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1 Purpose

The purpose of this environmental calculation is to document the assumptions, equations, and methods
used to calculate the potential human health risks and hazards associated with exposure to radionuclides
and nonradionuclides in groundwater under a residential tap water exposure scenario. It is assumed that
the source of tap water is groundwater obtained from the 200-BP-5 and 200-PO-1 Groundwater Operable
Units (OU). Potential cancer risks and noncancer hazards are calculated for the ingestion, dermal contact,
and inhalation exposure routes associated with the tap water exposure scenario. The results of all
exposure routes are summed to provide total excess lifetime cancer risk (ELCR) or hazard index (HI)
from direct contact with tap water by a residential receptor. This methodology is used to calculate intake,
ELCR both radiological and nonradiological analytes and HI for nonradiological analytes. For this
calculation, any analyte detected at least once in groundwater at the 200-BP-5 and 200-PO-1
Groundwater OUs is included in the calculations. Cancer risks and noncancer hazards are calculated and
presented separately for each of the 12 200-BP-5 Groundwater OU exposure areas. All but one of the
exposure areas include wells screened in the unconfined aquifer. The 12 200-BP-5 Groundwater OU
exposure areas are as follows:

e Low-Level Waste Management Area-1 (LLWMA1) (218-E-10 Landfill)

o Low-Level Waste Management Area-2 (LLWMAZ2) and the 216-B-63 Trench
e Waste Management Area (WMA) B-BX-BY Tank Farms

e WMA C Tank Farm

e B Plant

e Semiworks

e Liquid Effluent Retention Basin (LERF)

e Gable Mountain Pond

e 200-BP-5 West

e 200-BP-5 Far Field (North of Gable Gap)

e 200-BP-5 Near River

e 200- BP-5 Confined — the only exposure area screened in the confined aquifer.

Risks and hazards are calculated and presented separately for each of the seven 200-PO-1 Groundwater
OU exposure areas. All of the exposure areas include wells that are screened in the unconfined aquifer.
The seven 200-PO-1 Groundwater OU exposure areas are as follows:

e PUREX Cribs

o  WMA A-AX Tank Farms and the 216-A-29 Ditch

e BC Cribs and Trenches

e 216-B-3 Pond Facility (Three lobes)

e Nonradioactive Dangerous Waste Landfill/Solid Waste Landfill NRDWL/SWL)
e 200-PO-1 Far Field

e 200-PO-1 Near River

In addition to the exposure areas, well-specific cancer risks and noncancer hazards are calculated for 60
wells within the 200-BP-5 Groundwater OU and for 58 wells within the 200-PO-1 Groundwater OU.
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This risk assessment supports DOE/RL-2009-127, Remedial Investigation Report for the 200-BP-5
Groundwater Operable Unit and DOE/RL-2009-85, Remedial Investigation Report for the 200-PO-1
Groundwater Operable Unit Addendum.

2 Background

The following subsections provide brief descriptions of cancer risks and noncancer health hazards, the
exposure routes included with the tap water exposure scenario, and the references used in this
environmental calculation.

2.1  Carcinogenic Effects

The potential for carcinogenic effects is evaluated by estimating incremental increases in the probability
of developing cancer over a lifetime (excess lifetime cancer risk [ELCR]), above the background
probability of developing cancer (that is, if no exposure to site contaminants occurs). Cancer slope
factors developed by EPA are considered to be plausible upper bound estimates of the cancer potencies of
contaminants. Using these cancer slope factors in calculating risks results in plausible, upper-bound
estimates of risk; there is reasonable confidence that the actual cancer risks will not exceed the estimated
risks and may actually be lower (EPA/540/1 89/002, Risk Assessment Guidance for Superfund Volume |
Human Health Evaluation Manual (Part A): Interim Final).

Although synergistic or antagonistic interactions might occur between cancer-causing contaminants and
other contaminants, information is generally lacking in the toxicological literature to predict
quantitatively the effects of these potential interactions. Therefore, in this assessment, cancer risks are
treated as independent and additive within an exposure route. This is consistent with the EPA guidelines
on chemical mixtures presented in EPA/630/P-03/001F, Guidelines for Carcinogen Risk Assessment.

2.2 Noncarcinogenic Effects

For noncarcinogenic effects, the likelihood that a receptor will develop an adverse effect is estimated by
comparing the predicted level of exposure for a particular contaminant with the highest level of exposure
that is considered protective (that is, its reference dose [RfD]). The ratio of the chronic daily intake (CDI)
divided by the RfD is termed the hazard quotient (HQ).

When the HQ for a contaminant exceeds 1 (that is, exposure exceeds the RfD), there is a concern for
potential noncarcinogenic health effects. To assess the potential for noncarcinogenic effects posed by
exposure to multiple contaminants, a hazard index (HI) approach is used, in accordance with EPA
guidance (EPA/540/1-89/002). This approach assumes that the noncancer hazards associated with
exposure to multiple contaminants are simply additive; synergistic or antagonistic interactions between
contaminants, which are largely unknown, are not accounted for.

2.3 Exposure Routes

Potentially complete exposure routes associated with the tap water exposure pathway for the residential
exposure scenario are:

e Ingestion of water,
e Inhalation of volatiles when showering or bathing and household use of tap water,

e Dermal contact with water while showering or bathing and household use of tap water.
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EPA considers external radiation to be a significant exposure route for radionuclides only in soil
(EPA/540/1-89/002). External radiation from radionuclides in water is considered insignificant due to the
radiation shielding effects of the water. Therefore, EPA does not publish radionuclide cancer slope
factors to quantify cancer risk from external or dermal exposure to radionuclides in groundwater.

Because this evaluation assesses risks associated with radionuclides only in water, radionuclide cancer
risk is calculated only for the ingestion and inhalation exposure routes.

2.4

References

For the tap water exposure scenario, contaminant intake is quantified using standard equations and
procedures as specified in the following references:

EPA/540/1-89/002, Risk Assessment Guidance for Superfund: Volume 1—Human Health Evaluation
Manual, Part A, Interim Final;

EPA/540/R-92/003, Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation
Manual (Part B, Development of Risk-based Preliminary Remediation Goals): Interim;

EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment): Final; and

EPA-540-R-070-002, Risk Assessment Guidance for Superfund: Volume 1—Human Health
Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment);

ORNL, 2014, The Risk Assessment Information System (RAIS) (http://rais.ornl.gov/)

0 RAIS Risk Exposure Models for Chemicals User’s Guide
(http://rais.ornl.gov/tools/rais_chemical risk guide.html)

O RAIS Risk Exposure Models for Radionuclides User's Guide
(http://rais.ornl.gov/tools/rais_rad_risk guide.html)
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3 Methodology

This section provides the equations (and their applicable bases) used to calculate intake, cancer risks and
noncancer hazards associated with exposure to analytes in groundwater via the exposure routes associated
with the tap water exposure scenario. Definitions of variables and input values for the equations are
provided in Table 3-1.

3.1 Intake and Risk Equations for Water Ingestion

The bases for the equations used to calculate intake, risk, and hazard associated with the water ingestion
route are summarized in Table 3-2. Equations are provided in the following subsections.

Table 3-2. Calculated Values and Reference Bases Used for the Water Ingestion Exposure Route

Symbol for
Effect Calculated Value Reference
Carcinogenic CDI RAIS Risk Exposure Models for Chemicals User's Guide
IRWag; (ORNL, 2014)
Risk EPA/540/R-92/003
Noncarcinogenic CDI RAIS Risk Exposure Models for Chemicals User’'s Guide
(ORNL, 2014)
HQ EPA/540/R-92/003
Radionuclide CDI RAIS Risk Exposure Models for Radionuclides User's Guide
IRW_RADagj (ORNL, 2014)
Risk EPA/540/R-92/003

Notes:

CDI= chronic daily intake

HQ= hazard quotient

IRWadj = age-adjusted water ingestion rate.

IRW_RADag = age-adjusted water ingestion rate for radionuclides.

EPA/540/R-92/003, Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual
(Part B, Development of Risk-based Preliminary Remediation Goals): Interim.

ORNL, 2014, The Risk Assessment Information System (RAIS).

3.1.1 Ingestion of Water—Carcinogenic Effects

For ingestion of carcinogens, the chronic daily intake (CDI) is calculated using the following equations:

_ C,xIRW,,xEF

CDI = (D
AT, xCF1

where:

ED IRW ED 4 - ED IRW
c X c . ( a c )X a )
BW ¢ BW 4

Cancer risk is calculated using the following equation:

IRW adj =

RISK =CDI x CSF 3)



Table 3-1. Summary of Exposure Assumptions Used for the Tap Water Exposure Scenario for the 200-BP-5 and 200-PO-1 Groundwater
Operable Units. (3 Pages)

Exposure Factor Symbol Value Units Source
Averaging Time — carcinogen ATc 70 years EPA/540/R-92/003
Averaging Time — noncarcinogen ATnc 26 years EPA/600/R-090/052F
Partitioning constant derived by Bunge Model B Analyte-specific unitless See Table 4-8 and Table 4-9
Adult Body Weight BWa 80 kg EPA/600/R-090/052F
Body Weight - child BW:. 15 kg EPA/600/R-090/052F
Conversion Factor CF1 365 days/year 1 year = 365 days
Conversion Factor CF2 1/24 days/ hour 1 day = 24 hours
Conversion Factor CF3 0.001 L/cm3 1L=1,000 cm?
Cancer Slope Factor - oral CSFo Analyte-specific (mg/kg-day)-! See Table 4-8 and Table 4-9
Chronic Daily Intake — carcinogen water ingestion CDI Calculated value mg/kg-day Equation 1
Chronic Daily Intake — noncarcinogen water ingestion CDI Calculated value mg/kg-day Equation 4
Chronic Daily Intake — radiological water ingestion CDI Calculated value pCi Equation 6
Chronic Daily Intake — carcinogen inhalation CDI Calculated value ug/md Equation 9
Chronic Daily Intake — noncarcinogen inhalation CDI Calculated value mg/m?3 Equation 11
Chronic Daily Intake — radiological inhalation CDI Calculated value pCi Equation 13
Chronic Daily Intake — carcinogen dermal CDI Calculated value mg/kg-day Equation 16
Chronic Daily Intake — noncarcinogen dermal CDI Calculated value mg/kg-day Equation 19
Contaminant concentration in groundwater Cw Analyte-specific mg/L or pCi/L ECF-HANFORD-13-0033
Absorbed dose per event DAevent Calculated value mg/cm?-event Equation 22, 23,and 24
Exposure Duration - resident? EDa 26 years EPA/600/R-090/052F
Exposure Duration - child EDc 6 year EPA/540/R-92/003
Exposure Frequency EF 350 days/year EPA/540/R-92/003
Exposure Time ET 24 hours/day OSWER Directive 9200.1-120
Event Time - adult ETa 0.71 hours/event EPA/600/R-090/052F
Event Time - child ETec 0.54 hours/event EPA/600/R-090/052F
Age-Adjusted Event Time ETaqj 0.671 hours/event Equation 21

0 "A3¥ ‘G€00-€L-AHOANVH-403



Table 3-1. Summary of Exposure Assumptions Used for the Tap Water Exposure Scenario for the 200-BP-5 and 200-PO-1 Groundwater

Operable Units. (3 Pages)

Exposure Factor Symbol Value Units Source
Event frequency EV 1 event/day EPA/540/R/99/005
Fraction of absorbed water FA Analyte-specific unitless See Table 4-8 and Table 4-9
Gastrointestinal absorption factor GIABS Analyte-specific unitless See Table 4-8 and Table 4-9
Age-Adjusted Inhalation Rate - radiological INH_RADad 460 m3-year/day Equation 14
Inhalation Rate - adult INHa 20 m3/day OSWER Directive 9285.6-03
Inhalation Rate - child INHc 10 m?3/day EPA/600/P-95/002Fa
Water Ingestion Rate - adult IRWa 25 L/day EPA/600/R-090/052F
Water Ingestion Rate - child IRW, 0.78 L/day EPA/600/R-090/052F
Age-adjusted Water Ingestion Rate — nonradiological IRWadj 0.937 L-year/kg-day Equation 2
Age-adjusted Water Ingestion Rate — radiological IRW_RADadj 54.68 L-year/day Equation 7
Inhalation Unit Risk IUR Analyte-specific (ug/m?3)" See Table 4-8 and Table 4-9
Dermal permeability coefficient Kp Analyte-specific cm/hour See Table 4-8 and Table 4-9
The constant pi T 3.14159 unitless -
Reference Concentration RfC Analyte-specific mg/m?3 See Table 4-8 and Table 4-9
Oral Chronic Reference Dose RfDo Analyte-specific mg/kg-day See Table 4-8 and Table 4-9
Age-adjusted Skin Surface Area SAad 7,776 e\?gzt;zg?ééy Equation 17
Skin Surface Area - adult SAa 20,900 cm? EPA/600/R-090/052F
Skin Surface Area - child SAc 6,378 cm? EPA/600/R-090/052F
Slope Factor - inhalation SFi Analyte-specific risk/pCi See Table 4-8 and Table 4-9
Slope Factor - oral SFo Analyte-specific risk/pCi See Table 4-8 and Table 4-9
Time to reach steady state conditions t Analyte-specific hour See Table 4-8 and Table 4-9
Lag time T Analyte-specific hours/event See Table 4-8 and Table 4-9
Volatilization Factor VF 0.5 L/m3 EPA/540/R-92/003

0 "A3¥ ‘G€00-€L-AHOANVH-403



Table 3-1. Summary of Exposure Assumptions Used for the Tap Water Exposure Scenario for the 200-BP-5 and 200-PO-1 Groundwater
Operable Units. (3 Pages)

Exposure Factor Symbol Value Units Source

Note:

a. ltis noted that the symbol EDa is assigned the corresponding value for the resident exposure duration (26 years) in the equations and
formulas documented in this ECF. The adult exposure duration is subsequently calculated in the equations and formulas as follows: EDa
- EDc (26 years - 6 years = 20 years).
ECF-HANFORD-13-0033, Exposure Point Concentrations for Baseline Conditions for Remedial Investigation/Feasibility Studies of the 200-BP-5
and 200-PO-1 Groundwater Operable Units.

EPA/540/R-92/003, Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part B, Development of Risk-based
Preliminary Remediation Goals): Interim.

EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume |: Human Health Evaluation Manual (Part E, Supplemental Guidance for
Dermal Risk Assessment): Final.

OSWER Directive 9285.6-03, Risk Assessment Guidance For Superfund Volume I: Human Health Evaluation Manual Supplemental Guidance,
"Standard Default Exposure Factors,” Interim Final.

OSWER Directive 9200.1-120, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.
EPA/600/P-95/002Fa, Exposure Factors Handbook Volume 1: General Factors.
EPA/600/R-090/052F, Exposure Factors Handbook 2011 Edition (Final).

0 "A3¥ ‘G€00-€L-AHOANVH-403
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3.1.2 Ingestion of Water—Noncarcinogenic Effects

For ingestion of noncarcinogens, the CDI is calculated using the following equation:

C,xIRW_x EF xED,

CDI = “4)
BW, x AT xCF1
Noncancer hazard is calculated using the following equation:
CDI
° = Rido (5)
3.1.3 Ingestion of Water—Radionuclides
For ingestion of radionuclides, the CDI is calculated using the following equations:
CDI =CW><IRW_RADadj x EF (6)
where:
IRW_RA[&dJ:(EQ;xIRV\é)+([EDd—EQ;]xIRV\é) e
Radiological cancer risk is calculated using the following equation:
RISK = CDI x SFo @®)

3.2 Intake and Risk Equations for Inhalation of Volatiles

The bases for the equations used to calculate intake, risk, and hazard associated with inhalation of
volatiles are summarized in Table 3-3. Equations are provided in the following subsections.

Table 3-3. Calculated Values and Reference Bases Used for the Tap Water Scenario Inhalation of
Volatiles Exposure Route

Symbol for
Effect Calculated Value  Reference
DI RAIS Risk Exposure Models for Chemicals User’s Guide
Carcinogenic (ORNL, 2014)
Risk EPA-540-R-070-002
DI RAIS Risk Exposure Models for Chemicals User’s Guide
Noncarcinogenic (ORNL, 2014)
HQ EPA-540-R-070-002
CDI RAIS Risk Exposure Models for Radionuclides User's Guide
INH_RADadj (ORNL, 2014)
Radionuclide
ETadj EPA-540-R-070-002 and EPA/540/R/99/005
Risk EPA/540/R-92/003
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Table 3-3. Calculated Values and Reference Bases Used for the Tap Water Scenario Inhalation of
Volatiles Exposure Route

Symbol for
Effect Calculated Value Reference

Notes:

CDI= chronic daily intake.

ETadj = age-adjusted exposure time.

HQ = hazard quotient.

INH_RADag; = age-adjusted radionuclide inhalation rate.

EPA-540-R-070-002, Risk Assessment Guidance for Superfund: Volume 1—Human Health Evaluation
Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment).

EPA/540/R-92/003, Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual

(Part B, Development of Risk-based Preliminary Remediation Goals): Interim.

EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment): Final.

ORNL, 2014, The Risk Assessment Information System (RAIS).

3.2.1 Inhalation of Volatiles—Carcinogenic Effects

For inhalation of carcinogens, the CDI is calculated using the following equation:

C, xED, xEFx ETxCFZxVFx(lOOO@j
mg
CDI =
AT, xCFI ©)

Cancer risk is calculated using the following equation:

RISK = CDI x IUR (10)

3.2.2 Inhalation of Volatiles— Noncarcinogenic Effects

For inhalation of noncarcinogens, the CDI is calculated using the following equation:

C, xED, xEF xET xCF2xVF
AT . xCFl1

CDI =

(11)

Noncancer hazard is calculated using the following equation:

_CDI

HO=—2
Q RfC

(12)

3.2.3 Inhalation of Volatiles— Radionuclides

For inhalation of radionuclides, the CDI is calculated using the following equations:
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CDI =CW><INH_RADadJ. xVF x EF x ET xCF2 (13)

where:

INH _RADgqj = (ED¢ x INH¢)+([EDg ~ED¢]x INH 2) 0

Radiological cancer risk is calculated using the following equation:

RISK = CDI x SFi (15)

3.3 Intake and Risk Equations for Dermal Contact with Water

The bases for the equations used to calculate intake, risk, and hazard associated with the dermal contact
exposure route are provided in Table 3-4. The equations are presented in the following subsections.

Table 3-4. Calculated Values and Reference Bases Used for the Tap Water Scenario Dermal Contact
Exposure Route

Effect Calculated Value Reference
CDI EPA/540/R/99/005
SAag EPA/540/R/99/005
Carcinogenic
DAevent EPA/540/R/99/005
Risk EPA/540/R/99/005
CDI EPA/540/R/99/005
Noncarcinogenic DAevent EPA/540/R/99/005
HQ EPA/540/R/99/005
Radionuclide Not applicable

Notes:

CDI= chronic daily intake.

DAevent = absorbed dose per event.

ETadj = age-adjusted exposure time.

HQ = hazard quotient.

SAad = age-adjusted skin surface area.

EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual
(Part E, Supplemental Guidance for Dermal Risk Assessment): Final.

3.3.1 Dermal Contact with Water — Carcinogenic Effects

For dermal exposure to carcinogens, the CDI is calculated using the following equations:

DA, .. x SA 4 x EF
CDI = even adj 6
AT, xCF1 (16)

where:

10
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:EDCXSACXEVC+(EDa—EDC)><SAa><EVa (17)

SA
o BW BW ,

c

Cancer risk is calculated using the following equation:

CSFo

RISK = CDI
" GIABS (18)

3.3.2 Dermal Contact with Water— Noncarcinogenic Effects

For dermal exposure to noncarcinogens, the CDI is calculated using the following equation:

CDI - DA, XSA, x EF xED_ x EV 19)
BW, x AT, xCF 1
Noncancer hazard is calculated using the following equation:
CDI
H —_
Q= RiDoxGIABS (20)

3.3.3 Dermal Contact—Event Time (Carcinogenic Effects and Noncarcinogenic Effects)

The event time used in the intake equations is health effect-dependent. For noncarcinogens, the event time
is not age-adjusted (ET = ETa). For carcinogens, an age-adjusted event time is calculated using the
following equation:

ET. xE EDy —EDy )< ET.
ETadj:( c D;)+((E [za Du)xETa) o

3.3.4 Tap Water Dermal Absorption—Dermally Absorbed Dose (Carcinogenic Effects and
Noncarcinogenic Effects)

For organics, the following equations are used to calculate the dermally absorbed dose per event (DAcvent),
using the adult event time for noncarcinogenic effects and the age-adjusted event time (as calculated
above) for carcinogenic effects:

If ET < t*, the following nonsteady-state equation is used:

DAgyent = 2 % FA x Kp x Cw x CF 3 /@ (22)

If ET > t*, the following pseudosteady-state equation is used:

2
DAsyent = FAX Kpx Cwx CF3 x ET | oyrx| 1384387 (23)
1+B (1+B)?

where ET = ET, or ETagj, for noncarcinogenic and carcinogenic effects, respectively.

11
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For inorganics, the following steady-state equation is used to estimate DAevent ,:

DA eni=KpxCwx ETxCF3 (24)

where ET = ETa, or ETagj, for noncarcinogenic and carcinogenic effects, respectively.

3.3.5 Dermal Contact with Water—Radionuclides

Dermal exposure to radionuclides in water is not evaluated. As noted, EPA does not publish radionuclide
cancer slope factors to calculate cancer risk from external or dermal exposure to radioactive contaminants
in water, due to the shielding effects of water.

3.4 Cumulative Risk—Cancer

For estimating the cancer risks from exposure to multiple carcinogens from a single exposure route, the
following equation is used. The basis for the equation is provided in EPA/540/1-89/002.

) N .
Risk, = > " Risk, (25)
where:
Riskr = Total cancer risk from route of exposure
Risk; = Cancer risk for the i chemical
N = Number of chemicals

3.5 Hazard Index—Noncancer

The HI is calculated using the following equation. The basis for the equation is provided in

EPA/540/1-89/002.
N
Z CDI |
HI = RD ; (26)
where:

HI = hazard index

CDL = chronic daily intake of the i chemical (mg/kg-day)
RfD; = reference dose of the i chemical (mg/kg-day)
N = number of chemicals

12
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4 Assumptions and Inputs

Assumptions and inputs associated with the tap water exposure scenario, groundwater analytes and
associated exposure point concentrations (EPCs), and human health toxicity values used to characterize
risk are described below.

4.1  Exposure Inputs and Assumptions

e Exposure routes evaluated for the tap water exposure scenario are ingestion of water, inhalation of
volatiles, and dermal contact with water (dermal exposure is evaluated for nonradionuclides only).

e Exposure assumptions for the tap water exposure scenario are consistent with EPA guidance and
provide a reasonable maximum exposure (RME) estimate as defined in OSWER Directive 9285.6-03,
Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual Supplemental
Guidance, “Standard Default Exposure Factors™ and in OSWER Directive 9200.1-120, Human
Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Factors.

e RME assumptions used to quantify chronic daily intake (CDI) from tap water exposure are provided
in Table 3-1.

e For domestic use of groundwater as a drinking water supply, EPA considers the inhalation pathway
potentially complete only for volatile contaminants, because there is no mechanism for release of
nonvolatile chemicals into the air in significant concentrations (EPA/540/R-92/003). For the tap
water scenario, inhalation intake is quantified only for volatile contaminants, as defined by EPA,
2014, Regional Screening Levels for Chemical Contaminants at Superfund Sites.

e For the tap water scenario, the EPA-recommended RME values for showering/bathing event times for
dermal contact with tap water are 0.71 hours for an adult and 0.54 hours for a child (EPA/600/R-
090/052F). Exposure times for inhalation of volatiles in water is assumed to be 24 hours per day.

4.2 Groundwater Analytes and Exposure Point Concentrations

The analytes evaluated in this environmental calculation were obtained from the 200-BP-5 and 200-PO-1
Groundwater OU analytical data set in the Hanford Environmental Information System (HEIS) database.
The data set was first processed and reduced as described in ECF-Hanford-13-0033, Exposure Point
Concentrations for Baseline Conditions for Remedial Investigation/Feasibility Studies of the 200-BP-5
and 200-PO-1 Groundwater Operable Units.

Following the data processing and reduction step of analysis, any analyte with at least one reported
detection and available toxicity values was included in the risk calculations.

The EPCs used for the risk calculations are the analyte-specific 95 percent upper confidence limit (UCL)
or ProUCL value calculated from the analytical data set, as described in ECF-Hanford-13-0033,

Exposure Point Concentrations for Baseline Conditions for Remedial Investigation/Feasibility Studies of
the 200-BP-5 and 200-PO-1 Groundwater Operable Units. The identified analytes and their EPCs are
presented in Table 4-1 and Table 4-2 for each exposure area identified for the 200-BP-5 Groundwater OU
and the 200-PO-1 Groundwater OU, respectively. Table 4-3 through Table 4-8 list the EPCs for each of
the individual wells that are evaluated within the 200-BP-5 Groundwater OU. Similarly, Table 4-9

13
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through Table 4-14 list the EPCs for each of the individual wells that are evaluated within the 200-PO-1
Groundwater OU.

14
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LLWMA 2/ WMA B-BX- Gable 200-BP-5 Far
216-B-63 BY Tank WMA C Tank Mountain 200-BP-5 Field (North 200-BP-5 200-BP-5
Analyte Name CAS # Units LLWMA 1 Trench Farms Farm B Plant Semiworks LERF Pond West of Gable Gap) Near River Confined
2-Hexanone 591-78-6 pg/L -- - - 2.0 - - - - - - - -
Acetone 67-64-1 ug/L 1.0 -- -- 1.1 - - - - -~ - -- --
Acetophenone 98-86-2 ug/L -- - 1.7 -- -- -- -- -- -- -- -- --
Aluminum 7429-90-5 pg/L 47 - 14 26 -- - - - 5,536 - 24 24
Antimony 7440-36-0 pg/L 47 65 44 46 75 - 0.32 72 59 - -- 42
Arsenic 7440-38-2 pg/L 4.8 8.5 8.9 6.5 45 4.0 4.4 47 6.1 13 3.2 3.0
Barium 7440-39-3 pg/L 72 55 120 56 70 83 66 52 68 26 29 91
Benzene 71-43-2 ug/L -- -- -- -- -- -- -- -- -- -- -- 25
Beryllium 7440-41-7 pg/L -- -- -- -- -- -- -- -- 0.12 -- -- --
Bis(s;]‘;tg‘l’!:gxy') 117-81-7 ug/L - - 17 - - - - - 25 - - 3.8
Boron 7440-42-8 pg/L - - - 23 53 53 - - - 29 21 18
Butylbenzylphthalate 85-68-7 Mg/l - -- 2.8 -- -- -- -- - -- - - --
Cadmium 7440-43-9 pg/L 0.40 - 47 4.0 5.1 - - - 2.8 - 0.10 --
Carbon disulfide 75-15-0 ug/L - -- - 0.12 -~ -~ - - 1.6 - - -
Carbon tetrachloride 56-23-5 Mg/l - - 3.5 1.3 - - 2.3 - 25 -- - 2.3
Chloroform 67-66-3 pg/L 0.13 - 1.4 0.14 -- -- - -- 0.66 - 0.19 1.3
Chromium 7440-47-3 Mg/l 14 16 36 11 8.5 5.2 14 34 16 8.7 6.1 7.3
Chromium (Dissolved) 7440-47-3-D Mg/L 7.7 8.9 27 5.2 5.4 5.4 6.6 5.3 5.5 11 6.1 6.2
Cobalt 7440-48-4 pg/L 0.37 - 4.7 4.0 - - - - 3.4 - 0.14 0.86
Copper 7440-50-8 pg/L 0.88 5.0 6.4 36 3.2 1.9 4.0 6.0 5.0 118 0.94 1.9
Cyanide 57-12-5 pg/L 139 57 320 6.7 6.9 - - - 72 - - 9.6
Di-n-octylphthalate 117-84-0 Mg/l - - 5.5 3.3 - - - - -~ - - --
Fluoride 16984-48-8 pg/L 334 228 248 135 892 214 250 102 422 599 238 211
Hexavalent Chromium 18540-29-9 pg/L 8.2 3.2 33 5.5 3.1 3.1 -- - 4.0 11 4.7 3.9
Iron 7439-89-6 pg/L 82 90 351 65 136 -- 230 3,103 4,414 1,316 190 2,496
Lead 7439-92-1 Mg/l 0.24 0.23 0.55 0.30 -- - - - 5.1 0.42 2.3 -
Lithium 7439-93-2 Mg/l - - - - - - -- - 13 9.4 10 -
Manganese 7439-96-5 Mg/l 1.6 5.1 18 5.2 9.3 - 9.7 91 147 40 14 64
Mercury 7439-97-6 pg/L 0.18 0.063 0.32 0.20 -- - - - 0.18 - - -
Methyl methacrylate 80-62-6 pg/L - -- - 1.4 -~ - -- - -- -- - --
methal\rﬂzts?ll}onate 66-27-3 Mg/lL - - 340 - - - - - - - - -
Methylene chloride 75-09-2 Mg/l -- -- 1.8 -~ - - -- - -- - - --
Molybdenum 7439-98-7 Mg/l 6.6 - 4.5 29 7.1 3.6 - -- 7.8 53 4.5 5.5
Nickel 7440-02-0 pg/L 5.6 17 51 11 8.5 1.2 11 22 13 5.3 0.63 7.8
Nitrate 14797-55-8 pg/L 180,551 53,893 598,495 44,448 86,183 41,300 41,898 94,233 86,692 21,027 23,767 9,270
Nitrite 14797-65-0 pg/L 156 159 191 149 207 200 323 209 191 224 222 187
n-Nitrosodi-n- 621-64-7 ug/L - - 35 - - - - - - - - -

dipropylamine
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Table 4-1. Summary of Analytes and Exposure Point Concentrations for Exposure Areas in the 200-BP-5 Groundwater Operable Unit

LLWMA 2/ WMA B-BX- Gable 200-BP-5 Far
216-B-63 BY Tank WMA C Tank Mountain 200-BP-5 Field (North 200-BP-5 200-BP-5
Analyte Name CAS # Units LLWMA 1 Trench Farms Farm B Plant Semiworks LERF Pond West of Gable Gap) Near River Confined
Octachlorodibenzofuran 39001-02-0 Mg/l 1.43E-06 -- - - -~ -~ -- - - - -- -
Phenol 108-95-2 Mg/l -- -- 1.1 - - -- -- - - -- - 0.91
Selenium 7782-49-2 Mg/L 6.7 - 11 11 8.2 5.9 - - 3.1 1.2 1.7 -
Silver 7440-22-4 Mg/L 6.8 4.6 5.1 5.5 8.0 - 7.5 - - -- - 17
Strontium 7440-24-6 Mg/l 393 340 853 424 338 377 568 1,103 311 194 205 255
Thallium 7440-28-0 Mg/l 0.24 - 0.13 0.32 - - - - - - 1.8 0.065
Tin 7440-31-5 pg/L 0.23 - 0.44 0.39 0.28 - - - - - 0.079 -
Toluene 108-88-3 Mg/l -- - - - - - - - -- - - 2.3
Tributyl phosphate 126-73-8 ug/L - - 1.1 1.0 -- -- - -- 1.7 -- -- 8.4
Trichloroethene 79-01-6 Mg/l - - - - -- -- - - - - 1.8 -
Uranium 7440-61-1 Mg/L 22 3.8 422 4.3 23 6.1 - -- 8.9 4.2 2.3 3.3
Vanadium 7440-62-2 Mg/l 17 21 14 17 18 13 18 8.1 17 19 14 11
Zinc 7440-66-6 Mg/l 5.5 5.7 40 5.6 369 6.6 8.3 23 1,168 368 164 79
Americium-241 14596-10-2 pCi/L - - 0.10 0.14 0.19 - - - 0.31 0.086 0.13 0.10
Carbon-14 14762-75-5 pCi/L - - 57 - 12 - - -- - - 293 35
Cesium-137 10045-97-3 pCi/L - - - - 1,390 - - - - - - -
Cobalt-60 10198-40-0 pCi/L 26 - 40 - -- -- -- - 6.4 - - --
Europium-154 15585-10-1 pCi/L - - - - 45 - - - - - - -
lodine-129 15046-84-1 pCi/L 2.4 1.4 3.7 4.6 1.5 1.8 0.32 - 1.1 0.68 0.25 0.89
Neptunium-237 13994-20-2 pCi/L - - 0.56 - 0.71 - - - 0.57 - - -
Plutonium-238 13981-16-3 pCi/L - - - - 0.19 - - - - - - -
Plutonium-239/240 PU-239/240 pCi/L - - 0.098 0.11 30 0.11 - - 0.052 - - 0.074
Strontium-90 10098-97-2 pCi/L - - 2.7 - 1,127 2.8 - 214 83 - - 2.3
Technetium-99 14133-76-7 pCi/L 3,168 801 11,391 5,981 1,415 62 - - 1,711 150 61 353
Tritium 10028-17-8 pCi/L 7,417 572 11,424 1,074 5,272 7,500 632 3,200 6,693 12,770 12,568 1,756
Uranium-233/234 U-233/234 pCi/L - - -- - 11 -- - -- - -- 0.67 -
Uranium-234 13966-29-5 pCi/L - - 598 - 8.3 - - - - - - 1.3
Uranium-235 15117-96-1 pCi/L - - 27 - 0.46 - - - - - 0.048 --
Uranium-238 U-238 pCi/L - - 585 - 8.4 - - - - - 0.53 1.1
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WMA A-AX and 216- BC Cribs and 216-B-3 Pond Facility
Analyte Name CAS # Units PUREX Cribs A-29 Ditch Trenches (All Lobes) NRDWL/SWL 200-PO-1 Far Field 200-PO-1 Near River
1,1,1-Trichloroethane 71-55-6 Mg/l - -- -- -- 0.62 0.15 -~
1,1-Dichloroethane 75-34-3 pg/L - -- -- -- 0.16 0.25 --
1,1-Dichloroethene 75-35-4 pg/L -- -- -- -- 0.19 0.14 --
Hexachlg;ga?i’l!ntr?zi-p-dioxin 39227-28-6 Mg/l - 1.70E-06 - - - - -
2,6-Dinitrotoluene 606-20-2 ug/L 17 - - - - - -
Acetone 67-64-1 pg/L -- -- -- -- 6.6 1.2 25
Aluminum 7429-90-5 Mg/l - - -~ - - 47 54
Antimony 7440-36-0 pg/L 55 43 52 - 4.9 47 5.8
Arsenic 7440-38-2 pg/L 6.3 7.9 23 7.8 25 6.2 43
Barium 7440-39-3 pg/L 58 41 48 36 94 53 63
Benzyl alcohol 100-51-6 Mg/l - - - - -- 1.1 -
Beryllium 7440-41-7 ug/L 9.4 -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 pg/L 6.7 4.1 - -- 14 1.5 --
Boron 7440-42-8 ug/L -- -- -- -- -- 30 21
Bromodichloromethane 75-27-4 Mg/l - - - - -- 0.58 -
Bromoform 75-25-2 Mg/l -- - - - -- 2.3 -
Bromomethane 74-83-9 pg/L -- - -~ -~ - 45 -
Butylbenzylphthalate 85-68-7 Mg/l - -- -- -- - 1.3 -
Cadmium 7440-43-9 pg/L 18 5.2 -- -- - 4.5 0.12
Carbon disulfide 75-15-0 pg/L -- -- -- -- -- 0.12 -
Carbon tetrachloride 56-23-5 pg/L 0.13 -- -- -- 1.0 4.0 --
Chloroform 67-66-3 pg/L 0.71 -- -- -- 0.17 0.33 --
Chromium 7440-47-3 Mg/l 13 13 17 10 11 53 5.1
Chromium (Dissolved) 7440-47-3-D Mg/l 9.5 5.8 28 8.4 6.1 4.6 5.0
Cobalt 7440-48-4 pg/L 4.8 4.0 8.1 - - 0.23 0.31
Copper 7440-50-8 pg/L 5.2 4.8 4.0 12 9.0 1.3 25
Dibromochloromethane 124-48-1 pg/L -- - - -- -- 2.2 -
Diethylphthalate 84-66-2 pg/L -- -- -- -- -- 1.7 -
Ethyl methacrylate 97-63-2 pg/L -- -- -- -- -- 0.82 --
Ethylbenzene 100-41-4 pg/L -- -- -- -- 2.1 -- --
Fluoride 16984-48-8 pg/L 251 179 314 309 223 278 252
Hexavalent Chromium 18540-29-9 Mg/l - 191 - - - 2.9 4.6
Iron 7439-89-6 pg/L 205 129 16,816 3,901 225 381 2,530
Lead 7439-92-1 pg/L 0.12 0.16 35 - 0.15 0.98 0.68
Lithium 7439-93-2 pg/L -- -- - - - 10 21
Manganese 7439-96-5 pg/L 12 7.3 201 65 5.3 19 69
Methylene chloride 75-09-2 pg/L -- -- -- -- 1.5 1.9 --
Molybdenum 7439-98-7 Mg/l -- - -- -- - 6.9 12
Nickel 7440-02-0 pg/L 5.5 12 9.0 7.3 7.8 8.3 0.99
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Table 4-2. Summary of Analytes and Exposure Point Concentrations for Exposure Areas in the 200-PO-1 Groundwater Operable Unit

WMA A-AX and 216- BC Cribs and 216-B-3 Pond Facility
Analyte Name CAS # Units PUREX Cribs A-29 Ditch Trenches (All Lobes) NRDWL/SWL 200-PO-1 Far Field 200-PO-1 Near River
Nitrate 14797-55-8 pg/L 57,651 26,216 9,777 23,125 16,979 33,541 25,288
Nitrite 14797-65-0 pg/L 152 148 308 192 278 166 176
n-Nitrosodi-n-dipropylamine 621-64-7 ug/L 2.9 - -- -- -- -- --
Selenium 7782-49-2 ug/L -- 45 -- -- -- 21 2.2
Silver 7440-22-4 pg/L 5.2 6.0 8.0 - 54 18 -
Strontium 7440-24-6 pg/L 287 271 224 284 411 270 384
Tetrachloroethene 127-18-4 ug/L -- - -- - 0.90 4.0 -
Thallium 7440-28-0 pg/L - - - - - - 0.37
Tin 7440-31-5 pg/L - - - - - 0.41 0.12
Toluene 108-88-3 pg/L - 0.029 0.065 - 1.4 - -
Tributyl phosphate 126-73-8 Mg/l -- -- -- -- -- 5.6 --
Trichloroethene 79-01-6 pg/L 1.8 -- -- -- 0.39 1.8 --
Trichloromonofluoromethane 75-69-4 ug/L - -- -- -- 0.56 -- --
Uranium 7440-61-1 Mg/l 26 4.1 3.8 4.0 8.0 22 6.9
Vanadium 7440-62-2 pg/L 22 25 22 25 11 13 14
Xylenes (total) 1330-20-7 ug/L - - -~ - 41 -- -
Zinc 7440-66-6 pg/L 7.9 9.0 3,813 21 8.9 284 17
Americium-241 14596-10-2 pCi/L - - - - - 0.11 -
Carbon-14 14762-75-5 pCi/L - -- -- -- -- 9.9 --
lodine-129 15046-84-1 pCi/L 25 5.0 - 29 1.4 1.3 0.32
Protactinium-231 14331-85-2 pCi/L - - 0.28 - -- 0.31 -
Selenium-79 15758-45-9 pCi/L - 33 6.0 - - - 39
Strontium-90 10098-97-2 pCi/L 5.1 45 25 - - 22 2.8
Technetium-99 14133-76-7 pCi/L 82 1,291 -- -- 24 80 68
Tritium 10028-17-8 pCi/L 199,057 6,649 190 15,005 23,462 179,470 50,867
Uranium-233/234 U-233/234 pCi/L - - - - -- 34 24
Uranium-234 13966-29-5 pCi/L 31 2.7 1.7 - 3.9 29 25
Uranium-235 15117-96-1 pCi/L 2.1 - - - - 1.1 0.15
Uranium-238 U-238 pCi/L 34 2.0 0.96 - 29 20 1.8
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Table 4-3. Summary of Analytes and Exposure Point Concentrations for Wells Associated with LLWMA 1 and LLWMA 2 Exposure Areas in the 200-BP-5 Groundwater Operable Unit

LLWMA 1 LLWMA 2
Analyte Name CAS # Units 299-E28-28 299-E33-34 299-E33-265 299-E33-266 299-E27-10 299-E33-33 299-E34-9
2-Hexanone 591-78-6 pg/L - - - - - - -
Acetone 67-64-1 Mg/l - - - 1.0 - - -
Acetophenone 98-86-2 ug/L -- - - - - - -
Aluminum 7429-90-5 pg/L -- - - - - - -
Antimony 7440-36-0 pg/L 46 - - - 79 - -
Arsenic 7440-38-2 pg/L 4.0 6.3 4.9 4.7 44 9.0 7.3
Barium 7440-39-3 pg/L 63 167 56 60 101 58 156
Benzene 71-43-2 pg/L - - - - - - -
Beryllium 7440-41-7 pg/L - - - - - - -
Bis(2-ethylhexyl) phthalate 117-81-7 ug/L - - - - - - -
Boron 7440-42-8 pg/L - -- - - - - -
Butylbenzylphthalate 85-68-7 Mg/L - - - - - - -
Cadmium 7440-43-9 pg/L - - - - - - -
Carbon disulfide 75-15-0 pg/L - - - - - - -
Carbon tetrachloride 56-23-5 pg/L - - - - - - -
Chloroform 67-66-3 pg/L -- -- 0.13 - - - -
Chromium 7440-47-3 pg/L 10 28 52 5.1 26 26 25
Chromium (Dissolved) 7440-47-3-D Mg/l 3.7 26 5.8 3.1 9.9 18 17
Cobalt 7440-48-4 pg/L - 0.57 - - - - -
Copper 7440-50-8 Mg/l 0.62 4.9 2.3 - 54 - 5.0
Cyanide 57-12-5 pg/L 6.7 450 42 26 - 20 411
Di-n-octylphthalate 117-84-0 pg/L - - - - - - -
Fluoride 16984-48-8 Mg/L 430 327 348 376 164 289 301
Hexavalent Chromium 18540-29-9 ug/L -- 14 - -- 8.5 43 2.8
Iron 7439-89-6 pg/L 41 282 22 39 317 81 266
Lead 7439-92-1 pg/L -- - 0.41 0.56 0.22 - -
Lithium 7439-93-2 pg/L - - - - - - -
Manganese 7439-96-5 Mg/l 1.2 0.65 0.36 0.21 14 -- 5.9
Mercury 7439-97-6 pg/L -- 0.18 -- - - - -
Methyl methacrylate 80-62-6 pg/L - - - - - - -
Methyl methanesulfonate 66-27-3 pg/L - - - - - - -
Methylene chloride 75-09-2 pg/L - - - - - - -
Molybdenum 7439-98-7 ug/L 6.5 4.5 6.3 6.5 -- - -
Nickel 7440-02-0 pg/L 5.1 3.7 25 0.59 113 13 9.5
Nitrate 14797-55-8 pg/L 47,893 813,045 99,478 83,394 55,646 86,069 321,818
Nitrite 14797-65-0 pg/L 230 - 189 219 - 223 281
n-Nitrosodi-n-dipropylamine 621-64-7 Mg/L - - - - - - -
Octachlorodibenzofuran 39001-02-0 Mg/l - - - 1.70E-06 - — —
Phenol 108-95-2 pg/L - - - - - - -
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Table 4-3. Summary of Analytes and Exposure Point Concentrations for Wells Associated with LLWMA 1 and LLWMA 2 Exposure Areas in the 200-BP-5 Groundwater Operable Unit

LLWMA 1 LLWMA 2
Analyte Name CAS # Units 299-E28-28 299-E33-34 299-E33-265 299-E33-266 299-E27-10 299-E33-33 299-E34-9
Selenium 7782-49-2 pg/L 4.9 8.4 6.5 6.0 - - -
Silver 7440-22-4 pg/L - 0.14 6.7 - 15 - -
Strontium 7440-24-6 pg/L 246 1,091 359 355 753 309 564
Thallium 7440-28-0 pg/L -- - - - - - -
Tin 7440-31-5 pg/L - - - -- - - -
Toluene 108-88-3 pg/L - - - - - - -
Tributyl phosphate 126-73-8 Mg/l - - - - - - -
Trichloroethene 79-01-6 pg/L - - -- - - - -
Uranium 7440-61-1 pg/L 5.6 120 18 20 4.0 4.0 52
Vanadium 7440-62-2 pg/L 21 15 16 17 17 25 19
Zinc 7440-66-6 pg/L - - 6.0 8.0 60 - 27
Americium-241 14596-10-2 pCi/lL - - - - - - -
Carbon-14 14762-75-5 pCi/L - - - - - - -
Cesium-137 10045-97-3 pCi/L - - - - - - -
Cobalt-60 10198-40-0 pCi/L - 36 - - - - -
Europium-154 15585-10-1 pCi/L - - - - - - -
lodine-129 15046-84-1 pCi/L - 4.0 24 1.5 1.5 25 0.61
Neptunium-237 13994-20-2 pCi/L - - - - - - -
Plutonium-238 13981-16-3 pCi/L - - - - - - -
Plutonium-239/240 PU-239/240 pCi/L - - - - - - -
Strontium-90 10098-97-2 pCi/L - - - - - - -
Technetium-99 14133-76-7 pCi/lL 42 16,966 970 333 83 497 9,800
Tritium 10028-17-8 pCi/L 711 20,191 6,600 5,267 310 511 1,090
Uranium-233/234 U-233/234 pCi/L - - - - - - -
Uranium-234 13966-29-5 pCi/L - - - - - - -
Uranium-235 15117-96-1 pCi/L - - - - - - -
Uranium-238 U-238 pCi/L - - - - - - -
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WMA B-BX-BY and 216-B-63 Trench
Analyte Name CAS # Units 299-E33-15 299-E33-16 299-E33-17 299-E33-18 299-E33-1A 299-E33-20 299-E33-205 299-E33-334 299-E33-337 299-E33-338
2-Hexanone 591-78-6 pg/L -- -- -- - - -- -- -- -- --
Acetone 67-64-1 Mg/l -- - - - - - -- - -- --
Acetophenone 98-86-2 Mg/l - - - - - - - - - --
Aluminum 7429-90-5 Mg/l - -- - - - - - - - -
Antimony 7440-36-0 pg/L - 211 - 109 - - - 43 78 62
Arsenic 7440-38-2 pg/L 7.1 82 6.1 5.2 -- 4.7 4.6 6.1 5.7 6.7
Barium 7440-39-3 pg/L 200 176 166 138 225 244 117 78 90 76
Benzene 71-43-2 ug/L -- - - -- -- -- -- -- -- --
Beryllium 7440-41-7 pg/L -- -- -- -- -- -- -- -- -- --
B'S(sr']f:;‘('art‘gxy') 117-817 | ugiL - - - - - - - - - -
Boron 7440-42-8 Mg/l -- -- -- - - - - - - -
Butylbenzylphthalate 85-68-7 pg/L - - - - - - -- -~ -~ -~
Cadmium 7440-43-9 pg/L -- - - - - - -- -- -- --
Carbon disulfide 75-15-0 pg/L -- -- -- -- -- -- -- -- -- --
Carbon tetrachloride 56-23-5 ug/L -- -- -- -- -- -- -- -- -- --
Chloroform 67-66-3 pg/L -- -- -- -- -- -- -- -- -- --
Chromium 7440-47-3 pg/L 65 100 61 63 69 53 25 13 187 24
Chromium (Dissolved) | 7440-47-3-D | ug/L 61 81 58 63 49 52 26 7.8 31 13
Cobalt 7440-48-4 Mg/L 5.3 - - - 4.8 - -- - 22 4.0
Copper 7440-50-8 Mg/l - - 4.4 4.8 - - -- - 65 6.2
Cyanide 57-12-5 pg/L 835 874 1,020 53 791 143 51 43 163 87
Di-n-octylphthalate 117-84-0 Mg/l -- -- -- -- -- -- - -- -- --
Fluoride 16984-48-8 pg/L 572 85 293 174 522 353 150 237 211 213
Hexavalent Chromium 18540-29-9 pg/L 69 80 77 67 -- 34 24 2.6 12 8.0
Iron 7439-89-6 pg/L 464 706 325 110 640 220 - 64 652 88
Lead 7439-92-1 Mg/L -- - - 0.33 - 24 - 0.43 0.73 -
Lithium 7439-93-2 Mg/L -- - - - - - -- -- -- --
Manganese 7439-96-5 pg/L 42 16 15 8.6 29 82 8.9 5.4 147 43
Mercury 7439-97-6 Mg/l - - - - - - - - 0.14 -
Methyl methacrylate 80-62-6 Mg/l -- -- -- -- -- -- -- -- -- --
methal\rﬂztsr:}#onate 66-27-3 Mg/l - - - - - - - - - -
Methylene chloride 75-09-2 Mg/l -- -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 ug/L -- - - -- -- -- -- -- -- --
Nickel 7440-02-0 pg/L -- 16 - 15 17 - -- 6.4 1,728 9.2
Nitrate 14797-55-8 pg/L 1.09E+06 1.09E+06 1.16E+06 588,586 1.28E+06 891,124 401,000 114,057 319,054 210,101
Nitrite 14797-65-0 Mg/L 154 407 -- - - 125 165 232 182 213
oo 621647 | pglL = - - - - - = 35 = =
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Table 4-4. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the WMA B-BX-BY and 216-B-63 Trench Exposure Area in the 200-BP-5 Groundwater Operable Unit (Table 1 of 2)

WMA B-BX-BY and 216-B-63 Trench

Analyte Name CAS # Units 299-E33-15 299-E33-16 299-E33-17 299-E33-18 299-E33-1A 299-E33-20 299-E33-205 299-E33-334 299-E33-337 299-E33-338
Octachlorogibenzofura 39001-02-0 ugiL _ _ _ _ _ _ _ _ _ _
Phenol 108-95-2 pg/L -- -- -- - - -- -- -- -- --
Selenium 7782-49-2 Mg/l - - - 18 - 12 - 7.4 11 7.5
Silver 7440-22-4 Mg/L -- 4.5 - 7.0 - 4.0 -- -- -- 7.3
Strontium 7440-24-6 pg/L 1,251 1,035 1,035 889 1,534 1,091 844 362 557 392
Thallium 7440-28-0 pg/L - - -- - - - -- -- 0.11 --
Tin 7440-31-5 pg/L -- -- - 0.51 - 0.92 -- 1.1 -- --
Toluene 108-88-3 Mg/l -- -- -- -- -- -- -- - - --
Tributyl phosphate 126-73-8 pg/L - -- - - - - -- -- -- --
Trichloroethene 79-01-6 ug/L -- -- -- -- -- -- -- -- -- --
Uranium 7440-61-1 pg/L 59 500 5.8 2,648 164 19 794 32 64 46
Vanadium 7440-62-2 pg/L 19 25 14 13 15 9.9 14 16 17 16
Zinc 7440-66-6 pg/L 351 58 253 8.1 - 632 136 6.7 7.4 6.0
Americium-241 14596-10-2 | pCi/lL -- - - - - - 0.12 - -- -
Carbon-14 14762-75-5 | pCi/lL - - - - - - 14 - - --
Cesium-137 10045-97-3 | pCi/lL -- - - - - - -- -- - -
Cobalt-60 10198-40-0 | pCi/lL 19 43 30 16 43 - 3.9 -- -- -
Europium-154 15585-10-1 pCi/L -- - - - - -- -- -- - --
lodine-129 15046-84-1 pCi/L 23 4.7 4.0 4.5 3.9 3.6 4.4 3.8 2.7 4.7
Neptunium-237 13994-20-2 | pCi/lL - - - - - - 0.48 - -- --
Plutonium-238 13981-16-3 | pCi/L - - - - - - - - - -
Plutonium-239/240 PU-239/240 | pCi/L -- - - - - - - - -- -
Strontium-90 10098-97-2 | pCi/lL -- - - - - - - - - 4.6
Technetium-99 14133-76-7 | pCilL 15,364 21,243 16,987 23,389 23,167 5,881 8,300 1,103 3,614 2,832
Tritium 10028-17-8 | pCi/lL 14,139 14,136 11,401 17,498 19,068 3,457 4,900 9,314 9,128 4,477
Uranium-233/234 U-233/234 pCi/L - - - - - - - - - -
Uranium-234 13966-29-5 pCi/L - - - -- - -- -- -- -- --
Uranium-235 15117-96-1 pCi/L - - - -- -- -- -- -- -- --
Uranium-238 U-238 pCi/L - - - - - - - - - -
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Table 4-5. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the WMA B-BX-BY and 216-B-63 Trench Exposure Area in the 200-BP-5 Groundwater Operable Unit (Table 2 of 2)

WMA B-BX-BY and 216-B-63 Trench
Analyte Name CAS # Units 299-E33-339 299-E33-341 299-E33-342 299-E33-343 299-E33-345 299-E33-38 299-E33-4 299-E33-42 299-E33-44 299-E33-47 299-E33-48
2-Hexanone 591-78-6 pg/L -- -- -- -- - -- -- - -- -- -
Acetone 67-64-1 ug/L -- -- - -- -- - -- - -- -- --
Acetophenone 98-86-2 ug/L -- -- - -- -- - -- - -- -- --
Aluminum 7429-90-5 pg/L - 10 - 6.2 23 - - - - - -
Antimony 7440-36-0 pg/L 92 147 213 - - 175 - 101 150 118 48
Arsenic 7440-38-2 pg/L 5.9 6.2 6.4 6.0 43 6.9 -- 5.0 7.8 6.4 6.6
Barium 7440-39-3 pg/L 98 180 154 112 89 190 -- 153 96 225 74
Benzene 71-43-2 ug/L -- -- - -- -- - -- - -- -- --
Beryllium 7440-41-7 pg/L -- -- -- -- -- -- -- - -- -- --
Bis(;ﬁ:;‘('art‘:xy') 117-81-7 Hg/L - 2.1 15 2.6 1.7 - - - 8.0 - -
Boron 7440-42-8 Mg/l - -- -- -- - -- - -- - - -
Butylbenzylphthalate 85-68-7 ug/L - - -- - - -- - -- 2.8 - -
Cadmium 7440-43-9 pg/L - - - - - 1.7 - - - - -
Carbon disulfide 75-15-0 pg/L -- -- -- -- - -- -- -- -- -- --
Carbon tetrachloride 56-23-5 pg/L -- 3.4 59 2.0 -- -- -- -- -- -- --
Chloroform 67-66-3 pg/L -- - 14 1.5 -- -- -- -- -- -- --
Chromium 7440-47-3 pg/L 79 45 37 33 66 39 -- 21 53 46 16
Chromium (Dissolved) | 7440-47-3-D | pg/L 15 46 38 31 73 37 -- 17 51 47 8.6
Cobalt 7440-48-4 pg/L 13 - -- -- - 4.4 - - 8.2 4.5 --
Copper 7440-50-8 Mg/l 10 - 5.0 9.2 - - - - 4.2 - 7.4
Cyanide 57-12-5 pg/L 69 1,093 849 7.5 2.2 952 - 85 553 505 45
Di-n-octylphthalate 117-84-0 Mg/l -- -- -- - -- -- -- 2.3 5.5 1.6 --
Fluoride 16984-48-8 pg/L 209 458 247 206 256 267 -- 178 168 209 231
Hexavalent Chromium 18540-29-9 pg/L 11 49 36 26 64 25 -- 17 67 69 --
Iron 7439-89-6 pg/L 477 476 373 35 53 467 -- 107 393 424 63
Lead 7439-92-1 pg/L 0.36 -- - - 0.20 0.67 -- 0.49 0.44 0.34 0.60
Lithium 7439-93-2 Mg/L -- -- - -- - - - - -- - --
Manganese 7439-96-5 ug/L 21 22 14 5.6 94 1.2 -- -- - - 35
Mercury 7439-97-6 pg/L 0.22 1.3 0.26 - - 0.51 - 0.099 0.33 1.7 -
Methyl methacrylate 80-62-6 pg/L -- -- -- -- -- -- -- -- -- - --
methal\rﬂgtsr:}l/}onate 66-27-3 Mgl - - - - - - - - - 340 -
Methylene chloride 75-09-2 pa/L -- -- -- 1.8 -- -- -- -- -- -- --
Molybdenum 7439-98-7 ug/L -- -- -- -- -- -- -- -- 0.58 -- --
Nickel 7440-02-0 pg/L 148 -- - - 4.9 6.2 -- 6.6 6.6 6.7 28
Nitrate 14797-55-8 pg/L 204,707 1.38E+06 1.22E+06 303,021 345,056 1.21E+06 -- 506,111 954,455 1.17E+06 216,068
Nitrite 14797-65-0 Mg/L 223 884 3,639 162 4,481 247 - 195 339 299 205
oo 621-647 | gl = = - = - = - 26 = = -
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Table 4-5. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the WMA B-BX-BY and 216-B-63 Trench Exposure Area in the 200-BP-5 Groundwater Operable Unit (Table 2 of 2)

WMA B-BX-BY and 216-B-63 Trench

Analyte Name CAS # Units 299-E33-339 299-E33-341 299-E33-342 299-E33-343 299-E33-345 299-E33-38 299-E33-4 299-E33-42 299-E33-44 299-E33-47 299-E33-48
Octachlorodibenzofuran | 39001-02-0 pg/L -- -- -- -- -- -- -- - -- -- --
Phenol 108-95-2 Mg/l -- 1.1 - -- 1.1 - - - - - --
Selenium 7782-49-2 Mg/l 9.7 - - - - 12 - 11 16 16 7.9
Silver 7440-22-4 pg/L - 8.0 5.4 12 51 20 - 99 4.0 5.0 31
Strontium 7440-24-6 pg/L 503 1,562 1,391 684 694 1,504 - 837 1,298 1,369 376
Thallium 7440-28-0 pg/L - - -- -- 0.13 -- - - - -- -
Tin 7440-31-5 pg/L 0.41 -- - -- -- 0.95 -- 0.36 0.35 0.61 1.5
Toluene 108-88-3 pg/L -- - -- -- - -- -- -- -- -- --
Tributyl phosphate 126-73-8 pg/L - - - -- 1.1 - - - -- - -
Trichloroethene 79-01-6 Mg/l -- -- - -- - - - - - - --
Uranium 7440-61-1 pg/L 194 115 608 3,730 360 541 -- 262 370 24 41
Vanadium 7440-62-2 pg/L 16 15 18 14 12 13 - 13 8.8 16 17
Zinc 7440-66-6 pg/L 12 -- 7.6 20 5.0 9.2 -- 4.9 4.1 9.9 7.6
Americium-241 14596-10-2 pCi/L - 0.19 0.16 0.097 0.10 - - - -- -- -
Carbon-14 14762-75-5 pCi/L - 126 54 49 15 -- -- -- -- -- -
Cesium-137 10045-97-3 pCi/L -- -- -- -- -- - -- - -- -- --
Cobalt-60 10198-40-0 pCi/L - 54 45 - -- 55 1,040 -- 35 56 -
Europium-154 15585-10-1 pCi/L -- -- - -- -- - -- - - - --
lodine-129 15046-84-1 pCi/L 4.0 3.4 49 4.9 54 4.9 - 43 3.9 4.5 3.7
Neptunium-237 13994-20-2 pCi/L -- - - 1.3 - - - - - - -
Plutonium-238 13981-16-3 pCi/L - -- - - - - -- - -- - -
Plutonium-239/240 PU-239/240 | pCi/lL - 0.073 0.090 - 0.098 - - - -- -- -
Strontium-90 10098-97-2 pCi/L -- 2.6 3.5 2.7 2.3 -- - -- -- -- --
Technetium-99 14133-76-7 pCi/L 2,975 26,849 24,473 15,471 18,739 30,677 -- 6,027 17,420 26,061 1,492
Tritium 10028-17-8 pCi/L 8,744 13,716 22,110 10,549 11,274 16,047 -- 5,797 13,587 7,942 9,410
Uranium-233/234 U-233/234 pCi/L - -- -- - -- -- -- -- -- -- --
Uranium-234 13966-29-5 pCi/L -- -- -- 598 -- -- -- -- -- -- --
Uranium-235 15117-96-1 pCi/L - - - 27 - - -- - - - -
Uranium-238 U-238 pCi/L - - - 585 - - - - -- - --
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Table 4-6. Summary of Analytes and Exposure Point Concentrations for Wells Associated with WMA C, B Plant, Semiworks, LERF, and Gable Mountain Pond Exposure Areas in the 200-BP-5 Groundwater Operable Unit

Semiwork
WMA C B Plant s LERF Gable Mountain Pond
299-E27- 299-E29- 299-E26- 699-53-
Analyte Name CAS # Units | 299.E27-14 | 299-E27-15 155 299-E27-23 | 299-E27-24 | 299-E27-7 | 299-E28-23 | 299-E28-24 | 299-E28-25 | 299-E28-30 54 299-E24-25 10 47A 699-53-47B
2-Hexanone 591-78-6 Mg/L -- - 2.0 -- - -- -- - -- -- - -- -- -- --
Acetone 67-64-1 ug/L -- -- 5.6 1.9 -- -- -- -- - - -- - -- -- --
Acetophenone 98-86-2 pg/L - -- -- - -- - -- - - - - - - - -
Aluminum 7429-90-5 pg/L - - 26 - - - - - - - - - - - -
Antimony 7440-36-0 pg/L - 62 - 39 - - - - 44 63 - -- 0.32 - 72
Arsenic 7440-38-2 pg/L 16 12 4.9 7.7 4.7 4.9 2.8 1.2 3.9 3.5 3.5 4.0 44 - -
Barium 7440-39-3 pg/L 88 45 61 49 81 59 - - 63 69 72 83 76 66 68
Benzene 71-43-2 pg/L -- -- -- - -- -- -- -- - - -- - -- - --
Beryllium 7440-41-7 ug/L -- - - -- - -- -- -- -- -- -- -- -- - --
an(;c;t}?l/;r::xyl) 117-81-7 | ugl . - - - . - . . - . . - - - -
Boron 7440-42-8 pg/L - - 23 - - - - - - 20 23 53 - - -
Butylbenzylphthalate 85-68-7 pg/L -- - - - - - -- - - - - - - - -
Cadmium 7440-43-9 pg/L -- - - 4.0 - - - - - - -- - - - -
Carbon disulfide 75-15-0 pa/L - - 0.12 0.089 -- -- -- -- -- -- - -- -- -- --
Carbon tetrachloride 56-23-5 pg/L -- -- 1.3 -- -- -- -- -- -- -- -- -- -- -- --
Chloroform 67-66-3 pg/L -- 0.11 0.20 0.15 0.13 -- -- -- -- -- -- -- -- -- --
Chromium 7440-47-3 pg/L 12 18 7.8 17 14 9.9 - - - 36 0.83 5.2 16 - -
(%TQSQ\I/Z?) 7440547'3' ug/L 7.2 15 7.2 7.5 8.1 6.4 - - - - . 5.4 - - 5.3
Cobalt 7440-48-4 Mg/l - -- - -- - - - - -- -- - - - -- --
Copper 7440-50-8 pg/L 981 5.9 0.62 6.0 4.0 5.0 - - - 8.3 5.0 1.9 - 6.0 5.9
Cyanide 57-12-5 pg/L 15 - 6.9 5.1 13 21 - - -- 9.0 5.0 - - - -
Di-n-octylphthalate 117-84-0 pg/L -- 3.3 -- -- -- -- -- -- -- -- - -- -- - --
Fluoride 16984-48-8 | pug/L 136 153 136 165 161 110 399 3,270 402 415 321 214 187 93 115
'éi’;i‘rﬁfr’;t 18540-29-9 | gL - - 5.5 - - - - - - 2.9 2.6 3.1 - - -
Iron 7439-89-6 pg/L 113 67 43 149 106 192 - - 201 126 - - 108 362 432
Lead 7439-92-1 pg/L -- -- -- -- -- -- -- -- -- - -- -- -- -- --
Lithium 7439-93-2 pg/L - - - - - - - - - - - - - - -
Manganese 7439-96-5 pg/L 1.3 5.2 25 5.1 0.80 5.8 - - - 23 0.24 - 5.9 14 16
Mercury 7439-97-6 ug/L -- -- 0.060 -- -- -- -- -- - - -- - -- - --
Methyl methacrylate 80-62-6 pg/L -- -- 1.4 - -- - -- -- - - - - - - -
methaMn:tsrBI/;onate 66-27-3 Mg/lL - - - - - - - - - - - - - - -
Methylene chloride 75-09-2 Mg/l -- -- -- -- - -- -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 Mg/L - - 1.2 - 2.9 - - - - 7.1 5.2 3.6 - - -
Nickel 7440-02-0 pg/L 9.5 29 0.23 19 5.4 6.6 - - - 20 - 1.2 14 - 6.6
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Table 4-6. Summary of Analytes and Exposure Point Concentrations for Wells Associated with WMA C, B Plant, Semiworks, LERF, and Gable Mountain Pond Exposure Areas in the 200-BP-5 Groundwater Operable Unit

Semiwork
WMA C B Plant s LERF Gable Mountain Pond
299-E27- 299-E29- 299-E26- 699-53-

Analyte Name CAS # Units | 299-E27-14 | 299-E27-15 155 299-E27-23 | 299-E27-24 | 299-E27-7 | 299-E28-23 | 299-E28-24 | 299-E28-25 | 299-E28-30 54 299-E24-25 10 47A 699-53-47B
Nitrate 14797-55-8 | pg/L 92,014 19,572 50,829 39,671 70,372 37,882 56,200 420,000 71,931 60,200 126,000 41,300 52,600 88,500 82,300
Nitrite 14797-65-0 | ug/L - 195 290 207 269 150 - 155 203 279 - 200 - - 220

Octachlorca)gibenzofur 39001-02-0 ug/L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Phenol 108-95-2 pg/L -- -- -- -- -- -- -- -- - - -- - -- - --
Selenium 7782-49-2 | g/l 17 17 13 11 14 13 - - - 4.4 8.2 5.9 - - -
Silver 7440-22-4 | g/l - - 6.1 55 - 47 - - - - - - 75 - -
Strontium 7440-24-6 | ug/L 621 318 470 368 624 533 - - 332 315 345 377 668 601 431
Thallium 7440-28-0 | pg/L - - - - - - - - - - - - - - -

Tin 7440-31-5 | g/l - 0.21 - - - - - - - - 0.28 - - - -
Toluene 108-88-3 pg/L -- -- -- -- -- -- -- -- -- -- - -- -- -- --
Tributyl phosphate 126-73-8 pg/L 1.0 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Trichloroethene 79-01-6 pg/L - - - - - - - - - - - - - - -
Uranium 7440-61-1 ug/L 7.2 12 6.1 3.2 7.0 3.9 29 26 28 4.4 47 6.1 - - -
Vanadium 7440-62-2 | pgiL 18 18 18 20 15 16 - - 9.8 13 13 13 13 - 5.7
Zinc 7440-66-6 | ug/L 6.9 10 6.5 6.2 10 6.6 - - 394 - 6.0 6.6 11 12 12
Americium-241 14596-10-2 | pCi/L - - 0.14 - - - 0.25 - 0.094 - - - - - -
Carbon-14 14762-75-5 | pCi/L - - - - - - - - - - 12 - - - -
Cesium-137 10045-97-3 | pCi/L - - - - - - 2,430 89 41 - - - - - -
Cobalt-60 10198-40-0 | pCi/L - - - - - - - - - - - - - - -

Europium-154 15585-10-1 | pCi/L - - - - - - - - - - - - - - -

lodine-129 15046-84-1 | pCi/L 45 5.7 4.4 5.1 5.0 6.1 1.8 15 1.9 - 0.39 1.8 0.25 - -

Neptunium-237 13994-20-2 | pCilL - - - - - - - - - - 0.71 - - - -

Plutonium-238 13981-16-3 | pCilL - - - - - - 0.19 - - - - - - - -

Plutonium-239/240 23';%'40 pCi/L - - 0.11 - - - 52 1.1 1.3 0.047 - 0.1 - - -
Strontium-90 10098-97-2 | pCi/L - - - - - - 4,900 685 2,199 - - 2.8 - 522 320

Technetium-99 14133-76-7 | pCilL 5,396 80 8,100 17,311 4,400 81 - 5,700 - 76 55 62 - - -

Tritium 10028-17-8 | pCi/L 946 1,200 1,581 1,368 1,300 829 6,600 7,611 6,398 3,200 4,400 5,000 - - 3,200
Uranium-233/234 U-233/234 | pCilL - - - - - - - 9.0 11 - - - - - -
Uranium-234 13966-29-5 | pCi/L - - - - - - 10 7.2 6.0 - - - - - -
Uranium-235 15117-96-1 | pCilL - - - - - - 0.39 0.52 0.72 - - - - - -
Uranium-238 U-238 pCi/L - - - - - - 9.6 8.9 10 - - - - - -
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Table 4-7. Summary of Analytes and Exposure Point Concentrations for Wells Associated with 200-BP-5 West Exposure Area in the 200-BP-5 Groundwater Operable Unit
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200-BP-5 West

Analyte Name CAS # Units 699-49-57A 699-50-56 699-50-59 699-52-55 699-53-55B 699-53-55C 699-54-45A 699-55-57
2-Hexanone 591-78-6 pg/L - - - - - - - -
Acetone 67-64-1 Mg/l -- - - - - - - -
Acetophenone 98-86-2 Mg/l -- - - - - - - -~
Aluminum 7429-90-5 pg/L - 7.2 - 7,180 - - 274 -
Antimony 7440-36-0 pg/L 59 - - - - 52 -- -
Arsenic 7440-38-2 pg/L 54 7.9 -- 5.1 -- - - 5.9
Barium 7440-39-3 pg/L 76 34 70 330 44 44 29 29
Benzene 71-43-2 pg/L -- - -- -- -- -- - -
Beryllium 7440-41-7 pg/L -- -- -- -- -- -- 0.12 --
Bis(2-ethylhexyl) phthalate 117-81-7 Mg/l - 2.9 - 2.3 - - - -
Boron 7440-42-8 Mg/l -- -- -- - -- - -- --
Butylbenzylphthalate 85-68-7 Mg/l - - - - - - - -
Cadmium 7440-43-9 ug/L - - - 35 - - 0.55 -
Carbon disulfide 75-15-0 pa/L -- -- - -- -- -- 2.4 --
Carbon tetrachloride 56-23-5 pg/L -- -- -- 20 - -- 54 --
Chloroform 67-66-3 pg/L -- -- -- -- -- -- 0.66 -
Chromium 7440-47-3 pg/L 8.2 71 - 69 33 -- 43 140
Chromium (Dissolved) 7440-47-3-D Mg/l 10 7.8 - - - 5.2 - 4.7
Cobalt 7440-48-4 pg/L - 15 - 34 -- - 9.1 -
Copper 7440-50-8 ug/L - - - 68 -- - 11 5.9
Cyanide 57-12-5 pg/L 152 55 52 18 170 172 - 64
Di-n-octylphthalate 117-84-0 ug/L -- -- -- -- -- -- -- --
Fluoride 16984-48-8 pg/L 434 500 322 684 320 293 175 336
Hexavalent Chromium 18540-29-9 pg/L 29 3.8 -- -- -- -- - -
Iron 7439-89-6 pg/L 151 55 36 15,800 1,660 197 18,900 2,690
Lead 7439-92-1 pg/L -- - -- - -- - 8.5 -
Lithium 7439-93-2 pg/L - - - - - - 13 -
Manganese 7439-96-5 Mg/l 9.0 - - 1,190 52 57 213 146
Mercury 7439-97-6 pg/L -- -- -- 0.64 -- -- - -
Methyl methacrylate 80-62-6 Mg/l -- -- -- -- -- -- -- --
Methyl methanesulfonate 66-27-3 pg/L -- -- -- -- - -- -- --
Methylene chloride 75-09-2 pg/L -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 Mg/l - - - -- - -- 0.50 -
Nickel 7440-02-0 pg/L - 11 - 63 15 -- 21 78
Nitrate 14797-55-8 pg/L 285,966 55,116 112,209 6,570 153,000 149,068 1,560 84,177
Nitrite 14797-65-0 pg/L 196 193 256 255 181 224 160 246
n-Nitrosodi-n-dipropylamine 621-64-7 pg/L -- -- -- -- -- -- -- --
Octachlorodibenzofuran 39001-02-0 Mg/l -- -- -- -- -- -- -- --
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Table 4-7. Summary of Analytes and Exposure Point Concentrations for Wells Associated with 200-BP-5 West Exposure Area in the 200-BP-5 Groundwater Operable Unit

200-BP-5 West

Analyte Name CAS # Units 699-49-57A 699-50-56 699-50-59 699-52-55 699-53-55B 699-53-55C 699-54-45A 699-55-57
Phenol 108-95-2 Mg/l - - - - - - - -
Selenium 7782-49-2 Mg/l - - - - - - 4.2 --
Silver 7440-22-4 ug/L - - - - -- - - -
Strontium 7440-24-6 pg/L 545 329 443 363 465 516 146 354
Thallium 7440-28-0 pg/L - -- - - -- - - -
Tin 7440-31-5 pg/L - - -- - -- - - -
Toluene 108-88-3 ug/L -- -- -- - -- -- - --
Tributyl phosphate 126-73-8 pg/L - 0.63 - 1.7 - - - -
Trichloroethene 79-01-6 ug/L - -- - - -- - - -
Uranium 7440-61-1 pg/L 21 5.0 13 5.3 4.6 4.9 -- 6.8
Vanadium 7440-62-2 pg/L 22 19 15 29 15 18 - 12
Zinc 7440-66-6 pg/L 22 14 - 2,680 - 9.0 5,450 --
Americium-241 14596-10-2 pCi/L - 0.27 -- 0.092 -- -- - -
Carbon-14 14762-75-5 pCi/L - - - - -- - - -
Cesium-137 10045-97-3 pCi/L -- - -- -- -- -- - -
Cobalt-60 10198-40-0 pCi/L 8.0 -- -- -- 6.7 9.9 -- --
Europium-154 15585-10-1 pCi/L - - - - -- - - -
lodine-129 15046-84-1 pCi/L 3.3 -- 4.0 -- -- - -- --
Neptunium-237 13994-20-2 pCi/L - - - 0.57 - - - -
Plutonium-238 13981-16-3 pCi/L -- -- -- -- -- -- -- --
Plutonium-239/240 PU-239/240 pCi/L -- 0.052 -- - - - - -
Strontium-90 10098-97-2 pCi/L 29 180 -- - -- - - -
Technetium-99 14133-76-7 pCi/L 5,308 1,088 1,560 129 2,641 3,075 -- 1,616
Tritium 10028-17-8 pCi/L 11,906 866 7,909 300 755 619 -- 1,894
Uranium-233/234 U-233/234 pCi/L -- -- -- -- -- -- -- --
Uranium-234 13966-29-5 pCi/L -- -- -- -- -- -- -- --
Uranium-235 15117-96-1 pCi/L -- - -- -- - -- - -
Uranium-238 U-238 pCi/L -- -- -- -- -- -- -- --

28




ECF-HANFORD-13-0035, REV. 0

Table 4-8. Summary of Analytes and Exposure Point Concentrations for Wells Associated with Far Field, Near River, and 200-BP-5 Confined Exposure Areas in the 200-BP-5 Groundwater Operable Unit

200-BP-5 Far Field

200-BP-5 Near River

200-BP-5 Confined

Analyte Name CAS # Units 699-62-43F 699-64-62 699-65-50 699-66-58 699-66-64 699-70-68 299-E33-12 299-E33-50 699-52-55B
2-Hexanone 591-78-6 ug/L - - - - - - - - -
Acetone 67-64-1 pg/L -- -- -- -- -- - -- -- --
Acetophenone 98-86-2 ug/L -- -- -- -- -- - -- -- --
Aluminum 7429-90-5 pg/L -- -- -- - -- 34 -- 43 48
Antimony 7440-36-0 ug/L - - - - - -- - --41 -
Arsenic 7440-38-2 pg/L 15 -- 11 6.8 4.8 3.8 1.6 4.0 21
Barium 7440-39-3 Mg/L 18 26 14 15 21 22 101 88 119
Benzene 71-43-2 pg/L -- -- -- -- -- -- -- -- 25
Beryllium 7440-41-7 ug/L -- -- -- -- -- - -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 Mg/l - - - -- - - -- 2.6 11
Boron 7440-42-8 pg/L 29 -- -- - 23 27 - 18 -
Butylbenzylphthalate 85-68-7 Mg/l - - - - - - -~ - --
Cadmium 7440-43-9 pg/L - -- -- - -- - -- - -
Carbon disulfide 75-15-0 Mg/l -- -- -- -- -- -- -- - --
Carbon tetrachloride 56-23-5 pg/L -- -- -- -- -- -- -- -- 2.3
Chloroform 67-66-3 ug/L - -- -- -- -- -- -- - 1.3
Chromium 7440-47-3 pg/L 16 5.0 12 21 2.8 4.9 -- 4.8 -
Chromium (Dissolved) 7440-47-3-D Mg/l 16 7.6 12 9.9 29 5.0 - 55 --
Cobalt 7440-48-4 pg/L - - -- -- -- - -- 0.12 -
Copper 7440-50-8 ug/L -- - - - 0.36 41 - 0.26 --
Cyanide 57-12-5 Mg/l - - - - - -- 31 - -
Di-n-octylphthalate 117-84-0 ug/L -- -- -- - -- -- -- -- --
Fluoride 16984-48-8 pg/L 759 542 763 642 462 293 76 203 110
Hexavalent Chromium 18540-29-9 pg/L 13 -- 9.7 -- 24 4.7 -- 3.9 --
Iron 7439-89-6 pg/L 94 117 - 95 85 224 295 298 198
Lead 7439-92-1 pg/L - -- -- 0.82 -- - -- - --
Lithium 7439-93-2 pg/L 12 - 12 13 -- 6.8 -- -- --
Manganese 7439-96-5 Mg/l 14 - - - 0.62 1.4 4.1 102 246
Mercury 7439-97-6 pg/L -- -- - -- - -- -- -- --
Methyl methacrylate 80-62-6 Mg/l -- -- -- -- -- -- -- -- --
Methyl methanesulfonate 66-27-3 pg/L -- -- -- -- -- -- -- -- --
Methylene chloride 75-09-2 pg/L -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 pg/L 5.6 -- 5.8 5.2 7.3 7.2 -- 5.1 -
Nickel 7440-02-0 pg/L - -- - 8.0 0.97 0.44 - 0.54 7.0
Nitrate 14797-55-8 pg/L 15,145 30,314 14,623 19,567 25,600 26,161 40,616 2,135 2,267
Nitrite 14797-65-0 pg/L - 305 235 204 217 240 161 186 328
n-Nitrosodi-n-dipropylamine 621-64-7 pg/L -- -- -- - -- -- - -- --
Octachlorodibenzofuran 39001-02-0 pa/L -- -- -- -- -- -- -- -- --
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Table 4-8. Summary of Analytes and Exposure Point Concentrations for Wells Associated with Far Field, Near River, and 200-BP-5 Confined Exposure Areas in the 200-BP-5 Groundwater Operable Unit

200-BP-5 Far Field

200-BP-5 Near River

200-BP-5 Confined

Analyte Name CAS # Units 699-62-43F 699-64-62 699-65-50 699-66-58 699-66-64 699-70-68 299-E33-12 299-E33-50 699-52-55B
Phenol 108-95-2 ug/L -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 pg/L 1.3 -- 1.0 1.8 3.1 3.1 -- -- --
Silver 7440-22-4 Mg/l - - - -- -- - - - -
Strontium 7440-24-6 pg/L 236 221 171 165 190 191 283 241 296
Thallium 7440-28-0 ug/L - - - -- - - - - 0.065
Tin 7440-31-5 pg/L - -- -- -- - - - -- -
Toluene 108-88-3 ug/L -- -- -- -- -- - -- -- 2.3
Tributyl phosphate 126-73-8 pg/L - - - -- -- - -- -- 8.4
Trichloroethene 79-01-6 pg/L -- -- -- -- -- 1.7 -- -- --
Uranium 7440-61-1 pg/L - 3.0 - - 29 24 3.3 24 3.3
Vanadium 7440-62-2 pg/L 28 24 27 21 16 22 10 11 11
Zinc 7440-66-6 pg/L 8.4 314 7.2 590 64 -- 9.0 13 48
Americium-241 14596-10-2 pCi/L -- -- 0.086 - -- 0.13 - 0.11 0.10
Carbon-14 14762-75-5 pCi/L -- -- -- -- -- -- -- 35 --
Cesium-137 10045-97-3 pCi/L - - - -- - -- - - --
Cobalt-60 10198-40-0 pCi/L -- -- -- -- -- -- -- -- --
Europium-154 15585-10-1 pCi/L -- -- -- -- -- -- -- -- --
lodine-129 15046-84-1 pCi/L 0.28 0.30 0.31 0.30 - 0.25 - 0.18 -
Neptunium-237 13994-20-2 pCi/L -- - - -- -- -- -- -- --
Plutonium-238 13981-16-3 pCi/L - - - - - - -- - -
Plutonium-239/240 PU-239/240 pCi/L -- -- -- -- -- -- -- 0.065 --
Strontium-90 10098-97-2 pCi/L - -- - -- -- -- - 1.2 --
Technetium-99 14133-76-7 pCi/L 120 137 117 150 91 103 1,221 182 26
Tritium 10028-17-8 pCi/L 3,177 12,976 3,297 6,706 13,000 10,925 189 - -
Uranium-233/234 U-233/234 pCi/L -- -- -- -- -- -- -- -- --
Uranium-234 13966-29-5 pCi/L - -- -- - -- - -- - -
Uranium-235 15117-96-1 pCi/L - -- -- - -- - -- - -
Uranium-238 U-238 pCi/L - - -- -- -- - -- - --
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PUREX Cribs
Analyte Name CAS # Units 299-E16-2 299-E17-1 299-E17-14 299-E17-19 299-E24-16 299-E24-23 299-E25-19 299-E25-20 299-E25-22 299-E25-3
1,1,1-Trichloroethane 71-55-6 pg/L - -- - - - - - - - -
1,1-Dichloroethane 75-34-3 pg/L - - - - - - - - - -
1,1-Dichloroethene 75-35-4 pg/L - - - - - - - - - -
Hexachiorodibenzop-diodn | 39227286 | L - - - - - - - - - -
2,6-Dinitrotoluene 606-20-2 Mg/l -- - - - - 17 - - - -
Acetone 67-64-1 pg/L -- - - - - - - - - -
Aluminum 7429-90-5 pg/L - -- - - - - - - - -
Antimony 7440-36-0 pg/L -- - 72 101 -- -- -- -- -- 54
Arsenic 7440-38-2 pg/L 9.7 55 7.4 7.6 7.5 6.1 8.1 9.6 11 5.7
Barium 7440-39-3 pg/L 16 88 79 79 75 82 27 25 20 40
Benzyl alcohol 100-51-6 pg/L -- -- - - - - - - - -
Beryllium 7440-41-7 pg/L -- 9.4 - - - - - - - -
Bis(2-ethylhexyl) phthalate 117-81-7 pg/L - - - - - - - 6.7 - -
Boron 7440-42-8 pg/L - - - - - - - - - -
Bromodichloromethane 75-27-4 pg/L -- - - - - - - - - -
Bromoform 75-25-2 pg/L -- - - - - - - - - -
Bromomethane 74-83-9 pg/L - - - - - - - - - -
Butylbenzylphthalate 85-68-7 Mg/l - -- - - - - - - - -
Cadmium 7440-43-9 pg/L -- 18 - - - - - - - -
Carbon disulfide 75-15-0 pg/L - - - - - - - - - -
Carbon tetrachloride 56-23-5 Mg/l - - - - - - - - - -
Chloroform 67-66-3 Mg/l - -- 0.22 - - 0.57 - - - -
Chromium 7440-47-3 ug/L 23 17 13 20 18 - 75 - - -
Chromium (Dissolved) 7440-47-3-D ug/L 6.0 - 17 8.0 15 - 9.1 16 - -
Cobalt 7440-48-4 pg/L -- 19 - - - - - - - -
Copper 7440-50-8 Mg/l -- 38 41 -- 23 -- -- 5.0 -- --
Dibromochloromethane 124-48-1 pg/L - - - - - - - - - -
Diethylphthalate 84-66-2 pg/L - - - - - - - - - -
Ethyl methacrylate 97-63-2 pg/L - - - - - - - - - -
Ethylbenzene 100-41-4 pg/L - - - - - - - - - -
Fluoride 16984-48-8 pg/L 312 306 202 208 211 221 224 215 260 167
Hexavalent Chromium 18540-29-9 pg/L - - - - - - - - - -
Iron 7439-89-6 pg/L 1,027 5,287 63 160 87 49 412 350 129 95
Lead 7439-92-1 pg/L - - 0.12 - - 0.10 - - - -
Lithium 7439-93-2 pg/L -- - - - - - - - - -
Manganese 7439-96-5 Mg/l 40 225 9.0 7.6 - -- 62 57 - 4.3
Methylene chloride 75-09-2 pg/L -- -- - - - - - - - -
Molybdenum 7439-98-7 pg/L -- - - - - - - - - -
Nickel 7440-02-0 pg/L 11 18 5.6 9.5 8.6 - - 4.0 4.9 -
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Table 4-9. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the PUREX CribsExposure Area in the 200-PO-1 Groundwater OU

PUREX Cribs
Analyte Name CAS # Units 299-E16-2 299-E17-1 299-E17-14 299-E17-19 299-E24-16 299-E24-23 299-E25-19 299-E25-20 299-E25-22 299-E25-3
Nitrate 14797-55-8 pg/L 7,204 82,935 124,763 148,193 73,672 84,391 41,106 60,220 17,857 38,918
Nitrite 14797-65-0 pg/L 191 263 289 246 284 147 - 174 126 198
n-Nitrosodi-n-dipropylamine 621-64-7 Mg/l - - - -- - 29 - -- - -
Selenium 7782-49-2 Mg/l - - - - - -~ - -- - -
Silver 7440-22-4 Mg/l - 5.5 - - - - - -- - 4.0
Strontium 7440-24-6 pg/L 147 345 480 449 375 453 203 195 184 335
Tetrachloroethene 127-18-4 Mg/l -- -- - -- -- -- - -- -- --
Thallium 7440-28-0 pg/L - -- -- -- -- -- -- -- -- --
Tin 7440-31-5 ug/L -- -- -- - -- -- -- -- -- --
Toluene 108-88-3 Mg/l - - - - - - - - - -
Tributyl phosphate 126-73-8 Mg/l - - - - - - - - - -
Trichloroethene 79-01-6 pg/L - - 1.7 11 2.8 3.1 - -- - -
Trichloromonofluoromethane 75-69-4 Mg/l -- -- -- -- -- -- -- -- -- --
Uranium 7440-61-1 pg/L -- 13 30 12 27 106 -- -- -- 3.3
Vanadium 7440-62-2 pg/L 40 24 23 21 26 24 28 34 41 24
Xylenes (total) 1330-20-7 ug/L -- -- -- - -- -- -- -- -- --
Zinc 7440-66-6 ug/L -- 79 41 -- -- 7.0 9.7 16 6.9 7.9
Americium-241 14596-10-2 pCi/L - - - -- - -- - - -- -
Carbon-14 14762-75-5 pCi/L - -- - - - - - - - --
lodine-129 15046-84-1 pCi/L 1.5 7.1 9.5 9.8 7.9 6.8 24 24 24 5.1
Protactinium-231 14331-85-2 pCi/L -- -- -- -- -- -- -- -- -- --
Selenium-79 15758-45-9 pCi/L -- - -- - -- -- - - -- -
Strontium-90 10098-97-2 pCi/L 21 1.7 21 2.3 6.3 2.8 1.8 1.7 3.2 --
Technetium-99 14133-76-7 pCi/L - 107 135 90 47 250 84 -- -- --
Tritium 10028-17-8 pCi/L 4,652 530,289 585,757 546,667 272,115 499,634 175,648 185,787 25,359 4,898
Uranium-233/234 U-233/234 pCi/L -- -- - -- -- -- -- -- -- --
Uranium-234 13966-29-5 pCi/L - - 8.4 - - 31 - - - -
Uranium-235 15117-96-1 pCi/L - - 0.45 - - 2.1 - - - -
Uranium-238 U-238 pCi/L -- - 8.2 - -- 34 -- -- -- -
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WMA A-AX Tank Farms and 216-A-29 Ditch -

Analyte Name CAS # Units 299-E24-20 299-E24-22 299-E25-236 299-E25-28 299-E25-29P 299-E25-34 299-E25-42 299-E25-93 299-E25-94 699-43-452
1,1,1-Trichloroethane 71-55-6 Mg/l - - - -- - -- - - - -
1,1-Dichloroethane 75-34-3 Mg/l - - -- - - -- - - - -
1,1-Dichloroethene 75-35-4 pg/L -- -- -- -- -- -- -- -- -- --
Hexachlg;ia?i)é)tr:,z%-p-dioxin 39227-28-6 Mg/l - - 1.70E-06 - - - - - - -
2,6-Dinitrotoluene 606-20-2 Mg/l -- -- -- -- -- -- -- - -- --
Acetone 67-64-1 ug/L - -- - - -- - -- -- -- --
Aluminum 7429-90-5 pg/L -- -- -- -- -- -- -- -- -- --
Antimony 7440-36-0 Mg/l 46 -- -- - - - 45 - -- -
Arsenic 7440-38-2 pg/L 8.8 9.1 6.9 10 9.9 11 11 8.0 8.4 10.0
Barium 7440-39-3 pg/L 48 33 41 57 43 21 35 60 58 33
Benzyl alcohol 100-51-6 Mg/l - - - - -- -~ -- -- - -
Beryllium 7440-41-7 pg/L -- -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 ug/L -- -- - - - - - - -~ -
Boron 7440-42-8 ug/L -- - - - -- - -- -- -- --
Bromodichloromethane 75-27-4 ug/L -- -- -- -- -- -- -- -- -- --
Bromoform 75-25-2 ug/L - -- - - -- - -- -- -- --
Bromomethane 74-83-9 ug/L - -- - - -- - -- -- -- --
Butylbenzylphthalate 85-68-7 ug/L -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 pg/L 4.4 -- -- -- -- -- -- 5.2 -- -
Carbon disulfide 75-15-0 pg/L - - - - -- - -- -- - --
Carbon tetrachloride 56-23-5 pg/L - - - - - - - - -- -
Chloroform 67-66-3 pg/L -- -- -- -- -- -- -- -- -- --
Chromium 7440-47-3 pg/L 15 7.3 51 -- 10 15 118 37 16 7.5
Chromium (Dissolved) 7440-47-3-D pg/L 8.3 6.6 9.0 18 6.0 8.1 13 20 -- --
Cobalt 7440-48-4 pg/L 4.0 -- -- -- - - - - -- -
Copper 7440-50-8 pg/L 5.6 -- 6.2 -- -- - 6.6 -- 12 --
Dibromochloromethane 124-48-1 pg/L -- -- -- -- - -- -- -- -- --
Diethylphthalate 84-66-2 ug/L - -- -- -- -- -- -- -- -- --
Ethyl methacrylate 97-63-2 pg/L - - - - -- - -- -- - --
Ethylbenzene 100-41-4 ug/L -- - -- -- -- - -- -- -- --
Fluoride 16984-48-8 pg/L 197 219 164 193 318 187 507 144 155 186
Hexavalent Chromium 18540-29-9 pg/L -- - 191 - -- - -- -- -- --
Iron 7439-89-6 pg/L 40 35 302 76 59 97 317 55 229 68
Lead 7439-92-1 pg/L 0.19 0.11 0.14 - -- - -- 0.48 0.36 --
Lithium 7439-93-2 ug/L - - - - - - - - - -
Manganese 7439-96-5 pg/L 5.2 - 12 - -- - 15 48 37 -
Methylene chloride 75-09-2 Mg/l -- -- -- -- -- -- - -- -- -
Molybdenum 7439-98-7 ug/L -- -- -- -- -- -- -- -- -- --
Nickel 7440-02-0 pg/L 6.3 4.2 72 - 9.0 27 79 53 6.2 6.3
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Table 4-10. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the WMA A-AX Exposure Area in the 200-PO-1 Groundwater OU

WMA A-AX Tank Farms and 216-A-29 Ditch -

Analyte Name CAS # Units 299-E24-20 299-E24-22 299-E25-236 299-E25-28 299-E25-29P 299-E25-34 299-E25-42 299-E25-93 299-E25-94 699-43-452
Nitrate 14797-55-8 pg/L 41,217 18,147 24,926 3,754 104,194 1,645 17,157 55,900 30,074 5,851
Nitrite 14797-65-0 pg/L 203 173 182 157 175 162 150 241 194 233

n-Nitrosodi-n-dipropylamine 621-64-7 Mg/l - -- -- -- -- -- -- -- - --
Selenium 7782-49-2 Mg/l -- - 45 -- -- -- -- -- -- --
Silver 7440-22-4 pg/L 8.7 - - - - 5.8 - 9.1 - -
Strontium 7440-24-6 pg/L 263 240 302 254 253 132 201 396 330 158
Tetrachloroethene 127-18-4 Mg/l - - -- -- - -- - - - -
Thallium 7440-28-0 pg/L - - - - - - - - - -
Tin 7440-31-5 pg/L - - - - -- - -- -- - --
Toluene 108-88-3 Mg/l - - - - -- - - - - -
Tributyl phosphate 126-73-8 Mg/l -- -- - - -- -- -- -- -- --
Trichloroethene 79-01-6 ug/L -- -- -- -- -- -- -- -- -- --
Trichloromonofluoromethane 75-69-4 pg/L -- - -- -- -- -- -- -- -- --
Uranium 7440-61-1 pg/L 24 25 - 25 - 2.1 - 24 1.9 2.8
Vanadium 7440-62-2 pg/L 30 25 23 31 27 35 32 25 24 35
Xylenes (total) 1330-20-7 Mg/l -- - -- - - -~ - - -- -
Zinc 7440-66-6 pg/L 18 22 6.7 5.1 9.0 - 6.0 399 18 27
Americium-241 14596-10-2 pCi/L - - - - - - - - - --
Carbon-14 14762-75-5 pCi/L - - - - -- - - -- - -
lodine-129 15046-84-1 pCi/L 5.5 6.3 5.8 43 3.0 49 8.2 6.1 7.6 9.2
Protactinium-231 14331-85-2 pCi/L - -- - - -- - -- -- -- -
Selenium-79 15758-45-9 pCi/L - - - - - - - 33 - -
Strontium-90 10098-97-2 pCi/L -- - -- -- -- -- -- 5.8 45 --

Technetium-99 14133-76-7 pCi/L 186 707 550 - - - 108 4,516 730 -

Tritium 10028-17-8 pCi/L 7,408 2,134 7,550 4,837 5,645 559 14,039 4,579 4,138 1,123
Uranium-233/234 U-233/234 pCi/L -- - - -- - - - - - -
Uranium-234 13966-29-5 pCi/L -- - -- -- - -- - 1.1 - -
Uranium-235 15117-96-1 pCi/L - -- - - -- - -- -- -- --
Uranium-238 U-238 pCi/L -- -- - -- - -- - 0.72 -- -

a. Well 699-43-45 is also assigned to the 216-B-3 Pond Facility exposure area.
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Table 4-11. Summary of Analytes and Exposure Point Concentrations for Wells Associated with BC Cribs and Trenches, 216-B-3 Pond, and 200-PO-1 Near River Exposure Area in the 200-PO-1 Groundwater QU

BC Cribs and Trenches

216-B-3 Pond facility

200-PO-1 Near River

Analyte Name CAS # Units 299-E13-11 299-E13-5 699-42-40A 699-42-42B 699-43-41F 699-43-44 699-40-1 699-41-1A
1,1,1-Trichloroethane 71-55-6 pg/L - - - - - - - -
1,1-Dichloroethane 75-34-3 Mg/l -- -- -- -- -- -- -- --
1,1-Dichloroethene 75-35-4 pg/L - - - - - - - -
1 ,2,3,4,7,8-Hex.achlorodibenzo-p- 30227-28-6 ug/L _ _ _ _ _ _ _ _
dioxin
2,6-Dinitrotoluene 606-20-2 ug/L - - - - - - - -
Acetone 67-64-1 Mg/l - -- - - - - - --
Aluminum 7429-90-5 Mg/l - -- - - - - - --
Antimony 7440-36-0 pg/L -- 52 -- - - -- -- -
Arsenic 7440-38-2 pg/L 3.0 21 23 6.8 5.5 8.3 -- 5.6
Barium 7440-39-3 pg/L 72 50 48 24 -- 28 -- 55
Benzyl alcohol 100-51-6 pg/L -- -- -- -- -- -- -- --
Beryllium 7440-41-7 pg/L -- -- -- -- - -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 Mg/l -- -- - -- -- -- -- --
Boron 7440-42-8 Mg/l - -- - -- - -- -- 7.2
Bromodichloromethane 75-27-4 pg/L -- -- -- -- -- -- -- --
Bromoform 75-25-2 Mg/l - -- - - - - - -
Bromomethane 74-83-9 Mg/l - -- - - -- - - -
Butylbenzylphthalate 85-68-7 Mg/l - - - - - - - -
Cadmium 7440-43-9 pg/L - -- - -- - - - -
Carbon disulfide 75-15-0 Mg/l -- -- -- -- -- - -- --
Carbon tetrachloride 56-23-5 pg/L -- -- -- - -- -- -- --
Chloroform 67-66-3 pg/L -- -- -- -- -- -- -- --
Chromium 7440-47-3 pg/L 6.3 3.6 25 7.0 - 47 -- 7.1
Chromium (Dissolved) 7440-47-3-D Mg/l - 3.7 - 16 -- - - 3.6
Cobalt 7440-48-4 pg/L 7.3 -- - -- - - - --
Copper 7440-50-8 ug/L - - 12 - - - - --
Dibromochloromethane 124-48-1 Mg/l - - - - -- - - -
Diethylphthalate 84-66-2 Mg/l - - - -~ - - - --
Ethyl methacrylate 97-63-2 Mg/l -- -- - -- -- -- -- --
Ethylbenzene 100-41-4 pg/L -- - - -- -- -- -- --
Fluoride 16984-48-8 pg/L 299 347 200 356 - 325 259 250
Hexavalent Chromium 18540-29-9 pg/L -- - -- -- -- -- -- --
Iron 7439-89-6 pg/L 19,500 224 36,000 76 -- 370 -- 72
Lead 7439-92-1 pg/L - - - -- - - - -
Lithium 7439-93-2 pg/L - -- - -- -- - - --
Manganese 7439-96-5 pg/L 587 7.3 930 -- -- -- - 4.7
Methylene chloride 75-09-2 pg/L -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 pg/L -- -- -- -- -- -- -- 24
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Table 4-11. Summary of Analytes and Exposure Point Concentrations for Wells Associated with BC Cribs and Trenches, 216-B-3 Pond, and 200-PO-1 Near River Exposure Area in the 200-PO-1 Groundwater QU

BC Cribs and Trenches

216-B-3 Pond facility

200-PO-1 Near River

Analyte Name CAS # Units 299-E13-11 299-E13-5 699-42-40A 699-42-42B 699-43-41F 699-43-44 699-40-1 699-41-1A
Nickel 7440-02-0 pg/L - 9.0 25 5.7 - 14 -- 0.44
Nitrate 14797-55-8 pg/L 8,167 10,225 9,250 7,968 - 3,329 30,600 30,902
Nitrite 14797-65-0 ug/L 401 294 874 227 -- 267 152 157

n-Nitrosodi-n-dipropylamine 621-64-7 pg/L - -- - -- - -- -- -
Selenium 7782-49-2 Mg/l - - - - -- - - --
Silver 7440-22-4 Mg/l - -- - - -- - - -
Strontium 7440-24-6 pg/L 258 220 231 192 - 197 - 330
Tetrachloroethene 127-18-4 Mg/l - - - -- - -- - -
Thallium 7440-28-0 pg/L -- -- - - - - - --
Tin 7440-31-5 pg/L - -- - -- - - - -
Toluene 108-88-3 ug/L -- -- - -- -- -- -- -
Tributyl phosphate 126-73-8 pg/L - -- - -- - - -- -
Trichloroethene 79-01-6 ug/L - -- - -- -- - - -
Trichloromonofluoromethane 75-69-4 Mg/l -- - - - - - - --
Uranium 7440-61-1 pg/L 3.6 3.6 -- 3.8 - 5.2 - 44
Vanadium 7440-62-2 pg/L 29 26 17 30 - 26 - 19
Xylenes (total) 1330-20-7 pg/L -- -- -- -- -- -- -- --
Zinc 7440-66-6 pg/L 16 7.3 66 9.4 - 196 -- 8.0
Americium-241 14596-10-2 pCi/L - -- - - -- - - --
Carbon-14 14762-75-5 pCi/L -- -- -- -- -- -- -- --
lodine-129 15046-84-1 pCi/L -- -- 0.93 3.0 1.9 51 0.55 0.43
Protactinium-231 14331-85-2 pCi/L -- -- -- -- - -- -- --
Selenium-79 15758-45-9 pCi/L -- -- -- -- -- -- -- 39
Strontium-90 10098-97-2 pCi/L 24 0.64 - -- - - - 2.5

Technetium-99 14133-76-7 pCi/L - - - - - - - 110

Tritium 10028-17-8 pCi/L -- - 43,853 14,848 18,000 16,400 50,000 58,465
Uranium-233/234 U-233/234 pCi/L -- -- -- -- - -- -- 1.8
Uranium-234 13966-29-5 pCi/L 2.0 -- -- -- -- - - 1.7
Uranium-235 15117-96-1 pCi/L - -- - -- - - - 0.15
Uranium-238 U-238 pCi/L 14 -- - - - - - 15
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NRDWL/SWL
Analyte Name CAS # e 699-22-35 699-23-34A 699-23-34B 699-24-33 699-24-34A 699-24-34B 699-24-34C 699-25-34A 699-25-34B 699-25-34D 699-26-33
1,1,1-Trichloroethane 71-55-6 pg/L 1.5 0.95 0.95 0.70 1.4 1.4 0.64 0.30 0.40 0.40 0.25
1,1-Dichloroethane 75-34-3 pg/L 0.18 0.16 0.18 0.17 0.17 0.16 -- -- -- 0.094 0.090
1,1-Dichloroethene 75-35-4 pg/L - -- -- -- -- -- -- -- -- -- 0.19
1 '2’3’4’7'8";?;iim°r°dibenz°' 39227-28-6 ug/L - - - - - - - - - - -
2,6-Dinitrotoluene 606-20-2 pa/L -- -- -- -- -- -- -- -- -- -- --
Acetone 67-64-1 Mg/l 6.6 -- -- -- 1.4 -- -- -- -- -- --
Aluminum 7429-90-5 pg/L -- -- -- -- -- -- - -- -- -- --
Antimony 7440-36-0 pg/L 0.14 0.20 0.16 27 0.16 0.15 0.11 - - 62 -
Arsenic 7440-38-2 pg/L 2.7 25 23 24 3.1 2.3 2.0 - - - 3.0
Barium 7440-39-3 pg/L 149 116 128 99 94 97 82 107 70 74 63
Benzyl alcohol 100-51-6 pg/L - - -- - - - - - - - -
Beryllium 7440-41-7 pg/L - - - -- - - - -- -- - -
Bis(2-ethylhexyl) phthalate 117-81-7 ug/L - - 1.9 - - - - 14 3.2 - --
Boron 7440-42-8 ug/L - - - - - - - - -- - --
Bromodichloromethane 75-27-4 pg/L -- -- -- -- -- -- -- -- -- - --
Bromoform 75-25-2 Mg/l -- -- -- -- -- -- -- -- -- -- --
Bromomethane 74-83-9 pg/L -- - - -- -- -- - -- -- -- --
Butylbenzylphthalate 85-68-7 ug/L -- -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 Mg/l -- -- - - - - -- - - - --
Carbon disulfide 75-15-0 Mg/l -- - - - -- -- - - - - -
Carbon tetrachloride 56-23-5 Mg/l 1.0 21 - - - -- - 1.0 - 0.098 -
Chloroform 67-66-3 pg/L 0.26 0.11 0.30 0.10 0.10 - - 0.23 0.23 0.18 0.24
Chromium 7440-47-3 pg/L 8.9 7.6 8.1 6.0 8.2 32 27 10 14 11 17
Chromium (Dissolved) 7440-47-3-D pg/L 14 6.9 5.2 3.2 4.1 7.6 35 -- -- 17 17
Cobalt 7440-48-4 pg/L -- -- -- -- -- -- -- -- -- -- --
Copper 7440-50-8 pg/L 4.0 -- -- 5.0 -- 4.0 -- -- -- -- --
Dibromochloromethane 124-48-1 ug/L -- -- -- -- -- -- -- - -- -- --
Diethylphthalate 84-66-2 pg/L - - - - - - - - -- - --
Ethyl methacrylate 97-63-2 pg/L - - - - - - - - -- - -
Ethylbenzene 100-41-4 ug/L - - - - - 21 - - -- - --
Fluoride 16984-48-8 pg/L 116 187 165 221 223 229 227 237 282 249 265
Hexavalent Chromium 18540-29-9 ug/L -- -- -- -- -- -- -- -- -- -- --
Iron 7439-89-6 pg/L 51 70 34 146 51 1,558 143 73 - 52 366
Lead 7439-92-1 Mg/l -- -- -- - -- -- -- - - - -
Lithium 7439-93-2 pg/L - - - - - - - - - - -
Manganese 7439-96-5 Mg/l 4.2 - - -- 41 6.0 - - - - 9.1
Methylene chloride 75-09-2 Mg/l -- - - - - - -- - - - 15
Molybdenum 7439-98-7 Mg/L -- -- -- -- -- -- -- -- -- -- --
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Table 4-12. Summary of Analytes and Exposure Point Concentrations for Wells Associated with NRDWL/SWL Exposure Area in the 200-PO-1 Groundwater OU

NRDWL/SWL
Analyte Name CAS # Units 699-22-35 699-23-34A 699-23-34B 699-24-33 699-24-34A 699-24-34B 699-24-34C 699-25-34A 699-25-34B 699-25-34D 699-26-33
Nickel 7440-02-0 pg/L 7.1 5.7 5.2 8.0 19 9.6 11 - - - 6.0
Nitrate 14797-55-8 pg/L 18,126 19,482 17,420 14,885 14,226 16,285 14,972 22,475 19,585 18,624 20,026
Nitrite 14797-65-0 pg/L 907 733 799 756 601 655 - 585 446 867 478
n-Nitrosodi-n-dipropylamine 621-64-7 pa/L -- -- -- -- -- -- -- -- -- - --
Selenium 7782-49-2 Mg/l -- -- -- -- - -- -- -- -- -- --
Silver 7440-22-4 Mg/l - -- 5.4 5.6 7.0 - - - - - -
Strontium 7440-24-6 Mg/l 613 495 500 469 413 429 484 386 337 355 363
Tetrachloroethene 127-18-4 Mg/l 1.1 2.4 2.7 1.7 2.0 1.7 2.9 3.5 3.5 2.8 3.5
Thallium 7440-28-0 Mg/l - - - -- - - - - - - --
Tin 7440-31-5 Mg/l -- - - - -- -- - - - -- --
Toluene 108-88-3 Mg/l - - - - 14 - - - - - -
Tributyl phosphate 126-73-8 pg/L -- -- - -- -- -- -- -- -- -- --
Trichloroethene 79-01-6 ug/L 0.32 0.35 0.42 0.53 0.46 0.48 0.52 0.40 0.48 0.41 0.41
Trichloromonofluoromethane 75-69-4 ug/L -- -- -- -- -- -- -- 0.29 0.51 0.50 0.58
Uranium 7440-61-1 Mg/l -- -- - - - - -- - - - 8.0
Vanadium 7440-62-2 pg/L 9.6 11 9.0 11 11 13 16 9.7 15 14 16
Xylenes (total) 1330-20-7 Mg/l - - - -- 14 4.1 -- -- -- -- --
Zinc 7440-66-6 pg/L 16 132 - 9.2 4.0 6.7 11 12 11 11 8.4
Americium-241 14596-10-2 pCi/L - - - - - - - - - -- -
Carbon-14 14762-75-5 pCi/L - - - - - - - - - -- -
lodine-129 15046-84-1 pCi/L -- - - - - -- 0.54 - - - 1.6
Protactinium-231 14331-85-2 pCi/L -- - - -- -- -- - -- -- -- --
Selenium-79 15758-45-9 pCi/L - -- -- - -- - -- - - - -
Strontium-90 10098-97-2 pCi/L -- -- -- - - -- -- - - -- --
Technetium-99 14133-76-7 pCi/L - -- -- - - -- - - - -- 21
Tritium 10028-17-8 pCi/L - - - - - - 6,800 - - - 28,072
Uranium-233/234 U-233/234 pCi/L - - - -- - - - -- - - -
Uranium-234 13966-29-5 pCi/L - - - -- - - - -- - - 3.9
Uranium-235 15117-96-1 pCi/L - - - -- -- - - - -- -- -
Uranium-238 U-238 pCi/L -- -- -- - -- -- - - - -- 2.9
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Table 4-13. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the Far Field Exposure Area in the 200-PO-1 Groundwater OU (Table 1 of 2)

200-PO-1 Far Field

Analyte Name CAS # Units
499-S0-7 499-S0-8 499-S1-8J 699-10-54A 699-12-2C 699-13-1A 699-13-3A 699-20-20
1,1,1-Trichloroethane 71-55-6 pg/L - - - - - - - -
1,1-Dichloroethane 75-34-3 ug/L - - - - - - - -
1,1-Dichloroethene 75-35-4 ug/L - - -- - - -- - -
1,2,3,4,7,8-
Hexachlorodibenzo-p- 39227-28-6 ug/L -- -- -- -- -- -- -- --
dioxin
2,6-Dinitrotoluene 606-20-2 Mg/l -- -- -- -- -- -- -- --
Acetone 67-64-1 pg/L -- -- -- -- -- -- -- --
Aluminum 7429-90-5 pg/L -- -- -- -- -- -- 128 --
Antimony 7440-36-0 pg/L -- -- - -- -- -- 34 --
Arsenic 7440-38-2 pg/L 2.6 2.8 23 4.9 - 15 4.8 13
Barium 7440-39-3 pg/L 40 21 18 24 60 28 81 58
Benzyl alcohol 100-51-6 pg/L -- - -- -- -- 1.1 -- --
Beryllium 7440-41-7 pg/L - - - - - - - -
B'S(saf:;{g:gxy') 117-81-7 ug/L - - - - . . - .
Boron 7440-42-8 Mg/l - - -- - - - -~ 29
Bromodichloromethane 75-27-4 Mg/l 2.1 1.6 1.0 - -- 0.56 - --
Bromoform 75-25-2 Mg/l 29 2.5 2.3 - -- - - --
Bromomethane 74-83-9 Mg/l 0.33 0.41 0.33 - - - - --
Butylbenzylphthalate 85-68-7 Mg/l - - - - - - - -
Cadmium 7440-43-9 Mg/l -- -- -- -- -- -- - --
Carbon disulfide 75-15-0 pg/L -- -- -- - -- -- -- --
Carbon tetrachloride 56-23-5 pg/L -- -- - -- -- - 0.16 --
Chloroform 67-66-3 pg/L 1.1 0.76 0.47 -- -- 7.1 -- --
Chromium 7440-47-3 Mg/l - - 8.1 4.3 6.8 - 7.5 6.6
Chromium (Dissolved) 7440-47-3-D Mg/l -- - -- 3.6 7.4 -- 6.2 6.9
Cobalt 7440-48-4 pg/L - -- - - - - 0.90 -
Copper 7440-50-8 ug/L 4.3 15 18 0.29 - 3.2 0.63 -
Dibromochloromethane 124-48-1 pg/L 3.3 2.8 2.2 -- - -- - --
Diethylphthalate 84-66-2 pg/L -- -- 1.7 -- - - -- -
Ethyl methacrylate 97-63-2 pg/L -- -- - -- - -- -- -
Ethylbenzene 100-41-4 Mg/l - - - - - - -- -
Fluoride 16984-48-8 pg/L 246 230 236 256 179 279 159 306
Hexavalent Chromium 18540-29-9 pg/L -- -- -- -- -- - -- 25
Iron 7439-89-6 pg/L 147 130 112 147 49 394 149 202
Lead 7439-92-1 pg/L 0.36 -- 1.8 - - -- 0.42 0.39
Lithium 7439-93-2 pg/L 25 24 25 6.0 - 9.0 31 15
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Table 4-13. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the Far Field Exposure Area in the 200-PO-1 Groundwater OU (Table 1 of 2)

200-PO-1 Far Field

Analyte Name CAS # Units
499-S0-7 499-S0-8 499-S1-8J 699-10-54A 699-12-2C 699-13-1A 699-13-3A 699-20-20
Manganese 7439-96-5 Mg/l 269 16 16 4.6 -- 46 5.2 -
Methylene chloride 75-09-2 ug/L - - - 0.39 -- - - --
Molybdenum 7439-98-7 pg/L 8.5 8.8 8.9 28 - 6.0 2.0 5.8
Nickel 7440-02-0 pg/L - -- 4.0 - 17 - 17 -
Nitrate 14797-55-8 ug/L 3,709 16,600 695 21,010 58,851 14,300 110,272 36,100
Nitrite 14797-65-0 pg/L 394 306 281 270 181 -- 272 -
Selenium 7782-49-2 pg/L - -- - 23 - -- 2.6 2.4
Silver 7440-22-4 Mg/l - -- -- - -- - 18 --
Strontium 7440-24-6 pg/L 198 201 170 205 367 232 406 214
Tetrachloroethene 127-18-4 Mg/l - -- - -- - - - -
Thallium 7440-28-0 Mg/l - - -- - - - - -
Tin 7440-31-5 pg/L 0.18 0.12 0.26 - - - - -
Toluene 108-88-3 pg/L -- -- -- - -- - -- --
Tributyl phosphate 126-73-8 pg/L - - - - - - - -
Trichloroethene 79-01-6 Mg/l - -- -- - -- - - --
Trichloromozgﬂuorometha 75-69-4 ug/L _ _ _ _ _ _ _ _
Uranium 7440-61-1 Mg/l 3.6 4.7 0.26 1.8 10 6.1 10 -
Vanadium 7440-62-2 Mg/l - - - 24 10 20 11 23
Xylenes (total) 1330-20-7 Mg/l - - -- - - -- - -
Zinc 7440-66-6 pg/L 76 12 14 14 -- - 5.0 8.3
Americium-241 14596-10-2 pCi/L - -- - 0.11 -- - - --
Carbon-14 14762-75-5 pCi/L -- -- -- -- -- -- -- 9.8
lodine-129 15046-84-1 pCi/L - -- -- - -- -- -- 3.2
Protactinium-231 14331-85-2 pCi/L -- -- - -- -- - - --
Selenium-79 15758-45-9 pCi/L - - - - -- - -- --
Strontium-90 10098-97-2 pCi/L -- -- - -- -- - -- --
Technetium-99 14133-76-7 pCi/L - 24 - 50 204 - 191 45
Tritium 10028-17-8 pCi/L 8,472 8,131 2,529 -- 130,978 - 934,736 47,000
Uranium-233/234 U-233/234 pCi/L - -- - - - -- -- -
Uranium-234 13966-29-5 pCi/L -- -- -- 0.86 -- -- -- --
Uranium-235 15117-96-1 pCi/L -- -- - -- -- - -- --
Uranium-238 U-238 pCi/L -- -- - 0.59 -- - -- -
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Far Field
Analyte Name CAS # Units 699-29-4 699-31-11 699-32-22A 699-32-22B 699-32-43 699-41-23 699-S6-E4A 699-S6-E4E 699-S6-E4K 699-S6-E4L 699-S8-19
1,1,1-Trichloroethane 71-55-6 pg/L - - - - - - - - - - --
1,1-Dichloroethane 75-34-3 pg/L - -- - - - - - - - - --
1,1-Dichloroethene 75-35-4 Mg/l - - -- - -- - - - -- - -
1 ,2,3,4,7,8-Heé<.achlorodibenzo-p- 39227-28-6 ug/L _ _ _ _ _ _ _ _ _ _ _
ioxin
2,6-Dinitrotoluene 606-20-2 Mg/l -- -- -- -- -- -- -- -- -- -- -
Acetone 67-64-1 pg/L -- -- -- -- -- -- -- -- 1.2 -- 1.6
Aluminum 7429-90-5 pg/L 19 -- -- -- -- -- -- -- -- -- 13
Antimony 7440-36-0 Mg/l -- - -- -- - - 66 56 - - -
Arsenic 7440-38-2 pg/L 9.0 4.2 5.7 -- 4.4 54 6.3 -- - -- 13
Barium 7440-39-3 pg/L 72 50 29 259 48 17 55 59 49 107 61
Benzyl alcohol 100-51-6 ug/L - -- - -- - - -~ - - - -
Beryllium 7440-41-7 Mg/l -- -- -- - -- -- -- - -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 ug/L - - - 1.0 - -- - - 12 - 3.0
Boron 7440-42-8 ug/L 22 - 42 - - 28 52 - -- - 107
Bromodichloromethane 75-27-4 pg/L -- -- -- -- -- -- -- - -- -- --
Bromoform 75-25-2 pg/L -- -- -- -- -- -- - -- - -- --
Bromomethane 74-83-9 pg/L - -- - -- - -- - -- - -- --
Butylbenzylphthalate 85-68-7 Mg/l - -- - - - -- - - - -- -
Cadmium 7440-43-9 Mg/l -- - - - - - -- 4.5 -- -- -
Carbon disulfide 75-15-0 Mg/l - 0.12 - -- - -- - - - -~ -
Carbon tetrachloride 56-23-5 Mg/l - - - - - - 4.6 - 7.4 4.0 --
Chloroform 67-66-3 pg/L - 0.14 - -- 0.31 0.10 0.11 -- - -- --
Chromium 7440-47-3 pg/L 4.7 4.1 9.6 -- 18 5.0 6.1 11 6.4 11 1.1
Chromium (Dissolved) 7440;347'3' ug/L 41 28 6.8 - 24 - 53 11 57 7.8 1.1
Cobalt 7440-48-4 pg/L -- - -- - 4.2 - 1.0 -- -- -- --
Copper 7440-50-8 pg/L -- - 0.40 - 9.4 -- -- -- -- -- -
Dibromochloromethane 124-48-1 Mg/l - -- - -- - - -- - -- - -
Diethylphthalate 84-66-2 ug/L -- - -- - -- -- -- - -- - -
Ethyl methacrylate 97-63-2 ug/L - - -- - - -- - - - - -
Ethylbenzene 100-41-4 ug/L - - -- - -- -- -- - -- - -
Fluoride 16984-48-8 pg/L 166 275 401 1,176 385 487 287 267 251 205 894
Hexavalent Chromium 18540-29-9 ug/L -- -- 3.3 -- -- -- -- -- - -- --
Iron 7439-89-6 pg/L 41 2,600 114 5,897 40 626 414 237 130 122 57
Lead 7439-92-1 pg/L 1.3 0.20 0.64 0.81 - -- 0.42 -- -- -- --
Lithium 7439-93-2 Mg/L 8.5 7.3 11 -- - 10 22 -- - - 23
Manganese 7439-96-5 pg/L -- 39 6.8 462 -- 29 23 5.9 31 28 -
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Table 4-14. Summary of Analytes and Exposure Point Concentrations for Wells Associated with the Far Field Exposure Area in the 200-PO-1 Groundwater OU (Table 2 of 2)

Far Field
Analyte Name CAS # Units 699-29-4 699-31-11 699-32-22A 699-32-22B 699-32-43 699-41-23 699-S6-E4A 699-S6-E4E 699-S6-E4K 699-S6-E4L 699-S8-19
Methylene chloride 75-09-2 ug/L -- -- -- -- -- -- -- -- 1.9 -- --
Molybdenum 7439-98-7 ug/L 0.88 3.2 8.1 -- - 11 5.6 -- - -- 3.7
Nickel 7440-02-0 pg/L -- -- 6.0 -- -- -- -- -- 6.1 79 -
Nitrate 14797-55-8 ug/L 34,100 29,300 20,904 -- 21,008 7,029 29,487 27,507 28,133 45,100 27,600
Nitrite 14797-65-0 pg/L -- -- 201 325 260 229 208 238 281 214 --
n-Nitrosodi-n-dipropylamine 621-64-7 Mg/l - - - - - - -- - - - -
Selenium 7782-49-2 pg/L 2.0 2.0 2.0 - - 0.94 6.1 - - - 1.3
Silver 7440-22-4 Mg/l - - - - - - - - - - -
Strontium 7440-24-6 pg/L 281 265 194 126 238 163 315 328 294 505 233
Tetrachloroethene 127-18-4 Mg/l - -- -- -- -- -- -- -- -- 4.0 --
Thallium 7440-28-0 pg/L -- - -- -- -- -- -- -- - -- --
Tin 7440-31-5 pg/L -- -- - -- - -- - -- - -- --
Toluene 108-88-3 Mg/l - - - - - - -- - -- -- -
Tributyl phosphate 126-73-8 Mg/l - - - -- - - 5.8 - - - -
Trichloroethene 79-01-6 Mg/l - -- - -- - -- - -- - 2.3 -
Trichloromonofluoromethane 75-69-4 ug/L -- - -- - -- - -- - -- - -
Uranium 7440-61-1 pg/L - - 2.7 0.17 6.8 1.2 12 15 9.8 98 4.6
Vanadium 7440-62-2 ug/L 23 - 19 - 29 16 14 14 13 10 21
Xylenes (total) 1330-20-7 pg/L - -- - -- - -- - -- - -- --
Zinc 7440-66-6 ug/L 17 4.0 13 7,046 107 8.4 66 -- 8.7 6.1 7.0
Americium-241 14596-10-2 pCi/L -- - -- - -- - -- - -- -- -
Carbon-14 14762-75-5 pCi/L 8.2 14 13 -- -- -- -- -- -- -- --
lodine-129 15046-84-1 pCi/L 0.77 1.7 6.2 - 1.3 5.6 - - - - -
Protactinium-231 14331-85-2 pCi/L -- - -- - -- - -- - -- - -
Selenium-79 15758-45-9 pCi/L - -- - -- - - - - - - -
Strontium-90 10098-97-2 pCi/L -- -- -- -- - -- - -- -- -- -
Technetium-99 14133-76-7 pCi/L 120 97 43 -- 22 6.7 25 -- 20 24 --
Tritium 10028-17-8 pCi/L 63,000 59,000 38,401 -- 22,848 8,555 9,878 10,849 9,035 8,451 --
Uranium-233/234 U-233/234 pCi/L -- -- -- -- - -- 3.8 -- 45 48 --
Uranium-234 13966-29-5 pCi/L - - 1.2 - 3.2 0.76 3.8 - 3.9 5.7 -
Uranium-235 15117-96-1 pCi/L - - - -- - -- 0.21 -- 0.21 24 -
Uranium-238 U-238 pCi/L - - 0.84 0.21 2.2 0.34 4.4 - 3.2 46 --
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4.3  Toxicity Values

The toxicity values used for the human health risk calculations are provided in Table 4-15 and Table 4-16,
for the 200-BP-5 Groundwater OU and the 200-PO-1 Groundwater OU, respectively. The sources for
these values are discussed below.

4.3.1  Toxicity Values for Nonradionuclides

For nonradionuclides, the analyte-specific toxicity values shown in Table 4-15 and Table 4-16 are
determined using the recommended reference hierarchy as described in Cook, 2003, “Human Health
Toxicity Values in Superfund Risk Assessments.” The hierarchy is summarized below.

e Tier 1 — The EPA Integrated Risk Information System (IRIS)
e Tier 2 — The EPA Provisional Peer Reviewed Toxicity Values (PPRTVs)
e Tier 3 — Other Toxicity Values

Tier 1 -IRIS

The preferred source of toxicity data is the EPA IRIS database (http://www.epa.gov/iris/index.html).
Expert toxicologists at EPA have derived the values in this database and the values have undergone a
thorough review and validation both within and outside EPA. If a toxicity value is available in IRIS, that
value is used in preference to any other value.

Tier 2-PPRTVs

If a toxicity value is not available in IRIS, the next source is the EPA PPRTVs. This source includes
toxicity values that have been developed by the Office of Research and Development/National Center for
Environmental Assessment/Superfund Health Risk Technical Support Center. This database is not
available to the general public, but is accessible to EPA risk assessors via the EPA intranet. These values
are also published at the EPA Regional Screening Levels website (EPA, 2013).

Tier 3 — Other Toxicity Values
Tier 3 includes additional EPA and non-EPA sources of toxicity information, including:

e The California EPA (CalEPA) Toxicity Criteria Database contains toxicity values that are peer
reviewed and address both carcinogenic and noncarcinogenic effects.

e The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs) for
Hazard Substances are peer-reviewed estimates of the daily human exposure to hazardous substances
that is likely to be without appreciable risk of adverse noncarcinogenic health effects over a specified
duration of exposure.

e Toxicity values in EPA 540-R-97-036, Health Effects Assessment Summary Tables (HEAST).

When Tier 1, Tier 2, or Tier 3 toxicity values are not available for an analyte, the toxicity values from the
National Center for Environmental Assessment (NCEA) are used. The NCEA values can be found in
RAIS (ORNL, 2014).

For this environmental calculation, two toxicity values required conversion to a different concentration
basis: nitrate and nitrite.

e Nitrate. A derived RfD for nitrate (NOj3") was calculated from the RfD reported in IRIS, which is
given as 1.6 mg/kg-day for nitrate as nitrogen (NO; as N). Conversion from nitrate as nitrogen
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to nitrate was made using the mass fraction of nitrogen in nitrate. The mass fraction of nitrogen
in nitrate = mol wt N/mol wt NO3; = (14 g/mol)/(62 g/mol) = 0.226. The derived RfD for nitrate
= (1.6 mg NO;3 as N/kg-day) x (1 mg NO37/0.226 mg NO; as N) = 7.1 mg NO;/kg-day.

e Nitrite. A derived RfD for nitrate (NO") was calculated from the RfD reported in IRIS, which is
given as 0.1 mg/kg-day for nitrite as nitrogen (NO, as N). Conversion from nitrite as nitrogen to
nitrite was made using the mass fraction of nitrogen in nitrite. The mass fraction of nitrogen in
nitrite = mol wt N/mol wt NO, = (14 g/mol)/(46 g/mol) = 0.304. The derived RfD for nitrite =
(0.1 mg NO; as N/kg-day) x (1 mg NO,/0.304 mg NO, as N) = 0.3 mg NO, /kg-day.

For hexavalent chromium, the toxicity value used was obtained from a different source than
recommended by the EPA Superfund hierarchy (Cook, 2003). The difference in toxicity values is
summarized below.

e For hexavalent chromium, this assessment considers carcinogenic effects only for inhalation
exposures. An oral cancer slope factor has recently been published by the New Jersey Department of
Environmental Protection (NJDEP). The oral cancer slope factor derived by NJDEP is
0.5 (mg/kg-day) as presented in NJDEP, 2009, Derivation of an Ingestion-Based Soil Remediation
Criterion for Cr+6 Based on the NTP Chronic Bioassay Data for Sodium Dichromate Dihydrate.
Assessing only inhalation carcinogenic effects from hexavalent chromium has the potential to under-
estimate cancer risk.

4.3.2  Toxicity Values for Radionuclides

The cancer slope factors for radionuclides in Table 4-15 and Table 4-16 were obtained from EPA, 2001,
“Health Effects Assessment Summary Tables database” / “April 16, 2001 Update: Radionuclide Toxicity,”
/ “Radionuclide Table: Radionuclide Carcinogenicity — Slope Factors.”
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2-Hexanone 0.005 | -- -- 0.03 | -- -- Yes 1 0.00355¢ -- -- - --
Acetone 0.9 | -- -- 31 A -- -- Yes 1 0.000512¢ -- -- -- --
Acetophenone 0.1 I - - - - - - Yes 1 0.00372¢ - - - -
Aluminum 1 P - -- -- -- -- -- -- 1 0.001 - -- -- --
Antimony 0.0004 I - - - - - - - 0.15 0.001 - - - -
Arsenic 0.0003 I 1.5 I - - - - - 1 0.001 - - - -
Barium 0.2 | - - - - - - - 0.07 0.001 - - - -
Benzene 0.004 I 0.055 I 0.03 I 7.8E-06 I Yes 1 0.015 0.10 0.29 0.70 1.00
Beryllium 0.002 I - - - - - - - 0.007 0.001 - - - -
Bis(2-ethylnexyl) 0.02 | 0.014 | - - - - - 1 0.025 0.2 16.64 39.93 0.80
phthalate
Boron 0.2 | -- -- -- - - - - 1 0.001 - -- -- --
Butylbenzylphthalate 0.2 | 0.0019 P -- -- -- -- -- 1 0.0385¢ - -- -- --
Cadmium 0.0005 I - - - - - - - 0.05 0.001 0.1 - - -
Carbon disulfide 0.1 | -- -- 0.7 | - -- Yes 1 0.017 0.1 0.3 0.72 1.00
Carbon tetrachloride 0.004 I 0.07 I 0.1 | 0.000006 I Yes 1 0.016 0 0.78 1.86 1.00
Chloroform 0.01 | 0.031 C 0.098 A 0.000023 | Yes 1 0.0068 - 0.5 1.19 1.00
Chromium 1.5 | -- - -- - - 0.013 0.001 - -- -- --
Cobalt 0.0003 P - - - - - - - 1 0.0004 - - - -
Copper 0.04 H -- - - -- -- -- -- 1 0.001 - -- -- --
Cyanide 0.0006 | - - 0.0008 S - - Yes 1 0.001 - - - -
Di-n-octylphthalate 0.01 P - - - - - - - 1 2.434 - - - -
Fluoride 0.06 I - - - - - - - 1 0.001 - - - -
Hexavalent Chromium 0.003 | -- - - -- -- -- -- 0.025 0.002 -- -- -- --
Iron 0.7 P - - - - - - - 1 0.001 - - - -
Lead - - - - - - - - - 1 0.0001 - - - -
Lithium 0.002 P - - - - - - - 1 0.001 - - - -
Manganese 0.024 S - - - - - - - 0.04 0.001 - - - -
Mercury 0.0003 I - - - - - - - 0.07 0.001 - - - -
Methyl methacrylate 1.4 I -- - 0.7 I - - Yes 1 0.00355¢ - -- -- --
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Table 4-15. Toxicity Values for 200-BP-5 Groundwater Operable Unit

Methyl methanesulfonate - -- 0.099 C - -- -- - - 1 0.000138¢ -- -- - --
Methylene chloride 0.006 I 0.002 | 0.6 I 1E-08 I Yes 1 0.0035 0 0.32 0.76 1.00
Molybdenum 0.005 I - - - - - - - 1 0.001 - - - -
Nickel 0.02 I - - - - - - - 0.04 0.0002 - - - -
Nitrate 7.1 | - - - - - - - 1 0.001 - - - -
Nitrite 0.3 | - - - - - - - 1 0.001 - - - -
g;g_gg‘ilfgg:;:é - - 7 | - - - - - 1 0.0023 0 0.57 1.37 1
Octachlorodibenzofuran 2.33E-06 WAC 39 WAC - - - - - 0.03 0.81 5.6 6.82 30.09 0.5
Phenol 0.3 I - - - - - - - 1 0.0043 0 0.36 0.86 1
Selenium 0.005 I - - - - - - - 1 0.001 - - - -
Silver 0.005 I - - - - - - - 0.04 0.0006 - - - -
Strontium 0.6 I -- - -- -- -- -- - 1 0.001 - -- -- --
Thallium 0.00001 X - - - - - - - 1 0.001 - - - -
Tin 0.6 H - - - - - - - 1 0.001 - - - -
Toluene 0.08 I - - 5 I - - Yes 1 0.031 0.1 0.35 0.84 1.00
Tributyl phosphate 0.01 P 0.009 P -- -- -- -- -- 1 0.0228¢ -- -- -- --
Trichloroethene 0.0005 I 0.046 I 0.002 | 4.1E-06 | Yes 1 0.012 0.1 0.58 1.39 1.00
Uranium 0.003 | -- - - -- -- - - 1 0.001 - -- -- --
Vanadium 0.005 S - - - - - - - 0.026 0.001 - - - -
Zinc 0.3 I - - - - - - - 1 0.0006 - - - -
Americium-241 - - 1.04E-10 H - - - - - 0.0005 - - - - -
Carbon-14 -- -- 1.55E-12 H -- -- -- - - 1 - - -- -- --
Cesium-137 - - 3.04E-11 H - - - - - 1 - - - - -
Cobalt-60 - - 1.57E-11 H - - - - - 0.1 - - - - -
Europium-154 - - 1.03E-11 H - - - - - 0.0005 - - - - -
lodine-129 - - 1.48E-10 H - - - - - 1 - - - - -
Neptunium-237 - - 6.18E-11 H - - - - - 0.0005 - - - - -
Plutonium-238 -- -- 1.31E-10 H -- -- -- -- -- 0.0005 -- -- -- -- --
Plutonium-239/240 - - 1.35E-10 H - - - - - 0.0005 - - - - -
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Strontium-90 - - 5.59E-11 H - - - - - 0.3 - - - - -
Technetium-99 -- - 2.75E-12 H -- - - - - 0.5 -- -- - -- -
Tritium - - 5.07E-14 H - - 5.62E-14 H Yes 1 - - - - -
Uranium-233/234 -- -- 7.18E-11 H - -- -- -- -- 0.02 - - -- -- --
Uranium-234 - - 7.07E-11 H - - - - - 0.02 - - - - -
Uranium-235 - - 6.96E-11 H - - - - - 0.02 - - - - -
Uranium-238 - - 6.40E-11 H - - - - - 0.02 - - - - -

Notes:
a. U.S. Environmental Protection Agency web site “Regional Screening Levels for Chemical Contaminants at Superfund Sites” (EPA, May 2013).
Reference key:
A=The Agency for Toxic Substances and Disease Registry
C = The California Environmental Protection Agency (CalEPA)
E = Environmental Criteria and Assessment Office
H = Health Effects Assessment Summary Tables (HEAST)
| = EPA’s Integrated Risk Information System (IRIS)
P = Provisional Peer Reviewed Toxicity Values (PPRTV)
S = Special Case chemical; basis for value discussed on EPA Regional Screening Levels website (EPA, May 2013)

b. EPA, 2001, Health Effects Assessment Summary Tables database, “April 16, 2001 Update: Radionuclide Toxicity,” “Radionuclide Table: Radionuclide Carcinogenicity — Slope Factors.”

c. EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment:.
d. The Kp value was taken from ORNL, 2014, The Risk Assessment Information System (RAIS).

GIABS = gastrointestinal absorption factor.
H = HEAST

I =1IRIS

Kp = dermal permeability constant.

t* = time to reach steady-state.

T = lag time
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Table 4-16. Toxicity Values for 200-PO-1 Groundwater Operable Unit

1,1,1-Trichloroethane 2 | -- -- 5 | -- - Yes 1 0.013 0.1 0.6 1.43 1.00
1,1-Dichloroethane 0.2 P 0.0057 C -- -- 0.0000016 C Yes 1 0.0067 0 0.38 0.92 1.00
1,1-Dichloroethene 0.05 | - - 0.2 | - - Yes 1 0.012 0 0.37 0.89 1.00

Hexachlgng?i’btrZ’z%-p- dioxin | 0:000000007 | WAC 13000 WAC - - - - - 1 0.81 56 6.82 30.09 0.50
2,6-Dinitrotoluene 0.0003 X 1.5 P - - - - - 1 0.0021 0 1.12 2.69 1.00
Acetone 0.9 | -- -- 31 A -- - Yes 1 0.000512¢ -- -- -- --
Aluminum 1 P - - - - - - - 1 0.001 - - - -
Antimony 0.0004 | -- -- -- -- - -- -- 0.15 0.001 - -- -- --
Arsenic 0.0003 I 1.5 | - - - - - 1 0.001 - - - -
Barium 0.2 I - - - - - - - 0.07 0.001 - - - -
Benzyl alcohol 0.1 P -- -- -- -- -- -- - 1 0.00209¢ - -- -- --
Beryllium 0.002 I - - - - - - - 0.007 0.001 - - - -
Bis(2-ethylhexyl) phthalate 0.02 I 0.014 I - - - - - 1 0.025 0.2 16.64 39.93 0.80
Boron 0.2 | - - -- -- -- -- -- 1 0.001 - -- -- --
Bromodichloromethane 0.02 I 0.062 I - - 0.000037 Cc Yes 1 0.0046 0 0.88 212 1.00
Bromoform 0.02 | 0.0079 | -- -- -- -- -- 1 0.0022 0 2.79 6.7 1.00
Bromomethane 0.0014 I - - 0.005 I - - Yes 1 0.0028 0 0.36 0.87 1.00
Butylbenzylphthalate 0.2 | 0.0019 P -- -- -- -- - 1 0.0385¢ -- -- -- --
Cadmium 0.0005 I - - - - - - - 0.05 0.001 - - - -
Carbon disulfide 0.1 | -- -- 0.7 | -- - Yes 1 0.017 0.1 0.3 0.72 1.00
Carbon tetrachloride 0.004 I 0.07 | 0.1 | 0.000006 I Yes 1 0.016 0.1 0.78 1.86 1.00
Chloroform 0.01 I 0.031 C 0.098 A 0.000023 I Yes 1 0.0068 0 0.5 1.19 1.00
Chromium 1.5 I - - - - - - - 0.013 0.001 - - - -
Cobalt 0.0003 P -- - - -- -- - - 1 0.0004 - -- -- -
Copper 0.04 H -- -- -- -- - - -- 1 0.001 - - - -
Dibromochloromethane 0.02 I 0.084 I - - 0.000027 Cc Yes 1 0.0032 0 1.57 3.77 1.00
Diethylphthalate 0.8 | -- -- -- - -- -- -- 1 0.0039 0 1.87 4.5 1.00
Ethyl methacrylate 0.09 H - - 0.3 P - - Yes 1 0.00698¢ - -- -- -
Ethylbenzene 0.1 | 0.011 C 1 | 0.0000025 C Yes 1 0.049 0.2 0.42 1.01 1.00
Fluoride 0.06 Cc - - - - - - - 1 0.001 - - - -
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Hexavalent Chromium 0.003 | -- -- -- -- -- -- -- 0.025 0.002 -- -- - --
Iron 0.7 P -- - -- - -- -- - 1 0.001 - -- -- --
Lead - - - - - - - - - 1 0.0001 - - - -
Lithium 0.002 P - - - - - - - 1 0.001 - - - -
Manganese 0.024 | -- -- -- -- - -- -- 0.04 0.001 -- -- -- --
Methylene chloride 0.006 | 0.002 I 0.6 | 0.00000001 I Yes 1 0.0035 0 0.32 0.76 1.00
Molybdenum 0.005 | -- - -- - -- -- - 1 0.001 - -- -- --
Nickel 0.02 I - - - - - - - 0.04 0.0002 - - - -
Nitrate 7.1 I - - - - - - - 1 0.001 - - - -
Nitrite 0.3 I - - - - - - - 1 0.001 - - - -
n-Nitrosodi-n-dipropylamine - - 7 | -- - -- -- -- 1 0.0023 0 0.57 1.37 1.00
Selenium 0.005 I - - - - - - - 1 0.001 - - - -
Silver 0.005 | - - - - - - - 0.04 0.0006 - - - -
Strontium 0.6 | -- -- -- -- - -- -- 1 1.00E-03 -- -- -- -
Tetrachloroethene 0.006 I 0.0021 | 0.04 I 0.00000026 I Yes 1 0.033 0.2 0.91 2.18 1.00
Thallium 0.00001 X - - - - - - - 1 0.001 - - - -
Tin 0.6 H - - - - - - - 1 0.001 - - - -
Toluene 0.08 I - - - - - - Yes 1 0.031 0.1 0.35 0.84 1
Tributyl phosphate 0.01 P 0.009 P - -- - -- -- 1 0.0228¢ -- -- -- --
Trichloroethene 0.0005 I 0.046 | 0.002 | 0.0000041 I Yes 1 0.012 0.1 0.58 1.39 1.00
Trichloromonofluoromethane 0.3 | -- -- 0.7 H -- -- Yes 1 0.013 0.1 0.63 1.51 1.00
Uranium 0.003 I - - - - - - - 1 0.001 - - - -
Vanadium 0.005 S - - - - - - - 0.026 0.001 - - - -
Xylenes (total) 0.2 | - - 0.1 I - - Yes 1 0.053 0.2 0.42 1.01 1.00
Zinc 0.3 I - - - - - - - 1 0.0006 - - - -
Americium-241 - - 1.04E-10 H - - - - - 0.0005 - - - - -
Carbon-14 - - 1.55E-12 H - - - - - 1 - - - - -
lodine-129 - - 1.48E-10 H - - - - - 1 - - - - -
Neptunium-237 - - 6.18E-11 H - - - - - 0.0005 - - - - -
Plutonium-238 - - 1.31E-10 H - - - - - 0.0005 - - - - -
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Table 4-16. Toxicity Values for 200-PO-1 Groundwater Operable Unit

Protactinium-231 - - 1.73E-10 H -- -- - -- -- 0.0005 -- - -- -- --
Selenium-79 - -- 7.29E-12 H - -- -- - -- 0.8 -- -- -- -- --
Strontium-90 - - 5.59E-11 H - - - - - 0.3 - - - - -

Technetium-99 -- -- 2.75E-12 H -- -- -- -- -- 0.5 -- -- -- -- -
Tritium - - 5.07E-14 H - - 5.62E-14 H Yes 1 - - - - -

Uranium-233/234 -- -- 7.18E-11 H -- -- - - - 0.02 - - - - -
Uranium-234 - - 7.07E-11 H - - - - - 0.02 - - - - -
Uranium-235 - - 6.96E-11 H - - - - - 0.02 - - - - -
Uranium-238 - - 6.40E-11 H - - - - - 0.02 - - - - -

Notes:

a. U.S. Environmental Protection Agency web site “Regional Screening Levels for Chemical Contaminants at Superfund Sites” (EPA, May 2013).
Reference key:
A=The Agency for Toxic Substances and Disease Registry
C = The California Environmental Protection Agency (CalEPA)
E = Environmental Criteria and Assessment Office
H = Health Effects Assessment Summary Tables (HEAST)
| = EPA’s Integrated Risk Information System (IRIS)
P = Provisional Peer Reviewed Toxicity Values (PPRTV)
S = Special Case chemical; basis for value discussed on EPA Regional Screening Levels website (EPA, May 2013)

b. EPA, 2001, Health Effects Assessment Summary Tables database, “April 16, 2001 Update: Radionuclide Toxicity,” “Radionuclide Table: Radionuclide Carcinogenicity — Slope Factors.”
c. EPA/540/R/99/005, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment:.
d. The Kp value was taken from ORNL, 2014, The Risk Assessment Information System (RAIS).

GIABS = gastrointestinal absorption factor.
H = HEAST

I =IRIS

Kp = dermal permeability constant.

t* = time to reach steady-state.

T = lag time
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5 Software Applications

All calculations for this environmental calculation were performed on electronic spreadsheets using
Microsoft Excel®. These spreadsheets are provided as attachments to this environmental calculation.

6 Calculation

Human health cancer risks and noncancer hazards are calculated using the methodology, analytes, EPCs,
and toxicity factors described in Sections 3 and 4 of this environmental calculation. The calculation
spreadsheets were validated by comparison with hand calculations, which are presented in Figure 6-1.

6.1 Tap Water Exposure Scenario Calculation Files

Excel files are generated for each exposure area and each individual well for the purpose of calculating
cancer risks and noncancer hazards. The excel file names for the tap water exposure scenario are listed in
Table 6-1 for 200-BP-5 Groundwater OU and Table 6-2 for 200-PO-1 Groundwater OU, respectively.
The Excel files have been archived under this ECF number in the Environmental Risk Management
Archive (ERMA). Each excel file contains six worksheets which contain the following information:

e  Worksheet A-1: Summary of Tap Water Exposure Pathway Noncancer Hazard Results for
Nonradioactive Analytes; Summary of Tap Water Exposure Pathway Cancer Risk Results for
Nonradioactive Analytes in Groundwater; Summary of Tap Water Exposure Pathway Cancer
Risk Results for Radioactive Analytes in Groundwater; and Summary of Tap Water Exposure
Pathway Cancer Risk Results for Radioactive and Nonradioactive Analytes in Groundwater

o  Worksheet A-2: Ingestion of Nonradioactive Analytes in Tap Water; Noncancer Hazard Quotient
Calculations and Cancer Risk Calculations

o  Worksheet A-3: Dermal Absorption of Nonradioactive Analytes in Tap Water; Noncancer
Hazard Quotient Calculations and Cancer Risk Calculations

e Worksheet A-4: Inhalation of Volatile Nonradioactive Analytes in Tap Water; Noncancer Hazard
Quotient Calculations and Cancer Risk Calculations

o  Worksheet A-5: Ingestion of Radioactive Analytes in Tap Water; Cancer Risk Calculations

e Worksheet A-6: Inhalation of Radioactive Analytes in Tap Water; Cancer Risk Calculations

® Microsoft Excel is a registered product of the Microsoft Corporation.
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Table 6-1. Excel Spreadsheet File Names for the 200-BP-5 Groundwater OU Tap Water Scenario
Calculations

LLWMA 1

200-BP-5 LLWMA1 Unconfined TapWater Risk.xIsx

200-BP-5 299-E28-28 TapWater Risk.xIsx

200-BP-5 299-E33-265 TapWater Risk.xIsx

200-BP-5 299-E33-266 TapWater Risk.xlsx

200-BP-5 299-E33-34 TapWater Risk.xlsx

LLWMA 2/ 216-B-63 Trench

200-BP-5 LLWMAZ2_B63 Unconfined TapWater Risk.xIsx

200-BP-5 299-E27-10 TapWater Risk.xlsx

200-BP-5 299-E33-33 TapWater Risk.xlsx

200-BP-5 299-E34-9 TapWater Risk.xlsx

WMA B-BX-BY Tank Farms

200-BP-5 B_BX_BY Unconfined TapWater Risk.xIsx

200-BP-5 299-E33-4 TapWater Risk.xlsx

200-BP-5 299-E33-15 TapWater Risk.xlsx

200-BP-5 299-E33-16 TapWater Risk.xlsx

200-BP-5 299-E33-17 TapWater Risk.xlsx

200-BP-5 299-E33-1A TapWater Risk.xIsx

200-BP-5 299-E33-18 TapWater Risk.xlsx

200-BP-5 299-E33-20 TapWater Risk.xlsx

200-BP-5 299-E33-205 TapWater Risk.xlsx

200-BP-5 299-E33-334 TapWater Risk.xlsx

200-BP-5 299-E33-337 TapWater Risk.xlsx

200-BP-5 299-E33-338 TapWater Risk.xlsx

200-BP-5 299-E33-339 TapWater Risk.xlsx

200-BP-5 299-E33-341 TapWater Risk.xlsx

200-BP-5 299-E33-342 TapWater Risk.xlIsx

200-BP-5 299-E33-343 TapWater Risk.xlIsx

200-BP-5 299-E33-345 TapWater Risk.xlIsx

200-BP-5 299-E33-38 TapWater Risk.xlsx

200-BP-5 299-E33-42 TapWater Risk.xIsx

200-BP-5 299-E33-44 TapWater Risk.xlsx

200-BP-5 299-E33-47 TapWater Risk.xIsx

200-BP-5 299-E33-48 TapWater Risk.xlsx

WMA C Tank Farm

200-BP-5 WMA C Unconfined TapWater Risk.xlsx

200-BP-5 299-E27-14 TapWater Risk.xlsx

200-BP-5 299-E27-15 TapWater Risk.xIsx

200-BP-5 299-E27-155 TapWater Risk.xIsx

200-BP-5 299-E27-23 TapWater Risk.xIsx

200-BP-5 299-E27-24 TapWater Risk.xlIsx

200-BP-5 299-E27-7 TapWater Risk.xlsx

B Plant

200-BP-5 B Plant Unconfined TapWater Risk.xIsx

200-BP-5 299-E28-23 TapWater Risk.xIsx

200-BP-5 299-E28-24 TapWater Risk.xIsx

200-BP-5 299-E28-25 TapWater Risk.xlIsx

200-BP-5 299-E28-30 TapWater Risk.xlsx

200-BP-5 299-E29-54 TapWater Risk.xlsx

Semiworks

200-BP-5 Semiworks Unconfined TapWater Risk.xlsx

| 200-BP-5 299-E24-25 TapWater Risk.xlsx

LERF

200-BP-5 LERF Unconfined TapWater Risk.xlIsx

| 200-BP-5 299-E26-10 TapWater Risk.xlsx

Gable Mountain Pond

200-BP-5 GMP Unconfined TapWater Risk.xlsx

200-BP-5 699-53-47A TapWater Risk.xlsx

200-BP-5 699-53-47B TapWater Risk.xlsx
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Table 6-1. Excel Spreadsheet File Names for the 200-BP-5 Groundwater OU Tap Water Scenario

Calculations

200-BP-

5 West

200-BP-5 BP-5 West Unconfined TapWater Risk.xlIsx

200-BP-5 699-49-57A TapWater Risk.xIsx

200-BP-5 699-50-56 TapWater Risk.xlIsx

200-BP-5 699-50-59 TapWater Risk.xlsx

200-BP-5 699-52-55 TapWater Risk.xlsx

200-BP-5 699-53-55B TapWater Risk.xlsx

200-BP-5 699-53-55C TapWater Risk.xIsx

200-BP-5 699-54-45A TapWater Risk.xlsx

200-BP-5 699-55-57 TapWater Risk.xlsx

200-BP-5 Far Field (North of Gable Gap)

200-BP-5 Farfield (North of Gable Gap) TapWater
Risk.xlsx

200-BP-5 699-62-43F TapWater Risk.xlsx

200-BP-5 699-64-62 TapWater Risk.xlsx

200-BP-5 699-65-50 TapWater Risk.xlIsx

200-BP-5 699-66-58 TapWater Risk.xlsx

200-BP-5 Near-River

200-BP-5 Near River TapWater Risk.xIsx

200-BP-5 699-66-64 TapWater Risk.xIsx

200-BP-5 699-70-68 TapWater Risk.xlsx

200-BP-5 Confined

200-BP-5 Confined TapWater Risk.xlsx

200-BP-5 299-E33-12 TapWater Risk.xlIsx

200-BP-5 299-E33-50 TapWater Risk.xlIsx

200-BP-5 699-52-55B TapWater Risk.xlsx

Table 6-2. Excel Spreadsheet File Names for the 200-PO-1 Groundwater OU Tap Water Scenario

Calculations

PUREX Cribs

200-PO-1 Purex Cribs TapWater Risk.xlsx

200-PO-1 299-E16-2 TapWater Risk.xlsx

200-PO-1 299-E17-1 TapWater Risk.xlsx

200-PO-1 299-E17-14 TapWater Risk.xlsx

200-PO-1 299-E17-19 TapWater Risk.xlsx

200-PO-1 299-E24-16 TapWater Risk.xlsx

200-PO-1 299-E24-23 TapWater Risk.xlsx

200-PO-1 299-E25-19 TapWater Risk.xlsx

200-PO-1 299-E25-20 TapWater Risk.xlsx

200-PO-1 299-E25-22 TapWater Risk.xlsx

200-PO-1 299-E25-3 TapWater Risk.xlsx

WMA A-AX and

216-A-29 Ditch

200-PO-1 WMA A_AX TapWater Risk.xIsx

200-PO-1 299-E24-20 TapWater Risk.xlIsx

200-PO-1 299-E24-22 TapWater Risk.xlsx

200-PO-1 299-E25-236 TapWater Risk.xlIsx

200-PO-1 299-E25-28 TapWater Risk.xlsx

200-PO-1 299-E25-29P TapWater Risk.xlsx

200-PO-1 299-E25-34 TapWater Risk.xlsx

200-PO-1 299-E25-42 TapWater Risk.xlsx

200-PO-1 299-E25-93 TapWater Risk.xlIsx

200-PO-1 299-E25-94 TapWater Risk.xlIsx

200-PO-1 699-43-45 TapWater Risk.xlsx
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Table 6-2. Excel Spreadsheet File Names for the 200-PO-1 Groundwater OU Tap Water Scenario

Calcul

ations

BC Cribs and Trenches

200-PO-1 BC Cribs TapWater Risk.xlsx

200-PO-1 299-E13-5 TapWater Risk.xlsx

200-PO-1 299-E13-11 TapWater Risk.xlsx

216-B-3 Pond Facility (All Lobes)

200-PO-1 B Pond (all lobes) TapWater Risk.xlIsx

200-PO-1 699-42-40A TapWater Risk.xlIsx

200-PO-1 699-42-42B TapWater Risk.xlIsx

200-PO-1 699-43-41F TapWater Risk.xlIsx

200-PO-1 699-43-44 TapWater Risk.xlsx

NRDW

L/SWL

200-PO-1 NRDWL_SWL TapWater Risk.xIsx

200-PO-1 699-22-35 TapWater Risk.xlsx

200-PO-1 699-23-34A TapWater Risk.xlIsx

200-PO-1 699-23-34B TapWater Risk.xlIsx

200-PO-1 699-24-33 TapWater Risk.xlsx

200-PO-1 699-24-34A TapWater Risk.xlIsx

200-PO-1 699-24-34B TapWater Risk.xlIsx

200-PO-1 699-24-34C TapWater Risk.xIsx

200-PO-1 699-25-34A TapWater Risk.xlsx

200-PO-1 699-25-34B TapWater Risk.xlsx

200-PO-1 699-25-34D TapWater Risk.xIsx

200-PO-1 699-26-33 TapWater Risk.xlsx-

200-PO-1

Far Field

200-PO-1 Farfield TapWater Risk.xIsx

200-PO-1 499- SO-7 TapWater Risk.xIsx

200-PO-1 499- S0-8 TapWater Risk.xIsx

200-PO-1 499-S1-8J TapWater Risk.xIsx

200-PO-1 699-10-54A TapWater Risk.xlsx

200-PO-1 699-12-2C TapWater Risk.xlIsx

200-PO-1 699-13-1A TapWater Risk.xlsx

200-PO-1 699-13-3A TapWater Risk.xlsx

200-PO-1 699-20-20 TapWater Risk.xlsx

200-PO-1 699-29-4 TapWater Risk.xlsx

200-PO-1 699-31-11 TapWater Risk.xlsx

200-PO-1 699-32-22A TapWater Risk.xlsx

200-PO-1 699-32-22B TapWater Risk.xlIsx

200-PO-1 699-32-43 TapWater Risk.xlsx

200-PO-1 699-41-23 TapWater Risk.xlsx

200-PO-1 699-S6-E4A TapWater Risk.xIsx

200-PO-1 699-S6-E4E TapWater Risk.xIsx

200-PO-1 699-S6-E4K TapWater Risk.xIsx

200-PO-1 699-S6-E4L TapWater Risk.xlsx

200-PO-1 699-S8-19 TapWater Risk.xlsx

200-PO-1 Near River

200-PO-1 Near River TapWater Risk.xlsx

200-PO-1 699-40-1 TapWater Risk.xlsx

200-PO-1 699-41-1A TapWater Risk.xlsx
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6.1.1 Hand Calculations

The electronic spreadsheet calculations are validated by comparison with hand calculations, which are
presented in Figure 6-1. The hand calculations were performed to validate the formulas used in the

spreadsheets.
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7 Results/Conclusions

This section summarizes the risk assessment results for the tap water exposure scenario for the 200-BP-5
Groundwater OU and 200-PO-1 Groundwater OU. Exposure to groundwater as a tap water source is
evaluated using the following potential exposure routes: ingestion, inhalation of volatiles, and dermal
contact (nonradionuclides only) under a residential exposure scenario. Table 7-1 through Table 7-137
provide a summary of the risk estimates by exposure route. Additional detail, including analyte-specific
risk contributions, is provided in the spreadsheet attachments.

7.1.1 200-BP-5 Groundwater OU

Table 7-1 through Table 7-72 provide a summary of the risk estimates by exposure route. Additional
detail, including analyte-specific risk contributions, is provided in the spreadsheet attachments.

7111 LLWMA-1 Exposure Area

The total cumulative ELCR for the LLWMA 1 exposure area is 3.2 x 10, The total ELCR for
nonradiological analytes is 9.4 x 10” which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10, The total ELCR
for radiological analytes is 2.2 x 10 which is greater than the EPA upper risk threshold of 1 x 10™.
Table 7-1 provides a summary of the cancer risks and noncancer hazards by exposure route for the
LLWMA 1 exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are cobalt-60 (ELCR = 7.8 x 10°%; 2.5 percent contribution), iodine-129
(ELCR = 6.7 x 10°%; 2.1 percent contribution), technetium-99 (ELCR = 1.7 x 10™; 53 percent
contribution), and tritium (ELCR = 4.1 x 107; 13 percent contribution). Contribution to ELCR is
elevated for arsenic (9.3 x 10%; 30 percent contribution) where measured concentrations (4.8 pg/L) are
within natural background values.

The HI for the LLWMA 1 exposure area is 96, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI)
is cyanide (HQ of 90; 94 percent contribution). Contribution to HI is elevated for antimony (HQ of 3.6;

3.8 percent contribution) where measured concentrations reflect false positive results from the use of EPA
Method 6010.

Table 7-1. Summary of Cancer Risks and Noncancer Hazards for the LLWMA-1 Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.3x10° 13
()
[}
% Dermal 54 x 107 Arsenic (ELCR = 9.3 x 10°5; 30%) 0.26 Antimony (HQ = 3.6; 3.8%)
2 Contact : Co-60 (ELCR = 7.8 x 105; 2.5%) : Cyanide (HQ = 90; 94%)
o 1-129 (ELCR = 6.7 x 10%; 2.1%)
=) Inhalation of : Tc-99 (ELCR = 1.7 x 10%; 53%)
© 7 y
£ Volatiles 5:3x10 Tritium (ELCR = 4.1 x 10'5; 13%) 83
2
Total 9.4 x 10° 96
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Table 7-1. Summary of Cancer Risks and Noncancer Hazards for the LLWMA-1 Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
@ Ingestion 1.9 x 104
S
El Inhalation of
=] -5
5 Volatiles 3.4 %10
'-E -
©
x Total 2.2x10%
Total Cumulative 3.2x10*

7.1.1.2 LLWMA 1 - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for four wells within the LLWMA 1 exposure area (299-E28-28, 299-
E33-265, 299-E33-266, and 299-E33-34), the calculated risks and noncancer hazards are presented in
Table 7-2 through Table 7-5.

The total cumulative ELCR for the wells within the LLWMA 1 exposure area ranged between 8.4 x 107
to 1.1 x 10”. The total ELCR for nonradiological analytes ranged between 7.8 x 107 to 1.2 x 10™*, which
are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)])
cumulative risk threshold of 1 x 10~ at all four wells. The total ELCR for radiological analytes ranged
between 6.1 x 10 to 1.0 x 10~. The radiological ELCR is greater than the EPA upper risk threshold of

1 x 10 at well 299-E33-34. The radiological ELCR is less than the EPA upper risk threshold of 1 x 10™
at wells 299-E28-28, 299-E33-265, and 299-E33-266.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (wells 299-E33-265 and 299-E33-266), technetium-99, and
tritium. Contribution to ELCR is elevated for arsenic (7.8 x 107 to 1.2 x 10™*) where measured
concentrations (4.0 to 6.3 pg/L) are within natural background values.

The HI for the individual wells within the LLWMA 1 exposure area ranged from 9.2 to 298, which are
greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup
Standards” [WAC 173-340-740]) target HI of 1. The primary contributors to the noncancer HI (those
analytes that contribute greater than 1 percent of total HI) are cyanide (HQ of 4.4 to 292) and nitrate (HQ
of 3.4; 1.2 percent contribution at well 299-E33-34 only). All remaining individual analytes (arsenic,
fluoride, nitrate, uranium, and vanadium) that contribute greater than one percent of the HI also report a
HQ less than 1. Contribution to HI is elevated for antimony (HQ of 3.6; 36 percent contribution) at well
299-E28-28, where measured concentrations reflect false positive results from the use of EPA Method
6010.
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Table 7-2. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-28

(Within the LLWMA 1 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion | 7.8x10° 5.0 | Antimony (HQ = 3.6, 39%)
) 9 Arsenic (HQ = 0.41, 4.4%)
S — Cyanide (HQ = 4.4, 48%)
S Cerma 4.3 x 107 0.19 | Fluoride (HQ = 0.22, 2.4%)

ontact .
5 Nitrate (HQ = 0.20, 2.2%)
T Inhalation of Vanadium (HQ = 0.16,
< Volatiles | 0-0E*00 4.0 1.7%)
2 Arsenic (ELCR = 7.8 x 105, 93%)
Total 7.8 x10° Tc-99 (ELCR =2.2 x 10%, 2.6%) 9.2
Tritium (ELCR = 3.9 x 106, 4.6%)

@ Ingestion 2.9 x 10
3
El Inhalation of
=] -6
5 Volatiles 3.2x10
'-E —
©
x Total 6.1 x 100

Total Cumulative

8.4 x 105

Table 7-3. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-265

(Within the LLWMA 1 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.5 x10° 3.7

(]
S Arsenic (HQ = 0.49, 1.7%)
S Dermal =\ 5 5, 4o 0.07 | Cyanide (HQ = 27, 94%)
3 Contact ' ) ’ ’
5 Nitrate (HQ = 0.42, 1.5%)
S Inhalation of
£ Volatiles 5.3 x 107 25
5 Arsenic (ELCR = 9.5 x 105, 50%)
4 = -6 0

I-129 (ELCR = 6.8 x 10, 3.6%)

5
Total 96107 | 1099 (ELCR = 5.1 x 105, 27%) 29

Tritium (ELCR = 3.6 x 105, 19%)
@ Ingestion 6.4 x 10°
i)
El Inhalation of
=] -5
5 Volatiles 3.0 10
'-E -
©
x Total 9.4 x 10

Total Cumulative

1.9 x 104
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Table 7-4. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-266
(Within the LLWMA 1 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.0 x 10 2.8
g Arsenic (HQ = 0.47, 2.5%)
2 Dermal Cyanide (HQ = 17, 92%)
S Contact 5.2 x 107 0.06 | Nitrate (HQ = 0.35, 1.9%)
S Uranium (HQ = 0.20,
= : 1.1%)
° Inhalation of _ 16 170
c Volatiles
S Arsenic (ELCR = 9.1 x 105, 64%)
Total 91 x 10 I-129 (ELCR = 4.3 x 10, 3.1%) 19

Tc-99 (ELCR = 1.8 x 105, 12%)

Tritium (ELCR = 2.9 x 10%, 20%)

@ Ingestion 2.7 x10%

]

S Inhalation of

=] -5

5 Volatiles 24 %10

'-E —
©

© Total 51 x10°

Total Cumulative 1.4 x10*

Table 7-5. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-34
(Within the LLWMA 1 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.2 x 104 28
3
)
= Dermal 7 Cyanide (HQ = 292; 98%)
§ Contact 6.8 10 0.31 Nitrate (HQ = 3.5; 1.2%)
o
S Inhalation of
E Volatiles - 270
zo Arsenic (ELCR = 1.2 x 10%; 11%)

Total 1.2 x 104 Tc-99 (ELCR = 8.9 x 10*; 78%) 298
Tritium (ELCR = 1.1 x 104; 9.7%)

@ Ingestion 9.3 x 10*

S

S Inhalation of

=] -5

5 Volatiles 9.1x10

'-E -
©

© Total 1.0 x 103

Total Cumulative 1.1 %103
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7.1.1.3 LLWMA 2 Exposure Area

The total cumulative ELCR for the LLWMA 2 exposure area is 2.1 x 10™. The total ELCR for
nonradiological analytes is 1.6 x 10 which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 4.9 x 10™ which is greater than the EPA upper risk threshold of 1 x 10,
Table 7-6 provides a summary of the cancer risks and noncancer hazards by exposure route for the
LLWMA 2 exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (ELCR = 3.9 x 10°°; 1.8 percent contribution), technetium-99
(ELCR = 4.2 x 107%; 20 percent contribution), and tritium (ELCR = 3.1 x 10°%; 1.5 percent contribution).
Contribution to ELCR is elevated for arsenic (1.6 x 10™; 77 percent contribution) where measured
concentrations (4.8 pg/L) are within natural background values.

The HI for the LLWMA 2 exposure area is 44, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI)
is cyanide (HQ of 37; 85 percent contribution). Contribution to HI is elevated for antimony (HQ of 5.1;
12 percent contribution) where measured concentrations reflect false positive results from the use of EPA
Method 6010. Contribution to HI is elevated for arsenic (HQ of 0.85; 1.9 percent contribution) where
measured concentrations (4.8 pg/L) are within natural background values.

Table 7-6. Summary of Cancer Risks and Noncancer Hazards for the LLWMA 2 Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.6 x 10 9.3
()
ﬁ Dermal Antimony (HQ = 5.1; 12%)
2 Contact 9.1 x 10”7 0.29 Arsenic (HQ = 0.85; 1.9%)
g Cyanide (HQ = 37; 85%)
g Inhalati_on of _ 34
= Volatiles
2 Arsenic (ELCR = 1.6 x 10%; 77%)
Total 16 x 104 1-129 (ELCR = 3.9 x 10°%; 1.8%) 44

Tc-99 (ELCR = 4.2 x 10%; 20%)

Tritium (ELCR = 3.1 x 10°6; 1.5%)

® Ingestion 4.7 x 10

i)

e Inhalation of

S -6

5 Volatiles 2.6 x10

'-E _—
©

© Total 4.9 x10°

Total Cumulative 2.1x10*
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7.1.1.4 LLWMA 2 - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for three wells within the LLWMA 2 exposure area (299-E27-10,
299-E33-33, and 299-E34-9), the calculated risks and noncancer hazards are presented in Table 7-7
through Table 7-9.

The total cumulative ELCR for the individual wells within the LLWMA 2 exposure area ranged between
6.6 x 10* and 9.6 x 10”°. The total ELCR for nonradiological analytes ranged between 1.7 x 10 and

8.5 x 107 which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”

[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The total ELCR for radiological analytes
ranged between 5.2 x 10*and 1.0 x 10°. The total ELCR at well 299-E34-9 is greater than the upper risk
threshold of 1 x 10 and is within the EPA acceptable risk range of 1 x 10 to 1 x 107 at wells 299-E27-
10 and 299-E33-33.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (wells 299-E27-10 and 299-E33-33 only), technetium-99, and
tritium (wells 299-E27-10 and 299-E33-33 only). Contribution to ELCR is elevated for arsenic (1.7 x 10"
%10 8.5 x 10°) where measured concentrations (4.4 pug/L to 9.0 pg/L) are within natural background
values.

The HI for the individual wells within the LLWMA 2 exposure area ranged from 7.6 to 270, which are
greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup
Standards” [WAC 173-340-740]) target HI of 1. At wells 299-E33-33 and 299-E34-9, the primary
contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI) is
cyanide (HQ of 13 and 267, respectively). At well 299-E33-33, additional individual analytes that
contribute greater than one percent of the HI but report a HQ less than 1 include arsenic, Cr(VI), nitrate,
and vanadium. At well 299-E27-10, all individual analytes (arsenic, fluoride, Cr(VI), nickel, nitrate,
silver, and vanadium) that contribute greater than one percent of the HI also report a HQ less than 1.
Contribution to HI is elevated for antimony at well 299-E27-10, (HQ of 6.2; 81 percent contribution)
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-7. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-10
(Within the LLWMA 2 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 6.2; 81%)
Ingestion 8.5 x 10 7.3 Arsenic (HQ = 0.44; 5.8%)
n Fluoride (HQ = 0.082;
§ Dermal 1.1%)
S Contact 4.7 x 107 0.33 Cr(VI) (HQ = 0.15; 1.9%)
£ Nickel (HQ = 0.18; 2.3%)
2 , Nitrate (HQ = 0.24; 3.1%)
o Inhalation of . Arsenic (ELCR = 8.5 x 105; 89%) - Silver (HQ = 0.099; 1.3%)
g Volatiles 1129 (ELCR = 4.3 x 10°%; 4.5%) Vanadium (HQ 0.13; 1.7%)
z Tc-99 (ELCR = 4.4 x 105; 4.6%)

Tritium (ELCR = 1.7 x 10%; 1.8%)

Total 8.5x10° 7.6

Ingestion 8.9 x 10

Inhalation of
Volatiles

Radionucli
des

1.4 x10°
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Table 7-7. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-10
(Within the LLWMA 2 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 1.0 x 10
Total Cumulative 9.6 x 10°°

Table 7-8. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-33
(Within the LLWMA 2 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.7 x 10 29 .
Arsenic (HQ = 0.90, 5.9%)
§ Cyanide (HQ = 13, 87%)
= Dermal 7 Cr(VI) (HQ = 0.26, 1.7%)
: Contact | 6% 10 013 | Nitrate (HQ = 0.37, 2.4%)
15 Vanadium (HQ = 0.18,
° Inhalation of 1.2%)
4 ) - 12
c Volatiles .
o Arsenic (ELCR = 1.7 x 104, 83%)
= 1-129 (ELCR = 7.2 x 10, 3.4%)
Total 1.7 x 10 Tc-99 (ELCR =2.6 x 10, 12%) 15

Tritium (ELCR = 2.8 x 106, 1.3%)
® Ingestion 3.4 x10°
!
Ei Inhalation of
S -6
5 Volatiles 2:3x10
'-E -
©
© Total 3.6 x 10°°
Total Cumulative 2.1 x 10*

Table 7-9. Summary of Cancer Risks and Noncancer Hazards for Well 299-E34-9
(Within the LLWMA 2 Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
B S Ingestion 1.4 x 10 Arsenic (ELCR = 1.4 x 10% 21%) 23
= rsenic =1.4x10% () ; - . 0Q0
€SS ™ Dermal Tc-99 (ELCR = 5.2 x 10%; 78%) Cyanide (HQ = 267; 99%)
25 erma 7.8 x 107 0.25

° Contact . :

62




ECF-HANFORD-13-0035, REV. 0

Table 7-9. Summary of Cancer Risks and Noncancer Hazards for Well 299-E34-9
(Within the LLWMA 2 Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Inhalation of
Volatiles - 246
Total 1.4 x10* 270
] Ingestion 5.2 x 10
o
S Inhalation of
=] -6
5 Volatiles 4.9 x 10
2 -
e Total 5.2 x 104
Total Cumulative 6.6 x 10

7.1.1.5 WMA B-BY-BX Tank Farms and 216-B-63 Trench Exposure Area

The total cumulative ELCR for the WMA B-BY-BX tank farms and 216-B-63 trench exposure area is

3.2 x 10, The total ELCR for nonradiological analytes is 9.4 x 10 which is greater than the 2007
MTCA (“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold
of 1 x 10°. The total ELCR for radiological analytes is 2.3 x 10~ which is greater than the EPA upper
risk threshold of 1 x 10™*. Table 7-10 provides a summary of the cancer risks and noncancer hazards by
exposure route for the WMA B-BY-BX tank farms and 216-B-63 trench exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are methyl methanesulfonate (ELCR = 4.3 x 10™; 14 percent contribution), n-
nitrosodi-n-dipropylamine (ELCR = 3.2 x 10*; 10 percent contribution), technetium-99 (ELCR =

6.0 x 10™*; 19 percent contribution), trititum (ELCR = 6.3 x 10°%; 2.0 percent contribution), uranium-234
(ELCR = 8.1 x 10™*; 25 percent contribution), uranium-235 (ELCR = 3.6 x 107%; 1.1 percent contribution),
and uranium-238 (ELCR = 7.2 x 10#; 22 percent contribution). Contribution to ELCR is elevated for
arsenic (1.7 x 10™; 5.4 percent contribution) where measured concentrations (8.9 pg/L) are within natural
background values.

The HI for the WMA B-BY-BX tank farms and 216-B-63 trench exposure area is 221, which is greater
than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards”
[WAC 173-340-740]) target HI of 1. The primary contributors to the noncancer HI (those analytes that
contribute greater than 1 percent of total HI) are cyanide (HQ of 208; 94 percent contribution), uranium,
(HQ of'4.2; 1.9 percent contribution), and nitrate (HQ of 2.5; 1.2 percent contribution). Contribution to
HI is elevated for antimony (HQ of 3.5; 1.6 percent contribution) where measured concentrations reflect
false positive results from the use of EPA Method 6010.
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Table 7-10. Summary of Cancer Risks and Noncancer Hazards for the WMA B-BY-BX and 216-B-63 Trench

Exposure Area
Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.2 x 10+ 29
é Antimony (HQ = 3.5; 1.6%)
S Dermal 1.3 % 10° 048 Cyanide (HQ = 208; 94%)
3 Contact ' Arsenic (ELCR = 1.7 x 10%; ’ Nitrate (HQ = 2.5; 1.2%)
) : 5.4%) Uranium (HQ = 4.2; 1.9%)
® Inhalation of | ¢ £ 4106 Methyl methanesulfonate 192
£ Volatiles (ELCR = 4.3 x 10%; 14%)
o . S .
4 n-Nitrosodi-n-dipropylamine
Total 9.4 x 10* (ELCR = 3.2 x 104; 10%) 221

Tc-99 (ELCR =6.0 x 10™%; 19%)

Tritium (ELCR = 6.3 x 105; 2.0%)
@ Ingestion 22x10% | y-234 (ELCR = 8.1 x 104; 25% )
3 U-235 (ELCR = 3.6 x 105, 1.1% )
§ |nha|ati-0n of 5.2 x 10 U-238 (ELCR =7.2x 10'4; 22% )
s Volatiles
'.E -
©
x Total 2.3x10°8
Total Cumulative 3.2x 103

7.1.1.6 WMA B-BY-BX Tank Farms and 216-B-63 Trench - Well-Specific Cancer Risks and
Noncancer Hazard Results

Well-specific risks were calculated for 21 wells within the WMA B-BY-BX tank farms and 216-B-63
trench exposure area (299-E33-1A, 299-E33-4, 299-E33-15, 299-E33-16, 299-E33-17, 299-E33-18, 299-
E33-20, 299-E33-38, 299-E33-42, 299-E33-44, 299-E33-47, 299-E33-48, 299-E33-205, 299-E33-334,
299-E33-337, 299-E33-338, 299-E33-339, 299-E33-341, 299-E33-342, 299-E33-343, and 299-E33-345),
the calculated risks and noncancer hazards are presented in Table 7-11 through Table 7-31, respectively.

The total cumulative ELCR for the individual wells within the WMA B-BY-BX tank farms and 216-B-63
trench exposure area ranged between 2.8 x 10~ and 2.7 x 10™*. The total ELCR for nonradiological
analytes ranged between 1.6 x 10~ and 8.4 x 107 which are greater than the 2007 MTCA (“Human Health
Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~°. The total
ELCR for radiological analytes ranged between 2.4 x 10~ and 1.2 x 10 which are greater than the upper
risk threshold of 1 x 10,

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include the following:

e Technetium-99 and tritium at wells 299-E33-1A, 299-E33-15, 299-E33-18, 299-E33-341, 299-
E33-342,299-E33-38, 299-E33-44

e Arsenic, technetium-99 and tritium at well 299-E33-16
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e Jodine-129, technetium-99 and tritium at wells 299-E33-17, 299-E33-20, 299-E33-205, 299-E33-
337,299-E33-48

e  N-nitrosodi-n-dipropylamine, iodine-129, technetium-99 and tritium at wells 299-E33-334 and
299-E33-42

o Jodine-129, technetium-99 and tritium at wells 299-E33-337, 299-E33-339, 299-E33-345

e Jodine-129, strontium-90, technetium-99 and tritium at well 299-E33-338

e Technetium-99, tritium, uranium-234, uranium-235, and uranium-238 at well 299-E33-343
e Cobalt-60 at well 299-E33-4

e Methyl methanesulfonate, technetium-99, and tritium at well 299-E33-47

Except for 299-E33-16, contribution to ELCR is elevated for arsenic (1.5 x 10 to 8.3 x 10~) where
measured concentrations (4.3 pg/L to 7.8 ug/L) are within natural background values.

The HI for the individual wells within the WMA B-BY-BX tank farms and 216-B-63 trench exposure
area ranged from 9.2 to 731, which are greater than the EPA target HI of 1.0 and the 2007 MTCA
(“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The primary
contributors to the noncancer HI (those analytes that contribute greater than 1 percent of total HI) are as
follows:

e Cyanide at well 299-E33-15, 299-E33-17, 299-E33-334, 299-E33-338, 299-E33-341, 299-E33-
38, 299-E33-48

e Cyanide and arsenic at well 299-E33-16

e Cyanide, nitrate, and uranium at wells 299-E33-18, 299-E33-205, and 299-E33-343
e (Cobalt, cyanide, nickel, and nitrate at 299-E33-337

e (Cobalt, cyanide, and uranium at well 299-E33-339

e Cyanide and nitrate at well 299-E33-1A, 299-E33-20, 299-E33-44, 299-E33-47

e Cyanide and uranium at well 299-E33-342

e Cyanide, nitrate, and uranium at 299-E33-205, 299-E33-343, 299-E33-42

e Cyanide, Cr(VI), nitrate, and uranium at 299-E33-345

Contribution to HI is elevated for antimony at wells 299-E33-16, 299-E33-18, 299-E33-38, 299-E33-42,
299-E33-44, 299-E33-47, 299-E33-48, 299-E33-334, 299-E33-337, 299-E33-338, 299-E33-339, 299-
E33-341, 299-E33-342 where measured concentrations reflect false positive results from the use of EPA
Method 6010.
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Table 7-11. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-1A
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion -- 48

Dermal _ 0.54 Cyanide (HQ = 514, 98%)
Contact ' Nitrate (HQ = 5.4, 1.0%)

Inhalation of
Volatiles 474

Nonradionuclides

Tc-99 (ELCR = 1.2 x 103, 90%)
Total -- Tritium (ELCR = 1.0 x 10, 523
7.8%)

Ingestion 1.3 x 103

Inhalation of

-5
Volatiles 8.6x10

Radionuclides

Total 1.3x103

Total Cumulative 1.3 x 103

Table 7-12. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-4
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion -- --

Dermal
Contact

Inhalation of
Volatiles

Nonradionuclides

Co-60 (ELCR = 3.1 x 104
Total - 100%) --

Ingestion 3.1 x10*

Inhalation of
Volatiles

Radionuclides

Total 3.1 x10%
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Table 7-12. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-4
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

3.1x10*

Table 7-13. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-15
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.4 x10% 49
3
2 Dermal
©° -7 i = [
§ Contact 7.6 %10 0.61 Cyanide (HQ = 542, 99%)
o
g In{}allattl_clm of _ 501
g olatiles Arsenic (ELCR = 1.4 x 104,
z 13%)
Total 1.4 x10* Tc-99 (ELCR = 8.1 x 10, 78%) 550
Tritium (ELCR = 7.8 x 1075,
7.5%)
® Ingestion 8.3x10*
2
S Inhalation of
=) -5
5 Volatiles 6.4x10
'.E -
©
x Total 9.0 x 10"

Total Cumulative

1.0 x 103

Table 7-14. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-16
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.6 x 1073 79
()
.'8 Dermal Antimony (HQ = 16; 2.7%)
O -6 H - .
§ Contact 8.8x10 Arsenic (ELCR = 1.6 x 103; 57%) 1.4 érserjcl’c (:%__8528191:{;)
5 Tc-99 (ELCR = 1.1 x 103; 40%) yanide (HQ = 568; 94%)
=} Inhalation of Tritium (ELCR = 7.8 x 105; 2.8%)
© . - 524
= Volatiles
o
b4
Total 1.6 x 103 604
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Table 7-14. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-16
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
® Ingestion 1.2x 103
i)
S Inhalation of
=) -5
5 Volatiles 6.4 > 10
'-E -
T
x Total 1.2 x10°

Total Cumulative

2.8 x 1073

Table 7-15. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-17
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.2 x10* 57

3
2 Dermal
© 6.5 x 107 0.64 | Cyanide (HQ = 663, 99%)
g Contact
S Inhalation of 611
= Volatiles . Arsenic (ELCR = 1.2 x 104,
S 11%)

) I-129 (ELCR = 1.1 x 105, 1.0%)

4

L 1.2x10 Tc-99 (ELCR = 8.9 x 104, 82%) 669
Tritium (ELCR = 6.3 x 105,

® Ingestion 9.3 x 10* 5.7%)
=}
E Inhalation of
3 -5
5 Volatiles 5.2x10
'-E -
]
© Total 9.8 x 10+
Total Cumulative 1.1 %103

Table 7-16. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-18
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
§5 2% - - Arsenic (ELCR = 1.0 x 10% Antimony (HQ = 8.5; 11%)
0% c= 4 y ;
2§57 Ingestion 1.0x10 7.0%) 41| "Cyanide (HQ = 35: 47%)
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Table 7-16. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-18
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Dermal Tc-99 (ELCR = 1.2 x 103; 85%) Cr(VI) (HQ =0.93; 1.3%)
Contact 5.6 x 107 Tritium (ELCR = 9.6 x 105, 0.84 Nitrate (HQ = 2.5; 3.4%)
6.7%) Uranium (HQ = 27; 36%)
Inhalation of
Volatiles - 32
Total 1.0 x 10 74
@ Ingestion 1.3 x 103
o
El Inhalation of
=] -5
5 Volatiles 7.9 %10
'.E -
©
x Total 1.3 %108
Total Cumulative 1.4 x 103

Table 7-17. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-20
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.1 x 10 13

()
(]
© .
= Dermal Cyanide (HQ = 93, 94%)
[T -7
5 Contact 5.0 x10 0-35 | Nitrate (HQ = 3.8, 3.8%)
)
i Inhalation of 86
= Volatiles . Arsenic (ELCR = 9.1 x 105,
2 21%)

y I-129 (ELCR = 1.0 x 10, 2.4%)

5

UEiE] 91x10 Tc-99 (ELCR = 3.1 x 104, 72%) 9
Tritium (ELCR = 1.9 x 105,

® Ingestion 3.2x10* 4.4%)
3
S Inhalation of
S -5
5 Volatiles 1610
'-E -
©
x Total 3.4 x10*
Total Cumulative 4.3 x10*
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Table 7-18. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-205
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 8.9 x 10 13
& Arsenic (HQ = 0.46, 1.1%)
© .
= Dermal Cyanide (HQ = 33, 75%)
[3) -7
= Contact 5.0 10 0.22 Nitrate (HQ = 1.7, 3.9%)
-_g Inhalation of Uranium (HQ = 8.0, 18%)
g Volatiles - Arsenic (ELCR = 8.9 x 105, 30
S 16%)
’ 1-129 (ELCR = 1.2 x 10°%, 2.2%)
5 ’
Total 8.9x10% | 1099 (ELCR = 4.4 x 104, 77%) 44
Tritium (ELCR = 2.7 x 105,
@ Ingestion 4.6 x10% 4.7%)
3
El Inhalation of
=] -5
5 Volatiles 2.2x10
'.E -
©
= Total 4.8x10*

Total Cumulative

5.7 x 104

Table 7-19. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-334
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 4.3 x 104 7.3
i Antimony (HQ = 3.4, 10%)
i) i = 9
35 Dermal 11 x 105 0.21 Arsenl.c (HQ =0.62, 1.8%)
= Contact Cyanide (HQ = 28, 84%)
o ; =
E Inhalation of Arsenic (ELCR =12 x 10.4’ o6 Nitrate (HQ = 048, 140/0)
= Volatiles - 21%)
zo n-Nitrosodi-n-dipropylamine
4 (ELCR = 3.2 x 10, 58%)
Ui 4410 1129 (ELCR = 1.1 x 10-5, 1.9%) 34
Tc-99 (ELCR = 5.8 x 105, 10%)
» Ingestion 7.8 x 10 Tritium (ELCR =51x 10'5,
° 9.1%)
El Inhalation of
=] -5
5 Volatiles 4.2x10
'.E -
©
© Total 1.2 x 10*

Total Cumulative

5.6 x 104
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Table 7-20. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-337
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

falyte | Exposure | Eicr % Risk Contribution HI % HI Contribution
roup Route
Ingestion 1.1 x 10* 22

@ Antimony (HQ = 6.1; 5.0%)
) Dermal Cobalt (HQ = 2.2; 1.8%)
S Contant 6.2 x 107 0.58 | Cyanide (HQ = 106; 88%)
g Nickel (HQ = 2.7; 2.2%)
S Inhalation of Nitrate (HQ = 14, 11%)
E Volatiles - 97
2 Arsenic (ELCR = 1.1 x 10%; 31%)

y I-129 (ELCR = 7.5 x 10%; 2.1%)

4

L 11x10% | 15,99 (ELCR = 1.9 x 104: 53%) 120
Tritium (ELCR = 5.0 x 10%; 14%)

® Ingestion 2.1 x 104
S
S Inhalation of
S 5
5 Volatiles 4.1x10
'-E _—
]
o Total 2.5 x 104
Total Cumulative 3.6 x 10*

Table 7-21. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-338
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| i 13 x 104 12 Antimony (HQ = 4.9, 7.5%)

,,, ngestion : Cyanide (HQ = 57, 88%)
] Nitrate (HQ = 0.89, 1.4%)
S Dermal 7.1 x 107 0.31
= Contact
o
E Inhalation of Arsenic (ELCR = 1.3 x 10, 50
= Volatiles - 40%)
g I-129 (ELCR = 1.3 x 105, 4.2%)

i Strontium-90 (ELCR = 4.9 x 106

4 ’

Total 1.3%x10 1.5%) 64
Tc-99 (ELCR = 1.5 x 10, 46%)

@ Ingestion 1.7 x 10 Tritium (ELCR = 2.5 x 107,
9 7.7%)
E Inhalation of
=} -5 -
5 Volatiles 2.0 x10
2
]
x Total 1.9 x 10
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Table 7-21. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-338
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

3.2x10*

Table 7-22. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-339
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.1 x 10# 16

@ Antimony (HQ = 7.2; 12%)
=l Dermal Cobalt (HQ = 1.3; 2.2%)
B Contact 6.3 x 107 0.43 Cyanide (HQ = 45; 78%)
£ Nitrate (HQ = 0.87; 1.5%)
S Inhalation of Uranium (HQ = 2.0; 3.4%)
E Volatiles - 42
S Arsenic (ELCR = 1.1 x 10%#; 35%)

§ 1-129 (ELCR = 1.1 x 10°%; 3.4%)

4 ;

et 14107 | 1699 (ELCR = 1.6 x 104; 47%) %8
Tritium (ELCR = 4.8 x 10%; 15%)

@ Ingestion 1.8 x 10
°
El Inhalation of
=] -5
5 Volatiles 4.0 <10
'-E -
©
= Total 2.2x10*

Total Cumulative

3.3x10%

Table 7-23. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-341
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
()
Z Ingestion 1.2 x 104 74
= Arsenic (ELCR = 1.2 x 10,
2 Dermal 7.3%) Antimony (HQ = 11, 1.6%)
o Contact 2.1 x10° Tc-99 (ELCR =1.4 x 103, 86%) 1.1 Cvanide (HQ = 710’ 979
3 Tritium (ELCR = 7.5 x 10°, yanide (HQ = 710, 97%)
= Inhalation of 6 4.6%)
5 '
4 Volatiles 3.6 x10 655
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Table 7-23. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-341
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 1.3 x 104 731
@ Ingestion 1.5 x 1072
i)
E Inhalation of
=) -5
5 Volatiles 6.2x10
'-a -
T
x Total 1.5x 1073
Total Cumulative 1.6 x 1073

Table 7-24. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-342
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.3 x10% 71
()
S Antimony (HQ = 17, 2.9%)
S Dermal 26 x 106 12 | Cyanide (HQ = 551, 95%)
3 Contact ’ ’ ) ’
5 Uranium (HQ = 6.1, 1.1%)
g | Inhaltionof |45 105 509
s olatiles Arsenic (ELCR = 1.2 x 104,
b4 7.9%)
Total 1.4 x10% Tc-99 (ELCR = 1.3 x 103, 81%) 581
Tritium (ELCR = 1.2 x 10,
7.7%)
@ Ingestion 1.3 x10°%
3
S Inhalation of
3 -4
5 Volatiles 1.0x10
'.E -
©
x Total 1.4 x 103
Total Cumulative 1.6 x 103
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Table 7-25. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-343
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
w Ingestion 1.2 x 104 40
£ Arsenic (HQ = 0.60; 1.3%)
= Dermal " Cyanide (HQ =4.9; 11%)
(%) 6
= Contact 1.9x10 0.42 Nitrate (HQ = 1.3; 2.9%)
2 _ Uranium (HQ = 37; 83%)
E Inhalation of | g5 406 Arsenic (ELCR = 1.2 x 10%; 4.5
S Volatiles 4.5%)
=z Tc-99 (ELCR = 8.1 x 10%; 32%)
Total 1.3 x 10# | Tritium (ELCR = 5.8 x 105; 2.2%) 45
U-234 (ELCR = 8.1 x 10%; 31%)

' U-235 (ELCR = 3.6 x 105, 1.4% )
@ Ingestion 24 x10° | U-238 (ELCR = 7.2 x 10%; 28%)
)
El Inhalation of
=] -5
5 Volatiles 4.8 x 10
'.E -
©
x Total 24 x10°8

Total Cumulative

2.6 x 108

Table 7-26. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-345
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| ” 8.3 x 105 25 Arsenic (HQ = 0.43, 4.7%)
% 10-

ngestion ' | Cyanide (HQ = 1.4, 16%)

Dermal Fluoride (HQ = 0.13, 1.4%)
8 Contact | 937107 045 | Cr(VI) (HQ = 1.1, 12%)
= Manganese (HQ = 0.13,
3 1.5%)
2 Inhalation of Nitrate (HQ = 1.5, 16%)
g Volatiles - Arsenic (ELCR =8.3 x 10-5’ 1.3 Nitrite (HQ = 0.45, 4.9%)
o 7.2%) Silver (HQ = 0.33, 3.6%)
= 1-129 (ELCR = 1.5 x 105, 1.3%) Uranium (HQ = 3.6, 39%)

Tc-99 (ELCR =9.9 x 10, 86%)
Total 8.4 x 105 Tritium (ELCR = 6.2 x 1075, 9.2
5.4%)

@ Ingestion 1.0 x 107
3
S Inhalation of
=} -5 -
5 Volatiles 51x10
2
©
x Total 1.1 x 1073
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Table 7-26. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-345
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

1.2x10°3

Table 7-27. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-38
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.3 x10% 73
()
(]
= Dermal 7 4% 107 \4 | Antimony (HQ = 14, 2.1%)
3 Contact ’ ’ Cyanide (HQ =619, 96%)
o
| M - |
S Arsenic (ELCR = 1.3 x 10,
4 7.2%)
Total 1.3 x 10* Tc-99 (ELCR =1.6 x 103, 86%) 645
Tritium (ELCR = 8.8 x 1075,
4.7%)
® Ingestion 1.7 x 107
2
S Inhalation of
=) -5
5 Volatiles 7.3 %10
'.E -
©
x Total 1.7 x 103

Total Cumulative

1.9 x 103

Table 7-28. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-42
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 3.3x10* . 5 18
8 Arsenic (EL&'}’/; 9.6 x 10°, Antimony (HQ = 7.9, 11%)
= 0 i = o,
S Dermal 8.2 x 106 n-Nitrosodi-n-dipropylamine 0.51 CYa”'de (HQ =55, 790/(’)
g Contact (ELCR =24 % 10-4, 350/0) Nitrate (HQ = 21, 3.1 A))
5 : I-129 (ELCR = 1.2 x 105, 1.8%) Uranium (HQ = 2.6, 3.8%)
'c 3
S '”Ci'la;t'if:s(’f - Tc-99 (ELCR = 3.2 x 104, 45%) | 51
5 Tritium (ELCR = 3.2 x 105,
4 4.6%)
Total 3.4 x10* 69
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Table 7-28. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-42
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
® Ingestion 3.4 x10*
i)
S Inhalation of
=) -5
5 Volatiles 26x10
'-E -
T
© Total 3.6 x10*

Total Cumulative

7.0 x 10%

Table 7-29. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-44
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.5 x 10* 49
()
3 Antimony (HQ = 12, 3.1%)
E Dermal 3.0 x 10 0.94 | Cyanide (HQ = 359, 94%)
3 Contact ) ' } ’
g Nitrate (HQ = 4.1, 1.1%)
T Inhalation of
© . - 331
£ Volatiles Arsenic (ELCR = 1.5 x 104,
4 13%)
Total 1.5%x10* Tc-99 (ELCR =9.2 x 10, 79%) 381
Tritium (ELCR = 7.5 x 105,
6.4%)
® Ingestion 9.5 x 10+
S
S Inhalation of
3 5
5 Volatiles 6.1x10
'-a -
]
x Total 1.0 x 103
Total Cumulative 1.2 %103

Table 7-30. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-47
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
Cg5 3% . 4 | Arsenic (ELCR = 1.2 x 10%; 6.2%)

2§57 [ngestion 56x10 Methyl methanesulfonate 41

76




ECF-HANFORD-13-0035, REV. 0

Table 7-30. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-47
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Dermal , (ELCR = 4.3 x 104; 22%)
Contact 6.9 10 T.c'-99 (ELCR = 1.4 x 10°% 69%) 0.80 Antimony (HQ = 9.2; 2.7%)
Tritium (ELCR = 4.4 x 10; 2.2%) Cyanide (HQ = 328; 95%)
Inhalation of _ 303 Nitrate (HQ = 5.0; 1.4%)
Volatiles
Total 5.6 x 10* 345
@ Ingestion 1.4 x 103
o
El Inhalation of
=] -5
5 Volatiles 3.6 x 10
'.E -
©
x Total 1.4 x 108

Total Cumulative

2.0x 1078

Table 7-31. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-48
(Within the WMA B-BY-BX and 216-B-63 Trench Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion 1.3 x 10* 8.5 | Antimony (HQ = 3.7, 10%)
§ Arsenic (HQ = 0.66, 1.8%)
—— H _ 0,
(—5 cIZ:)ermaI 70 x 107 0.26 annlde (HQ = 29, 82%)
= ontact Nitrate (HQ = 0.92, 2.6%)
o ; -
"'5“ Inhalation of 27 Uranlurr11 (1|:/Q) =041,

) - . (o]
£ Volatiles Arsenic (ELCR = 1.3 x 10,
z 47%)
Total 1.3 x10* I-129 (ELCR = 1.0 x 107, 3.9%) 36
Tc-99 (ELCR = 7.9 x 105, 29%)
Tritium (ELCR = 5.2 x 105, 19%)

@ Ingestion 9.8 x 10°°
3
El Inhalation of
=] -5
5 Volatiles 4.3 10
'-E -
©
x Total 1.4 x 10*

Total Cumulative

2.7 x 10%
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7.1.1.7 WMA C Tank Farm Exposure Area

The total cumulative ELCR for the WMA C exposure area is 4.6 x 10™. The total ELCR for
nonradiological analytes is 1.3 x 10 which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 3.3 x 10 which is greater than the EPA upper risk threshold of 1 x 10™.
Table 7-32 provides a summary of the cancer risks and noncancer hazards by exposure route for the
WMA C Tank Farm Exposure Area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (ELCR = 1.3 x 107; 2.8 percent contribution), technetium-99
(ELCR = 3.1 x 10™*; 68 percent contribution), and tritium (ELCR = 5.9 x 10%; 1.3 percent contribution.
Contribution to ELCR is elevated for arsenic (1.3 x 10™; 27 percent contribution) where measured
concentrations (6.3 pg/L) are within natural background values.

The HI for the WMA C Tank Farm Exposure Area is 10, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. The primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of
total HI) is cyanide (HQ of 4.4; 43 percent contribution). All remaining individual analytes (arsenic,
cadmium, cobalt, nitrate, and vanadium) that contribute greater than one percent of the HI also report a
HQ less than 1. Contribution to HI is elevated for antimony (HQ of 3.6; 36 percent contribution) where
measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-32. Summary of Cancer Risks and Noncancer Hazards for the WMA C Tank Farm Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 3.6; 36%)
Ingestion 1.3 x10* 5.8 Arsenic (HQ = 0.66; 6.5%)
o Cadmium (HQ = 0.27,;
= Dermal . 2.6%)
S Contact 1.0 x 10° 023 | Cobalt (HQ = 0.40; 3.9%)
5 Cyanide (HQ = 4.4; 43%)
° Inhalation of Nitrate (HQ = 0.19; 1.9%)
g Volatiles 2.0 x 10° 4.1 Vanadium (HQ = 0.13;
= i 0,
S Arsenic (ELCR = 1.3 x 104, 27%) 1.2%)
< , | 11129 (ELCR = 1.3 x 105, 2.8%)
Total 1.3 x10° Tc-99 (ELCR = 3.1 x 10; 68%) 10

Tritium (ELCR = 5.9 x 10°6; 1.3%)

@ Ingestion 3.3x10*

=)

S Inhalation of

S -6

5 Volatiles 4.9x10

'-E -
©

© Total 3.3x10%

Total Cumulative 4.6 x10*
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7.1.1.8  WMA C Tank Farm - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for six wells within the WMA C tank farm exposure area (299-E27-7,
299-E27-14, 299-E27-15, 299-E27-23, 299-E27-24, and 299-E27-155), the calculated risks and
noncancer hazards are presented in Table 7-33 through Table 7-38, respectively.

The total cumulative ELCR for the individual wells within the WMA C Tank Farm Exposure Area ranged
between 1.1 x 10~ and 1.2 x 10™*. The total ELCR for nonradiological analytes ranged between 3.2 x 10™
and 9.1 x 10 which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The total ELCR for radiological analytes
ranged between 9.3 x 10 and 2.6 x 10 which are greater than the upper risk threshold of 1 x 10 for
wells 299-E27-14, 299-E27-23, 299-E27-24, and 299-E27-155 and is within the EPA acceptable risk
range of 1 x 10™ to 1 x 10 for wells 299-E27-7 and 299-E27-15.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129, technetium-99 at all six wells , and tritium at wells 299-E27-7,
299-E27-15, 299-E27-24, and 299-E27-155. Contribution to ELCR is elevated for arsenic (3.2 x 10 to
9.1 x 10°) where measured concentrations (4.7 pg/L to 16 pg/L) are within natural background values.

The HI for the individual wells within the WMA C Tank Farm Exposure Area ranged from 5.9 to 15,
which are greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil
Cleanup Standards” [WAC 173-340-740]) target HI of 1. The primary contributor to the noncancer HI
(those analytes that contribute greater than 1 percent of total HI) is cyanide (HQ ranges between 3.3 and
14). The remaining individual analytes (arsenic, cadmium, copper, Cr(VI), fluoride, nitrate, selenium,
uranium, and vanadium) that contribute greater than one percent of the HI also report a HQ less than 1.
Contribution to HI is elevated for arsenic at wells 299-E27-14 and 299-E27-15 (1.6 and 1.2, respectively)
where measured concentrations (16 ug/L and 12 pg/L, respectively) are within natural background
values. Contribution to HI is elevated for antimony at wells 299-E27-15 and 299-E27-23, (HQ of 4.8 and
3.0, respectively) where measured concentrations reflect false positive results from the use of EPA
Method 6010.

Table 7-33. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-7
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 9.4 x 10 2.1
(7]
3 Arsenic (HQ = 0.49, 3.3%)
S permal | 53x 107 0.07 | Cyanide (HQ = 14, 92%)
3 Contact ) ' i ’
5 Nitrate (HQ = 0.16, 1.1%)
B '”(‘/a'latt'.‘l’” of - Arsenic (ELCR = 9.5 x 105, 78%) | 13
g olatiles 1-129 (ELCR = 1.7 x 105, 14%)
2 Tc-99 (ELCR = 4.3 x 106, 3.5%)
Total 9.5x10° | Tritium (ELCR = 4.6 x 106, 3.8%) 15

Ingestion 2.2x10%

Inhalation of

-6
Volatiles 3.8x10

Radionucli
des
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Table 7-33. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-7
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 2.6 x 10°

Total Cumulative

1.2 x 104

Table 7-34. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-14
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 3.1 x10* 4.0
§ Arsenic (HQ = 1.6; 13%)
= Dermal 5 Copper (HQ = 0.74; 5.7%)
5 Contact 1.8 10 0.083 | Gyanide (HQ = 9.6: 74%)
o - - Nitrate (HQ = 0.39; 3.0%)
© nhalation o
£ Volatiles - 89
2 Arsenic (ELCR = 3.2 x 10; 51%)
Total 3.2x10* [-129 (ELCR = 1.3 x 10%; 2.1%) 13
Tc-99 (ELCR = 2.8 x 10%4; 46%)
® Ingestion 3.0x10*
3
S Inhalation of
=) -6
5 Volatiles 43x10
'.E -
©
x Total 3.0 x 10*

Total Cumulative

6.2 x 10

Table 7-35. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-15
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
0 . Antimony (HQ = 4.8, 71%)
(] -4
2 Ingestion 2:3x10 Arsenic (ELOR = 2.3 x 10, 89%) 6.5 Arsenic (HQ = 1.2, 17%)
o rsenic =2.0% - (] : = [)
2 Dermal 13x106 | F129 (ELCR=16x10563%) | o, ngo\r/'?e l:HQ_ 002'(1)8’31 1‘1/’)
2 Contact : Tc-99 (ELCR = 4.2 x 106, 1.7%) | - r(VI) (HQ=0.21,3.1%)
c Tritium (ELCR = 6.6 x 106, 2.6%) Nitrate (HQ = 0.08, 1.2%)
c Inhalation of 7 Selenium (HQ = 0.10,
2 Volatiles | 47 *10 <0.01 1.5%)
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Table 7-35. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-15
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Uranium (HQ =0.12,
1.7%)
Vanadium (HQ = 0.13,
1.9%)
Total 2.3 x10* 6.8
@ Ingestion 2.1 x10°
°
El Inhalation of
=] -6
5 Volatiles 54 %10
'.E -
©
x Total 2.7 x 105

Total Cumulative

2.5 x 104

Table 7-36. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-23
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
) “ Antimony (HQ = 3.0; 37%)

Ingestion 1.5 %10 4.8 | Arsenic (HQ = 0.77; 9.5%)
@ Cadmium (HQ = 0.27,
T Dermal 5 3.3%)
S Contact | 83*10 022 | Cyanide (HQ = 3.3; 41%)
5 Cr(VI) (HQ = 0.11; 1.4%)
° Inhalation of Nitrate (HQ = 017, 21(%))
e Volatiles 6.1x 107 3.1 Vanadium (HQ = 0.15;
5 . 1.8%)
z Arsenic (ELCR = 1.5 x 10%; 14%)

’ [-129 (ELCR = 1.5 x 10%; 1.3%)
4 )
Total 15%0% 1 1099 (ELCR = 9.1 x 10+; 84%) 8.1

® Ingestion 9.3 x10*
3
S Inhalation of
3 -6
5 Volatiles 6.2>10
S -
©
o« Total 9.3 x 10

Total Cumulative

1.1 x 103
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Table 7-37. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-24
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
" Ingestion | 9.0 x 10°® 1.9 | Arsenic (HQ = 0.47; 4.8%)
3 Cyanide (HQ = 8.4; 86%)
= Dermal 7 Cr(Vl) (HQ =0.12; 1.2%)
§ Contact 5.1x10 0.071 Nitrate (HQ = 0.30; 3.1%)
o : Vanadium (HQ = 0.11;
1%
c .
o Arsenic (ELCR = 9.1 x 105; 26%)
< . 901 x105 | 129 (ELCR=1.4 x10% 4.1%) 0.7

Tc-99 (ELCR = 2.3 x 10 67%)

Tritium (ELCR = 7.1 x 10%; 2.1%)

@ Ingestion 2.5x10*

S

S Inhalation of

=] -6

5 Volatiles 5.9 %10

'-E _—
©

© Total 2.5x 104

Total Cumulative 3.4 x10*

Table 7-38. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-155
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| ’ 9.5 x 10 16 Arsenic (HQ = 0.49, 8.4%)
< 10-

ngestion : : Cyanide (HQ = 4.5, 76%)
@ 5 : Fluoride (HQ = 0.07, 1.2%)
S Cerma 8.4 x 107 0.08 | Cr(Vl)(HQ=0.11, 1.8%)
= ontact .
S Nitrate (HQ = 0.22, 3.7%)
15 Selenium (HQ = 0.08,
E Voo | 22%10° 42 Vanadiu:;l((l){:)Q =0.13
o Arsenic (ELCR = 9.5 x 105, 17%) 2.2%) o
Z [-129 (ELCR = 1.2 x 107, 2.3%) -

Tc-99 (ELCR = 4.3 x 104, 78%)
-5 7
Total 9810 | Tiitium (ELCR = 8.7 x 10, 1.6%) 5.9

® Ingestion 4.4 x 104
2
S Inhalation of
=} -6 -
5 Volatiles 7.2%10
2
©
x Total 4.5x10*
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Table 7-38. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-155
(Within the WMA C Tank Farm Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Total Cumulative 5.5 x10%

7.1.1.9 B Plant Exposure Area

The total cumulative ELCR for the B Plant exposure area is 2.3 x 10~. The total ELCR for
nonradiological analytes is 8.8 x 10~ which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107, The total ELCR
for radiological analytes is 2.2 x 10~ which is greater than the EPA upper risk threshold of 1 x 10™.
Table 7-39 provides a summary of the cancer risks and noncancer hazards by exposure route for the B
Plant exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are cesium-137 (ELCR = 8.1 x 10%; 35 percent contribution), plutonium-
239/240 (ELCR = 7.8 x 107%; 3.4 percent contribution), strontium-90 (ELCR = 1.2 x 107%; 52 percent
contribution), technetium-99 (ELCR = 7.4 x 107; 3.2 percent contribution),and tritium (ELCR =2.9 x 10
%; 1.2 percent contribution). Contribution to ELCR is elevated for arsenic (8.8 x 107; 3.8 percent
contribution) where measured concentrations (4.5 pg/L) are within natural background values.

The HI for the B Plant exposure area is 13, which is greater than the EPA target HI of 1.0 and the 2007
MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI)
is cyanide (HQ of 4.5; 35 percent contribution). All remaining individual analytes (arsenic, cadmium,
fluoride, nitrate, and uranium) that contribute greater than one percent of the HI also report a HQ less than
1. Contribution to HI is elevated for antimony (HQ of 5.9; 46 percent contribution) where measured
concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-39. Summary of Cancer Risks and Noncancer Hazards for the B Plant Exposure Area

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. 5 Antimony (HQ = 5.9; 46%)

o Ingestion | 8.7 x10 8.2 | Arsenic (HQ = 0.46; 3.6%)
Z Cadmium (HQ = 0.34;
= Dermal 7 2.7%)
§ Contact 4.9x10 ) 0.33 Cyanide (HQ = 4.5; 35%)
o Arsenic (ELCR = 8.8 x 10°%; 3.8%) Fluoride (HQ = 0.45; 3.5%)
i Inhalation B Cs-137 (ELCR = 8.1 x 10%; 35%) 41 Nitrate (HQ = 0.37; 2.9%)
= of Volatiles Pu-239/240 (ELCR = 7.8 x 10°5; ) Uranium (HQ = 0.23; 1.8%)
o 3.4%)
- Total | 88x105 | S0 (ELCR=1.2 x 10%; 52%) 13

Tc-99 (ELCR = 7.4 x 10°5; 3.2%)

Tritium (ELCR = 2.9 x 10°5; 1.2%)
Ingestion | 2.2 x 103

Inhalation

-5
of Volatiles 2.4 x10

Radionucli
des
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Table 7-39. Summary of Cancer Risks and Noncancer Hazards for the B Plant Exposure Area

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 2.2 %103
Total Cumulative 2.3 x 103

7.1.1.10 B Plant - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for five wells within the B Plant exposure area (299-E28-23, 299-E28-
24, 299-E28-25, 299-E28-30, and 299-E29-54), the calculated risks and noncancer hazards are presented
in Table 7-40 through Table 7-44. Well-specific results for well 299-E24-25 are presented under the
Semiworks exposure area.

The total cumulative ELCR for the individual wells within the B Plant exposure area ranged between
6.9 x 107 and 8.9 x 10, The total ELCR for nonradiological analytes ranged between 7.5 x 10” and
2.3 x 10° which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”

[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The total ELCR for radiological analytes
ranged between 6.9 x 10~ and 2.2 x 10°. The total ELCR at wells 299-E28-23, 299-E28-24, and 299-
E28-25 is greater than the upper risk threshold of 1 x 10 and is within the EPA acceptable risk range of
1 x10%to 1 x 10 at wells 299-E28-30 and 299-E29-54.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include:

e (Cesium-137, plutonium-239/240, and strontium-90 at well 299-E28-23

e  Cesium-137, strontium-90, technetium-99, tritium, and uranium-233/234 at well 299-E28-24
e Strontium-90 and tritium at well 299-E28-25

e Technetium-99 and tritium at well 299-E28-30

e Jodine-129, technetium-99, and tritium at well 299-E29-54.

Contribution to ELCR is elevated for arsenic (2.3 x 107 to 6.7 x 107) at wells 299-E28-24, 299-E28-25,
299-E28-30, and 299-E29-54 where measured concentrations (1.2 pg/L to 3.9 pg/L) are within natural
background values.

The HI for the individual wells within the B Plant exposure area ranged from 1.0 to 12, which are equal to
or greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup
Standards” [WAC 173-340-740]) target HI of 1. The primary contributor to the noncancer HI (those
analytes that contribute greater than 1 percent of total HI) is cyanide (HQ ranges between 3.2 and 5.9) at
wells 299-E28-30 and 299-E29-54 and fluoride (HQ = 1.6) and nitrate (HQ = 1.8) at well 299-E28-24.
The remaining individual analytes (arsenic, fluoride, nitrate, uranium, and vanadium) that contribute
greater than one percent of the HI also report a HQ less than 1. Contribution to HI is elevated for
antimony at wells 299-E28-25 and 299-E28-30, (HQ of 3.4 and 4.9, respectively) where measured
concentrations reflect false positive results from the use of EPA Method 6010.
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Table 7-40. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-23

(Within the B Plant Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 5.5 x 10° 1.0
3
2 Dermal
B c 3.0x 107 0.006 -
= ontact
o
S Inhalation of 3 N
c Volatiles
§ Cs-137 (ELCR = 1.4 x 10°%; 20%)
Total 5.5 x 10° | Pu-239/240 (ELCR = 1.3 x 10*; 1.9%) 1.0
Sr-90 (ELCR =5.2 x 103; 76%)
@ Ingestion 6.8 x 103
°
El Inhalation of
=] -5
5 Volatiles 3.0 %10
'.E -
©
x Total 6.9 x 10

Total Cumulative

6.9 x 103

Table 7-41. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-24

(Within the B Plant Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. . Arsenic (HQ =0.12

5 ’
m Ingestion 23x%x10 3.8 3.29%)
S — Fluoride (HQ = 1.6,
5 erma 1.3 x 10-7 0.02 43%)
3 Contact .
5 Nitrate (HQ = 1.8, 47%)
"'5“ Inhalation of N 0.00 Uranium (HQ = 0.26,
£ Volatiles Arsenic (ELCR = 2.3 x 10, 2.0%) 6.7%)
4 Cs-137 (ELCR = 5.2 x 105, 4.4%)

Total 2.3x10° Sr-90 (ELCR =7.3 x 10, 62%) 3.8
Tc-99 (ELCR = 3.0 x 10, 25%)
Tritium (ELCR =4.2 x 10, 3.5%))

@ Ingestion 1.1x 103
°
El Inhalation of
=] -5
5 Volatiles 3.4 %10
'-E -
©
x Total 1.2 x 10

Total Cumulative

1.2x 103
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Table 7-42. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-25

(Within the B Plant Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. Antimony (HQ = 3.4,
Ingestion 7.4 x10° 4.6 72%)
Arsenic (HQ = 0.39,
. cIZ:)errtnaIt 4.1 %107 0.15 8.1%)
o ontac Fluoride (HQ = 0.20,
E 4.3%)
= Nitrate (HQ = 0.31,
0 i 6.4%)
§ | Inhaation of - 0.00 | Uranium (HQ = 0.29,
5 6.0%)
= Arsenic (ELCR =7.5x 10_5, 29%) Vanadium (HQ =0.07
Sr-90 (ELCR = 2.4 x 103, 93%) 1.5%) ’
Tritium (ELCR = 3.5 x 105, 1.4%)
Total 7.5x10° 438
® Ingestion 2.4 %103
=t
S Inhalation of
=) -5
5 Volatiles 2910
'.E -
©
o Total 25x%103
Total Cumulative 25x103
Table 7-43. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-30
(Within the B Plant Exposure Area)
Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 6.7 x 10° 6.3
g Antimony (HQ = 4.9; 41%)
) Dermal Arsenic (HQ = 0.35; 2.9%)
8 Contact 3.7 x 107 0.21 Cyanide (HQ = 5.9; 49%)
£ Fluoride (HQ = 0.21; 1.8%)
5 Inhalation of Nitrate (HQ = 0.26; 2.2%)
£ Volatiles - Arsenic (ELCR = 6.7 x 10°5; 76%) | 2
> Tc-99 (ELCR = 4.0 x 10°%; 4.5%)
Total 6.7 x 105 | Tritium (ELCR = 1.8 x 105; 20%) 12
§ Ingestion 7.2x10°
cw0n
o3 -
] Inhalation of 5
& Volaties | +4* 10
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Table 7-43. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-30
(Within the B Plant Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 2.2 x10°
Total Cumulative 8.9 x 10

Table 7-44. Summary of Cancer Risks and Noncancer Hazards for Well 299-E29-54
(Within the B Plant Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

o Ingestion | 6.7 x 10 20 | Arsenic (HQ = 0.35; 7.0%)
2 Cyanide (HQ = 3.2; 65%)
= Dermal 7 Fluoride (HQ = 0.16; 3.3%)
§ Contact 3.7x10 0.030 Nitrate (HQ = 0.54; 11%)
o : Uranium (HQ = 0.48; 9.6%)
° Inhalation of _ ] 30 | Vanadium (HQ = 0.096; 1.9%)
L Volatiles Arsenic (ELCR = 6.7 x 10'5; :
2 70%)

i} [-129 (ELCR = 1.1 x 105; 1.1%)

5

Ll 6.7x10% | T¢.99 (ELCR = 2.9 x 10%: 3.0%) 5.0
Tritium (ELCR = 2.4 x 10°5;

® Ingestion 9.5 x 106 25%)
=t
S Inhalation of
=) -5
5 Volatiles 2010
'.E -
©
x Total 2.9 x 105
Total Cumulative 9.7 x 10

7.1.1.11 Semiworks Exposure Area

The total cumulative ELCR for the Semiworks exposure area is 1.3 x 10, The total ELCR for
nonradiological analytes is 7.7 % 10~ which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107, The total ELCR
for radiological analytes is 5.3 x 10 which is within the EPA acceptable risk range of 1 x 10* to 1 x 10,
Table 7-45 provides a summary of the cancer risks and noncancer hazards by exposure route for the
Semiworks exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (ELCR = 5.2 x 10°°; 4.0 percent contribution), strontium-90
(ELCR = 3.0 x 10°; 2.3 percent contribution), technetium-99 (ELCR = 3.3 x 10°; 2.5 percent
contribution), and tritium (ELCR = 4.1 x 107; 32 percent contribution). Contribution to ELCR is
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elevated for arsenic (7.7 x 10”; 59 percent contribution) where measured concentrations (4.0 pg/L) are
within natural background values.

The HI for the Semiworks exposure area is 1.0, which is equal to the EPA target HI of 1.0 and the 2007
MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All
individual analytes report a HQ less than 1.

Table 7-45. Summary of Cancer Risks and Noncancer Hazards for the Semiworks Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 7.7 x10° 0.99
o
= Dermal
2 C 4.3 x 107 0.049 -
= ontact
o
i Inhalation of 3 N
< Volatiles Arsenic (ELCR = 7.7 x 10°5; 59%)
=z [-129 (ELCR = 5.2 x 10°%; 4.0%)
Total 7.7 x10° Sr-90 (ELCR = 3.0 x 10%; 2.3%) 1.0

Tc-99 (ELCR = 3.3 x 10°6; 2.5%)

Tritium (ELCR = 4.1 x 10°5; 32%)

@ Ingestion 1.9 x 10

=]

S Inhalation of

S 5

5 Volatiles 3.4x10

'-E -
©

© Total 5.3 x 105

Total Cumulative 1.3x10%

7.1.1.12 Semiworks - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for one well within the Semiworks exposure area (299-E24-25), the
calculated risks and noncancer hazards are presented in Table 7-46.

The total cumulative ELCR for the individual well within the Semiworks exposure area is 1.2 x 10, The
total ELCR for nonradiological analytes is 7.7 x 10~ which is greater than the 2007 MTCA (“Human
Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The
total ELCR for radiological analytes is 3.9 x 10~ which is within the EPA acceptable risk range of
1x10*to 1 x 10°.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129 (ELCR = 5.2 x 10°°; 4.4 percent contribution), strontium-90
(ELCR = 3.0 x 10" 2.6 percent contribution), technetium-99 (ELCR = 3.3 x 10°; 2.8 percent
contribution), tritium (ELCR = 2.8 x 107; 24 percent contribution). Contribution to ELCR is elevated for
arsenic (7.7 x 10”; 66 percent contribution) where measured concentrations (4.0 ug/L) are within natural
background values.
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The HI for the individual well within the Semiworks exposure area is 1.0, which is equal to the EPA
target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards™
[WAC 173-340-740]) target HI of 1. All individual analytes report a HQ less than 1.

Table 7-46. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-25
(Within the Semiworks Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 7.7 x10° 0.99
o
= Dermal
2 4.3 x 107 0.049 -
= Contact
o
i Inhalation of N N
< Volatiles Arsenic (ELCR = 7.7 x 10°5; 66%)
=z [-129 (ELCR = 5.2 x 105; 4.4%)
Total 7.7x10° Sr-90 (ELCR = 3.0 x 10%; 2.6%) 1.0

Tc-99 (ELCR = 3.3 x 10°%; 2.8%)
Tritium (ELCR = 2.8 x 10°5; 24%)

@ Ingestion 1.7 x 10

i)

S Inhalation of

S -5

5 Volatiles 23 =10

'-5 -
©

© Total 3.9 %105

Total Cumulative 1.2 x10%

7.1.1.13 LERF Exposure Area

The total cumulative ELCR for the LERF exposure area is 9.5 x 10°. The total ELCR for nonradiological
analytes is 9.1 x 10 which is greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”. The total ELCR for
radiological analytes is 4.4 x 10 which is within the EPA acceptable risk range of 1 x 10 to 1 x 10°®.
Table 7-47 provides a summary of the cancer risks and noncancer hazards by exposure route for the
LERF exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are carbon tetrachloride (ELCR = 5.1 x 10 5.3 percent contribution) and
tritium (ELCR = 3.5 x 10°%; 3.6 percent contribution). Contribution to ELCR is elevated for arsenic

(8.6 x 107; 90 percent contribution) where measured concentrations (4.4 pg/L) are within natural
background values.

The HI for the LERF exposure area is 1.2, which is greater than the EPA target HI of 1.0 and the 2007
MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All
individual analytes (antimony, arsenic, carbon tetrachloride, fluoride, Cr(VI), manganese, nickel, nitrate,
nitrite, silver, strontium, and vanadium) that contribute greater than one percent of the HI also report a
HQ less than 1.
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Table 7-47. Summary of Cancer Risks and Noncancer Hazards for the LERF Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
) 5 Antimony (HQ = 0.025; 2.1%)
Ingestion | 8.8 x 10 1.1 Arsenic (HQ = 0.45; 37%)
CTET (HQ = 0.033; 2.8%)
Dermal 5 Fluoride (HQ = 0.13; 10%)
? Contact | 10*10 0.074 1 Crvi) (HQ = 0.097; 8.1%)
=) Manganese (HQ = 0.014;
= 1.2%)
g Nickel (HQ = 0.017; 1.4%)
= ; Nitrate (HQ = 0.18; 15%)
= Inhalation of
o Volatiles 2.5x10° Arsenic (ELCR = 8.6 x 10°5; 0.011 Nitrite (HQ = 0.032; 2.7%)
5 90%) Silver (HQ = 0.049; 4.1%)
z CTET (ELCR = 5.1 x 10°6; Strontium (HQ = 0.029; 2.4%)
5.3%) Vanadium (HQ = 0.13; 11%)
Tritium (ELCR = 3.5 x 10%;
Total 9.1 x 10°° 3.6%) 1.2
® Ingestion 1.5 x 10
!
S Inhalation of
=) -6
5 Volatiles 2.9 x10
'.E —
©
x Total 4.4 x10°
Total Cumulative 9.5 x 10°°

7.1.1.14 LERF - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for one well within the LERF exposure area (299-E26-10), the
calculated risks and noncancer hazards are presented in Table 7-48.

The total cumulative ELCR for the individual well within the LERF exposure area is 8.5 x 10”. The total
ELCR for nonradiological analytes is 8.4 x 10° which is greater than the 2007 MTCA (“Human Health
Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107°. The total
ELCR for radiological analytes is 7.0 x 107 which is less than the lower EPA acceptable risk threshold of
1 x10°.

Contribution to ELCR is elevated for arsenic (8.4 x 107; 99 percent contribution) where measured
concentrations (4.4 pg/L) are within natural background values.

The HI for the individual well within the LERF exposure area is 1.0, which is equal to the EPA target HI
of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740])
target HI of 1. All individual analytes report a HQ less than 1.
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Table 7-48. Summary of Cancer Risks and Noncancer Hazards for Well 299-E26-10
(Within the LERF Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 8.4 x 10° 0.98
3
2 Dermal
S 4.7 x 107 0.031 -
= Contact
o
S Inhalation of 3 N
c Volatiles
o
4
Total 8.4 x10° | Arsenic (ELCR = 8.4 x 105, 99%) 1.0

@ Ingestion 7.0 x 107
°
g Inhalation of 3
5 Volatiles
2
©
x Total 7.0 x 107
Total Cumulative 8.5 x 10

7.1.1.15 Gable Mountain Pond Exposure Area

The total cumulative ELCR for the Gable Mountain Pond exposure area is 3.4 x 10, The total ELCR for
nonradiological analytes is 9.0 x 10” which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 2.5 x 10™* which is greater than the upper risk threshold of 1 x 10, Table 7-
49 provides a summary of the cancer risks and noncancer hazards by exposure route for the Gable
Mountain Pond exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are strontium-90 (ELCR = 2.3 x 10™; 68 percent contribution) and tritium
(ELCR = 1.8 x 10°%; 5.2 percent contribution). Contribution to ELCR is elevated for arsenic (9.0 x 10°;
27 percent contribution) where measured concentrations (4.7 pg/L) are within natural background values.

The HI for the Gable Mountain Pond exposure area is 7.0, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. All individual analytes (arsenic, Cr(VI), iron, manganese, and nitrate) that contribute greater than one
percent of the HI also report a HQ less than 1. Contribution to HI is elevated for antimony (HQ of 5.6; 79
percent contribution) where measured concentrations reflect false positive results from the use of EPA
Method 6010.
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Table 7-49. Summary of Cancer Risks and Noncancer Hazards for the Gable Mountain Pond Exposure

Area
Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion 9.0 x 10°° 6.8 Antimony (HQ = 5.6; 79%)
@ Arsenic (HQ = 0.47; 6.7%)
3 Dermal Cr(VI) (HQ =0.078; 1.1%);
B Contact 5.0 x 107 0.27 Iron (HQ = 0.13; 1.9%)
< Manganese (HQ = 0.13;
el . 1.9%
° Inhalation of _ _ . : _°) R
= Volatiles Nitrate (HQ =0.40; 5.7%)
zo Arsenic (ELCR = 9.0 x 10%; 27%)

Total 9.0 x 105 | Sr-90 (ELCR = 2.3 x 10%4; 68%) 7.0
Tritium (ELCR = 1.8 x 10%; 5.2%)

@ Ingestion 2.3x10*
°
El Inhalation of
=) -5
5 Volatiles 1410
2
©
= Total 2.5x%10*
Total Cumulative 3.4 x10*

7.1.1.16 Gable Mountain Pond - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for two wells within the Gable Mountain Pond exposure area (699-53-
47A and 699-53-47B), the calculated risks and noncancer hazards are presented in Table 7-50 and Table
7-51, respectively.

The total cumulative ELCR for the individual wells within the Gable Mountain Pond exposure area
ranged between 5.6 x 10* and 3.6 x 10*. An ELCR for nonradiological analytes was not reported for
either well because nonradiological carcinogenic analytes were not detected. The total ELCR for
radiological analytes ranged between 5.6 x 10 and 3.6 x 10™ which is greater than the upper risk
threshold of 1 x 10™.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are strontium-90 and tritium.

The HI for well 699-53-47B within the Gable Mountain Pond exposure area is 6.2, which is greater than
the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards”

[WAC 173-340-740]) target HI of 1. The HI for well 699-53-47A is 0.50 which is less than the EPA
target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards”

[WAC 173-340-740]) target HI of 1. Contribution to HI is elevated for antimony at well 699-53-47B,
(HQ of 5.6; 90 percent contribution) where measured concentrations reflect false positive results from the
use of EPA Method 6010. The remaining individual analytes (Cr(VI) and nitrate) that contribute greater
than one percent of the HI also report a HQ less than 1.
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Table 7-50. Summary of Cancer Risks and Noncancer Hazards for Well 699-53-47A (Within the Gable

Mountain Pond Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Nonradionuclides

Ingestion

0.50

Dermal
Contact

0.0062

Inhalation of
Volatiles

Total

Sr-90 (ELCR = 5.6x 10#; 100%)

0.50

Radionuclides

Ingestion

Inhalation of
Volatiles

Total

5.6 x 104

Total Cumulative

5.6 x 104

Table 7-51. Summary of Cancer Risks and Noncancer Hazards for Well 699-53-47B (Within the Gable

Mountain Pond Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Nonradionuclides

Ingestion

6.0

Dermal
Contact

0.25

Inhalation of
Volatiles

Antimony (HQ = 5.6; 90%)
Cr(Vl) (HQ = 0.078; 1.3%)
Nitrate (HQ = 0.35; 5.6%)

Total

Sr-90 (ELCR = 3.4 x 10: 95%)
Tritium (ELCR = 1.8 x 10°;
4.9%)

6.2

Radionuclides

Ingestion

3.5x10%

Inhalation of
Volatiles

1.4 x10°

Total

3.6 x10%

Total Cumulative

3.6 x 10%
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7.1.1.17 200-BP-5 West Exposure Area

The total cumulative ELCR for the 200-BP-5 West exposure area is 3.5 x 10, The total ELCR for
nonradiological analytes is 1.3 x 10 which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 2.2 x 10™* which is greater than the upper risk threshold of 1 x 10, Table 7-
52 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-BP-5
West exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are carbon tetrachloride (ELCR = 5.6 x 10; 1.6 percent contribution),
strontium-90 (ELCR = 8.8 x 107; 25 percent contribution), technetium-99 (ELCR = 9.0 x 107; 26 percent
contribution), and tritium (ELCR = 3.7 x 107; 11 percent contribution). Contribution to ELCR is
elevated for arsenic (1.2 x 10™; 34 percent contribution) where measured concentrations (6.1 pg/L) are
within natural background values.

The HI for the 200-BP-5 West exposure area is 54, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI)
is cyanide (HQ of 46; 86 percent contribution). The remaining individual analyte (arsenic) that
contributes greater than one percent of the HI also report a HQ less than 1. Contribution to HI is elevated
for antimony (HQ of 4.6; 8.5 percent contribution) where measured concentrations reflect false positive
results from the use of EPA Method 6010.

Table 7-52. Summary of Cancer Risks and Noncancer Hazards for the 200-BP-5 West Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.2 x 104 11
()
ﬁ Dermal Antimony (HQ = 4.6; 8.5%)
2 Contact 2.0 x 10 0.32 Arsenic (HQ = 0.61; 1.1%)
g Cyanide (HQ =46; 86%)
T Inhalation of
£ Volatiles 5.4 x 10° ; 4 43
= Arsenic (ELCR = 1.2 x 10™; 34%)
=z CTET (ELCR = 5.6 x 10%; 1.6%)
Total 1.3 x 10* Sr-90 (ELCR = 8.8 x 10%; 25%) 54

Tc-99 (ELCR = 9.0 x 10'5; 26%)

Tritium (ELCR = 3.7 x 10%; 11%)

@ Ingestion 1.9 x 10

)

S Inhalation of

S 5

5 Volatiles 3.0x10

'-E —
]

© Total 2.2 x 10%

Total Cumulative 3.5 x 10

94



ECF-HANFORD-13-0035, REV. 0

7.1.1.18 200-BP-5 West - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for eight wells within the 200-BP-5 West exposure area (699-49-57A,
699-50-56, 699-50-59, 699-52-55, 699-53-55B, 699-53-55C, 699-54-45A, and 699-55-57), the calculated
risks and noncancer hazards are presented in Table 7-53 through Table 7-60.

The total cumulative ELCR for the individual wells within the 200-BP-5 West exposure area ranged
between 4.7 x 10 and 1.5 x 10, The total ELCR for nonradiological analytes ranged from 1.1 x 10 to
1.5 x 107 at wells 699-49-57A, 699-50-56, 699-52-55, 699-54-45A, and 699-55-57, which are greater
than the 2007 MTCA (“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative
risk threshold of 1 x 10, An ELCR for nonradiological analytes was not reported for wells 699-50-59,
699-53-55B, and 699-53-55C because nonradiological carcinogenic analytes were not detected. The total
ELCR for radiological analytes ranged between 3.6 x 10* and 9.3 x 10, Radiological ELCRs are greater
than the upper risk threshold of 1 x 10 at wells 699-49-57A, 699-50-56, 699-50-59, 699-53-55B, and
699-53-55C. Radiological ELCRs are within the EPA acceptable risk range of 1 x 10 to 1 x 10 at wells
699-52-55 and 699-55-57. An ELCR for radiological analytes was not reported for well 699-54-45A
because radiological carcinogenic analytes were not detected.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include:

e Jodine-139, technetium-99, and tritium at wells 699-49-57A and 699-50-59
e Strontium-90, technetium-99, and tritium at well 699-50-56

e Carbon tetrachloride, technetium-99, and tritium at well 699-52-55

e (Cobalt-60, technetium-99 and tritium at well 699-53-55B and 699-53-55C
e (Carbon tetrachloride and chloroform at well 699-54-45A

e Technetium-99 and tritium at well 699-55-57

Contribution to ELCR is elevated for arsenic at wells 699-49-57A, 699-50-56, 699-52-55, and 699-55-57
(1.0 x 10 to 1.5 x 10, respectively) where measured concentrations (5.1 pg/L to 7.9 pg/L) are within
natural background values.

The HI for the individual wells within the BP-5 West exposure area ranged from 3.1 to 117, which are
greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup
Standards” [WAC 173-340-740]) target HI of 1. The primary contributors to the noncancer HI (those
analytes that contribute greater than 1 percent of total HI) ) include:

e (Cyanide and nitrate at well 699-49-57A

e (obalt and cyanide at well 699-50-56

e Cyanide at wells 699-50-59, 699-53-55B, and 699-53-55C and 699-55-57
e (Cadmium, cobalt, cyanide, manganese at well 699-52-55

The remaining individual analytes that contribute greater than one percent of the HI but report a HQ less
than 1 (for at least one well) include arsenic, cadmium, carbon tetrachloride, fluoride, iron, lithium,
manganese, nickel, nitrate, and zinc. Contribution to HI is elevated for antimony at wells 699-49-57A and
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699-53-55C (HQ of 4.0 and 4.6) where measured concentrations reflect false positive results from the use
of EPA Method 6010.

Table 7-53. Summary of Cancer Risks and Noncancer Hazards for Well 699-49-57A
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.0 x 104 14
()
§ Dermal Antimony (HQ = 4.6; 4.3%)
S Contact 5.8 x 107 0.31 Cyanide (HQ = 99; 93%)
£ Nitrate (HQ = 1.2; 1.1%)
S Inhalation of 91
= Volatiles . Arsenic (ELCR = 1.1 x 104
§ 23%)
4 | 1-129 (ELCR = 9.5 x 10°6; 2.0%)
4 ’
Ui 11%10% | ¢ 99 (ELCR = 2.8 x 104; 60%) 106
Tritium (ELCR = 6.5 x 10°5;
@ Ingestion 3.1 x10* 14%)
3
El Inhalation of
=] -5
5 Volatiles 54 %10
'-E -
©
x Total 3.6 x 10*
Total Cumulative 4.7 x 10#

Table 7-54. Summary of Cancer Risks and Noncancer Hazards for Well 699-50-56
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.5 x 104 5.8
(]
S Arsenic (HQ = 0.79, 2.0%)
35 Dermal 1 & = 0
B Contact .6x10 0.10 Cobalt (HQ = 1.5, 3.9%)
5 Cyanide (HQ = 35, 92%)
§ | Inhalation of . Arsenic (ELCR = 1.5 x 10+, 33
£ Volatiles 37%)
4 Strontium-90 (ELCR = 1.9 x 10
Total 1.5 x 104 4 47%) 39
Tc-99 (ELCR = 5.7 x 105, 14%)
Tritium (ELCR = 4.8 x 10°%,
@ Ingestion 2.5x10* 1.2%)
°
El Inhalation of
=] -6 —
5 Volatiles 3.9x10
2
©
= Total 2.6 x10*

96




ECF-HANFORD-13-0035, REV. 0

Table 7-54. Summary of Cancer Risks and Noncancer Hazards for Well 699-50-56
(Within the 200-BP-5 West Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

4.1 %104

Table 7-55. Summary of Cancer Risks and Noncancer Hazards for Well 699-50-59
(Within the 200-BP-5 West Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Nonradionuclides

Ingestion

Dermal
Contact

Inhalation of
Volatiles

Total

Radionuclides

Ingestion

1.0 x 104

Inhalation of
Volatiles

3.6 x10°

Total

1.4 x 104

I-129 (ELCR = 1.1 x 105, 8.3%)
Tc-99 (ELCR = 8.2 x 105, 60%)
Tritium (ELCR = 4.3 x 10,
32%)

3.5

0.04

31

Cyanide (HQ = 34, 97%)
Nitrate (HQ = 0.48, 1.4%)

35

Total Cumulative

1.4 x 10

Table 7-56. Summary of Cancer Risks and Noncancer Hazards for Well 699-52-55
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| . 1.0 x 104 10 Arsenic (HQ = 0.52, 2.4%)
< 10-
ngestion : Cadmium (HQ = 2.3, 11%)
) Cobalt (HQ = 3.4, 16%)
(] Dermal 5 . 4 . _
e Contact 1.7 x 10 Arsenic (ELCR = 1.0 x 104, 0.56 Cyanide (HQ = 11, 53%)
9 87%) o oo Fluoride (HQ = 0.34, 1.6%)
bbb ob e ron 10=05,32%
© Inhalation of 5 s .( o PRGN 6) Manganese (HQ = 1.7
© Volatiles 2.1 x10 Tritium (ELCR =1.6 x 10°, 11 o ’
S 1.4%) 7.9%)
4 Zinc (HQ = 0.27, 1.2%)
Total 1.1 x 104 22
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Table 7-56. Summary of Cancer Risks and Noncancer Hazards for Well 699-52-55
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
® Ingestion 7.9 x 108
2
S Inhalation of
=) -6
5 Volatiles 1410
'.E -
©
o Total 9.3 x 106
Total Cumulative 1.1 x10*

Table 7-57. Summary of Cancer Risks and Noncancer Hazards for Well 699-53-55B
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion -- 9.6
()
(]
2 Dermal
- i - 0,
té Contact 0.09 Cyanide (HQ = 110, 99%)
o
i) Inhalation of
[ . -- 102
£ Volatiles Cobalt-60 (ELCR = 2.0 x 106,
4 1.40/0)
Total - Tc-99 (ELCR =1.4 x 10, 96%) 111
Tritium (ELCR = 4.1 x 10,
2.9%)
® Ingestion 1.4 x10%
i)
S Inhalation of
=) -6
5 Volatiles 3.4x10
'-a -
]
x Total 1.5 x 104
Total Cumulative 1.5x 104

Table 7-58. Summary of Cancer Risks and Noncancer Hazards for Well 699-53-55C
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Co-60 (ELCR = 3.0 x 10¢; 1.8%)

g.e S ¢ |ngestion N Antimony (HQ = 4.0; 3.5%)
2821 M Tc-99 (ELCR = 1.6 x 10%; 96%)

14| Cyanide (HQ = 112: 96%)
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Table 7-58. Summary of Cancer Risks and Noncancer Hazards for Well 699-53-55C
(Within the 200-BP-5 West Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Dermal
Contact

Inhalation of
Volatiles

Total

Radionuclides

Ingestion

1.7 x 10

Inhalation of
Volatiles

2.8 x 106

Total

1.7 x 104

Tritium (ELCR = 3.4 x 10°%; 2.0%
)

0.26

103

117

Total Cumulative

1.7 x 10+

Table 7-59. Summary of Cancer Risks and Noncancer Hazards for Well 699-54-45A
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. Cadmium (HQ = 0.04,
Ingestion 5.1 x 10 3.0 1.2%)
5 I CTET (HQ = 0.08, 2.5%)
2 erma - Cobalt (HQ = 0.92, 29%
k) Contact 1.3x 10 0.07 alt (HQ - 0.92, 2)
5 Fluoride (HQ = 0.09, 2.8%)
= Iron (HQ = 0.81, 26%)
o s -
s ) Lithium (HQ = 0.20, 6.3%)
= Inhalation of
E Volatiles 8.5x10° 0.03 Manganese (HQ = 0.31,
o 9.8%)
4 CTET (ELCR =1.2 x 10%, 80%) . _
Chloroform (ELCR = 3.0 x 10, Zinc (HQ = 0.55, 18%)
20%
Total 1.5 x 10 ) 3.1
@ Ingestion -
=}
S Inhalation of N :
5 Volatiles
2
q
x Total -
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Table 7-59. Summary of Cancer Risks and Noncancer Hazards for Well 699-54-45A
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Total Cumulative 1.5 x10%

Table 7-60. Summary of Cancer Risks and Noncancer Hazards for Well 699-55-57
(Within the 200-BP-5 West Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.1 x10* 5.0
()
o
o ; - 0
S Dermal 6.3 x 107 0.10 Arsenllc (HQ =0.59, 1.4%)
3 Contact Cyanide (HQ =42, 96%)
o
= .
2 | et | | L
S Arsenic (ELCR = 1.1 x 104,
4 54%)
Total 1.1x10* | Tc-99 (ELCR =8.5 x 10, 41%) 44
Tritium (ELCR = 1.0 x 105,
5.0%)
® Ingestion 8.7 x 10°
2
S Inhalation of
=) -6
5 Volatiles 8.6 x 10
'.E —
©
x Total 9.5 x 10
Total Cumulative 2.1 x10*

7.1.1.19 200-BP-5 Far Field (North of Gable Gap) Exposure Area

The total cumulative ELCR for the 200-BP-5 Far Field exposure area is 3.3 x 10, The total ELCR for
nonradiological analytes is 2.5 x 10" which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107, The total ELCR
for radiological analytes is 8.0 x 10~ which is within the EPA risk range of 1 x 10 to 1 x 10°. Table 7-
61 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-BP-5 Far
Field exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are technetium-99 (ELCR = 7.9 x 10°; 2.4 percent contribution) and tritium
(ELCR = 7.0 x 10°%; 22 percent contribution). Contribution to ELCR is elevated for arsenic (2.5 x 10%;
75 percent contribution) where measured concentrations (13 ug/L) are within natural background values.

The HI for the 200-BP-5 Far Field exposure area is 2.5, which is greater than the EPA target HI of 1.0 and
the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1.
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All individual analytes (fluoride, Cr(VI), lithium, molybdenum, nitrate, and vanadium) that contributes
greater than one percent of the HI also report an HQ less than 1. Contribution to HI is elevated for arsenic
(HQ of 1.3; 51 percent contribution) where measured concentrations (13 pg/L) are within natural
background values.

Table 7-61. Summary of Cancer Risks and Noncancer Hazards for the 200-BP-5 Far Field (North of Gable
Gap) Exposure Area

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 1.3; 51%)
Ingestion | 2.4 x 10 24 | Copper(HQ =0.089; 3.6%)
Fluoride (HQ = 0.30; 12%)
Cr(VI) (HQ =0.17; 6.8%)
@ Iron (HQ = 0.057; 2.3%)
=l Dermal 1.4 % 10° 0.10 Lithium (HQ = 0.14; 5.7%)
2 Contact ' ' Manganese (HQ = 0.058; 2.3%)
£ Molybdenum (HQ = 0.032;
5 1.3%)
{0 . ) _ Nitrate (HQ = 0.089; 3.6%)
g In(w/allatl'?n of 3 Arsenic (ELCI? =25x%x10% _ Uranium (HQ = 0.042; 1.7%)
z olatiles 75%) Vanadium (HQ = 0.14; 5.7%)
Tc-99 (ELCR=7.9 x 10'6; 2.4%) Zinc (HQ = 0.037; 1.5%)
Tritium (ELCR = 7.0 x 10%5; ’
0,
Total | 25x10% 22%) 25
@ Ingestion 2.2 %105
°
El Inhalation of
=] -5
5 Volatiles | 2810
'.E -
©
x Total 8.0 x 10
Total Cumulative 3.3x10*

7.1.1.20 200-BP-5 Far Field - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for four wells within the 200-BP-5 Far Field exposure area (699-62-
43F, 699-64-62, 699-65-50, and 699-66-58), the calculated risks and noncancer hazards are presented in
Table 7-62 through Table 7-65, respectively.

The total cumulative ELCR for the individual wells within the 200-BP-5 Far Field exposure area ranged
between 3.1 x 10 and 7.9% 107°. The total ELCR for nonradiological analytes ranges between 2.9 x 10
and 1.3 x 10 which is greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. An ELCR for nonradiological analytes was
not reported for well 699-64-62 because nonradiological carcinogenic analytes were not detected. The
total ELCR for radiological analytes ranged between 7.9 x 107 and 2.5 x 10~ which are within the EPA
risk range of 1 x 10*to 1 x 10,

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are technetium-99 and tritium. Contribution to ELCR is elevated for arsenic at
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wells 699-62-43F, 699-65-50, and 699-66-58 (2.9 x 10 to 1.3 x 10™*) where measured concentrations
(6.8 ng/L to 15 pg/L) are within natural background values.

The HIs for wells 699-62-43F, 699-65-50, and 699-68-58 within the 200-BP-5 Far Field exposure area
range from 1.7 to 2.7, which are greater than the EPA target HI of 1.0 and the 2007 MTCA
(“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The HI for well
699-64-62 is 0.80 which is less than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land
Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. Individual analytes (fluoride, Cr(VI),
lithium, molybdenum, nitrate, nitrite, vanadium, and zinc) that contribute greater than one percent of the
HI also report a HQ less than 1. Contribution to HI is elevated for arsenic at wells 699-62-43F and 699-
65-50 (HQ = 1.5 and 1.1, respectively) where measured concentrations (15 pg/L and 11 pg/L,
respectively) are within natural background values.

Table 7-62. Summary of Cancer Risks and Noncancer Hazards for Well 699-62-43F
(Within the 200-BP-5 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
) 2.9x 10 Arsenic (HQ = 1.5; 56%)
" Ingestion 4 2.5 Fluoride (HQ = 0.38; 14%)
3 Cr(VI) (HQ =0.24; 9.0 %)
5 Dermal 1.6 x 10 013 Lithium (HQ = 0.18; 6.8%)
2 Contact 6 : Molybdenum (HQ = 0.034;
o : 1.3%)
o Inhalation of - . Nitrate (HQ = 0.064; 2.4%)
g Volatiles Arsenic (ELCR = 2.9 x 104; Vanadium (HQ = 0.20; 7.6%)
= 2.9 10 92%)
Total Ty Tc-99 (ELCR = 6.3 x 106; 2.0%) 2.7
Tritium (ELCR = 1.7 x 1075,
. 1.0 x 10 5.6%)
@ Ingestion 5
3
g Inhalation of | 1.4 x 10-
5 Volatiles 5
E - —
o Total 25 s 10
Total Cumulative 3.1 x10*

Table 7-63. Summary of Cancer Risks and Noncancer Hazards for Well 699-64-62
(Within the 200-BP-5 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion - 0.73

Dermal Tc-99 (ELCR = 7.2 x 10%; 9.1%)

Contact Tritium (ELCR = 7.1 x 105:90%) | 0072 -

Inhalation of
Volatiles

Nonradionuclides
1
1
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Table 7-63. Summary of Cancer Risks and Noncancer Hazards for Well 699-64-62
(Within the 200-BP-5 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total -- 0.80
® Ingestion 2.1 x10%
i)
E Inhalation of
=) -5
5 Volatiles 5.9 x10
'-a -
T
x Total 7.9 x 10
Total Cumulative 7.9 x 10°

Table 7-64. Summary of Cancer Risks and Noncancer Hazards for Well 699-65-50
(Within the 200-BP-5 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| . 2.0 x 104 20 Arsenic (HQ = 1.1, 50%)
ngestion : : Fluoride (HQ = 0.38, 18%)
Dermal Cr(Vl) (HQ =0.18, 8.2%)
() ~ s
ke Contact 1.1 x 10 0.10 Lithium (HQ = 0.18, 8.4%)
= Molybdenum (HQ = 0.03,
3 1.6%)
] ) Nitrate (HQ = 0.06, 2.9%)
S Inhalation of '
o Volatilos - , 0.00 | Nitrite (HQ = 0.02, 1.1%)
c Arsenic (ELCR = 2.1 x 10, . _
o o Vanadium (HQ = 0.20,
2 89%) 9.3%)
Tc-99 (ELCR = 6.1 x 106, 2.7%) ’

Tritium (ELCR = 1.8 x 1075,

Total 2.1 % 10+ 7.9%) 2.1
@ Ingestion 1.0 x 10
)
S Inhalation of
S 5
5 Volatiles 1510
'-E _—
]
© Total 2.5 x 105
Total Cumulative 2.3 x10*

103




ECF-HANFORD-13-0035, REV. 0

Table 7-65. Summary of Cancer Risks and Noncancer Hazards for Well 699-66-58
(Within the 200-BP-5 Far Field Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
, 1.3 x 10 Arsenic (HQ = 0.69; 40%)
Ingestion 4 1.7 Fluoride (HQ = 0.32; 19%)
w Cr(Vl) (HQ = 0.15; 8.4%)
° Dermal 7.3 %10 0.084 Lithium (HQ = 0.20; 11%)
35 Contact 7 : Molybdenum (HQ = 0.031;
2 1.8%)
) Nitrate (HQ = 0.083; 4.8%)
° Inhalation _ _ Nitrite (HQ = 0.020; 1.2%)
'g of Volatiles Arsenic (ELCR = 1.3 x 10%; Vanadium (HQ = 0.15; 8.9%)
= 74%) Zinc (HQ = 0.059; 3.4%)
13 %10 | 7699 (ELCR = 7.9 x 10°; 4.4%)
Total T Tritium (ELCR = 3.7 x 1075, 1.7
21%)
. 1.5 x10°
@ Ingestion 5
)
S Inhalation | 3.0 x 10
5 of Volatiles 5
§ - -
@ Total 4.6 . 10
Total Cumulative 1.8 x 104

7.1.1.21 200-BP-5 Near River Exposure Area

The total cumulative ELCR for the 200-BP-5 Near River exposure area is 1.5 x 10, The total ELCR for
nonradiological analytes is 6.4 x 10~ which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”. The total ELCR
for radiological analytes is 8.4 x 10 which is within the EPA risk range of 1 x 10*to 1 x 10, Table 7-
66 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-BP-5
Near River exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are trichloroethene (ELCR = 2.6 x 10°; 1.8 percent contribution), carbon-14
(ELCR = 8.7 x 10°®; 5.9 percent contribution), technetium-99 (ELCR = 3.2 x 10°; 2.2 percent
contribution), and tritium (ELCR = 6.9 x 107°; 47 percent contribution). Contribution to ELCR is
elevated for arsenic (6.1 x 107; 41 percent contribution) where measured concentrations 3.2 ug/L) are
within natural background values.

The HI for the 200-BP-5 Near River exposure area is 1.6, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. All individual analytes (arsenic, fluoride, Cr(VI), lithium, molybdenum, nitrate, nitrite, selenium,
uranium, and vanadium) that contributes greater than one percent of the HI also report an HQ less than 1.
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Table 7-66. Summary of Cancer Risks and Noncancer Hazards for the 200-BP-5 Near River Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.32; 20%)
Ingestion 6.2 x 105 11 Fluoride (HQ = 0.12; 7.4%)
Cr(VI) (HQ =0.090; 5.5%)
" Lithium (HQ =0.15; 9.4%)
3 Dermal Manganese (HQ =0.021; 1.3%)
5 c 5.3 x 107 0.077 Molybdenum (HQ =0.027;
8 ontact 1.7%)
15 Nitrate (HQ =0.10; 6.2%)
T Nitrite (HQ =0.022; 1.4%)
o . ; 5. ’
= Inhalation of | , | 1q¢ | Arsenic (ELCR6.1x 10% 41%) | TCE (HQ =0.57; 35%)
g Volatiles TCE (ELCR =26 x 107, 1.8%) Uranium (HQ =0.024; 1.5%)
C-14 (ELCR = 8.7 x 107 5.9%) Vanadium (HQ =0.11; 6.5%)
Tc-99 (ELCR = 3.2 x 10%; 2.2%)
" Tritium (ELCR = 6.9 x 1075,
5 )
Total 6.4 x 10 47%) 1.6
@ Ingestion 2.7 x 10°
=4
El Inhalation of
=} -5
5 Volatiles 5.7 %10
'.E -
©
= Total 8.4 x 10
Total Cumulative 1.5 x 10*

7.1.1.22 200-BP-5 Near River - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for two wells within the 200-BP-5 Near River exposure area (699-66-
64 and 699-70-68), the calculated risks and noncancer hazards are presented in Table 7-67 and Table 7-
68.

The total cumulative ELCRs for wells 699-66-64 and 699-70-68 within the 200-BP-5 Near River
exposure area are 1.7 x 10* and 1.7 x 10, respectively. The total ELCR for nonradiological analytes are
9.3 x 10° and 7.6 x 10~ at wells 699-66-64 and 699-70-68, which are greater than the 2007 MTCA
(“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of

1 x 10°°. The total ELCRs for radiological analytes are 7.6 x 10™ and 6.6 x 107 for wells 699-66-64 and
699-70-68, which are within the EPA acceptable risk range of 1 x 10 to 1 x 107

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include technetium-99 and tritium at both wells. Trichloroethene is also a
major contributor at well 699-70-68 (ELCR = 2.4 x 10°°; 1.7 percent contribution) . Contribution to
ELCR is elevated for arsenic at both wells (9.3 x 107 and 9.3 x 10 at wells 699-66-64 and 699-70-68,
respectively) where measured concentrations (4.8 pg/L and 3.8 pg/L) are within natural background
values.

The HI s 699-66-64 and 699-70-68 for the individual well within the Near River exposure area are 1.1
and 1.7, respectively, which are greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted
Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All individual analytes (arsenic,
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fluoride, Cr(VI), lithium, molybdenum, nitrate, nitrite, selenium, trichloroethene, uranium, and vanadium)
that contribute greater than one percent of the HI also report an HQ less than 1.

Table 7-67. Summary of Cancer Risks and Noncancer Hazards for Well 699-66-64
(Within the 200-BP-5 Near River Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. 9.2 x 10 Arsenic (HQ = 0.48; 43%)
Ingestion <5 1.1 Fluoride (HQ = 0.23; 21%)
" Cr(VI) (HQ = 0.043; 3.8%)
(] = :
3 Dermal 51 x 10 Molybdenum (()HQ 0.044;
35 Contact 7 0.042 3.9%)
3 ontac Nitrate (HQ = 0.11; 9.7%)
o Nitrite (HQ = 0.022; 1.9%)
= Inhalation Selenium (HQ = 0.018; 1.6%)
g of Volatiles - Arsenic (ELCR = 9.3 x 10'5; - Uranium (HQ = 0.029; 2.5%)
= 55%) Vanadium (HQ = 0.12; 10%)
9.3 x 10° Tc—9§).(ELCR =4.8 x 10%; 2.8%)
Total 5 Tritium (ELCR = 7.1 x 10°%; 1.1
42%)
. 1.7 x 10
@ Ingestion 5
2
g Inhalation | 5.9 x 10
5 of Volatiles 5
E - -
o« Total 7610
Total Cumulative 1.7 x 104

Table 7-68. Summary of Cancer Risks and Noncancer Hazards for Well 699-70-68
(Within the 200-BP-5 Near River Exposure Area)
Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. 74 %10 Arsenic (HQ = 0.38, 23%)
Ingestion 5 1.2 Fluoride (HQ = 0.15, 8.9%)
Cr(VI) (HQ = 0.07, 4.4%)
Dermal 5.8 x 10" 0.08 Lithium (HQ = 0.10, 6.2%)
§ Contact 7 Arsenic (ELCR = 7.4 x 105, ' Molybdenum (HQ = 0.04, 2.6%)
= . 52%) Nitrate (HQ = 0.11, 6.7%)
g Trlchloroegfz)gsne1 (7EOZ<)3R =24x Nitrite (HQ = 0.02, 1.5%)
o v i = 0
= . < 10 | Tc-99 (ELCR = 5.4 x 10, 3.8%) Se.lenlum (HQ =0.02, 1.1%)
& Inhalation | 1.2 x 10 " 5 0.41 Trichloroethene (HQ = 0.53
c of Volatiles 6 Tritium (ELCR =6.0 x 10, . o R
S 42%) 32%)
Uranium (HQ = 0.02, 1.5%)
Vanadium (HQ = 0.16, 9.8%)
Total | /€210 17
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Table 7-68. Summary of Cancer Risks and Noncancer Hazards for Well 699-70-68
(Within the 200-BP-5 Near River Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
| . 1.7 x 10
@ ngestion 5
2
g Inhalation | 4.9 x 10
5 of Volatiles 5
E 6.6 x 10 -
.6 x 10
o Total 5
Total Cumulative 1.4 x10*

7.1.1.23 200-BP-5 Confined Exposure Area

The total cumulative ELCR for the 200-BP-5 Confined exposure area is 1.2 x 10, The total ELCR for
nonradiological analytes is 7.8 x 107 which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10, The total ELCR
for radiological analytes is 3.8 x 10~ which is within the EPA risk range of 1 x 10“to 1 x 10, Table 7-
69 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-BP-5
Confined exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are benzene (ELCR 5.5 x 107®; 4.8 percent contribution), bis(2-ethylhexyl)
phthalate (ELCR = 1.7 x 10°%; 1.5 percent contribution), carbon tetrachloride (ELCR = 5.1 x 10%; 4.4
percent contribution), chloroform (ELCR = 5.9 x 10°%; 5.1 percent contribution), iodine-129 (ELCR =

2.5 x 10°%; 2.2 percent contribution), strontium-90 (ELCR = 2.5 x 10°%; 2.1 percent contribution),
technetium-99 (ELCR = 1.9 x 107%; 16 percent contribution), tritium (ELCR = 9.7 x 10°%; 8.3 percent
contribution), uranium-234 (ELCR = 1.8 x 10°; 1.6 percent contribution), and uranium-238 (ELCR =

1.3 x 10°%; 1.1 percent contribution). Contribution to ELCR is elevated for arsenic (5.9 x 107; 51 percent
contribution) where measured concentrations (3.0 ug/L) are within natural background values.

The HI for the 200-BP-5 Near River exposure area is 11, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. The primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of
total HI) is cyanide (HQ of 6.2; 58 percent contribution). The remaining analyte (arsenic) that contribute
greater than one percent of the HI also report a HQ less than 1. Contribution to HI is elevated for
antimony (HQ of 3.3; 30 percent contribution) where measured concentrations reflect false positive
results from the use of EPA Method 6010.
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Table 7-69. Summary of Cancer Risks and Noncancer Hazards for the 200-BP-5 Confined Aquifer

Exposure Area
Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 6.5 : 0 4.8

(7]

(<]

o ] Antimony (HQ = 3.3; 30%)
= Dermal 2.2x10 ,

S Contact 6 Arsenic (ELCR 5.9 x 10°5; 51%) 0.22 | Arsenic (HQ = 0.31;2.8%)
5 Benzene (ELCR 5.5 x 106; 4.8%) Cyanide (HQ = 6.2; 58%)
S Inhalation | 1.1 x10- | BEHP (ELCR =1.7 x 10%%; 1.5%) 5.8

= of Volatiles 5 CTET (ELCR = 5.1 x 10; 4.4%) '

tz: Chloroform (ELCR = 5.9 x 10,

7.8 x 10 5.1%)
et 5 1129 (ELCR = 2.5 x 10°6; 2.2%) "
Sr-90 (ELCR = 2.5 x 105; 2.1%)

" Ingestion | 2010 Tc-99 (ELCR = 1.9 x 10%; 16%)

= Tritium (ELCR = 9.7 x 10°; 8.3%)

= ) U-234 (ELCR = 1.8 x 10¢; 1.6%)

3 Inhalation 8.0 x 10 U-238 (ELCR = 1.3 x 10°%; 1.1%)

5 of Volatiles 6

ﬁ ] -

e Total 3.8 5 10
Total Cumulative 1.2 x 10

7.1.1.24 200-BP-5 Confined - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for three wells within the 200-BP-5 Confined exposure area (299-
E33-12, 299-E33-50, and 699-52-55B), the calculated risks and noncancer hazards are presented in Table
7-70 through Table 7-72.

The total cumulative ELCR for the individual wells within the 200-BP-5 Confined exposure area ranged
between 9.6 x 10~ and 6.4 x 10”. The total ELCR for nonradiological analytes ranged between 7.9 x 107
and 3.0 x 10~ which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The total ELCR for radiological analytes
ranged between 6.5 x 107 and 1.6 x 10" which are within the EPA acceptable risk range of 1 x 10™ to

1 %107

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include the following:

e Technetium-99 and tritium at well 299-E33-12
e Bis(2-ethylhexyl) phthalate, carbon-14, strontium-90, and technetium-99 at well 299-E33-50

e Benzene, bis(2-ethylhexyl) phthalate, carbon tetrachloride, chloroform, and technetium-99 at well
699-52-55B

The HI for the individual wells within the 200-BP-5 Confined exposure area ranged from 1.0 to 21, which
are equal to or greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil
Cleanup Standards” [WAC 173-340-740]) target HI of 1. The primary contributor to the noncancer HI
(those analytes that contribute greater than 1 percent of total HI) is cyanide (HQ of 20) at well 299-E33-
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12. At well 299-E33-50 and 699-52-55B, all individual analytes (arsenic, fluoride, Cr(VI), manganese,
and vanadium) that contribute greater than one percent of the HI also report a HQ less than 1.
Contribution to HI is elevated for antimony at well 299-E33-50, (HQ of 3.2; 77 percent contribution)
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-70. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-12
(Within the 200-BP-5 Confined Aquifer Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 3.0 x 10° 2.1
3
2 Dermal
° -7 i =920 979
§ Contact 1.7 x 10 0.028 | Cyanide (HQ = 20; 97%)
o
E Inhalation of 3 19
£ Volatiles Arsenic (ELCR = 3.0 x 10°5;
4 32%)
Total 3.0 x 105 Tc-99 (ELCR = 6.4 x 105; 67%) 21
Tritium (ELCR = 1.0 x 10°;
1.1%)
® Ingestion 6.4 x 10
S
S Inhalation of
3 7
5 Volatiles 8.5x10
'-a -
]
o Total 6.5 x 10°
Total Cumulative 9.6 x 10°°
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Table 7-71. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-50
(Within the 200-BP-5 Confined Aquifer Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 7.8 x 105 3.9 Antimony (HQ = 3.2; 77%)
8 Arsenic (HQ = 0.41; 9.8%)
=) Dermal Fluoride (HQ = 0.10; 2.5%)
9 Contact 1.1 x 10 0.19 Cr(VI) (HQ = 0.081; 2.0%)
S Manganese (HQ = 0.15;
T Inhalation of ; - 3.6%)
: haiation - rsenio (ELCR =76 x10% | | Vanadium (HQ = 0.078; 1.9%)
(o]
S BEHP (ELCR = 1.2 x 10°;
Total 7.9 x 10° 1.3%) 41
C-14 (ELCR =1.0 x 106; 1.1%)
. Sr-90 (ELCR = 1.3 x 10%; 1.4%)
@ Ingestion 1.3x10° | T¢-99 (ELCR = 9.6 x 10°; 10%)
©
‘_3’ Inhalation of _
S Volatiles
'.E -
©
o Total 1.3x10°
Total Cumulative 9.2 x 10°
Table 7-72. Summary of Cancer Risks and Noncancer Hazards for Well 699-52-55B
(Within the 200-BP-5 Confined Aquifer Exposure Area)
Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 4.7 : o 0.85
E
= Dermal 41 %10
§ Contact 6 0.098 -
o
B Inhalation of | 1.1%10" | Arsenic (ELCR =4.0 x 105, 63%) | 0.058
£ Volatiles Benzene (ELCR = 5.5 x 10°5; 8.6%)
4 6.3 x 10- BEHP (ELCR = 5.0 x 10°; 7.8%)
Total s CTET (ELCR =5.1 x 10%; 7.9%) 1.0
Chloroform (ELCR = 5.9 x 10%;
. 1.6 x 10 9.2%)
@ Ingestion 6 Tc-99 (ELCR = 1.4 x 106; 2.1%)
©
§ Inhalation of _
5 Volatiles
§ - -
S —_— 16 %10
Total Cumulative 6.4 x 10°
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7.1.2 200-PO-1 Groundwater OU

Table 7-73 through Table 7-137 provide a summary of the risk estimates by exposure route. Additional
detail, including analyte-specific risk contributions, is provided in the spreadsheet attachments.

7.1.2.1 PUREX Cribs Exposure Area

The total cumulative ELCR for the PUREX Cribs exposure area is 1.9 x 102, The total ELCR for
nonradiological analytes is 7.4 x 10™* which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 1.2 x 10~ which is greater than the upper risk threshold of 1 x 10, Table 7-
73 provides a summary of the cancer risks and noncancer hazards by exposure route for the PUREX Cribs
exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium (1.1 X 107 56 percent contribution), 2,6-dintrotoluene (3.4 x 10*;
18 percent contribution), n-nitrosodi-n-dipropylamine (2.7 x 10™; 14 percent contribution), U-234

(4.2 x 107; 2.2 percent contribution) and U-238 (4.1 x 10; 2.1 percent contribution). Contribution to
ELCR is elevated for arsenic (1.2 x 10™*; 6.3 percent contribution) where measured concentrations (6.3
ng/L) are within natural background values.

The HI for the PUREX cribs exposure area is 8.5, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
primary contributor to the noncancer HI (those analytes that contribute greater than 1 percent of total HI)
is cadmium (HQ of 1.2; 14 percent contribution). All remaining individual analytes (arsenic, beryllium,
cobalt, fluoride, Cr(VI]), nitrate, trichloroethene, uranium, and vanadium) that contribute greater than one
percent of the HI also report a HQ less than 1. Contribution to HI is elevated for antimony (HQ of 4.3; 50
percent contribution) where measured concentrations reflect false positive results from the use of EPA
Method 6010.

Table 7-73. Summary of Cancer Risks and Noncancer Hazards for the PUREX Cribs Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 4.3; 50%)
: 4 Arsenic (HQ = 0.63; 7.4%)
Ingestion 7.1x10 7.5 Beryllium (HQ = 0.26: 3.1%)
" Cadmium (HQ = 1.2; 14%)
o Cobalt (HQ = 0.48; 5.6%)
= Dermal 25 x 106 . 053 | Fluoride (HQ =0.13; 1.5%)
3 Contact 2,6-d|n|trotolu3ne Cr(VI) (HQ =0.14; 1.6%)
S (ELCR = 3.4 x 10 18%) Nitrate (HQ = 0.24; 2.9%)
S . n-n|trosoEi|-n-d|proa¥Ian1|ne TCE (HQ = 0.57; 6.7%)
£ Inhalation of |, , . 46 (ELCR = 2.7 x 10, 14%) 044 | Uranium (HQ = 0.26; 3.1%)
2 Volatiles ' Arsenic (ELCR = 1.2 x 10%; ' Vanadium (HQ = 0.16;
6.3%) 1.9%)
Tritium (ELCR = 1.1 x 103; 56%)
Total 7.4 x10* U-234 (ELCR = 4.2 x 10%; 2.2%) 8.5

U-238 (ELCR = 4.1 x 10%; 2.1%)

Ingestion 3.0x10*

Inhalation of

-4
Volatiles 9.0 10

Radionucli
des

111



ECF-HANFORD-13-0035, REV. 0

Table 7-73. Summary of Cancer Risks and Noncancer Hazards for the PUREX Cribs Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 1.2x 103
Total Cumulative 1.9 x 1073

7.1.2.2 PUREX Cribs - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for ten wells within the PUREX Cribs exposure area (299-E16-2, 299-
E17-1,299-E17-14, 299-E17-19, 299-E24-16, 299-E24-23, 299-E25-19, 299-E25-20, 299-E25-22, and
299-E25-3.), the calculated risks and noncancer hazards are presented in Table 7-74 through Table 7-83,
respectively.

The total cumulative ELCR for the individual wells within the PUREX Cribs exposure area ranged
between 3.6 x 10~ and 1.5 x 10, The total ELCR for nonradiological analytes ranged between 7.4 x 10™*
and 1.1 x 10 which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. The total ELCR for radiological analytes
ranged between 3.3 x 107 and 3.2 x 10”°. Wells 299-E17-1, 299-E17-14, 299-E17-19, 299-E24-16, 299-
E24-23,299-E25-19, 299-E25-20, and 299-E25-22 are greater than the upper risk threshold of 1 x 10,
Wells 299-E16-2 and 299-E25-3 are within the EPA acceptable risk range of 1 x 10 to 1 x 107,

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include the following:

e  Tritium at wells 299-E17-1, 299-E17-14, 299-E17-19, 299-E25-19, and 299-E25-20

Iodine-129 and tritium at wells 299-E24-16, 299-E25-22, and 299-E25-3

Iodine-129, strontium-90, and tritium at well 299-E19-2

e 2.6-Dinitrotoluene, n-nitrosodi-n-dipropylamine, tritium, uranium-234, and uranium-238 at well
299-E24-23

. Contribution to ELCR is elevated for arsenic (1.1 x 10 to 2.1 x 10™*) where measured concentrations
(5.5 pg/L to 11 pg/L) are within natural background values.

The HI for the individual wells within the PUREX cribs exposure area ranged from 1.6 to 10, which are
greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup
Standards” [WAC 173-340-740]) target HI of 1. The primary contributors to the noncancer HI (those
analytes that contribute greater than 1 percent of total HI) include:

e (Cadmium and cobalt at well 299-E17-1
e  Uranium at well 299-E24-23

The remaining individual analytes (beryllium, bis(2-ethylhexyl)phthalate, fluoride, Cr(VI), iron,
manganese, nickel, nitrate, nitrite, trichloroethene, and vanadium) that contribute greater than one percent
of the HI also report a HQ less than 1. Contribution to HI is elevated for arsenic at well 299-E25-22 (HQ
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= 1.1; 66%), where measured concentrations are within natural background values. Contribution to HI is
elevated for antimony at wells 299-E17-14, 299-E17-19, 299-E25-3 (HQ ranged between 4.2 and 7.9)
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-74. Summary of Cancer Risks and Noncancer Hazards for Well 299-E16-2
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.97, 58%)
Ingestion 1.9 x 10 1.6 Fluoride (HQ = 0.16, 9.2%)

@ Cr(VI)(HQ = 0.09, 5.2%)

2 Dermal Iron (HQ = 0.04, 2.6%)

9 Contact 1.0 x 10 0.10 Manganese (HQ = 0.06,

c 3.4%)

) .

5 ) Nitrate (HQ = 0.03, 1.8%)

@ Inhalation of - - Nitrite (HQ = 0.02, 1.1%)

s Volatiles Arsenic (ELCR = 1.9 x 10+, 85%) Vanadium (HQ = 0.29, 17%)

< I-129 (ELCR = 4.3 x 108, 1.9%)

Total 1.9 x 10* Sr-90 (ELCR =2.2 x 106, 1.0%) 1.7
Tritium (ELCR = 2.6 x 105, 12%)

@ Ingestion 1.1 x10°%

2

S Inhalation of 5

5 Volatiles 21 x10

'-E —

©

= Total 3.2x10%

Total Cumulative 2.20 x 10

Table 7-75. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-1
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.56, 10%)
Ingestion 1.1 x10% 5.1 Beryllium (HQ = 0.26, 4.8%)
Cadmium (HQ = 1.2, 22%)
- Cobalt (HQ = 1.9, 35%)
ke Dermal 59 x 107 034 | Fluoride (HQ =0.15, 2.8%)
= Contact Iron (HQ = 0.23, 4.2%)
= Manganese (HQ = 0.32,
0,
2 _ Arsenic (ELCR = 1.1 x 104, _ 5.9%) ,
© Inhalation of _ 3.5%) _ N|tr§1te (HQ =0.35,64 A))
S Volatiles Tritium (ELCR = 2.9 x 103, 96%) Uranium (HQ = 0.13, 2.4%)
Z Vanadium (HQ = 0.18,
3.3%)
Total 1.1 x 104 5.5
5 S S _E Ingestion 5.4 x 10% -
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Table 7-75. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-1
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Inhalation of 3
Volatiles 2410
Total 2.9 x 103

Total Cumulative

3.0x 103

Table 7-76. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-14
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. Antimony (HQ = 5.6; 67%)

Ingestion 1.4 x10* 7.5 Arsenic (HQ = 0.74; 9.0%)
4 Fluoride (HQ = 0.10; 1.2%)
S Dermal Cr(V1) (HQ = 0.25; 3.0%)
] Contoct 9.7 x 107 0.35 | Nitrate (HQ = 0.53; 6.4%)
5 TCE (HQ = 0.53; 6.4%)
5 ) Uranium (HQ = 0.30; 3.7%)
E In?/alatl'on of | 54x106 0.41 Vanadium (HQ = 0.17;
& olatiles . 2.1%)
Z Arsenic (ELCR = 1.4 x 10%;

] 4.2%)
el 15310 | ritium (ELCR = 3.2 x 10°; 93%) 8.3

® Ingestion 6.5 x 104
=}
S Inhalation of 3
5 Volatiles 2.7 x10
'-E -
©
© Total 3.3x 103

Total Cumulative

3.4 %103

Table 7-77. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-19
(Within the PUREX Cribs Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
= . § Antimony (HQ =7.9; 77%)
29 Ingestion | 1.5 x 10 Arsenic (ELCR = 1.5 x 10: 95 | Arsenic (HQ = 0.76; 7.5%)
g2 4.6%) Cr(VI) (HQ =0.12; 1.2%)
§S Dermal 9.3 x 107 | Tritium (ELCR = 3.0 x 103; 94%) 0.39 Nitrate (HQ = 0.63; 6.1%)
=z Contact : ’ TCE (HQ = 0.34; 3.4%)
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Table 7-77. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-19
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. Uranium (HQ = 0.12; 1.1%)
Inhalation of | g 4 , 407 0.26 Vanadium (HQ = 0.16;
Volatiles o
1.6%)
Total 1.5 x 10* 10

@ Ingestion 5.7 x 10*

2

El Inhalation of

=) -3

5 Volatiles 2:5x10

'-E -

©

x Total 3.0x 103

Total Cumulative 3.2x108

Table 7-78. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-16
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
) 4 Arsenic (HQ = 0.76; 27%)
" Ingestion | 1.5x 10 20 | Fluoride (HQ = 0.11; 3.8%)
° Cr(VI) (HQ = 0.22; 7.6%)
= Dermal 5 Nitrate (HQ = 0.31; 11%)
5 Contact | '-1*10 0.14 TCE (HQ = 0.87; 31%)
o : Uranium (HQ = 0.27; 9.7%)
B Inhalation of | , . 106 0.67 Vanadium (HQ = 0.19;
c Volatiles ’ ’ 6.8%)
z° Arsenic (ELCR = 1.5 x 10
0,
Total 15 x 104 8.7%) 2.8

I-129 (ELCR = 2.2 x 10%; 1.3%)

Tritium (ELCR = 1.5 x 10%; 89%)

@ Ingestion 3.0 x 10*

=]

S Inhalation of

S 3

5 Volatiles 1.2x10

'-E -
©

© Total 1.5 x 103

Total Cumulative 1.7 x 103
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Table 7-79. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-23
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 7.1 x 104 25 Arsenic (HQ = 0.61, 18%)
@ Fluoride (HQ = 0.11, 3.3%)
=) Dermal Nitrate (HQ = 0.36, 11%)
o c 2.3 x10% 0.08 TCE (HQ = 0.96, 29%)
ontact - _ o
c o Uranium (HQ = 1.1, 32%)
._g 2,6-Dinitrotoluene (ELCR =34 x Vanadium (HQ =0.18
© Inhalation of - 10, 9.5%) 5.3 o
£ Volatiles | 4810 Arsenic (ELCR = 1.2 x 10+, 0.75 3%)
4 3.3%)
4 n-Nitrosodi-n-dipropylamine
Ll 7.4x10 (ELCR = 2.7 x 10+, 7.5%) 33
Tritium (ELCR = 2.7 x 103, 76%)
Ingestion 6.1 x 104 | U-234 (ELCR =4.2x 10, 1.2%)
§ dest U-238 (ELCR = 4.1 x 10, 1.1%)
El Inhalation of
=] -3
5 Volatiles 2.3 %10
'.E -
©
x Total 2.9x 108
Total Cumulative 3.6x103

Table 7-80. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-19
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.81, 52%)
Ingestion 1.6 x 10 1.5 Fluoride (HQ = 0.11, 7.2%)
@ Cr(VI)(HQ = 0.13, 8.6%)
i) D Iron (HQ = 0.02, 1.1%)
S ermal 8.7 x 107 0.10 Man HQ = 0.09
3 Contact ' ) ganese ( T
c 5.7%)
o
5 ) Nitrate (HQ = 0.17, 11%)
o Inhalation of - - Vanadium (HQ = 0.21,
g Volatiles 13%)
= Arsenic (ELCR = 1.6 x 10%, 14%)
Total 1.6 x 104 | Tritium (ELCR =9.7 x 10, 85%) 1.6
@ Ingestion 1.8 x 10
°
S Inhalation of 4
5 Volatiles 7.9 %10 N
S
©
x Total 9.8 x 10
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Table 7-80. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-19
(Within the PUREX Cribs Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

1.1 %10

Table 7-81. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-20
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.97, 49%)

Ingestion 1.9 x 10+ 1.8 Bis(2-ethylhexyl) phthalate
m (HQ = 0.03, 1.3%)
g Fluoride (HQ = 0.11, 5.4%)
= Dermal | 5 9 10 016 Cr(VI)(HQ = 0.24, 12%)
2 Contact Manganese (HQ = 0.08,
o 4.1%)
E Inhalation of B B Nitrate (HQ =0.25, 13%)
c Volatiles Vanadium (HQ = 0.25,
S , 13%)

Arsenic (ELCR = 1.9 x 10, 15%)
Total 1.9 x 104 | Tritum (ELCR = 1.0 x 103, 84%) 20

@ Ingestion 1.9 x 10
3
S Inhalation of 4
5 Volatiles 8.4x10
5
©
x Total 1.0 x 10

Total Cumulative

1.2x103

Table 7-82. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-22
(Within the PUREX Cribs Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
8 Ingestion 2.1 x10% 1.6
% Arsenic (HQ = 1.1, 66%)
2 Dermal Arsenic (ELCR = 2.1 x 10", 58%) Fluoride (HQ = 0.13, 8.0%)
o Contact 1.2 x 108 1-129 (ELCR =6.7 x 10, 1.9%) 0.06 Nitrate (HQ = 0.08, 4.6%)
= Tritium (ELCR = 1.4 x 10, 39%) Vanadium (HQ = 0.30,
c . 19%)
o Inhalation of _ _
& Volatiles
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Table 7-82. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-22
(Within the PUREX Cribs Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution

Total 2.1 x 10* 1.6

@ Ingestion 3.5x10°

i)

E Inhalation of

=) -4

5 Volatiles 1110

'-a -

T

© Total 1.5 x 104

Total Cumulative 3.6 x10*

Table 7-83. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-3
(Within the PUREX Cribs Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
w Ingestion 1.1 % 10% 5.1 Antimony (HQ =4.72; 79%)
o Arsenic (HQ = 0.57; 11%)
= Dermal 7 Fluoride (HQ = 0.084; 1.6%)
5 Contact | 6110 020 | Nitrate (HQ = 0.16; 3.1%)
) Vanadium (HQ = 0.18;
S Inhalation of _ _ 3.3%)
< Volatiles Arsenic (ELCR = 1.1 x 104;
4 73%)
Total 1.1x10* | 1-129 (ELCR = 1.4 x 105, 9.5%) 5.3
Tritium (ELCR = 2.7 x 105,
18%)
@ Ingestion 1.9 x 10"
i)
E Inhalation of
=) -5
5 Volatiles 22x10
'-E -
]
x Total 4.1 %105
Total Cumulative 1.5x 104

7.1.2.3 WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area

The total cumulative ELCR for the WMA A-AX and the 216-A-29 Ditch exposure area is 3.0 x 10, The
total ELCR for nonradiological analytes is 1.6 x 10 which is greater than the 2007 MTCA (“Human
Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”. The
total ELCR for radiological analytes is 1.3 x 10 which is greater than the upper risk threshold of

118




ECF-HANFORD-13-0035, REV. 0

1 x 10, Table 7-84 provides a summary of the cancer risks and noncancer hazards by exposure route for
the WMA A-AX and the 216-A-29 Ditch exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are technetium-99 (6.8 x 107; 23 percent contribution), tritium (3.7 x 107; 12
percent contribution), iodine-129 (1.4 x 107; 4.8 percent contribution), 1,2,3,4,7,8-hexachlorodibenzo-p-
dioxin (5.9 x 10°°; 2.0 percent contribution), strontium-90 (4.8 x 10%; 1.6 percent contribution), selenium-
79 (4.6 x 10°%; 1.5 percent contribution), and U-234 (3.6 x 10%; 1.2 percent contribution). Contribution to
ELCR is elevated for arsenic (1.5 x 10™*; 52 percent contribution) where measured concentrations

(7.9 ng/L) are within natural background values.

The HI for the WMA A-AX and the 216-A-29 Ditch exposure area is 5.7, which is greater than the EPA
target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards”

[WAC 173-340-740]) target HI of 1. All individual analytes (1,2,3,4,7,8-hexachlorodibenzo-p-dioxin,
cadmium, cobalt, fluoride, Cr(VI), nitrate, and vanadium) contribute greater than one percent of the HI
but also report a HQ less than 1. Contribution to HI is elevated for arsenic (HQ of 0.80; 14 percent
contribution) where measured concentrations are within natural background values. Contribution to HI is
elevated for antimony (HQ of 3.3; 58 percent contribution) where measured concentrations reflect false
positive results from the use of EPA Method 6010.

Table 7-84. Summary of Cancer Risks and Noncancer Hazards for the WMA A-AX Tank Farms and the 216-
A-29 Ditch Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
HxCDD (HQ = 0.16; 2.8%)
Ingestion | 1.5x 10% 5.3 | Antimony (HQ = 3.3; 58%)
Arsenic (HQ = 0.8; 14%)
H Cadmium (HQ = 0.35;
2 Dermal 6.1%)
A | corazsan o,
c uoride =0.090; 1.6%
2 [ oo
g : rate =0.11; 1.
3 nV?)Iaatli(I);so - Arsenic (ELCR = 1.5 x 10+, 52%) | <0.001 {/anac(lium (HQ = 0.18'0)
z I-129 (ELCR = 1.4 x 10%; 4.8%) 3.2%) ’
Se-79 (ELCR =4.6 x 10%; 1.5%) ;
Total 1.6 x 104 | Sr-90 (ELCR=4.8 x 10%; 1.6%) 5.7
Tc-99 (ELCR = 6.8 x 10%; 23%)
Tritium (ELCR = 3.7 x 10°5; 12%)
0 Ingestion 1.0x 104 | U-234 (ELCR =3.6 x 10, 1.2%
s
El Inhalation of
=] -5
5 Volatiles 3.0x10
'.E -
©
x Total 1.3 x10%
Total Cumulative 3.0 x10*
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7.1.24 WMA A-AX Tank Farms and the 216-A-29 Ditch - Well-Specific Cancer Risks and
Noncancer Hazard Results

Well-specific risks were calculated for ten wells within the WMA A-AX and the 216-A-29 Ditch
exposure area (299-E24-20, 299-E24-22, 299-E25-236, 299-E25-28, 299-E25-29P, 299-E25-34, 299-
E25-42, 299-E25-93, 299-E25-94, and 699-43-45), the calculated risks and noncancer hazards are
presented in Table 7-85 through Table 7-94, respectively.

The total cumulative ELCR for the individual wells within the WMA A-AX and the 216-A-29 Ditch
exposure area ranged between 4.5 x 10 and 2.3 x 10™. The total ELCR for nonradiological analytes
ranged between 2.2 x 10 and 1.4 x 10 which are greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10, The total ELCR
for radiological analytes ranged between 2.9 x 10* and 1.7 x 10”°. Wells 299-E25-42 and 299-E25-93 are
greater than the upper risk threshold of 1 x 10 for radionuclides. Wells 299-E24-20, 299-E24-22, 299-
E25-28, 299-E25-236, 299-E25-29P, 299-E25-34, 299-E25-94, and 699-43-45 are within the EPA range
of 1 x 10 to 1 x 10 for radionuclides.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are iodine-129, technetium-99, and tritium. Strontium-90 is also measured at
wells 299-E25-93 and 299-E25-94. 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin was also measured at well
299-E-25-236 Contribution to ELCR is elevated for arsenic (1.3 x 10™ to 2.2 x 10™*) where measured
concentrations (6.9 pg/L to 11 pg/L) are within natural background values.

The HI for the individual wells within the WMA A-AX and the 216-A-29 Ditch exposure area ranged
from 1.4 to 5.9, which are greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land
Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All individual analytes (cadmium,
cobalt, fluoride, Cr(VI), manganese, nickel, nitrate, nitrite, selenium, silver, strontium, uranium,
vanadium, and zinc) that contribute greater than one percent of the HI also report a HQ less than 1.
Contribution to HI is elevated for arsenic (0.70 to 1.1) where measured concentrations (6.9 pg/L to

11 pg/L) are within natural background values. Contribution to HI is elevated for antimony at well 299-
E24-20 (HQ = 3.6, 60 percent contribution) and at well 299-E25-42 (HQ = 3.5, 63 percent contribution)
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-85. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-20
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 3.6; 60%)
Ingestion 1.7 x 10 5.7 Arsenic (HQ = 0.88; 15%)
" Cadmium (HQ = 0.30;
g Dermal 5.0%)
= Contact 9.4 x 107 026 | Cobalt (HQ = 0.40; 6.8%)
H — -4. .
3 Arsenic (ELCR = 1.7 x 107, Fluoride (HQ = 0.099; 1.7%)
o 72%) Cr(VI) (HQ =0.12; 2.1%)
° Inhalation of _ I-129 (ELCR = 1.6 x 10%; 6.6%) _ Nitrate (HQ = 0.17; 2.9%)
£ Volatiles Tc-99 (ELCR = 9.8 x 10%; 4.2%) Vanadium (HQ = 0.22;
S Tritium (ELCR = 4.1 x 10; 3.8%)
17%)
Total 1.7 x 104 5.9
5 838 _E Ingestion 3.2x10° -
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Table 7-85. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-20
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Inhalation of 5
Volatiles 3.4x10
Total 6.6 x 10

Total Cumulative

2.4 x 104

Table 7-86. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-22
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.91; 63%)

Ingestion 1.7 x 10+ 1.4 Fluoride (HQ = 0.11; 7.6%)
@ Cr(V1) (HQ = 0.097; 6.7%)
S Dermal 0.7 x 107 0o7o | Nirate (HQ =0.077; 5.3%)
9 Contact : : Nitrite (HQ = 0.017; 1.2%)
< Uranium (HQ = 0.025;
2 ) 1.7%)
° Inhalation of _ ) _ T )
£ Volatiles Arsenic (ELCR = 1.8 x 104 Vanadium (HQ = 0.18;
o 72%) 13%)
< 1-129 (ELCR = 1.8 x 10°5; 7.4%)

Total 1.8x10* | T¢-99 (ELCR = 3.7 x 10°%; 15%) 1.4
Tritium (ELCR = 1.2 x 105,
o,

@ Ingestion 5.7 x 10°® 4.8%)
e}
S Inhalation of 5
5 Volatiles 9.7 %10
'-E -
©
= Total 6.7 x 10
Total Cumulative 2.4 x 104

Table 7-87. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-236
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
g | ” 13 %104 1,2,3,4,7,8-Hexachlorodibenzo- 13 1,2,3,4,7,8-
S 3 ngestion : p-dioxin (ELCR = 5.9 x 10, - Hexachlorodibenzo-p-dioxin
3 2.6%) (HQ =0.16, 10%)
S S Dermal 6.4 x 10 Arsenic (ELCR = 1.3 x 10, 0.23 Arsenic (HQ = 0.69, 45%)
z Contact ' 59%) ' Fluoride (HQ = 0.08, 5.3%)
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Table 7-87. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-236
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
[-129 (ELCR = 1.6 x 105, 7.3%) Cr(VI) (HQ =0.13, 8.5%)
Tc-99 (ELCR = 2.9 x 105, 13%) Manganese (HQ = 0.02,
Tritium (ELCR = 4.1 x 105, 1.1%)
. 18%) Nickel (HQ =0.11, 7.1%)
innatation of . - Nitrate (HQ = 0.11, 6.8%)
Nitrite (HQ = 0.02, 1.2%)
Selenium (HQ = 0.03, 1.8%)
Vanadium (HQ = 0.17,
11%)
Total 1.4 x10* 1.5
® Ingestion 5.3 x 10°
-l
E Inhalation of
=) -5
5 Volatiles 3.4x10
'-a -
T
x Total 8.7 x 105
Total Cumulative 2.3x10*

Table 7-88. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-28
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
1.6
" Ingestion | 2.0 x 10 Arsenic (HQ = 1.0, 61%)
3 Fluoride (HQ = 0.10, 5.7%)
= Dermal 11%10 0.13 Cr(VI)(HQ = 0.27, 16%)
= Contact ’ Uranium (HQ = 0.03, 1.5%)
o Vanadium (HQ = 0.23,
S Inhalation of _ -- 13%)
£ Volatiles Arsenic (ELCR = 2.0 x 10,
4 84%)
Total 2.0x10* | 11129 (ELCR = 1.2 x 10, 5.1%) 1.7
Tritium (ELCR = 2.7 x 107,
11%)
® Ingestion 1.7 x 10
3
S Inhalation of 5
5 Volatiles 2.2x10
'.E -
©
x Total 3.9x10%
Total Cumulative 2.4 x 104
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Table 7-89. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-29P
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
m Ingestion 1.9 x 104 1.9 Arsenic (HQ =1.0; 51%)
3 Fluoride (HQ = 0.16; 8.2%)
= Dermal 5 Cr(VI) (HQ = 0.088; 4.5%)
§ Contact 1.1%10 0.074 Nitrate (HQ = 0.44; 23%)
o Vanadium (HQ = 0.20;
° Inhalation of _ _ 10%)
< Volatiles Arsenic (ELCR = 1.9 x 10%;
4 83%)
Total 1.9 x10* | 1-129 (ELCR = 8.4 x 10%; 3.6%) 1.9
Tritium (ELCR = 3.1 x 1075,
13%)
® Ingestion 1.4 x 10
°
El Inhalation of
=] -5
5 Volatiles 26x10
'.E -
©
x Total 4.0 x 10
Total Cumulative 2.3x10*

Table 7-90. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-34
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. 4 Arsenic (HQ = 1.1, 65%)
Ingestion | 2.2 10 16 | Fluoride (HQ = 0.09, 5.4%)
§ Cr(Vl) (HQ = 0.12, 6.9%)
= Dermal 5 Nickel (HQ = 0.04, 2.4%)
B Contact | 12*10 0.10 Silver (HQ = 0.04, 2.2%)
15 : Uranium (HQ = 0.02, 1.2%)
i Inhalation of _ _ Vanadium (HQ = 0.26,
£ Volatiles Arsenic (ELCR = 2.2 x 10, 15%)
b4 93%)
Total 2.2x10* | 1-129 (ELCR = 1.4 x 10, 6.0%) 1.7
Tritium (ELCR = 3.1 x 107,
1.3%)

@ Ingestion 1.5x 105
3
El Inhalation of
=] -6
5 Volatiles 2.5x10
'-E -
©
x Total 1.7 x 105
Total Cumulative 2.3x10*
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Table 7-91. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-42
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

. 4 Antimony (HQ = 3.5; 63%)
m Ingestion 2.0x10 5.3 Arsenic (HQ = 1.1; 19%)
9 Fluoride (HQ = 0.25; 4.6%)
= Dermal 5 Cr(Vl) (HQ=0.19; 3.5%)
5 Contact 1.1 x10 026 | Nickel (HQ = 0.12; 2.2%)
o Nitrate (HQ = 0.073; 1.3%)
° Inhalation of Vanadium (HQ = 0.24;
E Volatiles - Arsenic (ELCR =2.1x 10_4; - 43%)
tz: 66%)

. I-129 (ELCR = 2.3 x 10%; 7.5%)
4
Total 2110 | 7699 (ELCR = 5.7 x 10 1.8%) 55
Tritium (ELCR = 7.7 x 105,

® Ingestion 4.3 x10° 25%)
°
El Inhalation of
=] -5
5 Volatiles 6.4 %10
'.E -
©
© Total 1.1 x 10+
Total Cumulative 3.1x10*

Table 7-92. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-93
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.80; 35%)
. Cadmium (HQ = 0.35; 15%)
Ingestion | 1.5 x 10 2.1 Fluoride (HQ = 0.072; 3.2%)
Cr(VI) (HQ = 0.29; 13%)
o Manganese (HQ = 0.069;
2 Dermal . 3.0%)
2 Contact 8.6 x 107 0.19 Nickel (HQ = 0.082; 3.6%)
- Nitrate (HQ = 0.24; 10%)
5 , _ . Nitrite (HQ = 0.024; 1.1%)
e Arsenic (ELCR = 1.5 x 107 Silver (HQ = 0.059; 2.6%)
5 Inhalation of 35%) Uranium (HQ = 0.024; 1.1%)
2 Volatiles N 1129 (ELCR = 1.7 x 10 3.8%) | ™ | vanadium (HQ = 0.19; 8.2%)
Sr-90 (ELCR = 6.2 % 10, 1.4%) Zinc (HQ = 0.040: 18%)
Tc-99 (ELCR = 2.4 x 10%; 53%) :
Total 1.5 x 10 Tritium (ELCR = 2.5 x 10°5; 23
5.6%)
@ Ingestion 2.7 x10*
=
S Inhalation of 5
5 Volatiles | 2110 B
S
©
x Total 2.9 x10%
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Table 7-92. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-93
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

4.5 x 104

Table 7-93. Summary of Cancer Risks and Noncancer Hazards for Well 299-E25-94
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
_ Arsenic (HQ = 0.84; 61%)

Ingestion 1.6 x 10 1.3 Fluoride (HQ = 0.078; 5.7%)
0 Manganese (HQ = 0.053;
§ Dermal 3.8%)
© Contact 9.0 x 107 0.047 Nitrate (HQ = 0.13; 9.2%)
2 Nitrite (HQ = 0.020; 1.4%)
2 . Strontium (HQ = 0.017; 1.2%)
3 Inhalation of B Arsenic (ELCR = 1.6 x 10%; - Uranium (HQ = 0.019; 1.4%)
s Volatiles 65%) Vanadium (HQ = 0.18; 13%)
4 I-129 (ELCR = 2.1 x 10%; 8.6%)

4 | Sr-90 (ELCR = 4.8 x 10°5; 1.9%)
4 ’
L@ 1.6 x10% | ¢ 99 (ELCR = 3.8 x 105; 15%) 1.4
Tritium (ELCR = 2.3 x 10°5;
0,

@ Ingestion | 6.9 x 10 9.1%)
3
El Inhalation of
3 -5
5 Volatiles 1910
'-5 -
©
= Total 8.7 x 10
Total Cumulative 25x10*

Table 7-94. Summary of Cancer Risks and Noncancer Hazards for Well 699-43-45
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
m Ingestion 1.9 x 104 1.4 Arsenic (HQ = 1.0; 69%)
2 Fluoride (HQ = 0.094; 6.4%)
= Dermal 11 x 10 Arsenic (ELCR = 1.9 x 104 0.055 | Nitrate (HQ =0.025; 1.7%)
= Contact ) 86%) ) Nitrite (HQ = 0.023; 1.6%)
o I-129 (ELCR = 2.6 x 10%; 12%) Uranium (HQ = 0.028; 1.9%)
S Inhalation of . Tritium (ELCR = 6.2 x 10°; _ Vanadium (HQ = 0.26; 18%)
= Volatiles 2.7%)
2

Total 1.9 x 10+ 1.5
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Table 7-94. Summary of Cancer Risks and Noncancer Hazards for Well 699-43-45
(Within the WMA A-AX Tank Farms and the 216-A-29 Ditch Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
® Ingestion 2.7 x 10
2
S Inhalation of
=) -6
5 Volatiles 5.1x10
'.E -
©
x Total 3.2x10%

Total Cumulative

2.3 x10%

7.1.25 BC Cribs and Trenches Exposure Area

The total cumulative ELCR for the BC Cribs and Trenches exposure area is 5.4 x 10°. The total ELCR
for nonradiological analytes is 4.5 x 10~ which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”. The total ELCR
for radiological analytes is 9.0 x 10 which is within the EPA risk range of 1 x 10 to 1 x 10, Table 7-
95 provides a summary of the cancer risks and noncancer hazards by exposure route for the BC Cribs and

Trenches exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are strontium-90 (2.7 x 10%; 5.0 percent contribution), uranium-234 (2.4 x 10°
6. 4.4 percent contribution), uranium-238 (1.2 x 10°; 2.2 percent contribution), and tritium (1.0 x 10°; 1.9
percent contribution). Contribution to ELCR is elevated for arsenic (4.5 x 10~; 83 percent contribution)
where measured concentrations (2.3 pg/L) are within natural background values.

The HI for the BC Cribs and Trenches exposure area is 7.4, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. All individual analytes (cobalt, fluoride, Cr(VI), iron, manganese, vanadium, and zinc) contribute
greater than one percent of the HI but also report a HQ less than 1. Contribution to HI is elevated for
arsenic (HQ of 0.23; 3.2 percent contribution) where measured concentrations are within natural
background values. Contribution to HI is elevated for antimony (HQ of 4.0; 55 percent contribution)
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-95. Summary of Cancer Risks and Noncancer Hazards for the BC Cribs and Trenches Exposure

Area
Analyt
e Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
= Arsenic (ELCR =4.5 x 105; Antimony (HQ = 4.0; 55%)
g Ingestion | 42310 83%) 7.0 Arsenic (HQ = 0.23; 3.2%)
5o Sr-90 (ELCR = 2.7 x 10°5; 5.0%) Cobalt (HQ = 0.81; 11%)
§ $ Tritium (ELCR = 1.0 x 10¢; Fluoride (HQ =0.16; 2.1%)
£ Dermal 25 x 10" 1.9%) Cr(VI) (HQ = 0.42; 5.6%)
S Contact 7 U-234 (ELCR = 2.4 x 10%; 0.37 Iron (HQ = 0.72; 9.8%)

4.4%) Manganese (HQ = 0.29;
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Table 7-95. Summary of Cancer Risks and Noncancer Hazards for the BC Cribs and Trenches Exposure

Area
Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
_ U-238 (ELCR = 1.2 x 10%; 3.9%)
Inhalation of - 2.2%) <0.001 | Vanadium (HQ = 0.16; 2.1%)
Volatiles Zinc (HQ = 0.38; 5.2%)
Total 4510 7.4
. 8.2 x 10"
@ Ingestion 6
=}
S Inhalation of | 8.6 x 10°
5 Volatiles 7
§ - -
@ Total 9.0 . 10
Total Cumulative 5.4 x10°

7.1.2.6 BC Cribs and Trenches - Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for two wells within the BC Cribs and Trenches exposure area (299-
E13-5 and 299-E13-11), the calculated risks and noncancer hazards are presented in Table 7-96 and Table
7-97, respectively.

The total cumulative ELCR for the individual wells within the BC Cribs and Trenches exposure area
ranged between 4.1 x 10 and 6.6 x 10”. The total ELCR for nonradiological analytes ranged between
4.1 x 107 and 5.9 x 10” which are greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”°. The total ELCR for
radiological analytes ranged between 7.0 x 10 and 6.9 x 10”7, Well 299-E13-11 is within the EPA range
of 1 x 10™*to 1 x 10 and well 299-E13-5 is less than the lower risk threshold of 1 x 107 for
radionuclides.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are uranium-234, strontium-90 and uranium-238 at well 299-E13-11.
Contribution to ELCR is elevated for arsenic (4.1x 10 and 5.9 x 107°) where measured concentrations
(2.1 pg/L and 3 pg/L) are within natural background values.

The HI for the individual wells within the BC Cribs and Trenches exposure area ranged from 3.2 to 4.8,
which are greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil
Cleanup Standards” [WAC 173-340-740]) target HI of 1. All individual analytes (cobalt, fluoride, Cr(VI),
iron, manganese, nitrate, nitrite, uranium, and vanadium) that contribute greater than one percent of the
HI also report a HQ less than 1. Contribution to HI from arsenic (HQ = 0.21 and 0.31) reflects
concentrations (2.1 pg/L and 3 pg/L) that are within natural background values. Contribution to HI is
elevated for antimony at well 299-E13-5 (HQ = 4.1; 84 percent contribution) where measured
concentrations reflect false positive results from the use of EPA Method 6010.
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Table 7-96. Summary of Cancer Risks and Noncancer Hazards for Well 299-E13-5
(Within the BC Cribs and Trenches Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 4.0 x 10 4.6
g Antimony (HQ = 4.0; 84%)
=) Dermal Arsenic (HQ = 0.21; 4.4%)
2 Contact 2.3 x107 0.21 Fluoride (HQ =0.17; 3.6%)
g Cr(VI) (HQ = 0.055; 1.1%)
= Inhalation of Vanadium (HQ = 0.19; 3.9%)
£ Volatiles B B
o
z .
! Arsenic (ELCR = 4.1 x 105,
5 ’
Total 4.1x10 98%) 4.8
@ Ingestion 6.9 x 107
3
g Inhalation of 3
5 Volatiles
'-E -
©
x Total 6.9 x 107
Total Cumulative 4.1 x 105

Table 7-97. Summary of Cancer Risks and Noncancer Hazards for Well 299-E13-11
(Within the BC Cribs and Trenches Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. . Arsenic (HQ = 0.31; 9.5%)
5
Ingestion 5.9x 10 3.1 Cobalt (HQ = 0.73; 23%)
@ Fluoride (HQ =0.15; 4.7%)
2 Dermal Iron (HQ = 0.84; 26%)
9 Contact 3.3x107 0.16 | Manganese (HQ = 0.84; 26%)
g Nitrate (HQ = 0.034; 1.1%)
= Nitrite (HQ = 0.040; 1.3%)
s Inhalation of i . Uranium (HQ = 0.036; 1.1%)
5 Volatiles - Arsenic (ELCR = 5.9 x 10°; ~ | Vanadium (HQ = 0.22; 6.7%)
z 89%)
Sr-90 (ELCR = 2.6 x 10%; 3.9%)
Total 5.9 % 10° | U-234 (ELCR = 2.7 x 10%; 4.2%) 3.2
U-238 (ELCR = 1.7 x 10'%; 2.5%)

@ Ingestion 7.0 x 10°®
e}
g Inhalation of : N
5 Volatiles
2
©
x Total 7.0 x 106
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Table 7-97. Summary of Cancer Risks and Noncancer Hazards for Well 299-E13-11
(Within the BC Cribs and Trenches Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Total Cumulative 6.6 x 10°°

7.1.2.7 216-B-3 Pond Facility (Three Lobes) Exposure Area

The total cumulative ELCR for the 216-B-3 Pond exposure area is 2.4 x 10™*. The total ELCR for
nonradiological analytes is 1.5 x 10™* which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107, The total ELCR
for radiological analytes is 9.1 x 10” which is within the EPA risk range of 1 x 10*to 1 x 10°. Table 7-
98 provides a summary of the cancer risks and noncancer hazards by exposure route for the B Ponds
exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium (8.2 x 10”; 34 percent contribution) and iodine-129 (8.3 x 10°%; 3.4
percent contribution). Contribution to ELCR is elevated for arsenic (1.5 x 10; 62 percent contribution)
where measured concentrations (7.8 ug/L) are within natural background values.

The HI for the 216-B-3 Pond exposure area is 1.7, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All
individual analytes (fluoride, Cr(VI), iron, manganese, nitrate, nitrite, uranium, and vanadium) contribute
greater than one percent of the HI but also report a HQ less than 1. Contribution to HI is elevated for
arsenic (HQ of 0.78; 46 percent contribution) where measured concentrations are within natural
background values.

Table 7-98. Summary of Cancer Risks and Noncancer Hazards for the 216-B-3 Pond Facility (All Lobes)
Exposure Area

Analyte | Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
15 x 10° Arsenic (HQ = 0.78; 46%)

Ingestion A 1.6 Fluoride (HQ =0.16; 9.1%)
w Cr(VI) (HQ =0.12; 7.2%)
R Iron (HQ =0.17; 9.9%)
= Dermal 8.3 x 10 0.093 Manganese (HQ = 0.093;
2 Contact 7 : 5.5%)
) Nitrate (HQ = 0.098; 5.7%)
T . i = .4 40
- . Arsenic (ELCR = 1.5 x 10*: Nitrite (HQ = 0.019; 1.1%)
g | Inaatonof | ( 62%) ~ | uranium (HQ = 0.040; 2.4%)
2 1-129 (ELCR = 8.3 x 10°; 3.4%) Vanadium (HQ = 0.18; 11%)

| Tritium (ELCR = 8.2 x 10'5; 34%)
Total 1.5%10 17
. 23 %10
Ingestion 5

Inhalation of | 6.8 x 10
Volatiles 5

Radionucli
des
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Table 7-98. Summary of Cancer Risks and Noncancer Hazards for the 216-B-3 Pond Facility (All Lobes)

Exposure Area
Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 9.1 : 10
Total Cumulative 2.4 x10*

7.1.2.8 216-B-3 Pond Facility (Three Lobes) Exposure Area- Well-Specific Cancer Risks and
Noncancer Hazard Results

Well-specific risks were calculated for four wells within the 216-B-3 Pond exposure area (699-42-40A,
699-42-42B, 699-43-41F and 699-43-44), the calculated risks and noncancer hazards are presented in
Table 7-99 through Table 7-102, respectively. Well-specific results for well 699-43-45 are presented
under the WMA A-AX and the 216-A-29 Ditch exposure area.

The total cumulative ELCR for the individual wells within the 216-B-3 Pond exposure area ranged
between 2.1 x 10 and 2.9 x 10, The total ELCR for nonradiological analytes ranged between 4.5 x 107
and 1.6 x 10 which are greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10”. The total ELCR for radiological analytes
ranged between 2.4 x 10 and 9.0 x 107. The radiological ELCR is greater than the upper EPA risk range
of 1 x 10 at well 699-42-40A and which are within the EPA risk range of 1 x 10 to 1 x 10 at wells
699-42-42B, 699-43-41F and 699-43-44.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium and iodine-129. Contribution to ELCR is elevated for arsenic

(4.5 x 107 to 1.6 x 10™) where the measured concentrations (2.3 pg/L to 8.3 pg/L) are within natural
background values.

The HI for the individual wells within the 216-B-3 Pond exposure area ranged from 0.55 to 3.5; well 699-
43-41F is less than the target HI of 1.0 and wells 699-42-40A, 699-42-42B and 699-43-44 are greater than
the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards”

[WAC 173-340-740]) target HI of 1. The primary contributors to the noncancer HI (those analytes that
contribute greater than 1 percent of total HI) are iron (HQ of 1.6) and manganese (HQ of 1.3) at well 699-
42-40A.All individual analytes at well 699-42-42B and 699-43-44 (fluoride, Cr(VI), iron, nickel, nitrate,
nitrite, uranium, vanadium, and zinc) that contribute greater than one percent of the HI also report a HQ
less than 1. Contribution to HI is elevated for arsenic (HQ ranges between 0.23 and 0.84) where measured
concentrations (2.3 pg/L to 8.3 pg/L) are within natural background values.

Table 7-99. Summary of Cancer Risks and Noncancer Hazards for Well 699-42-40A
(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
ST 23 Ingestion Arsenic (ELCR = 4.5 x 10, 15%) Arsenic (HQ = 0.23, 6.5%)
280 9 4.4 x 105 | Tritium (ELCR = 2.4 x 104, 84%) 3.3 Fluoride (HQ = 0.10, 2.8%)
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Table 7-99. Summary of Cancer Risks and Noncancer Hazards for Well 699-42-40A

(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Iron (HQ = 1.6, 44%)
Dermal
- Manganese (HQ = 1.3,
Contact 25x%x 107 0.21 38%)
Nickel (HQ = 0.04, 1.1%)
. Nitrate (HQ = 0.04, 1.1%)
'”Ci';tt'f:;f Nitrite (HQ = 0.09, 2.5%)
Vanadium (HQ = 0.13,
B - 3.6%)
Total 3.5
4.5 x10°
o Ingestion )
§ 4.5 x10%
g Inhalation of
5 Volatiles 2.0 x 104
'-E -
T
© Total
2.4 x10*

Total Cumulative

29 x 10*

Table 7-100. Summary of Cancer Risks and Noncancer Hazards for Well 699-42-42B
(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion | 1.3 x 10+ 1.3 Arsenic (HQ = 0.68; 48%)
8 Fluoride (HQ =0.18; 12%)
=) Dermal Cr(VI) (HQ =0.23; 16%)
2 Contact 7.3x107 0.12 Nitrate (HQ = 0.034; 2.3%)
g Nitrite (HQ = 0.023; 1.6%)
5 Inhalation of Uranium (HQ = 0.038; 2.7%)
g Volatiles - - Vanadium (HQ =0.22; 15%)
2 Arsenic (ELCR = 1.3 x 10; 59%)

Total 1.3x10* | 1-129 (ELCR = 8.5 x 10%; 3.9%) 1.4
Tritium (ELCR = 8.2 x 105; 37%)

@ Ingestion 2.3x10°
!
E Inhalation of
S -5
5 Volatiles 6.7 > 10
'.E -
©
o Total 9.0 x 10
Total Cumulative 2.2x10%
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Table 7-101. Summary of Cancer Risks and Noncancer Hazards for Well 699-43-41F

(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.1 x 104 0.55
3
2 Dermal
B 5.9 x 107 0.0032 -
= Contact
o
S Inhalation of 3 3
c Volatiles
zo Arsenic (ELCR = 1.1 x 10%; 50%)
Total 1.1x10* | 1-129 (ELCR =5.2 x 105; 2.5%) 0.55
Tritium (ELCR = 9.9 x 10%; 47%)
@ Ingestion 2.3x10°
°
El Inhalation of
=] -5
5 Volatiles | 8110
'-E -
©
x Total 1.0 x 10*

Total Cumulative

2.1 x10%

Table 7-102. Summary of Cancer Risks and Noncancer Hazards for Well 699-43-44
(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

) 4 Arsenic (HQ = 0.84; 62%)
m Ingestion | 1.6 x 10 13 | Fluoride (HQ = 0.16; 12%)
o Iron (HQ = 0.016; 1.2%)
= Dermal 7 Nickel (HQ = 0.021; 1.6%)
5 Contact | 89*10 0.043 | Nitrite (HQ = 0.027; 2.0%)
o : Uranium (HQ = 0.053; 3.9%)
° Inhalation of _ _ Vanadium (HQ = 0.19; 14%)
£ Volatiles Zinc (HQ =0.020; 1.5%)
zo Arsenic (ELCR = 1.6 x 10%; 61%)

Total 1.6 x 10* | 1129 (ELCR = 1.5 x 10°%; 5.5%) 1.4
Tritium (ELCR =9.0 x 10%; 34%)

@ Ingestion 3.0 x 10°
°
El Inhalation of
=] -5
5 Volatiles | /4% 10
'.E -
©
x Total 1.0 x 10*
Total Cumulative 2.7 x10*
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7.1.2.9 NRDWL/SWL Exposure Area

The total cumulative ELCR for the NRDWL/SWL exposure area is 2.0 x 10, The total ELCR for
nonradiological analytes is 6.1 x 10” which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 1.4 x 10™* which is greater than the upper risk threshold of 1 x 10, Table 7-
103 provides a summary of the cancer risks and noncancer hazards by exposure route for the
NRDWL/SWL exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium (1.3 x 10*; 63 percent contribution), bis(2-ethylhexyl) phthalate
(6.4 x 10°%; 3.1 percent contribution), uranium-234 (5.3 x 10°; 2.6 percent contribution), iodine-129
(4.0 x 10°%; 1.9 percent contribution), uranium-238 (3.6 x 10; 1.8 percent contribution), and carbon
tetrachloride (2.2 x 10; 1.1 percent contribution). Contribution to ELCR is elevated for arsenic

(4.9 x 107; 24 percent contribution) where measured concentrations (2.5 pg/L) are within natural
background values.

The HI for the NRDWL/SWL exposure area is 1.5, which is greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All
individual analytes (antimony, arsenic, barium, bis(2-ethylhexyl) phthalate, fluoride, Cr(VI), nitrate,
nitrite, silver, strontium, tetrachloroethene, trichloroethene, uranium, vanadium, and xylenes) contribute
greater than one percent of the HI but also report a HQ less than 1.

Table 7-103. Summary of Cancer Risks and Noncancer Hazards for the NRDWL/SWL Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 0.38; 26%)
Arsenic (HQ = 0.26; 18%)
Ingestion 5.3 x 105 1.2 Barium (HQ = 0.015; 1.1%)
BEHP (HQ = 0.054; 3.7%)
Fluoride (HQ =0.11; 7.7%)
m Cr(VI) (HQ = 0.090; 6.2%)
E o N 000z £
= erma & . itrite =0. 7 1.9%
g Contact | 610 Arsenic (ELCR =4.9x 10% | 011 1 g0 ((HQ = 0.035: 2.4%;
o 24%) . Strontium (HQ = 0.021; 1.4%)
i BEHP (ELCR = 6.4 x 10°; PCE (HQ = 0.018; 1.2%)
£ CTET EL%;(’/E)Z ” x 106, TCE (HQ = 0.12; 8.4%)
2 Inhalation of | o, 06 ( 11%) ’ 013 Uranium (HQ = 0.081; 5.6%)
Volatiles ' 1129 (ELCR = 4.0 x 10%;1.9%) | Vanadium %Q) - 008257
i e o
Tritium (ELg3R0/=) 1.3x10% Xylenes (HQ = 0.021; 1.4%)
(o]
Total 6.1 x 10 U-234 (ELCR = 5.3 x 10°; 15
2.6%)
U-238 (ELCR = 3.6 x 10%; 1.8%
@ Ingestion 3.7 x10°
)
= Inhalation of “
5 Volatiles 1.1%10 N
T
©
x Total 1.4 x 10*
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Table 7-103. Summary of Cancer Risks and Noncancer Hazards for the NRDWL/SWL Exposure Area

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Total Cumulative 2.0 x 10*

7.1.2.10 NRDWL/SWL Exposure Area- Well-Specific Cancer Risks and Noncancer Hazard Results

Well-specific risks were calculated for 11 wells within the NRDWL/SWL exposure area (699-22-35, 699-
23-34A, 699-23-34B, 699-24-33, 699-24-34A, 699-24-34B, 699-24-34C, 699-25-34A, 699-25-34B, 699-
25-34D, and 699-26-33), the calculated risks and noncancer hazards are presented in Table 7-104 through
Table 7-114.

The total cumulative ELCR for the individual wells within the NRDWL/SWL exposure area ranged
between 2.3 x 10 and 1.9 x 10°. The total ELCR for nonradiological analytes ranged between 1.9 x 10
and 6.2 x 10”°. Nonradiological ELCRs are less than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~ at wells 699-25-34B and 699-
25-34D. The remaining nine wells report an ELCR for nonradiological analytes greater than the 2007
MTCA (“Human Health Risk Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold
of 1 x 107, The total ELCR for radiological analytes was ranged between 3.9 x 10~ and 1.7 x 10™ at
wells 699-24-34C and 699-26-33. The total ELCR for radiological analytes was greater than the upper
risk threshold of 1 x 10™* at well 699-26-33 and less than the upper risk threshold of 1 x 10 at well 699-
24-34C. No radiological analytes were reported at the remaining nine wells.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include the following:

e Carbon tetrachloride and chloroform at well 699-22-35

e Carbon tetrachloride at well 699-23-34B

e Chloroform at well 699-23-34B

e Ethylbenzene at well 699-24-34B

e lodine-129 and tritium at well 699-24-34C

e Bis(2-ethylhexyl) phthalate and carbon tetrachloride at well 699-25-34A
e Bis(2-ethylhexyl) phthalate at well 699-25-34B

e Jodine-129, tritium , uranium-234 , and uranium-238 at well 699-26-33

Contribution to ELCR is elevated for arsenic (3.9 x 10 to 6.0 x 107) at wells 699-22-35, 699-23-34A,
699-23-34B, 699-24-33, 699-24-34A, 699-24-34B, 699-24-34C, and 699-26-33 where the measured
concentrations (2.0 to 3.1 ug/L) are within natural background values.

The HI for the individual wells within the NRDWL/SWL exposure area ranged from 0.64 to 5.7; Wells
699-24-33, 699-24-34C, 699-25-34D, and 699-26-33 are greater than the EPA target HI of 1.0 and the
2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. The
remaining seven wells (699-25-34B, 699-22-35, 699-23-34A, 699-23-34B, 699-24-34A, 699-24-34B, and
699-25-34A) are less than or equal to the the target HI of 1. All individual analytes (antimony, arsenic,
barium, fluoride, Cr(VI), iron, nickel, nitrate, nitrite, silver, strontium, tetrachloroethene, trichloroethene,

134




ECF-HANFORD-13-0035, REV. 0

uranium, and vanadium) that contribute greater than one percent of the HI also report a HQ less than 1.
Contribution to HI is elevated for antimony (HQ of 4.8; 85 percent contribution) at well 699-25-34D
where measured concentrations reflect false positive results from the use of EPA Method 6010.

Table 7-104. Summary of Cancer Risks and Noncancer Hazards for Well 699-22-35
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 5.4 x10° 0.81
o
= Dermal
2 C 5.9 x 107 0.09 --
= ontact
o
S Inhalation of .
£ Volatiles 2.5x10° Arsenic (ELCR = 5.3 x 105, 0.10
2 93%)
CTET (ELCR=2.2x 10
-5 i
Total 5.7 %10 3.9%) 1.0
Chloroform (ELCR = 1.2 x 10,
@ Ingestion -- 2.1%)
2
g Inhalation of N
5 Volatiles
'-E -
©
© Total -
Total Cumulative 5.7 x 10°

Table 7-105. Summary of Cancer Risks and Noncancer Hazards for Well 699-23-34A
(Within the NRDWL/SWL Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 5.1 x 10® 0.76
(]
[}
= D I
o erma 7 _
3 Contact 8.5x10 0.07
o
e Arsenic (ELCR = 4.9 x 105,
S
c ; 89%)
° Inhalation 5 ! 5
> of Volatiles 3.1x10 CTET (ELCRO— 4.6 x 10°, 0.12
8.4%)
Total 5.5x 10% 1.0
o .
S Ingestion -
=
oo
— '5 R -
8= Inhalation B
o of Volatiles
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Table 7-105. Summary of Cancer Risks and Noncancer Hazards for Well 699-23-34A
(Within the NRDWL/SWL Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total --

Total Cumulative

5.5 x 10

Table 7-106. Summary of Cancer Risks and Noncancer Hazards for Well 699-23-34B
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion 4.6 x 10 0.72

3

= Dermal

8 c 8.7 x 107 0.06

= ontact

o

= Inhalation of -

E Volatiles 1.7x10 . 0.13

o Arsenic (ELCR = 4.5 x 105,

= Total 4.8 % 10° 94%) 0.91

) Chloroform (ELCR = 1.4 x 10, ’
2.8%)

@ Ingestion --

2

g Inhalation of N

5 Volatiles

'-5 -

©

© Total -

Total Cumulative 4.8 x 10

Table 7-107. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-33
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
1 = 0,

S Ingestion | 4.6 x 10 0.92 A;:;rgr?ir;y(l(-l%Qz 005{1 '211§/)J)
o3 Arsenic (ELCR = 4.6 x 10, Bari e
© .2 97%) arium (HQ =0.02, 1.4%)
5SS Dermal 3.4 x 107 0.06 Fluoride (HQ = 0.11, 9.9%)
=z Contact ’ ’ Cr(VI) (HQ = 0.05, 4.2%)
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Table 7-107. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-33
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Nickel (HQ = 0.01, 1.1%)
Nitrate (HQ = 0.06, 5.6%)
Nitrite (HQ = 0.08, 6.7%)
Silver (HQ = 0.04, 3.2%)
Inhalation of 7 Strontium (HQ = 0.02,
Volatiles | 92 * 10 0.15 2.1%)
PCE (HQ = 0.03, 3.0%)
TCE (HQ = 0.16, 15%)
Vanadium (HQ = 0.08,
7.3%)
Total 4.7 x 10 1.1
2 Ingestion --
3
g Inhalation of N
5 Volatiles
'-E -
©
© Total --
Total Cumulative 4.7 x 10
Table 7-108. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34A
(Within the NRDWL/SWL Exposure Area)
Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 6.0 x 10° 0.81
3
2 Dermal
= 7 -
té Contact 42 x10 0.06
o
S Inhalation of 8.8 x 107 0.14
c Volatiles
)
z .
) Arsenic (ELCR = 6.0 x 10
5 ’
Total 6.2 x 10 98%) 1.0
@ Ingestion -
3
S Inhalation of N 3
5 Volatiles
T
(]
x Total -
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Table 7-108. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34A
(Within the NRDWL/SWL Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

6.2 x 10°

Table 7-109. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34B
(Within the NRDWL/SWL Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Nonradionuclides

Ingestion

4.6 x10°

Dermal
Contact

5.0 x 107

Inhalation of
Volatiles

1.4 x10°

Total

4.8 x10°

Radionuclides

Ingestion

Inhalation of
Volatiles

Total

Arsenic (ELCR = 4.5 x 105,
95%)

Ethylbenzene (ELCR = 1.4 x 10

6 3.0%)

0.82

0.07

0.16

1.0

Total Cumulative

4.8 x10°

Table 7-110. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34C
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.20, 15%)
Ingestion 3.9x%x10°% 0.94 Fluoride (HQ = 0.11, 8.7%)
Cr(VI) (HQ = 0.52, 40%)
o 7 .
2 Contact 3.1>10 Arsenic (ELCR = 3.9 x 10, 021 Nitrate (HQ = 0.06, 4.8%)
2 49%) Strontium (I;/i()) =0.02,
(= ~ 1.9%
o [-129 (ELCR = 1.5 x 106, 2.0%)
5 ; i _ . PCE (HQ = 0.06, 4.4%)
° Inhalation of = 5
S Voltilme | 81 x107 | Tritum (ELOR 23,7 10% 0.16 TCE (HQ = 0.16, 12%)
c 0) .
o Vanadium (HQ = 0.12,
=z 9.1%)
Total 4.0 x 10 1.3
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Table 7-110. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34C
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
@ Ingestion 8.1 x 10°
2
S Inhalation of
=) -5
5 Volatiles 3110
5 -
©
o Total 3.9x10%
Total Cumulative 7.9 x10°

Table 7-111. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34A
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion 3.8x 106 0.44

Dermal 5
Contact 4.2x10 0.07 -

Inhalation of

-6
Volatiles 25x10 0.14

Nonradionuclides

BEHP (ELCR = 6.4 x 106, 61%)

CTET (ELCR = 2.2 x 106, 21%) 0.65

Total 1.1 x 10

Ingestion --

Inhalation of
Volatiles

Radionuclides

Total --

Total Cumulative 1.1 x10°

Table 7-112. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34B
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
§ 823 Ingeston | 1.0x10° | BEHP (ELCR=15x10%42%) | 0.4 -
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Table 7-112. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34B
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Dermal

-7
Contact 9.9x10 0.047

Inhalation of

-6
Volatiles 1.5x%x10 0.16

Total 3.5x10° 0.64

Ingestion -

Inhalation of
Volatiles

Radionuclides

Total -

Total Cumulative 3.5x10°

Table 7-113. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34D
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

. 5 Antimony (HQ = 4.8, 85%)
" Ingestion | 4.8 x 10 53 | Fluoride (HQ = 0.12, 2.2%)
2 Cr(VI) (HQ = 0.25, 4.4%)
= Dermal 7 Nitrate (HQ = 0.08, 1.4%)
5 Contact | 12*10 030 | Nitrite (HQ = 0.09, 1.5%)
o : TCE (HQ =0.13, 2.2%)
S Inhalation of 1.3 x 10 0.13 Vanadium (HQ = 0.10,
g Volatiles ' ’ 1.8%)
4

Total 1.9 x 106 - 5.7

@ Ingestion --
=
g Inhalation of N
5 Volatiles
'-5 -
]
© Total -
Total Cumulative 1.9 x 10
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Table 7-114. Summary of Cancer Risks and Noncancer Hazards for Well 699-26-33
(Within the NRDWL/SWL Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.30; 23%)
. ! Fluoride (HQ =0.13; 10%)
5
Ingestion 5.7x%x10 1.0 Cr(VI) (HQ =0.25; 19%)
" Iron (HQ = 0.016; 1.2%)
2 Nitrate (HQ = 0.085; 6.6%)
= Dermal - Nitrite (HQ = 0.048; 3.7%)
5 Contact | 43*10 012" " Strontium (HQ = 0.018;
) Arsenic (ELCR = 5.7 x 105, 1.4%)
= 25%) PCE (HQ = 0.070; 5.5%)
c Inhalation of 15 x 10°6 [-129 (ELCR = 4.4 x 10'8; 1.9%) 0.14 TCE (HQ =0.13; 9.9%)
S Volatiles : Tritium (ELCR = 1.5 x 10%; : Uranium (HQ = 0.081; 6.3%)
68%) Vanadium (HQ =0.12; 9.0%)
s U-234 (ELCR =5.3 x 10°5;
Total 5.9 x 10" 2.3%) 1.3
U-238 (ELCR = 3.6 x 10¢;
[v)
® Ingestion 4.2 x10°% 1.6%)
°
El Inhalation of
3 -4
5 Volatiles 1310
'.E -
©
x Total 1.7 x 10
Total Cumulative 2.3x10*

7.1.2.11 200-PO-1 Far Field Exposure Area

The total cumulative ELCR for the 200-PO-1 Far Field exposure area is 1.2 x 10~. The total ELCR for
nonradiological analytes is 1.5 x 10™* which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 1.1 x 10~ which is greater than the upper EPA risk threshold of 1 x 10,

Table 7-115 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-
PO-1 Far Field exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium (9.9 x 10™*; 80 percent contribution), uranium-233/234 (4.6 x 107;
3.7 percent contribution), uranium-238 (2.5 x 107%; 2.0 percent contribution) and dibromochloromethane
(1.3 x 10°%; 1.1 percent contribution). Contribution to ELCR is elevated for arsenic (1.2 x 10; 9.8
percent contribution) where measured concentrations (6.2 pg/L) are within natural background values.

The HI for the 200-PO-1 Far Field exposure area is 7.0, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. All individual analytes (arsenic, bromomethane, cadmium, fluoride, lithium, nitrate, silver,
tetrachloroethene, trichloroethene, uranium, and vanadium) contribute greater than one percent of the HI
but also report a HQ less than 1. Contribution to HI is elevated for antimony (HQ = 3.7; 52 percent
contribution) where measured concentrations reflect false positive results from the use of EPA Method
6010.
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Table 7-115. Summary of Cancer Risks and Noncancer Hazards for the 200-PO-1 Far Field Exposure Area

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 3.7; 52%)
. 1.3x 10" Arsenic (HQ = 0.63; 8.9%)
Ingestion 4 5.8 Bromomethane
(HQ =0.53; 7.5%)
Cadmium (HQ = 0.30; 4.3%)
] 25 x 10" Fluoride (HQ = 0.14; 2.0%)
= Dermal s 0.28 Lithium (HQ = 0.16; 2.2 %)
= Contact Nitrate (HQ = 0.14; 2.0%)
5 Silver (HQ = 0.12; 1.7%)
S ; PCE (HQ = 0.080; 1.1%
o Inhalation | , 5, 40- | Arsenic (ELCR = 1.2 x 104; 9.8%) TCE((HQ = 0.57: 8_1%3)
g VoI:IiIes 5 Dibromochloromethane 0.95 Uranium (HQ = 0.22; 3.1%)
= (ELCR =1.3 x 10%; 1.1%) Vanadium (HQ = 0.093; 1.3%)
Tritium (ELCR = 9.9 x 10*; 80%)
15 % 10 U-233/234 (ELCR = 4.6 x 105, 3.7%
Total A ) 7.0
U-238 (ELCR = 2.5 x 105, 2.0% )
| . 2.6 x 10
o ngestion 4
[}
= Inhalation
o nhalati i
3 of 8.1 x 10
2 Volatiles
5 -
12 Total 1.1 >3< 10°
Total Cumulative 1.2 x10°%

7.1.2.12 200-PO-1 Far Field Exposure Area - Well-Specific Cancer Risks and Noncancer Hazard
Results

Well-specific risks were calculated for 19 wells within the 200-PO-1 Far Field exposure area (499-S0-7,
499-S0-8, 499-S1-8J, 699-10-54A, 699-12-2C, 699-13-1A, 699-13-3A, 699-20-20, 699-29-4, 699-31-11,
699-32-22A, 699-32-22B, 699-32-43, 699-41-23, 699-S6-E4A, 699-S6-E4E, 699-S6-E4K, 699-S6-E4L,
699-S8-19), the calculated risks and noncancer hazards are presented in Table 7-116 through Table 7-134.

The total cumulative ELCR for the individual wells within the 200-PO-1 Far Field exposure area ranged
between 5.2 x 10~ and 7.2 x 10”. The total ELCR for nonradiological analytes ranged between 3.2 x 10™
and 4.6 x 107, Nonradiological ELCRs are less than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~ at well 699-32-22B.
Nonradiological risk is not reported at wells 699-12-2C and 699-S6-E4E. The remaining 16 wells report
an ELCR for nonradiological analytes greater than the 2007 MTCA (“Human Health Risk Assessment
Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 107

The total ELCR for radiological analytes ranged from 5.1 x 107 to 2.6 x 107, Wells 699-12-2C, 699-13-
3A, 699-20-20, 699-29-4, 699-31-11, 699-32-22A, 699-32-43, and 699-S6-E4L are greater than the upper
EPA risk threshold of 1 x 10™*. Wells 499-S0-7, 499-S0-8, 499-S1-8J, 699-10-54A, 699-41-23, 699-S6-
E4A, 699-S6-E4E, and 699-S6-E4K are within the EPA risk range of 1 x 10 to 1 x 10, Well 699-32-
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22B is less than the lower EPA risk threshold of 1 x 10, Radiological risks were not reported for wells
699-13-1A and 699-S8-19.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) include:

e Bromodichloromethane, chloroform, dibromochloromethane, tritium at wells 499-S0-7, 499-S0-
8, and 499-S1-8J

e Technetium-99 and uranium-234 at well 699-10-54A

e Technetium-99 and tritium at wells 699-12-2C and 699-29-4

¢ Bromodichloromethane and chloroform at well 699-13-1A

e Tritium at wells 699-13-3A and 699-S6-E4E

e Jodine-129 and tritium at wells 699-20-20, 699-32-22A, and 699-41-23
o Jodine-129, technetium-99, and tritium at well 699-31-11

e Jodine -129, tritium, uranium-234, and uranium-238 at well 699-32-43

e Carbon tetrachloride, tritium, uranium-233/234, uranium-234, and uranium-238 at well 699-S6-
E4A

e Bis(2-ethylhexyl) phthalate, carbon tetrachloride, technetium-99, tritium, uranium-233/234,
uranium-234, and uranium-238 at well 699-S6-E4K

e Carbon tetrachloride, trichloroethene, tritium, uranium-233/234, uranium-234, uranium-235, and
uranium-238 at well 699-S6-E4L

Contribution to ELCR is elevated for arsenic (2.9 x 10 to 4.4 x 10”) where the measured concentrations
(2.3 pg/L to 15 pg/L) are within natural background values.

The HI for the individual wells within the 200-PO-1 Far Field exposure area ranged from 0.70 to 7.0.
Three wells (499-S1-8J. 699-12-2C, and 699-S6-E4K) are less than the target HI of 1.0. The remaining 16
wells are greater than the EPA target HI of 1.0 and the 2007 MTCA (“Unrestricted Land Use Soil
Cleanup Standards” [WAC 173-340-740]) target HI of 1. All individual analytes at these wells (barium,
bromomethane, cadmium, carbon tetrachloride, chloroform, cobalt, fluoride, Cr(VI), iron, lithium,
manganese, molybdenum, nickel, nitrate, nitrite, selenium, silver, strontium, trichloroethene,
tetrachloroethene, uranium, vanadium, and zinc) that contribute greater than one percent of the HI also
report a HQ less than 1. Contribution to HI is elevated for arsenic (HQ ranges between 0.26 and 1.5)
where measured concentrations (2.3 pg/L to 15 pg/L) are within natural background values. Contribution
to HI is elevated for antimony (HQ ranges between 2.6 and 5.1) at wells 699-13-3A, 699-S6-E4A, and
699-S6-E4E where measured concentrations reflect false positive results from the use of EPA Method
6010.
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Table 7-116. Summary of Cancer Risks and Noncancer Hazards for Well 499-S0-7
(Within the 200-PO-1 Far Field Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.26; 19%)
Ingestion 5.6 x 10° 13 Bromomethane
5 (HQ = 0.039; 2.8%)

b4 Fluoride (HQ = 0.12; 8.9%)

T : Lithium (HQ = 0.38; 27%)

S gj;gi't 7.4 %10 0.057 | Manganese (HQ = 0.39; 28%)

B Molybdenum

4 —_ . )

B [ |halation Arsenic (ELCR = 5.1 x 10°5; 37%) _ (HQ=0.051; 3.7%)

e 3.4 x 10" . Nitrate (HQ = 0.016; 1.1%)

c of 5 Bromodichloromethane 0.037 Nitrite (HQ = 0.040: 2.9%

2 | Volaties (ELCR = 1.6 x 10%; 11%) firite (I = 0.01%; 2.9%)

Chiloroform Uranium (HQ = 0.036; 2.6%)
9.1 x 10 (ELCR = 5.0 x 10%; 3.6%)
el 5 Dibromochloromethane 14
- (ELCR =2.0 x 105; 14%)

o Ingestion | &2 %107 | Tritium (ELCR = 4.7 x 10°%; 34%)

§ Inhal

° nhalation )

5 of 3.8 : 10

2 Volatiles

5 -

14 Total 4.7 : 10

Total Cumulative 1.4 x 104

Table 7-117. Summary of Cancer Risks and Noncancer Hazards for Well 499-S0-8
(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposur
Group | e Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.28; 26%)
Ingestion 5.8 x 10°° 1.0 Bromomethane
" (HQ =0.048; 4.5%)
o ) 5 110 Fluoride (HQ = 0.12; 11%)
= Dermal | - 407 Arsenic (ELCR =5.3 x 10 41%) | 0.01 Lithium (HQ = 0.36; 34 %)
3 Contact : Bromodichloromethane 0 Manganese (HQ = 0.023; 2.1%)
S (ELCR = 1.2 x 10%; 9.0%) Molybdenum (HQ = 0.053; 5.0%)
° Inhalation Chloroform Nitrate (HQ = 0.070; 6.5%)
£ of 2.7 x 105 (ELCR =3.4 x 10%; 2.6%) 0.04 Nitrite (HQ = 0.031; 2.9%)
§ Volatiles Dibromochloromethane 3 Uranium (HQ = 0.047; 4.4%)
(ELCR =1.7 x 10%; 13%)
Y _ -5. 0,
Total 8.6 x 105 Tritium (ELCR = 4.5 x 10°5; 34%) 11
5 8 8| Ingestion | 9.2x10°¢ -
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Table 7-117. Summary of Cancer Risks and Noncancer Hazards for Well 499-S0-8
(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposur
Group | e Route ELCR % Risk Contribution HI % HI Contribution
Inhalation
of 3.7x10°
Volatiles
Total 4.6 x 10

Total Cumulative

1.3 x 10*

Table 7-118. Summary of Cancer Risks and Noncancer Hazards for Well 499-S1-8J
(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposur
Group | e Route ELCR % Risk Contribution HI % HI Contribution

Ingestion | 4.7 x 10 0.88
)
3 D I 0.009
= erma 7 .
S Contact | >2*10 4 -
[ =
o] .
= Inhalation
= of ! 19 x 105 Arsenic (ELCR = 4.4 x 10°5; 54%) 0.034
c Volatiles ' Bromodichloromethane '
S (ELCR = 7.4 x 10°5; 9.2%)

Chloroform (ELCR = 2.1 x 10°;
-5 y
Total 6.7 x 10 2.6%) 0.92
Dibromochloromethane

Ingestion | 2.5 x 106 (ELCR =1.3 x 10%; 16%)
8 Tritium (ELCR = 1.4 x 105; 17%)
S
= Inhalation
= of 1.1 x10°
L Volatiles
= -
&

Total 1.4 x10°

Total Cumulative

8.1 x10°
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Table 7-119. Summary of Cancer Risks and Noncancer Hazards for Well 699-10-54A

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposur
Group e Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.49; 43%)
Ingestion | 9.5 x 108 1.1 Fluoride (HQ = 0.13; 11%)
Cr(VI) (HQ = 0.053; 4.6%)
@ Lithium (HQ = 0.090; 8.0 %)
=} Dermal Molybdenum (HQ = 0.017;
3 Contact | 23107 0.056 1.5%)
= Nitrate (HQ = 0.089; 7.8%)
5 . Nitrite (HQ = 0.027; 2.4%)
g Inhalz?tlon 70 % 10° 0.001 Selenium (HQ = 0.014; 1.2%)
0 10 . 5. <0. Uranium (HQ = 0.018; 1.6%
2 Volatiles Arsenic (E"Q%Ff/; 9.5x10%, Vanadiun(q (HQ = 0.18; 15%;
5 | T¢-99 (ELCR =2.6 x 10%; 2.6%)
Total | 9.5x10% | 234 (ELCR = 1.2 x 10°%; 1.2% 11
? Ingestion | 4.7 x 10®
3
o Inhalation
2 of -
S Volatiles
= -
&
Total 4.7 x 10®
Total Cumulative 1.0 x 10

Table 7-120. Summary of Cancer Risks and Noncancer Hazards for Well 699-12-2C

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion - 0.65
$
= Dermal
S Contact - 0.05 -
5
"é Inhalation of
= Volatiles - Tc-99 (ELCR =1.1 x 109, 1.5%) -
) Tritium (ELCR =7.2 x 10,
= 99%)
Total - ° 0.70
§ Ingestion 1.4 x 104
cw0n
o3 -
© Inhalation of 4
& Volatiles 5.9 10
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Table 7-120. Summary of Cancer Risks and Noncancer Hazards for Well 699-12-2C

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Total 7.3 x10*

Total Cumulative

7.3 x10*

Table 7-121. Summary of Cancer Risks and Noncancer Hazards for Well 699-13-1A

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 1.5, 67%)
Ingestion 2.9 x 10+ 2.2 Chloroform (HQ = 0.06,
2.6%)
Fluoride (HQ = 0.14, 6.3%)
@ Dermal 1.9 x 10 005 | Lithium (HQ = 0.14, 6.1%)
o Contact Manganese (HQ = 0.07,
S 2.9%)
£ Molybdenum (HQ = 0.04,
2 Inhalation of ; 1.6%)
g Volatiles 3.3x 105 Arsenic (ELCR = 2.9 x 104, 0.03 Nitrate (HQ = 0.06, 2.7%)
o 89%) Uranium (HQ = 0.06, 2.7%)
< Bromodichloromethane (ELCR Vanadium (HQ = 0.15,
=4.2x10%, 1.3%) 6.6%)
Chloroform (ELCR = 3.2 x 105,
Total 3.2x10* 9.9%) 2.2
é Ingestion -
= Inhalation of
_E Volatiles -
= -
©
© Total -
Total Cumulative 3.2x10*

Table 7-122. Summary of Cancer Risks and Noncancer Hazards for Well 699-13-3A

(Within the 200-PO-1 Far Field Exposure Area)

Analyte | Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
g£38 Arsenic (ELCR = 9.3 x 105, Antimony (HQ = 2.6; 56%)
S 63 | Ingestion | 9.3 x 105 1.8%) 4.6 Arsenic (HQ = 0.48; 10%)
ZT O Tritium (ELCR = 5.1 x 103; 98%) Cobalt (HQ = 0.090; 1.9%)
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Table 7-122. Summary of Cancer Risks and Noncancer Hazards for Well 699-13-3A

(Within the 200-PO-1 Far Field Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Fluoride (HQ = 0.080; 1.7%)
Dermal 7 Cr(VI) (HQ = 0.091; 1.9%)
Contact | 2210 0.17 Lithium (HQ = 0.47; 9.8%)
Nitrate (HQ = 0.47; 9.8%)
Inhalation Silver (HQ = 0.12; 2.5%)
of 1.7 x 107 <0.001 Uranium (HQ = 0.10; 2.2%)
Volatiles Vanadium (HQ = 0.078; 1.7%)
Total 9.3 x 10° 4.8
? Ingestion | 9.2 x 10+
3
o Inhalation
= of 4.2 x10%
2 Volatiles
= -
&
Total 5.1 %103
Total Cumulative 52x103
Table 7-123. Summary of Cancer Risks and Noncancer Hazards for Well 699-20-20

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 1.3, 59%)

Ingestion 2.5x10* 2.2 Fluoride (HQ = 0.15, 7.0%)
@ Cr(Vl) (HQ = 0.10, 4.7%)
S Contact 1.4 x10° 0.08 Molybdenum (HQ = 0.03,
< 1.6%)
S Inhalation of Nitrate (HQ =0.15, 7.0(%))
S . - -- Vanadium (HQ = 0.17,
£ Volatiles Arsenic (ELCR = 2.5 x 104, 7 S(cy?
] .07/0
b4 48%)

Total 25x 104 | F129 (ELCR =9.0 x 106, 1.7%) 22
Tritium (ELCR = 2.6 x 10,
50%)

@ Ingestion 5.7 x 10°
T
El Inhalation of
S -4 -
5 Volatiles 21 x10
S
©
x Total 2.7 x10%
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Table 7-123. Summary of Cancer Risks and Noncancer Hazards for Well 699-20-20

(Within the 200-PO-1 Far Field Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

52 x 104

Table 7-124. Summary of Cancer Risks and Noncancer Hazards for Well 699-29-4

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion 1.7 x 104 15 Arsenic (HQ = 0.90, 59%)
4 Fluoride (HQ = 0.08, 5.4%)
S Dermal Cr(Vl) (HQ = 0.06, 4.0%)
S Contact 9.6 x 107 0.06 | Lithium (HQ =0.13, 8.3%)
- Nitrate (HQ = 0.14, 9.4%)
"-E“ Inhalation of VanadluT1(oHQ =0.17,
< Volatiles Arsenic (ELCR = 1.7 x 10+, )
= 33%)

Total 1.7 x10* | Tc-99 (ELCR =6.3 x 108, 1.2%) 1.5
Tritium (ELCR = 3.5 x 10,
66%)

@ Ingestion 7.0 x 10°
3
S Inhalation of 4
5 Volatiles 2.9 x10
S -
©
= Total 3.5x 104
Total Cumulative 5.3 x10*

Table 7-125. Summary of Cancer Risks and Noncancer Hazards for Well 699-31-11

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
. _ o

s g |ngestion 8.0 x 105 Arsenic (ELCR =8.1x 10_5, 1.0 FA|[JS;?C;Z ((ﬁ% =%"}]i' ‘}l%:{};))
] 19%) o
c B = 0,
€S Dermal 1129 (ELCR = 4.7 x 10°%, 1.1%) Clrr(c\J/r:)(l(-lHQQ- 0011014,1?;.‘330)
o3 -7 g = -6 0 =011,
2 Contact | #°* 107 | Te-99 (ELCR=5.1x10%,1.2%) | 003 |\ i Q= 0.11, 10%)
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Table 7-125. Summary of Cancer Risks and Noncancer Hazards for Well 699-31-11
(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
Tritium (ELCR = 3.2 x 10, Manganese (HQ = 0.06,
78%) 5.3%)
Molybdenum (HQ = 0.02,
Inhalation of 7 1.8%)
Volatiles | 27 * 10 - Nitrate (HQ = 0.12, 12%)

Selenium (HQ = 0.01, 1.1%)
Strontium (HQ = 0.01,

1.3%)
Total 8.1 x10° 1.1
® Ingestion 6.7 x 10
k)
S Inhalation of
S -4
5 Volatiles 2.7 x10
'-a _—
©
o Total 3.3 x10*
Total Cumulative 42 x10*

Table 7-126. Summary of Cancer Risks and Noncancer Hazards for Well 699-32-22A
(Within the 200-PO-1 Far Field Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Arsenic (HQ = 0.58; 40%)

Ingestion 1.1 %104 1.4 Fluoride (HQ = 0.20; 14%)
" Cr(VI) (HQ =0.10; 7.0%)
3 Lithium (HQ = 0.17; 12%)
= Dermal 7 Molybdenum (HQ = 0.049;
§ Contact 6.1x10 0.066 3.4%)
o Nitrate (HQ = 0.088; 6.2%)
e Inhalation Nitrite (HQ = 0.020; 1.4%)
S .
c of -- . _ 4. - Uranium (HQ = 0.027; 1.9%)
S Volatiles Arsenic (E"g;) 1.1 x10% Vanadium (HQ = 0.14; 9.7%)

4 | F129 (ELCR=1.7 x 105 5.1%)
Total 1.1%10 Tritium (ELCR = 2.1 x 104; 1.4
61%)
" Ingestion | 6.0 x 10
i
° Inhalation
= of 1.7 x 10 -
2 Volatiles
S
&
Total 2.3x10*
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Table 7-126. Summary of Cancer Risks and Noncancer Hazards for Well 699-32-22A

(Within the 200-PO-1 Far Field Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

3.4 x10%

Table 7-127. Summary of Cancer Risks and Noncancer Hazards for Well 699-32-22B

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 1.8 x 107 2.2 Barium (HQ = 0.04, 1.8%)
@ Fluoride (HQ = 0.59, 26%)
° Iron (HQ = 0.25, 11%)
= Dermal 7 =
B c 2.8x10 0.10 Manganese (HQ = 0.66,
ontact o
g 29%)
S Inhalation of Nitrite (HQ =0.03, 14%)
g Volatiles - - Zinc (HQ =0.71, 31%)
2
Total 4.6 x 107 - 2.3
® Ingestion 2.6 x 107
i)
S Inhalation of N
5 Volatiles
'-E -
T
x Total 2.6 x 107

Total Cumulative

7.2 %107

Table 7-128 Summary of Cancer Risks and Noncancer Hazards for Well 699-32-43

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposure

Group Route ELCR % Risk Contribution HI % HI Contribution
c . ) Arsenic (ELCR = 8.5 x 107, Arsenic (HQ = 0.44, 24%)
29 Ingestion | 8.5x 10 38%) 17 Cobalt (HQ = 0.42, 23%)
s 38 [-129 (ELCR = 3.6 x 10°%, 1.6%) Fluoride (HQ = 0.19, 10%)
S Dermal 4.8 x 107 Tritium (ELCR = 1.3 x 10, 016 Cr(VI) (HQ = 0.35, 19%)
=z Contact ) 56%) ’ Nitrate (HQ = 0.09, 4.8%)
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Table 7-128 Summary of Cancer Risks and Noncancer Hazards for Well 699-32-43

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
U-234 (ELCR =4.3 x 10, Nitrite (HQ = 0.03, 1.4%)
Inhalation of 13 x 10 1.9%) _ Uranium (HQ = 0.07, 3.7%)
Volatiles ' U-238 (ELCR = 2.7 x 107, Vanadium (HQ = 0.22,
1.2%) 12%)
Total 8.6 x 10°° 1.8
@ Ingestion 3.4 x10°
2
El Inhalation of
=) -4
5 Volatiles 1010
'-5 -
©
x Total 1.4 x 104
Total Cumulative 2.2 x 104

Table 7-129. Summary of Cancer Risks and Noncancer Hazards for Well 699-41-23

(Within the 200-PO-1 Far Field Exposure Area)

Analyt
e Exposur
Group e Route ELCR % Risk Contribution HI % HI Contribution
) 4 Arsenic (HQ = 0.54; 43%)

Ingestion | 1.0 x10 1.2 Fluoride (HQ = 0.24; 19%)
" Iron (HQ = 0.027; 2.1%)
$ Lithium (HQ = 0.15; 12%)
= Dermal 7 Manganese (HQ = 0.041; 3.2%)
§ Contact 58x10 0.034 Molybdenum (HQ = 0.063;
o 5.0%)
-g Inhalation Nitrate (HQ = 0.030; 2.3%)
€ of 4.1 x 107 <0.00 Nitrite (HQ = 0.023; 1.8%)
3 Volatiles Arsenic (ELCR = 1.0 x 10%; 1 Vanadium (HQ = 0.12; 9.2%)

62%)
4 | 1129 (ELCR = 1.6 x 10°; 9.4%)
Total 14 x10% | Tritium (ELCR = 4.7 x 10°5; 28%) 1.3
- Ingestion | 2.6 x 10
3
> Inhalation
= of 3.9x10°
2 Volatiles
= -
©
& Total | 6.5x10°
Total Cumulative 1.7 x 10
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Table 7-130. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4A

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 5.1, 73%)
Ingestion | 1.3 x 10 6.7 Arsenic (HQ = 0.63, 9.0%)
o Cobalt (HQ =0.10, 1.4%)
3 Dermal Fluoride (HQ = 0.14, 2.1%)
T -6
= Contact | 1-8*10 Arsenic (ELCR = 1.2 x 104 0.26 Cr(Vl) (HQ = 0.08, 1.1%)
3 rsenic ( =1 : Lithium (HQ = 0.33, 4.7%)
15 _ 59%) . Nitrate (HQ = 0.12, 1.8%)
B Inhalation of | ., o6 CTET (ELCR = 1.0 x 10°, 002 | Uranium (HQ =0.12, 1.7%)
£ Volatiles 5.0%) Vanadium (HQ = 0.10
] Tritium (ELCR = 5.4 x 1075, 1.4% ’
= 27%) A4%)
Total 13x 104 | U-233/234 (ELCR=5.1 x 10, 70
2.5%)
U-234 (ELCR =5.2 x 105,
) Ingestion 2.7 x 10 2.5%)
S U-238 (ELCR = 5.4 x 10,
E Inhalation of 45x 105 2.7%)
5 Volatiles :
5 -
]
x Total 7.2x10%
Total Cumulative 2.0 x 10+

Table 7-131. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4E

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 4.3, 81%)
Ingestion - 5.1 Cadmium (HQ = 0.30,

@ 5.6%)

= Dermal Fluoride (HQ = 0.13, 2.5%)

8 Contact - 0.27 Cr(Vl) (HQ = 0.16, 2.9%)

g Nitrate (HQ = 0.12, 2.2%)

S Inhalation of Uranium (HQ = 0.15, 2.7%)

g Volatiles - - Vanadium (HQ = 0.10,

] 1.9%)

= Tritium (ELCR = 6.0 x 105,

Total -- 100%) 5.4

® Ingestion 1.1 x 10°

©

g Inhalation of 5

5 Volatiles 4.9x10 -

S

©

o Total 6.0 x 10
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Table 7-131. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4E
(Within the 200-PO-1 Far Field Exposure Area)

Analyte
Group

Exposure
Route

ELCR

% Risk Contribution

HI

% HI Contribution

Total Cumulative

6.0 x 10

Table 7-132. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4K
(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 8.9 x 106 0.67

3

2 Dermal

Z Contact | 2-1%10° BEHP (ELCR = 5.5 x 10, 0.10 -

5 6.2%)

&S] Inhalation of } CTET (ELCR = 1.6 x 10°%, 19%)

g Volaties | /9 10° | Tc-99 (ELCR=1.0x 10%,1.2%) | 0-04

o Tritium (ELCR = 5.0 x 1075,

= Total 2.2 x10° 56%) 0.80

’ U-233/234 (ELCR = 6.1 x 107, ’

6.9%)

? Ingestion | 2.5x 10 |  U-234 (ELCR =53 x 10%,

2 6.0%)

= Inhalation of U-238 (ELCR = 3.9 x 107,

3 -5 4.4%

5 Volatiles 4.1x10 )

'-E -

©

x Total 6.6 x 10

Total Cumulative 8.8 x 10°

Table 7-133. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4L

(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure HI

Group Route ELCR % Risk Contribution % HI Contribution
c . 51 x 10" | CTET (ELCR =8.8 x 105, 4.6%) CTET (HQ = 0.06, 2.2%)
28 Ingestion 6 TCE (ELCR = 3.3 x 106, 1.7%) 18 Fluoride (HQ = 0.10, 4.0%)
3 Tritium (ELCR = 4.6 x 105, 24%) Cr(Vl) (HQ = 0.11, 4.5%)
- Dermal 1.3x10" | U-233/234 (ELCR =6.5 x 105, 011 Manganese (HQ = 0.04,
z Contact 6 34%) ’ 1.6%)
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Table 7-133. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4L
(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure HI
Group Route ELCR % Risk Contribution % HI Contribution
U-234 (ELCR = 7.7 x 10, 4.0%) Nickel (HQ = 0.12, 4.8%)
U-235 (ELCR = 3.2 x 10, 1.7%) Nitrate (HQ = 0.19, 7.5%)
- = -5 0, = 0
Inhalation of | 6.1 10° U-238 (ELCR = 5.6 x 105, 29%) o2 I;%IE ((ﬂ% =%..(;?, 3;.;0/{:))
Volatiles Uranium (HQ = 0.98, 39%)
Vanadium (HQ = 0.08,
3.0%)
Total 12510 2.6
. 1.4 x 10
@ Ingestion 4
2
g Inhalation of | 3.8 x 10°
5 Volatiles 5
E -
o Total 18 ) 10
Total Cumulative 1.9 x 10

Table 7-134. Summary of Cancer Risks and Noncancer Hazards for Well 699-S8-19
(Within the 200-PO-1 Far Field Exposure Area)

Analyte Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Ingestion 2.5x 104 2.4 Arsenic (HQ = 1.3, 51%)
@ Fluoride (HQ = 0.45, 18%)
=4 Dermal Lithium (HQ = 0.35, 14%)
8 Contact 2.2 %108 0.05 Nitrate (HQ = 0.12, 4.7%)
£ Uranium (HQ = 0.05, 1.8%)
5 Inhalation of Vanadium (HQ = 0.15,
E Volatiles - <0.001 6.2%)
o
z .
Arsenic (ELCR = 2.5 x 10*
-4 3
Total 25x10 99%) 25
@ Ingestion --
2
S Inhalation of N
5 Volatiles
'-E -
©
© Total -
Total Cumulative 25x10*
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7.1.2.13 200-PO-1 Near River Exposure Area

The total cumulative ELCR for the 200-PO-1 Near River exposure area is 3.9 x 10, The total ELCR for
nonradiological analytes is 8.4 x 10” which is greater than the 2007 MTCA (“Human Health Risk
Assessment Procedures” [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10~. The total ELCR
for radiological analytes is 3.0 x 10 which is greater than the upper EPA risk threshold of 1 x 10,

Table 7-135 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-
PO-1 Near River exposure area.

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) are tritium (2.8 x 10™; 73 percent contribution) selenium-79 (5.5 x 10°; 1.4
percent contribution). Contribution to ELCR is elevated for arsenic (8.4 x 107; 22 percent contribution)
where measured concentrations (4.3 pg/L) are within natural background values.

The HI for the 200-PO-1 Far Field exposure area is 2.1, which is greater than the EPA target HI of 1.0
and the 2007 MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of
1. All individual analytes (antimony, cobalt, fluoride, Cr(VI), iron, lithium, manganese, molybdenum,
nitrate, uranium, and vanadium) contribute greater than one percent of the HI but also report a HQ less
than 1. Contribution to HI from arsenic (HQ = 0.43; 21 percent contribution) reflects concentrations

(4.3 pg/L) that are within natural background values.

Table 7-135. Summary of Cancer Risks and Noncancer Hazards for the 200-PO-1 Near River Exposure

Area
Analyt
e Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
Antimony (HQ = 0.45; 22%)
. 8.3 x 10" Arsenic (HQ = 0.43; 21%)
Ingestion 5 2.0 Cobalt (HQ = 0.031; 1.5%)
Fluoride (HQ =0.13; 6.1%)
? Cr(Vl) (HQ = 0.074; 3.5%)
o ) Iron (HQ =0.11; 5.3%)
S gg;;‘;i't 4610 0.082 Lithium (HQ =0.32; 15%)
c Manganese (HQ = 0.10; 4.8%)
o
5 Molybdenum
o _ . (HQ = 0.070; 3.4%)
g Inhalation B Arsenic (ELCR =8.4x10% | o, Nitrate (HQ =0.11; 5.2%)
z of Volatiles 2%) ' Uranium (HQ = 0.069; 3.3%)
Se-79 (ELCR = 5.5 x 107, 1.4%) Vanadium (HQ =0.11; 5.1%)
- Tritium (ELCR = 2.8 x 104
Total 8.4 : 10 73%) 2.1
. 7.1 %10
n Ingestion 5
()
=]
s Inhalation | 2.3 x 10°
5 of Volatiles 4
§ - -
o Total 3.0 N 10
Total Cumulative 3.9x10*
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7.1.2.14 200-PO-1 Near River Exposure Area - Well-Specific Cancer Risks and Noncancer Hazard
Results

Well-specific risks were calculated for two wells within the 200-PO-1 Near River exposure area (699-40-
1 and 699-41-1A), the calculated risks and noncancer hazards are presented in Table 7-136 and Table 7-
137, respectively.

The total cumulative ELCR for the individual wells within the 200-PO-1 Near River exposure area ranged
between 2.8 x 10 and 4.5 x 10™*. The total ELCR for nonradiological analytes was 1.1 x 10 at well
699-41-1A which is greater than the 2007 MTCA (“Human Health Risk Assessment Procedures”

[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10°. Nonradiological carcinogenic analytes
were not reported at well 699-40-1. The total ELCR for radiological analytes ranged between 2.8 x 10™
and 3.4 x 10 which are greater than the upper EPA risk threshold of 1 x 10,

The major contributors to the total cumulative ELCR (those analytes that contribute greater than 1 percent
of total cumulative ELCR) is tritium at well 699-40-1 and include tritium, selenium-79, and technetium-
99 at well 699-41-1A. Contribution to ELCR is elevated for arsenic at well 699-41-1A (1.1 x 10™) where
measured concentrations (5.6 pug/L) are within natural background values.

The HI for the individual wells within the 200-PO-1 exposure area ranged from 0.27 to 1.1, well 699-40-1
is less than the target HI of 1.0 and well 699-41-1A is greater than the EPA target HI of 1.0 and the 2007
MTCA (“Unrestricted Land Use Soil Cleanup Standards” [WAC 173-340-740]) target HI of 1. All
individual analytes at well 699-41-1A (fluoride, Cr(VI), molybdenum, nitrate, nitrite, strontium, uranium,
vanadium) that contribute greater than one percent of the HI also report a HQ less than 1. Contribution to
HI from arsenic (HQ = 0.56; 50 percent contribution) reflects concentrations (5.6 pg/L) that are within
natural background values.

Table 7-136. Summary of Cancer Risks and Noncancer Hazards for Well 699-40-1
(Within the 200-PO-1 Near River Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution

Ingestion -- 0.27

Dermal
Contact - 0.001 -

Inhalation
of - —
Volatiles

Nonradionuclides

Tritium (ELCR = 2.7 x 10,
Total - 99%) 0.27

Ingestion | 5.0 x 10

Inhalation
of 2.3 x10*
Volatiles -

Radionuclides

Total 2.8 x10%

Total Cumulative 2.8 x10*
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Table 7-137. Summary of Cancer Risks and Noncancer Hazards for Well 699-41-1A

(Within the 200-PO-1 Near River Exposure Area)

Analyte | Exposure
Group Route ELCR % Risk Contribution HI % HI Contribution
, : Arsenic (HQ =0.56; 50%)
Ingestion | 1.1 x10% 1.1 Fluoride (HQ =0.13; 11%)
m Cr(Vl) (HQ =0.053; 4.7%)
o Molybdenum (HQ =0.015;
= Dermal 6.0 x 107 0.049 1.3%)
§ Contact ) ' Nitrate (HQ =0.13; 12%)
0 Nitrite (HQ =0.016; 1.4%)
E Inhalation . . Strontium (HQ = 0.017; 1.50%)
c of _ Arsenic (ELCR = 1.1 x 10%; n Uranium (HQ = 0.045; 4.0%)
2 Volatiles 24%) Vanadium (HQ =0.14; 12%)
Se-79 (ELCR = 5.5 x 106; 1.2%)
, | Tc-99 (ELCR =58 x 10°; 1.3%)
Total 1.1 %107 Tritium (ELCR = 3.2 x 10%; 1.1
71%)
- Ingestion | 7.9 x 10
3
> Inhalation
2 of 2.6 x 104
2 Volatiles
= -
&
Total 3.4 x 10*
Total Cumulative 4.5x 104
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Figure 6-1
HAND CALCULATIONS
(48 Sheets)

161



ECF-HANFORD-13-0035, REV. 0

This page intentionally left blank.

162



ECF-HANFORD-13-0035, REV. 0

00 -B0-5 (199-£35-34) L'Mf (grr

06 |12

514

ChI - L. ‘I_M € &

""""""""""""

wk\ ot T {@u & D L}Z(/\, 4 ( {fD N ”“(}f})g \ Iﬁ.i@\]m

ZAsle = CDI . CSE,

- De3lely 0625 LY - 03T LY

cOT =0 @0@3‘1 mg O3 L;\.z : %Q{}‘ _2.13C-0Sma

) S A
J\/ 2)(49 w:;,

/

RISE. $13E 05wy o 150 kad = 12z ety -
Kgd "9

163

w



ECF-HANFORD-13-0035, REV. 0

—
»»»»»»»

700-®P- 5 (299-E33-3Y) [nda Carr (D

A

To p \,«SO}Q_{ :D\o)g(? shon; Non-afan (“3(()() ne

B - AT CFL

164



ECF-HANFORD-13-0035, REV. 0

L00-5p-5 (799-£23 3 ) LES\% Sﬁ (T” &

‘ af Wo er j:/\0(:” shon & Radion udl de S
CHT- (/w i ﬁ\/\) RP\D

W \?\e.yrw, Ty RAD od) = (€ D, . T ey ) . ( e, - LD(\ . Kw&)

R =T s U

CDT - 20,4) gCi @5%“t§’”350§”ﬁ5X@E“MWCi
C | ,

ffﬂwmﬁﬁbu&cf(QY CONE L) (Tly-by) 20 L

- 54 68 |
o

165



ECF-HANFORD-13-0035, REV. 0

200-Bp-5 (199- £33-34) Linda Cary - B
ve Al

P We *61 1 %a\m$tw\c% Volatiles: LchﬂU@Ln{/

Qw tPA@L((. (P br\&ﬂ%J
o L o 9

Rigike= DI« TUR

s Note: There are no avalyfes Hhat hare o risk
Valve 1w Yhis ¢ (}df @@ DY

/% ( ( L
Q= COT
O T ( -
e C\/ o e
C 35 A‘ YL L 050 9 me
LDT = 046 g . 26y 350 {‘1 i =3 Q!(o?;\%

26y - 3054
l

%{1 K i{(()mﬁ” MS(OOb OL\W\&) = 270 /

% m3
166



ECF-HANFORD-13-0035, REV. 0

200-80-5 (299- E>-34) o bndaar B
061281

Top Waker Tnholotion of Volales :Redinnuctide s
CDT - Cu - TNH_RAD, y VFLEF ETayy - CFZ

where, TNH_RADy, = (€D, TOH ) +((ED,-ED,)- TN 1)

) BT = (€T .E D)+ ((ED,E D) m;) WWWWW
I ad y T 6 DW

3 7)\ Q/’N L & 5)?:(/

— Trkium ,
(@ OM @f‘z@ym by) 2 ()9

"N — 014 +C) . U O «5 y o C}, 5 L. :) 5 C)é " :ZL U:l . lw“f}; ‘‘‘‘‘

CDT - le 14| ;M%L , Y0 1 "};[ M = 5 ; ST
= MO%E%OQWM

r?\\ﬂ (ﬁ}f{f Oﬁ (/4 0 C)(ﬂt ‘‘‘‘‘

167



ECF-HANFORD-13-0035, REV. 0

D00-BP-5 (299-E33.34) Lirdha Carr
o6 24114

ek

ﬁup W(;if;f@ ( De !'W\OL‘ AV%O{ {“Jf 0. Carcind gﬁf\é(“ﬂ_jf()( qan ‘0

DT < DAy Sy EF

ET, o EDYY ((U\’LDQUB
B De

DA, ot T ET S DAy =2 TA- K- L CERILRSL

TCET 2L

168



ECF-HANFORD-13-0035, REV. 0

100-HBP. ":‘)uo\o -E55- “*1\ LM(&O\, ((MY’ (f_})
ooy Yy

uxp Nu}u D(,\WM{ Absur HW\ Carci \u:@mc/, lnorqwn

A oot ™ K[’ Lw-ET odj CF2

DT = DPyt >Amd§.CFj
AT.Cpd

P) We b \/\) o N
FTy - (ET.-E D) +((eD - EDY.ET,)
,,,,, S

Rislc = CDI .CSF,

GIAT 55
S 2 frsenic
0T . 0001 E = =4 BEOTmg
E} }\ Q\f 0 OOQ Q«%\ o 0 OOG) ”)WE} U7 l»’;@g»\/\ H/’/\ LM) ove ot
(0.5 b u\@)o7h
Ty - 03 ) 0 ARERE
QLAY

\/\O\ by o 0518 em” ﬂl@\/(/,;t + (7(@/ by)e l@%@u e\(m
56 FOK,
- 72.59 J (W\Q \LT«M I ‘5! 21§Q«m@w@_\@ = 77/ Cm?‘ ¥ e/v.ﬂf’
169




ECF-HANFORD-13-0035, REV. 0

700-RP-5 Uf, | 52)2),’2)1,{) Li(\(}x(){ C(LY(
"""" 06\ 244
(/ D :E = ﬁ(t L5 (: qumwww e 7 T (0 WW >/ {,\ﬂQ/M A5 > cl, N
O™ event | g d Y

R15L. Y sieonty . M‘vj - b.fE-0O t/

\L,ﬁ ) [J, }’\/Xf/)/

gcm Jad o Dermad Abg ){ﬁ n . Noncarcnbgenil, Mj&!ﬂ;(}“

& There oire N0 g V\&(L/ /[f -y 0\ 46 wﬁ Hod /w
MO \MWS I %M (/’/XPUB (1 arloc

170



ECF-HANFORD-13-0035, REV. 0

200-B0-5 (199- €33-29) Linda Cart (9
polzulY
xMMMwDﬂmA%mmm MU(MW\MWMH
CDT = DAy S EF ED. €
T BLLAT. crl
D/#\Q vepd = Y\() ° (,m) 0 C Ta CF3
HQ- L D] ML ‘‘‘‘
RED. ., GIABS
I N gk\f 0\¥<{/
S 5 -0 e
DA odr - Q0] om o {13 mé U o \ <UO um) 51t [’CV‘;L |
\/\ (' Oyy) - CLUAK

- s -

171



ECF-HANFORD-13-0035, REV. 0

200 S (299-£33-39) , Uedalart (D)
t6l24 1

Contel Togsben  Tohalehon el Toted isk
b & 146E0G + Q.S _ ey v
/\%%CW - JoTaL He
Nz*\fﬁt‘}“e/(g 2 L(Z) + 7 C\}LH U? . 2 k{ S
L\{cm\ do ! [?\ A0t fubf@mé-@@ﬁ %(1 3 E ob - 7293

172



ECF-HANFORD-13-0035, REV. 0

T(&p \/\> C‘d e E O}X U (jclm O N

_jjy’\ 61 © g&l.,.,\c;;)v*\ _ Carcin @C} “iNn l o
ji \ 6}@ S%x o — N N Cac N o c&@wf\ :4 o
:Lf‘* f§ € Snt\ SAR Em (L (O \f\k)(,‘;\l C\) e N
T o ha kfiﬂjﬁ\“ﬂf“‘ of Vo \ U\\1 ((‘f% - (« CCA N Cagen Vo

j '“\/\ alaction of V o\(ﬂa ’ €S- \oala tein0 4 N

; -—;\{’\ \"\ A \ ()\‘h U V\ U(\ \/ O ) A /\1 ((‘:’ \ ,I:}?*{K (\ \[ - l{’\) we ( ’l C{ € Q‘)

b@x {Y\CL\ A \O% of {/“ h\z N~ N oV Ca Cn s‘\U{-‘f; U’\\i - ) @/u> oon .

DQ AT 1 f ¥ \9’5 or ?la O - N ON Co {CAN Oﬁ“‘?‘“’\\ C;/; i(\ o g a N | .

Tod ,cx,\ S

173

Linda Call
“““ béleally

0



ECF-HANFORD-13-0035, REV. 0
00-BP-S(Wmn C Upcontined ) | Lmt{& %M[ ()
0612514

Top Water | ngestion ¢ _Cacoingagnics

DT - Cyr TRy o
AT &VL

AT RS
A— Wkwmm.__w.wwm..wmwm - .,...w

Tow - ED ¢ & ED,~ D) TR,
where, ‘JWFQVQClAS - ED, ¢ TRW, + ” \3

sk = COT « CST

% Car \’) on )<k cn i(}f‘(; C;‘LQ/

e N

nlskﬂ ¥O [Cq

- ALy X 0015 LY
Iy d Vﬁ (1

CDT = D0\ mg @ 5\9\'57 L%> - 3504

P

sk - nebe u%w o 100 E DZEMM(OE«O®/

174



ECF-HANFORD-13-0035, REV. 0

)00 -BP-5 (\/\JN\/\ ¢ \Xﬂcma@naa) L\'y\é{(}( (\dtf{f @
Doz

- XU K@f . 20 e »05 f/“”

b 00E- 0‘4 w
ij c

175



ECF-HANFORD-13-0035, REV. 0

)00 (\N MU \A(ot/\(-i/\(/ ) Linda (‘(JW @
06l 1Y

OL(J \/\SO\ o’ l{’\giy‘%} u:’\w RU\C\ U\‘\ud d@S )

COIL = O O\) F\AD e EF
Jhere,  TRW_RRD ji - (ED. - Zw;) F([ED-ED,]- TAWa)

RISK- CDT .S,

— ;}‘2 c\n neHumN - aq

CDT = 5081 pCi o LA ML 3‘30%‘; A EH08 pC
81 G

mg{r” 3\GE l/

pee

I

Ryl - LW ELDS G - 7S E-

176



ECF-HANFORD-13-0035, REV. 0

0-HP- 5 ( WG C Upcenbine &>

Linda (ar?
06123\

\Q\,MM&L L’\ XW la‘%! U 0( \}0 \o\}a 1@3 QMQ{(\DCJ@;\L Co

CPT = Gy «gp, - EFLET, - CFZNF -

Qs - CoT - Tup

B C o \(\ DN TKA\(&\L\/\ luuﬁé’ ‘

DT = 0-003mg . 26y. 5504 . 24he
T y c

LA

U~
OO,
w\«j

24U m .

M)(J(J L{(

9

W\(j

1D y Ao Sd
| g

177



ECF-HANFORD-13-0035, REV. 0

100-HP- 5 (W Wi C (l_,x/\(:,oif\@(mecw Linda (arf ©
- 0blz3]1

Tap Water Tnhalafion of Volahles: Non-carcinogenic

"""""""""" /w u
Q- CpT
G
e (1 UX‘%W o(c
) Iy AE U ld 050
CDT - 0006 m . 26y 3004 B O

HO-BUNED3ma S

?.00 E-04 ma (;mmu,«ﬂ\ |
425 ‘

178



ECF-HANFORD-13-0035, REV. 0

100-BP- 5 (Wmp € Unconfined ) ] Ma s &
061731

'?ﬂﬁiﬁﬁﬂ%”INdeﬂhﬁﬂ dﬁﬂwh&dﬁizﬁﬁuban&d@kg‘

CDT = Oy o TRH_RAD, 4 e VF o EFe ET g e CF 7
where,  TU_RAD, 4 = (ED TN NH) + ( [ED, - ED, |- TN,

oA e ,,Qgr> (ED,-EDN-ET,.
oo t { o A\) = L \) t % v \) \>

o

TNH RAD 54 (M ‘O%’i“) 1 ((z;(,/\/,,ﬂ by)e DO 5
= (0 wy b\(ﬁy\y% - Ho0m>.y
MA«\ C C

CD L &qu‘“{ {’)(/\ 0 WJOWQLAW v 0 L') L 0 /);)OJL iy ’?’L\ -kf L

Rislc- €6SE+O1pCe -+ 5.6/ E- Hrf\%r 4.9E-Ob ¢

179



ECF-HANFORD-13-0035, REV. 0

200-80-5 (Wi ¢ Uncorfined) umﬁawﬁﬁrr ®
Dol !t

3@(9 Wader Decmal Abs @(pffu/” Cacainn (,;Q/mg #) i%_(MBL o

CDL = DA gyout = SA od ¢ EF

[SSER e

AT . (CFL
SAady- £D, - SALEV, | (ED,-EDY-SAL BV,
| OW, BWo
Tody = (ET - ED+((ED,- ED)- ETo)
E D&,
IC ET< ! oL
mem& TCET < \:j MWW """" 1-FA Lo o (FRen = = £ lasy
TE T >y
oY, Bf S
DI\QWM /A }(” (W \Er}:}iy et ([“f“ ?fh} >\
RIS . DT e
e Carhontela C(Alo/*o( 3
cT O L)q \" (0"3 10 \ 0, ] G
&A\\ <\ é\ff’/mL ) ( \f ﬂ wﬁw% {6%(: e
WM«M = Lol %&D\Q)o " v(pooi'b mgz) (0 OUfc_Lw) Jéﬁjﬁw (6] @‘ﬂ*
) %\L b Cw?/ 3.4
_ 3 TMNJ& _ G
} Og%\ﬂ% . , i = e Oxﬁwm

180



ECF-HANFORD-13-0035, REV. 0

00-80-5 (it ¢ Unarfed) i @

g/ DA Q]j ¢ 6)137 KOW\ ]U/(M/?}L (Z(g/_, L/) ?Q(/UUQ{M" [€U --------

4 = E——
S s k@}gﬂ
- zgyS}cm*Hf&@§l+ 5,226 oy v

o 76 G el . 3S w Y YE-0bk

— PR RNV ARG A /
'h:”%Vefo@%*x“}f%fPLL*;w ey
lQ Wares

g/‘\(),\fmﬁ = t(p “ [,«w ( (f >

(DL = DAy o f\
“/%T ((j“

el Dermal /}/mugml“: on ¢ (uv</<¢\c)(v1<m» i To ,mamu

e AR S

181



ECF-HANFORD-13-0035, REV. 0

QOOM%WJS[VNWA(L\imQﬁﬁGﬂ&ﬂ)

............. B [rrseniC

Linda Carr
06lz30Y

Dp‘{’/hm: 00 | m (eOO(Z)S; W‘f«b( i/\ \ (OUO (/W;’)

A L “ovent

- a———

ONT-— YYeE-09 ma @ 170 u\/\ NAR: edu&

S g, A

(w@ﬂ@gfmwwmmwﬁwa
T 70 \/ S b W}W

182

S350 4



ECF-HANFORD-13-0035, REV. 0

J00-BP.5 (WMA ¢ Unconfi ned) inda Carr (@
| 06l Y

N

iup \/\>0{'}'€4 DV( wm/ Nﬂw{ ?f O NW (O “ A0 W{/‘/m u(\;@}&m ¢

BWe « AT ((L

ﬂﬂ -
T

TCTET
o Lo LED X@JM ,,,,,,,,,,,,,,, w

Ty ET <) Dﬂ e~ A TR

PR FA. L{? (w.CF Wjﬁ 2T (‘%f’f‘“é?'%\

2 (u bon "”\T“"’Jr\«’“aQ,\vxki}ﬁ de v Ik
(a( ! LWQ( otk

NE <»\<0@W£,},..) (u) w,@) (ool L \J mem ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Cim

=4 10E-0% my o Ly = HRE O g
;/\L (/W? ! 4(‘5‘\!*@’\;'{

C W{; e U@Mi \/

CDT - Y29E-08ma W00 am> 3504 .26y [aad [27.?? .?m.,m

(/xm;’ 6\‘&” e — b A =

u Yool .



ECF-HANFORD-13-0035, REV. 0

100-80. 5 (WA C Unaonfined) Linds G (12
0l (72‘5 ( \ L{

P\/\}d\, 24 3@{}’\/(&/ /\)'))O\/ }Q/ MOV\COL )()\(’l!\ *,Lﬂ() C;KM’\ ......

T - ¥Awwf SA, »EF.ED. - EN

B o AT CF L

HO- CDT

P ———

RED. - GlARS

‘mxf m)qw\\(& DA ond Voo Cwe ET6CFD

"""""""""" L C/\{ an! (\Q
OOV om « g\ ¢ 0 0,001 Y76 E-O9 mq_
D ey = 0001 e (006 ma) ¢ em N W‘) g
ChT = Y TbE-0Y mﬂ_@;mw » 20,900 cn® e 500 jk/': ;j,(ilm ‘t%&{i -
. ()m e\l 55{/} Kbl/ ;—iéwé“\/ REVGY éw
- .2 E-Db g
g A d
wwwwwwwwwwwwwwwwww _.@_M -ﬂ
0.00 E-04 mg . |
\i’ig d

184



ECF-HANFORD-13-0035, REV. 0

200-BP-5 (\/\)/\/\A C UA@Q(\@M@) LW(O} Cf(wf L)
012y

e R s s i

Lancer Y qfs O helalion  De L‘V\c—ui ‘”fT”&:i’i'z;,(,\ s £

adon fehachlondes 1hE-06 + 139E-06 + 3I0E-01 = 28571E-00 v

3. 05e€-04 7

echo99 ¢ BSE-Y -
Fodium OYE-Op ¢+ HU.K6E _ qE-0¢ L
non cancer ol o
Cay %’m W\/M( s QYEDS ¢ 623603 + TGY E-O3= 1 $1E-07

185



ECF-HANFORD-13-0035, REV. 0

200-90-1 (H949-Sp-§) Linda Car
olze 1Y

BUW. Bue

RISYK-CDT . CsF,

—— Dibromo c;;% \o«\,@ mettane

- e aypwasedo

Oy - 36S A
.i’J

K ;& o

186




ECF-HANFORD-13-0035, REV. 0

200-P0-1 ('L{qq,g@;,g) ng&(jﬁ( @
TUP \/\SU\%{’/ 1(\0\@ Ngnmmm()ﬁt_ mmmmm
CDT.C,. TR m_ﬂ;ﬁj;wi@&,;

1= &r\[di){\ dé/

COT - oz?ﬂﬂ ;5%:%5@;;@/2@3 (HAE03m

- kg
Dy 364 3054
5O \ oy E
3= 6.39€-03mg |

187



ECF-HANFORD-13-0035, REV. 0

R00-PO-1 (H99-50-%) Linda Gy >
| Llag iy

Top Water j?wcﬂuwﬁ )w«h@muchdﬁ\

CDPT -C,. TR W\D EF

Jhere ) TRW_RAD - (€0, - TRW.Y + ([ED.-ED,). TRW. )

— % 0l L U

\}\JQd) (C}u 0 ]X L + (ZL ()/) L) /’)

d

CDI = 313 Pl - 54.6Y L 350 4 156 £+ 0F ple

‘F "M{::”w C «J

(isk - 156E 107 G BOTEW e — 181 E-0
fC? Y@uw%@g

188



ECF-HANFORD-13-0035, REV. 0

v

750-90-1 (499-50-8) L,?dm,,«,r a
o\l

Tap Water Trha\ahon o Volahles - Cainogen

(o1 . Cy ED.EF.ET.CFL-NF. 1000w
AT .CFL

e

Risk - epxT . TUR

wwwwwwwwwwwwwwwwwwww > D, }q/ ome Cj_,\q 070 F“f\@H’\@Wf/

ko L 05L L 10Wyg

LD Lo o Py 300 A L A I

J

7 ;

et A

- O&W“g‘g
m3

Risk- 0499 us 2I0EOSH? |34 E05 v
- "

189



ECF-HANFORD-13-0035, REV. 0

200-00-1 (494-%-8) Linddg Carr
blze 1

TU\ }6( lmm chon of \f \ah a{’SJ Non - Cocan 008N

CDT-C,.ED, EF.ET CFLNE
AT .CFL
HO = CDT
RFC

=~ 197E-04 my

{ b e -, :W ( ” '
H0= 1A7€-04 ma 3P E0r

m?
m3

190

G-

{



ECF-HANFORD-13-0035, REV. 0

200-PO-( (499-50-%) LM¢ﬂ<ﬁ$’

6110l

\qp Water Thalah U/\O(\M&M&S%dwvwlde%

CDT=C, INH RAD FLEF. BTy, e

dhee, TNH_RAD, (L Do T »{w(r - ED.) - TNH,)

KISK= CDT -SFe

B

T R

= SL%U(){\LL

‘‘‘‘
-




ECF-HANFORD-13-0035, REV. 0
2.00-P0-1 ( 499.50-X ) Lindae Coyr
Ll |y

lap W afer Dermal Alpser f)me Qc\rz:\/“\oi}t i C UG(;Y”\ -

@DImDA

onond e or (}\L\;\] wwwww
AT.Crd
SAogs- ED, -SA,-EVe 4 (ED,ED,)-Sh,- L
— ”wwﬁg : - B o
ii T«U\CA } . < E T(' ¢ E D u\ * (( ( DUL - ED}.) O ij:i’f\m
i ED..

i A,

192



ECF-HANFORD-13-0035, REV. 0

200701 (499-50.4) - budater ®

——= D' hromoch | arom ebhane

Dfevenk = 2 1 (0u3> CM (o028 m)@ =00l ) S S
C"M e \/‘/ )
= 1796-0% g, MTZh = 250C-0Fmg
O, h eved Cneverd
ET . 054k (0> ((064-0) .00 ) - plh
©ady evm;_w,.ﬂ_%wlﬁ(ﬁ(_w ‘U) D » e\}ﬂd) f\e\z’m
2l
Sy, - by s et ie\,ﬁ v (26y-by)- 20900 6 eyt
(C.— M"“““W"”’”’“"”,Tii’“f"'f“"“‘“‘”“‘“‘”“ ”””””””””””””
- lgﬁ)mg@w#wgVa/ﬁ + 5115 (/W“,z@ﬂﬂf 777&%#@
LDI:‘ 7\6{’/ Og Wq (777(4(,1/1/! iCVi /DSDJ _17¢ - 00 bmg
ot @\/uff( kg d / Za.d
Y, 07 Al ;j,im i
7
WSk = 2TTE-0bwg « 24O E- Oéwﬁf _2.218-07 v
M”&
[

193



ECF-HANFORD-13-0035, REV. 0

200-PD- (499-50.¢ ) Lnda Care
AL

@

-
. tf (,,4"
O -

DL~ DAM@J ViM
T AT.CFL
SPad; = £D, - SA BV 4 (ED. D) SA - BV
N ng\w,\}:” o P

e A S S

sk = CDT - CSF,
GIK®S

% Arsenic

w~ ma , 06 o 000l < LEEEOTmg
DA, = 00! e . 0 00LF 1 O e o o v
Ty b\ & (U6 g) O
Elad = U oHh_ VI) " Q\i ! eved = 0.61Lh

Ny | eNeyit Mmmvwcﬂve‘ﬁt ,,,,,,,,,,, event

AN

Choyre by bAISCR et 4 (26y-6y): 203004 4 ey

b @ Ea Oy Jegid

194



ECF-HANFORD-13-0035, REV. 0

L00-P0 -1 (499-50-¥) Lindq Lar?
blze iy
(DT < 1§9E-09 mag__ ) pentu eved ssod
o mleved K L axs
JO N« DOS 4
7 \/
= e-01m mg

Kg; d
WSE=2.06-0Tmy o 150 kgd - 3OECT ¥
q.4 mo,

: 03

: RED, L;/\Bx

RE—————

DA, et © LEETE t DG et 2. FA. k(m G%ﬂ

G, ¢ L T

FEETS ,
- £r 4 2.2 mﬁimﬂ
}Aem - YA H Co.CF3 l < ()= )

195



ECF-HANFORD-13-0035, REV. 0

100-P0-1 (499 56~ Linda tart
200001 ( 149 - 50 X) 4o Lo O
el %mw\om omethane

N g A UW@M (0. o0 ww) T Rl 2

= T9E-0Fme  ,RI3h - 26le-08mg

CwR eyt evert” oot

CDT- 2.6IEDS M .20 o ond, 3 ;u ‘‘‘‘‘ ZQ) Eh mfé,m
| Www.éw__.&\mﬁwmé ,,,,,,,,,,,,,,, gt Lo -
| Z} ()\ S 0O ’ M}j
= (SEDEm
- (u 5b Ol oy )
h Tgd -3 0E o4

20E-0T mg |

¥g.d

196



ECF-HANFORD-13-0035, REV. 0

200-P0-1 (499-56-¢ ) z,,m&@‘? (/‘/qu;/ ®
avall;

Tap Water Derwal Absorphion? Nogg, inogen)

y jﬁ;ﬁo 43//1/ f\{ C

SAEF CD, BV
%\/\)@/ v .! (:zj

wwwwwwwwwwwwwwwww = Plyonde

) / '\QW, =0.00] Cin 0.23 mg O,‘“))_%%.M 0,00 é;n - [\GAE-O i’%@”@

COT = VBE0) g 3000’ 3504 oy - et
umvem —

1@)'§@ wgb?c

&@A

HQ = Y.09€-0 (L’“ﬁ\j 6 82 E04 —

197



ECF-HANFORD-13-0035, REV. 0

200-fo- | (499-50-8) Linda Carr (13
| 6l iy

phien Tholabion Dol ToalESE
| ‘_ Tl
2 000 4+ 113YE0S Y 220000 2 LbEP

s

) \E'?V’O m O&(A{ (o W\g»k&m Ne_
i 719F-06 + 3L5E-0S _ 4. Ye05e

Tohel H&

noncance

floorde NSE-O| ¥ (xreoY = e o

S rombcheromeHore—

o Uoel 7.0
b roromethoe §RT.03 +  3a3c02328 0 = 1Y 4 &-0¢,

c;;‘\ﬁ».k\\()( QMOCNU( 'OYYW'\WM/ U c0E > v 3,207-06 ) _ Y, s3E-03 W

198



ECF-HANFORD-13-0035, REV. 0

100-P0. | (/ WMA A /,4} )() mq (oxt” U

eIt

M() Wm% 4 I:E(\J\({S{%f@\f\ g Cc‘i ( ‘l(,‘:.fisf\@ Q@f\ ,
14 )

CoT -0y TR Jod +EF.

T ———

LSY= DT . (ST,
% Desene

)*’“’ % S/U ECOL/

99




ECF-HANFORD-13-0035, REV. 0

100-(0.) (Ve alax) | Linda Cart ()

21

ME@&@E:@%%WWH%MWGN®W\M

Cox. Cs. T, . EF . ED:}

’Y)w AT . (F /1

HQ = CDL
LED,

e )2 )'775 )Zj {7 )K - "'\”{vé’%ad/\l o O A &)@:«’1 20 -~ g‘;)-»A’\@\g N

CDL = |0 @«/roﬂw;i b S L 290 & 7(
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww WWWQLWMM1M:50ﬁ@Mmfg£

200



ECF-HANFORD-13-0035, REV. 0

A em o0 [ pnla o | inda Caer 3)
1.00-p0-1 (Wmp n{y) iy (3

'/}/&0 W Oilf@( 3:(1{;\@ 3474@2/\ * Cadio f\mu\glu{ é:gwg;ﬁ
1 T

DT - Cow TRWXAD 4 - EF
et TALEAD 1 - (Ev ﬂ\ﬁ\_y(u) V). TR )
fis\c= COX- St

B Sede iavu <))

. 1, S SYed by
TR by 078 (2l bp) - 2 Sl = SHEELY

201



ECF-HANFORD-13-0035, REV. 0

200001 (WA A TAY) Linda Cort

20

Tap Warer Tohalx i)ovf\ of \olak 3@8 Carcinoagn

% No analytzs » Fs caleqyely hawe o gy value

Tn hal ation of VO o H\%MWW 7
CPT-Cy EDEFElar CreANF
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww A T, C } 1

; U \ i (’\m 0 D ‘S‘;J::?’
CDI = 2.90E-051ms- Aoy p%oci 2 \i T -

A AR ST TS
i

Ho= 1800w 9900k
T oa)
e

202



ECF-HANFORD-13-0035, REV. 0

&@mimJ\(FW“ﬁA¢A%> | | L?ﬁ?% "

“mejﬂﬁﬁﬁﬁ;ZEQMQ}mhom of VoladleS ; Radionudides

e - Coo TNHLRAD e NFEF Ty CCC
hece, ”'ff NH @ﬁv@o@ = (EL . INH, 7 ((TD-E] D). TN >

mw;{”“q’w(h EQ )+ ((ED-ED). ET=)
""""""""" EDa

RS -CDT - SFe

— ft) it U

- “{(b O

e (L EN e
[ oy d

DT = P 10 O O LM . 50 QL Z/L l’\ l l

=555+ 09 g)(;‘é

Q\\Q $\,ﬂ b 3€)L DKQCL 0 7 (OZF t(( )(: ‘7@®i g/o{:) /

S
T\fou

203



ECF-HANFORD-13-0035, REV. 0

200-Po-\ (W ) LW{@{ (ljm | ©
1l

/f{;fw‘&,gw\/;\fgﬁ:er Dormal Abgy @%‘ on + Cattino gen Urganic.

CD-- /DA@V'M ? «S/‘}U\ dy o EF

s —

AT ., CFL

5B = D, ,/\ Vo (EDa- EP) e BN

L/ / wwmﬂu‘»u—»ﬂw.wm .....

& é@\/“&»% - = e

;8”

TfET DA 4= 2 FAKp . ColF3)— 5=

""""""""""" VRN (2 R L1252}
T ET > D/}Wwp FA . Kpo Cw. CF 5[“’%“ Z SAE

RIsk=CPT 05T
ﬂ/\l/%t)j

204



200901 (Wme AlfS) 'Lx@«}%w 9
Ty
a("Odn ‘Eﬁ&fﬁ&{) P- A«U&\(\

— % 7,7 - Hexach

T -

AN
L= by Ao Lt (thy-by ) 2000 g
YO kg

15 kg

bum %@ 1716 0w, %@;

ey A 4+ 922
: ;g\asl%%mi oS ¥

| 7
(pT =1 08E 12— 777)(/% QKM ,)/?LM §35T-102;
| O ..emtw e

”””””””””” T : EYR .y
“““““ 70 ¥ 2652
7
"D me b OY kq.d = 5, (bS £-0b ¢
\ 25F0-|0may 2084 kg
Wok= - Yd TW i

205



A0O-Fo. (W Al , u@ﬁﬁ“ ®
W.q W,;\ﬁ,’.i&&fi )Q( Mt [/}Ib({) @% (ﬁf (/i ﬂ()&?ﬂ)ﬂ 1C ; (“ngﬂ{”

st >.,

ﬁ ﬁw(ﬂv{ Kg Qw‘ ET 5 «CF5

= VAol . 5A.4; - EF

/H"”Ef}i]”f‘““
o EU 50, BV | (ER-E9)-She BV,
B P
o= (Ef 6D )(mg €. ET.

RisK= €L . CoF

SR

GIADS

> fsaic

(vn et

Q\J o mﬁ' G \f@ Qﬂ\eﬁk

B i — S

fz.w
| eved
!\ P N ] 2 ‘?' /‘f}: Q\g@@i: O 86) & =
){4;0 \J) (oj C@) b i i 1;{3; C @gyﬁl }M_L CW\ t R
L e 20y Lo




A00-00-

,,,,,,,,

(Wil AJAY)

DT S 7@'& 0O WY

ECF-HANFORD-13-0035, REV. 0

ATIbCrty ek, %50 \

BN €1 oY -, S
0y 362
Y

L iwda (arf &
"7?1(%{

‘(ﬁ

""""" Water Drwal Absi L”/ N Nonasasogen Ogan N
T2 Dbk - SAu (EFEDLEV.

E?Wm AT

rrrrr

Crl

207



ECF-HANFORD-13-0035, REV. 0

100-00-1 (wpnp AAX) Lvils (arr @
7 /7//[/

——= 1,1, 47, 8-Hexad) (oo dibenze wpvd ok

e lz/@w« 2.0 =d0C-1Tmy_—
CV4 ,ew/’d’ G’M @H/QL

DT = faoe-(m M@%“M 79”4 Ay ’@W
fO -2y %ﬁ @ ”(

S T

7 OOC Oﬂ WL(/) o
k;?;(b

208



ECF-HANFORD-13-0035, REV. 0
A00- PO\ Chimi ) ua%$aw )
) | 151
XQLQ Water Deral A"'b@oﬁ (f)]hmg NGM{WM ,IWOKWI nic. |

COI?D%m&gSﬁ“”@agﬁgﬁyg
Ble. AT cFL

& C/D 1 - Dﬂ R ‘( l (/LJ ) (; To U;;,
e T 7

e W} mony

i »
Y ﬂQ/W,,qtc COO(MA ({% !/Vtﬂ Oz’”i () OO W, — 30)6 OX@_
I e Cin” O GW}

DL = 505€0¢me 204000, 3504 . 26y | et
Omakf’/\/ﬂkﬂ’ﬂ' € e 7 ! we
QU by . Loy 2654

USSR

BT 65 GO0 s |
\ﬁ o

Ui DE. c)(f . 1.50E-0f
a

209



ECF-HANFORD-13-0035, REV. 0

200-p0_L (WA AaX) Lindg (arr @

7 otu ( ¢

%% | «Mi@;\ l@w ;,g{y_,jé_ww ,,,,, J Q.m:e:(m,

. S A Qe Yar nn -
Yesen o LS2E-0Y + 8{aE.07 .
“&\"\\“HM‘/\ b 1St-06 + 3.0] €05 =

ooy (\\«(7}@/!’\

e v *"{@M(Mw
W w”’?z(_)/() O(\O”Mf\

+o ? g L OOE-05 + 271860 + 3.48€0 (-

Yo Fimno V\\/ | 320

210

L S3E ¥

BClE- 05,

Tolo HO

0187 o



	Coversheet_ECF-Hanford-13-0035_Rev1
	ECF-Hanford-13-0035-r0
	Blank Page



