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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2010-020
Waste Site Code(s)/Subsite Code(s): 1 00-N-84:3

Reclassification Category: Interim 0 Final El
Reclassification Status: Closed Out 13No Action Z Rejected L1

RCRA Postolosure 13Consolidated L1 None I
Approvals Needed: DOE 0 Ecology EPA E
Description of current waste site condition:

The 1 00-N-84:3, 1 00-N Area Filter and Potable Water Pipelines subsite is one of nine subsites of the 1 00-N-84,
1 00-N Miscellaneous Pipelines waste site. This WSRF only addresses the 1 00-N-84:3 subsite of the 1 00-N-84 waste
site. The 1 00-N-84:3 subsite consists of the inactive filtered and potable water pipelines including filtered, demineralized,
potable, and makeup water. Confirmatory sampling and comparison of residual contaminant concentrations against
cleanup levels have been performed in accordance with the remedial action objectives (RAOs) and remedial action goals
(RAGs) established by the Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93,
Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington, and the Interim Action Record of
Decision for the 100-NR- 1 and 100-NR-2 Operable Units, Hanford Site, Benton County, Washington (N-Area ROD),
U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected remedy involved (1) demonstrating
through confirmatory sampling that cleanup goals have been achieved, and (2) proposing the site for reclassification as
Interim No Action.

Basis for reclassification:

The confirmatory sampling results for the 1 00-N-84:3 subsite demonstrate that this site meets the RAOs and corresponding
RAGs established in the N-Area ROD (EPA 1999). The results demonstrate that residual contaminant concentrations do
not preclude any future land uses (as bounded by a rural-residential scenario), and allow for unrestricted future use of
shallow-zone soils (i.e., surface to 4.6 m [15 ft]). The sampling and/or modeling results also show that contaminant levels
remaining in the soil are protective of groundwater and the Columbia River. Site contamination above direct exposure
levels was not observed in shallow zone soils and is concluded to not exist in deep zone soils; therefore, institutional
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is
described in detail in the Remaining Sites Verification Package for the 1 00-N-84:3, 100-N Area Filter and Potable Water
Pipelines (attached).
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WASTE SITE RECLASSIFICATION FORM

Operable Unit: 100-NR-1 Control No.: 2010-020
Waste Site Code(s)/Subsite Code(s): 1 00-N-84:3

Re-aulator Comment:

Results from metal analyses:
Records indicate that uncontaminated water flowed through these pipelines historically. Metals analyses of samples fromwithin pipes and from soil beneath pipes show no evidence of significant hazardous substances leaking from or travellingthrough the pipes. Sampling results for metals was consistent with results typically found for scale, rust, and pipe wallcomponents of clean water pipelines.

PAH sample results:
Polycyclic Aromatic Hydrocarbon (PAH) results are similar to those associated with asphalt contamination. Waste sitedescriptions confirm that asphalt cross-contamination of samples is likely. Excavation to meet PAH RAGs when there issuch cross-contamination has proven to be ineffective, as excavation through asphalt would only serve to furtherintroduce hazardous constituents of the asphalt to the soil. Therefore, Ecology considers additional excavation morehazardous to human health and the environment than leaving the asphalt in place.

Waste Site Controls:
Engineered Controls: El Yes 0 No Institutional Controls: l Yes Z No O&M Requirements: nI Yes 0 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:

J. P. Neath ~~ /~~ ?
DOE Federal Project Director (printed) Signature ate

N. Menard 
I

Ecology Project Manager (printed) Signature 'Date

N/A
EPA Project Manager (printed) Signature Date
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REMAINING SITES VERIFICATION PACKAGE FOR THE 100-N-84:3,
100-N AREA FILTER AND POTABLE WATER PIPELINES

EXECUTIVE SUMMARY

The I100-N-84:3, 1 00-N Area Filter and Potable Water Pipelines subsite is one of eight subsites
of the 1 00-N-84, 1 00-N Miscellaneous Pipelines waste site. This remaining sites verification
package addresses only the 100-N-84:3 subsite. The remaining subsites are addressed in
separate documents.

The 1 00-N-84:3 subsite comprises the filtered, demineralized, potable, and makeup water
pipelines in the 1 00-N Area. These pipelines extend throughout the 1 00-N Area. Confirmatory
sampling of these pipelines was conducted between June 8 and July 19, 2011. The pipelines
were originally constructed in 1963 and were added on to over the years to support operations of
the 105-N Reactor and supporting facilities.

No indications of previous spills or releases associated with the Il00-N-84:3 pipelines were
detected during confirmatory sampling. The 1 00-N-84:3 data set indicates elevated polycyclic
aromatic hydrocarbons (PAH) in samples from two of the collection areas. The ground surface
in much of the 1 00-N Area was covered with asphalt. Remnants of asphalt are visible on the
surface and in excavations in various areas and are thought to be responsible for the PAH results.
Also, many of the pipelines are covered in an asphalt mastic coating. Mechanical methods
recently employed to access sample materials may also have resulted in small particles of asphalt
becoming incorporated in the samples.

Beside asphaltic materials, the other primary source of PAHs in soil samples is incomplete
burning associated with burn pits. Burn sites can be found on the Hanford Site and within the
1 00-N Area. However, the PAH results associated with the 1 00-N-84:3 confirmatory sampling
were from samples collected within the central area of the 1 00-N reactor and either inside or
below the raw water pipelines. Burn pits are usually outside the central areas of the reactors and
supporting facilities and not within or below clean water pipelines. Therefore, it is concluded
that the PAH results are due to cross-contamination from beneficial use of asphalt pavements
and/or asphaltic mastic coatings used to protect the pipelines, and are not due to the potable
water once carried by the I100-N-84:3 pipelines.

A summary of the evaluation for the sample results compared to the applicable cleanup criteria is
presented in Table ES-i. Sampling results are used to make reclassification decisions for the
1 00-N-84:3 waste site in accordance with the TPA-MP- 14 procedure in the Tri-Party Agreement
Handbook Management Procedures (DOE-RL 2011). In accordance with this evaluation, the
sampling results support a reclassification of this site to Interim No Action. The current site
conditions achieve the remedial action objectives and the corresponding remedial action goals
established in the Remedial Design Report/Remedial Action Work Plan for the 100-N Area
(DOE-RL 2006b) and the Interim Action Record of Decision for the ]00-NR-1 and 100-NR-2
Operable Units, Hanford Site, Ben ton County, Washington (N-Area ROD) (EPA 1999).

Remaining Sites Verification Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines ES- 1
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Table ES-i. Summary of Remedial Action Goals for the 100-N-84:3 Waste Site.

Remedial
Regulatory Remedial Action Goals Results Action

Requirement Objectives
Attained?

Direct Exposure - Attain dose rate of <I5-mrem/yr Radionuclides were not COPCs for the N
Radionuclides dose rate above background over 100-N-84:3 waste site. N

1,000 years.

Direct Exposure - Atanidvda OCR~. All individual COPC concentrations are Yea
Nonradionuclides Atanidvda OCR~. below the direct exposure criteria a. e

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

Attain a cumulative hazard quotient The cumulative hazard quotient

Rik eqirmets- of <1 for noncarcinogens. (3.7 x 10-2) i s <1.

Nonradionuclides Attai forxes ane rsko The excess cancer risk for carcinogensYe
<lIX 1- o individual is <1lX 10-6.
carcinogens.

Attain a cumulative excess cancer The total excess cancer risk
risk of <1 x 10-5 for carcinogens. (1.6 x 10-6) is <1 X 10-5.

Attain single-COPC groundwater
and river protection RAGs.
Attain national primary drinking
water standards b . mrem/yr
(beta/gamma) dose rate to target

Groundwater/River receptor/organs. Radionuclides were not COPCs for the
Protection - Meet drinking water standards for 1 00-N-84:3 waste site. NA
Radionuclides alpha emitters: the most stringent

of 15 pCi/L MCL or 1/25th of the
derived concentration guides from
DOE Order 5400.5 '.

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

Multiple analytes exceeded the soil
RAGs for the protection of groundwater

Groundwater/River Attain individual nonradionuclide and/or the Columbia River. However,
Protection - groundwater and river cleanup RESRAD modeling predicts that Yes a

Nonradionuclides requirements. residual concentrations of these
constituents will be protective of

__________________ __________________________groundwater and the river

aPAHs were detected above the direct exposure, groundwater, and river RAGS. However, those results were determined to be due to
cross contamination from asphalt pavements or asphaltic mastics on the pipelines. Therefore, those PAH results are not used to
evaluate the 100-N-84:3 pipelines.

b National Primary Drinking Water Regulations" (40 Code of Federal Regulations 14 1).
cRadiation Protection of the Public and Environment (DOE Order 5400.5).
dBased on the isotopic distribution of uranium in the 100 Areas, the 30 tg/L MCL corresponds to 21.2 pCi/L.

Concentration-to-activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum
Contaminant Levelfor Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001).
Based on the maximum soil values, the total chromium, copper, lead, and zinc results exceed groundwater or river RAGs. Based on

RESRAD modeling discussed in Appendix C of the Remedial Design Report/Remedial Action Work Plan for the 100-N Area
(DOE-RI 2006b), the residual concentrations of these constituents are not expected to migrate vertically more than 3 mn (9.8 ft) in
1,000 years (based on the contamninant with the lowest distribution coefficient of 22 mL/g for copper). The vadose zone underlying
the soil below the site is approximately 2 1.0 mn (69.0 ft) thick at the deepest portion of the excavation. Therefore, residual
concentrations of these constituents are predicted to be protective of groundwater and the Columbia River.

COPC = contaminant of potential concern PAH = polycyclic aromatic hydrocarbons
DOE = U.S. Department of Energy RAG = remedial action goal
MCL = maximum contaminant level RESRAD = RESidual RADioactivity
NA = not applicable

Remaining Sites Verification Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines ES-2
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The sample results 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 sampling and/or modeling results also demonstrate
that residual contaminant concentrations are protective of groundwater and the Columbia River.
Residual contamination does not extend into the deep-zone soils; therefore, institutional controls
to prevent uncontrolled drilling or excavation into the deep zone are not required.

Soil cleanup levels were established in the N-Area ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the N-Area ROD, a compari son against
ecological risk screening levels has been made for the 1 00-N-84:3 waste site contaminants of
concern, contaminants of potential concern, and other constituents (Appendix A). The
U.S. Environmental Protection Agency's ecological soil screening levels were exceeded for
antimony, total chromium, copper, high molecular weight PAHs, lead, manganese, vanadium,
and zinc. Ecological screening levels from Washington Administrative Code 173-340 were
exceeded for arsenic, boron, total chromium, copper, molybdenum, selenium, vanadium, and
zinc. Exceeding screening values is intended to trigger additional evaluation and does not
necessarily indicate the existence of risk to ecological receptors. Because concentrations of
antimony, manganese, selenium, and vanadium are below Hanford Site or Washington State
background values (note that state background values are only used when Hanford Site
background values are not available), it is believed that the presence of these constituents does
not pose a risk to ecological receptors. All exceedances will be evaluated in the context of
additional lines of evidence for ecological effects as a part of the final closeout decision for the
Columbia River corridor portion of the Hanford Site.

Remaining Sites Verification Package for the 100-N-84.:3, JOO-NArea Filter and Potable Water Pipelines ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE 100-N-84:3,
100-N AREA FILTER AND POTABLE WATER PIPELINES

STATEMENT OF PROTECTIVENESS

This report demonstrates that the I100-N-84:3, 1 00-N Area Filter and Potable Water Pipelines
waste site meets the objectives to support a reclassification of this site to Interim No Action as
established in the Remedial Design Report/Remedial Action Work Plan for the 100-N Area
(RDRIRAWP) (DOE-RL 2006b) and the Interim Action Record of Decision for the 100-NR-]
and I100-NR-2 Operable Units, Hanford Site, Ben ton County, Washington (N-Area ROD)
(EPA 1999). The sample results 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 mn [15 ft] deep). The sampling and/or modeling results
also demonstrate that residual contaminant concentrations are protective of groundwater and the
Columbia River. Site contamination above direct exposure levels was not observed in shallow
zone soils and is concluded to not exist in deep zone soils; therefore, institutional controls to
prevent uncontrolled drilling or excavation into the deep zone are not required.

Soil cleanup levels were established in the N-Area ROD (EPA 1999) based on a limited
ecological risk assessment. Although not required by the N-Area ROD, a comparison against
ecological risk screening levels has been made for the 1 00-N-84:3 waste site contaminants of
concern, contaminants of potential concern (COPCs), and other constituents (Appendix A). The
U.S. Environmental Protection Agency (EPA) ecological soil screening levels were exceeded for
antimony, total chromium, copper, high molecular weight polycyclic aromatic hydrocarbons
(PAHs), lead, manganese, vanadium, and zinc. Ecological screening levels from Washington
Administrative Code 173-340 were exceeded for arsenic, boron, total chromium, copper,
molybdenum, selenium, vanadium, and zinc. Exceeding screening values is intended to trigger
additional evaluation and does not necessarily indicate the existence of risk to ecological
receptors. Because concentrations of antimony, manganese, selenium, and vanadium are below
Hanford Site or Washington State background values (note that state background values are only
used when Hanford Site background values are not available), it is believed that the presence of
these constituents does not pose a risk to ecological receptors. All exceedances will be evaluated
in the context of additional lines of evidence for ecological effects as a part of the final closeout
decision for the Columbia River corridor portion of the Hanford Site.

GENERAL SITE INFORMATION AND BACKGROUND

The 105-N Reactor, the last of nine water-cooled graphite-moderated plutonium production
reactors constructed at the Hanford Site, is located between the 1 00-K and 1 00-D Reactor areas
on the southern bank of the Columbia River. Construction began in 1959 and was completed in
1964. The 105-N Reactor operated from 1964 to 1987.

Remaining Sites Verifiation Package for the 100-N-84.:3, 100-N Area Filter and Potable Water Pipelines
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The 1 00-N Area filtered and potable water system was originally constructed on the same time
line as the 1 00-N reactor with additional portions added as needed. Raw water was pumped
from the Columbia River at the 18 1-N Pumphouse to the 182-N High-Lift Pumphouse and then
transferred to the 183-N Water Filter Plant.

At the 183-N Water Filter Plant, raw water was pretreated by flocculation, settling, and filtration.
This pretreated water was distributed as drinking water and was also supplied to the
163-N facility for demineralization and degassing (WCH 2005a). Wastewater produced in the
183-N Water Filter Plant was discharged to the 183-N Backwash Discharge Pond (WCH 2005b).

During treatment, liquid alum (aluminum sulphate), Separan (polyacrylamide coagulant), and
liquid chlorine were added. Chlorine was added for the control of slime and algae and may have
been used to assist in coagulation, odor, and iron removal problems.

The alum used at 183-N contained trace amounts of naturally occurring radium-226, radium-228,
and thorium-228, which may have resulted in formation of Technologically Enhanced Naturally
Occurring Radioactive Material (TENORM). Previously, to determine if TENORM was present,
a number of samples downstream of the 183-N chemical mixing tank were collected and
subsequently evaluated in the document "Post Demolition Summary Report for the 163-N Water
Demineralization Plant, 183-N Water Treatment Plant, 183-NA Pump House, 183-NB Clearwell,
and the 183-NC Filter Backwash Sump." The evaluation of those samples found no detectable
amounts of radioactive contamination (WCH 2008).

The 186-N Potable Water Plant replaced the 183-N and 163-N facilities in 2000. Sodium
hypochlorite solution was added at the 186-N facility as the chlorinating agent to control slime
and algae. After operation of the 186-N Potable Water Plant began, heavy concentrations of
particulates in the water were seen. A pre-filtration system located in 1902-N Building was
added in 2002 to alleviate the problem (WCH 2007).

The 100-N-84:3 pipelines located between the 109-N, 163-N, 181-N, 182-N, 183-N, and
184-N Buildings are collocated with the 1 00-N-6 1, 1 00-N Water Treatment and Storage
Facilities Underground Pipelines waste site; the 1 00-N-62, 100-N, 105-N, 109-N, 183-N, and
184-N underground pipelines waste site; and the 1 00-N-63, 1 00-N Reactor Treatment Storage
and Disposal Underground Pipelines waste site. The portions of the Il00-N-84:3 pipelines that
lay within the 1 00-N-6 1 and 1 00-N-63 excavation footprint will be removed during the
excavation of these sites (WCH 201 Oa, 201 Ob) and were not identified for confirmatory
sampling. A detailed description of the confirmatory sampling plan is presented in Work
Instruction for Confirmatory Sampling of the I100-N-84:3, 1 00-N Area Filter and Potable Water
Pipelines (WCH 201 lb).

The 100-N-84:3 subsite is located within the 100-NR-lI Operable Unit. The majority of the
pipelines are near the 105-N Reactor Building and were connected to locations associated with
the various support facilities for the reactor. The locations of the Il00-N-84:3 pipelines are
shown in Figure 1.

Remaining Sites Verification Package for the 1 00-N-84:3,1 IO-NArea Filter and Potable Water Pipelines 2
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Figure 1. 100-N-84:3 100-N Area Inactive Filtered and Potable Water Pipelines.
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SAMPLING ACTIVITIES

Confirmatory sampling at the I100-N-84:3 waste site was conducted between June 8 and
July 19, 2011, to support an evaluation to determine if residual contaminant concentrations in the
soil meet cleanup criteria specified in the RDRIRAWP (DOE-RL 2006b) and the N-Area ROD
(EPA 1999). A worst-case focused sampling design was used to collect underlying soil and pipe
content samples from the 100-N-84:3 subsite. The following subsections provide additional
discussion of the sampling design.

Contaminants of Potential Concern

The 100-N-84:3 subsite is not listed in the 100-N Area Sampling and Anal'sis Plan for CERCLA
Waste Sites (I100-N Area SAP) (DOE-RL 2006a), but is listed in the RDR/RAWP
(DOE-RL 2006b); however, no specific COPCs are identified.

The 1 00-N-84:3 COPCs were identified based on historical information, previous
sampling (WCH 2008), and information from analogous waste sites (i.e., 100-D-63,
Il00-D/DR Service Water Pipelines, and I100-H-3 5, 1 00-H Service Water Pipelines).

Polychlorinated biphenyls (PCBs) and PAHs have been found in the sediment at the
18 1-N Pumphouse. Therefore, PCBs and PAHs were identified as COPCs.

During water treatment, liquid alum (aluminum sulphate) was added. Therefore, sulfate was
identified as a COPC.

The total COPC list for the 100-N-84:3 subsite was comprised of total chromium, hexavalent
chromium, mercury, PCBs, PA~s, and sulfate. Although not considered COPCs, analysis was
performed for the expanded list of inductively coupled plasma (ICP) metals, including antimony,
arsenic, barium, beryllium, boron, cadmium, cobalt, copper, lead, manganese, molybdenum,
nickel, selenium, silver, vanadium, and zinc.

Volatile organic compounds (VOCs) were monitored during sampling. Because VOCs were
detected at the location of sample (J 1 JF724) within the pipeline at test pit ft6, this sample was
analyzed for VOCs in addition to the total list of COPCs.

In addition, the possible presence of radiological contaminants was evaluated using field
radiological survey instrumentation capable of detecting alpha, beta, and gamma radiation during
sampling. Radiological activity was not detected above background levels, and none of the
samples were analyzed at the fixed laboratories for radionuclides.

Suspect asbestos-containing-material (ACM) was not observed in the sample excavations during
field activities; therefore, no additional analyses were initiated for ACM.

A more detailed discussion of the confirmatory sampling can be found in the Work Istruction
~for Confirmatory Sampling o/fthe ]00-N-84:3, 100-N Area Filter and Potable Water Pipelines
(WCH 2011 b). A list of the Il00-N-84:3 pipeline segments is presented in Appendix C.

Remaining Sites Verification Package for the IJ00-N-84:3, IJOO-N Area Filter and Potable Water Pipelines 4
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A summary of the analytical methods and the COPCs addressed by those methods is provided in
Table 1.

Table 1. 100-N-84:3 Laboratory Analytical Methods.

Analytical Method Contaminants of Potential Concern

ICP metals'a - EPA Method 6010 Total chromium

Hexavalent chromium - EPA Method 7196 Hexavalent chromium

Mercury - EPA Method 7471 Mercury

PCB - EPA Method 8082 Polychlorinated biphenyls

VOA - EPA Method 8260 VOCs

PAH - EPA Method 8 310 Polycyclic aromatic hydrocarbons

IC Anions b - EPA Method 300.0 Sulfate
aAnalysis was performed for the expanded list of ICP metals, including antimony, arsenic, barium, beryllium, boron,
cadmium, chromium (total), cobalt, copper, lead, manganese, molybdenumn, nickel, selenium, silver, vanadium, and zinc.

b Analysis was performed for the expanded list of IC anions, including bromide, chloride, fluoride, nitrate, nitrite, phosphate,

and sulfate.
EPA =U.S. Environmental Protection Agency PCB = polychlorinated biphenyl
IC = ion chromatography VOA = volatile organic analysis
ICP = inductively coupled plasma VOC = volatile organic compound
PAH = polycyclic aromatic hydrocarbon

Sample Design

The Hanford Environmental Information System (HEIS) numbers for each sample are provided
in Table 2. Figure 2 shows the waste site footprint and the sampling locations. All sampling was
performed in accordance with ENV- 1, Environmental Monitoring & Management, to fulfill the
requirements of the 1 00-N Area SAP (SAP) (DOE-RL 2006a). Additional information related to
confirmatory sampling can be found in the field sampling logbook (WCH 2011 a). A detailed
explanation of the sampling design is provided in Work Instruction for C'onfirmatory Sampling of
the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines (WCH 201 lb).

Sampling Results

Samples were analyzed using EPA-approved analytical methods (DOE-RL 2006b). Evaluation
of the confirmatory data from the excavation was performed by direct comparison of the
maximum sample results for each COPC against cleanup criteria.

Remiaining Sites Verification Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines 5
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Table 2. The 100-N-84:3 Waste Site Sample Summary.

HEIS Washington State Plan
Sample HSaml CoordinatesSapeA lys

LoainNumber Northing EastingSapeA lys
(in) (M

TP-3 pipe contents J1JDM1 571059.6 149300.1
TP-3 underlying soil J1JDC3 571059.6 149300.1
TP-6 pipe contents' J IJF24 571508.2 149625.5 ICP metals', mercury,
TP-6 underlying soil JlJDC5 571508.2 149625.5 hexavalent chromium,
Duplicate of JlJDC5 JIJDC6 571508.2 149625.5 gross alpha, gross beta,
TP-8 pipe contents a JIJF16 571515.1 149234.3 GEA, TPH, PAH, VOA,
TP-8 underlying soil JlJDCl 571515.1 149234.3 PCB, and sulfate
TP 10 pipe contentsa JIJF17 571096.8 149374
TP-10 underlying soil J1JDC2 571096.8 149374 ___________

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

UFA = gamma energy analysis PCB = polychlorinated biphenyl
HEIS = Hanford Environmental Information System TPH =total petroleum hydrocarbons
ICP = inductively coupled plasma VOA= volatile organic analysis
PAH = polycyclic aromatic hydrocarbons

Remaining Sites Verification Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines 6
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Figure 2. 100-N-84:3 Potential Confirmatory Sample Locations.
NOTE: Samples were collected at locations 3TP-3,

3TP-6. 3TP-8, and 3TP-1O.
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The confirmatory sampling of the 100-N-84:3 pipelines areas revealed elevated PAH results
above the direct exposure, groundwater, and river protection remedial action goals (RAGs). The
general area around all of the test pits contained significant surface asphaltic pavement
(Figures 3 and 4). A walkdown of these areas found that there is evidence of small pieces of
asphalt throughout the areas where the pipelines are located.

Figure 3. Surface Asphalt Apparent at 100-N-84:3 Test Pit 10.

Figure 4. Surface Asphalt Within and Around the Excavation of
100-N-84:3 Test Pit 5.

Remiaining Sites Verification Package for the IJ00-N-84:3, 1 00-N A rea Filter and Potable Water Pipe lines 8
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Additionally, the following note was included in the sampling log book "C'ut open pipe. Some
mastic on pi~pe, so may impact sample" (WCH 2011 c). The photographic record shows that
many of the pipelines are coated with an asphaltic mastic (Figure 5). Professional judgment, an
analysis of the sample data, and observation of the excavations and surrounding areas concluded
that the elevated PAH results are due to cross contamination of the samples by asphalt associated
with the original beneficial use of asphalt materials for road pavement and/or protective pipeline
coatings. Small particles of asphalt incorporated into the samples would account for the PAH
results observed. It is concluded that the PAH results are not related to the water carried by the
100-N-84:3 pipelines. Asphalt that has been used for structural and construction purposes is
excluded from consideration as a dangerous waste in Washington Administrative C'ode (WAC)
17 3-303-071(3)(e) and is listed as an inert waste in WAC 173-350-990(2)(b). Polycyclic
aromatic hydrocarbon (PAH) results are similar to those associated with asphalt contamination.
Waste site descriptions confirm that asphalt cross-contamination of samples is likely.
Excavation to meet PAH RAGs when there is such cross-contamination has proven to be
ineffective. Excavation through asphalt would only serve to further introduce hazardous
constituents of the asphalt to the soil. Therefore, PAH analytical exceedances are excluded from
the evaluation of the Il00-N-84:3 pipelines.

Figure 5. Asphaltic Mastic on the 100-N-84:3 Pipeline at Test Pit 3.
NOTE: The pipe coating is intact except for the area that

has been prepared for sampling.

A comparison of the maximum pipeline content and soil results for each COPC from the
1 00-N-84:3 confirmatory sampling against site RAGs is provided in Table 3.

Remaining Sites Verifiation Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines 9
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Table 3. Comparison of Statistical Values to Action Levels for the
100-N-84:3 Confirmatory Samples.

Do the

M xmmSoil Remedial Action Goals (mg/kg) De h Does the Maximum

('OPCs and Other Pipeline Maiu ieie Soil Result RslsPs

Anlts Result b Soil ReutbResult Exceed Soil Moeling o
Anlts (k ) (mg/kg) Soil Cleanup Soil Cl1eanup Exceed Soil A s Moeigr

(gk)Direct Level for Level for RAGs? R s? Other
Exposure Groundwater River Evaluation?

Protection Protection ____________

Antimony c 4.56 (<BG) -- 32 5 No5-d No

Arsenic 70.8 3.70 (<BG) 20"d 20"d 20 d Yes' No Yes

Barium 7.94 (KBG) 87.2 (<BG) 5,600 f 200 400 No No -

Beryllium -- 0.359 (<BG) 10.49 1.51"d 1.51"d No No -

Boron
5  

- 2.17 7,200Or 320 -'No No -

Cadmium' - 0. 167 (<BG) 1 3 .9 1 0.811 0.81"d No No -

Chromium 339 0.208 (<BG) 80,000, 18.5"d 18.5' Yes No Yes'

Hexavalent chromium 0.282 -- 2.1 2.0 2.0 No No -

Cobalt 16,7 6.77 (<BG) 24 15.7' -- i Yes No Yes'

Copper 2,510 19.8 (<BG) 2,960 59.2 22 .0d Yes No Yes'

Lead 181 9.18 (<BG) 353 102"d 10.2d Yes No Yes'

Manganese 1,280 348 (<BG) 3,760 512"d 512"d Yes No Yes'

Mercury 0.5 10 -- 24 0.33" 0.33"d Yes No Yes'

Molybdenum',~ 43.4 0.361 400 8 _1Yes No Yes'

Nickel 93.2 14.1 (<BG) 1,600 19.1"d 27.4 Yes No Yes'

Selenium -- 0.322 (<BG) 400 5 1 No No -

Vanadium -- 50.1 (<BG) 560 85.1" - No No -

Zinc 173 287 24,000 480 67.8" Yes Yes Yes'

Chloride -- 103 -- 25,000 -- No No -

Fluoride 25.2 1.4 (<BG) 4,800 96 400 No No -

Nitrate as nitrogen -- 6.6 (<BG) 128,000 1,000 2,000 No No -

Nitrogen in nitrite and -- 8.49 (<BG) 128,000 1,000 2,000 No No -

nitrateI

Sulfate 75.5 (<BG) 391 -- 25,000 -- No No -

Aroclor-1254 -- 0.0156 0.50 0.017 0.017 No No -

Xylenes 0.00133 -- 16,000 160 __ No No -

RAGs obtained from the N-Area RDR/RAWP (DOE-RL 2006b) or the 100-Area RDRJRAWP (DOE-RL 2009) unless otherwise noted.
Maximum concentrations as described in Appendix B with the exception of the PAR resutts. PAH results were determined to be the result of cross contamination

and are not used in the evaluation of the 100-N-84:3 subsite.
Hanford Site-specific background not available Value is Washington State background from Natural Background Soil Mfetals Concentrations in Washington State
(Ecology 1994).
Where cleanup levels are less than background, cleanup levels default to background (WAC 173-340-700[4][d], 1996). The arsenic cleanup level of 20 mg/kg has
been agreed to by the Tni-Party Agreement Project managers as discussed in Section 2.1-2-1 of the RDRIRAWP (DOE-RL 2006b).
The sample associated with this result is from a small amount of material found wvithin a ptpeline The result also appears to bean outlier in the data set and is not
representative of the I100-N-84:3 pipelines. In addition, arsenic is also a commonly found constituent within water distribution systems and pipelines (EPA 2006).
The presence of arsenic inside the Il00-N-84:3 filter and potable wvater pipelines exceeding soil cleanup criteria does not constitute the presence of a CERCLA
hazardous substance that requires remediation.

cCalculated using the appropriate formulas from Ecology 1996, WAC 173-340-740, with toxicity values updated through Jantuary 3, 20062!25/2009, from the EPA
Integrated Risk Information System (IRIS) at http://www.ena.Pov/iris or from the Risk Assessment Information System (RAtS) database of the Oak Ridge National
Laboratory (ORNL) on the Intemnet at ht:/risk.Isd.omnl.gov.
C'arcinogenic cleanup level calculated based on the inhalation exposuce pathway (WAC 173-340-750[3], 1996) using an airbomne particulate mass-loading rate of
0.000 1 g.'m3 (Hanford Gtuidance for Radiological Cleanup [W DOH 1997]).
No Hanford Site-specific or Washington State background value available.
No parameters (bioconcentration factors or AWQC values) are available from the Washington State Departtment of Ecology Cleanup Levels and Risk Calculations
database or other databases to calculate cleanup levels (WAC 173-340-730[31[a][iii]. 1996 [Method B for surface wvaters]).
Based on the maximum soil values, the total chromiutm. cobalt, copper, lead. manganese, mercury. tnolybdenum, nickel and zinc results exceed groundwater or river
RAGs. Based on RESRAD modeling discussed in Appendix C of the RDR'RAWP (DOE-RL 2006b), the residual concentrations of these constituents are not
expected to migrate vertically more than 3 mn (9.8 ft) in 1.000 years (based on the contaminant with the lowest distribution coefficient of 20 mL/g for molybdenum).
The vadose-zone underlying the soil below the site is on average approximately 21.0 m (69.0 fII thick. Therefore, residual concentrations of these constituents are
predicted to be protective of groundwater and the Columbia River.

-- - not applicable RAG = remedial action goal
AWQC - ambient water quality criteria RDR/RAWP = Remedial Design Report/Remedial Action Work Plan
HG background RESRAD = RESidual RADioactivity (dose model)
COPC = contaminant of potential concem WAC =Washington Administrative Code
EPA =U.S. Environmental Protection Agency
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Contaminants that were not detected by laboratory analysis or were determined to be the result of
cross contamination of the samples, are excluded from Table 3. Calculated cleanup levels for
calcium, magnesium, potassium, silicon, and sodium are not presented in the RDRIRAWP
(DOE-RL 2009). Parameters to calculate cleanup levels for these constituents are also not
presented in the Cleanup Levels and Risk Calculations Database (Ecology 2011) under
WAC 173-340-740(3) or other reference databases. The EPA's Risk Assessment Guidance fir
Superfr'nd (EPA 1989) recommends that aluminum and iron not be considered in site risk
evaluations. Therefore, aluminum, calcium, iron, magnesium, potassium, silicon, and sodium
are not considered site COPCs and are also not included in these tables. The laboratory-reported
data results for all constituents are stored in the Environmental Restoration (ENRE)
project-specific database prior to provision to HEIS and are presented as an attachment to the
relative percent difference and hazard quotient calculation in Appendix B.

DATA EVALUATION

Elevated PAH results were detected at two locations. These results were determined to be the
result of cross contamination from asphaltic pavements and/or protective asphaltic mastics
applied to the pipelines. The cross contaminated results are excluded from evaluation of the
100-N-84:3 because they are unrelated to the filtered and potable water carried within the
pipelines.

The data set for arsenic is presented graphically in Figure 6 and numerically in Table 4. In this
data set it is apparent that the largest value (70.8 mg/kg) is much larger than all of the other
results. In a statistical data set, this value would likely be identified as an outlier and eliminated.
However, samples collected at the 1 00-N-84:3 waste site were focused samples.

Figure 6. 100-N-84:3 Arsenic Data.
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Table 4. 100-N-84:3 Arsenic Data.

Arsenic
Sample Location HEIS Number Sample Date gkQPL

TP-6 underlying soil J IJDC5 7/19/2011 3.70 0.967

Duplicate of JlIJDC5 JlJDC6 7/19/2011 3.66 1.03

TP-3 underlying soil J IJDC3 6/22/2011 2.95 0.685

TP-8 underlying soil J1JDCl 6/14/2011 2.69 0.706

TP- 10 underlying soilI J IJDC2 6/22/2011 3.51 1.04

Equipment blank J IJDC4 7/19/2011 0.725 U 0.725

TP-3 pipe contents JIJDMl 6/22/2011 70.8 12.0

TP-6 pipe contents J IJF24 7/19/2011 0.0100 U 0.0100

TP-8 pipe contents aJIJF16 6/13/2011 0.0100 U 0.0100

TP- 10 pipe contents ' JIJF17 6/22/2011 0.00352 B 0.0100

HEIS = Hanford Environmental Information System

PQL = practical quantitation limit

The sampled material is of a very small mass compared to the overall site and is contained within
the pipe. Other than the maximum result, the arsenic data are all less than the applicable RAGs.
In addition, arsenic is also a commonly found constituent within water distribution systems and
water pipelines (EPA 2006). The presence of arsenic inside the 1 00-N-84:3 filtered and potable
water pipelines exceeding soil cleanup criteria does not constitute the presence of a CERCLA
hazardous substance that requires remediation. Arsenic has been excluded from further
evaluation of the 100-N-84:3 waste site.

The resulting data set, without the single elevated value, does not exceed direct exposure RAGs.
Groundwater and/or the Columbia River soil protection RAGs are exceeded by total chromium,
cobalt, copper, lead, manganese, mercury, molybdenum, and zinc. The residual concentrations
of these constituents are not expected to migrate more than 3 m (9.8 ft) vertically in 1,000 years
(based on the contaminant with the lowest distribution coefficient of 20 mL/g for molybdenum).
The vadose zone beneath the 100-N-84:3 waste site is on average approximately 22 m (69 ft)
thick. Based on RESidual RADioactivity (RESRAD) modeling, discussed in the RDR/RAWP
(DOE-RL 2006b), constituents with a soil-partitioning coefficient of 3.4 mL/g or greater are not
predicted to migrate through a vadose zone of this thickness and reach groundwater within
1,000 years.

Nonradionuclide Direct Contact Hazard Quotient and Carcinogenic Risk RAGs Attained

Nonradionuclide risk requirements include an individual hazard quotient of less than 1.0, a
cumulative hazard quotient of less than 1.0, an individual contaminant carcinogenic risk of less
than 1 X 10- , and a cumulative carcinogenic risk of less than 1 x 10- . For the I100-N-84:3 waste
site, these risk values were not calculated for constituents that were either not detected or were
detected at concentrations below Hanford Site or Washington State background. All individual
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hazard quotients for noncarcinogenic constituents were less than 1.0. The cumulative hazard
quotient for those noncarcinogenic constituents above background or detected levels was
1.9 x 1 01. The cumulative carcinogenic risk value for those carcinogenic COPCs above
background or detected levels is 3.7 x 10- . The 100-N-84:3 waste site meets the requirements
for the direct contact hazard quotient and excess carcinogenic risk as identified in the
RDR'RAWP (DOE-RL 2006b).

Nonradionuclide Groundwater Hazard Quotient and Carcinogenic Risk RAGs Attained

Assessment of risk requirements for the I100-N-84:3 waste site included calculation of a hazard
quotient and carcinogenic (excess cancer) risk values for groundwater protection for
nonradionuclides, as shown in Appendix B. The requirements include an individual and
cumulative hazard quotient of less than 1.0, an individual excess carcinogenic risk of less than
1 X 10- , and a cumulative excess carcinogenic risk of less than 1 X 10- . These risk values were
conservatively calculated for the entire waste site using the highest value for each COPC from
field sample concentrations. Risk values were calculated for constituents that were detected at
concentrations above Hanford Site or Washington State background values or for which there is
no background value and that have distribution coefficients (IQ) less than necessary to show no
migration to groundwater in 1,000 years using the generic RESRAD model (BHI 2005). Based
on this model and a vadose zone of approximately 21.0 mn (69.0 ft) thickness, a Kd of 3.6 or
greater is required to show no predicted migration to groundwater in 1,000 years.

For example, the maximum value for boron of 2.17 mg/kg divided by the noncarcinogenic RAG
value of 320 mg/kg is 6.8 x 10-3. Comparing this value to the requirement of <1.0, this criterion
is met. The cumulative excess noncarcinogenic risk value is 6.6 x 10-2, which also meets the
criterion of <1.

No carcinogenic constituents met the criteria for evaluation at the 1 00-N-84:3 waste site;
therefore, no calculations of excess carcinogenic risk were performed. Nonradionuclide risk
requirements related to groundwater are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the confirmatory sampling
approach, the field logbook (WCH 2011 a), and resulting analytical data with the sampling and
data quality requirements specified by the project objectives and performance specifications.
The DQA for the 1 00-N-84:3 waste site established that the data are of the right type, quality,
and quantity to support site verification decisions within specified error tolerances.
The evaluation concluded that the sample design was sufficient for the intended purpose. The
confirmatory sample analytical data are stored in the ENRE proj ect- specific database for data
evaluation prior to its archival in the HEIS and are summarized in Appendix B. The detailed
DQA is presented in Appendix D.
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SUMMARY FOR INTERIM NO ACTION

The I100-N-84:3 waste site has been evaluated in accordance with the 1 00-N Area ROD
(EPA 1999) and the RDRIRAWP (DOE-RL 2006b). Confirmatory sampling was performed,
and the analytical results indicate that the residual concentrations of COPCs at this site meet the
RA~s for direct exposure, groundwater protection, and river protection. In accordance with this
evaluation, the confirmatory sampling results support a reclassification of the 100-N-84:3 waste
site to Interim No Action. Site contamination above direct exposure levels was not observed in
shallow zone soils and is concluded to not exist in 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

ECOLOGICAL RISK COMPARISON TABLE
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APPENDIX B

100-N-84:3 RELATIVE PERCENT DIFFERENCE (RPD), AND DIRECT
CONTACT HAZARD QUOTIENT AND CARCINOGENIC

RISK CALCULATION

AND

100-N-84:3 HAZARD QUOTIENT AND CARCINOGENIC RISK
CALCULATION FOR PROTECTION

OF GROUNDWATER
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APPENDIX B

CALCULATIONS

The calculations in this appendix are kept in the active Washington Closure Hanford project files
and are available upon request. When the project is completed, the files will be stored in a
U.S. Department of Energy, Richland Operations Office repository. The calculations have been
prepared in accordance with ENG- 1, Engineering Services, ENG-l1-4.5, "Project Calculation,"
Washington Closure Hanford, Richland, Washington. The following calculations are provided in
this appendix:

I100-N-84:3 Relative Percent Difference (RPD), and Direct Contact Hazard Quotient and
Carcinogenic Risk Calculation, 0O100N-CA-V0 108, Rev. 0, Washington Closure
Hanford, Richland, Washington.

I]00-N-84:~3 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater,
0 1 OON-CA-VO 126, Rev. 0, Washington Closure Hanford, Richland, Washington.

DISCLAIMER FOR CALCULATIONS

The calculations provided in this appendix have been generated to document compliance with
established cleanup levels. These calculations should be used in conjunction with other relevant
documents.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Field Remnediation Job No. 14655

Area: 100-N

Discipline: Environmental Calculation No: 01IOON-CA-VO 108

100-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient

Subject: and Carcinogenic Risk Calculation

Computer Program: Excel Program No: Excel 2003

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

Committed Calculation Preliminary []Superseded []Voided FD

Rev.. Sheet Numbers Orignator- - Checker. Reviewer - Approval Date

0 Cover = 1
Summary = 7 N. K. Schiffern I. B. Berezovskiy J. D. Skoglie D. F. Obenauer
Attachment = 8 /) .

SUMMARY OF REVISION

WCH-DE-0 18 (05/08/2007)

DE0l -437.03
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Washingtn Closure Hanford, Inc. CALCULATION SHEET
Orignator: N. K. Schiffern JAI Date: 9/25/2012 Cac O.: OON-CA-V0I08 Rev.: 0
IProject: I 100-N Area Confirmatory Sampling I Job No: I14655 1 Checked: IJ. B. Berezovsk Iy4. Date: 1 9/25/20 12

Subject: 1 00-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. I of 7Carcinogenic Risk Calculations

1 PURPOSE:
2

3 Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and excess
4 carcinogenic risk for the 1 00-N-84:3 subsite. In accordance with the remedial action goals (RAGS) in the
5 remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2006a), the following criteria
6 must be met:
7

8 1) An HQ of <1.0 for all individual noncarcinogens
9 2) A cumulative HQ of <1.0 for noncarcinogens

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

13 Also, calculate the relative percent difference (RPD) for primary-duplicate sample pairs from
14 1 00-N-84:3 subsite confirmnatory sampling, as necessary.
15

16

17 GIVEN/REFERENCES:
18
19 1) DOE-RL, 2006a, Remedial Design Report/Remedial Action Work Plan for the I 00-NArea,
20 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
21 Washington.
22

23 2) DOE-RL, 2006b, 100-N Area Sampling and Analysis Plan for CERCLA Waste Sites,
24 DOE/RL-2005-92, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
25 Washington.
26

27 3) EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
28 Data Review, EPA 540/R-94/0 13. U.S. Environmental Protection Agency, Washington, D.C.
29
30 4) WAG 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996.
31
32 5) WCH, 2012, Remaining Sites Verifi cation Package for the 100-N-84:3, 100-N Area Filter and
33 Portable Water Pipelines, Attachment to Waste Site Reclassification Form 2010-020, Washington
34 Closure Hanford, Inc., Richland, Washington.
35

36 SOLUTION:
37
38 1) Generate an HQ for each noncarcinogenic constituent detected above background or required
39 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
40 (DOE-RL 2006a).
41

42 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
43

44 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or
45 required detection limit/practical quantitation limit and compare it to the excess cancer risk of
46 <I X 10- (DOE-RL 2006a).
47 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10'5.
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffemn)J Date: 9/25/2012 Calc. No.: OIOON-CA-VOI08 Rev.:- 0
IProject: I 100-N Area Confirmatory Sampling I Job No: I14655 IChecked: I . B. Berezovsi~~l Date: 1 9/25/2012

Subject: I 00-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 2 of 7
Carcinogenic Risk Calculations

2 5) Use data from (WCH 2012) to perform the RPD calculations for primary-duplicate sample pairs, as
3 required.
4

5 METHODOLOGY:
6

7 The 100-N-84:3 subsite is comprised of one decision unit for confirmatory sampling, consisting of the 4
8 focused samples. One duplicate sample was collected. The direct contact hazard quotient and
9 carcinogenic risk calculations for the 1 00-N-84:3 subsite were conservatively calculated for the entire

10 waste site using the maximum results excluding polycyclic aromatic hydrocarbons (PAHs) results from
i I TP-3 and TP-6 sample results (WCH 2012). Of the contaminants of potential concern (COPCs) and
12 other analytes for this site, boron, hexavalent chromium, molybdenum, the detected PAils, aroclor- 1254,
13 and xylenes require HQ and risk calculations because these analytes were detected and a Washington
14 State or Hanford Site background value is not available. Chromium, cobalt, copper, manganese,
15 mercury, nickel, zinc, and fluoride require HQ and risk calculations because these analytes were detected
16 above a Washington State or Hanford Site background value. Arsenic was detected above background;
17 however, the arsenic cleanup level is not toxicity based, and therefore HQ and risk calculations for
18 arsenic are not performed. Lead is not included in the calculation based on modeling of child blood
19 levels, which is fundamentally different from the oral reference dose and cancer slope factors used to
20 calculate typical cleanup levels and associated HQs and cancer risks. All other site nonradionuclide
21 COP Cs were not detected or were quantified below background levels. An example of the HQ and risk
22 calculations is presented below:
23
24 1 ) For example, the maximum value for boron is 2.17 mg/kg, divided by the noncarcinogenic RAG
25 value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects fonmula in
26 WAC 173-340-740[31), is 3.0 x 10 -4. Comparing this value, and all other individual values to the
27 requirement of <1.0, this criterion is met.
28

29 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
30 obtained by summing the individual values. To avoid errors due to intermediate rounding, the
31 individual HQ values prior to rounding are used for this calculation. The sum of the HQ values for
32 COPCs is 3.7 x 10-2. Comparing this value to the requirement of <1.0, this criterion is met.
33

34 3) To calculate the excess cancer risk, the maximum or statistical value is divided by the carcinogenic
35 RAG value, then multiplied by 1.0 x 10-6. For example, the maximum value for benzo(a)anthracene
36 is 0.248 mg/kg, divided by 1.37 mg/kg, and multiplied as indicated, is 1.8 x 10 Comparing this
37 value, and all other individual values, to the requirement of <1 X 10-6, this criterion is met.
38

39 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer
40 risk can be obtained by summing the individual valves. To avoid errors due to intermediate rounding,
41 the individual cancer risk values prior to rounding are used for this calculation. The sum of the
42 excess cancer risk values for COPCs is 1.6 x 10- . Comparing this value to the requirement of
43 <1 X 10-5, this criterion is met.
44

45 5) The RPD is calculated when both the primary value and the duplicate value for a given analyte are
46 above detection limits and are greater than 5 times the target detection limit (TDL). The TDL is a
47 laboratory detection limit pre-determined for each analytical method and is listed for certain analytes
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern - , Date:4/ 12/12 Cc.N: ON-CA-VOI08 Rev.: 0

IProject: I100-N Area Confirmatory Sampling I Job No: I 4-6 55 1Checked: 1 1. B. BerezovskytIA Date: I4/12/2012
Sujc:100-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 3 of 7

Sujet Carcinogenic Risk Calculations

I in Table I1-1 of the SAP (DOE-RL 2006b). Other analytes will have their own pre-determined

2 constituents and will have their own TDLs based on the laboratory and method used. Where direct

3 evaluation of the attached sample data showed that a given analyte was not detected in the primary

4 and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD

5 calculations use the following formula:
6
7

8

9 RPD =[IM-D/((M+D)/2)]*100

10

11I where, M = main sample value D = duplicate sample value

12

13 When an analyte is detected in the primary or duplicate sample, but was quantified at less than 5 times

14 the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference

15 between the primary and duplicate results exceeds a control limit of 2 times the TDL, further assessment

16 regarding the usability of the data is performed. This assessment is provided in the data quality

17 assessment section of the RSVP.
18

19 For quality assurance/quality control (QAIQC) duplicate RPD calculations, a value less than 30%

20 indicates the data compare favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If

21 the RPD is greater than 30% (or 35% for regulatory split data), further investigation regarding the

22 usability of the data is performed. No split samples were collected for cleanup verification of the subject

23 site. Additional discussion is provided in the data quality assessment section of the applicable RSVP

24 (WCH 2012), as necessary.
25

26

27 RESULTS:
28

29 1) List individual noncarcinogens and corresponding HQs >1.0: None

30 2) List the cumulative noncarcinogenic HQ >1.0: None

31 3) List individual carcinogens and corresponding excess cancer risk >1 x 10-6: None

32 4) List the cumulative excess cancer risk for carcinogens >1 x 10-5: None

33

34

35 Table 1 shows the results of the direct contact hazard quotient and excess cancer risk calculations.

36

37 Table 2 shows the results of the RPD calculations for the 100-N-84:3 subsite. The evaluation of the

38 QAIQC duplicate RPD calculations is performed within the data quality assessment section of the RSVP.

39

40

41

42

43

44

45

46
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: IN. K. Schiffern YlI Date: 4/1212012 Calc. No.: OIOON-CA-V0108 Rev.: 0
I Project. I 100-N Area Confirmatory Sampling I Job No: I 14655 IChecked: 1 . B. Berezovskiy V(Lb =Date:. 4/12/2012

Subject: 100-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 4 of 7
Carcinogenic Risk Calculations

1 Table 2. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the
2 100-N-84:3 Subsite (2 pages).

3 Contaminants of Potential Maximum Value. Noncarcinogen 1 Hazard ICarcinogen
4 Concern I (mg/kg) I RAG' Quotient I RAG' Carcinogen Risk

5 , I *.<,.~ j (mg/kg) j_ __ (mg/k) _ _ _

5 Mtals 1,,__ _ _ ~_ _

6 Arsenic' 70.8 24 -- 0.667 -

7 Boron 2.17 7,200 3.OE-04 -- -

8 Chromium, total 339 80,000 4.2E-03 -- -

9 Hexavalent ChromiUmnd 0.282 240 1.2E-03 2.1 1.3E-07
Cobalt 16.7 24 7.OE-01 -- -

10 Copper 2510 2,960 8.5E-01---
11 Leade 181 353 - --

12 Manganese 1280 3.760 3.4E-01- -

13 Mercury 0.510 24 2. 1E-02- -

14 Molybdenum 43.4 400 LIE-Ol--1
15 Nickel 93.2 1,600 5.8E-02---

Zinc 1 287 1 24,000 1.2E-02- -

17 Fluoride 1 25.2 4,800 15E-03 I - T-
18 Polyy ic ArMomatic Hydrocarbons; f
19 Ac~enaphthene 0.154 4,800 3.2E-05 --

20 A'cenaphthylene 90.148 4,800 3. 1E-05---

21 Anthracene 0.0638 24,000 2.7E-06 -- -

22 Benzo(a)anthracene 0.248 -- -- 1.37 1,.8E-07
22 Benzo(a)pyrene 0.0911 - -0.137 6.6E-07

23 Benzo(b)fluoranthene 0.3 69 -- -- 1.37 2.7E-07
24 Benzo ghi)inervlene '0.282 2,400 1 .2E-04 -- -

25 Benzo(k)fluoranthene 0.205 -- -- 1.37 1.5E-07
26 Chrysene 0.541 - 13.7 3.9E-08

27 Dibenz(ah)anthracene 0.0241 -- -- 1.37 1 .8E-08
27 Fluoranthene 0.7 17 3,200 2.2E-04 -- -

28 Fluorene 0.0859 3,200 2.7E-05 -- -

29 Indeno(1,2,3-cd)pyrene 0.140 -- 1- 1.37 I0E-07
30 lPhenanthrene 0.0828 24,000 3.5E-06- -

31 JPyrene 1.42 2,400 5.9E-04 --

32

33

34

35

36

37

38

39
40

41

42

43

44

45

46
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: iN. K. Schiffemn "fV Date: 4/12/2012 Calc. No.: IOIOON-CA-VOI08 Rev.: 0

I Project: I100-N Area Confirmatory Sampling IJob No: I 14655 IChecked: 1 1. B. Berezovskiy(.J Date: I4/12/2012
Subject: Il00-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 5 of 7

Carcinogenic Risk Calculations

I Table 2. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the
2 100-N-84:3 Subsite (2 pages).

3 Polchlinatded Biphenyfrl-
4 Aroclor- 1254 0.0156 1.6 14....E-03. 0.5 3.1E-08

5 Volatilesi
Xylenes 001316.000 18 3E-08]S--

6 Tot ____________

7 Cumulative Hazard Quotient: j 2.1E+00 _______________

Cumulative Excess Cancer Risk: I 1.6E-06
8 Cumulative Hazard Quotient for COPCs: 3.7E-02 T

9 Cumulative Excess Cancer Risk for COPCs: 1.6E-06
Notes:

10 a=From WCH (2012).
'i Vatue obtained from the RDRIRAWP (DOE.RL 2006a) or Washington Administrative Code (WAC) 173-340-740(3),

11 Method B, 1996, unless otherwise noted.

12 CThe arsenic cleanup level is not toxicity based, and therefore the HQ and Carcinogen risk are not available.
=Value for the carcinogen RAG calculated based on the inhalation exposure pathway WAC 173-340-750(3), 1996.

13 Value for the noncarcinogenic RAG calculated using Guidance Manual for the Integrated Exposure Uptake Biokinetie
Model for Lead in Children. EPAI54O/R 93/08 1, Publication No. 9285.7, U.S. Environmental Protection Agency,

14 Washington, D.C.

15 f PAH results from TP-3 and TP-6 wilt be excluded. See RSVP (2012) for discussion of asphalt from pipe mastic.

Toxicity data is not available. The cleanup level is based on use of surrogate chemicals.

16 acenaphthylene: acenaphthene
benzo(ghi)perylene surrogate: pyrene

17 phenantlsrene surrogate: anthracene

18 -- =not applicable
RAG =remedial action goal

19

20

21

22 Table 3. Relative Percent Difference Calculations for the 100-N-84:3 Subsite. (3 Pages)

23 Duliate Analysis - 1 00-N-84:3 Subsite
Sampling Saml Sample I Aluminum Arsenic Harum Beryllium

24Aa IubrI Date I mg/kg 1IQI POL mg/k T0 T 01 mg/kg PQL P0 mg/kg 10 P01
TPi 6 oil JiJDC5 17/19/20111 9750 1 14.83 13.70 1 10.967 187.2 1 0.483 10.351 .195-3

25 Dlcate f J 1 DC5 J1JDC6 17/19/20111 9830 1 15.14 13.66 1 1 1.03 186.5 1 0.514 0.50.0

26 Aayi: TDL 1 5 110 12 0.2

27~~~~~ Boh>PL Ys(otne) I Ys(cniu) I escotu) Yes (continue)

28 Duplicate Analysis BothN o7aTft? 1 Yes (Gale RPD No-Sto (aceptable) Ys(Gl I No-Sb(aeceptable)
I RPD 1 0.8% 0.8%

29 1Difference > 2 TDL? I Not applicable No - acceptable Not applicable No - aceptable

30 Nate: Gray cells indicate not applicable.

31 B =estimated result. Result is less than the RL but greater than the MDL. POL =practical quastitation limit.
D reported from a dilation Q = qualifier

32 HEIS = Hanford Environmental Information System RPD = relative percent difference.

33 MDA = minimum detection allowed TDL = target detection limit

34

35

36
37

38
39
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: N. K. Schiffern 01 Date: 4/12/2012 Cale. No.: OION-CA-V0lOB Rev.: 0
I Project: I100-N Area Confirmatory Sampling I Job No: I 14655 Checked: 1 . B. Berezovskiy K )~ Date: I4/12/2012

Subject: Il00-N-84:3 Subs ite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and _'Sheet No. 6 of 7
Carcinogenic Risk Calculations

2 Table 3. Relative Percent Difference Calculations for the 100-N-84:3 Subsite. (3 Pages)
3 Duplicate Analysis - 1 00-N-84:3 Subsite __________

Sampling HEIS Sapl Boron Cadmium Calciu Chromium
4 Area NumberI SDate mg/kg I0 p01g/gQ I P01 mg/kg 101 P011CQuPPL m/kq 1 0 1 P01

5 1 TP-6 Soil J iJ 17/19/2011i 1.88 1B 1 1.93 1 0.157 1B 1 0.193 5 070 1 96.7 13.8 0.193
Du licateofJlJ C5 JJJOC 17/19/2011i 2.17 2.05 1 0.167 1B 1 0.205 1 6080 1 1 103 1 14.7 0.08

6 Analysis:
TDIL 2 0.2 1001

7 oh>PL No-Stop (acceptable) No-Stop (acceptable) Yea (continue) Yea (continue)
8 pict Analysis F.Both ;9iTD I es (oalc R-PD,) z.e cacRD

Dulcae~RPD II 0.2% 63
9 1 _________ Differene,2TL No -acceptable No -accentable Nont aooilcable o ppial
10 Duplicate Analysis - 100-N-84:3 Subsits __________

Sapig HEIS Sample Cobalt Copper Iron Lead
11Area Number Date mg/kg 1 01 P01 mg/kg 101 P01 m/g 0 OL m/g 0 0
126Si JDC5 17/19/2011 6.69 1 1.93 1 14.3 0.967 120700 1 19.3 1 4.38 0.483

12 Duplicate oflJ J1JDC 6 I 7/19/2011 6.77 1 2.05 1 14.1 1.03 1 21300 205 1 4.41 11 0.514 1

1 3 Analysis: D2 11 55

14 Both POL? Yes (continue) Yes (continue) Yes (continue) Yes (continue)
15 IDpe.t. Analy Both607t TDL? No-Sto (acceptable) Ye (c RPED) Yea (c RPED) No-Stop (acceptable)

Ips ayis HED 1.4% 2.9%16 1Ditferenee2TL No - acceptable I Not applicable Not a licable No - acceptable
Duplicate Analysis - 1 00-N-84:3 Subsite

17Sampling Sample ISample M Man aest Moolb cernm Nickel
18 Area Number I Date Img/kg 101 P01 mg/k OT P0 L mgk 0 P01L m /kq 0 1P01L

TP-6 Soil J 1JDC5 7/19/2011 4750 1172.5 33 4.8 0.56 B 1.93 t2.1 3.87
19 1Du licateof 1JDCs J1JDC6 17/19/20111 4860 1 1 77.0 1 348 1 5.14 1 0.277 IB 1 2.05 J 2.3 I 411
20 Analysis: TLI 7 _ _ _

21ot Yes (otneYes cniu) N-tp(cetbe Yes (continue)
222 DuBoticate A(ontinue)(continu) No-SbBcce tabl No-Stop accentable)

22 [upicteAnlyI RPD 1 2.3% I 3.5% _____________________

23 1Difference > 2 TOL? I Not applicable Not alicable No - acceptbl No - acceptable
24 Duplicate Analysis - 1 00-N-84:3 Subsite,

24Sampling Sample Sampe I Potassium I Siicon I Sodium V Vanadiumn
25 1 Area Number I ate likq 0 1P01 m/k 0( P01 ik P01 mqkT 0 P01

26 [ TP-8 Soil 11DS719/2011 1 660 387 891 t.3 481 1148.3 46.8 1 12.42
2 Duplicate of J1JDC5 J1JDC6 17/19/20111 1670 1 1 411 1 782 1 2.05 1 486 1 1 51.4 I 48.2 1 2.5 17

27 Analysis: __________ ___________ 400__2____50__2.5_

28 [:Boh > PoL?" Yes(continue) Yes (continue) Yes (continue) Yes (continue)

29 Duplicate Analysis oh>5TL No-Sto acceptable) Yes (caic HE'D) Yes (cabc RPD) Yes (caI HPD)

30 1________ Differec 2 TDL? No - acceptable Not applicable Not applicableNoalibe

Sampling Sample Sample Zinc Chloride Nitrate Nitrate
33 TP-6 Soil J1JDC5 7/19/2011k 40 9.0 27.0 29. 5.4 8.9 05

Duplicate o JJDC5 J1JDcB f/92lt Tit 0 3 9.54 2.4.4 71052
34 Analysis:

35 TDIL_______ 1__2__2___0-75 _

36 Duplicate Analysis IE' ___Bth_____Ye________es_____D) Ys cac P) es(al RD

31 Difference 2 TDL? Not applicable -Not applicable Not applicable I Not applicable
38

39
40

41

42

43

44
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Washington Closure Hanford, Inc. CALCULATION SHEET
On ~inator: N. K. Schiffern "1 Date: 4/12/2012 Calc. No.: IOIOON-CA-V0I08 Rev.: 0
I Project: 100-N Area Confirmatory Sampling I Job No: I 14655 IChecked: 1 1. B. Berezovyr(Vh Date: 4/12/2012

Subject: 100-N-84:3 Subsite Relative Percent Difference (RPD) and Direct Contact Hazard Quotient and Sheet No. 7 of 7
Carcinogenic Risk Calculations

I Table 3. Relative Percent Difference Calculations for the 100-N-84:3 Subsite. (3 Pages)

2 Duplicate Analysis - 100-N-84:3 Subsite ___________
Sampling Saple ISample 1m hohate m Sulf11ate Acenaphthene I Acenaphthylene

3 Area ~mbert Date rnk a, POL [rnkg F0 P01 u/k 0 P01 uq/kq 0 !PO1
TP-6 Soil JJC5 17/19/20111 2. 1 081311D1 2 563 10 14.2 197.5 0 14.2J

4 upiicateoftJlJOC5 I JiJDC6 17/19/20111 2.5 1 B 1 10.8 1365 1 127 1367 10 7.05 144.5 D 7.n;
5 Analysis:

TDL 1 5 5 0.33 1 0.33 1
6 Both > POL? 1No-Stop (acceptable a Yes (cntflue) Yes (continue) Yes (continue)

7 ulct Analysas Both >5xT-DL? ,e (ci PD) Yes (calc RPO Yes (cabc RPD)
Dulct i RPD [ 6.9% 42.2% 74.6%

8 Dittrence > 2 TDL? I No - acceptable_ o applicable Not applicable Not applicable
Duplicate Analysis - 100-N-84:3 Subsite _________________________________________

Sapln Sapl Sample I Anthracene Benzo~a)nhacene ez' a rene 'b)1Luoranthene~
10 I Area Nume Date Iu/kq 0 1 dL ukq 0 PL1 0 P01 u/k, 0 P01

I TP-~i I jijoC5 17/19/20111 283 [D1 14.2 1 311 DI1 14.2 130710D 14.2 I262 0D 4.
11 Duplicate otJlJDCS I JJDC 17/19/20111 187 1D 17.05 1216 0 7.05 214 0 7.05 145 D 70

12 Aayi: TDL 1 0.33 0.33 0.33 0.33
13 IBoth> POL? Ye's(continue) Yes (continue) Yes (continue) Yes (continue)

14 Duliae nayis BohRPD 33.5% . 36.1% 35. 7% 57.5%

15 Differenc >2 TDL? Not applicable j Not applicable Not applicable Notapial
Duplicate Analysis - 1 00-N-84:3 Subaite __________ __________

16 Sampling Sample ISample I Bnzo(?i qerylene Benzo(kfluoranthee1 Chrye 1Dibenz(s,h~anthracene
I Area INumber Date Lu/g1 0 / 0 uw k 0 P01 uk 0 P0

17TP-6 Soil IJiJDC5 17/19/120111 214 10 14.2 187 10 14.2 1282 0 14.2 28.8 10 14.2
18 Dulicate oftJJDC5 JiJDCS 17/19/20111 141 1D 1 7.05 1 122 1 D 1 7.05 1 205 1 0 1 7.05 1 19.3 1 D 1 7.05-

19 Analyss TDL 0.33 - -0.33 1 0.33 1 0.33

20 1 Both > POL? Yes (continue) Yea, (cntiue Ys (contine Yes (continue)
Dulct nlssIBoth >SsTDL? Yes (aic RPD) Yscac RIPD) Yes (caic R1PD Yes (cab. RPD)

21 DFlct AnlFsRD 1 41.1% 42. 1%* 1 31.6% 39.5%
221Difference > 2TDL? -Not applicable Not applicable Not applicable Not applicable

22 Duplicate Analysis - 100-N-84:3 Subsite
23 [ Sampling Sample ISample I Fluoranthene ]aornedeol23cpyn hnatre

24Area Number, Date IO ug/kg 101 P01 Iu/k 10 P01 P uq/kg 0q0 I Q 0 POL
24TP-5 Soil J1DS71/01 999 D 14.2 76.5 1D 114.2 1102 D 114.2 1649 _ 4.

25 Duplicate of JtJoC5 J1JDC6 17/19/2011 62 .05 176.2 10 7.05 8 2.1 0 7.05 1495 D0 7.05
Analysis: _______________________

26 TDL 0.33 0.33 0.33. 1 0.33

27 1 Both > PQL? Yes (continue) J Yes (continue) Yes (continue) Yes (continue)
picaeAayi Both >5xTDL? Yea (calc RPD) I Yes. (cab IPD) I Yes (cal RPD) I Yes (calo RPD)

28 I ulct nlss RPD 45.6% 0A4% 48. 26.9%
29Difference > 2 TDL? Not applicable Not applicable Not applicable Not applicable

29 Duplicate Analysis - 1 00-N-84:3 Subaite ___________

30 Sampling Sample ISample Pyene
Area I me a

31 TP-L5oi .I J1JC5 7/1/20111 737 D ~4.2
32 Dpuplicate ofJ JOC5 I J1JDC6 17/19/20111 576 1DL 7.05

Analysis:
33 TDL 1 03

34 II Both >POP Ys(otne)
34 Duplicate Analysis Both >SsTDL Ye cl RPO)

36_____ 1_ Diff erence > 2 0L I Not plcbe

37
38

39 CONCLUSION:
40
41 The calculations in Tables 1 and 2 demonstrate that the 100-N-84:3 subsite meets the requirements for
42 the hazard quotients and carcinogenic (excess cancer) risk and RPDs, respectively, as identified in the
43 RDRJRAWP (DOE-RL 2006a) and SAP (DOE-RL 2006b). The hazard quotients and carcinogenic
44 (excess cancer) risk and RPD calculations are for use in the RSVP for this site.
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Acrobat 8.0

CALCULATION COVER SHEET

Project Title: 100-N Field Remnediation Job No. 14655

Area: -100-N

Discipline: Environmental Calculation No: 01IOON-CA-VOI126

I 00-N-84:3 Hazard Quotient and Carcinogenic Risk Calculation for Protection of
Subject: Groundwater

Computer Program: -Excel Program No: Excel 2003

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

Committed Calculation Z Preliminary []1 Superseded E] Voided [

R~ev. Sheet Numbers Originator - Checker Reviewer -Approval Date

0 Cover =1I
Summary = 3 N. K. Schiffern . .SoV I. B. Berezovskiy D. F. Obenauer 192-(
Attachment = 0
Total =4 KSI& Jz

SUMMARY OF REVISION

WCH-DE-0 18 (05/08/2007)
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator: IN. K. Schiffern 111A I Date: 04/12/12 ICatc. No.: I010ON-CA-V0~i26 I Rev.: 0

Pet7 .100-N Area Field Remediation IJob No: 14655 Checked: J. 0. Skoelie tDate: 04/12/12
Subject: 100-N-84:3 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwa r SetN.I of 3

1 PURPOSE:
2
3 Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
4 risk associated with soil contaminant levels compared to soil cleanup levels for protection of
5 groundwater for the 100-N-84:3 subsite. In accordance with the remedial action goals (RAGs) in the
6 remedial design report/remedial action work plan (RDRIRAWP) (DOE-RL 2006), the following criteria
7 must be met:
8
9 1) An HQ of <1.0 for all individual noncarcinogens.

10 2) A cumulative HQ of <1.0 for noncarcinogens.
11 3) An excess cancer risk of <1 x 10-6 for individual carcinogens.
12 4) A cumulative excess cancer risk of <1 X 10-5 for carcinogens.
13
14

15 GIVEN/REFERENCES:
16
17 1) BRI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. OIOOX-CA-V0050
18 Rev 0, Bechtel Hanford, Inc., Richland, Washington.
19
20 2) DOE-RL, 2006, Remedial Design Report/Remedial Action Work Plan for the 100-N Area,
21 DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations Office, Richland,
22 Washington.
23

24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administratfive Code, 1996.
25
26 4) WCH, 2012, 100-N-84:3 Subsite Relative Percent Difference (RPD), and Direct Contact Hazard
27 Quotient and Carcinogenic Risk Calculation, OlOON-CA-V0108, Rev 0, Washington Closure
28 Hanford, Inc., Richland, Washington.
29
30
31 SOLUTION:
32
33 1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
34 Kd less than that required to show no migration to groundwater in 1,000 years using the RESRAD
35 generic site model (BHI 2005).
36
37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0.
38
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
40 soil and with a Kd less than that required to show no migration to groundwater in 1,000 years using
41 the RESRAD generic site model (BHI 2005).
42
43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 X 10-5.
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Washington Closure Hanford, Inc. CALCULATION SHEET
Originator I N. K- Schiffern 1 Date: I07/25/12 ICale. No.: I 01OON-CA-VOtW6 Rev.: I 0

Project 100-N Area Field Remnediation IJob No: 14655 Checked: 1J. D. Skoglie 4 Date: 07/25/12
Subject: I 100-N-84:3 Hazard Quotient and Carcinogenic Riak Calculation for Protection of Groundwatep Sheet No. 2 of 3

IMETHODOLOGY:
2
3 Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the
4 100-N-84:3 subsite were conservatively calculated for the entire waste site using the calculated pipe
5 matrix values, or where a pipe matrix value is not calculated the maximum detected value is used.
6 Contaminants of potential concern (COPCs) are included in this calculation if they were detected above
7 established Hanford Site background concentrations and have small enough distribution coefficients
8 (IKi) to migrate to groundwater within 1,000 years, as predicted by the generic site model RESRAD
9 model (BHI 2005). Based on this model and a vadose zone thickness of approximately 21 mn (69 ft), a

10 Kd value of 3.6 mL/g, or higher, predicts no breakthrough to groundwater within 1,000 years. Based on
11 these criteria, boron, hexavalent chromium, and xylenes are included in this calculation. Arsenic was
12 detected above background; however, arsenic cleanup level is not toxicity based, and therefore HQ and
13 risk calculations for arsenic are not performed. All other site nonradionuclide COPCs were either not
14 detected, quantified below background levels, or have a Kd greater than 3.6 mL/g. An example of the
15 HQ and risk calculations for soil constituents with a potential impact to groundwater is presented below:
16
17 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
18 (mng/kg/day) to a reference dose for the same substance derived over the same specified time
19 (mg/kg/day). The hazard quotient can also be calculated as the ratio of the concentration in soil
20 (maximum or statistical value) (mg/kg) to the soil RAG (mg/kg) for protection of groundwater,
21 where the RAG is the groundwater cleanup level (i[ig/L) (calculated with, and related to the hazard
22 quotient through, WAC 173-340-720(3)(a)(ii)(A), 1996) x 100 x 1 mg/1 000 tg (conversion factor).
23 This is based on the "100 times rule" of WAC 173-340-740(3)(a)(ii)(A) (1996). For example, the
24 maximum soil value for boron of 2.17 mg/kg, divided by the noncarcinogenic RAG value of 320
25 mg/kg, is 6.6 x 10-2. Comparing this value, and all other individual values, to the requirement of
26 <1.0, this criterion is met.
27
28 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
29 obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
30 individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values is
31 6.6 x 10 0. Comparing this value to the requirement of <1.0, this criterion is met.
32
33 3) No carcinogenic constituents met the criteria for evaluation at the 1 00-N-84:3 subsite; therefore, no
34 calculations of excess carcinogenic risk were performed. Consequently, the criterion for cumulative
35 excess cancer risk for carcinogens is also met.
36
37 4) WAC 173-340-740(3)(a)(ii)(A) (1996) provides the "1 00 times rule" but also states "unless it can be
38 demonstrated that a higher soil concentration is protective of ground water at the site." When the
39 "100 times rule" values are exceeded, RESRAD was used to demonstrate that higher soil
40 concentrations may be protective of groundwater."
41
42 RESULTS:
43
44 1) List individual noncarcinogens and corresponding HQs >1.0: None
45 2) List the cumulative noncarcinogenic HQ >1.0: None
46 3) List individual carcinogens and corresponding excess cancer risk >1 X 1 0-6: None
47 4) List the cumulative excess cancer risk for carcinogens >1 X 1- -.: None.
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Washington Closure Hanford, Inc. CALCULATION SHEET
kI Originator: I N. K. Schiffern 1flL 1 Date: I04/12/12 ICaic. No.: I 0100N-CA-V012~o Rev.: 0

Project: 100-N Area Field Remediation IJob No: 14655 Checked: IJ. D.Skoglie 7 Date: 04/12/12

Subject: 100-N-84:3 Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater' Sheet No. 3 of 3

2 Table 1 shows the results of the calculations.
3
4 Table 1. Groundwater Hazard Quotient and Excess Cancer Risk Results for the
5 100-N-84:3 Subsite.

6 Maximum 1Noncarcinogen Haad ICarcinogen
7 Contaminants of Potential Concern Value' RAGh bazr RAG b Riskge

108 snc (tug/kg) j (mwg), Quotient' (mg/kg) Rs

10 ____________________ 70.8 - --

Brn2.17 320 6.8E-03 -
11 Chromium, hexavalent 0.282 4.8 5.9E-02 --

12 Xylenes 0.00133 160 8.313-06- -

13 Totals
14 Cumulative Hazard Quotient: 6.6E-02

1 [Cumulative Excess Cancer Risk: O.OE+O1)
15 otes:

16 = From WCH (2012).

17 = Value obtained from the Cleanup Levels and Risk Calculations (CLARC) database using Groundwater, Method B, results and 100 times" model

18 unless otherwise noted.

19 '=To avoid errors due to intermediate rounding, non-rounded individual HQ values are used in calculating the cumulative HQ.

20 The arsenic cleanup level is not toxicity based. Therefore, the HQ and Carcinogen risk are not available.
-= not applicable

21 RAG = remedial action goal

22
23
24
25
26 CONCLUSION:
27
28 This calculation demonstrates that the 100-N-84:3 subsite meets the requirements for the hazard
29 quotients and excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL 2006).
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APPENDIX C

100-N-84:3, 100-N AREA FILTER AND POTABLE WATER
PIPELINES LIST
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number'aPoesTp (in.) (M) 00t

7286 Demineralized water (low pressure) 6 53.1 16.2
7287 Demineralized water (low pressure) 12 9.6 2.9
7288 Demmneralized water (low pressure) 12 8.3 2.5
7295 Demineralized water 10 2.7 0.8
7296 Demineralized water 10 2.8 0.8
7297 Demineralized water 10 13.5 4.1
7300 Makeup water 14 42.2 12.8
7301 Demineralized water (low pressure) 6 37.3 11.4
7302 Makeup water 6 52.1 15.9
7307 Filtered water (backwash) 18 36.3 11.0
7310 Potable water 10 10.2 3.1
7311 Potable water 2 35.0 10.7
7313 Potable water 1 7.7 2.4
7318 Potable water 2 1.2 0.4
7319 Potable water 3 29.1 8.9
7322 Potable water 3 3.7 1.1
7324 Potable water 1.5 60.7 18.5
7325 Potable water 1 2.7 0.8
7326 Potable water 1 23.8 7.3
7328 Potable water 1 1.0 0.3
7329 Potable water 2 12.5 3.8
7330 Potable water 1 11.1 3.4
7331 Potable water 1 4.4 1.3
7332 Potable water 1 4.7 1.4
7333 Potable water 1 12.6 3.8
7335 Potable water 3 30.3 9.3
7336 Potable water 3 17.6 5.4
7337 Potable water 3 6.1 1.9
7338 Potable water 3 5.8 1.8
7339 Potable water 3 60.6 18.5
7340 Potable water 3 49.6 15.1
7342 Potable water 1 4.0 1.2
7343 Potable water 3 60.1 18.3
7346 Potable water 1.5 36.0 11.0
7347 Potable water 30 4.3 1.3
7354 Potable water 1 4.6 1.4
7358 Potable water 3 44.1 13.4
7363 Potable water Unknown 19.5 6.0
7365 Potable water 2 59.1 18.0
7366 Potable water 2 2.6 0.8
7367 Potable water 1 55.1 16.8
7368 Potable water 1.5 50.9 15.5
7370 Potable water 1.5 23.5 7.2
7371 Potable water 1 15.4 4.7
7373 Potable water 0.5 7.6 2.3
7374 Potable water 1.5 16.0 4.9
7378 Potable water 6 17.6 5.4
7379 Potable water 4 9.2 2.8
7380 Potable water 2 108.1 32.9
7381 Potable water 3 96.4 29.4
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number'aPoesTp (in.) (M) (ft)

7385 Potable water 4 89.4 27.2
7386 Potable water 3 27.6 8.4
7389 Potable water 3 40.5 12.4
7390 Potable water 1.5 7.1 2.1
7391 Potable water 1.5 17.2 5.2
7393 Potable water 1.5 1.0 0.3
7395 Potable water 1.5 50.5 15.4
7396 Potable water 3 209.8 63.9
7401 Potable water 1.5 24.1 7.3
7414 Potable water 3 29.2 8.9
7417 Potable water 1.5 7.9 2.4
7423 Potable water 2 18.0 5.5
7431 Potable water 1 17.4 5.3
7444 Demineralized water (low pressure) 18 6.6 2.0
7446 Potable water 2 66.0 20.1
7447 Potable water 1.5 69.5 21.2
7467 Potable water 1.5 44.8 13.6
7470 Potable water 1.5 19.8 6.0
7473 Potable water 1.5 5.8 1.8
7475 Potable water 1.5 5.7 1.7
7489 Potable water 0.75 4.0 1.2
7497 Filtered water (medium pressure) 6 22.3 6.8
7508 Filtered water 30 44.3 13.5
7509 Filtered water 30 17.5 5.3
7510 Filtered water 18 4.4 1.3
7511 Filtered water Unknown 2.5 0.8
7513 Filtered water 6 92.5 28.2
7515 Filtered water 8 120.3 36.7
7517 Filtered water 2 5.7 1.7
7518 Filtered water 4 40.5 12.3
7520 Filtered water 6 64.2 19.6
7521 Filtered water 1.5 3.3 1.0
7527 Filtered water 1.5 5.7 1.7
7544 Filtered water 1.5 0.9 0.3
7545 Filtered water 1.5 6.7 2.0
7548 Filtered water 1.5 1.5 0.5
7552 Filtered water 1.5 7.6 2.3
7604 Filtered water 1.5 22.9 7.0
7609 Filtered water 12 178.5 54.4
7610 Filtered water 8 47.4 14.4
7611 Filtered water 14 56.7 17.3
7612 Filtered water 18 53.6 16.3
7613 Filtered water 18 113.2 34.5
7616 Filtered water 12 285.2 86.9
7617 Filtered water 6 56.1 17.1
7618 Filtered water 6 103.5 31.6
7622 Filtered water 2 49.1 15.0
7625 Filtered water 1 46.3 14.1
7626 Filtered water 1 23.3 7.1
7628 Filtered water 0.75 16.2 4.9
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number'aPoesTp (in.) (M (ft)

7629 Filtered water 2 106.6 32.5
7632 Filtered water 3 149.6 45.6
7633 Filtered water 1 15.8 4.8
7635 Filtered water 3 45.4 13.8
7641 Filtered water 2.5 32.8 10.0
7642 Filtered water Unknown 27.5 8.4
7645 Filtered water 1.5 37.6 11.4
7646 Filtered water 3 196.9 60.0
7648 Filtered water 1.5 23.2 7.1
7649 Filtered water 1.5 20.5 6.3
7650 Filtered water 1 5.8 1.8
7651 Filtered water 2 5.4 1.6
7652 Filtered water 3 14.5 4.4
7653 Filtered water 3 56.9 17.3
7654 Filtered water 1 4.0 1.2
7655 Filtered water 1 27.1 8.3
7657 Filtered water 3 166.0 50.6
7659 Filtered water 1.5 5.0 1.5
7660 Filtered water 3 226.6 69.1
7662 Filtered water 1.5 112.5 34.3
7664 Filtered water 1.5 181.1 55.2
7665 Filtered water 4 28.3 8.6
7666 Filtered water 2 68.6 20.9
7667 Filtered water 1.25 50.4 15.4
7668 Filtered water 2 84.4 25.7
7671 Filtered water 0.75 67.1 20.5
7673 Filtered water 0.75 31.1l 9.5
7674 Filtered water 1.5 60.5 18.4
7675 Filtered water 12 300.2 91.5
7680 Filtered water 4 76.7 23.4
7681 Filtered water 6 106.6 32.5
7689 Filtered water 1.5 257.1 78.4
7693 Filtered water 6 108.0 32.9
7697 Filtered water 3 23.6 7.2
7700 Filtered water 2 126.8 38.7
7701 Filtered water 0.75 21.0 6.4
7702 Filtered water 1.5 28.2 8.6
7706 Filtered water 12 209.4 63.8
7708 Filtered water 6 44.6 13.6
7709 Filtered water 30 75.3 22.9
7711 Filtered water 6 51.2 15.6
7712 Filtered water 3 52.1 15.9
7713 Filtered water 14 21.2 6.4
7714 Filtered water 1.5 154.3 47.0
7715 Filtered water 0.75 63.8 19.5
7723 Filtered water 0.5 13.9 4.2
7742 Filtered water 1.5 30.1 9.2
7747 Filtered water 1.5 16.1 4.9
7757 Filtered water 12 0.9 0.3
7758 Filtered water 36 15.3 4.7
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number'aPoesTp (in.) (M)... (ft)

7759 Filtered water 4 2.9 0.9
7768 Filtered water 6 232.5 70.9
7769 Filtered water 4 37.6 11.5
7770 Filtered water 18 2.3 0.7
7772 Filtered water 8 3.3 1.0
7785 Filtered water 36 14.9 4.5
7786 Filtered water 36 27.2 8.3
7791 Filtered water 2 21.0 6.4
7792 Filtered water 6 7.5 2.3
7828 Filtered water 1.5 110.3 33.6
7831 Filtered water 12 93.0 28.4
7833 Filtered water 20 114.3 34.8
7834 Filtered water 6 99.5 30.3
7836 Filtered water 10 85.5 26.1
7851 Filtered water 1.5 9.2 2.8
7852 Filtered water 10 2.8 0.8
7853 Filtered water 14 2.6 0.8
7854 Filtered water 6 118.5 36.1
7855 Filtered water 14 59.3 18.1
7916 Filtered water 6 89.3 27.2
7937 Filtered water 36 10.8 3.3
7970 Filtered water 1.5 42.3 12.9
7988 Filtered water 1.5 47.3 14.4
7990 Filtered water 2.5 8.0 2.4
7991 Filtered water 6 117.0 35.6
7993 Filtered water 8 7.6 2.3
7994 Filtered water 10 1.8 0.6
7995 Filtered water 18 176.5 53.8
7996 Filtered water 8 177.0 53.9
7997 Filtered water 16 82.6 25.2
7998 Filtered water 6 19.4 5.9
7999 Filtered water 20 21.1 6.4
8003 Filtered water 3 5.8 1.8
8006 Filtered water 14 2.4 0.7
8017 Filtered water 3 6.5 2.0
8032 Filtered water 6 69.4 21.2
8033 Filtered water 2 25.2 7.7
8034 Filtered water 4 29.5 9.0
8035 Filtered water 1.5 23.9 7.3
8036 Filtered water 1.5 13.4 4.1
8042 Filtered water 2 45.8 13.9
8049 Filtered water 14 61.6 18.8
8052 Filtered water 6 63.6 19.4
8070 Filtered water 2 56.2 17.1
8105 Filtered water 1.5 17.5 5.3
8106 Filtered water 1.5 12.3 3.7
8107 Filtered water 1.5 0.7 0.2
8120 Filtered water 6 142.0 43.3
8121 Filtered water 6 2.1 0.6
8126 Filtered water 1.5 30.5 9.3
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number' Proces Tye(ML)... (ft)

8129 Filtered water 12 67.5 20.6
8130 Filtered water 1.*5 12.0 3.6
8134 Filtered water 2 33.6 10.2
8135 Filtered water 1.5 1.2 0.4
8142 Filtered water 0.75 19.7 6.0
8143 Filtered water 1.5 10.9 3.3
8148 Filtered water 3 20.8 6.3
8149 Filtered water 1.5 27.1 8.3
8150 Filtered water 4 22.3 6.8
8151 Filtered water 6 3.6 1.1
8152 Filtered water 3 450.8 137.4
8161 Filtered water 1.5 0.3 0.1
8163 Filtered water 1.5 7.6 2.3
8166 Filtered water 3 21.0 6.4
8168 Filtered water 0.75 4.1 1.2
8169 Filtered water 1.5 3.0 0.9
8173 Filtered water 0.75 3.4 1.0
8182 Filtered water 3 5.5 1.7
8185 Filtered water 2 1.5 0.5
8186 Filtered water 2 23.7 7.2
8193 Filtered water 1.5 10.6 3.2
8194 Filtered water Unknown 18.8 5.7
8195 Filtered water Unknown 28.5 8.7
8196 Filtered water Unknown 42.3 12.9
8197 Filtered water 2.5 54.8 16.7
8198 Filtered water 3 12.0 3.7
8199 Filtered water 1 48.3 14.7
8200 Filtered water 1.5 24.8 7.6
8201 Filtered water 2 18.2 5.6
8202 Filtered water 2 82.0 25.0
8203 Filtered water Unknown 7.0 2.1
8204 Filtered water 1 29.3 8.9
8205 Filtered water 1.5 28.9 8.8
8206 Filtered water 6 86.6 26.4
8207 Filtered water 1 2.2 0.7
8208 Filtered water 1 4.9 1.5
8209 Filtered water 1 1.8 0.5
8214 Filtered water 1.5 1.2 0.4
8220 Filtered water 3 54.6 16.6
8222 Filtered water 6 46.2 14.1
8223 Filtered water 6 0.5 0.2
8230 Filtered water 12 62.2 19.0
8271 Filtered water 0.75 15.0 4.6
8274 Filtered water 1 1.7 0.5
8279 Filtered water 12 24.6 7.5
8284 Filtered water 2 3.5 1.1
8287 Filtered water 3 15.0 4.6
8296 Filtered water 2.5 19.2 5.8
8301 Filtered water 2 30.7 9.3
8303 Filtered water 1.5 13.9 4.3
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Table C-i. Summary of the 100-N-84:3 Pipelines. (6 Pages)

Line Prcs yeDiameter Length Length
Number'aPoesTp (in.) (M (ft)

8312 Potable water 1.5 26.3 8.0
8313 Potable water 6 33.0 10.1
8319 Potable water 4 15.3 4.7
8322 Potable water 2 211.6 64.5
8325 Demineralized water 2.5 45.4 13.8
8326 Potable water 1.5 100.8 30.7
8327 Potable water 1.5 101.0 30.8
8328 Potable water 4 138.2 42.1
8336 Potable water 4 276.7 84.3
8359 Potable water 2.5 56.6 17.3

aLine number is a reference number used to track individual line segments in a geographic
information system.
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APPENDIX D

DATA QUALITY ASSESSMENT

Remaining Sites Verification Package for the 100-N-84:3, 100-NArea Filter and Potable Water Pipelines D-i



Attachment to Waste Site Reclassification Form 20 10-020 Rev. 0

Remaining Sites Verification Package for the 10O-N-84.-3, 1 O-NArea Filter and Potable Water Pipelines D-ii



Attachment to Waste Site Reclassification Form 20 10-020 Rev. 0

APPENDIX D

DATA QUALITY ASSESSMENT

CONFIRMATORY SAMPLING

A data quality assessment (DQA) was performed to compare the confirmatory sampling
approach and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design (WCH 2011 ib). This DQA was performed in accordance with
site-specific data quality objectives found in the 100-N Area Sampling and Analysis Plan for
CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006).

A review of the sample design (WCH 2010Ob), the field logbook (WCH 2011 la), and applicable
analytical data packages has been performed as part of this DQA. The sample design has
conflicting information regarding the sample analysis for total petroleum hydrocarbons (TPH).
The Work Instruction for Confirmatory Sampling of the J00-N-84:3, 100-N Area Filter and
Potable Water Pipelines text states that the TPH analysis is required for samples of oil-stained
soil or soil with evidence of burning (WCH 2011 b). The sample summary table within the same
sample design document requires TPH for all samples; however, it has a footnote with the TPH
analysis that references polycyclic aromatic hydrocarbons (PAHs) analysis requirements, and
TPH was likely added to the table in error. No evidence of oil staining or burning was noted in
the field logbook (WCH 2011 a). Therefore, it was determined through the DQA process that
TPH is not required for the confirmatory samples collected from the 1 00-N-84:3 waste site. All
samples were collected and analyzed per the sample design.

To ensure quality data, the 1 00-N Area SAP data assurance requirements and the data validation
procedures for chemical analysis and radiochemnical analysis (BHI 2000a, 2000b) are used as
appropriate. This review involves evaluation of the data to determine if they are of the right
type, quality, and quantity to support the intended use (i.e., closeout decisions). The DQA
completes the data life cycle (i.e., planning, implementation, and assessment) that was initiated
by the data quality objectives process (EPA 2006).

Confirmatory sample data collected at the I 00-N-84:3 waste subsite were provided by the
laboratories in 11I sample delivery groups (SDGs): SDG K3407, SDG K341 1, SDG JOI 132,
SDG K3430, SDG JOl 144, SDG K3497, SDG K3499, SDG JOl 178, SDG K3428,
SDG K3426, and SDG JOl 145. SDG K3407 was submitted for third-party validation. Major
and minor deficiencies are discussed for the I100-N-84:3 data set, as follows below. If no
comments are made about a specific analysis, it should be assumed that no deficiencies affecting
the quality of the data were found.

Remaining Sites Verification Package for the 100-N-84:3, 100-N Area Filter and Potable Water Pipelines D-1



Attachment to Waste Site Reclassification Form 20 10-020 Rev. 0

MAJOR DEFICIENCIES

Due to the preparation holding time being exceeded by greater than twice the limit of 48 hours
for nitrate, nitrite, and orthophosphate, the project flagged the undetected nitrate, nitrite, and
orthophosphate results for sample JlJDMl in SDG K3430 and sample J1JF24 in SDG K3499 as
rejected, flagged with a "UR." The project flagged the undetected nitrite results for samples
J1JDC5 and JlJDC6 in SDG K3497 as rejected, flagged with a "UR." The project flagged the
undetected nitrite results for samples Jl1JDC2 and Jl1JDC3 and the undetected orthophosphate
result for sample JlJDC3 in SDG K3428 as rejected, flagged with a "UR." Samples in
SDG K3430 and SDG K3428 were collected on June 22, 2011, and were analyzed on
June 27, 2011. The samples in SDG K3497 and SDG K3499 were collected on July 19, 2011,
and were analyzed on July 25, 2011. The laboratory reports nitrate, nitrite, and phosphate results
when running the ion chromatography (IC) anion method employed primarily to obtain the
sulfate data. The EPA analytical method 353.2 was requested to provide acceptable
nitrate/nitrite data for decision-making purposes. Phosphate is not a regulated chemical under
Washington Administrative Code (WAC) 173-340, "Model Toxics Control Act-Cleanup."
Rejection of the undetected nitrite and orthophosphate data does not hinder the evaluation of the
100-N-84:3 waste site.

SDG K3407

This SDG comprises a soil sample (J1JDClI) from the 100-N-84:3 test pit 8 confirmatory sample
location. This sample was analyzed for inductively coupled plasma (ICP) metals, mercury,
hexavalent chromium, polychlorinated biphenyls (PCBs), PAHs, volatile organic compounds
(VOCs), IC anions, and nitrate/nitrite. SDG K3407 was submitted for third-party validation.
Minor deficiencies are as follows:

Due to the preparation holding time being exceeded by less than twice the limit of 48 hours for
nitrate, nitrite, and orthophosphate, third-party validation flagged the reported results as
estimated with a "J" flag. The sample was collected on June 14, 2011, and was analyzed on
June 17, 2011. The data are usable for decision-making purposes.

In the IC anions analysis, the sulfate result is of a similar magnitude as the method blank result.
Third-party validation qualified the sulfate result as undetected and flagged it "U" due to method
blank contamination. The data are usable for decision-making purposes.

In the VOC analysis, the sample results were qualified as estimates and flagged "J" by
third-party validation due to the sample being improperly preserved when transporting it at an
elevated temperature (9.8'C versus the required 4'C). The data are usable for decision-making
purposes.

In the ICP metals analysis, the matrix spike (MS) recoveries were out of project acceptance
criteria for five analytes (aluminum, iron, antimony, silicon, and zinc). For most of these
constituents, 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
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from the sample. Antimony did not have mismatched spike and native concentrations in the
original MS. The original MS recovery for antimony was 43%. All antimony data for
SDG K3407 were considered estimated and flagged "J" by third-party validation due to the MS
recoveries outside the limits. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the zinc result was qualified as estimated and flagged "J" by
third-party validation due to a relative percent difference (RPD) above quality control (QC)
limits at 56%. Estimated data are usable for decision-making purposes.

SDG K3411

This SDG comprises one water sample (J1IJF 16) from the Il00-N-84:3 test pit 8 confirmnatory
sample location. This sample was analyzed for ICP metals, mercury, PAHs, and IC anions.
Minor deficiencies are as follows:

Due to the preparation holding time being exceeded by less than twice the limit of 48 hours for
nitrate, nitrite, and orthophosphate, the reported results may be considered estimated. The
sample was collected on June 13, 2011, and was analyzed on June 16, 2011. The data are usable
for decision-making purposes.

In the PAH analysis, the preparation holding time of 14 days was exceeded by 1 day, which is
less than twice the limit. Therefore, the reported results may be considered estimated. The
sample was collected on June 13, 2011, and was analyzed on June 21, 2011. The data are usable
for decision-making purposes.

SDG J01132

This SDG comprises one water sample (J1JF27) from the 100-N-84:3 test pit 8 confirmatory
sample location. This sample was analyzed for hexavalent chromium. Minor deficiencies are as
follows:

In the hexavalent chromium analysis, the MS and matrix spike duplicate (MSD) recoveries were
above the QC criteria, at 395% and 3 96%, respectively. All hexavalent chromium results may be
considered estimated. The data are acceptable for decision-making purposes.

SDG K3430

This SDG comprises one other solid sample (JlIJDM 1) from the I100-N-84:3 test pit 3
confirmatory sample location. This sample was analyzed for ICP metals, mercury, and
IC anions. Minor deficiencies are as follows:

In the IC anions analysis, the fluoride result may be considered estimated due to an RPD above
QC limits at 53.7%. Estimated data are usable for decision-making purposes.
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In the ICP metals analysis, all aluminum and silicon results may be considered estimated due to
laboratory control sample (LCS) recoveries outside QC limits at 139% and 66.3%, respectively.
Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the MIS recoveries were out of project acceptance criteria for eight
analytes (chromium, copper, iron, lead, manganese, mercury, silicon, and zinc). For most of
these constituents, 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. Lead, mercury, and zinc did not have mismatched spike and native
concentrations in the original MS. The original MS recoveries for lead, mercury, and zinc were
11%, 139% and 10.8%, respectively. All lead and zinc data for SDG K3430 may be considered
estimated. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all aluminum results may be considered estimated due to an RPD
above the QC limit at 32.2%. Estimated data are usable for decision-making purposes.

SDG J01 144

This SDG comprises one other solid sample (J1IJDR1) from the I100-N-84:3 test pit 3
confirmatory sample location. The sample was analyzed for hexavalent chromium. Minor
deficiencies are as follows:

In the hexavalent chromium analysis, the sample result may be considered estimated because the
MS was below QC limits at 25%. A post-digestive MIS that was performned also had low
recovery. The laboratory concluded that because the insoluble MS recovered at 97%, the low
MS recovery was attributed to a reducing capacity in the sample. Estimated data are usable for
decision-making purposes.

The hexavalent chromium result may be considered estimated due to an RPD above the QC limit
at 130% for the laboratory duplicate sample. Estimated data are usable for decision-making
purposes.

SDG K3497

This SDG comprises a field duplicate pair (J IJDC5/JlIJDC6) from the I100-N- 84:3 test pit 6
confirmatory sample location. These sample were analyzed for ICP metals, mercury, hexavalent
chromium, PCBs, PAHs, and IC anions. In addition, one equipment blank (JlJDC4) was
analyzed for ICP metals and mercury. Minor deficiencies are as follows:

In the PAH analysis, sample JlIJDC5 has a surrogate recovery above the QC criteria, at 141%.
All detected PAH results for sample JI1JDC5 may be considered estimated. Estimated data are
acceptable for decision-making purposes.

In the PAH analysis, the MS and MSD results for benzo(g,h,i)perylene are above the QC criteria
at 209% and 157%, respectively. The MS results for acenaphthene (460%), phenanthrene
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(505%), anthracene (236%), fluoranthene (617%), pyrene (491%), benz(a)anthracene (247%),
chrysene (208%), benzo(b)fluoranthene (200%), benzo(k)fluoranthene (184%), and
benzo(a)pyrene (241 %) are all above the QC criteria. The MS/MSD RPDs for naphthalene
(33%), acenaphthene (139%), fluorene (66%), phenanthrene (150%), anthracene (90%),
fluoranthene (151%), indeno( 1,2,3 -cd)pyrene (45%), pyrene (163%), benz(a)anthracene (93%),
chrysene (93%), benzo(b)fluoranthene (53%), benzo(k)fluoranthene (70%), and benzo(a)pyrene
(107%) are above the QC criteria. The results for these PAHs may be considered estimated. The
data are usable for decision-making purposes.

Due to the preparation holding time being exceeded by greater than twice the limit of 48 hours
for nitrate, nitrite, and orthophosphate, the detected results for nitrate and orthophosphate may be
considered estimated. The samples were collected on July 19, 2011, and were analyzed on
July 25, 2011. The data are usable for decision-making purposes.

In the hexavalent chromium analysis, the sample results may be considered estimated because
the MS was below QC limits at 66%. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, the zinc result for sample J1JDC4 (the equipment blank) is of a
similar magnitude as the method blank result, and may be considered estimated due to method
blank contamination. The data are usable for decision-making purposes.

In the ICP metals analysis, the MIS recoveries were out of project acceptance criteria for four
analytes (aluminum, iron, antimony, and silicon). For most of these constituents, the spiking
concentration was insignificant compared to the native concentration in the sample from which
the MS was prepared. The deficiency in the MIS is a reflection of the analytical variability of the
native concentration rather than a measure of the recovery from the sample. Antimony did not
have mismatched spike and native concentrations in the original MS. The original MS recovery
for antimony was 36%. All antimony data for SDG K3497 may be considered estimated due to
the MS recoveries outside the limits. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all aluminum results may be considered estimated due to an LCS
recovery outside QC limits at 15 1%. Estimated data are usable for decision-making purposes.

SDG K3499

This SDG comprises one water sample (J1IJF24) from the 100-N-84:3 test pit 6 confirmatory
sample location. This sample was analyzed for ICP metals, mercury, PCBs, PAHs, and IC
anions. Minor deficiencies are as follows:

In the PCB analysis, all results may be considered estimated due to lack of an MIS analysis.
Estimated data are acceptable for decision-making purposes.

In the PAH analysis, the acenaphthene result is of a similar magnitude as the method blank
result, and may be considered estimated due to method blank contamination. The data is usable
for decision-making purposes.
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In the PAH analysis, the MS results for all constituents except acenaphthene and anthracene are
below the QC criteria, with recoveries ranging between 40% and 49%. The laboratory noted that
approximately half the extract was lost during the sample handling. The MS/MSD RPDs for all
PAHs are above the QC criteria. The PAH results for sample J1IJF24 may be considered
estimated. The data are usable for decision-making purposes.

In the ICP metals analysis, the aluminum and molybdenum results are of a similar magnitude as
the method blank result, and may be considered estimated due to method blank contamination.
The data is usable for decision-making purposes.

SDG JO01178

This SDG comprises one water sample (JlJF32) from the 100-N-84:3 test pit 6 confirmatory
sample location. This sample was analyzed for hexavalent chromium. No minor deficiencies
were noted.

SDG K3428

This SDG comprises two soil samples (J1IJDC2 and JlIJDC3) from the Il00-N-84:3 test pit 10
confirmatory sample location. These samples were analyzed for ICP metals, mercury,
hexavalent chromium, PCBs, PAHs, and IC anions. Minor deficiencies are as follows:

In the PAH analysis, sample J1IJDC2 and sample J1IJDC3 had a surrogate recovery above the QC
criteria, at 145% and 229%, respectively. All detected PAH results for these samples may be
considered estimated. Estimated data are acceptable for decision-making purposes.

In the PAH analysis, the MS and MSD results for acenaphthylene are outside the QC criteria at
32% and 2%, respectively. The MS and MSD results for fluorene are outside the QC criteria at
37% and 33%, respectively. The MS and MSD results for pyrene are outside the QC criteria at
43% and 248%, respectively. The MS result for naphthalene (183%) and the MSD results for
acenaphthene (145%) are both above the QC criteria. The MS/MSD RPDs for acenaphthylene
(172%), acenaphthene (78%), phenanthrene (36%), fluoranthene (71%), pyrene (142%),
chrysene (32%), and benzo(b)fluoranthene (36%) are above the QC criteria. The results for
these PAHs may be considered estimated. The data are usable for decision-making purposes.

Due to the preparation holding time being exceeded by greater than twice the limit of 48 hours
for nitrate, nitrite, and orthophosphate, the detected results for nitrate and orthophosphate may be
considered estimated. The samples were collected on June 22, 2011, and were analyzed on
June 27, 2011. The data are usable for decision-making purposes.

In the ICP metals analysis, the selenium results are of a similar magnitude as the method blank
result, and may be considered estimated due to method blank contamination. The data is usable
for decision-making purposes.

In the ICP metals analysis, the MS recoveries were out of project acceptance criteria for six
analytes (aluminum, calcium, iron, magnesium, manganese, and antimony). For aluminum, iron,
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and manganese, the spiking concentration was insignificant compared to the native concentration
in the sample from which the MS was prepared. The deficiency in the MS is a reflection of the
analytical variability of the native concentration rather than a measure of the recovery from the
sample. Antimony, calcium, and magnesium did not have mismatched spike and native
concentrations in the original MS. The original MS recoveries for antimony, calcium, and
magnesium were 45.5%, 12.4%, and 61%, respectively. All antimony, calcium, and magnesium
data for SDG K3428 may be considered estimated due to the MS recoveries outside the limits.
Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all silicon results may be considered estimated due to an RPD outside
QC limits at 34.4%. Estimated data are usable for decision-making purposes.

In the ICP metals analysis, all aluminum results may be considered estimated due to an LCS
recovery outside QC limits at 158%. Estimated data are usable for decision-making purposes.

SDG K3426

This SDG comprises one water sample (J IJF 17) from the I100-N-84:3 test pit 10 confirmatory
sample location. This sample was analyzed for ICP metals, mercury, PCBs, PAHs, and
IC anions. Minor deficiencies are as follows:

Due to the preparation holding time being exceeded by less than twice the limit of 48 hours for
nitrate, nitrite, and orthophosphate, the reported results may be considered estimated. The
sample was collected on June 22, 2011, and was analyzed on June 24, 2011. The data is usable
for decision-making purposes.

In the PCB analysis, all results may be considered estimated due to lack of an MS analysis.
Estimated data are acceptable for decision-making purposes.

In the PAH analysis, all results may be considered estimated due to lack of an MS analysis.
Estimated data are acceptable for decision-making purposes.

In the ICP metals analysis, the MS recovery was out of project acceptance criteria for iron.
However, 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. The data is usable for decision-making purposes.

SDG J01 145

This SDG comprises one water sample (J IJF34) from the I100-N-84:3 test pit 10 confirmatory
sample location. This sample was analyzed for hexavalent chromium. No minor deficiencies
were noted.
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FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance (QA)/QC measures are used to assess potential sources of error and cross
contamination of samples that could bias results. Field QA/QC samples, listed in the field
logbook (WCH 2010Oa), are the field duplicate pair (JlIJDC5/JlIJDC6) from the Il00-N-84:3 test
pit 6 confirmatory sample location. The main and QA/QC sample results are presented in
Appendix B.

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 sample/duplicate pair(s) for each contaminant of potential concern (COPC). Relative percent
differences are not calculated for analytes that are not detected in both the main and duplicate
sample at more than five times the target detection limit. Relative percent differences of analytes
detected at low concentrations (less than five times the detection limit) are not considered to be
indicative of the analytical system performance. The calculation brief in Appendix B provides
details on duplicate pair evaluation and RPD calculation.

The RPIs for acenaphthene (42.2%), acenaphthylene (74.6%), anthracene (33.8%),
benzo(a)anthracene (36. 1%), benzo(a)pyrene (35.7%), benzo(b)fluoranthene (57.5%),
benzo(g,h,i)perylene (4 1. 1%), benzo(k)fluoranthene (42. 1%), chrysene (31.6%),
dibenz(a,h)anthracene (39.5%), fluoranthene (45.6%), and indeno(l ,2,3-cd)pyrene (48.6%) are
above the acceptance criteria of 30%. A secondary check of the data variability is used when
one or both of the samples being evaluated (main and duplicate) is less than 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. No sample results required this check. A visual inspection of all of the data is also
performed. No additional major or minor deficiencies are noted. The data are usable for
decision-making purposes.

SUMMARY

Limited, random, or sample matrix-specific influenced batch QC issues, such as those discussed
above, are a potential for any analysis. The number and types seen in these data sets are within
expectations for the matrix types and analyses performed. The DQA review of the 1l00-N-84:3
waste site confirmatory 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 Il00-N-84:3 waste site concludes that the reviewed data are of the right type,
quality, and quantity to support the intended use. The analytical data were found acceptable for
decision-making purposes. The confirmatory sample analytical data are stored in the
Environmental Restoration project-specific database prior to being submitted for inclusion in the
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Hanford Environmental Informnation System database. The confirmatory sample analytical data
are also sunmarized in Appendix B.
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