groundwater 
Pro tee tion 

Lookup Value 

Zone 
Lookup 
Valueb 

Sampling Results 

River 
Protection 

Lookup Value 

All samples were analyzed using U.S. Environmental Protection Agency-approved analytical 
methods. The 95% UCL on the true population mean for residual concentrations of COPCs was 
calculated for both sites as specified by the RDR/RAWP (DOE-RL 2005b), with calculations 
provided in Appendix B. When a nonradionuclide COPC was detected in fewer than 50% of the 
samples collected, and for focused sampling, the maximum detected value was used for 
comparison with the RAGs instead of the calculating the 95% UCL value. If no detection for a 
given COPC was reported in the data set, no statistical evaluation or calculations were performed 
for that COPC. 

1.1" 

1.1" 

Comparisons of the quantified COPC results with the RAGs for both the 100-F-36 and 116-F-15 
sites are summarized in Tables 3a, 3b, and 3c. Table 3a presents the statistical contaminant 
concentrations from test pits 1,2,  and 3 sampling of the 100-F-36 waste site. Table 3b presents 
the results from the 100-F-36 focused sampling of test pits 4 and 5 ,  as well as the pipe from test 
pit 3. Table 3c presents the results from the 116-F-15 verification sampling. 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 ( C U R C )  Database (Ecology 
2005) under WAC 173-340-740( 3) for aluminum, calcium, iron, magnesium, potassium, silicon, 
and sodium; therefore, these constituents are not considered site COPCs and are also not 
included in these tables. Potassium-40, radium-226, radium-228, thorium-228, and thorium-232 
were detected in samples collected at these sites, but are excluded from these tables because 
these isotopes are not related to the operational history. 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 included in 
Appendix B. 

I 

1.1" 1.1" No -- 

1.1" 1.1" No -- 

Table 3a. Comparison of Maximum or Statistical Contaminant 
Action Levels for the 100-F-36 Confirmatory Sampling. 

Remedial Action Goalsa (mg/kg) 
' 

Soil Cleanup Soil Cleanup 
Direct Level for Level for 

Protection Protection 
Exposure Groundwater River 

20 20 20 

5 ,600d 1 32e>f 22@ 

COPC 

Does the Does the 
Maximum Maximumor 

or Statistical Statistical 
Result Result Pass 
Exceed RESRAD 
RAGs? Modeling? 

-- No 

No -- 

Uranium-23 3/234 

Uranium-23 8 

COPC 

Arsenic 

Barium 

Statistical 
Result 
(PC;/g) 

0.716 (<BG) 

0.963 (<BG) 

Maximum 
or Statistical 

Result 
( m g k )  

1.7 (<BG) 

32.5 (<BG) 

Generic Site Lookup Valuesa (pCUg) Does the 
Statistical 

Result 
Exceed 
Lookup 
Values? 

Does the 
Statistical 

Result Pass 
RESRAD 
Modeling? 
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Table 3a. Comparison of Maximum or Statistical Contaminant 
Action Levels for the 100-F-36 Confirmatory Sampling. 

Maximum 

Result 
(mg/kg) 

or Statistical COPC 

Remedial Action Goals” (mgkg) Does the 
Maximum 

Soil Cleanup Soil Cleanup or Statistical 
Direct Level for Level for Result 

Exposure Groundwater River Exceed 
RAGS? Protection Protection 

Beryllium 

3.7 (<BG) 

10.0 (<BG) 

Chromium (total) 

1,600 32 -- j No 

2,960 59.2 22.Of No 

Chromium 
(hexavalent)’ 

Cobalt 

Copper 

Lead 

Manganese 

Nickel 

Vanadium 

Zinc 

0.19(<BG) 1 10.4h I 1.51f 1 1.51f I No 

6.6 (<BG) 1 80,000d I 18.5f 1 18.5f I No 

0.32 1 2.1g 1 4.8 I 2 1 No 

194(<BG) 1 11,200 I 512f I 512f I No 
~~ 

8.0 (<BG) 1 1,600 1 19.1f I 27.4 I No 

27.3 (<BG) 1 560 1 85.1f I -- J I No 

25.2(<BG) I 24,000 I 480 I 67.tIf I No 

Does the 
Maximum or 

Statistical 
Result Pass 
RESRAD 
Modeling? 

-- 

a Lookup values and RAGS obtained from the Reiiiediul Design Report/Reniedial Actiori Work Plait for the 100 Area (RDR/RAWP) 
(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
Activity corresponding to a single-radionuclide 15 mredyr exposure as calculated using the RESRAD model (DOE-RL 2005b). 
The calculated value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-specific 
statistical soil background activity. 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDRIRAWP 
[DOE-RL 2005bl). Updated oral reference dose values (as provided in the Integrated Risk Information System [EPA 20061) yield 
Method B direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively. 

e Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“1 00 times rule”) and 
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 m a g  (as presented in the RDIURAWP [DOE-RL 2005bl). The 
updated oral reference dose value (as provided in the Integrated Risk Information System) yields a Method B groundwater cleanup 
criteria of 7 mg/L, as compared to the more restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations 141). 
Per WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater 
protection would be 200 mglkg. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996). 
Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution 
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDWRAWP 
[DOE-RL 2005bl). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value 
exists; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can be determined. 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air 
quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology ZOOS), 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 
BG = background 
COPC 
RAG = remedial action goal 
RDIURAWP = remedial design report/remedial action work plan 
RESRAD 
WAC = Washington Administrative Code 

= contaminant of potential concern 

= RESidual RADioactivity (dose assessment model) 
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1.1" 

Rev. 0 

1.1" 

Table 3b. Comparison of Maximum Contaminant Concentrations to Action Levels 
for the 100-F-36 Focused Sampling. (2 Pages) 

~ 

Direct 
Exposure 

I 

Soil Cleanup 
Level for 

Groundwater 
Protection 

Does the 
Result 
Exceed 
Lookup 
Values? 

Generic Site Lookup Valuesa (pCi/g) 
Does the 

Result Pass 
RESRAD 
Modeling? 

Shallow 
Zone 

Lookup 
Valueb 

Groundwater 
Protection 

Lookup Value 

River 
Protection 

Lookup Value 

COPC 

0.569 (<BG) 1.1" No Uranium-233/234 

Uranium-23 8 0.727 (<BG) l . lC 1 1.1" 1.1" No 

Remedial Action Goalsa (mgkg) 
Does the 

Result 
Exceed 
RAGS? 

Does the 
Result Pass 
RESRAD 
Modeling? 

Soil Cleanup 
Level for 

River 
Protection 

COPC 

Arsenic 3.0 (<BG) 20 I 20 20 No 

224g No B arium 86.1 (<BG) 5,600d I 132e3f 

0.35 (<BG) No Beryllium 1.51f 
j -- No 16,000 1 320 Boron' 

Chromium (total) 

1.2 

10.6 (<BG) 80,000d I 18.5f 1 8Sf  No 

Chromium 
(hexavalent)' 

No 0.87 4.8 2 

No Cobalt 6.9 (<BG) 1,600 

2,960 22.Of No Copper 12.1 (<BG) 

5.5 (<BG) 10.2f No Lead 

5 12f No Manganese 1 1,200 356 (<BG) 

0.05 (<BG) 0.33f No Mercury 

9.0 (<BG) 27.4 No Nickel 1,600 

No Vanadium 44.8 (<BG) 
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Table 3b. Comparison of Maximum Contaminant Concentrations to Action Levels 
for the 100-F-36 ocused Sampling. (2 Pages) 

Direct 
Exposure 

I Zinc 

Soil Cleanup Soil Cleanup 
Level for Level for 

Groundwater River 
Protection Protection 

41.0 (<BG) 

Remedial Action Goalsa (mgkg) 

24,000 I 480 1 67Af 

Does the 
Result 
Exceed 
RAGs? 

No 

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 (RDR/RAWP) 
(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
Activity corresponding to a single-radionuclide 15 mrerdyr exposure as calculated using the RESRAD model (DOE-RL 2005b). 
The calculated value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-specific 
statistical soil background activity. 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDWRAWP 
[DOE-RL 2005bl). Updated oral reference dose values (as provided in the Integrated Risk Information System [EPA 20061) yield 
Method B direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively. 
Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3>(a)(ii)(A), 1996 (“1 00 times rule”) and 
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDWRAWP [DOE-RL 2005bl). The 
updated oral reference dose value (as provided in the Integrated Risk Information System) yields a Method B groundwater cleanup 
criteria of 7 mg/L, as compared to the more restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations 141). 
Per WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater 
protection would be 200 mgkg. 

Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“1 00 times rule”), a dilution 
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the RDWRAWP 
[DOE-RL 2005bl). No surface water bioconcentration factor is available for barium and no ambient water quality criteria value 
exists; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can be dctermined. 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air 
quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Cleanzip Levels and Risk Calccilatioizs Database (Ecology ZOOS),  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]). 

‘ Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996). 

’ 

-- = not applicable 
BG = background 
COPC 
RAG = remedial action goal 
RDWRAWP = remedial design reporthemedial action work plan 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washing ton Adin in istra tive Code 

= contaminant of potential concern 
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COPC 

Cesium- 137 

Europium-152 

Uranium-233/234 

Uranium-238 

COPC 

Arsenic 

Barium 

Beryllium 

Boron' 

Cad mi umk 

Chromium (total) 

Chromium 
(hexavalent)' 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Molybdenum' 

Nickel 

Vanadium 

Zinc 

Aroclor- 1254 

Rev. 0 

Action Levels for the 116-F-15 Verification Sampling. (2 Pages) 

Does the Does the 
Statistical statistical 

Result Result Pass 
RESRAD Exceed 

Lookup Value Lookup Value Lookup Modeling? Values? 

Generic Site Lookup Valuesa (pCi/g) 

Result Groundwater River Zone 
( P C W  Lookup 

Valueb 

Statistical 

Protection Protection 

0.100 (<BG) 6.2 1,465 1,465 No -- 

0.06 3.3 -- -- No -- 

0.590 (<BG) l.lC l.lC 1.1" No -- 

0.546 (<BG) 1.1" 1.P 1.1" No -- 

a a 

Remedial Action Goalsa (mgkg) Does the Does the 

or  Statistical Soil Cleanup Soil Cleanup or  Statistical Statistical 
Level for Level for Result Result Pass Result Direct 

(mflg)  Exposure Groundwater River Exceed RESRAD 
Protection Protection RAGS? Modeling? 

Maximum ' Maximum Maximurnor 

2.7 (<BG) 20 20 20 No -- 

74.0 (<BG) 5,600d 1 32e'f 224g No -- 

0.13 (<BG) 1 0.4h 1.51f lSlf No -- 

0.1 1 (<BG) 13.9 0.81f 0.81f No -- 

13 (<BG) 8 0, OOOd 18Sf 1 8.5f No -- 

0.6 2.1h 4.8 2 No -- 

5.5 (<BG) 1,600 32 -- 1 No -- 

14.0 (<BG) 2,960 59.2 22.Of No -- 

9.8 (<BG) 353 10.2f 10.2f No -- 

244 (<BG) 1 1,200 512f 512f No -- 

0.19 (<BG) 24 0.33f 0.33f No -- 

11 (<BG) 1,600 19.1f 27.4 No -- 

38.3 (<BG) 560 85.1f -- 3 No -- 

38.5 (<BG) 24,000 480 67. 8f No -- 

0.014 0.5 0.017' 0.017' No -- 

1 4.4 16,000 320 -- No -- 

-- J No -- 0.66 400 8 
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Direct 
Exposure 

Table 3c. Comparison of Maximum Statistical Contaminant ncentrations to 
Action Levels for the 1164’ Verification Sampling. 

Soil Cleanup Soil Cleanup 
Level for Level for 

Groundwater River 
Protection Protection 

COPC 

Maximum 
or Statistical 

Result 
(mg/kg) 

0.027 

Remedial Action Goals” (mg/kg) 

0.5 I 0.017l I 0.017l 

Does the 
Maximum 

or Statistical 
Result 
Exceed 
RAGs? 

Does the 
Maximum or 

Statistical 
Result Pass 
RESRAD 
Modeling? 

a Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDWRAWP) 
(DOE-RL 2005b) or calculated per WAC- 173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 
Activity corresponding to a single-radionuclide 15 rnrem/yr exposure as calculated using the RESRAD model (DOE-RL 2005b). 
The calculated value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford-specific 
statistical soil background activity. 
Noncarcinogenic cleanup level calculated from WAC 173-340-740(3), 1996 (Method B for soils) (as presented in the RDWRAWP 
[DOE-RL 2005bl). Updated oral reference dose values (as provided in the Integrated Risk Information System [EPA 20061) yield 
Method B direct exposure RAG values of 16,000 mg/kg and 120,000 mg/kg for barium and chromium, respectively. 
Barium soil cleanup level for groundwater protection calculated from WAC 173-340-740(3>(a)(ii)(A), 1996 (“100 times rule”) and 
WAC 173-340-720(3), 1996 (Method B for groundwater) is 112 mg/kg (as presented in the RDWRAWP [DOE-RL 2005bl). The 
updated oral reference dose value (as provided in the Integrated Risk Information System) yields a Method B groundwater cleanup 
criteria of 7 mg/L, as compared to the more restrictive maximum contaminant level of 2 mg/L (40 Code of Federal Regulations 
141). Per WAC 173-340-740(3>(a)(ii)(A), 1996 (“100 times rule”), the most restrictive updated soil cleanup level for groundwater 
protection would be 200 mg/kg. 
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d]) (1996). 
Barium soil cleanup level for river protection calculated from WAC 173-340-740(3)(a)(ii)(A), 1996 (“100 times rule”), a dilution 
attenuation factor of 2, and WAC 173-340-720(3), 1996 (Method B for groundwater) is 224 mg/kg (as presented in the 
RDR/RAWP [DOE-RL 2005bl). No surface water bioconcentration factor is available for barium and no ambient water quality 
criteria value exists; therefore no WAC 173-340-730(3), 1996 (Method B for surface waters) value can be determined. 

‘I Carcinogenic cleanup level calculated based on the inhalation exposure pathway per WAC 173-340-750[3], 1996 (Method B for air 
quality) and an airborne particulate mass loading rate of 0.0001 g/m3 (WDOH 1997). ’ No Hanford Site-specific or Washington State background value available. 
No cleanup level is available from the Cleanup Levels arid 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]). 
Hanford Site-specific background value is not available; not evaluated during background study. Value used is from Natural 
Background Soil Metals Concentrations in Washington State (Ecology 1994). 
Where cleanup levels are less than the RDL, cleanup levels default to the RDL (WAC 173-340-707[2], 1996, and DOE-RL 2005b). 
Based on the Kd value for aroclor-1260 (530 mL/g) and the discussion of the contaminant depth/& value model presented in the 
100 Area Analogous Sites RESRAD Calculations (BHI 2005), this constituent is not expected to migrate further than 3 m (10 ft) 
vertically in 1,000 years, and residual concentrations will be protective of groundwater and the Columbia River. 

* 

-- = not applicable 
BG = background 
COPC 
RAG = remedial action goal 
RDWRAWP = remedial design reporthemedial action work plan 
RESRAD 
RDL = required detection limit 
WAC = Washington Administrative Code 

= contaminant of potential concern 

= RESidual RADioactivity (dose assessment model) 

DATA EVALUATION 

This section describes the evaluation of the sampling data in terms of comparison to the RAGs, 
as listed in Tables 3a, 3b, and 3c, the nonradionuclide risk requirements, and the WAC 173-340- 
740(7)(e) three-part test. 
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Evaluation of the results listed in Tables 3a and 3b from confirmatory sampling at the 100-F-36 
waste site indicates that all COPCs were quantified below RAGs and lookup values. Therefore, 
residual concentrations of site COPCs are protective in relation to the requirements for direct 
exposure, groundwater protection, and river protection. 

Evaluation of the results listed in Table 3c from verification sampling at the 116-F-15 waste site 
indicates that all COPCs were quantified below RAGs and lookup values, with the exception of 
aroclor- 1260. Residual concentrations of aroclor- 1260 in the 1 16-F- 15 excavation (0.027 mg/kg) 
exceed soil RAGs for groundwater and river protection (0.017 mg/kg). Data were not collected 
on the vertical extent of contamination for this area, but, given the distribution coefficient (b) 
for aroclor-1260 (530 mL/g), this contaminant would not be expected to migrate more than 3 m 
(10 ft) vertically in 1,000 years (BHI 2005). The vadose zone beneath the 116-F-15 excavation 
is approximately 10 m (33 ft) thick. Therefore, residual concentrations of site COPCs are 
protective in relation to the requirements for direct exposure, groundwater protection, and river 
protection. 

Assessment of the risk requirements for the 100-F-36 and 116-F-15 waste sites is determined by 
calculation of the hazard quotient and excess cancer risk values for nonradionuclides. These 
calculations are located in Appendix C. The requirements include an individual hazard quotient of 
less than 1 .O, a cumulative hazard quotient of less than 1 .O, an individual contaminant carcinogenic 
risk of less than 1 x and a cumulative carcinogenic risk of less than 1 x lo? These 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 results (Appendix C) indicated that all 
individual hazard quotients for noncarcinogenic constituents were less than 1 .O. The cumulative 
hazard quotient for the noncarcinogenic constituents is 1.4 x All individual carcinogen risk 
values for carcinogenic constituents were less than 1 x lom6. The cumulative carcinogenic risk 
value is 5.0 x Therefore, nonradionuclide risk requirements are met. 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test. This test consists of the following criteria: (1) the 
statistical value must be less than the most stringent cleanup level, (2) the percentage of samples 
exceeding the cleanup criteria must be less than lo%, and (3) no single detection can exceed two 
times the cleanup criteria. The application of the three-part test for the 100-F-36 and 116-F-15 
waste sites is included in the statistical calculations (Appendix B). Where statistical values 
default to maximum values due to data censorship, or when all values in a data set are below 
background values, as is the case for the 100-F-36 waste site, the three-part test is not required. 
For the 116-F-15 site, all residual COPC concentrations pass the three-part test, except lead and 
aroclor-1254, which fail the three-part test when compared to soils RAGs for the protection of 
groundwater and the Columbia River. However, lead and aroclor-1254 are not predicted to reach 
groundwater (and, thus, the Columbia River) based on RESRAD modeling (BHI 2005). Data 
were not collected on the vertical extent of contamination for this area, but, given the distribution 
coefficients (b) for lead (30 mL/g) and aroclor-1254 (75.6 mL/g), these contaminants would not 
be expected to migrate more than 3 m (10 ft) vertically in 1,000 years (BHI 2005). The vadose 
zone beneath the 1 16-F-15 excavation is approximately 10 m (33 ft) thick. Residual 
concentrations are, therefore, protective of groundwater and the Columbia River. 
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UALITY ASSESSMENT 

A data quality assessment (DQA) review was performed to compare the confirmatory and 
verification sampling approaches and resulting analytical data with the sampling and data 
requirements specified by the project objectives and performance specifications. This review 
involves evaluation of the data to determine if they are of the right type, quality, and quantity to 
support the intended use (Le., closeout decisions). The assessment review completes the data life 
cycle (Le., planning, implementation, and assessment) that was initiated by the data quality 
objectives process (EPA 2000). 

This DQA review was performed in accordance with ENV- 1, Environmental Monitoring & 
Management. Specific data quality objectives for these sites are found in the SAP 
(DOE-RL 2005a). To ensure quality data sets, the SAP data assurance requirements, as well as 
the validation procedures for chemical and radiochemical analysis (BHI 2000b, 2000c), are 
followed where appropriate. Further details of both the confirmatory and verification DQAs are 
described below. 

Confirmatory Sampling ata Quality Assessment 

Confirmatory samples collected at the 100-F-36 waste site were analyzed using analytical 
methods approved by the Environmental Protection Agency. A review of the sample design 
(WCH 2006b), the field logbook (WCH 2006a), and applicable analytical data packages was 
performed as part of this DQA. All samples were collected in accordance with the sample 
design. Confirmatory samples collected at this site were provided by the laboratories in two 
sample delivery groups (SDGs), SDG KO635 and SDG 061-6671-01, and are described below. 

SDG KO635 

This SDG comprises nine samples from the 100-F-36 test pits (J13VH9, Jl3VJ0, Jl3VJ1, 
J13VJ2, J13VJ3, J13VJ4, J13VJ5, J13VJ6, and J13J52). One of the samples, J13VJ0, is 
associated with a contaminated pipe section found while excavating test pit 4. This pipe is 
associated with the 100-F-26:4 site, therefore, the data are not considered further within this 
DQA. One field duplicate pair is included in this SDG (J 13VJ3/J 13VJ4) and one equipment 
blank (J 13J52). These samples were analyzed for inductively coupled plasma (ICP) metals, 
mercury, hexavalent chromium, polychlorinated biphenyls (PCBs), and by alpha spectroscopy, 
beta counting, gamma spectroscopy, and liquid scintillation counting. SDG KO635 was 
submitted for formal third-party validation. No major deficiencies were found and minor 
deficiencies are noted below. 

ICP Metals Analysis 

In the ICP metals analysis, the matrix spike (MS) recoveries for four ICP metals (aluminum, 
iron, antimony, and silicon) are out of acceptance criteria. For aluminum and iron, the spiking 
concentration was insignificant compared to the native concentration in the sample from which 
the MS was prepared. For these analytes, the deficiency in the MS is a reflection of the 
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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 all 
four analytes with results in the range of 94.3% to 103.0%. The analytes antimony and silicon 
did not have mismatched spike and native concentrations in the original MS. The original MS 
recoveries for antimony and silicon were 7 1.3% and 54.6%, respectively. The antimony and 
silicon data for SDG KO635 may be considered estimated. The data are useable for decision- 
making purposes. 

The analytes sodium and zinc were reported in the method blank (MB) at concentrations that 
were below the contract required quantitation limits but not less than 1/5th of some of the 
concentrations reported in the field samples (i.e., the field sample concentrations were low 
enough that the MB concentration is of similar magnitude). Third-party validation qualified the 
analytical data for sodium and zinc in sample J13J52 (equipment blank) as estimated 
nondetections with “UJ” flags. 

One field (equipment) blank (J 13J52) was submitted for analysis. Aluminum, barium, beryllium, 
iron, potassium, magnesium, manganese, lead, and silicon were detected in the equipment blank 
at concentrations insignificant to the applicable RAGs. Under the Washington Closure Hanford 
(WCH) statement of work to the laboratory, no qualification is required. 

All selenium laboratory detection levels exceeded the required quantitation limit (RQL). 
However, the detection limits were such that had selenium been present at concentrations above 
the applicable RAGs, selenium would have been detected and reported. Under the WCH 
statement of work to the laboratory, no qualification is required. 

Also in the ICP metals analysis, the laboratory control sample (LCS) recovery for silicon was 
below the acceptance criteria at 6.8%. Silicon was qualified by third-party validation as 
estimates with “J” flags for all samples in SDG KO635 Estimated, or “J”-flagged, data are 
considered acceptable for the intended use of the data. 

Hexavalent Chromium Analysis 

In the hexavalent chromium analysis, the samples were not properly preserved at a cooler 
temperature of 1.7 degrees Celsius. Third-party validation qualified all the analytical data for 
hexavalent chromium in SDG KO635 as estimates with “J” flags. The data are useable for 
decision-making purposes. 

PCB Analysis 

In the PCB analysis, the samples were not properly preserved at a cooler temperature of 
1.7 degrees Celsius. Third-party validation qualified all the PCB analytical data in SDG KO635 
as estimates with “J” flags. The data are useable for decision-making purposes. 
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SDG 

KO635 

061-667 1-0 1 

Radionuclide Analysis 

Main Duplicate 

J 13VJ3 J 13VJ4 

J13J48 J13J49 

For the radionuclide analysis, 14 analytes exceeded the RQL. However, the detection limits 
were such that had the analytes been present at concentrations above the applicable RAGS, they 
would have been detected and reported. Under the WCH statement of work to the laboratory, no 
qualification is required. These small exceedances were also not qualified by third-party 
validation. 

The tracer recovery for uranium-233/234 and uranium-238 in sample J13VJ6 was outside the 
quality control limits at 1 1 1 %. Third-party validation qualified the analytical data for uranium- 
233/234 and uranium-238 in sample Jf3VJ6 as estimates with “J” flags. The data are useable for 
decision-making purposes. 

The relative percent difference (RPD) for uranium-233/234 for the laboratory duplicate samples 
were outside the acceptance criteria of 30% with an RPD of 60%. The primary and duplicate 
samples are both detected just above the detection limit. When one of the two samples is 
undetected, or when the duplicate pair is near the detection limit, analysis of RPDs is not 
considered useful in the precision determination. The data are useable for decision-making 
purposes. 

SDG 061-6671-0 

This SDC comprises eight field samples from the 100-F-36 test pits (J13J44, J13J45, J13J46, 
J13J47, J13J48, J13J49, J13J50, and J13J51). One of the samples, J13J45, is associated with a 
contaminated pipe section found while excavating test pit 4. This pipe is associated with the 
100-F-26:4 site, therefore, the data are not considered within this DQA. One field duplicate pair 
is included in this SDG (J13J48/J13549). These samples were analyzed for bulk asbestos. No 
major or minor deficiencies were found. 

Confirmatory Sampling Field Quality Assurance/Quality Control 

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 QMQC samples for 
the 100-F-36 waste site (WCH 2006a) are summarized in Table 4 and the sample results are 
presented in Appendix B. 

Table 4. Field Quality Control Samples for the 
100-F-36 Waste Site. 
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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. The RPD evaluation for radionuclides and 
nonradionuclides is described below. 

0 Radionuclides. For SDG K0635, the third-party validation calculated the field duplicates 
RPD for potassium-40 at 44%, radium-226 at 39%, radium-228 at 44%, thorium-228 at 65%, 
and thorium-232 at 44%. These RPD results exceed the criteria (30%); however, there is no 
requirement to qualify the data and no qualifier flags were assigned. As elevated RPDs are 
attributed to heterogeneity naturally occurring in the soil matrix, the data are found to be 
useable for decision-making purposes. 

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

A secondary check of the data variability is used when one or both of the samples being 
evaluated (main and duplicate) is less than five times the target detection limit (TDL), including 
undetected analytes. In these cases, a control limit of +2 times the TDL is used (Appendix B) to 
indicate that a visual check of the data is required by the reviewer. For the SDG KO635 
duplicate sample, the radi~im-226 and radium-228 results required this check. These results are 
attributed to heterogeneities in the sample matrix from which the samples were collected. A 
visual inspection of all of the data was also performed. No additional major or minor 
deficiencies were noted. The data are useable for decision-making purposes. 

Confirmatory Sampling Data Quality Assessment Summary 

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed 
above, are a potential issue 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- 
36 confirmatory sampling data found that the analytical results are accurate within the standard 
errors associated with the analytical methods, sampling, and sample handling. It is, therefore, 
concluded 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 to be acceptable for decision-making purposes. 

The confirmatory sample analytical data are stored in the ENRE proj ect-specific database prior 
to being submitted for inclusion in the HEIS database. The confirmatory sample analytical data 
are also presented in Appendix B. 

Verification Sampling Data Quality Assessment 

Verification samples collected at the 1 16-F- 15 waste site were analyzed using analytical methods 
approved by the Environmental Protection Agency. A review of the sample design 
(WCH 2006b), the field logbook (WCH 2006a), and applicable analytical data packages was 
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performed as part of this DQA. All samples were collected in accordance with the sample 
design. Verification samples collected at this site were provided by the laboratories in two 
SDGs, SDG KO645 and SDG 061-6735-01, and are described below. 

SDG KO645 

This SDG comprises 12 samples from the 116-F-15 excavation (J13WO2 through J13W12, and 
J13J53). One field duplicate pair is included in this SDG (Jl3WO2/J13WO3) and one equipment 
blank (J13J53). These samples were analyzed for ICP metals, mercury, hexavalent chromium, 
PCBs, and by alpha spectroscopy, beta counting, g a m a  spectroscopy, and liquid scintillation 
counting. SDG KO645 was submitted for formal third-party validation. No major deficiencies 
were found and minor deficiencies are noted below. 

ICP Metals Analysis 

In the ICP metals analysis, the MS recoveries for six ICP metals (aluminum, barium, calcium, 
iron, antimony, and silicon) are out of 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. For these analytes, 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 all 
six analytes with acceptable results. The analytes barium, calcium, and antimony did not have 
mismatched spike and native concentrations in the original MS. These three analytes were 
qualified by third-party validation as estimates with “J” flags for all samples in SDG K0645. 
The original MS recoveries for barium, calcium, and antimony were 44.2%, 22.6%, and 48%, 
respectively. Estimated, or “J”-flagged, data are considered acceptable for the intended use of 
the data. The data are useable for decision-making purposes. 

The analytes boron, calcium, sodium, and zinc were reported in the MB at concentrations that 
were below the contract required quantitation limits but not less than 1/5th of some of the 
concentrations reported in the field samples (i.e., the field sample concentrations were low 
enough that the MB concentration is of similar magnitude). Third-party validation qualified the 
analytical data for calcium, sodium, and zinc in sample J13J53 (equipment blank), and for boron 
in samples J13W04 and J13W08, as estimated nondetections with “UJ” flags. 

One field (equipment) blank (J13J53) was submitted for analysis. Aluminum, barium, 
chromium, copper, iron, potassium, magnesium, manganese, molybdenum, lead, silicon, and 
vanadium were detected in the equipment blank at concentrations insignificant to the applicable 
RAGs.. Under the WCH statement of work to the laboratory, no qualification is required. 

All selenium laboratory detection levels exceeded the RQL. However, the detection limits were 
such that had selenium been present at concentrations above the applicable RAGs, selenium 
would have been detected and reported. Under the WCH statement of work to the laboratory, no 
qualification is required. 

Remaining Sites VeriJication Package for the 100-F-36 and 11 6-F-15 Waste Sites 23 



Attachment to Waste Site Reclassification Form 200’7-002 Rev. 0 

Also in the ICP metals analysis, the LCS recovery for silicon was below the acceptance criteria 
at 8.4%. Silicon was qualified by third-party validation as estimates with “J” flags for all 
samples in SDG K0645. The data are useable for decision-making purposes. 

The RPDs calculated for boron and barium in the laboratory duplicate pair (J 13W02/J 13W03) 
are above the acceptance criteria at 161.3% and 90.2%, respectively. Boron and barium were 
qualified by third-party validation as estimates with “J” flags for all samples in SDG KO645 
The data are useable for decision-making purposes. 

Hexavalent Chromium Analysis 

No major or minor deficiencies were found. The data are useable for decision-making purposes. 

PCB Analysis 

No major or minor deficiencies were found. The data are useable for decision-making purposes. 

Radionuclide Analysis 

For the radionuclide analysis, 19 analytes exceeded the RQL. However, the detection limits 
were such that had the analytes been present at concentrations above the applicable RAGS, they 
would have been detected and reported. Under the WCH statement of work to the laboratory, no 
qualification is required. These small exceedances were also not qualified by third-party 
validation. 

The RPD for uranium-233/234 for the laboratory duplicate samples were outside the acceptance 
criteria of 30% with an RPD of 38%. The primary and duplicate samples are both detected just 
above the detection limit. When one of the two samples is undetected, or when the duplicate pair 
is near the detection limit, analysis of RPDs is not considered useful in the precision 
determination. The data are useable for decision-making purposes. 

SDG 061-6735-01 

This SDG comprises 11 field samples from the 116-F-15 excavation (J13W13 through J13W23). 
One field duplicate pair is included in this SDG (J 13W 13/J 13W 14). These samples were 
analyzed for bulk asbestos. No major or minor deficiencies were found. 

Verification Sampling Field Quality Assurance/Quality Control 

Field QNQC measures are used to assess potential sources of error and cross contamination of 
samples that could bias results. The field QNQC samples for the 116-F-15 waste site 
(WCH 2006a) are summarized in Table 5 and the sample results are presented in Appendix B. 
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SDG 

KO645 

Rev. 0 

Main Duplicate 

J13W02 J13W03 

Table 5. Field Quality Control Samples for the 
116-F-15 Waste Site. 

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. The RPD evaluation for radionuclides and 
nonradionuclides is described below. 

0 Radionuclides. For SDG KO645 , the third-party validation calculated the field duplicates 
RPD for potassium-40 at 131%, cesium-137 at 140%, radium-226 at 117%, radium-228 at 
128%, thorium-228 at 140%, and thorium-232 at 127%. These RPD results exceed the 
criteria (30%); however, there is no requirement to qualify the data and no qualifier flags 
were assigned. As elevated RPDs are attributed to heterogeneity naturally occurring in the 
soil matrix, the data are found to be useable for decision-making purposes. 

Nonradionuclides. For SDG K0645, the third-party validation calculated the field 
duplicates RPD for boron at 132%, barium at 173%, calcium at 38%, and silicon at 48%. The 
RPD calculation presented in Appendix B reports the field duplicates RPD for barium at 
83.5% and the field duplicates RPD for calcium at 37%. These RPDs exceed the criteria 
(30%); however, there is no requirement to qualify the data and no qualifier flags were 
assigned. As elevated RPDs are attributed to heterogeneity naturally occurring in the soil 
matrix, the data are found to be 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 TDL, including undetected analytes. In 
these cases, a control limit of 22 times the TDL is used (Appendix B) to indicate that a visual 
check of the data is required by the reviewer. For the SDG KO645 duplicate sample, the 
cesium- 137, radium-226, radium-228, boron, and sodium results required this check. These 
results are attributed to heterogeneities in the sample matrix from which the samples were 
collected. A visual inspection of all of the data was also performed. No additional major or 
minor deficiencies were noted. The data are useable for decision-making purposes. 

Verification Sampling Data Quality Assessment Summary 

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed 
above, are a potential issue for any analysis. The number and types seen in these data sets are 
within expectations for the matrix types and analyses performed. The DQA review of the 116-F- 
15 verification sampling data found that the analytical results are accurate within the standard 
errors associated with the analytical methods, sampling, and sample handling. It is, therefore, 
concluded that the reviewed data are of the right type, quality, and quantity to support the 
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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 presented in Appendix B. 

SUMMARY FO NO ACTION AND INTERIM CLOSURE 

The 100-F-36 and 116-F-15 waste sites have been evaluated and remediated in accordance with 
the Remaining Sites ROD (EPA 1999) and the RDWRAWP (DOE-RL 2005b). Because the 
1 16-F- 15 waste site contained hazardous constituents at levels exceeding the RAGS, remedial 
action was performed. Following remediation, sampling of the sites was conducted. The 
confirmatory sample results for the 100-F-36 waste site were shown to meet the cleanup 
objectives for direct exposure, groundwater protection, and river protection. In accordance with 
this evaluation, the confirmatory sampling results support a reclassification of the 100-F-36 site 
to No Action. Verification sampling of the 116-F-15 waste site was performed to verify the 
completeness of remediation. The analytical results were shown to meet the cleanup objectives 
for direct exposure, groundwater protection, and river protection. In accordance with this 
evaluation, the verification sampling results support a reclassification of the 1 16-F- 15 site to 
Interim Closed Out. Remedial actions were not required for deep zone soils; therefore, 
institutional controls to prevent uncontrolled drilling or excavation into the deep zone are not 
required. 
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APPENDIX A 

PHS OF 108-F BUILDIN N 
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