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Ms. J. A. Hedges
Nuclear Waste Program
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Dear Ms. Hedges:

TRANSMITTAL OF APPROVED WASTE SITE RECLASSIFICATION FORM AND
SUPPORTING DOCUMENTATION FOR THE 116-H-9, 117-H SEAL PIT CRIB,
REVISION 2

Attached for your use are the approved Waste Site Reclassification Form No. 2009-047,
and supporting documentation for the 116-H-9, 117-H Seal Pit Crib, Revision 2. If you have
questions, please contact me or your staff may contact Joanne Chance, of my staff at

(509) 376-0811.

Sincerely,

7/%/0// (ﬁ%/m&é

Mark S. French, Pederal Project Director
AMRC:JCC for the River-Corridor Closure Project

Attachment

cc w/attach:
N M Menard Fealaovw

cc w/o attach: R JAN 13 201
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WASTE SITE RECLASSIFICATION FORM

itted: 12 . : 2009-
Date Submitted: 12/08/09 Operable Unit(s):  100-HR-1 Control Number: 2009-047

Originator: - _M. L. Proctor _ Waste Site Code:  116-H-9

Phone:  372-9227

Type of Reclassification Action:

Closed Out ]  Interim Closed Out X No Action []
RCRA Postclosure [] Rejected [] Consolidated []

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

Description of cur1  * waste site condition:

The 116-H-9 Seal Pit Crib was an inactive gravel-filled crib that received drainage from the 117-H Filter Building. The waste
site was located approximately 150 m southwest of the 105-H Building. The site has been remediated and presently exists as an
open excavation. Remediation, verification sampling, and comparison of residual contaminant concentrations against cleanup
levels have been performed in accordance with remedial action objectives and goals established by the Interim Action Record of
Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD),

U.S. Environmental Protection Agency, Region 10, Seattle, Washington. The selected action involved: (1) evaluating the site
using available process information, (2) remediating the site, (3) demonstrating through verification sampling that cleanup goals
have been achieved, and (4) proposing the site for reclassification to Interim Closed Out.

Basis for reclassification:

Evaluation of verification sampling data for the 116-H-9 waste site demonstrates that this site meets the remedial action
objectives specified in the Remaining Sites ROD. This site will support future unrestricted land uses that can be represented

(or bounded) by a rural-residential scenario. Sampling results also showed that this site will support unrestricted future use of
shallow zone soil (i.e., surface to 4.6 m [15 ft]) and is protective of groundwater and the Columbia River. Site contamination did
not extend into the deep zone; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep zone
are not required. In accordance with this evaluation, the verification sampling results support a reclassification of this site to
Interim Closed Out. The basis for reclassification is described in detail in the Remaining Sites Verification Package for the
116-H-9, 117-H Seal Pit Crib (attached).

Regulator Comments:

Approval of this WSRF documents regulator agreement that the 116-H-9 waste site qualifies for “Interim Closed Out” under this
Interim Action ROD. In addition, Ecology has evaluated the data for this site against WAC 173-340 (2007) clean-up levels for
direct contact, groundwater protection, and river protection. This evaluation is documented in the letter transmitting Ecology’s
approval of the site’s interim reclassification to “Interim Closed Out.”

Waste Site Controls:

Engineered Controls: Yes [] No X Institutional Controls: Yes [] No X O&M requirements: Yes [] No [X
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.

M. S. French /Z/ /4 ?/LZ/{A/ (//\ / g/gﬁb

DOE Federal Project Director (printed) Signature
N. Menard W\g /)/] ' W\A/\/J / O”/a 37// S
Ecology Project Manager (printed) Signature K Date '

EPA Project Manager (printed) Signature Date




Rev. 2

REMAINING SITES VERIFICATION PACKAGE
FOR THE 116-H-9, 117-H SEAL PIT CRIB

Attachment to Waste Site Reclassification Form 2009-047

December 2010




Attachment to Waste Site Reclassification Form 2009-047

REMAINING SITES VERIFICATION PACKAGE FOR THE

116-H-9, 117-H SEAL PIT CRIB

EXECUTIVE SUMMARY

Rev. 2

The 116-H-9, 117-H Seal Pit Crib waste site is located within the 100-HR-1 Operable Unit on
the Hanford Site in southeastern Washington State. The Waste Information Data System
describes the 116-H-9 waste site as a gravel-filled crib that received drainage from the

117-H Filter Building. The waste site is located approximately 150 m (492 ft) southwest of the
105-H Reactor Building. The crib bottom dimensions were 6 m (20 ft) long, 6 m (20 ft) wide,
and between 4 m (13 ft) and 4.6 m (15 ft) deep. A black polyurethane vapor barrier covered the
gravel, and a 36-in. vertical steel vent pipe was present from the base of the crib to 1.2 m (4 ft)

above grade.

Remedial action at the 116-H-9, 117-H Seal Pit Crib began on October 28, 2008, and continued
through February 3, 2009, to a depth of approximately 4.6 m (15 ft). Verification sampling for
the 116-H-9 waste site was performed in July 2009, to collect data to determine if the site met
remedial action goals. The contaminants of potential concern for verification sampling included
carbon- 14, cesium-137, cobalt-60, europium-152, europium- 154, europium-155, radium-226,
thorium-228, thorium-232, tritium, plutonium-238, plutonium-239/240, strontium-90,
uranium-238, silver, cadmium, chromium (total), hexavalent chromium, mercury, lead, selenium,
and polychlorinated biphenyls (PCBs) (WCH 2009b).

Results of verification sample analysis show that the waste removal action achieved compliance
with the remedial action objectives for the 116-H-9 site. A summary of the verification sampling
analytical results evaluated against the applicable criteria is presented in Table ES-1. The results
of the verification sampling are used to make reclassification decisions for the 116-H-9 waste
site in accordance with the TPA-MP-14 procedure in the Tri-Party Agreement Handbook
Management Procedures (DOE-RL 2007).

Table ES-1. Summary of Remedial Action Goals for 116-H-9 Seal Pit Crib. (2 Pages)

Regulatory
Requirement

Remedial Action Goals

Results

Remedial Action
Objectives
Attained?

Direct Exposure —
Radionuclides

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

Activity of the only radionuclide
above background (Pu-238) is below
the activity equivalent to a 15 mrem/yr
dose rate. Thorium-228 does not have
a background value listed in
DOE/RL-96-17, Rev. 6 based on
natural occurrences at the Hanford
Site.

Yes

Direct Exposure —
Nonradionuclides

Attain individual COPC RAGsS.

All individual COPC concentrations
are below the direct exposure criteria.

Yes

Remaining Sites Verification Package for the 116-H-9, 117-H Seal Pit Crib

ES-1
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Rev. 2

Table ES-1. Summary of Remedial Action Goals for 116-H-9 Seal Pit Crib. (2 Pages)

Remedial Action

Rlz:%:illl.z::::i ¢ Remedial Action Goals Results Objectives
Attained?
Direc.t Contact Risk Sit?rigiii}:iizzﬁrgo%liztrlceirrllt()(;fe;sl. for All individual hazard quotients are <1.
Requirements — - - Yes
Nonradionuclides Attain a cumulative hazard The cumulative hazard quotient
quotient of <1 for noncarcinogens. |(1.7 x 107 is <.
Attain a_r,lg excess cancer risk of The excess cancer risk for individual
. . <1 x 10™ for individual . . 6
Risk Re_qulrerpents = | carcinogens. carcinogens is <1 x 10™. YVes
Nonradionuclides
Attain a cumulative excess cancer | The total excess cancer risk
risk of <1 x 107 for carcinogens. (2.7 x 10‘7) is <1 x 107
Attain single-COPC groundwater
and river protection RAGs.
e Plutoni '8 and thorium-228 ha
Attain national primary drinking  |a distribution coefficient of 200 mL/g,
water standards:* 4 mrem/yr RESRAD modeling discussed in
(beta/gamma) dose rate to target Appendix C of Rev. 6 of the
Groundwater/River |receptor/organs. RDR/RAWP (DOE-RL 2009) predicts
Protection — these constituents will not impact
Radionuclides Meet drinking water standards for |groundwater or the Columbia River
alpha emitters: the most stringent | within 1,000 years.” Cleanup levels are
of 15 pCi/LL MCL or 1/25th of the |not exceeded.
derived concentration guides from Yes
DOE Order 5400.5.°
Meet total uranium standard of U-233/234 and U-238 were both
30 pg/l. (21.2 pCVL). detected but below background.
Residual concentrations of
aroclor-1254 exceeded the soil RAGs
Groundwater/River | Attain individual nonradionuclide for the protection of groundwater and
Protection — groundwater and river cleanup the Columbia River. However,
. . . RESRAD modeling (BHI 2005)
Nonradionuclides requirements.

predicts this constituent will not reach
groundwater (and, therefore, the
Columbia River) within 1,000 years.”

% “National Primary Drinking Water Regulations” (40 Code of Federal Regulations 141).

Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), residual concentrations of aroclor-1254 with a K, of

75.6 mL/g are not predicted to migrate more than 1 m (3.3 ft) vertically in 1,000 years. The vadose zone underlying the soil
below the lowest sample location is approximately 14 m (46 ft) thick. Therefore, residual concentrations of aroclor-1254 are
predicted to be protective of groundwater and the Columbia River.

¢ Radiation Protection of the Public and the Environment (DOE Order 5400.5).

COPC = contaminant of potential concern

K4 = distribution coefficient

MCL = maximum contaminant level (drinking water standard)

RDR/RAWP = Remedial Design Report/Remedial Action Work Plan for the 100 Area
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose model)

Remaining Sites Verification Package for the 116-H-9, 117-H Seal Pit Crib
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Because concentrations of antimony, manganese, and vanadium exceed EPA or Ecology eco-risk
screening levels but are below background levels (DOE-RL 2009a, Ecology 1994), it is believed
that the presence of these constituents does not pose a risk to ecological receptors. No
established background value is available for boron; a final cleanup level for boron, including
consideration of background, will be established through the remedial investigation/feasibility
study process. Exceedances for boron will be evaluated in the context of additional lines of
evidence for risk to ecological receptors as part of the final closeout decision for this site.

Remaining Sites Verification Package for the 116-H-9, 117-H Seal Pit Crib ES-3
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REMAINING SITES VERIFICATION PACKAGE FOR THE
116-H-9, 117-H SEAL PIT CRIB

STATEMENT OF PROTECTIVENESS

This report demonstrates that the 116-H-9, 117-H Seal Pit Crib waste site meets the remedial
action objectives (RAOs) and remedial action goals (RAGs) as established in the Remedial
Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP) (DOE-RL 2009b)
and the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD)
(EPA 1999). The results of the verification sampling show that residual contaminant
concentrations do not preclude any future uses (as bounded by the rural-residential scenario) and
allow for unrestricted use of shallow zone soils (i.e., surface to 4.6-m [15-ft] deep). The results
also demonstrate that residual contaminant concentrations are protective of groundwater and the
Columbia River. The site does not have a deep zone or residual contaminant concentrations that
would require any institutional controls.

Because concentrations of antimony, manganese, and vanadium exceed EPA or Ecology eco-risk
screening levels but are below background levels (DOE-RL 2009a, Ecology 1994), it is believed
that the presence of these constituents does not pose a risk to ecological receptors. No
established background value is available for boron; a final cleanup level for boron, including
consideration of background, will be established through the remedial investigation/feasibility
study process. Exceedances for boron will be evaluated in the context of additional lines of
evidence for risk to ecological receptors as part of the final closeout decision for this site.

GENERAL SITE INFORMATION AND BACKGROUND

The 116-H-9 waste site is located within the 100-HR-1 Operable Unit on the Hanford Site in
southeastern Washington State. The Waste Information Data System and the Stewardship
Information System summary reports (WCH 2009b) described the 116-H-9 site as a gravel-filled
crib located approximately 150 m (492 ft) southwest of the 105-H Building. The crib bottom
dimensions are 6 m (20 ft) long, 6 m (20 ft) wide, and between 4 m (13 ft) and 4.6 m (15 ft)
deep. A black polyurethane vapor barrier was placed over the gravel, and a 36-in. vertical steel
vent pipe was present from the base of the crib to 1.2 m (4 ft) above grade. Construction details
of the crib are shown in Figure 1.

During its period of operation from 1960 to 1965, the 116-H-9 Crib is reported to have received
approximately 300,000 L (79,200 gal) of low-level radioactive effluent that drained from the
117-H Filter Building confinement system seal pits. The crib was released from radiological
controls in the late 1960s because of short-lives associated with the radioisotopes of concern
(Deford and Einan 1995).

Remaining Sites Verification Package for the 116-H-9, 117-H Seal Pit Crib 1
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Figure 1. 116-H-9 Seal Pit Crib Construction Details.
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Attachment to Waste Site Reclassification Form 2009-047 Rev. 2
Table 2. 116-H-9 Verification Sampling Summary Table.
Sample HEIS
P Sample Northing (m) | Easting (m) Sample Analysis
Location
Number
SZ-1 J191D8 577622.3 152443.8
SZ-2 J191D9 577630.5 152443.8
SZ-3 J191F0 577638.8 152443.8
SZ-4 J191F1 577618.1 152450.9
SZ-5 JI91F2 577626.4 152450.9
S7-6 J191F3 5717634.7 152450.9 | ICP metals,* mercury, hexavalent
- chromium, GEA, carbon-14,
SZ-7 J191F4 577622.3 152458.1 isotopic uranium, strontium-90,
SZ-8 JI91FES 577630.5 152458.1 | isotopic plutonium, tritium, PCB
SZ-9 J191F6 577638.8 152458.1
SZ-10 JI91F7 577618.1 152465.2
SZ-11 J191F8 577626.4 152465.2
SZ-12 JI91F9 577634.6 152465.2
Duplicate® J191HO 577622.3 152443.8
qu;grrlnkent JI91HI NA NA ICP metals,” mercury
* The expanded list of ICP metals included antimony, arsenic, barium, beryllium, boron, cadmium, chromium
(total), cobalt, copper, lead, manganese, molybdenum, nickel, silver, selenium, vanadium, and zinc.
® The duplicate soil sample was of sample J191D8, which was chosen at the discretion of the project analytical
lead.
GEA = gamma energy analysis NA = not applicable
HEIS = Hanford Environmental Information System PCB = polychlorinated biphenyl
ICP  =inductively coupled plasma
Table 3. Comparison of Statistical Values to Action Levels for the
116-H-9 Shallow Zone Verification Samples. (2 Pages)
. o a
Statistical Maximum Remedl.al Action Goals. Doe§ the Does the
. Soil Levels Soil Levels | Maximum | Result Pass
corC Result Result Direct . .
(mg/kg) (mg/kg) Fxposure Protective of | Protective of | Exceed RESRAD
P Groundwater | the River RAGs? | Modeling?
Radionuclides (pCi/g)
Plutonium-238 0.019 -- 38.8 - - No -
Radium-226 0.632 (<BG) - 1.05 - -0 No .
Radium-228 1.14 - 1.69 - - No --
Thorium-228 0.968 - 2.26 --° - No -
Thorium-232 1.14 (<BG) - 1ac -0 . No -
Uranium- c c
) 0.641 (<BG) - LI° 1.1 1.1 No -
| Uranum-238 | 0.687 (<BG) - LI° LI° LI No -
Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib 11
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Table 3. Comparison of Statistical Values to Action Levels for the
116-H-9 Shallow Zone Verification Samples. (2 Pages)
Statisti . Rer-~—-1 acti~= 7 ~q]s* Does the Does the
atistical Maximum T .
COPC Result Result Direct dou L(?Vels Soil Le.vels Maximum | Result Pass
(mg/kg) (mg/kg) Exposure Protective of Protect.lve of | Exceed RESR.AD
Groundwater | the River RAGs? Modeling?
Metals (mg/kg)
Antimony 0.431 (<BG) - 32 5¢ 5¢ No -
Arsenic 3.59 (<BG) - 20¢ 20¢ 20¢ No -
Barium 67.8 (<BG) - 5,600 200 400 No -
Beryllium 0.269 (<BG) -- 10.4° 1.51¢ 1.51°¢ No -
Boron' 1.27 - 7,200 320 - No -
Cadmium 0.0980 (<BG) - 13.9° 0.81¢ ned No -
Chromium, total’ | 12.0 (<BG) - 0,000 18.5 155 No -
Cobalt 6.24 (<BG) - 24 15.7¢ - No -
CAnnar 127 (-RN . 7 QAN 0" 7 nd N
Z‘h‘;’;‘r‘l‘]’:‘lif;“ - 0.42 2.1° 4.8 2 No -
Lead 6.65 (<BG) - 353 10.2¢ 10.2¢ No -
Manganese 283 (<BG) - 3,760 512¢ 5124 No --
Mercury 0.0150 (<BG) -- 24 0.33¢ 0.33¢ No -~
Molybdenum 0.241 -- 400 8 -- No --
Nickel 10.5 (<BG) - 1,600 19.1¢ 274 No --
Vanadium 42.1 (<BG) -- 560 85.1¢ - No --
Zinc 36.7 (<BG) - 24,000 480 67.8° No -
Polychlorinated Biphenyls (mg/kg
Aroclor-1254 - 0.0231 0.5 00178 0.0178 Yes Yes"
Aroclor-1260 - 0.00956 0.5 0.0178 0.0178 No --

? Lookup values and RAGs obtained from the 100 Area Remedial Design Report/ Remedial Action Work Plan (RDR/RAWP)
(DOE-RL 2009b) uniess otherwise noted.

6 of the RDR/RAWP (DOE-RL 2009) predicts the contaminant will not impact groundwater within 1,000 years.

background concentration.

particulate mass-loading rate of 0.0001 g/m® (WDOH 1997).

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

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700(4)(d)
(Ecology 1996).
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) using an airborne

No value; because the Ky value for this contaminant is greater than 80 mL/g RESRAD modeling discussed in Appendix C of Rev.

The RAG is below the Hanford Site-specific soil background concentration. The value presented is the Hanford-specific soil

¢ Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) and the RDR/ RAWP
(DOE-RL 2009b).

The thickness of the vadose zone beneath the bottom of the waste site excavation is approximately 14 m (46 ft) thick and the K4

value for aroclor-1254 is 75.6 mL/g. Based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005), residual
concentrations of aroclor-1254 with a K of 75.6 mL/g are not predicted to migrate more than 1 m (3.3 ft) vertically in
1,000 years. Therefore, residual soil concentrations of aroclor-1254 are predicted to be protective of groundwater and the

B

COPC = contaminant of potential concern
K4 = distribution coefficient

Columbia River.

= not applicable RAG = remedial action goal
G  =background RDL = required detection limit
RESRAD = RESidual RADioactivity (dose model)
WAC = Washington Administrative Code

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib 12
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VERIFICATION SAMPLE DATA EVALUATION

This section demonstrates that remedial actions at the 116-H-9 waste site have achieved the
applicable RAOs by meeting the RAGs and determining that groundwater and the river are
protected.

Evaluation of the verification sampling results in Table 3 show that all results are below
rural-residential scenario direct exposure, groundwater protection, and Columbia River
protection soil RAGs at the 116-H-9 waste site, with the exception of aroclor-1254 in the
southeast corner of the excavation. A single sample led to the slightly elevated value for
aroclor-1254 exceeding soil cleanup levels for groundwater and river protection. The thickness
of the vadose zone beneath the bottom of the waste site excavation is anproximately 14 m (46 ft)
thick and the distribution coefficient (Kg4) value for aroclor-1254 is 75 mL/g. Based on tl

100 Area Analogous Sites RESRAD Calculations (BHI 2005), aroclor-1254 with a Ky of

75.6 mL/g is not predicted to migrate more than 1 m (3.3 ft) vertically in 1,000 years. Therefore,
residual soil concentrations of aroclor-1254 are predicted to be protective of groundwater and the
Columbia River. All other COPCs were either not detected or were quantified below the RAGs.

Comparison of maximum or statistical contaminant concentrations to ecological screening level
for the 116-H-9 waste site are shown in Appendix B. Because concentrations of antimony,
manganese, and vanadium exceed EPA or Ecology eco-risk screening levels but are below
background levels (DOE-RL 2009a, Ecology 1994), it is believed that the presence of these
constituents does not pose a risk to ecological receptors. No established background value is
available for boron; a final cleanup level for boron, including consideration of background, will
be established through the remedial investigation/feasibility study process. Exceedances for
boron will be evaluated in the context of additional lines of evidence for risk to ecological
receptors as part of the final closeout decision for this site.

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the
WAC 173-340-740(7)(e) three-part test. The WAC 173-340 three-part test consists of the
following criteria: (1) the cleanup verification 95% UCL value must be less than the cleanup
level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10% of the data set. The application of
the three-part test for the 116-H-9 waste site is included in the statistical calculations

(Appendix A). The results of this evaluation indicate that all residual COC/COPC
concentrations pass the three-part test in comparison against applicable RAGs, with the
exception of aroclor-1254 in comparison against the soil RAGs for groundwater and river
protection. As described previously, RESRAD modeling (BHI 2005) predicts that this
constituent will not reach groundwater (and, therefore, the river) within 1,000 years.

Assessment of the risk requirements for the 116-H-9 waste site is determined by calculation of
the direct contact hazard quotient and carcinogenic (excess cancer) risk values for
nonradionuclides. These calculations are located in Appendix A. The requirements include an
individual hazard quotient of less than 1.0, a cumulative hazard quotient of less than 1.0, an
individual contaminant carcinogenic risk of less than 1 x 10, and a cumulative excess
carcinogenic risk of less than 1 x 10°. These risk values were conservatively calculated using

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib 13
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the 95% UCL or maximum values (Appendix A) from the samples collected at the
116-H-9 waste site.

Risk values are not calculated for constituents that were not detected or were detected at
concentrations below Hanford Site or Washington State background values. The calculations
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0.
The cumulative hazard quotient for the 116-H-9 waste site is 1.7 x 10”2, All individual
cumulative carcinogenic risk values are less than 1 x 10°. The cumulative carcinogenic risk
value is 2.7 x 10”. Therefore, nonradionuclide risk requirements are met.

DATA QUALITY ASSESSMENT

A data quality assessment (DQA) was performed to compare the verification sampling approaches
and resulting analytical data with the sampling and data quality requirements specified by the
project objectives and performance specif tioor The A :116-H wastesite  ablish
that the data are of the right type, quality, and quantity to support site verification decisions within
specified error tolerances. The evaluation verified that the sample design and resulting data set are
acceptable for decision-making purposes. The detailed DQA is presented in Appendix C.

SUMMARY FOR INTERIM CLOSURE

The 116-H-9 waste site has been evaluated in accordance with the Remaining Sites ROD
(EPA 1999). Verification sampling results support an evaluation that residual contaminant
concentrations at the 116-H-9 waste site do not preclude any future uses (as bounded by the
rural-residential scenario) and allow for unrestricted use of shallow zone soils (i.e., surface to
4.6 m [15 ft] deep). The results also demonstrate that residual contaminant concentrations are
protective of groundwater and the Columbia River. Therefore, the 116-H-9 waste site does not
pose arisk to human health or the environment, and no institutional controls are required.

A reclassification to Interim Closed Out is supported for the 116-H-9, 117-H Seal Pit Crib
waste site.

REFERENCES

40 CFR 141, “National Primary Drinking Water Regulations,” Code of Federal Regulations,
as amended.

BHI, 2005, 100 Area Analogous Sites RESRAD Calculations, 0100X-CA-V0050, Rev. 0,
Bechtel Hanford, Inc., Richland, Washington.

Deford, D. H. and M. W. Einan, 1995, 100-H Area Technical Baseline Report, BHI-00127,
Rev. 0, Bechtel Hanford, Inc., Richland, Washington.
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Washington Closure Hanford, Richland, Washington.

WCH, 2009b, Work Instruction for Verification Sampling of 116-H-9, 117-H Seal Pit Crib,
0100H-WI-G0021, Rev. 0, Washington Closure Hanford, Richland, Washington.

WDOH, 1997, Hanford Guidance for Radiological Cleanup, WDOH/320-015, Rev. 1,
Washington State Department of Health, Olympia, Washington.
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Field Remediation Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0111

. Subject: 116-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculation

———

Computer Pr - am~ Program No- ----* nnnn

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

Committed Calculation [X] Preliminary [] Superseded [ Voided [_]
Rev: - - _SheetNumbers . | .Originator.' | = Checker . |-. Reviewer | - Approval~ | Date -
Cover =1

B NNl 77 4

']\)\4 /l/

SUMMARY OF REVISION

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from Intranet
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Attachment to Waste Site Reclassification Form 2009-047 Rev. 2

- - \:> CALCULATION SHEET
Originator J. D. Skoglie Date_ _09/21/09  Calc. No. 0100H-CA-V0111 , Rev.No. 0
Project 100-H Field Refpédiation Job No. 14655 Checked H. M. Sullowa H}& Date 09/21/09
Subject 116-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations Sheet No. 1 of 11
Summary
Purpose:

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also,
perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for
nonradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sampie pairs for each
contaminant of concern (COC) and contaminant of potential concern (COPC), as necessary.

Table of Contents:

Sheets 1 to 4 - Calculation Sheet Summary

Sheet 5 to 7- Calculation Sheet Verification Data - Excavation
Sheet 8 to 10 - Ecology Software (MTCAStat) Resuits

Sheet 11 - Calculation Sheet Split - Duplicate Analysis
Attachment 1 - 116-H-9, Verification Sampling Results (5 sheets)

/en eprences:
1) Sampie Results (Attachment 1).
2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology
(1996).
3) DOE-RL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
4) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOE/RL-96-22, Rev. 4, U.S. Department
of Energy, Richland Operations Office, Richland, Washington.
DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17,
Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington.
Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology,
Olympia, Washington.
Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with
Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of
Ecology, Olympia, Washington.
Ecology, 1996, Mode! Toxic Control Act Cleanup Levels and Risk Calculations (CLARC li), Publication #94-145,
Washington State Department of Ecology, Olympia, Washington.
Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology,
Olympia, Washington, <https:/fortress.wa.gov/ecy/clarc/CLARCHome.aspx>.
10) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup,” Washington Administrative Code.

5

~—

6

~

7

~

8

~

9

~

Solution:

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

Calculation Description:

The subject calculations were performed on statistical data from soil verification samples (Attachment 1) from the 116-H-9 Seal Pit
Crib. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet
functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP
(DOE-RL 2005b) is documented by this calculation. Duplicate RPD results are used in evaluation of data quality within the RSVP
for this site.

Methodology:
The excavation area of 116-H-9 Seal Pit Crib underwent statistical sampling and is considered one decision unit for verification
sampling.

Analytical results for all sampling locations are summarized in the tables provided on sheets 3 and 4. Further information of the
sample data quality is presented in the data quality assessment section of the associated RSVP.
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Washington Closure Hanford % CALCULATION SHEET
e

Originator J. D. Skogii Date 09/21/09  Calc. No. 0100H-CA-V01 ev. No. 0
Project 100-H Field Renjgdiation Job No. 14655 Checked H. M. Suliowa Date 09/21/09
Subject 116-H-9 Seal PitLrib Cleanup Verification 95% UCL Calculations Sheet No. 2 of 11

Sur © 7 sed)

MGluuuulugy, vontinued:

For nonradioactive analytes with $50% of the data below detection limits, the statistical value calculated to evaluate the
effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as
determined by direct inspection of the sample results (Attachment 1), the maximum detected value for the data set (which
includes primary and duplicate samples) is used instead of the 95% UCL, and no further calculations are performed for those
data sets. For convenience, these maximum detected values are included in the summary tables that follow. The 95% UCL
was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in Ecology (2005) urider
10 |WAC 173-340-740(3) for aluminum; calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these constituents

11 |are not considered site COCs/CQOPCe 2nd are also not included in these calculations. The 85% UCL values were not ralculated
12 |for pot m-40 i . dun , thori d thoriu on wal the forc e.

WO NDO A WN =

14 | All nonradionuclide data reported as being undetected are set to ¥ the detection limit value for calculation of the statistics

15 |(Ecology 1993). For the statistical evaluation of duplicate samplie pairs, the samples are averaged before being included in the
6 ldata set, after adjustments for censored data as described above. For radionuclide data, calculation of the statistics is done

using the reported value. In cases where the laboratory does not report a value below the minimum detectable activity (MDA),

1g [haif of the MDA is used in the calculation. For the statistical evaluation of duplicate sample pairs, the samples are averaged

20 |before being included in the data set, after adjustments for censored data as described above.

22 |For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed o the data
23 |and the 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets

24 |(n < 10), the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For

25 Inonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat

26 {software (Ecology 1993). Due to differences in addressing censored data between the RDR/RAWP

27 |(DOE-RL 2005b) and MTCAStat coding and due to a limitation in the MTCAStat coding (no direct capability to address variable
quantitation limits within a data set), substitutions for censored data are performed before software input and the resulting data
set treated as uncensored.

32 |The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if:

33 |1) the 95% UCL exceeds the most stringent cleanup fimit for each COPC/COC,

34 |2) greater than 10% of the raw data exceed the most stringent cieanup limit for each COPC/COC,

35 13) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC.

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

42 The RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and
43 |are greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each

44 |analytical method and is listed in Table il-1 of the SAP (DOE-RL 2005a). Where direct evaluation of the attached sample data
45 |showed that a given analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was
46 |not performed. The RPD calculations use the following formula:

48 RPD =[ |M-S}/((M+S)/2)]*100
50 where, M = Main Sample Value S = Split (or duplicate) Saniple Value

For quality assurance/quality control (QA/QC) duplicate RPD calculations, a value less than 30% indicates the data compare
favorably. If the RPD is greater than 30%, further investigation regarding the usability of the data is performed. To assist in the
identification of anomalous sample pairs, when an analyte is detected in the primary or duplicate sample, but was quantified at
56 less than 5 times the TDL in one or both samples, an additional parameter is evaluated. In this case, if the difference between
57 the primary and duplicate result exceeds a control limit of 2 times the TDL, further assessment regarding the usability of the data
58 |is performed. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP.
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Washington Closure Hanford CALCULATION SHEET

Originator J. D. Skgglieé JS Date 09/22/09 Calc. No. 0100H-CA-V011
Project 100-H Field Rémediation Job No. 14655 Checked H. M. Sulloway |

Subject 116-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations

Rev. No. 0

1 Summary (continued)

2|[Results:

3|The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the

4 |shallow zone excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for

5|use in risk analysis and the RSVP for this site.

6

7 Results Summary - Shallow Zone * Relative P it

95% UCL | Maximum . elative Percent Difference Results and
8 Analyte Result Result Units __"*"4 Analysis®
9|Plutonium-238 0.019 - pCilg Shallow Zone
. Analyte
10|Uranium-233/234 0(<BG) R pCilg Duplicate Analysis
11|Uranium-238 0 (< BG) - pCilg Potassium-40 2.1%
12| Antimony 0.431 - mg/kg Rromte 8.5%
13|Arsenic 3.59 - mg/kg e 12.4%
aeime e o |Ca|cium _ "o
~" omium

Ty v ree tgrny wwpper wer v
17|Cadmium 0.0980 - mg/kg Iron 2.0%
18|Chromium 12.0 - mg/kg Lead 6.3%
19{Cobait 6.24 - mg/kg Magnesium 6.7%
20|Copper 13.7 - mg/kg Manganese 8.3%
21|Lead 6.65 - mg/kg Silicon 23.8%
22|Manganese 283 - mg/kg Vanadium 5.3%
23{Mercury 0.0150 = mg/kg Zinc 5.5%
24)Molybdenum 0.241 - mg/kg *RPD listed where result produced, based on
25)Nickel 10.5 - mglkg criteria. If RPD not required, no value is
26{Vanadium 421 - mg/kg listed. The significance of the reported RPD
27]Zinc 36.7 - mg/kg values, including values greater than 30%, is
28|Hexavalent Chromium - 0.42 mg/kg addressed in the data quality assessment
29| Aroclor-1254 - 0.0231 mg/kg section of the RSVP.
30]Aroclor-1260 - 0.00956 mg/kg
31|WAC 173-340-740(7)(e) Evaluation:
32
33IWAC 173-340 3-Part Test for most stringent RAG:
34]95% UCL > Cleanup Limit? NO
35|> 10% above Cleanup Limit? NO
36{Any sample > 2x Cleanup Limit? NO
37 *The 95% UCL result or maximum value, depending on data censorship,
38 as described in the methodology section.
39 -- = not applicable
40 B = blank contamination (inorganic constituents) RAG = remedial action goal
41 C = Sample was </= 5X the blank concentration RDR/RAWP = remedial design report/remedial
42 DE = direct exposure action work plan
43 GW = groundwater RESRAD = RESidual RADioactivity (dose model)
44 J = estimate RPD = relative percent difference
45 | = dilution indicating physical and chemical RSVP = remaining sites verification package
46 interference are present SAP = sampling and analysis plan
47 M = sample duplicate precision not met TDL = target detection fimit
48 MTCA = Model Toxics Control Act U = undetected
49 PQL = practical quantitation limit UCL = upper confidence limit
50 Q = qualifier WAC = Washington Administrative Code

51 QA/QC = quality assurance/quality control

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib A-6
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33 analytes with at least one detected result. This summary is

Attachment to Waste Site Reclassification Form 2009-047

Originator J. D. Skoglie

CALCULATION SHEET

Date 09/22/09

Calc. No. 0100H-CA-VO1A1
Checked '" °~ &~

Projec’ ~~ '~ ' Remlediation Job No. 14655
Subjec. ... ... ...l Pit Crib Cleanup Verification 95% UCL Calcutations
Summary (continued)
Maximum Resuit
For All Detected
Analytes Analytes in Units
Statistical Data
Sets”

Aluminum 9750 ma/kg
Antimony 0.534 mg/kg
) : toT mg/kg
[ R my/kg
Cadmium 0.112 mg/kg
Calcium 7470 mg/kg
Chromium 13.4 mg/kg
Cobalt 7.75 mg/kg
Copper 16.2 mg/kg
Hexavalent Chromium 0.42 mg/kg
Iron 22100 mg/kg
Lead 8.84 mg/kg
Magnesium 4990 mg/kg
Manganese 351 mg/kg
Mercury 0.0182 mg/kg
Molybdenum 0.286 mg/kg
Nickel 11.9 mg/kg
Potassium 1930 mg/kg
Silicon 1380 mg/kg
Sodium 189 mg/kg
Vanadium 49.0 mg/kg
Zinc 43.3 mg/kg
Aroclor-1254 0.0231 mg/kg
Aroclor-1260 0.009856 mg/kg

*The maximum result is shown for all non-radiological

for use in comparison to ecological screening values.
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Washingion Cjosure Hanford

CALCULATION SHEET

Originator J. D. Skoglis _ { Date 09/21/08 Calc. No. 0100H-CA-V011 Rev. No, 0
Project 100-H Field Remediation Job Na. 14655 Checked H. M. Sulloway Date 09/21/09
Subject 116-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations Sheet No. _§of 11
1 116-H-9 Statistical Calculations
2 Vertification Data -Shallow Zone
3 Sample Sample| Sample Piutonium-238 Uranium-233/234 Uranium-238 A Arst Barlum Beryliium Boron
4| Area Number| Date pCilg Q MDA pCifg o] MDA | pCig [ © MDA malkg Q PQL mglkg | C QL mg/kg 1a PQL mgkg [ Q PQL mglkg [Q| POL
5] $2-1 J191D8| 7/16/09 0.081 uj 0207 0.426 0.155 | 0.568 0.155 0740 | UJ] 0.240 273 740 498 | 0.370 0208 0.148 1.08 R 148
6| DuRicaeof | jigrro| 7maoe | o017 juf 60 | 077 0270 | 0635 0270 | 0308 | J | 0824 | 238 a4 | a0 0412 0200 : 0165 | 0824 |E 165
7 SZ-2 Jig1D9{  7/18/09 0028 JU| 0197 ( 0654 0.156 0.880 0156 0.389 J_| 0,960 375 «. 800 60.9 0.450 0.241 0.180 1.34 E 1.80
8 5Z.3 JIO1FO]  7/16/09 0 U 0229 6.697 0.333 0.828 0.333 0.437 J |.0660 | 386 0.660 78.2 0.330 0.347 0.132 1.46 1.32
o szd4 | N91F1| 716/09 0 U 0284 | 0607 | 1§ 0232 | 0385 0.232 0241 | J | 065 | 343 0656 | 864 | 0.328 0248 0131 139 131
10| SZ-5 J191F2 7/16/09 0.002 V] 0.030 0.655 0.386 0.454 0.386 0.352 J 0.839 259 0.839 44.9 1( 0.420 0.189 : 0.168 0.5719 8 1.68
A} SZ-6 JINF3 7116/08 0.027 0.025 0.522 0.285 0.373 0.288 0.343 J 0.742 3.5t 0.742 50.5 0.371 0187 | 0.148 0.926 ] 1.48
12 §Z-7 JI91F4|  716/08 -0.005 U | 0.035 0.398 0.152 0617 0.182 0.379 J | 0915 346 0.915 498 | | 0457 0224 || _0183 0909 (B[ 183
13| SZ-8 JIIFS | 7/16/09 0 v Ul 003 0.527 0.288 0.602. 0.288 0.663 | UJ | 0663 286 0663 440 0.332 0215 i 0133 0827 |8 | 133
14 SZ-9 HMYIFG | 716/09 0030 ‘U | 0233 0.545 0.278 0618 0.278 0.514 J | 0805 34 0.805 84.6 0.402 0255 | 0160 [ 102 8] 161
15 S7-10 JIIF7 | 7116/08 0 U] 0.2s3 0.344 0.293 0.574 0.203 0788 | UJ | 0788 2.47 0.788 378 0.334 0.170 0.158 0585 | B| 158
16{ SZA1 | JI9TF8| 7/16/08 0 U[ 0250 | 07% 0263 | 0584 0.263 0328 | J | 0798 | z62 [ 0798 | 588 | | 0309 0191 | _[oaso | 1ot [B] 160
17)  8Z-12 J191F9 | 7/16/09 0 U | 0.2s5 0.643 0.289 0.794 0.289 0.534 J 1.01 4.26 1.01 94.3 0.503 0.354 0.201 1.52 al 201
18
19 Statistical Computation Input Data
20| Sample Sample| Sample F 238 233i234 Uranlum-238 Antimony Ars( Barlum Bearyllium Boron
21 Area Number} Date pCil. pCl: Cil mg/kg mgin, malk mghk ma/ki
2| sz Y anens | oose | 0.601 0612 0.339 256 4.9 0.205
23| sz2 | JweiDe} 7rens 0026 | 0654 0.880 0.389 3 609 0.241 ]
24 SZ-3 J191F0 7/16/09 0 0.697 0,828 0.437 ) 386 79.2 0,347
25| SZ4 J191F1 7116709 o 0.607 0.395 0.241 343 86.4 0.248
26 5Z-5 J191F2 711609 Q 0.655 0.454 0.352 259 4“3 0.189
27] -6 JI91F3} 7M6/09 0.027 0.522 0.373 0.343 35 50.5 0.187 | o
28 2-7 J191F4 | 7/16/09 -0.005 0.388 | 0617 0.379 3.46 49.9 0.224 ) )
29! Z-8 J191FS 716/09 Q 0.527 0.602 0332 2.86 44.0 0.215 ]
30| SZ-9 JI191F6 716/09 0.030 0.545 0618 0.514 _ 3.41 64.6 0.255
3 $2-10 J191F7 716/09 0 N 0.344 0574 0.304 247 376 Q.170 ~
32[ szt J191F8 | 7/16/09 0 ; . o7% j osed | [ | 03z 2.62 58.9 0.191
33 S8Z-12 J181F8 7/16/09 0 0.643 0.794 0.534 426 94.3 0.354 !
34 Statistical Computations
35| 238 Uranium-233234 Uranium-238 Antimony Arsi Barium Berylllum Boron
. Radionuclide dala seL Large data sel (n =10}, use| Large dala: =10}, |Large dala sel (n =10}, usefLarge data set{n =10), use| Large dais sel (n =10},
35 95% UCL basad on Rrif’n'z:“m‘f:.ﬁi‘f:;;‘sxe Use nonparametric z- R;ﬂzg:‘:i‘f:n"::::;:js MTCAStatbogaormal | use MTCAS . wgrormal | MTCAStal lognormal MTCASIat lagnormal | use MTCAStat lognormai
. statistic. i distribution. distribution. distribution. distribution. distribution.
37| N2 12 12 12 12 2
38 o % <Detectionbmil]  92% | | 0% . 0% 0% 0% .
3 . 0ot 0611 323 0.235 1.04 R
40 L anda 007 _ [ o 0.160 0.594 0.0598 0.319 !
4 Z-statistic] 1645 o i A Ll
42 95% UCLonmeany 0018 | B 0.269 127
43| Maximum valus]  0.027 0.354 152
Background) NA L SR
value above background]  0.019 i
Most Stringent Cleanup Limitior .~ 7 -
48| nonradionudlide and RAG type] 5 GW & River 20 DE,GW & 200 ° 151 GW & River 320 GW
m ) Protection River Protegtion GW Protection Protection Protection
47 WAC 173-340 3-PART TEST ~——y
48 85% UCL > Cleanup Limit? NA NA NA NA NO
49 > 10% above Cleanup Limit?] NA NA NA NA NO
501 Any sample > 2X Cleanup Limit?] NA NA NA NA NO
77| Because all values are Becauge all -~~~ are Because sll values are Because all values are | The dala sel meets the 3-
below background (5 my below back 6.5 below background (132 below background {1.51 part test criterla when
51 WAC 173-340 Compliance? "1 the wAcg173.34(() }pgalkdg) mgikg) the wgnu ' ,:(5-340 mg/kg) the wic 173(-340 3{mg/kg) the WAC 173-340 3| compared 10 the most
{est is not required. 3-parl test is not required. |  part test is not required. partlest is nat required. stringent RAG
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CALCULATION SHEET
Waghington Closure Hanford

Origi J. D. Skoglie Date 09/21/09 Calc. No. 01004-CA-V0111 Rev.No. 0
Project 100-H Field Ret ation Job No. 14655 Checked H. M. Sullowa: Date 09,2
Subject 116-H-8 Seal Pit Crib Cieanup Venfication 85% UCL Calculations Sheat No. 6 of 11
1 118-H-9 Statistical Calculatlons
2 Verification Data -Shallow Zone
3| Sample |Sample| Samph Cadmi Chromium Cobalt Copper Lead Mangar Mercu. Molybdenum
4| Area _jNumber] Date mghkg Q] PaL mghkg [Q] PaL | mgikg [Q] PQL mg/g | Q] POL | mgkg | @] POL | mghkg [O] rmil mglkg [Q] POL | mghkg Q] POL
5 SZ-1 J191D8 7118409 0.108 B 0.185 9.16 0.740 5.16 222 138 148 410 . 0.740 252 | ..D740 0.0131 B | 00238 0.231 8 0740
6 D‘ﬁ'g’&"' JigiHo| 71e08 | 00825 | B 0208 | 870 0824 | 497 247 125 165 | 385 ! 0824 | 2% 0g2¢ | 00101 |B| 00238 | 0235 |B: 084
1
7 Z-2 J19109) 77160 00851 B 0225 1.7 0.900 6.10 2.70 13.2 1.80 7.02 ! 0.800 287 0.800 0.00017 | B | 0.0275 0228 1B} 0.8
8 Z-3 J191FQ 7116/Q 0.0950 B 0.165 125 0.660 729 1.98 16.2 132 6.25 0.660 11 0.660 0.0182 B | 0.0282 0.252 B 1 0.660
9 Z-4 J191F1 71640 0.0964 B 0.164 10.8 0.656 591 97 12.4 1.31 5.02 0.656 87 0.656 0.0131 B [ 0.0303 0.201 B 0.658
10i -9 J191F2 7/16/09 00714 (B 0210 10.7 0.839 | 418 252 105 1.68 375 0.839 21 0.0170 B | 0.0288 0.210 8] 0839
1 Z-6 JI9IF3] 7160 00903 B 0.185 131 0.742 5.35 2.23 12.4 148 8.84 0.742 36 0.00935 | B | 00267 0.217_[ 8 0742
12 27 JIS1F4] 716/ 0112 | B . 0229 104 0915 | 554 2.74 12.7 183 | 789 0.915 253 0.0145 | B | 00274 | 0286 | B 091
13 Z-8 J191F! 71840 00972 | B 0.165 1.4 0.663 4.54 1.99 11.7 0.133 494 0.663 246 0.0132 8| 00300 0.209 8 | 066
14 529 JI191F 7116109 00963 ! B - 0.201 111 0.805 6186 24 133 . 0.161 552 0.805 282 0.0151 B8] 00290 0.232 8| 087
15 $Z-10 JI191F 7011609 0.0629 B! 0197 10.8 0.788 436 2.36 118 . 1.58 361 0.783 212 0.0138 8| 0.0303 0.204 B | 0788
18] sZ-11 | JI91F8[ 7/16/08 00633 |BI_ 200 9.59 0798 | 502 23 119 1.60 419 | 0.798 224 00114_| B[ 00207 | 0171 [B | 0798
17 §Z-12 J191F8 7/16/09 0111 B 0251 134 1.01 7.75 3.0 1§53 | 201 6.04 ! 1.01 351 00133 B | 002085 0.251 a 1.01
19 Statistical Computation input Data .
20{ Sampli Sampkt Cadmium Chromium Cobait Coppor Lead Mercury Molybdenum
21 Area Number| Date grﬂg n;_g_lk mglks mg'kg m m molkg
22 SZ-1 "119911?_‘%/ 7116/09 0.0943 8.83 5.07 131 3.98 242 0.0116 0233
23 Z2-2 J191D8 716401 0.0851 11.7 6 10 ) 13.2 i 702 _ 287 ... 1_000917 0.228
24 Z-3 J181FQ 7116/0! 0.0850 12, 729 18.2 6.25 31 - 00182 | 0.252 L
25 Z-4 J F 7118/0! 0.0864 10. Xl 124 5.02 267 0.0131 0200
26 Z5 J181FZ| 716/ 0.0714 10. XTI N 10.5 375 221 00170 0.210 |
27 Z-6 J . 7116/09 0.0803 31 5.35 124 8.84 236 0.00935 o217
28 Z-7 J191F4 7/16/09 0.112 0.4 5.54 127 7.89 253 0.0145 0.286
29 7-8 J F5 7116/0! 0.0872 1. 4.54 1.7 4.94 248 . 0.0132 0.209
30 2-9 J Fé 7118/0 0.096 1, 6.16 133 ! 5.52 82 0.01%1 0.232
3 SZ-10 J F7 7116/ 0.0629 10.8 436 | 1.8 j 3.61 212 0.0138 0.204
32 SZ-11 J191F8 7116/0! 0.0633 9.59 502 19 : 4.19 24 0.0114 0.171
33 $Z-12 J191F8 7/16/0 0.111 134 775 1 183 ¢ N 6.04 51 0.0133 0.251
34 Statistical Computations
35 Cadmium Chromium Cobalt Copper Lead Manganese Marcury Molybdenum
L;;Qr:::: ::L(:;:‘g Large data set{n 210), | Large data set{n 210), |Lerge dats set(n 210), use| Large data set(n 210), |Large data set(~ >10), use|Large data set (n 210), use| Large data set{n 210},
36 95% UCL based onf distribution rejected, use use MTCAStat lognormal | use MTCAStat lognorma! MTCAS1st lognormal use MTCAStat lognormal MTCAStat k nal MTCAStat lognormat use MTCAStat lognormal
Z-statistic. ' distribution. distribution. distribution. distribution. distribuaon distribution. distribution.
37 . N 12 i 12 12 12 : 12 12 12 12
38 % < Delection limit] 0% | 0% 0% 0% N 0% 0% 0% 0%
39 Mean| _0.0904 i 1.2 561 12.9 : 5.59 261 0.0133 0.225 T
40 Standard devlationd 0.0163 1.34 1.11 1.56 1.68 409 0.00273 0.0297
41 95% UCL on mean{ 0.0980 12.0 6.24 13.7 8.65 283 0.0150 0.241
42 Maximum value|  0.112 134 775 16.2 8.84 391 0.0182 0.286 i
Most Stringent Cleanup Limit for]
43 nonradionuclide and RAG typel 0.81 GW & River 18.6 GW & River 15.7 220 River 10.2 GW & River 512 GW & River 0.33 GW & River 8.0 GW
{mgik Protection Protection GW Proteclion Protection Protection Proteclion Protection Protection
44 WAC 173-34D 3-PART VEST
45 85% UCL > Clesnup Limit?|__ NA NA NA NA NA NA NA NO
46 > 10% above Cleanup Limit?] NA NA NA NA NA NA NA NO ]
47| Any sample > 2X Cleanup Limit?! NA NA NA NA NA NA NA NO
Bacause all values are Bacausa afi values are Because all values are Because all values are Because all values are Because all valios gre Because ali values are | The dala set meeis Lhe 3-
betow background (0.81 | below background (18.5 | below background (15.7 below background (22.0 | below background (10.2 | belaw backg (512 below background (0.33 part iast axiterta when

48 WAC 173-340 Compliance?

mg/kp) the WAE 173-340 3
part lest is noi required.

mg/kg) the WAC 173-340
3-parl lest is nal required.

mgfkg) tha WAC 173-340
3-part lest Is not required.

mg/kg) the WAC 173-340 3-
part test is not required.

mg/kg) the WAC 173-340
3-part test Is not required.

mg/kg) the WAL 1¢3-340 3{
pan test is not required.

mg/kg) the WAC 173-340 3
part test is not required

compared 10 the moat
stringent RAG.
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Washington Closure Hanford

Origi J. D. Skoglie

L
Project 100-H Flald Remddiation

Subj 116-H-9 Seal Pit gib Cleanup Verification 95% UCL Calcuations

116-H-9 Statistical Calculetions

Date 09/21Q¢
Job No. 14655

34

Varification Data -Shatlow Zone
pl Sampl Sampl Nickel Vanadium Zing
Area Numbet] Date mglkg {Q 1 PQL m Q| PaL mglkg | Q PQL
sZ-1 Jig1D8l  7/16/09 — 8.86 185 | 384 | 0.740 335 | | 222
D”J'?,';"‘['; o 1i191Ho| 718109 8.40 2.06 384 0.824 317 247
Z-2 J19109 7/16/09 oy - 225 42.3 35.1 2.70
Z-3 J191FC 7/16/09 11.7 1.65 44.9 5 402 1.98
Z-4 JI191F1 7/16/0 9.0% 1.64 39.0 0.656 355 1.97
S2-5 J191F2 7/16/0 2.66 . 2.10 27. 0.839 272 2.52
SZ-6 JI191F3 7/16/0¢ 944 : ;185 41.2 0.742 342 2.23
82-7 J191F4 7/16/0¢ 9.37 : 229 420 0.915 35.2 2.74
SZ-8 J191F5 7/16/0¢ 9.91 : i 1.66 268 0.663 296 1.99
SZ-9 J191F6] 7/16/09 | _ 9.80 | 2.01 413 0.805 36.7 2.¢1
Z-10 J191F7 7/16/09 8.49 t 197 364 | 0.788 269 2.36
Z-11 JI1g1F8 7/16/09 2.99 1 ;200 37.0 0.798 289 2.39
S5Z-12 Ji1g1Fg 7/16/09 11.8 i L 295 480 2.C1 £3.3 3.02
Statigtical Computation lput Data
Sampl. Sampl Sampl Nickel Vanadium Zinc
Area Number Doate mgik m malkg
J19108/ R
8Z-1 1191HO 7/18/09 863 37.4 328
SZ-2 319109  7/16/09 107 423 35.1 I
SZ-3 Ji91FQ 7/16/09 11.7 44.9 402
SZ-4 J191F1 7/16/09 908 3890 355
SZ-5 J191F2 7/16/09 9.66 271 N 272
SZ2-6 J191F3 7/16/09 9.44 412 i 342
8Z-7 J191F4 7/16/09 937 42.0 352
SZ-8 JI191F5S 7/16/09 9.8 26.8 2986
SZ-9 J191F6 7116109 9.80 413 36.7
SZ-10 JI9MF7 7/16/08 8.49 36.4 26.9
SZ-11 J191F8 7/16/09 16.0 . 370 299
SZ-12 JI191F9 716/09 1.9 490 43.3
Statistical Computations
Nickel Vanadium Zinc

36

37
38|
39|

41
42

43

15

46
a7

Large data set (n =10}, use

Lerge data set (n 210),

Larce data sat (n 210},

95% UCL based on MTCAStat lognarmal use MTCAStat normal use MTCAStar lognormal
distribJation distribution. distribution.
N 12 12 12
% < Delection limi} 0% 0% 0%
Mean 9.88 387 _ 338
Standard deviation| 1.08 : 6.52 4.97
85% WUCL on mean 10.8 | 421 367
Maximum velue] 119 | 49.0 433
Most Suingent Cleanup Limit for!
nonradionuclide and RAG type| 19.1 GW 85.1 GwW 67.8 River
K Protection Prctection Protection
WAC 173-340 3-PART TEST
95% UCL > Cleanup Limit?| NA NA NA
> 10% above Cleanup Limit?| NA NA NA
Any sample > 2X Cleanup Limit?] NA NA NA

WAC 173-340 Compliance?

Because all values are
below background {19.1
mg/kg) the WAC 173-340 3
par 1est is not required.

Bacause ali valies are
below background (5.1
- mg/kg) the WAC 173-340
3-part test is not required.

Because alf values are
below >ackground (67.8
mg/kg) the WAC 173-340
3-part test is not required.

No. C100H-CA-VO111

Rev.No. O

Date 09/21/0¢2
Sheet No. 7 of 11
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g J. D. Skogiie ! Date 09/21/09 Cale. No. 0100H-CA-VO1 Rev. No. 0
Project 100-H Field Remedilion Job No. 14855 Checked H Sullowaxq . IS@ Date  09/21/09
Subject 116-H-8 Seal Pit Cab Cleanup Verification 85% UCL Calculations Sheet No. 8of 11
Ecology Software (MTCAStat) Results, 116-H-9 Shallow Zane
DATA D y 856% UCL C. DATA D Arsenic 95% UCL Calcuiation DATA 1] Barium 85% UCL Calculation
J191D8/ J19108/ J19108/
0339 J191HO 2% J191HO 469 J191HO
0.389 J191D9 3.75 J181D9 60.9 J191D9
0.437 J191F0 Number of samples Uncensored values 3.8 J191F0 Number of samples Uncensored values 792 J191F0 ber of samples Uncensored values
0.241 JI91F1 Uncensored 12 Mean 0.382] 3.43 J191F1 Uncensored 12 Mean 3.23] 664 JHF1 Uncensored 12 Mean 58.2
0.352 J191F2 Censored Lognormal mean 0.383] 259 J191F2 Cansored Lognommal mean 324] 449 J191F2 Censored Lognormal mean 58.3
0.343 J101F3  Octection limit or PQL Std. devn. 0.0817] 3.51 J1B1F3  Delaction limitor PQL Std devn. 0.594] 505 J1B1F3 Detection limit or PQL Std. dewn. 16.3]
0.379 J191F4  Method delection limit Median 0.366) 3.46 J191F4  Method detection fimit Median 3.42) 499 J191F4 Method detection limit Median 54.7
0.332 J191F5 TOTAL 12 Min. 0.241 2,86 J191FS TOTAL 12 Min, 247 440 J191F5 TOTAL 12 Min 37.6}
0514 J191F8 Max. 0534] 3.41 J191F6 Max, 426] 646 J191F6 Max. 44.3)
0.394 J191F7 - 2.47 J181F7 376 J191F7
0.328 J191F8 262 J191F8 58.9 J191F8
0.534 J191F9 4.26 J191F9 94.3 J191F8
La at distribulion? Normat distribution?
Lognormal distribution? Normal distribution? Lognermal distribution? Normat distribution? (=] lis: 0.970 r-squared is: 0.919
r-squared is: 0.930 r-squared is:  0.920 r-squared is: 0.922 r-squared is:. 0.928 Re endations:
Recommendations: Recommendations: Ut wmal distribution.
Use lognormal distnbution. Use lognormmal cistribution.
ut w's method) is 67.8
UCL (Land's method) is 0.431 UCL {Land's method) is 3.59
DATA D Beryllium 85% UCL Calculation DATA 0 Boron 95% UCL Calculation DATA [3] Cadmium 95% UCL. C:
J19108%/ J19108 J19108/
25| 0.205 1191H0 0.957 J191HO 0.0043 1191H0
26 0241  J191D9 134 J19109 0.0951  J18109
27] 0.347 JIFO Number of sampies Uncensored values 1.46 J191F0 Number of samples Uncensored values 0.0950 J191F0 ber of samples Uncensored values
28 0.248 J1giFt Uncensored 12 Mean 02358 1.38 J191F 1 Uncensored 12 Mean 1.04) 0.0964 J191F1 Uncensored 12 Mean 0.0904
29| o0.189 J191F2 Censored Lognormal mean 0236] 0.579 J181F2 Censored Lognormal mean 105f 00714  J191F2 Censored Lognormal mean 0.0907
301 0.187 J181F3  Detection limit or PQL Std. devn. 0.0598f 0.926 J191F3  Detection limit or PQL Std. devn. 0.319) 0.0803 HM91F3 Detection limit or PQL Std. devn. 0.0163
31| 0224 J191F4  Method detection limit Median 0.220] 0.909 J191F4  Method detection limit Median 0.984] 0.112 J191F4 Method detection limit Median 0.0851
321 0.215 J191F5 TOTAL 12 Min. 0.170} o0.827 J191FS TOTAL 12 Min. 0.579] 00972 J191F5 TOTAL 12 Min. 0.0620¢
33| 0.25% J191F8 Max. 0354 1.2 J191F6 Max. 1.52] 0.0963 J191F6 . Max. 0.112f
34 04/0 JIBIFT 0.585 JI191F7 0.0628 JIB1FT
35f 0.191 J191F8 1.01 J191F8 0.0633 J191F8
36 0354  J191F9 1.52 JISIF9 0111 J191F9
37
38
39 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognormal distribution? Normai distribution?
40 r-squared is: 0.909 r-squared is:  0.849 r-squared is: 0.930 r-squared is:  0.939 r-squared is: 0.831 r-squared is:  0.864
41 Recommendations: Recommendations: Re™ "~ “endations:
42, Use lognomal distribution. Use lognormal distribution. Re OTH lognormal and normal distributions.
43|
44 UCL (Land's melhod} is 0.269 UCL (Land's method) is 1.27 uc sed on Z-statistic) is 0.0960
45
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Washington Closure Hanfor P
Originator J. D. Skoglie P 1)

CALCULATION SHEET

Date 09/21/09 Calc. No. 0100H-CA-V0111 . Rev. No. )
Project 100-H Field Remedjayn Job No. 14655 Checked H._M. Sullowa Date  09/21/09
Subject 116-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations SheetNo. 9D of 11
Ecology Software (MTCAStat) Resuits, 116-H-9 Shallow Zane
1§ DATA D Chromium 95% UCL Cailculation DATA o] Cobait 85% UCL Calculation DATA 10 Copper 95% UCL Calculation
J191D8/ J19108/ 119108/

2l 893 GetHo 507 oo B JetHo

K| 1.7 $191D9 6.10 J191D9 13.2 J191D9

4] 125 J191F0 Number of samples Uncensored values 729 J191F0 Number of samples Uncensored values 162 J191F0 Number of l Unc d values

5] 108 J191F1 Uncensored 12 Mean 12| 591 J191F1 Uncensored 12 Mean 5. 124 J181F1 Uncensored 12 Mean 12.8
8f 107 J191F2 Censored Lognormal mean 11.2] 418 J191F2 Censored Lognormal mean S. 10.5 J191F2 Censored Lognormal mean 12.9]
71 131 J191F3  Detection limit or PQL Std. devn. 134] 535 J191F3 Detection Himit or PQL Sd. devn. 1. 124 J191F3 Detection limit or PQL Std. devn. 1.56
8| 10.4 J191F4  Method detaction fimit Median 110} 554 J191F4 Method detection limit Median S. 127 J181F4 Method delection limit Median 12.6
e} 11.8 J91F5 TOTAL 12 Min. 893] 454 HO1FS TOTAL 12 Min. 4. 117 J191FS TOTAL 12 Min. 10.5
10 111 J191F6 Max. 13.4] 6.16 J191F6 Max. 7. 133 J191F6 Max. 16.2
11| 108 J191F7 4.38 J191F7 18 J1ee?

12| 9.59 J191F8 5.02 J191F8 119 J191F8

13 13.4 J191F9 775 J191F9 153 J191F9

14

15|

16| Lognormal distrl n? Normal distribution?

17 Lognormal distribution? Normal diskribution? Lognormal distribution? Normal disinbution? r-squared is: 0.6cu rsquared is:  0.900

18 r-squared is: 0.975 r-squared is:  0.977 r-squared is: 0.974 r-squared is:  0.949 Recommendations:

19) Recommendations: Recommendations: Use lognormal distribution.

20 Use lognomal distribution, Use lognormal distribution.
21 UCL {Land's method) Is 137
22| UCL {Land's method] is 12.0 UCL (Land's method) is 6.24
23}
24 DATA ] Load 95% UCL Calculation DATA 0] & 5% UCL Calcul DATA 0 Morcury 95% UCL Calculation

J191D8/ J19108/ J191D8/

23] 398 i91H0 22 jeiro 0018 19110
26 7.02 J191D9 287 J19109 100917 J191D9
27] 625 J191F0 Number of samples Uncensored values 311 J191F0 Number of samples Uncensored values 0.0182  J191F0 Number of ) Unce d values
28] 502 J191F1 Uncensored 12 Mean 559 287 J191F1 Uncensored 12 Mean 2 00131 J191F1 Uncensored 12 Mean 0.0133
28) 3715 J191F2 Censored Lognormal mean 5.80; p-al J191F2 Censored Lognormal mean 2 0.0170  MM91F2 Censored Lognormal mean 0.0133
301 684 J191F3  Detection fimit or PQL Su. devn. 1.68f 236 J191F3 Detection fimit or PQL Std. devn. &« 100835 J191F3 Detection limit or PQL Std. devn.  0.00273]
3 7.89 J191F4  Method deteclion fimit Median 5.27| 263 J191F4 Method detection timit Median 2 0.0145  J191F4 Method detection limit Median 0.0133]
32| 404 J191FS TOTAL 12 Min. 361 2436 J191FS TOTAL 12 Min. 2 0.0132 JI91F5 TOTAL 12 Min.  0.00917
33 5.52 J191F6 Max. 8.84) 282 J191F6 Max. 3 0.0151 J191F6 Max. 0.0182
34p 361 J191F7 212 J191F7 0.0138  J191F7

35) 419 J191F8 224 J191F8 0.0114  J191F8

36, 6.04 J191Fg 351 J191F9 0.0133  J191F9

37|

38|

39 Lognormal distribution? Normal distribution? Lognormal distribution? Normal distribution? Lognomal distri 7 Nomnal distribution?

40 r-squared is: 0.973 r-squared is:  0.947 r-squared is: 0.959 r-squared is:  0.928 r-squared is: 0.505 r-squared is: 0.970

41 Racommendations: Recommendations: Recommendations:

42 Use lognormat distribution. Use lognarmal distribution. Use tognomal distribution.

43

44 UCL (Land's method) is 6.65 UCL (Land's method) is 283 UCL (Land's method) is 0.0150

45 .
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Orig J. D. Skoglie A~ Date 09/21/09 Galc. No. 0100H-CA-VO111 - Rev. No. 0
Project 100-H Field R Job No. 14655 Checked H. M. Sullowai ¥ ms Date  09/21/09
Subject _116-H-9 Seal Pil Crib Cleanup Verification 95% UCL Calculations Sheet No. _100of 11
Ecology Softy (MTCAStat) Resuits, 116-H-9 Shallow Zone
DATA D Molybdenum 85% UCL Calculation DATA D Nickel 95% UCL Calculation DATA 2] A dium 95% UCL C.
J19108/ J19108/ J191D8/
0.233 J191H0 863 J191HO 374 J191HO
0.228 J191D9 107 J191D9 423 J191D9
0.262 J191F0 Number of samples Uncensored values 11.7 J191F0 Number of samples Uncensored values 44.9 J191F0 Number of samples Uncensorad values
0.201 Ji81F1 Uncensored 12 Mean 0.225] 905 J191F1 Uncensored 12 Mean 9.88I 39.0 J191F1 Uncensored 12 Mean 38.7]
0.210 J181F2 Censored Lognormal mean 0.225| 9.66 J191F2 Censared Lognormal mean sesf 271 J191F2 Censored Lognormal mean 38.8]
0217 J191F3 Detection limit or PQL Std. devn. 0.0297] 9.44 J191F3 Detection limit or PQL Std. devn.  1.08} 41.2 J191F3 Detection limit or PQL Std. devn. 6.52
0.286 J191F4 Method detection lirmit Median 0.223f ©.37 J191F4 Method detection fimit Median  9.73] 420 J191F4 Method detection limit Median 40.1
0.209 J191Fs TOTAL 12 Min. 0.171] 0.81 J191F5 TOTAL 12 Min. 8.40f 268 J191F5 TOTAL 12 Min. 26.8
0.232 J191F6 Max. 0.286] 9.80 J191F6 Max.  11.9]) 413 J191F6 Max. 49.0
0.204 J181F7 8.48 J191F7 F 36.4 J191F7
0.171 J191F8 9.99 J191F8 37.0 J191F8
0.251 J191F9 1.8 J191F8 49.0 J191F9
Lognormal distribution? Normal disinbution? Lognormal distribution? Normal distnbution? Lognormal distribution? Normal distnbution?
r-squared is: 0.961 r-squared is: 0.956 r-squared is:  0.839 r-squared is: 0.818 -~~ared is: 0.867 r-squared is: 0.913
Recommendations: Recommendations: immendations:
Use lognormal distribution. Use lognormal distribution. normal distribution.
UCL {Land's method} is 0.241 UCL (Land's method}) is 108 (based on L-statistic) is 421
DATA [3) Zinc 95% UCL Calculation
J191D8/
326 J1giHO
35.1 J191D8
40.2 J191F0 Number of samples Uncensored values
355 J191F1 Uncensored 12 Mean  33.9]
272 J191F2 Censored Lognormal mean  33.9|
342 J191F3 Detection limit or PQL. Std. devn.  4.97
352 J191F4 Methad deleclion lirmit Median 347
208 J191F5 TOTAL 12 Min.  26.9]
38.7 J181F6 Max  43.3
26.9 J191F7
299 J191F8
433 J191Fg
Lognommal distribution? Normal distribution?
i-syuarex is: 0.967 t-squared is; 0.863
Recommendations:
Use lognormal distribution.
UCL (L.and’s method) s 36.7
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33
24
35
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37

e
40
a1
42
43

-
Washington Closure Hanfun)%

CALCULATION SHEET

Originator J. D. Skogiie Date _09/22/09 Calc. No. 0100H-CA-V0111 Rev. No, 1
100-D 190-D Field Remgdiation Job No.___14655 Checked H. M. Sullowa! Date _09/22/09
Subject 116-H-9 Seal Pit Crib Cleanup Verification 85% UCL Calculations Sheat No._110f 11
Duplicate Analysis - 118-H-9 Shallow Zone
S g F 40 Radium-226 dlum-228 Thorlum-228 GEA Thorium-232 GEA Uranlum-233/234 4 238 Aluminum
Area Number Date pCilg {Qf MDA pCig | Q MDA pCiig Q MDA pCilg [ Q MDA pCilg | Q MDA pCilg | Q[ MDA pCilg | Q| MDA matkg | Q PQL
SZ-1 J191D8 7/16/09 141 0.387 0.432 - 0.068 0.683 0.146 C.604 0.048 0.683 0.146 0.428 0.155 0.588 0.155 6380 14.8
D‘:'ﬂ':ft‘;"‘ J191HO 7/16/09 144 0.270 | 0.468 0.068 | €518 0451 | 0630 0046 | 0518 0.151 | 0.776 0.270 | 0635 0270 | 5860 16.5
Analysis:
TDL 0.5 0.1 0.2 1 1 1 1 5
Both > PQL? Yes (continue) Ves (continue) Yes [continue) | Yes (continue) _ Yos (continue) Yes {continus) Yes { )| __Yes (continua)_
Ouplicate Both >6xTDL? Yes {calc RPD] No-Stop (acceptable) No-Stop (acceptable) No-Stop (. table) No-Stop (; ptable) No-Stop | plable) No-Stop (; ble) Yas (calc RPD)
Analysis RPD 2.1% 8.5%
Difference > 2 TDL? Not applicable No - acceptable No - acceptable No - acceplable No - acceptable No - acceplable No - ac Not applicable
Sampling HEIS Sample Arsenic Barium Beryllium Boron Cadmium Calclum Chromium Cobalt
Area Number Date mgkg | Q PaL mgikg | Q PaL mghkg | Q PaL mgik: Q PQL mglkg | Q@ PQL mg/k; Q| PQL mglkg | @ PQL mglkg | Q PaL
SZ-1 J191D8 7/16/09 273 0.740 498 0.370 €.209 0.148 1.09 B 1.48 0.106 B 0.185 5830 14.8 9.1 9.740 6.16 2.22
D‘ﬁ';aézof J191HO 7/18/09 2.38 0.824 0.412 €.200 0.165 .824 8 1.65 00825 | B 0.206 5820 16.5 8.70 0.824 4.97 247
Analysis: o
TDL 1 0.5 0.2 2 0.2 100 02 2
Both > PQL? Yes | inue) Yes (continue) Yes (i inue} No-Stop (acceptable) No-Stop (acceptab Yes {continue) Yes ( ) Yos )
Duplicate Bolh >5xTDL? _ No-Siop (acceplable) Yes {calc RPD) No-Stop (acceplable; Yes {calc RPD) Yes (calc RPD) No-Stop (acceptable)
Analysts RPD 12.4% 0.2% 5.2%
Difference > 2 TDL? No - acceptable Not applicable No - acceplable No - acceptable No - acceptable Not applicable Not applicable No - acceptabie
Sampling HEIS Sample Copper Hexavalent Chromium Iron Lead Magnesium Manganese Mercury Molybdenum
Area Number Date mgkg | Q PQL mglkg | Q PQL mgkg | Q PQL mgkg | Q PQL mglkg | Q PQL mgikg [ Q] PaL mg/kg | Q PQL mglkg | Q PQL
SZ-1 J181D8 7/16/09 13.6 1.48 0.14 B 0.20 15400 14.8 4.10 0.740 4140 3.70 252 © 0.740 | 00130 | B | 00238 | 0231 | B 0.740
7 I
D‘j‘;‘;’fg%“ J191HO 716109 125 1.65 020 | U] 020 | 15100 16.5 385 | 0.824 | 3870 412 232 0824 | 00101 | B | 00238 | 0235 |8 | 0.824
Analysis:
TDL 7 05 5 05 75 T 5 .02 2
Both > PQL? Yes (continue) No-Stop (acceptable} Yes ( ) __Yes (continue) | __ . Yes (continue} ___Yes (continue) No-Stop (acceptable) No-Stop (acceptable)
Duplicate Both >5xTOL? Yes (caicRPD) | Yes (calc RPD) Yes {calc RPD) Yes {calc RPD) Yes {calc RPD})
Analysis RPD 8.4% 2.0% 8.3% 68.7% 8.3%
Diflerence > 2 TDL? Nol applicable No - acoeplable Nul applicable Nol applicabie Not appli Noul applicable No - acceplable No - deceplable
Sampling HEIS Sampl Nickel Potassium Silicon Sodi Vanadi 2Zinc
Area Number Date my/kg Q PAL mglkg Q PaL. mg/kg Q PaL mglkg a PaL mglkg Q PC mg/kg 1] PAL
S2.1 J191D8 7/16/08 8.865 _ 1.86 930 740 780 444 169 370 38.4 03 335 [ 222
DL"J'?’;;’L‘;‘” netHo | 711608 840 206 798 824 A1 404 135 412 | 361 082 | 317 247
o
Analysis:
TDL 4 400 2 50 25 1
Both > PQL? Yes | ) Yas (continue) Yes (continus) Yes ( ) Yes (continue) Yes (continue)
Duplicate Both >5xTDL? No-Stap ( ptable) No-Stop {(accep ) Yes (calc RPD) No-Stop (acceplable) Yes (calc RPD) Yes (calc RPD)
Analysis RPD 23.8% 5.3% §.5%
Difference > 2 TDL? No - acceptable N¢ - acceptabi Not applicable No - acceptable Not applicable Not applicable i
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Attachment 1. 116-H-9 Verification Sample Results

Sample HEIS Sample Americium-241 GEA Barium-133 Carbon-14 Cesium-137 Cobalt-60 Europium-152
Location | Number Date pCilg Q MDA pCilg Q MDA pCi/g Q MDA pCifg Q MDA pCilg, Q| MDA pCiig 1 Q MDA
SZ-1 J191D8 7/16/09 0.266 U 0.266 0.034 U 0.034 -0.749 uJ 7.02 0.037 U 0.037 0.040 U 0.040 0092 | U 0.092
(l,)f‘;l:lgl‘;g; J191HO 7/16/09 0.289 U 0.289 0.034 U 0.034 1.54 uJ 6.33 0.033 U 0.033 0.035 U 0.035 0.089 | U 0.089
Sz-2 | J191D9 7/16/09 | 0.0990 U 0.0990 0.020 U 0.020 0.389 uJ 6.68 0.019 uU 0.019 0.018 9] 0.018 0059 | U 0.059
§Z-3 J191F0 7/16/09 0.104 U 0.104 0.031 u 0.031 3.90 uJ 6.82 0.033 U 0.033 0.032 U 0.032 0.085 | U 0.085
SZ-4 H9IF1 | 7/16/09 0.164 U 0.164 0.030 U 0.030 -3.56 u1 6.56 0.027 U 0.027 0.027 U 0,027 0071 | U 0.07
SZ-5 J191F2 716/09 | 0.0770 u 0.0770 0.099 U 0.099 2.22 ul 6.19 0.080 U 0.080 0.089 u 0.089 0207 | U 0.207
SZ-6 J191F3 7/16/09 | 0.0480 U 0.0480 0.041 U 0.041 1.02 u 6.18 0.040 U 0.040 0048 U 0.048 0104 | U 0.104
SZ-7 JI91F4 7/16/09 0.376 U 0.376 0.044 U 0.044 1.28 uJ 6.27 0.055 U 0.055 51 u 0.051 0114 | U 0.114
SZ-8 JI91Fs 7/16/09 0.139 U 0.139 0.055 9] 0.055 1.88 uJ 6.92 0.037 U 0.037 0.049 U 0.049 0.115 | U 0.115
SZ-9 J191F6 7/16/09 0.142 U 0.142 0.041 U 0.041 3.70 ul 6.24 0.038 U 0.038 nn3v 9] 0.039 0.102 | U 0.102
§Z-10 J191F7 716/09 0.157 u 0.157 0.025 U 0.025 1.77 us 6.74 0.024 U 0.024 25 U 0.025 0.065 | U 0.065
SZ-11 JI91F8 7/16/09 | 0.0460 U 0.0460 0.034 U 0.034 -2.14 Ul 6.47 0.034 U 0.034 0.u36 U 0.036 0082 | U 0.082
SZ-12 J191F9 7/16/09 | 0.0420 U 0.0420 0.027 U 0.027 -0.332 UJ 6.84 0.027 U 0.027 0.028 18] 0.028 0.069 | U 0.069
Sumple HEIS Sample Europium-154 Europium-1355 Nickel-63 Plutonium-238 Plutonium-239/240 Potassium-40
Location | Number Date pCilg | Q MDA pCilg Q MDA pCifg Q MDA pCi/g Q MDA pCig Q MDA pCilg | Q MDA
SZ-1 J191D8 7/16/09 0.143 9] 0.143 0.109 u 0.109 0.854 U 3.30 0.081 3] 0.207 0.027 U 0.207 14.1 0.387
(ﬁ:’;g‘;g‘; JI91HO 7/16/09 0.123 U 0.123 0.099 v 0.099 0.345 0] 4,18 0.017 U 0.160 0 U 0.128 4.4 0.270
8Z-2 J191D9% 16/09 0.061 U 0.061 0.082 U 0.082 -0.810 u 3.44 0.026 U 0.197 -0.026 U 0.197 14.3 0.191
§Z-3 J191F0 7/16/09 0.111 U 0.1t1 0.080 U 0.080 -1.38 U 4.67 0 U 0.229 0 ) 0.183 14.2 0.244
SZ-4 JI91F1 7/16/09 0.086 U 0.086 0.117 U 0.117 0.271 U 3.84 Y] U 0.294 0 9) 0.235 14.8 0.268
SZ-5 JI91F2 7/16/09 0.270 U 0.270 0.166 u 0.166 -0.217 u 3.69 0.002 8] 0.030 0ano U 0.019 10.5 1.00
$Z-6 J191F3 7/16/09 0.129 U 0.129 0.092 U 0.092 1.09 u 4.85 0.027 0.025 0 U 0.023 8.76 0.322
SZ.7 JI91F4 7/16/09 0.162 U 0.162 0.131 U 0.131 -0.420 U 3,57 -0.005 U 0.035 -0.001 u 0.014 14.8 0.438
85Z-8 JI191F5 7/16/09 0.151 u 0.151 0.124 U 0.124 0.480 U 3.70 0 U 0.035 0.008 U 0.015 11.2 0.356
SZ-9 J191F6 7/16/09 0.144 U 0.144 0114 U 0.114 -0.355 U 335 0.030 u 0.233. 0.030 U 0.233 14.0 0.401
SZ-10 J191F7 7/16/09 0.080 u 0.080 0.082 U 0.082 0.835 U 3.38 0 u 0.253 -0.033 U 0.253 14.2 0.210
SZ-11 J191F§ 7/16/09 0.123 U 0.123 0.083 U 0.083 0.353 U 3.75 0 U 0.250 0.026 U 0.200 14.9 0.407
SZ-12 J191F9 7/16/09 0.090 U 0.090 0.106 U 0.106 -1.10 U 3.89 0 U 0.255 0033 U 0.254 14.5 0.276
Attachment 1 BN She 1of§
Acronyms and notes apply to all of the tables in this anachment. Originator J. D. Skoglie  /\/\s 9/21/09
Note: Data qualified with B, C, and/or J are considered acceptable values. Checked H. M. Sulloway({ 9/21/09
B = blank containination (inorganic constiluents) Calc. No. 0100H-CA-VO111 % Re 1

C = analyte detected in sample and QC blank and sample concentration was </=5 limnes
blank
HEIS = Hanford Environmental nfonnation System
= estimate
L = dilution indicating physical and chemical interference are present
M = Sample duplicate precision not et
N = MS/MSD recovery is outside control limits
PQL = practical quantilation limit
Q = qualifier
R = rejected
U = undetected
X = more than 40% difference between priiary and confirmation dctector results and
lower value is reported.
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Attachment 1. 116-H-9 Verification § le Resuits
Sampie HEIS Sample Radium-226 Radium-228 Silver-108 metastable Thorium- EA Thorium-232 GEA Total beta radiostrontium
Location | Number Date _pCilg Q MDA pCilg Q MDA pCi/g Q MDA pCi/g Q MDA pCilg Q MDA pCilg | ©Q MDA
$2-1 J191D8 7/16/0%9 0.432 0.068 0.683 0.146 0.026 U 0.026 0.604 0.048 - 0.683 0.146 -0.057 | U 0.250
3‘;’;2‘;‘;; J191H0 76/09 | 0468 0.069 0.518 0.151 0.023 U 0.023 0.600 0.046 0.518 0.151 0055 | U 0.208
§Z-2 1191D9 7/16/09 0.498 0.037 0.796 0.079 0.014 U 0.014 0.747 0.028 0.796 0.079 -0.024 | U 0.205
$Z-3 JI91F0 7/16/09 0.619 0.056 1.14 0.137 0.023 U 0.023 0.917 0.038 114 0.137 0021 | U 0.243
SZ-4 J191F1 7/16/09 0.614 0.053 0.997 0.083 0.020 U 0.020 0.827 0.037 0.997 0.083 0023 1 U 0.222
SZ-5 1191F2 7/16/09 0.188 0.162 0.627 0.372 0.064 U 0.064 0.376 0.140 0.627 0372 0.006 | U 0.225
SZ-6 JI9IF3 7/16/09 0.254 0.092 0.475 0.222 0.029 U 0.029 0.448 0.065 0.475 0.222 0.007 | U 0.228
SZ-7 J191F4 7/16/09 | 0.550 0.082 0.800 0.158 0.031 U 0.031 0.784 0.058 0.800 0.158 0020 | U 0.230
S2-8 J191F5 7/16/09 | 0279 0.095 0.458 0.133 0.034 U 0.034 0.524 0.090 0.458 0.133 0.006 ;| U 0.244
SZ-9 J191F6 7/16/09 0.560 0.076 0.814 0.170 0.028 U 0.028 0.777 0.050 0.814 0.170 0.006 | U 0.222
$Z-10 J191F7 7/16/09 0.416 0.047 0.608 0.092 0.016 U 0.016 0.559 0.033 0.608 0.092 0.066 | U 0.222
Sz-11 J1191F8 7/16/09 | 0.534 0.064 0.741 0.139 0.025 . U 0.025 0.720 0.042 0.741 0.139 0072 | U 0.233
SZ-12 J191F9 7/16/09 0.632 0.049 1.03 0.108 0.019 1 0.019 0.968 0.035 1.03 0.108 -0.018 | U 0.221
Sample HEIS Sample Tritium Uranium-233/234 Urazium-235 Uranjum- GEA Uranium-238 Uranium-238 GEA
Location | Number Date oCila MDA oCi/g o MDA pCilg. 0 MDA pCig O MDA pCilg Q MDA pCig | O MDA
$Z-1 J191D8 7/16/09 5.23 V] 743 0.426 0.155 0.0250 9] 0.188 0.217 U 0217 0.588 0.155 4.7 u 4.71
3“";'9'7‘3‘; JI95HO | 71609 | 212 | Wl 6.16 0.776 0.270 0 U 0327 | 0194 | U | 0194 | 0635 0270 | 390 | U| 390
SZ-2 1191D9 7/16/09 -0.783 Ul 6.51 0.654 0.156 0.025 U 0.189 0.151 U 0.151 0.880 0.156 241 U 241
523 JI9IF0 7/16/09 2.59 ul 7.19 0.697 0.333 0.106 U 0.404 0.174 U 0.174 0.828 0.333 3.96 U 3.96
SZ4 H9IF1 7/16/09 3.19 ul 6.40 0.607 0.232 0 U 0.281 0.178 U 0.178 0.395 0.232 2.96 U 2.96
SZ-5 JI191F2 7/16/09 1.76 ul 6.03 0.655 0.386 0.122 U 0.467 0.420 U 0.420 0.454 0.386 10.8 9] 10.8
826 J191F3 7/16/09 | 0.527 ul 6.14 0.522 0.285 0.135 U 0.345 0.177 U 0177 0.373 0.285 5.81 [§] 5.81
SZ-7 J191F4 7/16/09 2.73 uJ 6.11 0.398 0.152 0.048 U 0.184 0.259 U 0.259 0.617 0.152 539 | U 5.39
SZ-8 J191FS 7/16/09 3.31 Ul 7.14 0.527 0.288 0.182 u 0.348 0.256 U 0.256 0.602 0.288 5.46 u 5.46
SZ-9 J191F6 7/16/09 1.95 ul 6.66 0.545 0.278 0.088 U 0.336 0.202 U 0.202 0.618 0.278 4.87 U 4.87
8§Z-10 J191F7 7/16/09 0.225 uj 6.55 0.344 0.293 0 U 0.354 0.151 U 0.151 0.574 0.293 2.78 9] 2.78
SZ-11 J1191F8 7/16/09 1.30 uJ 6.3] 0.790 0.263 0.042 U 0.318 0.189 U 0.189 0.584 0.263 4.05 u 4.05
SZ-12 J191F9 7/16/09 3.22 uJ 6.69 0.643 0.289 0.046 U 0.350 0.157 U 0.157 0.794 0.289 3.16 U 3.16
Attacl 1 Shect No. 20fS
Originator J. D. Skoelie . 9/21/09
Checked H. M. Sulloway Date 9/21/09
Calc. No. 0100H-CA-VD111 Rev. No. 1
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Attachment 1. 116-H-9 Seal Pit Crib Verification Sample Results
Sample Location HEIS Sampl Al Antimon Arsenic Barium Beryllium Boron

Number Date mg/kg Q PQL m| Q POL | mglkg Q PQL mg/kg Q PQL mgikg | Q | PQL mg/kg | Q PQL
SZ-1 J191D8 7716109 6380 14.8 0.740 Ul 0.740 273 0.740 49.8 0.370 0.209 (.148 1.09 B 1.48
D“Jpl‘;%es °f 1 nowo | mens | ssso 165 0308 | J | 0824 2.38 0.824 44,0 0412 | 0200 065 | 0824 | B 165
SZ-2 J191D9% 7/16/09 7320 18.0 0.389 J 0.900 3.75 0.900 60.9 0.450 0.241 0.180 1.34 B 1.80
SZ-3 J191F0 7/16/09 8940 13.2 0.437 J 0.660 3.86 0.660 79.2 0.330 0.347 0.132 1.46 132
SZ-4 J191F1 7/16/09 7180 13.1 0.241 J 0.656 343 0.656 66.4 0.328 0.243 0.131 1.39 1.31
SZ-§ JI91F2 716/09 5330 16.8 0.352 J 0.839 2.59 0.83% 44.9 0.420 0.18% 0.168 0.579 B 1.68
SZ-6 JI191F3 7/16/09 5720 14.8 0.343 J 0.742 3.51 0.742 50.5 0.371 0.187 0.148 0.926 B 1.48
§Z-7 J1191F4 7/16/09 6390 18.3 0379 ] 0.915 3.46 0.915 499 0.457 0.224 0.183 0.909 B 1.83
SZ-8 JI91F5 7/16/09 5930 133 0.663 ul 0.663 2.86 0.663 44.0 0.332 0.215 0.133 0.827 B 133
SZ-9 JIS1F6 7/16/09 7400 16.1 0.514 ] 0.805 3.41 0.805 64.6 0.402 0.235 0.160 1.02 B 1.61
SZ-10 N9IFT 7/16/09 5150 15.8 0.788 Ul 0.788 247 0.788 37.6 0.394 0.170 0.158 0.585 B 1.58
SZ-11 J191F8 7/16/09 5850 16.0 0328 J 0.798 2.62 0.798 58.9 0.399 0.191 0.160 1.01 B 1.60
SZ-12 JIS1F9 116409 9750 20.1 0.534 ] 1.01 426 1.01 94.3 0.503 0.354 0.201 1.52 B 201
Blank J191H1 7/16/09 198 13.3 0.667 uJ 0.667 0.251 B 0.667 2.16 0.334 0.041 B 0.133 1.33 u 1.33

. HELS ‘S | Cadi Calcium Chromium Cabalt Copper Hexavalent Chromium

Sample Location Number Datré

mg/k Q] POL | mgke | Q | POL mghkg | Q | PQL wmgikg | Q PQL_| mg Q| POL_ | mghkg [ Q[ PQL
$Z-1 J191D8 7/16/09 0.106 B 0.185 5830 14.8 9.16 0.740 5.16 222 13.6 1.48 0.14 B 0.20
D‘}‘:‘;‘g‘; of J191HO 7/16/09 0.0825 B 0.206 5820 16.5 8.70 0.824 497 247 125 1.65 0.20 u 0.20
SZ-2 J191D% 7/16/09 0.0951 B 0225 6360 18.0 11.7 0.500 6.10 270 2 1.80 0.20 8] 0.20
SZ-3 Ji91F0 7/16/09 | 0.0950 B 0.165 4240 132 12.5 0.660 7.29 1.98 102 132 0.42 0.20
SZ-4 J191F} 1/16/09 0.0964 B 0.164 6880 13.1 10.8 0.656 5.91 1.97 124 131 022 020
SZ-3 J191F2 7/16/09 0.0714 B 0.210 6460 16.8 10.7 0.839 4.18 2.52 10.5 1.68 0.21 U 0.21
SZ-6 JI81F3 7/16/09 0.0903 B 0.185 5030 14.8 13.1 0.742 3.35 223 12.4 1.48 0.21 u 021
§2-7 19iF4 7/16/09 0.i12 B 0.229 6290 18.3 10.4 0.915 5.54 2.74 127 1.83 0.20 u 0.20
SZ-8 JI91F5 7/16/09 0.0972 B 0.166 7470 13.3 11.8 0.663 4.54 1.99 11.7 0.133 0.21 u 0.21
8§29 J191F6 7/16/09 0.0963 B 0.201 5030 16.1 il1.1 0.808 6.16 241 133 0.161 0.16 B 0.21
SZ-10 J191F7 7/16/09 0.0629 B 0.197 5710 158 10.8 0.788 4.36 2.36 11.8 1.58 0.20 U 0.21
szn JI9IF8_| 16/09 | 00633 | B 2.00 6130 16.0 9.59 0.798 5.02 239 19 1.60 020 [ UI| 020
SZ-12 JI91F9 716/09 Q.11 B 0.251 4770 20.1 13.4 1.01 1.75 3.02 153 2.01 0.25 uJ S

Blank J191HI 7/16/09 0.167 U 0.167 44.3 13.3 0.667 8] 0.667 2.00 U 2.00 (.398 B 1.33 e R

Attach 1 Sheet No.
Originator J. D. Skoglie Date 9/28/09
Checked II. M Suljoway Date 9/28/09
Cale. No. 010( \-VO111 Rev. No. 1
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Attachment 1. 116-H-9 Seal Pit Crib Verification Sample Results

Sample Location HEIS Sampl Iron Lead Magnesium Mgnaanese Mereur Molybdenum
Number Date m; Q POL mg/kg Q PQL mg/ke Q [~ POQL mg/kg PQL mg/kg Q_ POL mgkg | Q PQL
szl 1191D8 | 7/16/09 | 15400 148 4.10 0.740 4140 3.70 252 0740 | 00131 | B | 00238 | 0231 | B | 0740
D‘}‘;’;'};"f JISIHO | 7116009 | 15100 16.5 385 0.824 3870 412 232 0824 | 00101 | B | 00238 | 0235 | B| 0824
S22 119109 | 716091 17500 18.0 7.02 0.900 4350 450 287 0900 | 000917 | B | 0.0275 | 0228 | B | 0500
Sz3 JI9IF0 | 7716409 | 20400 132 625 0,660 4900 330 311 0660 | 00182 | B | 00282 | 0252 | B | 0.660
S7-4 N9IFL_| 716009 | 17200 131 5.02 0.656 4220 328 267 0656 | 00131 | B | 00303 | 0200 | B | 0656
75 11902 | 7/16/09 | 11900 163 375 0.839 3710 4.20 21 0.839 | 00170 | B | 00288 | 0210 | B| 0839
SZ-6 JI9TF3 | 7/16/09 | 16000 14.3 8.84 0.742 3770 37 236 0747 | 000935 | B | 00267 | 0217 | B] 0742
A N91F4_| 716009 | 16600 183 7.89 0915 3940 457 253 0515 | 00145 | B | 00274 | 0286 | B ] 0915
528 N9IFS | 7/16/05 | 12600 133 4.94 0.663 3940 330 246 0.663 | 00132 | B | 00300 | 0209 | B | 0.663
529 J191F6 | 7/16/09 | 17800 16.1 552 0.805 1230 4.02 282 0805 | 00151 | B | 00250 | 0232 | B | 080S
$Z-10 JI91F7 | 7116/09 | 14100 15.8 3.61 0.788 3550 3.94 212 0788 | 00138 | B | 00303 | 0204 | B| 0.788
SZ.11 TI9IFS | 7/16/09 | 14600 16.0 4.19 0.798 1890 3.99 224 0798 | 00114 | B | 00297 | 0171 | B | 0.798
SZ-12 J191F | /1609 | 22100 20.1 6.04 1.01 4990 5.03 351 1.01 00133 | B | 00295 | 0251 | B| 101
Blank JI91HI | 7716/09 | 316 133 0.651 B 0.667 30.1 334 72 0.667 | 00281 | U | 00281 | 0667 | U | 0.667
Sample Location HEIS Sample Nickel Potassium Selenium | Silver Sodium
Numbes Date mglkg Q PQL mg/kg Q PQL myg ks Q PQL mg/kg PQL mplkg Q PQL mghg | Q POL
| szl J191D8_| 7/16/09 | _ 8.86 185 | 930 74.0 0740 | U | 0.740 789 444 0740 | U | 0.740 169 37.0
D‘;';';i“é;"r J191HO | 7/16/09 |  8.40 2.06 798 824 0824 | U | 0824 621 494 0824 | U | 0824 135 412
SZ-2 T191D9_| 716105 | 10.7 225 1290 90.0 0.900 | U | 0500 1110 5.40 0500 | U | 0900 171 450
S2-3 JI9LF0 | 771609 | 117 1.65 1600 66.0 0.660 | U | 0660 1300 3.96 0660 | U | 0.660 174 3340
S2-4 J9IF1 | 7716009 | 9.05 1.64 1330 656 0656 | U | 0656 1140 3.94 0656 | U | 0.656 167 23
525 J191F2_ | 716/09 | 9.66 210 800 83.9 0.839 | U | 0938 538 5.04 0839 | U | 0.839 130 42.0
. Sie JI91F3__| 71605 | 9.44 185 951 74.2 0742 | U | o142 1180 4.45 0742 | U | 0142 163 37.1
TSz U e | ey |97 229 590 915 0915 [ U | 095 345 5.45 0015 | U | 0915 187 45.7
528 TI91F5 [ 7716009 | 9.81 1.66 956 66.3 0663 | U | 0663 T 3.98 0663 | U | 0663 148 32.2
SZ.9 Ji91F6_| 7/16/09 | _ 9.80 2.01 1230 80.5 0805 | U | 0.805 718 4.82 0.805 | U | 0.805 150 40.2
SZ-10 JI91F7_| 7/16/09 | 849 1.97 617 78.8 0788 | U | 0.788 408 473 0788 | U | 0788 149 354
SZ-11 JI91F8 | 7/16/09 | 9.99 2.00 843 79.8 0798 | U | 0.798 768 4.79 0798 ' U | 0798 147 35.9
s212 JI91F | 7/16/09 | __11.9 251 1930 101 1.0 U 1.0 1380 6.03 101 U 1.01 189 50.3
Blank N9UN | 716609 | 1.67 U 1.67 29.5 B 66.7 0262 | B_| 0667 195 4.00 0667 U | 0667 334 | U] 334
Sample Location HEIS Sampl Vanadium Zinc
Number Date mg/kg Q PQL mg/kg Q PQL
§z-1 JISIDS_ | 7/16/09 | 384 0.740 335 222
Duplicate of
oD JI91HO | 716/09 | 364 0.824 31.7 2.47
Sz.2 119iDS | 716109 | 423 0.900 35.1 2.70
SZ3 JI91F0_ | 7/16/09 | 449 0.660 402 1,98
52.4 TI9IFL_| 7716009 | _ 39.0 0.656 355 1.97
SZ-5 T191F2_ | 716009 | 271 0.839 272 252
SZ:6 J191F3_| 716009 | 412 0.742 342 223
Sz T191F4__| 716009 | 42,0 0.915 352 274
S8 191F5 | 716009 | 268 0,663 296 1.99
$2-9 T191F6 | 7116009 | 413 0,805 36.7 241
SZ-10 TI91F7_| 716109 | 364 0.788 269 236 Altachm: 1 Sheet No. 40fs
SZ11 JI91F8_ | 116009 | 37.0 0.798 29.9 239 Originator 1. D. Skoglie Date 9722109
5212 JI9IFS | 71609 | 49.0 1,01 3.3 3,02 Checked H_M._ Sulloway. Date 9722109
Blank JI91HI_| 7/16/09 | 0309 | B | 0.667 0987 B 2.00 Calc. No. 0100H-CA-VOI11 Rev. No. 1
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Attachment 1. 116-H-9 Seal Pit Crib Verification S

iple Results

SZ-1 J191D8 - Sampled on 7/16/09 SZ-2 n 91711)1!:; ;OS;mpled on | SZ-3 .11917 7‘106; Os;mpled on | SZ-4 Jl9§7§"116; os;mpled on | SZ-5 171/7126; l]S;zmpled on | SZ-6 Jl9l7]/7]36; ‘]S;mpled on
CONSTITUENT
uglkg PQL  {ug/kg Q PQL | ug/kg Q PQL  |ug/kg Q PQL  |ug/kg Q PQL  Jug/kg Q PQL
Aroclor-1016 134 U 134 i3.4 U 13.4 13.3 U 13.3 13.4 19) i34 14.1 U 14.1 142 u 14.2
Aroclor-1221 134 8] 13.4 134 u 13.4 13.3 U 133 134 U 134 14.1 U 14.1 142 U 14.2
Aroclor-1232 134 U 134 13.4 U 13.4 13.3 U 13.3 13.4 9] 134 14.1 U 14.1 14.2 U 14.2
Aroclor-1242 134 u 13.4 134 u 134 133 U 133 134 U 134 14.1 U 4.1 142 u 14.2
Aroclor-1248 13.4 U 13.4 134 9] 13.4 13.3 U 133 134 U 134 14.1 U 14.1 14.2 u 14.2
Aroclor-1254 134 u 134 134 U 134 23.1 13.3 13.4 U 134 14.1 U 14.1 14.2 U 14.2
Aroclor-1260 13.4 U 13.4 134 U 13.4 9.56 J 13.3 134 U 134 14.1 U 14.1 14.2 U 14.2
o) - SZ-8 J191F5 - Sampled on SZ-9 J191F6 - Sampled on | SZ-10 J191F7 - Sampled on | SZ-11 J191F8§ - Sampled on | SZ-12 J191F9 - Sampled on
SZ-7 J191F4 - Sampled on 7/16/09
CONSTITUENT 7/16/09 7/16/09 7/16/09 7/16/09 7/16/09
ug/kg Q PQL | ug/kg Q PQL | ug/kg Q PQL  jug/kg Q PQL | ug/ky PQL  |ugrkg Q PQL
Aroclor-1016 134 u 134 13.8 U 138 13.7 U 13.7 134 U 134 13.6 9] 13.6 16.6 U 16.6
Aroclor-1221 134 U 13.4 13.8 U 138 13.7 U 13.7 13.4 U 134 13.6 U 13.6 16.6 U 16.6
Aroclor-1232 134 U 13.4 13.8 U 13.8 13.7 U 13.7 13.4 U 134 13.6 U 13.6 16.€ U 16.6
Aroclor-1242 13.4 U 13.4 13.8 U 13.8 13.7 U 13.7 134 U 134 13.6 U 13.6 16.¢ u 16.6
Aroclor-1248 13.4 U 13.4 13.3 U 13.8 13.7 U 13.7 13.4 U 134 13.6 U 13.6 16.¢ U 16.6
Aroclor-1254 134 U 13.4 13.8 U 13.8 13.7 U 13.7 13.4 U 134 13.6 U 13.6 16.¢ U 16.6
Aroclor-1260 134 U 13.4 13.8 U 13.8 13.7 U 13.7 13.4 U 134 13.6 U 13.6 16.6 | 9] 16.6
Duplicate of J191D§, J191H¢ -
CONSTITUENT Sampled on 7/16/09
ug/kg Q POL
Aroclor-1016 13.4 U 13.4
Aroclor-1221 13.4 U 134
Aroclor-1232 134 1] 13.4
Aroclor-1242 13.4 U 134 Attachment 1 Sheet No. 50f$
Aroclor-1248 13.4 U 13.4 Originator J.D. S Date 9/22/09
Aroclor-1254 13.4 9] 134 Checked H. M. S Date 9/22/09
Aroclor-1260 134 U 13.4 Calc. No. 0100H-C. 1 Rev. No. 1
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CALCULATION COVER SHEET

Project Title: 100-H Field Remediation

Rev. 2

Acrobat 8.0

Job No. 14655

Area: 116-H-9

Discipline: Environmental

*Calculation No: 0100H-CA-V0114

Subject: 11~ ** ~ ==~ ™ C-* Direct Contact Hazard Quotient and Carcinogenic Risk Calculation

L

| r

No:

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

77/
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SUMMARY OF REVISION
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Washir —*-~ "2~ Hanfgtd, Inc. CALCULATION SHEET

Originatui. | +. J. unuglie A Date: | 09/30/09 Calc. No.: | 0100H-CA-V0114 Rev.: 0
Project: [ 100-H Area Field Remediation Job No: 14655 Checked: | H. M. Sulloway [ Date: | 09/30/09
Subject: | 116-H-9 Seal Pit Crib Direct Contact Hazard Quotient and Carcinogenic Risk C~'—-"~+-1 | “—No. * -°3

PURPOSE:

Provide documentation to support the calculation of the direct contact hazard quotient (HQ) and
excess carcinogenic risk for the 116-H-9 seal pit crib. In accordance with the remedial action goals
(RAGs) in the remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2005), the
following criteria must be met:

1)
2)

3)
4)

1y

2)

3)

An HQ of <1.0 for all individual noncarcinogens

A cumulative HQ of <1.0 for noncarcinogens

An excess cancer risk of <1 x 10 for individual carcinogens
A cumulative excess cancer risk of <1 x 107 for carcinogens.

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

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

WCH, 2009, /16-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations,
(0100H-CA-V0111), Rev 0, Washington Closure Hanford, Inc., Richland, Washington.

SOLUTION:

1y

2)

3)

4)

Generate an HQ for each noncarcinogenic constituent detected above background or required
detection limit/practical quantitation limit and compare it to the individual HQ of <1.0
(DOE-RL 2005).

Sum the HQs and compare this value to the cumulative HQ of <1.0.
Generate an excess cancer risk value for each carcinogenic constituent detected above
background or required detection limit/practical quantitation limit and compare it to the excess

cancer risk of <1 x 10 (DOE-RL 2005).

Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 107

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib A-22
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Washington Closure Hanfoyd, Inc. CALCULATION SHEET

Originator: | J. D. Skoglie 4} Date: | 09/30/09 Calc. No.: | 0100H-CA-VO114{4 1 Rev.: 0
Project: | 100-H Area Field Remediation Job No: 14655 Checked: | H. M. Sulloway, Date: | 09/30/09
Subject: | 116-H-9 Seal Pit Crib Direct Contact Hazard Quotient and Carcinogenic Risk Calculation /' Sheet No. 2 of 3

METHODOLOGY:

The 116-H-9 seal pit crib consists of an excavation area for the purpose of verification sampling.

Direct contact hazard quotient and carcinogenic risk calculations for the 116-H-9 waste site were
conservatively calculated for the entire waste site using the greater of the statistically determined
values for each analyte from WCH (2009). Of the contaminants of potential concern (COPCs) for
this site with established background levels, there were not any that were quantitated at a
concentration above Hanford Site or Washington State background. Aroclor 1254, aroclor 1260,

t  nand molybc wum i HQandrisk cu ions because these analytes wi land a
Washington State or Hantford Site background value is not available. Hexavalent chromium was
detected by laboratory analysis and cannot be attributed to natural occurrence. All other site
nonradionuclide COPCs were not detected or were quantified below background levels. An example

- of the HQ and risk calculations is presented below:

1) For example, the maximum value for boron is 1.27 mg/kg, divided by the noncarcinogenic RAG
value of 7,200 mg/kg (calculated in accordance with the noncarcinogenic toxics effects formula
in WAC 173-340-740[3]), is 1.8 x 10™*. Comparing this value, and all other individual values, to
the requirement of <1.0, this criterion is met.

2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be
obtained by summing the individual values. (To avoid errors due to intermediate rounding, the
individual HQ values prior to rounding are used for this calculation.) The sum of the HQ values
is 1.7 x 1072 Comparing this value to the requirement of <1.0, this criterion is met.

3) To calculate the excess cancer risk, the maximum or statistical value is divided by the
carcinogenic RAG value, and then multiplied by 1 x 10, For example, the maximum value for
hexavalent chromium is 0.42 mg/kg; divided by 2.1 mg/kg, and multiplied as indicated, is
2.0 x 10”. Comparing this value to the requirement of <1 x 10, this criterion is met.

4) After these calculations are completed for the carcinogenic analytes, the cumulative excess
cancer risk is obtained by summing the individual values. The sum of the excess cancer risk is
2.7x 107 Comparing this value to the requirement of <1 x 107, this criterion is met.

RESULTS:

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

2) List the cumulative noncarcinogenic HQ >1.0: None

3) List individual carcinogens and corresponding excess cancer risk >1 x 10°: None
4) List the cumulative excess cancer risk for carcinogens >1 x 10”: None.

Table 1 shows the results of the calculations.

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib A-23
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Washington Closure Hanfggd, Inc. CAILCULATION SHEET A

Originator: | J. D. Skoglie /Y ] Date: | 09/36/09 | Calc. No.: | 0100H-CA-VO1]4 J;]Y  Rev.: | 0
Project: | 100-H Arca Field Remediation | JobNo: | 14655 |  Checked: | H. M. Sulloway 4 { Date: | 09/30/09
Subject: | 116-H-9 Seal Pit Crib Direct Contact Hazard Quotient and Carcinogenic Risk Calculation Sheet No. 3 of 3

Table 1. Direct Contact Hazard Quotient and Excess Cancer Risk Results for the 116-H-9 Seal

Pit Crib.
Maximum or | Noncarcinogen Carcinogen ;
Contaminants of Concern® Statistical Value® RAG" Hazard Quotient RAG" Car;li:;gen

(mg/kg) (my/kg) (mg/kg)
Metals' ESE T R EEEE
Boron 1.27 7,200 1.8E-04 - -~
Hexavalent Chromium® 0.42 240 1.8E-03 2.1 2.0E-07
Molybdenum 0.241 400 6.0E-04 - -
Aroclor 1254 0.0231 1.6 1.4E-02 0.5 1 4.6E-08
Aroclor 1260 o -- -- 0.5 | 1.9E-08
Totals - B B R
Cumula.... .._ard [ 1.7E-02
Cumulative Excess Cancer Risk: [ 2.7E-07

N
* = From WCH (2009).

® = Value obtained from the RDR/RAWP (DOE-RL 2005) or Washington 4dministrative Code (WAC) 173-340-740(3), Method B, 1996.

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

-- = not applicable
RAG = remedial action goal

CONCLUSION:

This calculation demonstrates that the 116-H-9 Seal Pit Crib meets the requirements for the direct contact
hazard quotient and excess carcinogenic risk as identified in the RDR/RAWP (DOE-RL 2005).

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib
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Acrobat 8.0
CALCULATION COVER SHEET
Project Title: 100-H Area Field Remediation Job No. 14655
Area: 100-H
Discipline: Environmental *Calculation No: 0100H-CA-V0116

Subject: 116-H-9 Seal Pit Crib Hazard Quotient and Carcinogenic Risk Calculation for Protection of Groundwater

[l OO}

Computer Pr am Program No

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

Committed Calculation [X] Preliminary [ Superseded [ ] Voided []
‘Rev. |~ SheetNumbers | Orginator - |  Checker | Reviewer | Approval | ' Date
Cover=1 B\M . / /
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Washington Closure Hanfqa'd, Inc. CALCULATION SHEET
Originator; | J. D. Skoglie /3 Date: | 10/21/09 Calc. No.: | 0100H-CA-VOl 16 Rev.: 0
Project; { 100-H Field Remediation Job No: 14655 Checked: | H. M. Sulloway Date: | 10/21/09
.| 116-H-9 Seal Pit Crib Hazard Quotient and Carcinogenic Risk Calculation for Protection of  *
Subject: | & o dwater Sheet No. 1 of 3
PURPOSE:

Provide documentation to support the calculation of the hazard quotient (HQ) and excess carcinogenic
risk associated with soil contaminant levels compared to soil cleanup levels for protection of
groundwater for the 116-H-9 waste site. In accordance with the remedial action goals (RAGs) in the
remedial design report/remedial action work plan (RDR/RAWP) (DOE-RL 2005), the following criteria
must be met:

1) An HQ of <1.0 for all individual noncarcinogens

2) A cumulative HQ of <1.0 for noncarcinogens

3) An excess cancer risk of <1 x 10® for individual carcinogens
4) A cumulative excess cancer risk of <1 x 10? for carcin:  ms.

GIVEN/REFERENCES:

1) BHI, 2005, 100 Area Analogous Sites RESRAD Evaluation, Calculation No. 0100X-CA-V0050
Rev 0, Bechtel Hanford, Inc., Richland, Washington.

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

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

4) WAC 173-340-740(3)(a)(i1)(A), “Groundwater Protection.”

5) WCH, 2009, /16-H-9 Seal Pit Crib Cleanup Verification 95% UCL Calculations,
0100H-CA-VO0111, Rev 0, Washington Closure Hanford, Inc., Richland, Washington.

SOLUTION:

1) Generate a HQ for each noncarcinogenic constituent detected above background in soil and with a
K4 less than that required to show no migration to groundwater in 1,000 years using the RESRAD
generic site model (BHI 2005).

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

3) Generate an excess cancer risk value for each carcinogenic constituent detected above background in
soil and with a K4 less than that required to show no migration to groundwater in 1,000 years using

the RESRAD generic site model (BHI 2005).

4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10°,

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib A-26
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Washington Closure Hanfoﬂi, Ir- CALCULATION §¥'==T
Originator: | J. D. Skoglie  /}) Date: | 10/21/». , Cale. No.: | 0100H-CA-V0116 Rev.: v
Project: | 100-H Field ReMiediation Job No: 14655 |  Checked: | H. M. Sulloway \\J\\ ") Date: | 10/21/09
Subject: 2316 -H-9 Seal Pit Crib Hazard Quotient and Carcinogenic Risk Calculation for Protection of ¥ Sheet No. 2 of 3
roundwater
METHODOLOGY:

The 116-H-9 waste site consisted of an excavation area for the purpose of verification sampling.

Hazard quotient and carcinogenic risk calculations for potential impact to groundwater at the 116-H-9
site were conservatively calculated for the entire waste site using the greater of the statistical or
maximum value for each analyte from WCH (2009). Of the contaminants of potential concerm (COPCs)
for this site, boron and hexavalent chromium are included because they do not have a Hanford Site-
specific or Washington State background value available and their respective distribution coefficient is

: 1 ary to show no ion tc undv erin 1,000 rsusingthege ics
RESRAD model (BHI 2005). Based on this model and a vadose zone of approximately 7 m (23 ft)
12 thickness, a K4 of 10 or greater is required to show no predicted migration to groundwater in 1,000 years
13 using the generic site model. All other site nonradionuclide COPCs were not detected, quantified below
14 background levels, or have a K, greater than 10. An example of the HQ and risk calculations for soil
15  constituents with a potential impact to groundwater is presented below:

—
—_— O D 0~ R AW N —

16

17 1) The hazard quotient is defined as the ratio of the dose of a substance obtained over a specified time
18 (mg/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 (pg/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/1000 pg (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 1.27 mg/kg, divided by the noncarcinogenic RAG value of 320
25 mg/kg, is 4.0 x 10~ Comparing this value, and all other individual values, to the requirement of
26 <1.0, this criterion is met.

27

28 2) Afier 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 md1v1dual HQ values prior to rounding are used for this calculation.) The sum of the HQ values is
31 9.1x10% 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 116-H-9 waste site; therefore, no
34 calculations of excess carcinogenic risk were performed.

35

36 4) WAC 173-340-740(3)(a)(i1)(A) (1996) provides the “100 times rule” but also states “unless it can be

37 demonstrated that a higher soil concentration is protective of ground water at the site.” When the “100 times
38 rule” values are exceeded, RESRAD was used to demonstrate that higher soil concentrations may be

39 protective of groundwater.”

40

41

42

43  RESULTS:

44

45 1) Listindividual noncarcinogens and corresponding HQs >1.0: None
46  2) List the cumulative noncarcinogenic HQ >1.0: None
47 3) List individual carcinogens and corresponding excess cancer risk >1 x 10®: None

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib A-27
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APPENDIX C

DATA QUALITY ASSESSMENT

VERIFICATION SAMPLING

A data quality assessment (DQA) was performed to compare the verification sampling approach
and resulting analytical data with the sampling and data requirements specified in the
site-specific sample design for the 116-H-9 waste site (WCH 2009b). This DQA was performed
in accc ;e with site specific data aualitv obiectives found in the 100 Area Remedial Action
Samplii  and Analysis Plan )09).

A review of the sample design (WCH 2009b), the field logbook (WCH 2009a), and applicable
analytical data packages has been performed as part of this DQA. All samples were collected
and analyzed per the sample design. In addition, nickel-63 analysis was requested on the chain
of custody for the samples collected, though nickel-63 analysis is not required per the sample
design (WCH 2009b). Therefore, nickel-63 results for the 116-H-9 waste site were not evaluated
as part of this DQA.

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

Verification sample data collected at the 116-H-9 waste site were provided by the laboratory in
sample delivery group (SDG) K1704. SDG K1704 was submitted for third-party validation. No
major deficiencies were found in the analytical data set. Minor deficiencies were identified in
the analytical data set and are discussed 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.

SDG K1704

This SDG comprises 13 statistical soil samples (J191D8 through J191D9, J191FO through
J191F9, and J191HO) collected from the 116-H-9 excavation. A field duplicate pair
(J191D8/J191HO) is included in this SDG. These samples were analyzed for inductively coupled
plasma (ICP) metals, mercury, hexavalent chromium, polychlorinated biphenyls (PCBs),
strontium-90, isotopic plutonium, isotopic uranium, tritium, carbon-14, and by gamma
spectroscopy. In addition, one equipment blank (J191H1) was collected and analyzed for ICP
metals and mercury. Minor deficiencies are as follows.

Remaining Sites Verification Package for 116-H-9, 117-H Seal Pit Crib C-1
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In the radionuclide analysis, all tritium and carbon-14 results were qualified as estimates and
flagged “J” by third-party validation, due to the lack of a matrix spike (MS) analysis. Estimated
data are usable for decision-making purposes.

In the ICP metals analysis, aluminum, antimony, iron, and silicon MS recoveries are out of
project acceptance criteria. For most of these analytes, the spiking concentration was
insignificant compared to the native concentration in the sample from which the MS was
prepared. The deficiency in the MS is a reflection of the analytical variability of the native
concentration rather than a measure of the recovery from the sample. Antimony did not have
mismatched spike and native concentrations in the original MS. The original MS recovery for
antimony was 49%. The antimony data for SDG K1704 were qualified as estimates and flagged
“J” by third-party validation. Estimated data are usable for decision-making purposes.

In the hexavalent chromium analysis, third-party validation qualified the result for sample
J191F9 as an estimate with a “J” flag because the sample container was broken in transit.
1 le e b for on dng pr | oses.

FIELD QUALITY ASSURANCE/QUALITY CONTROL

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

Field quality assurance/quality control (QA/QC) measures are used to assess potential sources of
error and cross contamination of samples that could bias results. Field QA/QC samples, listed in
the field logbook (WCH 2009a), are the primary and duplicate sample pair (J191D8/J191HO)
from the 116-H-9 excavation. The main and QA/QC sample results are presented in

Appendix A.

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. RPDs 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. RPDs of analytes detected at low concentrations (less than five times
the detection limit) are not considered to be indicative of the analytical system performance.
None of the RPDs calculated for the field duplicate are above the acceptance criteria (30%). The
data are usable for decision-making purposes. The 95% upper confidence limit calculation brief
in Appendix A provides details on duplicate pair evaluation and RPD calculation.

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 A) to
indicate that a visual check of the data is required by the reviewer. No sample results required
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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 116-H-9
waste site verification sampling data found that the analytical results are accurate within the
standard errors associated with the analytical methods, sampling, and sample handling. The
DQA review for the 116-H-9 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 verification sample analytical data are stored in the
Environmental Restoration project-specific database prior to being submitted for inclusion in the
Hanford Environmental Information System database. The verification sample analytical data
are also summarized in Appendix A.
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