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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. Jt is assumed that 
the source oftap water is groundwater obtained from the 200-BP-5 and 200-PO- I 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 (HJ) 
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-l 
Groundwater OUs is included in the calculations. Cancer risks and noncancer hazards are calculated and 
presented separately for each of the I 2 200-BP-5 Groundwater OU exposure areas. All but one of the 
exposure areas include wells screened in the unconfined aquifer. The I 2 200-BP-5 Groundwater OU 
exposure areas are as follows: 

• Low-Level Waste Management Area-I (LLWMAI) (218-E-10 Landfill) 

• Low-Level Waste Management Area-2 (LLWMA2) and the 216-B-63 Trench 

• Waste Management Area (WMA) B-BX-BY Tank Farms 

• WMA C Tank Farm 

• B Plant 

• Semiworks 

• Liquid Effluent Retention Basin (LERF) 

• Gable Mountain Pond 

• 200-BP-5 West 

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

• 200-BP-5 Near River 

• 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-I Groundwater 
OU exposure areas. All of the exposure areas include wells that are screened in the unconfined aquifer. 
The seven 200-PO-l Groundwater OU exposure areas are as follows: 

• PUREX Cribs 

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

• BC Cribs and Trenches 

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

• Nonradioactive Dangerous Waste Landfill/Solid Waste Landfill (NRDWL/SWL) 

• 200-PO- l Far Field 

• 200-PO-l 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-l Groundwater OU. 

1 
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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-l 
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 (EP A/540/1 89/002, Risk Assessment Guidance for Superfund Volume I 
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-03/00lF, Guidelines for Carcinogen Risk Assessment. 

2.2 Noncarcinogenic Effects 
For noncarcinogenic effects, the likelihood that a receptor wi ll 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 [RID]). The ratio of the chronic daily intake (CDI) 
divided by the RID is termed the hazard quotient (HQ). 

When the HQ for a contaminant exceeds 1 (that is, exposure exceeds the RID), 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 (HJ) 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: 

• Ingestion of water, 

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

• Dermal contact with water while showering or bathing and household use oftap water. 

2 
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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 ]- Human Health Evaluation 
Manual, Part A, Interim Final; 

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

• EP A/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 ]-Human Health 
Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment); 

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

o 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) 

3 



ECF-HANFORD-13-0035, REV. 0 

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 

Effect 

Carcinogenic 

Noncarcinogenic 

Radionuclide 

Notes: 

CDI= chronic daily intake 

HQ= hazard quotient 

Symbol for 
Calculated Value 

CDI 

IRWadj 

Reference 

RAIS Risk Exposure Models for Chemicals User's Guide 
(ORNL, 2014) 

Risk EPA/540/R-92/003 

CDI 

HQ 

CDI 

IRW_RADadj 

RAIS Risk Exposure Models for Chemicals User's Guide 
(ORNL, 2014) 

E P A/540/R-92/003 

RAIS Risk Exposure Models for Radionuclides User's Guide 
(ORNL, 2014) 

Risk EPA/540/R-92/003 

IRWadi = age-adjusted water ingestion rate . 

IRW_RADadi = age-adjusted water ingestion rate for radionuclides. 

EPA/540/R-92/003, Risk Assessment Guidance for Superfund: Volume I - 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 xIRWdxEF 
CD/= w ay (I) 

AT,, xCFl 

where: 

ED c x JRW c (ED a - EDc)x JRW a 
JRW adj = --"------'c....+ --'--~----'--'-----"-

BW c BWa 
(2) 

Cancer risk is calculated using the following equation: 

RISK = CD/ x CSF 0 (3) 

4 
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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) 

l!xpoau,e Factor Symbol Value Units Seu 

Averaging Time - carcinogen ATc 70 years EPA/540/R-92/003 

Averaging Time - noncarcinogen ATnc 26 years E P A/600/R-090/052 F 

Partitioning constant derived by Bunge Model B Analyte-specific unitless See Table 4-8 and Table 4-9 

Adult Body Weight BWa 80 kg E P A/600/R-090/052 F 

Body Weight - child BWc 15 kg E P A/600/R-090/052 F 

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 1 L = 1,000 cm3 

Cancer Slope Factor - oral CSFo Analyte-specific (mg/kg-day)-1 See Table 4-8 and Table 4-9 

Chronic Daily Intake - carcinogen water ingestion COi Calculated value mg/kg-day Equation 1 

Chronic Daily Intake - noncarcinogen water ingestion COi Calculated value mg/kg-day Equation 4 

Chronic Daily Intake - radiological water ingestion COi Calculated value pCi Equation 6 

Chronic Daily Intake - carcinogen inhalation COi Calculated value µg/m3 Equation 9 

Chronic Daily Intake - noncarcinogen inhalation COi Calculated value mg/m3 Equation 11 

Chronic Daily Intake - radiological inhalation COi Calculated value pCi Equation 13 

Chronic Daily Intake - carcinogen dermal COi Calculated value mg/kg-day Equation 16 

Chronic Daily Intake - noncarcinogen dermal COi Calculated value mg/kg-day Equation 19 

Contaminant concentration in groundwater Cw Analyte-specific mg/Lor pCi/L ECF-HANFORD-13-0033 

Absorbed dose per event DAevent Calculated value mg/cm2-event Equation 22, 23 ,and 24 

Exposure Duration - resident• EDa 26 years E P A/600/R-090/052 F 

Exposure Duration - child EDc 6 year E P A/540/R-92/003 

Exposure Frequency EF 350 days/year E P A/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 ETc 0.54 hours/event E P A/600/R-090/052 F 

Age-Adjusted Event Time ET adj 0.671 hours/event Equation 21 

m 
() 
"Tl 

I 

I 
)> 
z 
"Tl 
0 
:;:o 
0 

I ...... 
(,.) 
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0 
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_CJl 

:;:o 
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:< 
0 



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) 

Expoeure Factor Symbol Value Units SGUJ'Ce 

Event frequency EV 1 evenUday E P A/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_RADadi 460 m3-year/day Equation 14 

Inhalation Rate - adult INHa 20 m3/day OSWER Directive 9285.6-03 

Inhalation Rate - child INHc 10 m3/day E P A/600/P-95/002 Fa 

Water Ingestion Rate - adult IRWa 2.5 L/day EPA/600/R-090/052F 

Water Ingestion Rate - child IRWc 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_RADadi 54.68 L-year/day Equation 7 

Inhalation Unit Risk IUR Analyte-specific (µg/m3)'1 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 7t 3.14159 unitless --
Reference Concentration RfC Analyte-specific mg/m3 See Table 4-8 and Table 4-9 

Oral Chronic Reference Dose RIDo Analyte-specific mg/kg-day See Table 4-8 and Table 4-9 

Age-adjusted Skin Surface Area SAadj 7,776 
cm2-year-

Equation 17 
evenUkg-day 

Skin Surface Area - adult SAa 20,900 cm2 E P A/600/R-090/052 F 

Skin Surface Area - child SAc 6,378 cm2 E P A/600/R-090/052 F 

Slope Factor - inhalation SF; 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 
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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) 

Expeaure Factor Symbol I Value Units SOUNe 

Note: 

a. It is 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. 

EPN540/R-92/003, Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part B, Development of Risk-based 
Preliminary Remediation Goals): Interim. 

EPN540/R/99/005, Risk Assessment Guidance for Superfund Volume I: 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. 

EPN600/P-95/002Fa, Exposure Factors Handbook Volume 1: General Factors. 

EPN600IR-090/052F, Exposure Factors Handbook 2011 Edition (Final) . 
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3.1.2 Ingestion of Water-Noncarcinogenic Effects 

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

CD] = CwxJRWa X EF X ED a 
BWa X AT,,c X CFl 

Noncancer hazard is calculated using the following equation: 

HQ= CDI 
RfDo 

3.1.3 Ingestion of Water-Radionuclides 

For ingestion of radionuclides, the CDI is calculated using the following equations: 

CDI = Cw xJRW _RADadj x EF 

where: 

IRW_RAI/idj=(EI}; xJR~+([E.Qi-EI};]xIRTf{z) 

Radiological cancer risk is calculated using the following equation: 

RISK = CDI x SFo 

3.2 Intake and Risk Equations for Inhalation of Volatiles 

(4) 

(5) 

(6) 

(7) 

(8) 

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 

Effect 

Carcinogenic 

Noncarcinogenic 

Radionuclide 

Symbol for 
Calculated Value 

CDI 

Reference 

RAIS Risk Exposure Models for Chemicals User's Guide 

(ORNL, 2014) 

Risk EPA-540-R-070-002 

CDI 

HQ 

CDI 

INH_RADadj 

ETadj 

Risk 

RAIS Risk Exposure Models for Chemicals User's Guide 

(ORNL, 2014) 

EPA-540-R-070-002 

RAIS Risk Exposure Models for Radionuclides User's Guide 
(ORNL, 2014) 

EPA-540-R-070-002 and EPA/540/R/99/005 

E P A/540/R-92/003 

8 



ECF-HANFORD-13-0035, REV. 0 

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. 
ETadi = age-adjusted exposure time. 
HQ = hazard quotient. 
INH_RADadi = 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 I - 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: 

Cw xEDa xEFxETx CF2x VFx(I 000:) 
CDJ = g 

AT;; xCFl 

Cancer risk is calculated using the following equation: 

RISK = CDI x !UR 

3.2.2 Inhalation of Volatiles- Noncarcinogenic Effects 
For inhalation of noncarcinogens, the CDI is calculated using the following equation: 

CD]= Cw x ED0 x EF x ETx CF2x VF 

AT,,c X CFI 

Noncancer hazard is calculated using the following equation: 

(12) 

HQ=CDI 
RfC 

3.2.3 Inhalation of Volatiles- Radionuclides 
For inhalation of radionuclides, the CDT is calculated using the following equations: 

9 

(9) 

(10) 
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CDJ = Cw X JNH _ RADadj X VF X EF X ET X CF2 (1 3) 

where: 

INH _ RAD adj = ( ED c x INH c ) + ([ ED a - ED c] x INH a ) 
( 14) 

Radiological cancer risk is calculated us ing the fo llowing 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 equat ions are presented in the fo llowing subsections. 

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

I Effect Calculated Value 

COi 

SAadj 
Carcinogenic 

OAevent 

Risk 

COi 

Noncarcinogenic OAevent 

HQ 

Radionuclide Not applicable 

Notes: 
COi= chronic daily intake. 
OAevent = absorbed dose per event. 
ETadi = age-adjusted exposure time. 
HQ = hazard quotient. 
SAadi = age-adjusted skin surface area . 

Reference 

E P A/540IRl991005 

EPA/540IRl991005 

E P A/540IRl991005 

E P A/540IRl991005 

EPA/540IRl991005 

E P A/540IRl991005 

E P A/540IRl991005 

EPA/540IRl991005 , 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 fo llowing equations: 

where: 

DAevent X SAadj X EF 
CDI=--------"'--­

ATc X CF I 

10 

(16) 
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ED c X SA c X EV c (ED a - ED c )x SA a X EV a 
SA adj = -~-~-~ + ~~--~----

BW c BW 0 

Cancer risk is calculated using the following equation: 

RISK = CD/ x CSFo 
GIABS 

3.3.2 Dermal Contact with Water- Noncarcinogenic Effects 
For dermal exposure to noncarcinogens, the CDI is calculated using the following equation: 

CDJ = DA event X SA 0 X EF X ED a X EV 
BW

0 
X AT,,c X CFl 

Noncancer hazard is calculated using the following equation: 

HQ= CDI 
RjDo xGJABS 

(17) 

(18) 

(19) 

(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 ca lculated using the 
following equation: 

ET✓ • _ (ETc xEDc)+((EDa -EDc) xETa) 
adj- ED 

u 
(21) 

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

For organics, the fo llowing equations are used to calculate the dennally absorbed dose per event (DAevent), 
using the adult event time for noncarcinogenic effects and the age-adjusted event time (as calcu lated 
above) for carcinogenic effects: 

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

/6 x r x ET 
DA event = 2 x FA x Kp x Cw x CF 3 x V ,r 

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

DAeveni=FAx Kp x CwxCF3 x [-E_T +2xr x( -l+_J_B_+_J_B_
2
]] 

l+B (l + B)2 

where ET= ETa or ETadJ, for noncarcinogenic and carc inogenic effects, respectively. 

11 
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For inorganics, the following steady-state equation is used to estimate DAeven1 ,: 

D4vent = Kpx Cwx ETx CF3 (24) 

where ET = ETa or ETadJ, 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 multip le carc inogens from a single exposure route, the 
fo l lowing equation is used. The basis for the equation is provided in EPA/540/ 1-89/002. 

where: 
RiskT = 
Risk; = 
N = 

Total cancer risk from route of exposure 
Cancer risk for the ith chemical 
Number of chemicals 

3.5 Hazard lndex-Noncancer 

The HI is calculated using the following equation . The basis for the equation is provided in 
EPA/540/1-89/002. 

where: 
HI 
CDI; 
RID; = 
N = 

L NCDI i / 

HI= I /4JD i 

hazard index 
chronic daily intake of the ith chem ical (mg/kg-day) 
reference dose of the ith chemical (mg/kg-day) 
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 
• 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). 

• 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. 

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

• 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. 

• 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 (EP A/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-I 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 Pro UCL 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-J 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- l 
Groundwater OU. 

14 
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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 
LLWMA2/ WMAB-BX- Gable 200-BP-5 Far 
216-8-63 BY Tank WMACTank 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 µg/L -- -- -- 2.0 -- -- -- -- -- -- -- --
Acetone 67-64-1 µg/L 1.0 -- -- 1.1 -- -- -- -- -- -- -- --

Acetophenone 98-86-2 µg/L -- -- 1.7 -- -- -- -- - -- -- -- --
Aluminum 7429-90-5 µg/L 47 - 14 26 -- -- -- -- 5,536 -- 24 24 

Antimony 7440-36-0 µg/L 47 65 44 46 75 -- 0.32 72 59 -- -- 42 

Arsenic 7440-38-2 µg/L 4.8 8.5 8.9 6.5 4.5 4.0 4.4 4.7 6.1 13 3.2 3.0 

Barium 7440-39-3 µg/L 72 55 120 56 70 83 66 52 68 26 29 91 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- -- -- -- -- 2.5 

Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- 0.12 -- -- --
Bis(2-ethylhexyl) 

117-81-7 µg/L -- -- 1.7 -- -- -- -- -- 2.5 -- -- 3.8 
phthalate 

Boron 7440-42-8 µg/L -- - -- 23 53 53 -- -- -- 29 21 18 

Butylbenzylphthalate 85-68-7 µg/L -- -- 2.8 -- -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L 0.40 -- 4.7 4.0 5.1 -- -- -- 2.8 -- 0.10 --
Carbon disulfide 75-15-0 µg/L -- -- -- 0.12 -- -- -- -- 1.6 -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- 3.5 1.3 -- -- 2.3 -- 2.5 -- -- 2.3 

Chloroform 67-66-3 µg/L 0.13 -- 1.4 0.14 -- -- -- -- 0.66 -- 0.19 1.3 

Chromium 7440-47-3 µg/L 14 16 36 11 8.5 5.2 14 34 16 8.7 6.1 7.3 

Chromium (Dissolved) 7 440-4 7-3-D µg/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 µg/L 0.37 -- 4.7 4.0 -- -- -- -- 3.4 -- 0.14 0.86 

Copper 7440-50-8 µg/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 µg/L 139 57 320 6.7 6.9 -- -- -- 72 -- -- 9.6 

Di-n-octylphthalate 117-84-0 µg/L -- -- 5.5 3.3 - -- -- -- -- -- -- --
Fluoride 16984-48-8 µg/L 334 228 248 135 892 214 250 102 422 599 238 211 

Hexavalent Chromium 18540-29-9 µg/L 8.2 3.2 33 5.5 3.1 3.1 -- -- 4.0 11 4.7 3.9 

Iron 7439-89-6 µg/L 82 90 351 65 136 -- 230 3,103 4,414 1,316 190 2,496 

Lead 7439-92-1 µg/L 0.24 0.23 0.55 0.30 -- -- -- -- 5.1 0.42 2.3 --

Lithium 7439-93-2 µg/L -- -- -- -- -- -- -- -- 13 9.4 10 --
Manganese 7439-96-5 µg/L 1.6 5.1 18 5.2 9.3 -- 9.7 91 147 40 14 64 

Mercury 7439-97-6 µg/L 0.18 0.063 0.32 0.20 -- -- -- -- 0.18 -- -- --
Methyl methacrylate 80-62-6 µg/L -- -- -- 1.4 -- - -- -- -- -- -- --

Methyl 
66-27-3 µg/L -- -- 340 -- -- -- -- -- -- -- -- --

methanesulfonate 

Methylene chloride 75-09-2 µg/L -- -- 1.8 -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 µg/L 6.6 -- 4.5 2.9 7.1 3.6 -- -- 7.8 5.3 4.5 5.5 

Nickel 7440-02-0 µg/L 5.6 17 51 11 8.5 1.2 11 22 13 5.3 0.63 7.8 

Nitrate 14797-55-8 µg/L 180,551 53,893 598,495 44 ,448 86,1 83 41 ,300 41,898 94,233 86,692 21,027 23,767 9,270 

Nitrite 14797-65-0 µg/L 156 159 191 149 207 200 323 209 191 224 222 187 

n-N itrosodi-n-
621-64-7 µg/L 3.5 --

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 
LLWMA2/ WMAB-BX- Gable 200-BP-5 Far 
216-B-63 BY Tank WMACTank 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 µg/L 1.43E-06 -- -- -- -- -- -- -- -- -- -- --

Phenol 108-95-2 µg/L -- -- 1.1 -- -- -- - -- -- -- - 0.91 

Selenium 7782-49-2 µg/L 6.7 -- 11 11 8.2 5.9 -- -- 3.1 1.2 1.7 -
Silver 7440-22-4 µg/L 6.8 4.6 5.1 5.5 8.0 -- 7.5 -- -- -- -- 17 

Strontium 7440-24-6 µg/L 393 340 853 424 338 377 568 1,103 311 194 205 255 

Thallium 7440-28-0 µg/L 0.24 -- 0.13 0.32 -- -- -- -- -- -- 1.8 0.065 

Tin 7440-31-5 µg/L 0.23 -- 0.44 0.39 0.28 -- -- -- - -- 0.079 --
Toluene 108-88-3 µg/L -- -- -- -- - -- -- -- -- -- -- 2.3 

Tributyl phosphate 126-73-8 µg/L -- -- 1.1 1.0 -- -- -- -- 1.7 -- -- 8.4 

T richloroethene 79-01-6 µg/L -- -- -- -- -- -- -- -- -- -- 1.8 --
Uranium 7440-61-1 µg/L 22 3.8 422 4.3 23 6.1 -- -- 8.9 4.2 2._3 3.3 

Vanadium 7440-62-2 µg/L 17 21 14 17 18 13 18 8.1 17 19 14 11 

Zinc 7440-66-6 µg/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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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) NRDWUSWL 200-PO-1 Far Field 200-PO-1 Near River 

1, 1 , 1-T richloroethane 71-55-6 µg/L -- -- -- -- 0.62 0.15 --
1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- 0.16 0.25 --
1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- 0.19 0.14 --

1,2,3,4,7,8- 39227-28-6 µg/L -- 1.70E-06 -- -- -- -- --
Hexachlorodibenzo-p-dioxin 

2,6-Dinitrotoluene 606-20-2 µg/L 17 -- - -- - - --
Acetone 67-64-1 µg/L - -- -- -- 6.6 1.2 2.5 

Aluminum 7429-90-5 µg/L - -- -- -- -- 47 54 

Antimony 7440-36-0 µg/L 55 43 52 -- 4.9 47 5.8 

Arsenic 7440-38-2 µg/L 6.3 7.9 2.3 7.8 2.5 6.2 4.3 

Barium 7440-39-3 µg/L 58 41 48 36 94 53 63 

Benzyl alcohol 100-51-6 µg/L -- -- - -- -- 1.1 --
Beryllium 7440-41-7 µg/L 9.4 -- - -- -- -- --

Bis(2-ethylhexyl) phthalate 117-81-7 µg/L 6.7 4.1 -- -- 14 1.5 --

Boron 7440-42-8 µg/L -- -- -- -- -- 30 21 

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- 0.58 --

Bromoform 75-25-2 µg/L -- -- -- -- -- 2.3 
., --

Bromomethane 74-83-9 µg/L -- -- -- -- -- 4.5 --
Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- 1.3 --

Cadmium 7440-43-9 µg/L 18 5.2 -- -- -- 4.5 0.12 

Carbon disulfide 75-15-0 µg/L -- -- -- -- -- 0.12 --
Carbon tetrachloride 56-23-5 µg/L 0.13 -- -- -- 1.0 4.0 --

Chloroform 67-66-3 µg/L 0.71 -- -- -- 0.17 0.33 --

Chromium 7440-47-3 µg/L 13 13 17 10 11 5.3 5.1 

Chromium (Dissolved) 7 440-4 7 -3-0 µg/L 9.5 5.8 28 8.4 6.1 4.6 5.0 

Cobalt 7440-48-4 µg/L 4.8 4.0 8.1 -- -- 0.23 0.31 

Copper 7440-50-8 µg/L 5.2 4.8 4.0 12 9.0 1.3 2.5 

Dibromochloromethane 124-48-1 µg/L -- - -- -- - 2.2 --

Diethylphthalate 84-66-2 µg/L -- -- -- -- -- 1.7 --
Ethyl methacrylate 97-63-2 µg/L -- - -- -- -- 0.82 --

Ethyl benzene 100-41-4 µg/L -- -- - -- 2.1 - --
Fluoride 16984-48-8 µg/L 251 179 314 309 223 278 252 

Hexavalent Chromium 18540-29-9 µg/L -- 191 -- -- -- 2.9 4.6 

Iron 7439-89-6 µg/L 205 129 16,816 3,901 225 381 2,530 

Lead 7439-92-1 µg/L 0.12 0.16 35 -- 0.15 0.98 0.68 

Lithium 7439-93-2 µg/L -- -- -- -- -- 10 21 

Manganese 7439-96-5 µg/L 12 7.3 201 65 5.3 19 69 

Methylene chloride 75-09-2 µg/L -- -- -- - 1.5 1.9 -
Molybdenum 7439-98-7 µg/L - - - - - 6.9 12 

Nickel 7440-02-0 µg/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) NRDWUSWL 200-P0-1 Far Field 200-P0-1 Near River 

Nitrate 14797-55-8 µg/L 57,651 26,216 9,777 23,125 16,979 33,541 25 ,288 

Nitrite 14797-65-0 µg/L 152 148 308 192 278 166 176 

n-Nitrosodi-n-dipropylamine 621 -64-7 µg/L 2.9 -- - -- -- - --

Selenium 7782-49-2 µg/L -- 4.5 - -- -- 2.1 2.2 

Silver 7440-22-4 µg/L 5.2 6.0 8.0 -- 5.4 18 --

Strontium 7440-24-6 µg/L 287 271 224 284 411 270 384 

T etrachloroethene 127-18-4 µg/L -- - - - 0.90 4.0 --

Thallium 7440-28-0 µg/L -- -- -- -- -- -- 0.37 

Tin 7440-31 -5 µg/L -- -- -- -- -- 0.41 0.12 

Toluene 108-88-3 µg/L -- 0.029 0.065 -- 1.4 -- --

Tributyl phosphate 126-73-8 µg/L -- -- -- - -- 5.6 -
Trichloroethene 79-01-6 µg/L 1.8 -- -- -- 0.39 1.8 --

Trichloromonofluoromethane 75-69-4 µg/L -- -- -- - 0.56 - -
Uranium 7440-61-1 µg/L 26 4.1 3.8 4.0 8.0 22 6.9 

Vanadium 7440-62-2 µg/L 22 25 22 25 11 13 14 

Xylenes (total) 1330-20-7 µg/L -- -- -- -- 4.1 - --
Zinc 7440-66-6 µg/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 2.5 5.0 -- 2.9 1.4 1.3 0.32 

Protactin ium-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 4.5 2.5 -- -- 2.2 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 2.4 

Uranium-234 13966-29-5 pCi/L 31 2.7 1.7 -- 3.9 2.9 2.5 

Uranium-235 15117-96-1 pCi/L 2.1 -- -- -- -- 1.1 0.15 

Uranium-238 U-238 pCi/L 34 2.0 0.96 -- 2.9 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 LLWMA2 

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 µg/L -- -- -- -- - -- --

Acetone 67-64-1 µg/L -- -- -- 1.0 -- -- --

Acetophenone 98-86-2 µg/L -- -- -- -- -- -- --
Aluminum 7429-90-5 µg/L -- -- -- -- -- -- --
Antimony 7440-36-0 µg/L 46 -- - -- 79 -- --

Arsenic 7440-38-2 µg/L 4.0 6.3 4.9 4.7 4.4 9.0 7.3 

Barium 7440-39-3 µg/L 63 167 56 60 101 58 156 

Benzene 71-43-2 µg/L -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- --

Bis(2-ethylhexyl) phthalate 117-81 -7 µg/L -- - -- -- -- - --
Boron 7440-42-8 µg/L -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- --
Cadmium 7440-43-9 µg/L -- -- -- -- -- -- --

Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- -- - -- -- --

Chloroform 67-66-3 µg/L -- -- 0.13 -- -- -- --
Chromium 7440-47-3 µg/L 10 28 5.2 5.1 26 26 25 

Chromium (Dissolved) 7440-47-3-D µg/L 3.7 26 5.8 3.1 9.9 18 17 

Cobalt 7440-48-4 µg/L -- 0.57 - -- -- -- --

Copper 7440-50-8 µg/L 0.62 4.9 2.3 -- 5.4 -- 5.0 

Cyanide 57-12-5 µg/L 6.7 450 42 26 -- 20 411 

Di-n-octylphthalate 117-84-0 µg/L -- - -- -- -- - --

Fluoride 16984-48-8 µg/L 430 327 348 376 164 289 301 

Hexavalent Chromium 18540-29-9 µg/L -- 14 -- -- 8.5 4.3 2.8 

Iron 7439-89-6 µg/L 41 282 22 39 317 81 266 

Lead 7439-92-1 µg/L - -- 0.41 0.56 0.22 -- --

Lithium 7439-93-2 µg/L -- -- -- -- -- -- --
Manganese 7439-96-5 µg/L 1.2 0.65 0.36 0.21 14 -- 5.9 

Mercury 7439-97-6 µg/L -- 0.18 -- - -- -- --

Methyl methacrylate 80-62-6 µg/L - -- -- - -- -- --

Methyl methanesulfonate 66-27-3 µg/L -- - -- -- -- -- --
Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- --

Molybdenum 7439-98-7 µg/L 6.5 4.5 6.3 6.5 -- -- --
Nickel 7440-02-0 µg/L 5.1 3.7 2.5 0.59 113 13 9.5 

Nitrate 14797-55-8 µg/L 47,893 813,045 99,478 83,394 55,646 86,069 321,818 

Nitrite 14797-65-0 µg/L 230 -- 189 21 9 -- 223 281 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- -- - -- -- --
Octachlorodibenzofuran 39001-02-0 µg/L -- -- -- 1.70E-06 -- -- -

Phenol 108-95-2 µg/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 LLWMA2 

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 µg/L 4.9 8.4 6.5 6.0 -- -- --

Silver 7440-22-4 µg/L - 0.14 6.7 -- 15 -- --
Strontium 7440-24-6 µg/L 246 1,091 359 355 753 309 564 

Thallium 7440-28-0 µg/L -- -- - -- -- -- --
Tin 7440-31-5 µg/L -- -- - -- -- -- --

Toluene 108-88-3 µg/L -- - -- -- -- -- --
Tributyl phosphate 126-73-8 µg/L -- -- -- -- - -- --

Trichloroethene 79-01-6 µg/L -- -- -- -- -- -- --

Uranium 7440-61-1 µg/L 5.6 120 18 20 4.0 4.0 5.2 

Vanadium 7440-62-2 µg/L 21 15 16 17 17 25 19 

Zinc 7440-66-6 µg/L -- -- 6.0 8.0 60 -- 27 

Americium-241 14596-10-2 · pCi/L -- -- -- -- -- -- --
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 2.4 1.5 1.5 2.5 0.61 

Neptunium-237 13994-20-2 J'Ci/L -- -- -- -- -- - --

Plutonium-238 13981-16-3 pCi/L -- -- - -- - - --
Plutonium-239/240 PU-239/240 pCi/L -- -- -- -- -- -- --

Stro nti u m-90 10098-97-2 pCi/L -- -- -- -- -- -- --

Technetium-99 14133-76-7 pCi/L 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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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 8 -BX-BY and 216-8-63 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 µg/L -- -- -- -- -- -- -- -- -- --

Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- -- --

Acetophenone 98-86-2 µg/L -- -- -- -- - -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- -- -- -- -- -- -- -- --
Antimony 7440-36-0 µg/L -- 211 -- 109 - -- - 43 78 62 

Arsenic 7440-38-2 µg/L 7.1 82 6.1 5.2 - 4.7 4.6 6.1 5.7 6.7 

Barium 7440-39-3 µg/L 200 176 166 138 225 244 117 78 90 76 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) 
117-81 -7 µg/L - -- --

phthalate -- -- - -- -- - --

Boron 7440-42-8 µg/L -- -- -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 µg/L -- -- -- -- -- -- -- -- -- --

Carbon disulfide 75-15-0 µg/L - -- -- -- - -- -- - -- --
Carbon tetrachloride 56-23-5 µg/L -- -- -- -- -- -- -- -- -- --

Chloroform 67-66-3 µg/L -- -- -- -- -- -- -- -- -- --
Chromium 7440-47-3 µg/L 65 100 61 63 69 53 25 13 187 24 

Chromium (Dissolved) 7440-47-3-D µg/L 61 81 58 63 49 52 26 7.8 31 13 

Cobalt 7440-48-4 µg/L 5.3 -- -- -- 4.8 -- -- -- 22 4.0 

Copper 7440-50-8 µg/L -- -- 4.4 4.8 - -- - - 65 6.2 

Cyanide 57-12-5 µg/L 835 874 1,020 53 791 143 51 43 163 87 

Di-n-octylphthalate 117-84-0 µg/L -- -- - -- -- -- -- -- -- -
Fluoride 16984-48-8 µg/L 572 85 293 174 522 353 150 237 211 213 

Hexavalent Chromium 18540-29-9 µg/L 69 80 77 67 -- 34 24 2.6 12 8.0 

Iron 7439-89-6 µg/L 464 706 325 110 640 220 -- 64 652 88 

Lead 7439-92-1 µg/L -- -- -- 0.33 -- 2.4 -- 0.43 0.73 --
Lithium 7439-93-2 µg/L -- - - - -- -- -- -- -- --

. Manganese 7439-96-5 µg/L 42 16 15 8.6 29 82 8.9 5.4 147 4.3 

Mercury 7439-97-6 µg/L -- -- -- -- -- -- -- -- 0.14 --
Methyl methacrylate 80-62-6 µg/L - - - - - -- -- -- -- -

Methyl 
66-27-3 µg/L -- --

methanesulfonate -- - - -- -- -- -- --

Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 µg/L -- - -- -- -- -- -- -- - --

Nickel 7440-02-0 µg/L -- 16 - 15 17 -- - 6.4 1,728 9.2 

Nitrate 14797-55-8 µg/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 µg/L 154 407 - -- -- 125 165 232 182 213 

n-Nitrosodi-n-
621-64-7 µg/L 3.5 

dipropylamine - -- -- -- -- -- - -- --
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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 

Octach lo rod i benzofu ra 
39001-02-0 µg/L -- - -- -- -- -- -- -- -- --n 

Phenol 108-95-2 µg/L -- -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 µg/L -- - -- 18 -- 12 -- 7.4 11 7.5 

Silver 7440-22-4 µg/L -- 4.5 -- 7.0 -- 4.0 -- -- -- 7.3 
Strontium 7440-24-6 µg/L 1,251 1,035 1,035 889 1,534 1,091 844 362 557 392 
Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- -- 0.11 --

Tin 7440-31-5 µg/L -- -- -- 0.51 -- 0.92 -- 1.1 -- --
Toluene 108-88-3 µg/L -- -- - -- - -- -- -- -- --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- -- -- -- -- -- --
Trichloroethene 79-01-6 µg/L -- -- -- -- -- -- -- -- -- --

Uranium 7440-61-1 µg/L 59 500 5.8 2,648 164 19 794 32 64 46 
Vanadium 7440-62-2 µg/L 19 25 14 13 15 9.9 14 16 17 16 

Zinc 7440-66-6 µg/L 351 58 253 8.1 -- 632 136 6.7 7.4 6.0 
Americium-241 14596-10-2 pCi/L -- -- - -- -- -- 0.12 -- -- --

Carbon-14 14762-75-5 pCi/L -- -- -- -- -- -- 14 -- -- --
Cesium-137 10045-97-3 pCi/L -- -- -- -- -- -- -- -- -- --

Cobalt-60 10198-40-0 pCi/L 19 43 30 16 43 -- 3.9 -- -- --
Europium-154 15585-10-1 pCi/L -- -- -- -- -- -- -- -- -- --

lodine-129 15046-84-1 pCi/L 2.3 4.7 4.0 4.5 3.9 3.6 4.4 3.8 2.7 4.7 
Neptunium-237 13994-20-2 pCi/L -- -- -- -- -- -- 0.48 -- -- --
Plutonium-238 13981-16-3 pCi/L -- - -- -- -- - -- -- -- --

Plutonium-239/240 PU-239/240 pCi/L -- -- -- -- -- -- -- -- -- --
Strontium-90 10098-97-2 pCi/L - -- -- -- -- -- -- -- -- 4.6 

Technetium-99 14133-76-7 pCi/L 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/L 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 µg/L -- -- -- - -- -- -- -- -- -- --
Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- -- - --

Acetophenone 98-86-2 µg/L -- -- -- -- -- -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- 10 -- 6.2 23 -- -- -- -- -- --
Antimony 7440-36-0 µg/L 92 147 213 -- -- 175 -- 101 150 118 48 

Arsenic 7440-38-2 µg/L 5.9 6.2 6.4 6.0 4.3 6.9 -- 5.0 7.8 6.4 6.6 

Barium 7440-39-3 µg/L 98 180 154 112 89 190 - 153 96 225 74 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) 
117-81-7 µg/L -- 2.1 1.5 2.6 1.7 8.0 -- --

phthalate -- - --

Boron 7440-42-8 µg/L -- -- -- - -- -- -- -- -- -- --
Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- -- 2.8 -- --

Cadmium 7440-43-9 µg/L -- -- -- -- -- 1.7 -- -- -- -- --

Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- -- -- -- . --
Carbon tetrachloride 56-23-5 µg/L -- 3.4 5.9 2.0 -- -- -- -- -- -- --

Chloroform 67-66-3 µg/L -- -- 1.4 1.5 -- -- -- -- -- -- --
Chromium 7440-47-3 µg/L 79 45 37 33 66 39 -- 21 53 46 16 

Chromium (Dissolved) 7 440-4 7-3-D µg/L 15 46 38 31 73 37 -- 17 51 47 8.6 

Cobalt 7440-48-4 µg/L 13 -- -- -- -- 4.4 -- -- 8.2 4.5 --
Copper 7440-50-8 µg/L 10 -- 5.0 9.2 -- -- -- -- 4.2 - 7.4 

Cyanide 57-12-5 µg/L 69 1,093 849 7.5 2.2 952 -- 85 553 505 45 

Di-n-octylphthalate 117-84-0 µg/L -- -- -- -- -- -- -- 2.3 5.5 1.6 --

Fluoride 16984-48-8 µg/L 209 458 247 206 256 267 -- 178 168 209 231 

Hexavalent Chromium 18540-29-9 µg/L 11 49 36 26 64 25 -- 17 67 69 --
Iron 7439-89-6 µg/L 477 476 373 35 53 467 - 107 393 424 63 

Lead 7439-92-1 µg/L 0.36 -- -- -- 0.20 0.67 -- 0.49 0.44 0.34 0.60 

Lithium 7439-93-2 µg/L -- -- -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 µg/L 21 22 14 5.6 94 1.2 -- -- -- -- 35 

Mercury 7439-97-6 µg/L 0.22 1.3 0.26 - -- 0.51 - 0.099 0.33 1.7 --
Methyl methacrylate 80-62-6 µg/L -- -- -- -- -- - -- -- - -- --

Methyl 
66-27-3 µg/L 340 --

methanesulfonate -- -- -- -- -- -- -- -- --

Methylene chloride 75-09-2 µg/L -- -- -- 1.8 -- -- -- -- -- -- --
Molybdenum 7439-98-7 µg/L -- -- -- -- -- -- -- -- 0.58 -- --

Nickel 7440-02-0 µg/L 148 - -- - 4.9 6.2 -- 6.6 6.6 6.7 28 

Nitrate 14797-55-8 µg/L 204,707 1.38E+06 1.22E+06 303,021 345,056 1.21 E+06 -- 506,111 954,455 1.17E+06 216,068 

Nitrite 14797-65-0 µg/L 223 884 3,639 162 4,481 247 -- 195 339 299 205 

n-Nitrosodi-n-
621-64-7 2.6 

dipropylamine µg/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-BYand 216-8-63 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 µg/L -- -- -- -- -- -- -- -- -- -- --

Phenol 108-95-2 µg/L -- 1.1 -- -- 1.1 -- -- -- -- -- --
Selenium 7782-49-2 µg/L 9.7 - -- - -- 12 -- 11 16 16 7.9 

Silver 7440-22-4 µg/L -- 8.0 5.4 12 51 20 -- 99 4.0 5.0 31 

Strontium 7440-24-6 µg/L 503 1,562 1,391 684 694 1,504 - 837 1,298 1,369 376 

Thallium 7440-28-0 µg/L -- -- -- -- 0.13 - -- -- -- -- --

Tin 7440-31 -5 µg/L 0.41 -- -- - -- 0.95 - 0.36 0.35 0.61 1.5 
Toluene 108-88-3 µg/L -- -- -- -- -- -- -- -- -- -- --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- 1.1 -- -- -- - -- --
Trichloroethene 79-01-6 µg/L -- -- -- - - -- -- -- -- -- --

Uranium 7440-61-1 µg/L 194 115 608 3,730 360 541 - 262 370 24 41 
Vanadium 7440-62-2 µg/L 16 15 18 14 12 13 -- 13 8.8 16 17 

Zinc 7440-66-6 µg/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 4.9 4.9 5.4 4.9 -- 4.3 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/L -- 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 
Semlwork 

WMAC 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 699-53-478 

2-Hexanone 591-78-6 µg/L -- -- 2.0 -- -- -- -- -- -- -- -- -- -- -- --
Acetone 67-64-1 µg/L -- -- 5.6 1.9 -- - -- -- - -- -- -- -- -- --

Acetophenone 98-86-2 µg/L -- - -- -- - -- -- -- -- -- -- -- -- -- -
Aluminum 7429-90-5 µg/L -- -- 26 -- -- -- -- -- -- -- -- -- -- -- --

Antimony 7440-36-0 µg/L -- 62 -- 39 -- -- -- -- 44 63 -- -- 0.32 -- 72 

Arsenic 7440-38-2 µg/L 16 12 4.9 7.7 4.7 4.9 · 2.8 1.2 3.9 3.5 3.5 4.0 4.4 -- --
Barium 7440-39-3 µg/L 88 45 61 49 81 59 -- -- 63 69 72 83 76 66 68 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L - -- -- -- ---- -- -- -- -- -- -- -- -- -- -

Bis(2-ethylhexyl) 
117-81-7 µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

phthalate 

Boron 7440-42-8 µg/L . -- -- 23 -- -- -- -- -- -- 20 23 53 -- -- --
Butylbenzylphthalate 85-68-7 µg/L -- - -- -- -- -- -- -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L -- -- -- 4.0 -- -- -- -- -- -- -- -- -- -- --
Carbon disulfide 75-15-0 µg/L -- - 0.12 0.089 -- -- -- -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- 1.3 -- -- -- -- -- -- -- -- -- -- -- --

Chloroform 67-66-3 µg/L -- 0.11 0.20 0.15 0.13 -- -- -- -- -- -- -- -- - -
Chromium 7440-47-3 µg/L 12 18 7.8 17 14 9 .9 - -- -- 36 0.83 5.2 16 -- --
Chromium 7440-47-3-

µg/L 7.2 15 7.2 7.5 8.1 6.4 5.4 -- -- 5.3 
(Dissolved) D -- -- -- -- --

Cobalt 7440-48-4 µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Copper 7440-50-8 µg/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 µg/L 15 -- 6.9 5.1 13 21 -- -- -- 9.0 5.0 -- -- -- --
Di-n-octylphthalate 117-84-0 µg/L -- 3.3 -- -- -- -- -- -- -- -- -- -- -- -- --

Fluoride 16984-48-8 µg/L 136 153 136 165 161 110 399 3,270 402 415 321 214 187 93 115 

Hexavalent 
18540-29-9 µg/L 5.5 

-- -- 2.9 2.6 3.1 -- --
Chromium -- -- -- -- -- -- --

Iron 7439-89-6 µg/L 113 67 43 149 106 192 - -- 201 126 -- -- 108 362 432 

Lead 7439-92-1 µg/L -- - -- -- -- -- -- -- - -- -- -- -- -- --
Lithium 7439-93-2 µg/L -- -- -- -- -- - -- -- -- -- -- -- -- -- --

Manganese 7439-96-5 µg/L 1.3 5.2 25 5 .1 0.80 5.8 -- -- -- 2.3 0.24 -- 5.9 14 16 

Mercury 7439-97-6 µg/L -- -- 0.060 -- -- -- -- -- -- -- -- -- -- -- --
Methyl methacrylate 80-62-6 µg/L -- -- 1.4 -- -- -- -- -- -- -- -- -- -- -- --

Methyl 
66-27-3 µg/L -- - -- -- -- -- --

methanesulfonate -- -- -- -- -- -- -- --

Methylene chloride 75-09-2 µg/L -- -- -- - -- -- -- -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 µg/L -- -- 1.2 -- 2.9 -- - -- -- 7.1 5.2 3.6 -- -- --

Nickel 7440-02-0 µg/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 
Semlwork 

WMAC 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 µg/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 µg/L -- 195 290 207 269 150 -- 155 203 279 -- 200 -- -- 220 

n-Nitrosodi-n-
621-64-7 µg/L dipropylamine -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Octachlorodibenzofur 
39001-02-0 µg/L -- -- -- -- -- -- -- - -- -- -- -- -- -- --an 

Phenol 108-95-2 µg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 µg/L 17 17 13 11 14 13 -- - -- 4.4 8.2 5.9 -- -- ---

Silver 7440-22-4 µg/L -- -- 6.1 5.5 -- 4.7 -- -- -- -- -- -- 7.5 -- --
Strontium 7440-24-6 µg/L 621 318 470 368 624 533 -- -- 332 315 345 377 668 601 431 

Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- -- - -- -- -- -- -- --
Tin 7440-31-5 µg/L -- 0.21 -- -- -- -- - -- -- -- 0.28 -- -- -- --

Toluene 108-88-3 µg/L -- -- - -- - -- -- -- - -- -- -- -- -- -
Tributyl phosphate 126-73-8 µg/L 1.0 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Trichloroethene 79-01-6 µg/L -- -- - -- - -- -- -- -- -- -- -- - -- --
Uranium 7440-61-1 µg/L 7.2 12 6.1 3.2 7.0 3.9 29 26 28 4.4 47 6.1 -- -- --

Vanadium 7440-62-2 µg/L 18 18 18 20 15 16 -- -- 9.8 13 13 13 13 -- 5.7 

Zinc 7440-66-6 µg/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 4.5 5.7 4.4 5.1 5.0 6.1 1.8 1.5 1.9 -- 0.39 1.8 0.25 -- --

Neptunium-237 13994-20-2 pCi/L -- -- -- -- -- -- -- -- -- -- 0.71 -- -- -- --
Plutonium-238 13981-16-3 pCi/L - -- -- -- -- -- 0.19 - - -- -- -- -- -- --

Plutonium-239/240 
PU-

pCi/L 0.11 52 1.1 1.3 0.047 0.11 239/240 
-- -- -- -- - -- -- -- --

Strontium-90 10098-97-2 pCi/L -- -- -- -- -- -- 4,900 685 2,199 -- -- 2.8 -- 522 320 

Technetium-99 14133-76-7 pCi/L 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 pCi/L -- -- -- -- -- -- -- 9.0 11 -- -- -- -- -- --
Uranium-234 13966-29-5 pCi/L -- -- -- -- -- -- 10 7.2 6.0 -- -- -- -- -- --
Uranium-235 15117-96-1 pCi/L -- -- -- -- -- -- 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 

200-BP-5 West 

Analvte 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 µg/L -- -- -- -- -- -- -- --

Acetone 67-64-1 µg/L -- -- -- -- -- -- -- --
Acetophenone 98-86-2 µg/L -- -- -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- 7.2 -- 7,180 -- -- 274 --
Antimony 7440-36-0 µg/L 59 -- - -- -- 52 -- --
Arsenic 7440-38-2 µg/L 5.4 7.9 -- 5.1 - -- -- 5.9 

Barium 7440-39-3 µg/L 76 34 70 330 44 44 29 29 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- 0.12 --

Bis(2-ethylhexyl) phthalate 117-81-7 µg/L -- 2.9 -- 2.3 -- -- -- --
Boron 7440-42-8 µg/L -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L -- -- -- 35 -- -- 0.55 --
Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- 2.4 --

Carbon tetrachloride 56-23-5 µg/L -- - -- 2.0 -- -- 5.4 --
Chloroform 67-66-3 µg/L -- -- -- -- -- -- 0.66 --
Chromium 7440-47-3 µg/L 8.2 7.1 -- 69 33 - 43 140 

Chromium (Dissolved) 7 440-4 7-3-D µg/L 10 7.8 -- -- -- 5.2 -- 4.7 

Cobalt 7440-48-4 µg/L -- 15 -- 34 -- -- 9.1 --
Copper 7440-50-8 µg/L -- -- -- 68 -- -- 11 5.9 

Cyanide 57-12-5 µg/L 152 55 52 18 170 172 -- 64 

Di-n-octylphthalate 117-84-0 µg/L -- - -- -- -- -- -- --
Fluoride 16984-48-8 µg/L 434 500 322 684 320 293 175 336 

Hexavalent Chromium 18540-29-9 µg/L 2.9 3.8 -- -- -- -- -- --

Iron 7439-89-6 µg/L 151 55 36 15,800 1,660 197 18,900 2,690 

Lead 7439-92-1 µg/L -- -- -- -- -- -- 8.5 --
Lithium 7439-93-2 µg/L -- -- -- -- -- -- 13 --

Manganese 7439-96-5 µg/L 9.0 - -- 1,190 52 5.7 213 146 

Mercury 7439-97-6 µg/L -- -- -- 0.64 -- -- -- --
Methyl methacrylate 80-62-6 µg/L -- -- -- -- -- -- -- --

Methyl methanesulfonate 66-27-3 µg/L - -- -- -- - -- -- --
Methylene chloride 75-09-2 µg/L -- -- -- -- - -- -- --

Molybdenum 7439-98-7 µg/L -- -- -- -- -- -- 0.50 --
Nickel 7440-02-0 µg/L - 11 -- 63 15 -- 21 78 

Nitrate 14797-55-8 µg/L 285,966 55,116 112,209 6,570 153,000 149,068 1,560 84,177 

Nitrite 14797-65-0 µg/L 196 193 256 255 181 224 160 246 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- -- - -- -- -- --
Octachlorodibenzofuran 39001-02-0 µg/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 

Analvte Name CAS# Units 699-49-57A 699-50-56 699-50-59 699-52-55 699-53-55B 699-53-55C 699-14-46A 699-55-57 

Phenol 108-95-2 µg/L -- - -- -- - -- -- --
Selenium 7782-49-2 µg/L -- -- -- - -- -- 4.2 -

Silver 7440-22-4 µg/L -- -- -- -- -- -- -- --
Strontium 7440-24-6 µg/L 545 329 443 363 465 516 146 354 

Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- --

Tin 7440-31-5 µg/L -- - - - - -- -- --
Toluene 108-88-3 µg/L -- -- -- -- -- -- -- --

Tributyl phosphate 126-73-8 µg/L -- 0.63 -- 1.7 -- -- -- --
Trichloroethene 79-01-6 µg/L -- -- -- -- -- -- -- --

Uranium 7440-61-1 µg/L 21 5.0 13 5.3 4.6 4.9 -- 6.8 

Vanadium 7440-62-2 µg/L 22 19 15 29 15 18 -- 12 

Zinc 7440-66-6 µg/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 2.9 180 - -- -- -- -- --

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 -- -- -- -- -- -- -- --
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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 

Analvte 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 µg/L -- -- -- -- -- -- -- -- -
Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- -

Acetophenone 98-86-2 µg/L -- -- -- -- -- -- -- -- --
Aluminum 7429-90-5 µg/L -- -- -- - - 34 -- 43 - 48 

Antimony 7440-36-0 µg/L -- -- -- -- -- -- -- --41 --
Arsenic 7440-38-2 µg/L 15 -- 11 6.8 4.8 3.8 1.6 4.0 2.1 

Barium 7440-39-3 µg/L 18 26 14 15 21 22 101 88 119 

Benzene 71-43-2 µg/L -- -- -- -- -- -- -- -- 2.5 

Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 µg/L -- -- -- -- -- -- -- 2.6 11 

Boron 7440-42-8 µg/L 29 - -- - 23 27 -- 18 --

Butylbenzylphthalate 85-68-7 µg/L - -- -- -- -- -- -- - --

Cadmium 7440-43-9 µg/L -- -- -- -- -- -- -- -- --
Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- -- -- -- -- -- -- 2.3 

Chloroform 67-66-3 µg/L -- -- -- -- -- -- -- -- 1.3 

Chromium 7440-47-3 µg/L 16 5.0 12 2.1 2.8 4.9 -- 4.8 --

Chromium (Dissolved) 7440-47-3-D µg/L 16 7.6 12 9.9 2.9 5.0 -- 5.5 --
' Cobalt 7440-48-4 µg/L -- -- -- -- -- -- - 0.12 --

Copper 7440-50-8 µg/L - -- - -- 0.36 4.1 -- 0.26 -

Cyanide 57-12-5 µg/L -- -- -- -- -- -- 31 -- --
D i-n-octyl phth a late 117-84-0 µg/L -- -- -- -- -- -- -- -- --

Fluoride 16984-48-8 µg/L 759 542 763 642 462 293 76 203 110 

Hexavalent Chromium 18540-29-9 µg/L 13 -- 9.7 -- 2.4 4.7 -- 3.9 --
Iron 7439-89-6 µg/L 94 117 -- 95 85 224 295 298 198 

Lead 7439-92-1 µg/L -- -- -- 0.82 -- -- -- -- --
Lithium 7439-93-2 µg/L 12 -- 12 13 -- 6.8 -- -- --

Manganese 7439-96-5 µg/L 14 -- -- -- 0.62 1.4 4.1 102 246 

Mercury 7439-97-6 µg/L -- -- -- -- -- -- -- -- --

Methyl methacrylate 80-62-6 µg/L - - -- -- -- -- -- - --

Methyl methanesulfonate 66-27-3 µg/L -- -- -- -- -- -- -- - --
Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- -- -- --

Molybdenum 7439-98-7 µg/L 5.6 -- 5.8 5.2 7.3 7.2 -- 5.1 --
Nickel 7440-02-0 µg/L -- -- -- 8.0 0.97 0.44 - 0.54 7.0 

Nitrate 14797-55-8 µg/L 15,145 30,314 14,623 19,567 25,600 26,161 40,616 2,135 2,267 

Nitrite 14797-65-0 µg/L -- 305 235 204 217 240 161 186 328 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- - -- -- -- - -- -- -
Octachlorodibenzofuran 39001-02-0 µg/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 

Analvte Name CAS# Units 699-62-43F 699-64-82 699-65-50 699-66-58 699-66-64 699-70-68 299-E33-12 299-E33-50 699-52-55B 

Phenol 108-95-2 µg/L -- - -- -- -- -- -- -- --

Selenium 7782-49-2 µg/L 1.3 -- 1.0 1.8 3.1 3.1 - -- --
Silver 7440-22-4 µg/L -- -- -- -- -- -- -- -- --

Strontium . 7440-24-6 µg/L 236 221 171 165 190 191 283 241 296 

Thallium 7440-28-0 µg/L - -- -- -- - -- -- - 0.065 

Tin 7440-31-5 µg/L -- -- -- -- -- -- -- -- --
Toluene 108-88-3 µg/L -- -- - -- -- -- - -- 2.3 

Tributyl phosphate 126-73-8 µg/L -- -- -- -- -- -- -- -- 8.4 

Trichloroethene 79-01-6 µg/L -- -- -- -- -- 1.7 -- -- --
Uranium 7440-61-1 µg/L - 3.0 -- -- 2.9 2.4 3.3 2.4 3.3 

Vanadium 7440-62-2 µg/L 28 24 27 21 16 22 10 11 11 

Zinc 7440-66-6 µg/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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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 

1, 1, 1-Trichloroethane 71-55-6 µg/L -- -- -- -- -- -- -- -- -- --
1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- -- -- -- -- -- --
1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-
39227-28-6 µg/L -- -- -- -- -- -- -- -- --Hexachlorodibenzo-p-dioxin --

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- -- -- 17 -- -- - --
Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- -- -- -- -- -- -- -- --

Antimony 7440-36-0 µg/L -- -- 72 101 -- -- -- -- -- 54 

Arsenic 7440-38-2 µg/L 9.7 5.5 7.4 7.6 7.5 6 .1 8.1 9.6 11 5.7 

Barium 7440-39-3 µg/L 16 88 79 79 75 82 27 25 20 40 

Benzyl alcohol 100-51-6 µg/L -- -- -- -- -- -- -- -- -- --

Beryllium 7440-41-7 µg/L -- 9.4 -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 µg/L -- -- -- -- -- -- -- 6.7 -- --

Boron 7440-42-8 µg/L -- -- -- -- -- -- -- -- -- --

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- -- -- -- -- --
Bromoform 75-25-2 µg/L -- -- -- -- -- -- -- -- -- --

Bromomethane 74-83-9 µg/L -- -- -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 µg/L -- 18 -- -- -- -- -- -- -- --

Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- -- -- - -- -- -- -- --
Chloroform 67-66-3 µg/L -- -- 0.22 -- -- 0.57 -- -- -- --

Chromium 7440-47-3 µg/L 23 17 13 20 18 -- 7.5 -- -- --
Chromium (Dissolved) 7440-47-3-D µg/L 6.0 -- 17 8.0 15 -- 9.1 16 -- --

Cobalt 7440-48-4 µg/L -- 19 -- -- -- -- -- -- -- --
Copper 7440-50-8 µg/L -- 38 4.1 -- 23 -- -- 5.0 -- --

Dibromochloromethane 124-48-1 µg/L -- -- -- -- - -- -- -- -- --
Diethylphthalate 84-66-2 µg/L - -- -- -- -- -- -- -- -- --

Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- -- -- --
Ethylbenzene 100-41-4 µg/L -- -- -- -- -- -- -- -- -- --

Fluoride 16984-48-8 µg/L 312 306 202 208 211 221 224 215 260 167 

Hexavalent Chromium 18540-29-9 µg/L -- -- -- -- -- -- -- -- -- --
Iron 7439-89-6 µg/L 1,027 5,287 63 160 87 49 412 350 129 95 

Lead 7439-92-1 µg/L -- -- 0.12 -- -- 0.10 -- -- -- --
Lithium 7439-93-2 µg/L -- -- -- -- -- -- -- -- -- --

Manganese 7439-96-5 µg/L 40 225 9.0 7.6 -- -- 62 57 - 4.3 

Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- -- -- -- --

Molybdenum 7439-98-7 µg/L -- -- -- -- -- -- -- -- -- --
Nickel 7440-02-0 µg/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 µg/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 µg/L 191 263 289 246 284 147 -- 174 126 198 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- - -- - 2.9 -- -- -- --

Selenium 7782-49-2 µg/L -- -- -- -- -- -- - -- -- --
Silver 7440-22-4 µg/L -- 5.5 -- -- -- -- -- -- -- 4.0 

Strontium 7440-24-6 µg/L 147 345 480 449 375 453 203 195 184 335 

Tetrachloroethene 127-18-4 µg/L -- -- -- -- -- -- -- -- -- --

Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- -- -- --
Tin 7440-31-5 µg/L -- -- - -- -- -- -- -- -- --

Toluene 108-88-3 µg/L -- -- -- -- -- -- -- -- -- --
Tributyl phosphate 126-73-8 µg/L -- -- - -- -- -- -- - -- --

Trichloroethene 79-01-6 µg/L -- -- 1.7 1.1 2.8 3.1 -- -- -- --
Trichloromonofluoromethane 75-69-4 µg/L -- -- -- -- -- -- -- -- -- --

Uranium 7440-61-1 µg/L - 13 30 12 27 106 -- -- - 3.3 

Vanadium 7440-62-2 µg/L 40 24 23 21 26 24 28 34 41 24 

Xylenes (total) 1330-20-7 µg/L -- -- - -- -- -- -- -- -- --
Zinc 7440-66-6 µg/L -- 79 4.1 - -- 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 2.4 2.4 2.4 5.1 

Protactinium-231 14331-85-2 pCi/L -- -- -- -- -- -- -- -- -- --
Selenium-79 15758-45-9 pCi/L -- -- -- -- - -- -- -- -- --

Strontium-90 10098-97-2 pCi/L 2.1 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 -- -- -- --

32 



ECF-HANFORD-13-0035, REV. 0 

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 Fanns 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-E25-94 699-43-45 8 

1, 1, 1-Trichloroethane 71-55-6 µg/L -- -- -- -- -- -- -- -- -- --

1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- -- -- - -- -- --
1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- - -- -- --

1,2,3,4,7,8-
39227-28-6 µg/L -- -- 1.70E-06 -- -- -- -- -- - --

Hexachlorodibenzo-p-dioxin 

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- -- -- -- -- -- - --

Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- -- -- -- -- - -- -- --
Antimony 7440-36-0 µg/L 46 -- - -- -- -- 45 -- -- --
Arsenic 7440-38-2 µg/L 8.8 9.1 6.9 10 9.9 11 11 8.0 8.4 10.0 

Barium 7440-39-3 µg/L 48 33 41 57 43 21 35 60 58 33 

Benzyl alcohol 100-51-6 µg/L -- - -- -- -- -- -- -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) phthalate 117-81-7 µg/L - - -- -- -- -- -- -- -- --
Boron 7440-42-8 µg/L -- -- -- -- -- -- -- -- -- --

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- -- -- -- -- --
Bromoform 75-25-2 µg/L -- -- -- -- -- -- -- -- -- --

Bromomethane 74-83-9 µg/L -- -- -- -- -- -- -- -- -- --
Butylbenzylphthalate 85-68-7 µg/L -- - -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L 4.4 - -- -- -- -- -- 5.2 -- --
Carbon disulfide 75-15-0 µg/L - - -- -- - -- -- -- -- -

Carbon tetrachloride 56-23-5 µg/L -- - -- -- - -- -- -- - --

Chloroform 67-66-3 µg/L -- -- -- -- -- -- -- -- -- --

Chromium 7440-47-3 µg/L 15 7.3 51 -- 10 15 118 37 16 7.5 

Chromium (Dissolved) 7440-47-3-D µg/L 8.3 6.6 9.0 18 6.0 8.1 13 20 -- --
Cobalt 7440-48-4 µg/L 4.0 -- -- -- -- -- -- -- - --
Copper 7440-50-8 µg/L 5.6 - 6.2 -- - -- 6.6 -- 12 --

Dibromochloromethane 124-48-1 µg/L -- -- -- -- -- -- -- -- -- -

Diethylphthalate 84-66-2 µg/L -- - -- -- -- -- - - -- --
Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- -- -- --

Ethylbenzene 100-41-4 µg/L - - -- -- -- -- - -- - --
Fluoride 16984-48-8 µg/L 197 219 164 193 318 187 507 144 155 186 

Hexavalent Chromium 18540-29-9 µg/L -- -- 191 -- -- -- -- -- -- --
Iron 7439-89-6 µg/L 40 35 302 76 59 97 317 55 229 68 

Lead 7439-92-1 µg/L 0.19 0.11 0.14 -- -- -- -- 0.48 0.36 --

Lithium 7439-93-2 µg/L - -- -- -- - -- -- - -- --
Manganese 7439-96-5 µg/L 5.2 -- 12 -- - -- 15 48 37 --

Methylene chloride 75-09-2 µg/L -- -- -- -- -- - -- - - --
Molybdenum 7439-98-7 µg/L - -- -- - - -- -- - -- --

Nickel 7440-02-0 µg/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 Fanns 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-E25-94 699-43-45· 
Nitrate 14797-55-8 µg/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 µg/L 203 173 182 157 175 162 150 241 194 233 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 µg/L -- -- 4.5 -- -- -- -- -- -- --

Silver 7440-22-4 µg/L 8.7 -- -- -- -- 5.8 -- 9.1 -- --

Strontium 7440-24-6 µg/L 263 240 302 254 253 132 201 396 330 158 

Tetrachloroethene 127-18-4 µg/L -- -- -- -- -- -- -- -- -- --

Thallium 7440-28-0 µg/L -- -- -- -- -- -- - - - --
Tin 7440-31 -5 µg/L -- -- -- -- -- -- -- -- -- --

Toluene 108-88-3 µg/L -- -- -- - - - -- -- -- --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- -- -- -- - -- --
T richloroethene 79-01-6 µg/L -- -- -- -- -- -- -- -- -- --

Trichloromonofluoromethane 75-69-4 µg/L -- -- -- -- -- -- -- -- -- -

Uranium 7440-61-1 µg/L 2.4 2.5 -- 2.5 - 2.1 - 2.4 1.9 2.8 

Vanadium 7440-62-2 µg/L 30 25 23 31 27 35 32 25 24 35 

Xylenes (total) 1330-20-7 µg/L -- -- -- -- -- -- -- -- -- --

Zinc 7440-66-6 µg/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 4.3 3.0 4.9 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 4.5 --

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 216-8-3 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 OU 

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 µg/L -- -- -- -- -- -- -- -
1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- -- -- -- --
1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- -- -

1,2 ,3,4,7,8-Hexachlorodibenzo-p-
39227-28-6 µg/L -- -- -- -- -- -- --dioxin --

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- - -- -- - --
Acetone 67-64-1 µg/L -- -- -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- -- -- -- -- -- --
Antimony 7440-36-0 µg/L -- 52 -- -- -- -- -- --
Arsenic 7440-38-2 µg/L 3.0 2.1 2.3 6.8 5.5 8.3 -- 5.6 

Barium 7440-39-3 µg/L 72 50 48 24 -- 28 -- 55 

Benzyl alcohol 100-51-6 µg/L -- -- -- -- -- -- -- --

Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117-81-7 µg/L -- -- -- -- -- -- -- --

Boron 7440-42-8 µg/L -- - -- -- -- -- -- 7.2 

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- -- -- --
I 

Bromoform 75-25-2 µg/L -- -- -- -- -- -- -- --

Bromomethane 74-83-9 µg/L -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L -- -- -- -- -- -- -- --
Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- -

Carbon tetrachloride 56-23-5 µg/L -- -- -- -- -- -- -- --
Chloroform 67-66-3 µg/L -- -- -- -- -- -- -- --

Chromium 7440-47-3 µg/L 6.3 3.6 25 7.0 -- 47 -- 7.1 

Chromium (Dissolved) 7 440-4 7 -3-D µg/L -- 3.7 -- 16 -- -- -- 3.6 

Cobalt 7440-48-4 µg/L 7.3 -- -- -- -- -- -- --
Copper 7440-50-8 µg/L -- -- 12 - -- -- -- --

Dibromochloromethane 124-48-1 µg/L -- -- -- -- -- -- -- --
Diethylphthalate 84-66-2 µg/L -- -- -- -- -- -- -- --

Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- --

Ethyl benzene 100-41-4 µg/L -- -- -- -- -- -- -- --

Fluoride 16984-48-8 µg/L 299 347 200 356 -- 325 259 250 

Hexavalent Chromium 18540-29-9 µg/L -- -- -- -- -- - -- --
Iron 7439-89-6 µg/L 19,500 224 36,000 76 -- 370 -- 72 

Lead 7439-92-1 µg/L -- -- -- -- -- -- -- --
Lithium 7439-93-2 µg/L -- -- -- -- -- -- -- --

Manganese 7439-96-5 µg/L 587 7.3 930 -- - -- - 4.7 

Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- -- --
Molybdenum 7439-98-7 µg/L -- -- -- -- -- -- -- 2.4 
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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 OU 

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 µg/L -- 9.0 25 5.7 -- 14 -- 0.44 

Nitrate 14797-55-8 µg/L 8,167 10,225 9,250 7,968 - 3,329 30,600 30,902 

Nitrite 14797-65-0 µg/L 401 294 874 227 - 267 152 157 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- -- - -- -- -- --
Selenium 7782-49-2 µg/L -- -- -- -- -- -- -- --

Silver 7440-22-4 µg/L -- -- -- -- -- -- -- --
Strontium 7440-24-6 µg/L 258 220 231 192 -- 197 -- 330 

Tetrachloroethene 127-18-4 µg/L -- -- -- -- -- - -- --

Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- --

Tin 7440-31-5 µg/L -- -- -- - -- -- -- --
Toluene 108-88-3 µg/L -- -- -- -- -- - -- --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- -- -- -- -
Trichloroethene 79-01-6 µg/L -- -- -- -- -- -- -- -

Trichloromonofluoromethane 75-69-4 µg/L -- -- -- -- -- -- -- --

Uranium 7440-61-1 µg/L 3.6 3.6 -- 3.8 -- 5.2 -- 4.4 

Vanadium 7440-62-2 µg/L 29 26 17 30 -- 26 -- 19 
a 

Xylenes (total) 1330-20-7 µg/L -- -- -- -- -- - -- --

Zinc 7440-66-6 µg/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 5.1 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 2.4 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 1.4 -- -- -- -- -- -- 1.5 
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Table 4-12. Summary of Analytes and Exposure Point Concentrations for Wells Associated with NRDWUSWL Exposure Area in the 200-PO-1 Groundwater OU 

NRDWUSWL 

Analyte Name CAS# Units 699-22-35 699-23-34A 699-23-348 699-24-33 699-24-34A 699-24-348 699-24-34C 699-25-34A 699-25-348 699-25-34D 699-26-33 
1, 1, 1-Trichloroethane 71-55-6 µg/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 µg/L 0.18 0.16 0.18 0.17 0.17 0.16 -- -- -- 0.094 0.090 

1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- -- -- -- -- 0.19 

1,2,3,4,7,8-Hexachlorodibenzo- 39227-28-6 µg/L -- -- -- -- -- -- -- -- -- -- --
p-dioxin 

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- -- -- -- - -- -- -- -
Acetone 67-64-1 µg/L 6.6 -- -- -- 1.4 -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- -- -- -- -- - -- -- -- --
Antimony 7440-36-0 µg/L 0.14 0.20 0.16 2.7 0.16 0.15 0.11 -- -- 62 --
Arsenic 7440-38-2 µg/L 2.7 2.5 2.3 2.4 3.1 2.3 2.0 -- - -- 3.0 

Barium 7440-39-3 µg/L 149 116 128 99 94 97 82 107 70 74 63 

Benzyl alcohol 100-51-6 µg/L -- -- -- -- -- -- -- - -- -- --
Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) phthalate 117-81-7 µg/L -- -- 1.9 -- -- -- -- 14 3.2 -- --
Boron 7440-42-8 µg/L -- -- -- -- -- -- -- -- -- -- --

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- -- -- -- -- -- --

Bromoform 75-25-2 µg/L -- -- -- -- -- - -- -- -- -- --
Bromomethane 74-83-9 µg/L -- -- -- -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 µg/L -- -- -- -- -- -- -- -- -- -- --

Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L 1.0 2.1 -- -- -- -- -- 1.0 -- 0.098 --
Chloroform 67-66-3 µg/L 0.26 0.11 0.30 0.10 0.10 -- -- 0.23 0.23 0.18 0.24 

Chromium 7440-47-3 µg/L 8.9 7.6 8.1 6.0 8.2 32 27 10 14 11 17 

Chromium (Dissolved) 7440-47-3-D µg/L 14 6.9 5.2 3.2 4.1 7.6 35 -- -- 17 17 

Cobalt 7440-48-4 µg/L -- -- -- -- -- -- -- -- -- -- --
Copper 7440-50-8 µg/L 4.0 -- -- 5.0 -- 4.0 -- -- -- -- --

Dibromochloromethane 124-48-1 µg/L -- -- -- -- -- -- - -- -- - --
Diethylphthalate 84-66-2 µg/L -- -- -- -- -- -- -- -- -- -- --

Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- -- -- -- --
Ethylbenzene 100-41-4 µg/L -- -- -- -- -- 2.1 -- -- -- -- --

Fluoride 16984-48-8 µg/L 116 187 165 221 223 229 227 237 282 249 265 

Hexavalent Chromium 18540-29-9 µg/L -- -- -- -- -- -- -- -- -- -- --
Iron 7439-89-6 µg/L 51 70 34 146 51 1,558 143 73 -- 52 366 

Lead 7439-92-1 µg/L -- -- -- -- -- -- -- -- -- -- --

Lithium 7439-93-2 µg/L -- -- -- -- -- -- -- -- -- - -
Manganese 7439-96-5 µg/L 4.2 -- -- -- 4.1 6.0 - -- -- -- 9.1 

Methylene chloride 75-09-2 µg/L -- -- -- -- -- -- -- -- -- -- 1.5 

Molybdenum 7439-98-7 µg/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 

NRDWU 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 699-25-340 699-26-33 
Nickel 7440-02-0 µg/L 7.1 5.7 5.2 8.0 19 9.6 11 -- - -- 6.0 

Nitrate 14797-55-8 µg/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 µg/L 907 733 799 756 601 655 - 585 446 867 478 

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- -- -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 µg/L -- -- -- - -- -- -- -- -- -- --

Silver 7440-22-4 µg/L -- -- 5.4 5.6 7.0 -- -- -- - -- --
Strontium 7440-24-6 µg/L 613 495 500 469 413 429 484 386 337 355 363 

Tetrachloroethene 127-18-4 µg/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 µg/L -- - -- -- -- -- -- -- - -- --

Tin 7440-31-5 µg/L -- - - -- -- -- -- -- - - -
Toluene 108-88-3 µg/L -- -- -- -- 1.4 -- -- -- - - --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- -- -- -- -- -- -- --
Trichloroethene 79-01-6 µg/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 µg/L -- -- -- - - -- -- 0.29 0.51 0.50 0.58 

Uranium 7440-61-1 µg/L -- -- - -- -- - -- -- -- -- 8.0 

Vanadium 7440-62-2 µg/L 9.6 11 9.0 11 11 13 16 9.7 15 14 16 

Xylenes (total) 1330-20-7 µg/L -- -- -- -- 1.4 4.1 -- -- -- -- --
Zinc 7440-66-6 µg/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) 

Analyte Name CAS# Units 200-PO-1 Far Field 

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 µg/L -- -- -- - -- -- -- --
1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- -- -- -- --
1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- -- --

1,2,3,4,7,8-
Hexachlorodibenzo-p- 39227-28-6 µg/L -- -- -- -- -- -- -- --

dioxin 

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- - -- -- - --

Acetone 67-64-1 µg/L -- - -- -- -- -- -- --

Aluminum 7429-90-5 µg/L -- -- - -- -- -- 128 --
Antimony 7440-36-0 µg/L -- -- -- -- -- -- 34 --
Arsenic 7440-38-2 µg/L 2.6 2.8 2.3 4.9 -- 15 4.8 13 

Barium 7440-39-3 µg/L 40 21 18 24 60 28 81 58 

Benzyl alcohol 100-51-6 µg/L -- -- -- - -- 1.1 -- --

Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- --

Bis(2-ethylhexyl) 
117-81-7 µg/L -- -- -- -- -- -- -- --phthalate 

Boron 7440-42-8 µg/L -- -- -- - -- -- -- 29 

Bromodichloromethane 75-27-4 µg/L 2.1 1.6 1.0 -- -- 0.56 -- --
Bromoform 75-25-2 µg/L 2.9 2.5 2.3 -- -- -- -- --

Bromomethane 74-83-9 µg/L 0.33 0.41 0.33 -- -- -- -- --
Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- --

Cadmium 7440-43-9 µg/L -- -- -- -- -- -- - --
Carbon disulfide 75-15-0 µg/L -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- -- -- -- -- 0.16 --
Chloroform 67-66-3 µg/L 1.1 0.76 0.47 -- -- 7.1 -- --
Chromium 7440-47-3 µg/L -- -- 8.1 4.3 6.8 -- 7.5 6.6 

Chromium (Dissolved) 7 440-4 7-3-D µg/L -- -- -- 3.6 7.4 -- 6.2 6.9 

Cobalt 7440-48-4 µg/L -- -- -- -- -- -- 0.90 --
Copper 7440-50-8 µg/L 4.3 15 18 0.29 -- 3.2 0.63 --

Dibromochloromethane 124-48-1 µg/L 3.3 2.8 2.2 -- -- -- - --
Diethylphthalate 84-66-2 µg/L -- -- 1.7 -- -- -- -- --

· Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- --

Ethyl benzene 100-41-4 µg/L - -- -- -- -- -- -- --
Fluoride 16984-48-8 µg/L 246 230 236 256 179 279 159 306 

Hexavalent Chromium 18540-29-9 µg/L -- -- -- -- -- -- -- 2.5 

Iron 7439-89-6 µg/L 147 130 112 147 49 394 149 202 

Lead 7439-92-1 µg/L 0.36 -- 1.8 -- -- -- 0.42 0.39 

Lithium 7439-93-2 µg/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) 

Analvte Name CAS# Units 200-PO-1 Far Field 

499-S0-7 499-S0-8 499-S1-8J 699-10-54A 699-12-2C 699-13-1A 699-13-3A 
Manganese 7439-96-5 µg/L 269 16 16 4.6 -- 46 5.2 

Methylene chloride 75-09-2 µg/L -- -- -- 0.39 -- -- --
Molybdenum 7439-98-7 µg/L 8.5 8.8 8.9 2.8 - 6.0 2.0 

Nickel 7440-02-0 µg/L -- -- 4.0 -- 17 - 17 

Nitrate 14797-55-8 µg/L 3,709 16,600 695 21 ,010 58,851 14,300 110,272 

Nitrite 14797-65-0 µg/L 394 306 281 270 181 -- 272 

n-Nitrosodi-n-
621-64-7 µg/L 

dipropylamine -- -- -- -- -- -- --

Selenium 7782-49-2 µg/L -- -- -- 2.3 -- -- 2.6 

Silver 7440-22-4 µg/L -- -- -- -- -- -- 18 

Strontium 7440-24-6 µg/L 198 201 170 205 367 232 406 

Tetrachloroethene 127-18-4 µg/L -- -- -- -- -- -- --

Thallium 7440-28-0 µg/L -- -- -- - -- -- --

Tin 7440-31-5 µg/L 0.18 0.12 0.26 -- -- -- -
Toluene 108-88-3 µg/L -- -- -- -- -- - --

Tributyl phosphate 126-73-8 µg/L -- -- -- -- - -- --

Trichloroethene 79-01-6 µg/L -- -- -- -- -- -- --
Trichloromonofluorometha 

75-69-4 µg/L - -- -- -- -- -- --
ne 

Uranium 7440-61-1 µg/L 3.6 4.7 0.26 1.8 10 6.1 10 

Vanadium 7440-62-2 µg/L - -- - 24 10 20 11 

Xylenes (total) 1330-20-7 µg/L -- -- - -- -- -- --

Zinc 7440-66-6 µg/L 76 12 14 14 -- -- 5.0 

Americium-241 14596-10-2 pCi/L - -- -- 0.11 - -- --

Carbon-14 14762-75-5 pCi/L -- -- -- -- -- -- --

lodine-129 15046-84-1 pCi/L -- -- -- -- -- -- --
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 

Tritium 10028-17-8 pCi/L 8,472 8,131 2,529 -- 130,978 -- 934,736 

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 -- -- --

40 

699-20-20 

--
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--
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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 699-58-19 

1, 1, 1-Trichloroethane 71-55-6 µg/L -- -- -- -- -- -- -- -- -- -- --
1, 1-Dichloroethane 75-34-3 µg/L -- -- -- -- -- -- -- -- -- -- --

1, 1-Dichloroethene 75-35-4 µg/L -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-Hexachlorodibenzo-p-
39227-28-6 µg/L -- -- -- -- -- -- -- -- -- -- --dioxin 

2,6-Dinitrotoluene 606-20-2 µg/L -- -- -- -- -- -- -- -- -- -- --
Acetone 67-64-1 µg/L -- -- -- -- -- -- -- -- 1.2 -- 1.6 

Aluminum 7429-90-5 µg/L 19 -- -- -- -- - -- -- -- -- 13 

Antimony 7440-36-0 µg/L -- -- -- -- -- -- 66 56 -- -- --

Arsenic 7440-38-2 µg/L 9.0 4.2 5.7 -- 4.4 5.4 6.3 -- -- -- 13 

Barium 7440-39-3 µg/L 72 50 29 259 48 17 55 59 49 107 61 

Benzyl alcohol 100-51-6 µg/L -- -- -- - -- -- -- -- -- -- --

Beryllium 7440-41-7 µg/L -- -- -- -- -- -- -- -- -- -- --
Bis(2-ethylhexyl) phthalate 117~81-7 µg/L -- -- -- 1.0 -- -- -- -- 12 -- 3.0 

Boron 7440-42-8 µg/L 22 -- 42 -- -- 28 52 -- -- -- 107 

Bromodichloromethane 75-27-4 µg/L -- -- -- -- -- -- -- -- -- -- --
Bromoform 75-25-2 µg/L -- -- -- -- -- -- -- -- -- -- --

Bromomethane 74-83-9 µg/L -- -- -- -- -- -- -- -- -- -- --

Butylbenzylphthalate 85-68-7 µg/L -- -- -- -- -- -- -- -- -- -- --
Cadmium 7440-43-9 µg/L -- -- -- -- -- -- -- 4.5 -- -- --

Carbon disulfide 75-15-0 µg/L -- 0.12 -- -- -- -- -- -- -- -- --

Carbon tetrachloride 56-23-5 µg/L -- -- -- -- -- -- 4.6 -- 7.4 4.0 --

Chloroform 67-66-3 µg/L -- 0.14 -- -- 0.31 0.10 0.11 -- -- -- --
Chromium 7440-47-3 µg/L 4.7 4.1 9.6 -- 18 5.0 6.1 11 6.4 11 1.1 

Chromium (Dissolved) 
7440-47-3-

µg/L 4.1 2.8 6.8 24 5.3 11 5.7 7.8 1.1 
D 

-- --

Cobalt 7440-48-4 µg/L -- -- -- -- 4.2 -- 1.0 -- -- -- --
Copper 7440-50-8 µg/L -- -- 0.40 -- 9.4 -- -- -- -- -- --

Dibromochloromethane 124-48-1 µg/L -- -- -- -- -- -- -- -- -- -- --
Diethylphthalate 84-66-2 µg/L -- -- -- -- -- -- -- -- -- -- --

Ethyl methacrylate 97-63-2 µg/L -- -- -- -- -- -- -- -- -- -- --

Ethyl benzene 100-41-4 µg/L -- -- -- -- -- -- -- -- -- -- --

Fluoride 16984-48-8 µg/L 166 275 401 1,176 385 487 287 267 251 205 894 

Hexavalent Chromium 18540-29-9 µg/L -- -- 3.3 -- -- -- -- -- -- -- --
Iron 7439-89-6 µg/L 41 2,600 114 5,897 40 626 414 237 130 122 57 

Lead 7439-92-1 µg/L 1.3 0.20 0.64 0.81 -- -- 0.42 -- -- -- --
Lithium 7439-93-2 µg/L 8.5 7.3 11 -- -- 10 22 -- - -- 23 

Manganese 7439-96-5 µg/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 699-88-19 

Methylene chloride 75-09-2 µg/L -- - -- -- -- -- -- -- 1.9 -- --
Molybdenum 7439-98-7 µg/L 0.88 3.2 8.1 -- -- 11 5.6 -- -- -- 3.7 

Nickel 7440-02-0 µg/L -- -- 6.0 -- -- -- -- -- 6.1 79 --
Nitrate 14797-55-8 µg/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 µg/L -- - 201 325 260 229 208 238 281 214 -

n-Nitrosodi-n-dipropylamine 621-64-7 µg/L -- - -- -- -- -- -- -- -- -- --
Selenium 7782-49-2 µg/L 2.0 2.0 2.0 -- -- 0.94 6.1 -- -- - 1.3 

Silver 7440-22-4 µg/L -- -- -- -- -- -- -- -- -- -- --

Strontium 7440-24-6 µg/L 281 265 194 126 238 163 315 328 294 505 233 

Tetrachloroethene 127-18-4 µg/L - - -- - - - -- -- -- 4.0 --
Thallium 7440-28-0 µg/L -- -- -- -- -- -- -- -- - -- --

Tin 7440-31-5 µg/L -- -- -- -- -- -- -- -- -- -- --

Toluene 108-88-3 µg/L -- -- -- -- -- -- -- -- -- -- --
Tributyl phosphate 126-73-8 µg/L -- - -- -- -- -- 5.8 -- -- - --

T richloroethene 79-01-6 µg/L -- -- -- -- -- -- -- -- -- 2.3 --

Trichloromonofluoromethane 75-69-4 µg/L -- -- -- -- -- -- -- -- -- -- --
Uranium 7440-61-1 µg/L -- -- 2.7 0.17 6.8 1.2 12 15 9.8 98 4.6 

Vanadium 7440-62-2 µg/L 23 -- 19 - 29 16 14 14 13 10 21 

Xylenes (total) 1330-20-7 µg/L -- -- - -- -- -- -- -- -- -- --
Zinc 7440-66-6 µg/L 17 4.0 13 7,046 107 8.4 66 -- 8.7 6.1 7.0 

Americiu m-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 -- 4.5 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 2.4 --
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-I 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. 

• Tier I - The EPA Integrated Risk Information System (1R1S) 

• Tier 2-The EPA Provisional Peer Reviewed Toxicity Values (PPRTVs) 

• Tier 3 - Other Toxicity Values 

Tier 1 - IRIS 
The preferred source of toxicity data is the EPA IRlS 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 IRlS, that 
value is used in preference to any other value. 

Tier 2 - PPRTVs 
lf a toxicity value is not available in IRIS, the next source is the EPA PPR TVs. 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: 

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

• 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. 

• 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. 

• Nitrate. A derived RfD for nitrate (NO3-) was calculated from the RID reported in IRIS, which is 
given as 1.6 mg/kg-day for nitrate as nitrogen (NO3- 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 RID for nitrate 
= (1.6 mg NQ3· as N/kg-day) x (1 mg NO3"/0.226 mg NO3· as N) = 7.1 mg NO3./kg-day. 

• Nitrite. A derived RID for nitrate (NO2·) was calculated from the RID reported in IRIS, which is 
given as 0.1 mg/kg-day for nitrite as nitrogen (NO2· 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 NO2· = (14 g/mol)/( 46 g/mol) = 0.304. The derived RID for nitrite = 
(0.1 mg No2· as N/kg-day) x (1 mg NO2·/0.304 mg NO2· as N) = 0.3 mg NO2./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. 

• 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)" 1

, 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- I 6 were obtained from EPA, 200 I , 
"Health Effects Assessment Summary Tables database"/ "April 16, 2001 Update : Radionuclide Toxicity," 
/ "Radionuclide Table: Radionuclide Carcinogenicity - Slope Factors." 
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Table 4-15. Toxicity Values for 200-BP-5 Groundwater Operable Unit 

Oral Cancer Slope Inhalation 
Facto..- Unit Risk 

(mg/kg-day)·1 (IUR)• 
or (JJg/m3)-1 

Oral 
Slope Factor 

Inhalation Or 
Reference Reference 

Dose· Water lngestionb Concentration• 
Slope Factor GIABS•,b Kpc SC ye re fAC 
lnhalatlonb 

Analyte Name (mg/kg-day) Source (Rlsk/pCI) Source (mg/m3) Source (Rlsk/pCI) Source Volatile•,b (unltless) (cm/hr) (unltless) (hours/event) (hours) (unltless) 

2-Hexanone 0.005 I -- -- 0.03 I -- -- Yes 1 0.00355d -- -- - --

Acetone 0.9 I -- -- 31 A -- -- Yes 1 0.000512d -- -- -- --

Acetophenone 0.1 I -- - -- -- -- -- Yes 1 0.00372d -- -- -- --

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 I -- -- -- -- -- -- -- 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-ethylhexyl) 
0.02 I 0.014 I -- - -- -- -- 1 0.025 0.2 16.64 39.93 0.80 

phthalate 

Boron 0.2 I -- -- -- -- -- -- -- 1 0.001 -- -- -- --

Butylbenzylphthalate 0.2 I 0.0019 p -- -- -- -- -- 1 0.0385d -- -- -- --

Cadmium 0.0005 I -- -- -- -- -- -- -- 0.05 0.001 0.1 - -- --

Carbon disulfide 0.1 I -- -- 0.7 I -- -- Yes 1 0.017 0.1 0.3 0.72 1.00 

Carbon tetrachloride 0.004 I 0.07 I 0.1 I 0.000006 I Yes 1 0.016 0 0.78 1.86 1.00 

Chloroform 0.01 I 0.031 C 0.098 A 0.000023 I Yes 1 0.0068 -- 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 -- -- -- --

Cyanide 0.0006 I -- -- 0.0008 s -- -- Yes 1 0.001 -- - -- --

Di-n-octylphthalate 0.01 p -- -- -- -- -- -- -- 1 2.43d -- -- -- --

Fluoride 0.06 I -- - -- - -- -- -- 1 0.001 -- -- - --

Hexavalent Chromium 0.003 I -- -- -- -- -- -- -- 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 0.00355d -- -- -- --
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Table 4-15. Toxicity Values for 200-BP-5 Groundwater Operable Unit 

Oral Cancer Slope Inhalation 
Factor' Unit Risk 

(mg/kg-day)·1 (IUR)• 
or (J.19/ma).1 

Oral 
Slope Factor 

Inhalation Or 
Reference Reference 

Doee" Water lngestlen111 
Concentration• 

Slope Factor GIABSa,11 KpC 
9c ,c r FA• 

lnhalattonlil Analyte Name (mglkg-day) Source (Rlek/pCI) SouNe (mghr) Source fRlsk/nCI) Source Volatll ... b (unltlea) (cm/hr) (unltless) (hourslevellt} (hoU19) (unltlen ) 

Methyl methanesulfonate -- -- 0.099 C -- -- - -- -- 1 0.000138d -- -- -- --

Methylene chloride 0.006 I 0.002 I 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 I -- -- -- -- -- -- -- 1 0.001 -- -- -- --

Nitrite 0.3 I -- -- - -- -- -- -- 1 0.001 -- -- - --

n-Nitrosodi-n-
7 I 1 0.0023 0 0.57 1.37 1 dipropylamine -- -- -- -- -- -- --

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 0.0228d -- -- - --

Trichloroethene 0 .0005 I 0.046 I 0.002 I 4.1 E-06 I Yes 1 0.012 0.1 0.58 1.39 1.00 

Uranium 0.003 I -- -- - -- - -- - 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 -- -- 1.31 E-10 H -- -- -- -- -- 0.0005 -- -- -- -- --

Plutonium-239/240 -- - 1.35E-10 H -- -- -- -- -- 0.0005 -- - -- -- --
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Table 4-15. Toxicity Values for 200-BP-5 Groundwater Operable Unit 

Oral Cancer Slope Inhalation 
Facto,a Unit Risk 

(mg/kg-day)·1 (IUR)1 

or (1,1g/m3)-1 
Oral 

Slope Factor 
Inhalation Or 

Reference Reference 
0oae• Water lngeatlenb Concentration• 

Slope Factor GIABS•.b KpC • ,c re fAC 
lnhalatlonb 

AnalyteName (mg/kg-day) Source (Rlsk/pCi) Source (mg/m3) Source (Rlsk/nCI) Source Volatlle••b (unltle s) (cm/hr) (unitleas) (hours/event) (hours) (unltlen) 

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) 
I = 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. EPN540/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. 

1 = lag time 
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a e - oxIcItv a ues or - -T bl 4 16 T . . V I f 200 PO 1 G roun wa er ,pera d t 0 e rnt bl U . 

Oral Cancer Inhalation 
Slope Facto,.. Unit Risk 
(mg/kg-day)·1 

(IUR)• 
or (pg/ml )-1 

Oral 
Slope Factor 

Inhalation or 
Reference Reference 

DoH- Water lngestionb Concentration• 
Slope Factor GIABSa.b KpC ec y e re fAC 
lnhalationb 

Analyte Name (mg/kg-day) Source (Rlsk/pCI) Source (mglm3) Source IRlsk/nCI) Source Volatilea.b (unltlen) (cmlhr) (unltle88) (hou1"8/event) (houre) (unltlen) 

1, 1, 1-Trichloroethane 2 I -- -- 5 I -- -- 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 I -- -- 0.2 I -- -- Yes 1 0.012 0 0.37 0.89 1.00 

1,2,3,4 ,7,8-
0.000000007 WAC 13000 WAC -- - -- 1 0.81 5.6 6.82 30.09 0.50 

Hexachlorodibenzo-p-dioxin -- --

2,6-Dinitrotoluene 0.0003 X 1.5 p -- -- -- - -- 1 0.0021 0 1.12 2.69 1.00 

Acetone 0.9 I -- - 31 A -- -- Yes 1 0.000512d -- -- -- --

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 I -- -- -- -- -- -- -- 0.07 0.001 -- - -- --

Benzyl alcohol 0.1 p -- -- -- -- -- -- -- 1 0.00209d -- -- -- --

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 I -- - -- -- -- -- -- 1 0.001 -- -- -- --

Bromodichloromethane ' 0.02 I 0.062 I -- -- 0.000037 C Yes 1 0.0046 0 0.88 2.12 1.00 

Bromoform 0.02 I 0.0079 I -- -- -- -- -- 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 I 0.0019 p -- -- -- -- -- 1 0.0385d -- -- -- --

Cadmium 0.0005 I -- -- -- -- -- -- -- 0.05 0.001 -- -- - --

Carbon disulfide 0.1 I -- -- 0.7 I -- -- Yes 1 0.017 0.1 0.3 0.72 1.00 

Carbon tetrachloride 0.004 I 0.07 I 0.1 I 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 C Yes 1 0.0032 0 1.57 3.77 1.00 

Diethylphthalate 0.8 I -- -- -- -- -- -- -- 1 0.0039 0 1.87 4.5 1.00 

Ethyl methacrylate 0.09 H -- -- 0.3 p -- - Yes 1 0.00698d -- -- -- -

Ethylbenzene 0.1 I 0.011 C 1 I 0.0000025 C Yes 1 0.049 0.2 0.42 1.01 1.00 

Fluoride 0.06 C -- -- -- -- -- -- -- 1 0.001 -- -- -- --
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a e - OXICl [Y a ues T bl 4 16 T . "t V I or - -f 200 PO 1 G roun d water 0 Ipera e rn bl U ·t 

Oral Cancer Inhalation 
1; 

Slope Factor" Unit Risk 
(mg/kg-clay)·1 (IUR)• 

or (µg/m3)"1 
Oral 

Slope Factor 
Inhalation or 

Reference Reference 
Dose• Water lngestlonb Concentration• 

Slope Factor GIABS•,b KpC ec ,c t"C FA0 

lnhalatlonb 
Analyte Name (mg/kg-clay) Source (Rlsk/pCI) Source (mg/m3) Source fRlsk/oCI) Source Volat11.-,b (unltleu) (cm/hr) (unltless) (hourelevent) (hours) (unltless) 

Hexavalent Chromium 0.003 I -- -- -- -- -- -- -- 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 I -- -- -- -- -- -- -- 0.04 0.001 -- -- -- --

Methylene chloride 0.006 I 0.002 I 0.6 I 0.00000001 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 I -- -- -- -- -- -- -- 1 0.001 -- -- -- --

Nitrite 0.3 I -- -- -- -- -- -- -- 1 0.001 -- -- -- --

n-N itrosod i-n-d i propyla mine -- -- 7 I -- -- -- - -- 1 0.0023 0 0.57 1.37 1.00 

Selenium 0.005 I -- -- -- -- -- -- -- 1 0.001 - -- -- --

Silver 0.005 I -- -- -- -- -- -- -- 0.04 0.0006 -- -- -- --

Strontium 0.6 I -- -- -- -- -- -- -- 1 1.00E-03 -- -- -- --

T etrachloroethene 0.006 I 0.0021 I 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 0.0228d - -- -- -

Trichloroethene 0.0005 I 0.046 I 0.002 I 0.0000041 I Yes 1 0.012 0.1 0.58 1.39 1.00 

Trichloromonofluoromethane 0.3 I -- - 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 I -- -- 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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a e - oxIcItv a ues or - -T bl 416 T . . V I f 200 PO 1 G roun wa er 1pera d t O e mt bl U . 

Oral Cancer Inhalation 
Slope Factor" Unit Risk 
(mg/kg-day)·1 

(IUR)8 
or (pg/mJ)-1 

Oral 
Slope Factor 

Inhalation or 
Reference Reference 

Dose• Water lngestlonb Concentration-
Slope Factor GIABS•,11 KS,C ac ye roe fAC 
lnhalationb 

Analyte Name (mg/kg-day) Source (Rlsk/pCI) Source (mg/m3) Source fRlsk/nCI) Source Volat11e•,b (unities&) (cm/hr) (unltlese) (hours/event) (hours) (unitlen) 

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) 
I = 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. EPN540/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-l Groundwater OU, respectively. 
The Excel fi les 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: 

• Worksheet A-I: 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 Rad ioactive and Nonradioactive Analytes in Groundwater 

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

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

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

• Worksheet A-5: Ingestion of Radioactive Analytes in Tap Water; Cancer Risk Calcu lations 

• 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 

LLWMA1 

200-BP-5 LLWMA1 Unconfined TapWater Risk.xlsx 200-BP-5 299-E28-28 TapWater Risk.xlsx 

200-BP-5 299-E33-265 TapWater Risk.xlsx 200-BP-5 299-E33-266 TapWater Risk.xlsx 

200-BP-5 299-E33-34 TapWater Risk.xlsx --
LLWMA 21216-B-83 Trench 

200-BP-5 LLWMA2_863 Unconfined TapWater Risk.xlsx 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 Fanns 

200-BP-5 B_BX_BY Unconfined TapWater Risk.xlsx 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.xlsx 

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

200-BP-5 299-E33-345 TapWater Risk.xlsx 200-BP-5 299-E33-38 TapWater Risk.xlsx 

200-BP-5 299-E33-42 TapWater Risk.xlsx 200-BP-5 299-E33-44 TapWater Risk.xlsx 

200-BP-5 299-E33-47 TapWater Risk.xlsx 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.xlsx 200-BP-5 299-E27-155 TapWater Risk.xlsx 

200-BP-5 299-E27-23 TapWater Risk.xlsx 200-BP-5 299-E27-24 TapWater Risk.xlsx 

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

B Plant 

200-BP-5 B Plant Unconfined TapWater Risk.xlsx 200-BP-5 299-E28-23 TapWater Risk.xlsx 

200-BP-5 299-E28-24 TapWater Risk.xlsx 200-BP-5 299-E28-25 TapWater Risk.xlsx 

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.xlsx 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-5 699-53-478 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 

200-8P-5 8P-5 West Unconfined TapWater Risk.xlsx 200-8P-5 699-49-57A TapWater Risk.xlsx 

200-8P-5 699-50-56 TapWater Risk.xlsx 200-8P-5 699-50-59 TapWater Risk.xlsx 

200-8P-5 699-52-55 TapWater Risk.xlsx 200-8P-5 699-53-558 TapWater Risk.xlsx 

200-8P-5 699-53-55C TapWater Risk.xlsx 200-8P-5 699-54-45A TapWater Risk.xlsx 

200-8P-5 699-55-57 TapWater Risk.xlsx --

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

200-8P-5 Farfield (North of Gable Gap) TapWater 
200-8P-5 699-62-43F TapWater Risk.xlsx Risk.xlsx 

200-8P-5 699-64-62 TapWater Risk.xlsx 200-8P-5 699-65-50 TapWater Risk.xlsx 

200-8P-5 699-66-58 TapWater Risk.xlsx --

200-BP-5 Near-River 

200-8P-5 Near River TapWater Risk.xlsx 200-8P-5 699-66-64 TapWater Risk.xlsx 

200-8P-5 699-70-68 TapWater Risk.xlsx --

200-BP-5 Confined 

200-8P-5 Confined TapWater Risk.xlsx 200-8P-5 299-E33-12 TapWater Risk.xlsx 

200-8P-5 299-E33-50 TapWater Risk.xlsx 200-8P-5 699-52-558 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.xlsx 200-PO-1 299-E24-20 TapWater Risk.xlsx 

200-PO-1 299-E24-22 TapWater Risk.xlsx 200-PO-1 299-E25-236 TapWater Risk.xlsx 

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

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 
Calculations 

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 FaclUty (All Lobes) 

200-PO-1 B Pond (all lobes) TapWater Risk.xlsx 200-PO-1 699-42-40A TapWater Risk.xlsx 

200-PO-1 699-42-42B TapWater Risk.xlsx 200-PO-1 699-43-41F TapWater Risk.xlsx 

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

NRDWUSWL 

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

200-PO-1 699-23-34A TapWater Risk.xlsx 200-PO-1 699-23-34B TapWater Risk.xlsx 

200-PO-1 699-24-33 TapWater Risk.xlsx 200-PO-1699-24-34A TapWater Risk.xlsx 

200-PO-1 699-24-34B TapWater Risk.xlsx 200-PO-1 699-24-34C TapWater Risk.xlsx 

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

200-PO-1 Far Field 

200-PO-1 Farfield TapWater Risk.xlsx 200-PO-1 499- S0-7 TapWater Risk.xlsx 

200-PO-1 499- S0-8 TapWater Risk.xlsx 200-PO-1 499-S1-8J TapWater Risk.xlsx 

200-PO-1 699-10-54A TapWater Risk.xlsx 200-PO-1 699-12-2C TapWater Risk.xlsx 

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.xlsx 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.xlsx 

200-PO-1 699-S6-E4E TapWater Risk.xlsx 200-PO-1 699-S6-E4K TapWater Risk.xlsx 

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-1 699-41-1 A 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. 

7.1. 1. 1 LL WMA-1 Exposure Area 
The total cumulative ELCR for the LL WMA I exposure area is 3.2 x I 04

. The total ELCR for 
nonradiological analytes is 9.4 x 10-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 1 o-5. The total ELCR 
for radiological analytes is 2.2 x I 04 which is greater than the EPA upper risk threshold of 1 x 104

. 

Table 7-1 provides a summary of the cancer risks and noncancer hazards by exposure route for the 
LL WMA 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 10-6; 2.5 percent contribution), iodine-129 
(ELCR = 6. 7 x 10-6; 2.1 percent contribution), technetium-99 (ELCR = 1. 7 x 104

; 53 percent 
contribution), and tritium (ELCR = 4.1 x 10-5; 13 percent contribution). Contribution to ELCR is 
elevated for arsenic (9.3 x 1 o-5; 30 percent contribution) where measured concentrations (4.8 µg/L) are 
within natural background values. 

The HJ for the LL WMA 1 exposure area is 96, which is greater than the EPA target H1 of 1.0 and the 
2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" [WAC 173-340-740]) target Ill of 1. The 
primary contributor to the non cancer Ill (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 60 I 0. 

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

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

Ingestion 9.3 X 10-S 13 
Ill 
G> 
:2 Dermal Arsenic (ELCR = 9.3 x 10·5; 30%) Antimony (HQ = 3.6; 3.8%) u 5.4 X 10-7 0.26 
:::J Contact Co-60 (ELCR = 7.8 x 10-6; 2.5%) Cyanide (HQ = 90; 94%) 
C 1-129 (ELCR = 6.7 x 10-6; 2.1%) 0 
;; Inhalation of 5.3 X 10-7 Tc-99 (ELCR = 1.7 x 10-4; 53%) 83 I! Volatiles Tritium (ELCR = 4 .1 x 10-5; 13%) C 
0 z 

Total 9.4 X 10-S 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 0/4 Risk Contribution HI % HI Contribution 

Ill Ingestion 1.9 X 10°" 
Cl) 

:2 
u Inhalation of :::, 3.4 X 10-S C Volatiles 0 
=s --
CV 
It: Total 2.2 X 10°" 

Total Cumulative 3.2 X 10-4 

7.1. 1.2 LL WMA 1 - Well-Specific Cancer Risks and Noncancer Hazard Results 
Well-specific risks were calculated for four wells within the LL WMA 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 LL WMA 1 exposure area ranged between 8.4 x 10-5 

to 1.1 x 10-3 _ The total ELCR for nonradiological analytes ranged between 7.8 x 10-5 to 1.2 x 10-4, which 
are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" [WAC 173-340-708(5))) 
cumulative risk threshold of 1 x 10-5 at all four wells. The total ELCR for radiological analytes ranged 
between 6.1 x 1 o-6 to 1.0 x 10-3

. The radiological ELCR is greater than the EPA upper risk threshold of 
I x 10-4 at well 299-E33-34. The radiological ELCR is less than the EPA upper risk threshold of 1 x 10-4 
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 I 0·5 to 1.2 x 10-4) where measured 
concentrations ( 4.0 to 6.3 µg/L) are within natural background values. 

The HI for the individual wells within the LL WMA 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 LL WMA 1 Exposure Area) 

Expoeure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 7.8 X 10-S 5.0 Antimony (HQ = 3.6, 39%) 
Arsenic (HQ = 0.41, 4.4%) 
Cyanide (HQ = 4.4, 48%) 

Dermal 4.3 X 10-7 0.19 Fluoride (HQ = 0.22, 2.4%) 
Contact 

Nitrate (HQ = 0.20, 2.2%) 

Inhalation of 
0.0E+00 

Vanadium (HQ= 0.16, 

Volatiles 
4.0 1.7%) 

Arsenic (ELCR = 7.8 x 10-5, 93%) 
Total 7.8 X 10-S Tc-99 (ELCR = 2.2 x 10-6, 2.6%) 9.2 

Tritium (ELCR = 3.9 x 10-6, 4.6%) 

Ingestion 2.9 X 10-6 

Inhalation of 3.2 X 10-6 
Volatiles 

--
Total 6.1 X 10-6 

Total Cumulative 8.4 X 10-S 

Analyte 
Group 

.,, 
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Table 7-3. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-265 
(Within the LLWMA 1 Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 9.5 X 10-s 3.7 

Dermal 
Arsenic (HQ= 0.49, 1.7%) 

5.3 X 10-1 0.07 Cyanide (HQ::;: 27, 94%) 
Contact 

Nitrate (HQ= 0.42 , 1.5%) 
Inhalation of 5.3 X 10-7 

Volatiles 
25 

Arsenic (ELCR = 9.5 x 10-5 , 50%) 

1-129 (ELCR = 6.8 x 10-6, 3.6%) 
Total 9.6 X 10-S 

Tc-99 (ELCR = 5.1 x 10-5 , 27%) 
29 

Tritium (ELCR = 3.6 x 1 o-5 , 19%) 
Ingestion 6.4 X 10-s 

Inhalation of 3.0 X 10-s 
Volatiles 

--
Total 9.4 X 10-s 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 9.0 X 10-S 2 .8 
Arsenic (HQ= 0.47, 2.5%) 

Dermal 
Cyanide (HQ = 17, 92%) 

5.2 X 10-7 0.06 Nitrate (HQ= 0.35 , 1.9%) 
Contact Uranium (HQ = 0.20, 

Inhalation of 1.1%) 

Volatiles 
-- 16 

Arsenic (ELCR = 9.1 x 10-5 , 64%) 
1-129 (ELCR = 4.3 x 10-6, 3.1%) 

Total 9.1 X 10-s 
Tc-99 (ELCR = 1.8 x 10-5 , 12%) 

19 

Tritium (ELCR = 2.9 x 10-5 , 20%) 

Ingestion 2.7 X 10-s 

Inhalation of 2.4 X 10-S 
Volatiles 

--

Total 5.1 X 10-S 

Total Cumulative 1.4 X 10-4 

Analyte 
Group 

II) 
Cl) 

:2 
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Table 7-5. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-34 
(Within the LLWMA 1 Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.2 X 10-4 28 

Dermal Cyanide (HQ = 292; 98%) 6 .8 X 10-7 0 .31 
Contact Nitrate (HQ = 3.5; 1.2%) 

Inhalation of 
270 

Volatiles 
--

Arsenic (ELCR = 1.2 x 10-4 ; 11 %) 
Total 1.2 X 10-4 Tc-99 (ELCR = 8.9 x 10-4; 78%) 298 

Tritium (ELCR = 1.1 x 10-4 ; 9. 7%) 

Ingestion 9.3 X 10-4 

Inhalation of 9.1 X 10-s 
Volatiles 

--
Total 1.0 X 10-3 

Total Cumulative 1.1 X 10-3 
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7.1.1.3 LLWMA 2 Exposure Area 
The total cumulative ELCR for the LL WMA 2 exposure area is 2.1 x I 0-4. The total ELCR for 
nonradiological analytes is 1.6 x I 0-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x 10-5

_ The total ELCR 
for radiological analytes is 4.9 x 10-5 which is greater than the EPA upper risk threshold of 1 x I 0-4. 
Table 7-6 provides a summary of the cancer risks and noncancer hazards by exposure route for the 
LL WMA 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 I o-6; 1.8 percent contribution), technetium-99 
(ELCR = 4.2 x I 0-5; 20 percent contribution), and tritium (ELCR = 3.1 x 1 o-6

; 1.5 percent contribution). 
Contribution to ELCR is elevated for arsenic (1.6 x 10-4; 77 percent contribution) where measured 
concentrations (4.8 µg/L) are within natural background values. 

The H1 for the LL WMA 2 exposure area is 44, which is greater than the EPA target ID 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 H1 (those analytes that contribute greater than 1 percent of total HI) 
is cyanide (HQ of37; 85 percent contribution). Contribution to HJ 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 Hl is elevated for arsenic (HQ of0.85; 1.9 percent contribution) where 
measured concentrations (4.8 µg/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 1Q-4 9.3 
ti) 
GI 
:s! Dermal 

Antimony (HQ= 5.1; 12%) 
u 9.1 X 10-? 0.29 Arsenic (HQ = 0.85; 1.9%) ::, Contact 
C Cyanide (HQ= 37; 85%) 
0 :s Inhalation of 
I? Volatiles -- 34 
C 
0 Arsenic (ELCR = 1.6 x 10-4; 77%) z 1-129 (ELCR = 3.9 x 10-6; 1.8%) 

Total 1.6 X 10-4 
Tc-99 (ELCR = 4.2 x 10-5; 20%) 

44 

Tritium (ELCR = 3.1 x 10-6; 1.5%) 

ti) Ingestion 4.7 X 1Q-S 
GI 
:s! 
u Inhalation of ::, 2.6 X 1Q-6 C Volatiles 0 
=c --
Ill 
a: Total 4.9 X 1Q·S 

Total Cumulative 2.1 X 10-4 
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7.1. 1.4 LL WMA 2 - Well-Specific Cancer Risks and Noncancer Hazard Results 
Well-specific risks were calculated for three wells within the LLWMA 2 exposure area (299-£27-10, 
299-£33-33 , and 299-£34-9), 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 LL WMA 2 exposure area ranged between 
6.6 x 10-4 and 9.6 x 1 o-5. The total ELCR for nonradiological analytes ranged between I . 7 x 10-4 and 
8.5 x I 0-5 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of I x 1 o-5

. The total ELCR for radiological analytes 
ranged between 5.2 x 10-4 and 1.0 x 10-5

_ The total ELCR at well 299-£34-9 is greater than the upper risk 
thresho Id of I x 10-4 and is with in the EPA acceptable risk range of I x I 0-4 to I x I o-6 at wells 299-£2 7-
10 and 299-£33-33 . 

The major contributors to the total cumulative ELCR (those analytes that contribute greater than I percent 
of total cumulative ELCR) are iodine-129 (wells 299-£27-10 and 299-£33-33 only), technetium-99, and 
tritium (wells 299-£27-10 and 299-£33-33 only). Contribution to ELCR is elevated for arsenic (1.7 x 1 o-
4 to 8.5 x 1 o-5

) where measured concentrations (4.4 µg/L to 9.0 µg/L) are within natural background 
values. 

The HI for the individual wells within the LL WMA 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 HJ of 1. At wells 299-£33-33 and 299-£34-9, 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-£33-33 , additional individual analytes that 
contribute greater than one percent of the HI but report a HQ less than 1 include arsenic, Cr(VJ), nitrate, 
and vanadium. At well 299-£27-10, 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 I. 
Contribution to HI is elevated for antimony at well 299-£27-10, (HQ of 6.2; 81 percent contribution) 
where measured concentrations reflect false positive results from the use of EPA Method 6010. 

Analyte 
Group 

Ill 
Cl> 
!! 
u 
::I 
C 
0 
;; 
f 
C 
0 z 

u 
::I 
C Ill 
0 Cl> 
;; "C 

" ix: 

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

Exposure 
Route ELCR % Rl•k Contribution HI % HI Contribution 

Ingestion 8.5 X 10-5 7.3 
Antimony (HQ= 6.2; 81 %) 
Arsenic (HQ = 0.44; 5.8%) 

Fluoride (HQ= 0.082 ; 
1.1%) 

Dermal 
Contact 

4.7 X 10-7 0.33 Cr(VI) (HQ = 0.15; 1.9%) 
Nickel (HQ= 0.18; 2.3%) 
Nitrate (HQ = 0.24; 3.1 %) 

Inhalation of 
Volatiles 

-- Arsenic (ELCR = 8.5 x 10-5 ; 89%) -- Silver (HQ = 0.099 ; 1.3%) 
1-129 (ELCR = 4.3 x 10-6; 4.5%) Vanadium (HQ 0.13; 1.7%) 
Tc-99 (ELCR = 4.4 x 10-6 ; 4.6%) 

Total 8.5 X 10-5 Tritium (ELCR = 1.7 x 10-6; 1.8%) 7.6 

Ingestion 8.9 X 10-6 

--
Inhalation of 1.4 X 10-6 

Volatiles 
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Table 7-7. Summary of Cancer Risks and Noncancer Hazards for Well 299-E27-1 O 
(Within the LLWMA 2 Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 1.0 )( 10-5 

Total Cumulative 9.6 )( 10-5 

Analyte 
Group 

., 
GI 
:2 
u 
:::, 
C 
0 
=c 
I! 
C 
0 z 

., 
GI 
:2 
u 
:::, 
C 
0 
=c 
Ill 
0:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.7 x 104 2.9 
Arsenic (HQ = 0.90, 5.9%) 
Cyanide (HQ = 13, 87%) 

Dermal Cr(VI) (HQ= 0.26, 1.7%) 9.6 )( 10-7 0.13 
Contact Nitrate (HQ= 0.37, 2.4%) 

Vanadium (HQ= 0.18, 
Inhalation of 1.2%) 

Volatiles 
-- 12 

Arsenic (ELCR = 1.7 x 104 , 83%) 
1-129 (ELCR = 7.2 x 10-6, 3.4%) 

Total 1.7 x 104 Tc-99 (ELCR = 2.6 x 10-5, 12%) 15 
Tritium (ELCR = 2.8 x 10-6, 1.3%) 

Ingestion 3.4 )( 10-5 

Inhalation of 2.3 x 10-6 
Volatiles 

--
Total 3.6 )( 10-5 

Total Cumulative 2.1 x 104 

Analyte 
Group 

·- GI 
"C "C 
Ill:: .. u ., 
C:::, 
0 C z 0 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.4><104 23 
Arsenic (ELCR = 1.4 x 104 ; 21 %) 

Cyanide (HQ = 267; 99%) 
Dermal Tc-99 (ELCR = 5.2 x 104 ; 78%) 

7.8 )( 10-7 0.25 
Contact 
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Table 7-9. Summary of Cancer Risks and Noncancer Hazards for Well 299-E34-9 
(Within the LLWMA 2 Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI o/o HI Contribution 

Inhalation of 
246 

Volatiles 
-

Total 1.4 X 1Q-4 270 

Ingestion 5.2 X 10-4 

Inhalation of 4.9 X 1Q-6 
Volatiles 

--
Total 5.2 X 10-4 

Total Cumulative 6.6 X 1Q-4 

7.1.1.5 WMA 8-BY-BX Tank Farms and 216-8-63 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 1 o-3. The total ELCR for nonradiological analytes is 9.4 x I 0-4 which is greater than the 2007 
MTCA ("Human Health Risk Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold 
of I x 10-5

. The total ELCR for radiological analytes is 2.3 x I 0-3 which is greater than the EPA upper 
risk threshold of I x l 0-4. Table 7-10 provides a summary of the cancer risks and non cancer 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 10-4; I 4 percent contribution), n­
nitrosodi-n-dipropylamine (ELCR = 3.2 x 10-4; IO percent contribution), technetium-99 (ELCR = 
6.0 x I 0-4; 19 percent contribution), tritium (ELCR = 6.3 x I o-5 ; 2.0 percent contribution), uranium-234 
(ELCR = 8. I x 10-4; 25 percent contribution), uranium-235 (ELCR = 3.6 x I o-5

; I . I percent contribution), 
and uranium-238 (ELCR = 7.2 x 10-4; 22 percent contribution). Contribution to ELCR is elevated for 
arsenic (1.7 x 10-4; 5.4 percent contribution) where measured concentrations (8.9 µg/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 I 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 of3.5; 1.6 percent contribution) where measured concentrations reflect 
false positive results from the use of EPA Method 60 I 0. 
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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 10-4 29 
• Antimony (HQ = 3.5; 1.6%) G> 
:!:! Dermal Cyanide (HQ = 208; 94%) u 1.3 X 10-S 0.48 ::, Contact Arsenic (ELCR = 1.7 x 10..i; Nitrate (HQ = 2.5; 1.2%) 
C 
0 5.4%) Uranium (HQ = 4.2; 1.9%) 

=ti Inhalation of 9.5 X 10-6 Methyl methanesulfonate 192 l! Volatiles C {ELCR = 4.3 x 10-4; 14%) 
0 

n-N itrosodi-n-dipropylamine z 
Total 9.4 X 10-4 (ELCR = 3.2 x 10-4; 10%) 221 

Tc-99 (ELCR =6.0 x 10..i; 19%) 

2.2 X 10-3 
Tritium {ELCR = 6.3 x 1 o-5 ; 2.0%) 

• Ingestion U-234 (ELCR = 8.1 x 10-4; 25% ) 
G> 

:!:! U-235 (ELCR = 3.6 x 10-5; 1.1 % ) 
u Inhalation of U-238 (ELCR = 7.2 x 10-4; 22%) ::, 5.2 X 10-S C Volatiles 0 
=ti --
CV 
~ Total 2.3 X 10-3 

Total Cumulative 3.2 X 10-3 

7.1.1.6 WMA 8-BY-BX Tank Farms and 216-8-63 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-£33-1 A, 299-£33-4, 299-£33-15, 299-£33-16, 299-£33-17, 299-£33-18, 299-
£33-20, 299-£33-38, 299-£33-42, 299-£33-44, 299-£33-47, 299-£33-48, 299-£33-205, 299-£33-334, 
299-£33-337, 299-£33-338, 299-£33-339, 299-£33-341 , 299-£33-342, 299-£33-343, and 299-£33-345), 
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 10-3 and 2.7 x 10-4. The total ELCR for nonradiological 
analytes ranged between 1.6 x 10-3 and 8.4 x 10-5 which are greater than the 2007 MTCA ("Human Health 
Risk Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 1 o-5

• The total 
ELCR for radiological analytes ranged between 2.4 x 10-3 and 1.2 x 10-4 which are greater than the upper 
risk threshold of 1 x 10-4 . 

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

• Technetium-99 and tritium at wells 299-£33-1 A, 299-£33-15, 299-£33-18, 299-£33-341 , 299-
E33-342, 299-E33-38, 299-E33-44 

• Arsenic, technetium-99 and tritium at well 299-£33-16 
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• Iodine-129, technetium-99 and tritium at wells 299-E33-l 7, 299-E33-20, 299-E33-205, 299-E33-
337, 299-E33-48 

• N-nitrosodi-n-dipropylamine, iodine- I 29, technetium-99 and tritium at we lls 299-E33-334 and 
299-E33-42 

• Iodine- I 29, technetium-99 and tritium at wells 299-E33-337, 299-E33-339, 299-E33-345 

• Iodine- I 29, strontium-90, technetium-99 and tritium at well 299-E33-338 

• Technetium-99, tritium, uranium-234, uranium-235, and uranium-238 at well 299-E33-343 

• Cobalt-60 at well 299-E33-4 

• Methyl methanesu lfonate, technetium-99, and tritium at well 299-E33-47 

Except for 299-E33-16, contribution to ELCR is elevated for arsenic (1.5 x 104 to 8.3 x 10-5
) where 

measured concentrations (4.3 µg/L to 7.8 µg/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 73 I, which are greater than the EPA target HI of 1.0 and the 2007 MTCA 
("U nrestricted Land Use Soil Cleanup Standards" [WAC 173-340-740]) target HI of I. The primary 
contributors to the non cancer HI (those analytes that contribute greater than I percent of total HI) are as 
follows: 

• Cyanide at well 299-E33- l 5, 299-E33- l 7, 299-E33-334, 299-E33-338, 299-E33-34 l , 299-E33-
38, 299-E33-48 

• Cyanide and arsenic at well 299-E33-l 6 

• Cyanide, nitrate, and uranium at wells 299-£33-18, 299-E33-205, and 299-E33-343 

• Cobalt, cyanide, nickel , and nitrate at 299-E33-337 

• Cobalt, cyanide, and uranium at well 299-E33-339 

• Cyan ide and nitrate at well 299-E33-IA, 299-E33-20, 299-E33-44, 299-E33-47 

• Cyanide and uranium at well 299-E33-342 

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

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

Contribution to HI is elevated for antimony at wells 299-E33-l 6, 299-E33-l 8, 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion -- 48 

Dermal Cyanide (HQ= 514, 98%) 
-- 0.54 

Contact Nitrate (HQ= 5.4, 1.0%) 

Inhalation of 
Volatiles 

-- 474 

Tc-99 (ELCR = 1.2 x 10-3 , 90%) 
Total -- Tritium (ELCR = 1.0 x 10-4, 523 

7.8%) 

Ingestion 1.3 X 1Q-3 

Inhalation of 8.6 X 10-S 
Volatiles 

--
Total 1.3 X 10-3 

Total Cumulative 1.3 X 10-3 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion -- --

Dermal -- -- --
Contact 

Inhalation of -- --
Volatiles 

Co-60 (ELCR = 3.1 x 10-4; 
Total -- 100%) 

--

Ingestion 3.1 X 10-4 

Inhalation of -- --Volatiles 

Total 3.1 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 3.1 X 10-4 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.4 x 1 0"" 49 

Dermal 7.6 X 10·7 0.61 Cyanide (HQ = 542, 99%) 
Contact 

Inhalation of 
501 

Volatiles --
Arsenic (ELCR = 1.4 x 1 0"", 

13%) 
Total 1.4 x 1 0"" Tc-99 (ELCR = 8.1 x 10"", 78%) 550 

Tritium (ELCR = 7.8 x 10·5 , 

8.3 X 10-4 
7.5%) 

Ingestion 

Inhalation of 6.4 X 10-S 
Volatiles 

--
Total 9.0 X 10-4 

Total Cumulative 1.0 X 10-3 

Analyte 
Group 
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C 
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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) 

Exposure 
Route ELCR % Rlak Contribution HI % HI Contribution 

Ingestion 1.6 X 10-3 79 

Dermal 
Antimony (HQ= 16; 2.7%) 

8.8 X 10-6 1.4 Arsenic (HQ = 8.3; 1.4%) 
Contact Arsenic (ELCR = 1.6 x 1 o-3 ; 57%) 

Cyanide (HQ = 568 ; 94%) Tc-99 (ELCR = 1.1 x 10-3 ; 40%) 
Inhalation of Tritium (ELCR = 7.8 x 10-5 ; 2.8%) - 524 Volatiles 

Total 1.6 X 10-3 604 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.2 X 10-3 

Inhalation of 6.4 X 10-S 
Volatiles 

--
Total 1.2 X 10-3 

Total Cumulative 2.8 X 10-3 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.2 X 10-4 57 

Dermal 6.5 X 10-7 0.64 Cyanide (HQ = 663, 99%) 
Contact 

Inhalation of 
611 

Volatiles 
-- Arsenic (ELCR = 1.2 x 10-4, 

11 %) 
1-129 (ELCR = 1.1 x 10-5, 1.0%) 

Total 1.2 X 10-4 
Tc-99 (ELCR = 8.9 x 10-4, 82%) 669 

Tritium (ELCR = 6.3 x 10-5 , 

Ingestion 9.3 X 10-4 5.7%) 

Inhalation of 5.2 X 10-S 
Volatiles 

--
Total 9.8 X 10-4 

Total Cumulative 1.1 X 10-3 

Analyte 
Group 

C ·- :::, , 
0 '0 C ' 
Z f 0 

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) 

Exposure 
Route ELCR o/o Risk Contribution HI o/o HI Contribution 

Arsenic (ELCR = 1.0 x 10-4; Antimony (HQ= 8.5; 11 %) Ingestion 1.0 X 10-4 41 7.0%) 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 8-BY-8X and 216-8-63 Trench Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Dermal Tc-99 (ELCR = 1.2 x 10-3 ; 85%) Cr(VI) (HQ = 0.93; 1.3%) 

Contact 
5.6 X 10-7 Tritium (ELCR = 9.6 x 1 o-5; 0.84 Nitrate (HQ = 2.5; 3.4%) 

6.7%) Uranium (HQ = 27; 36%) 

Inhalation of 32 
Volatiles 

-

Total 1.0 X 10-4 74 

Ingestion 1.3 X 10-3 

Inhalation of 7.9 X 10-S 
Volatiles 

-
Total 1.3 X 10-3 

Total Cumulative 1.4 X 10-3 

Analyte 
Group 
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Table 7-17. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-20 
(Within the WMA 8-8Y-8X and 216-8-63 Trench Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 9.1 X 10-S 13 

Dermal Cyanide (HQ = 93, 94%) 
5.0 X 10-1 0.35 

Contact Nitrate (HQ = 3.8, 3.8%) 

Inhalation of 
86 

Volatiles -- Arsenic (ELCR = 9.1 x 10-5 , 

21%) 
1-129 (ELCR = 1.0 x 10-5, 2.4%) 

Total 9.1 X 10-s 
Tc-99 (ELCR = 3.1 x 10-4, 72%) 

99 

Tritium (ELCR = 1.9 x 10-5 , 

Ingestion 3.2 X 10-4 4.4%) 

Inhalation of 1.6 X 10-S 
Volatiles 

--

Total 3.4 X 10-4 

Total Cumulative 4.3 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 8.9 X 10-S 13 
Arsenic (HQ = 0.46, 1.1 %) 

Dermal Cyanide (HQ= 33, 75%) 
5.0 X 10-7 0.22 

Contact Nitrate (HQ= 1.7, 3.9%) 

Uranium (HQ= 8.0, 18%) 
Inhalation of 

Volatiles 
-- Arsenic (ELCR = 8.9 x 10-5. 30 

16%) 
1-129 (ELCR = 1.2 x 10-5 , 2.2%) 

Total 8.9 X 10-S 
Tc-99 (ELCR = 4.4 x 10-4, 77%) 

44 

Tritium (ELCR = 2.7 x 10-5 , 

Ingestion 4.6 X 10-4 4 .7%) 

Inhalation of 2.2 X 10-S 
Volatiles 

--
Total 4.8 X 10-4 

Total Cumulative 5.7 X 10-4 

Analyte 
Group 

II) 
QI 
!! 
u 
::, 
C 
.2 
't:J 
I! 
C 
0 z 
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QI 
!! 
u 
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C 
.2 
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Table 7-19. Summary of Cancer Risks and Noncancer Hazards for Well 299-E33-334 
(Within the WMA B-BV-BX and 216-B-63 Trench Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 4 .3 X 10-4 7.3 
Antimony (HQ = 3.4, 10%) 

Dermal Arsenic (HQ = 0.62 , 1.8%) 
1.1 X 10-s 0.21 

Contact Cyanide (HQ = 28, 84%) 

Arsenic (ELCR = 1.2 x 10-4, Nitrate (HQ = 0.48 , 1 .4%) 
Inhalation of 

Volatiles -- 21 %) 26 

n-Nitrosodi-n-dipropylamine 
(ELCR = 3.2 x 10-4 , 58%) 

Total 4_4 X 10-4 
1-129 (ELCR = 1.1 x 10-5, 1.9%) 

34 

Tc-99 (ELCR = 5.8 x 10-5 , 10%) 

Ingestion 7.8 X 10-S Tritium (ELCR = 5.1 x 1 o-5, 

9.1%) 

Inhalation of 4.2 X 10-S 
Volatiles 

--
Total 1.2 X 10-4 

Total Cumulative 5.6 X 1Q-4 
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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) 

Exposure ELCR •/4 Risk Contribution HI % HI Contribution 
Route 

Ingestion 1.1x10-4 22 
Antimony (HQ= 6.1; 5.0%) 

Cobalt (HQ = 2.2; 1.8%) 
Dermal 6.2 X 10·7 0.58 Cyanide (HQ = 106; 88%) 
Contact Nickel (HQ= 2.7; 2.2%) 

Inhalation of Nitrate (HQ = 1.4; 1.1 %) 

Volatiles 
-- 97 

Arsenic (ELCR = 1.1 x 10-4; 31%) 
1-129 (ELCR = 7.5 x 10-6; 2.1%) 

Total 1.1 X 10-4 
Tc-99 (ELCR = 1.9 x 10-4; 53%) 

120 

Tritium (ELCR = 5.0 x 10·5; 14%) 

Ingestion 2.1 X 10-4 

Inhalation of 4.1 X 10-S 
Volatiles 

--
Total 2.5 X 10-4 

Total Cumulative 3.6 X 10-4 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI o/e HI Contribution 

1.3 X 10-4 
12 Antimony (HQ= 4.9, 7.5%) 

Ingestion Cyanide (HQ= 57, 88%) 

Dermal 
Nitrate (HQ = 0.89, 1 .4%) 

7.1 X 10·7 0.31 
Contact 

Inhalation of Arsenic (ELCR = 1.3 x 10-4, 

Volatiles 
-- 40%) 52 

1-129 (ELCR = 1.3 x 10·5, 4 .2%) 
Strontium-90 (ELCR = 4 .9 x 10-6, Total 1.3 X 10-4 

1.5%) 
64 

Tc-99 (ELCR = 1.5 x 10-4, 46%) 

Ingestion 1.7 X 10-4 Tritium (ELCR = 2.5 x 10-5, 
7.7%) 

Inhalation of 2.0 X 10-S 
Volatiles 

--

Total 1.9 X 10-4 

71 
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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) 

Exposure 
Route ELCR % RI k Contribution HI % HI Contribution 

Total Cumulative 3.2 X 10-4 

Analyte 
Group 

"' Cl) 

:2 u 
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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) 

Exposure 
Route ELCR % Ri.k Contribution HI % HI Contribution 

Ingestion 1.1x10-4 16 
Antimony (HQ= 7.2; 12%) 

Dermal 
Cobalt (HQ = 1.3; 2.2%) 

6.3 X 10-7 0.43 Cyanide (HQ = 45; 78%) 
Contact 

Nitrate (HQ = 0.87; 1.5%) 
Uranium (HQ = 2.0; 3.4%) Inhalation of 

Volatiles 
-- 42 

Arsenic (ELCR = 1.1 x 10-4 ; 35%) 
1-129 (ELCR = 1.1 x 10-5; 3.4%) 

Total 1.1 X 10-4 
Tc-99 (ELCR = 1.6 x 10-4; 47%) 

58 

Tritium (ELCR = 4.8 x 1 o-5; 15%) 

Ingestion 1.8 X 10-4 

Inhalation of 4.0 X 10-s 
Volatiles 

--
Total 2.2 X 10-4 

Total Cumulative 3.3 X 10-4 

Analyte 
Group 

"' Cl) 

:2 u 
::, 
C 
.2 
"C 
IV ... 
C 
0 z 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

1.2 X 10-4 Ingestion 74 
Arsenic (ELCR = 1.2 x 10-4 , 

Dermal 
7.3%) Antimony (HQ= 11 , 1.6%) 

2.1 X 10-6 Tc-99 (ELCR = 1.4 x 10-3, 86%) 1.1 
Contact Cyanide (HQ= 710, 97%) Tritium (ELCR = 7.5 x 10-5, 

4.6%) Inhalation of 3.6 X 10-6 655 
Volatiles 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 1.3 X 10-4 731 

Ingestion 1.5 X 10·3 

Inhalation of 6.2 X 10-S 
Volatiles 

--
Total 1.5 X 10-3 

Total Cumulative 1.6 X 10·3 

Analyte 
Group 

II) 
Cl> 
:2 u 
::, 
C 
0 
=c 
E 
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0 z 

II) 
Cl> 
:2 
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C 
0 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 71 

Antimony (HQ= 17, 2.9%) 
Dermal 2.6 X 10-6 1.2 Cyanide (HQ = 551 , 95%) 
Contact 

Uranium (HQ= 6.1, 1.1%) 
Inhalation of 1.2 X 10-S 509 Volatiles Arsenic (ELCR = 1.2 x 10-4, 

7.9%) 
Total 1.4 X 10-4 Tc-99 (ELCR = 1.3 x 10·3 , 81%) 581 

Tritium (ELCR = 1.2 x 10-4, 

1.3 X 10·3 
7.7%) 

Ingestion 

Inhalation of 1.0 X 10-4 
Volatiles 

--
Total 1.4 X 10·3 

Total Cumulative 1.6 X 10·3 
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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) 

Exposure 
Route ELCR o/o Risk Contribution HI % HI Contribution 

Ingestion 1.2 X 10-4 40 

Arsenic (HQ = 0.60; 1.3%) 
Dermal 1.9 X 10-6 0.42 

Cyanide (HQ= 4.9; 11%) 
Contact Nitrate (HQ = 1.3; 2.9%) 

Uranium (HQ = 37 ; 83%) 
Inhalation of 8.3 X 10-6 Arsenic (ELCR = 1.2 x 10-4; 

Volatiles 
4.5 

4.5%) 
Tc-99 (ELCR = 8.1 x 10-4; 32%) 

Total 1.3 X 10-4 Tritium (ELCR = 5.8 x 1 o-5; 2.2%) 45 
U-234 (ELCR = 8.1 x 10-4; 31 %) 

2.4 X 10-3 
U-235 (ELCR = 3.6 x 10-5; 1.4% ) 

Ingestion U-238 (ELCR = 7.2 x 10-4; 28%) 

Inhalation of 4.8 X 10-S 
Volatiles 

--
Total 2.4 X 1 o-3 

Total Cumulative 2.6 X 10-3 

Analyte 
Group 
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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) 

Exposure 
Route ELCR o/o Risk Contribution HI o/o HI Contribution 

Ingestion 8.3 X 10-S 7.5 
Arsenic (HQ= 0.43, 4.7%) 
Cyanide (HQ= 1.4, 16%) 

Dermal 
Fluoride (HQ = 0.13 , 1.4%) 

9.3 X 10-7 0.45 · Cr(VI) (HQ= 1.1, 12%) Contact 
Manganese (HQ = 0.13, 

1.5%) 
Nitrate (HQ= 1.5, 16%) 

Inhalation of 
Volatiles 

-- Arsenic (ELCR = 8.3 x 10-5 , 1.3 Nitrite (HQ = 0.45, 4 .9%) 

7.2%) Silver (HQ = 0.33, 3.6%) 
1-129 (ELCR = 1.5 x 10-5 , 1.3%) Uranium (HQ = 3.6, 39%) 
Tc-99 (ELCR = 9.9 x 10-4, 86%) 

Total 8.4 X 10-S Tritium (ELCR = 6.2 x 10-5 , 9.2 
5.4%) 

Ingestion 1.0 X 10-3 

Inhalation of 5.1 X 10-S 
Volatiles 

--

Total 1.1 X 10-3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 1.2 X 10-3 

Analyte 
Group 

It) 
Cl) 

:E 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 73 

Dermal Antimony (HQ= 14, 2.1%) 
7.4 X 10-7 1.1 

Contact Cyanide (HQ= 619, 96%) 

Inhalation of 
571 

Volatiles 
--

Arsen ic (ELCR = 1.3 x 10-4, 
7.2%) 

Total 1.3 X 10-4 Tc-99 {ELCR = 1.6 x 10-3 , 86%) 645 
Tritium (ELCR = 8.8 x 10-5, 

1.7 X 10-3 
4.7%) 

Ingestion 

Inhalation of 7.3 X 10-S 
Volatiles 

-
Total 1.7 X 10-3 

Total Cumulative 1.9 X 10-3 

Analyte 
Group 

It) 
Cl) 

:2 u 
:::, 
C 
.2 
"0 
f 
C 
0 z 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 3.3 X 10-4 18 
Arsenic (ELCR = 9.6 x 10-5 , Antimony (HQ= 7.9, 11 %) 

Dermal 
14%) Cyanide (HQ = 55, 79%) 

8.2 X 10-6 n-Nitrosodi-n-dipropylamine 0.51 
Contact Nitrate (HQ= 2.1, 3.1 %) (ELCR = 2.4 x 10-4 , 35%) 

1-129 (ELCR = 1.2 x 10-5 , 1.8%) Uranium (HQ = 2.6, 3.8%) 
Inhalation of 

Volati les - Tc-99 (ELCR = 3.2 x 10-4, 45%) 51 
Tritium (ELCR = 3.2 x 10-5, 

Total 3.4x10-4 
4.6%) 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 3.4 X 10-4 

Inhalation of 2.6 X 10-S 
Volatiles 

--

Total 3.6 X 10-4 

Total Cumulative 7.0 X 10-4 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.5 X 10-4 49 

Antimony (HQ= 12, 3.1%) 
Dermal 3.0 X 10-6 0.94 Cyanide (HQ = 359, 94%) 
Contact 

Nitrate (HQ= 4.1, 1.1%) 
Inhalation of 

331 
Volatiles 

--
Arsenic (ELCR = 1.5 x 10-4, 

13%) 
Total 1.5 X 10-4 Tc-99 (ELCR = 9.2 x 10-4, 79%) 381 

Tritium {ELCR = 7.5 x 10-5, 

9.5 X 10-4 
6.4%) 

Ingestion 

Inhalation of 6.1 X 10-S 
Volatiles 

--
Total 1.0 X 10-3 

Total Cumulative 1.2 X 1Q·3 

Analyte 
Group 

C ·- ::, , 
o"C c · 
Z f 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (ELCR = 1.2 x 10-4; 6 .2%) 
Ingestion 5.6 X 10-4 41 

Methyl methanesulfonate 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Dermal 6.9 X 10-1 
(ELCR = 4.3 x 10-4; 22%) 

Contact Tc-99 (ELCR = 1.4 x 10·3 ; 69%) 0.80 Antimony (HQ= 9.2; 2.7%) 
Tritium {ELCR = 4.4 x 10·5; 2.2%) Cyanide (HQ = 328; 95%) 

Inhalation of 
303 Nitrate (HQ = 5.0; 1.4%) 

Volatiles 
-

Total 5.6 X 10-4 345 

Ingestion 1.4 X 10·3 

Inhalation of 3.6 X 10-S 
Volatiles 

--

Total 1.4 X 10·3 

Total Cumulative 2.0 X 10·3 

Analyte 
Group 

It) 
Cl> 

:5! 
u 
::, 
C 
.2 
"C 
l!! 
C 
0 z 
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C 
.2 
"C 
CV 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 8.5 Antimony (HQ= 3.7, 10%) 
Arsenic (HQ = 0.66, 1.8%) 

Dermal Cyanide (HQ= 29, 82%) 7.0 X 10-1 0.26 
Contact Nitrate (HQ = 0.92 , 2.6%) 

Uranium (HQ= 0.41 , Inhalation of 
Volatiles 

-- 27 1.1%) 
Arsenic (ELCR = 1.3 x 10-4, 

47%) 
Total 1.3 X 10-4 1-129 (ELCR = 1.0 x 10-5 , 3.9%) 36 

Tc-99 (ELCR = 7.9 x 10-5 , 29%) 

9.8 X 10-S 
Tritium (ELCR = 5.2 x 10-5 , 19%) 

Ingestion 

Inhalation of 4.3 X 10-S 
Volatiles 

--
Total 1.4x10-4 

Total Cumulative 2.7 X 10-4 
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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 10-4 . The total ELCR for 
nonradiological analytes is 1.3 x 10-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I o-5

. The total ELCR 
for radiological analytes is 3.3 x 10-4 which is greater than the EPA upper risk threshold of 1 x 10-4. 
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 10-5; 2.8 percent contribution), technetium-99 
(ELCR = 3.1 x I 0-4; 68 percent contribution), and tritium (ELCR = 5.9 x I o-6

; 1.3 percent contribution. 
Contribution to ELCR is elevated for arsenic (1.3 x I 0-4; 27 percent contribution) where measured 
concentrations (6.3 µg/L) are within natural background values. 

The Hl for the WMA C Tank Farm Exposure Area is I 0, wh ich 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 H1 of 
I. The primary contributor to the noncancer Hl (those analytes that contribute greater than I percent of 
total Hl) 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 I. 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 

Ingestion 1.3 x 10-4 
Antimony (HQ = 3.6; 36%) 

5.8 Arsenic (HQ = 0.66; 6.5%) 
II) Cadmium (HQ = 0.27 ; 
CII 
:2 Dermal 1.0 x 10-6 

2.6%) 
u Contact 

0.23 Cobalt (HQ= 0.40; 3.9%) :::, 
C Cyanide (HQ = 4.4; 43%) 
0 
iS Inhalation of 2.0 x 10-6 

Nitrate (HQ= 0.19; 1.9%) 
I! Volatiles 

4.1 Vanadium (HQ = 0.13; 
C 
0 Arsenic ,(ELCR = 1.3 x 10-4; 27%) 1.2%) 
z 1-1 29 (ELCR = 1.3 x 10-5; 2.8%) 

Total 1.3 x 10-4 Tc-99 (ELCR = 3.1 x 10-4; 68%) 10 

Tritium (ELCR = 5.9 x 10-6; 1.3%) 

II) Ingestion 3.3 x 10-4 
CII 
:2 
u Inhalation of :::, 4.9 x 10-6 C Volatiles 0 
iS --
ca 

0:: Total 3.3 >< 10-4 

Total Cumulative 4.6 x 10-4 
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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, respective ly. 

The total cumulative ELCR for the indiv idual we lls within the WMA C Tank Farm Exposure Area ranged 
between 1.1 x 10·3 and 1.2 x 10-4 . The total ELCR for nonradiological analytes ranged between 3.2 x 10-4 
and 9.1 x 10·5 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x I 0-5_ The total ELCR for radiological analytes 
ranged between 9.3 x 10-4 and 2.6 x I 0·5 which are greater than the upper risk threshold of 1 x 10-4 for 
wells 299-E27-14, 299-E27-23, 299-E27-24, and 299-E27-l 55 and is within the EPA acceptable risk 
range of 1 x 10-4 to 1 x 1 o-6 for wells 299-E27-7 and 299-E27-15 . 

The major contributors to the total cumulative ELCR (those analytes that contribute greater than I 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 10-4 to 
9.1 x 10·5) where measured concentrations (4.7 µg/L to 16 µg/L) are within natural background values. 

The Hl 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 HJ also report a HQ less than 1. 
Contribution to HI is elevated for arsenic at wells 299-E27-14 and 299-E27-l 5 (1 .6 and 1.2, respectively) 
where measured concentrations ( 16 µg/L and 12 µg/L , respectively) are with in natural background 
values. Contribution to HI is elevated for antimony at wells 299-E27-l 5 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. 
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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) 

Expoaure 
Route ELCR % Rlak Contribution HI % HI Contribution 

Ingestion 9_4 X 10-5 2.1 

Arsenic (HQ = 0.49, 3.3%) 
Dermal 5.3 X 10·7 0.07 Cyanide (HQ= 14, 92%) 
Contact 

Nitrate (HQ= 0.16, 1.1%) 
Inhalation of Arsenic (ELCR = 9.5 x 10-5, 78%) 13 

Volatiles 
--

1-129 (ELCR = 1.7 x 10-5 , 14%) 

Total 9.5 X 10-5 
Tc-99 (ELCR = 4.3 x 10-6, 3.5%) 
Tritium (ELCR = 4.6 x 10-6 , 3.8%) 15 

Ingestion 2.2 X 10·5 

--
Inhalation of 3.8 X 10-6 

Volatiles 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 2.6 )( 10-5 

Total Cumulative 1.2 x 10-4 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 3.1 x 10-4 4.0 

Arsenic (HQ = 1.6; 13%) 
Dermal Copper (HQ= 0.74; 5.7%) 1.8 x 10-0 0.083 
Contact Cyanide (HQ= 9.6; 74%) 

Nitrate (HQ = 0.39; 3.0%) 
Inhalation of 

8.9 
Volatiles --

Arsenic (ELCR = 3.2 x 10-4; 51 %) 
Total 3.2 x 10-4 1-129 (ELCR = 1.3 x 10·5 ; 2.1 %) 13 

Tc-99 (ELCR = 2.8 x 10-4 ; 46%) 

Ingestion 3.0 x 10-4 

Inhalation of 4 .3 x 10-0 
Volatiles 

--

Total 3.0 x 10-4 

Total Cumulative 6.2 x 10-4 

Analyte 
Group 

Ill 
GI 
:2 
u 
::::, 
C 
0 
=s 
f 
C 
0 z 

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

Exposure 
Route ELCR •At Risk Contribution HI % HI Contribution 

2.3 x 10-4 
Antimony (HQ = 4.8, 71 %) 

Ingestion 6.5 
Arsenic (HQ = 1.2, 17%) 

Arsenic (ELCR = 2.3 x 10-4 , 89%) 
Dermal 1-129 (ELCR = 1.6 x 10"5 , 6.3%) 

Fluoride (HQ = 0.08 , 1.1 %) 
1.3 x 10-0 0.29 

Contact Tc-99 (ELCR = 4.2 x 10-0, 1.7%) Cr(VI) (HQ= 0.21 , 3.1 %) 

Tritium (ELCR = 6.6 x 10-0, 2.6%) Nitrate (HQ= 0.08 , 1.2%) 
Inhalation of 4.7 >< 10-7 Selenium (HQ = 0.10, <0.01 

Volatiles 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Uranium (HQ = 0.12, 
1.7%) 

Vanadium (HQ= 0.13, 
1.9%) 

Total 2.3 X 10-4 6.8 

Ingestion 2.1 X 10-S 

Inhalation of 5.4 X 10-6 
Volatiles 

--

Total 2.7 X 10-S 

Total Cumulative 2.5 X 10-4 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.5 X 10-4 4.8 
Antimony (HQ = 3.0; 37%) 
Arsenic (HQ= 0.77; 9.5%) 

Cadmium (HQ = 0.27; 
Dermal 8.3 X 10-? 0.22 

3.3%) 
Contact Cyanide (HQ= 3.3; 41%) 

Cr(VI) (HQ = 0.11 ; 1.4%) 
Nitrate (HQ= 0.17; 2.1%) Inhalation of 6.1 X 10-7 

Volatiles 
3.1 Vanadium (HQ = 0.15; 

Arsenic (ELCR = 1.5 x 10-4; 14%) 
1.8%) 

Total 1.5 X 10-4 1-129 (ELCR = 1.5 x 10·5 ; 1.3%) 8.1 
Tc-99 (ELCR = 9.1 x 10-4; 84%) 

Ingestion 9.3 X 10-4 

Inhalation of 6.2 X 10-6 
Volatiles 

-
Total 9.3 X 10-4 

Total Cumulative 1.1 X 10-3 

81 



Analyte 
Group 

II) 
Cl> 
:2 u 
::::, 
C 
0 
=s 
I! 
C 
0 z 

II) 
Cl> 
:!:! u 
::::, 
C 
0 
=s 
"' It: 

ECF-HANFORD-13-0035, REV. 0 . 

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

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion 9.0 X 10-5 1.9 Arsenic (HQ= 0.47 ; 4.8%) 
Cyanide (HQ = 8.4; 86%) 

Dermal Cr(VI) (HQ= 0.12; 1.2%) 5.1 X 10-? 0.071 
Contact Nitrate (HQ = 0.30; 3.1 %) 

Vanadium (HQ = 0.11 ; 
Inhalation of 5.3 X 10-7 7.7 1.1%) 

Volatiles 
Arsenic (ELCR = 9.1 x 10·5 ; 26%) 
1-129 (ELCR = 1.4 x 10·5 ; 4.1 %) 

Total 9.1 X 10-5 

Tc-99 (ELCR = 2.3 x 10-4; 67%) 
9.7 

Tritium(ELCR=7.1 x 10-6; 2.1%) 

Ingestion 2.5 X 10-4 

Inhalation of 5.9 X 10-6 
Volatiles 

--

Total 2.5 X 10-4 

Total Cumulative 3.4 X 10-4 

Analyte 
Group 

II) 
Cl> 
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::::, 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 9.5 X 10·5 1.6 
Arsenic (HQ = 0.49, 8.4%) 

Cyanide (HQ = 4.5, 76%) 

Dermal 
Fluoride (HQ= 0.07, 1.2%) 

8.4 X 10-7 0.08 Cr(VI) (HQ = 0.11, 1.8%) 
Contact 

Nitrate (HQ= 0.22 , 3.7%) 
Selenium (HQ = 0.08 , 

Inhalation of 2.2 X 10-6 4.2 1.4%) 
Volatiles Vanadium (HQ= 0.13, 

Arsenic (ELCR = 9.5 x 10-5. 17%) 2.2%) 
1-129 (ELCR = 1.2 x 10·5 , 2.3%) 

Total 9.8 X 10-5 
Tc-99 (ELCR = 4.3 x 10-4, 78%) 

5.9 Tritium (ELCR = 8.7 x 10-6, 1.6%) 

Ingestion 4.4 X 10-4 

Inhalation of 7.2 X 10-6 
Volatiles 

--

Total 4.5 X 10-4 
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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 •1o HI Contribution 

Total Cumulative 5.5 X 10-4 

7. 7. 1.9 B Plant Exposure Area 

The total cumulative ELCR for the B Plant exposure area is 2.3 x I 0-3
_ The total ELCR for 

nonradiological analytes is 8.8 x I 0-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5

_ The total ELCR 
for radiological analytes is 2.2 x 10-3 which is greater than the EPA upper risk threshold of 1 x 10-4. 
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 10-4; 35 percent contribution), plutonium-
239/240 (ELCR = 7.8 x I 0·5; 3.4 percent contribution), strontium-90 (ELCR = 1.2 x I o-3; 52 percent 
contribution), technetium-99 (ELCR = 7.4 x 10·5; 3.2 percent contribution),and tritium (ELCR = 2.9 x 1 o-
5; 1.2 percent contribution). Contribution to ELCR is elevated for arsenic (8.8 x 1 o·5; 3.8 percent 
contribution) where measured concentrations (4.5 µg/L) are with in natural background values. 

The HI for the B Plant exposure area is 13, which is greater than the EPA target HI of I .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 HJ (those analytes that contribute greater than I percent of total HJ) 
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 % Riek Contribution HI % HI Contribution 

Ingestion 8.7 X 10·5 8.2 
Antimony (HQ = 5.9; 46%) 

., Arsenic (HQ = 0.46; 3.6%) 
GI Cadmium (HQ = 0.34; 
:2 Dermal 2.7%) u 4.9 X 10-] 0.33 ::::, Contact Cyanide (HQ = 4.5; 35%) 
C Arsenic (ELCR = 8.8 x 10·5 ; 3.8%) 0 Fluoride (HQ = 0.45; 3.5%) 
i:i Inhalation Cs-137 (ELCR = 8.1 x 10-4; 35%) Nitrate (HQ = 0.37; 2.9%) t? - Pu-239/240 (ELCR = 7.8 x 10-5; 4.1 
C of Volatiles Uranium (HQ = 0.23; 1.8%) 
0 3.4%) z 

Total 8.8 X 10-5 Sr-90 (ELCR = 1.2 x 10·3 ; 52%) 13 
Tc-99 (ELCR = 7.4 x 10·5 ; 3.2%) 
Tritium (ELCR = 2.9 x 10·5 ; 1.2%) 

u Ingestion 2.2 X 10·3 
::::, 
C en 
O GI --i:i "0 Inhalation 

2.4 X 10·5 "' tt: of Volatiles 
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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 0/4 HI Contribution 

Total 2.2 X 10-3 

Total Cumulative 2.3 X 10-3 

7. 7. 7.10 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-£28-25, 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 10-3 and 8.9 x 10·5_ The total ELCR for nonradiological analytes ranged between 7.5 x 10·5 and 
2.3 x 10-5 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC I 73-340-708(5)]) cumulative risk threshold of I x 10-5• The total ELCR for radiological analytes 
ranged between 6.9 x I 0-3 and 2.2 x I 0·5_ The total ELCR at wells 299-E28-23 , 299-£28-24, and 299-
E28-25 is greater than the upper risk threshold of I x I 04 and is within the EPA acceptable risk range of 
1 x I 04 to I x I o-6 at wells 299-£28-30 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: 

• Cesium- I 37, plutonium-239/240, and strontium-90 at well 299-E28-23 

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

• Strontium-90 and tritium at well 299-£28-25 

• Technetium-99 and tritium at well 299-£28-30 

• Iodine-129, technetium-99, and tritium at well 299-E29-54. 

Contribution to ELCR is elevated for arsenic (2.3 x 10-5 to 6.7 x 10·5) at wells 299-£28-24, 299-E28-25 , 
299-£28-30, and 299-E29-54 where measured concentrations (1.2 µg/L to 3.9 µg/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 HJ of 1.0 and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup 
Standards" [WAC 173-340-740]) target HI of I. The primary contributor to the noncancer HI (those 
analytes that contribute greater than I percent of total HJ) 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-£28-24. 
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 I. Contribution to HI is elevated for 
antimony at wells 299-E28-25 and 299-£28-30, (HQ of 3.4 and 4.9, respectively) where measured 
concentrations reflect false positive results from the use of EPA Method 60 I 0. 
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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) 

Exposure 
Route ELCR % Riek Contribution HI 0/o HI Contribution 

Ingestion 5.5 X 10·5 1.0 

Dermal 3.0 X 10·7 0.006 -
Contact 

Inhalation of -- --Volatiles 

Cs-137 (ELCR = 1.4 x 10·3; 20%) 
Total 5.5 X 10·5 Pu-239/240 (ELCR = 1.3 x 10-4 ; 1.9%) 1.0 

Sr-90 (ELCR = 5.2 x 10·3; 76%) 

Ingestion 6.8 X 10·3 

Inhalation of 3.0 X 10-5 

Volatiles 
--

Total 6.9 X 10·3 

Total Cumulative 6.9 X 10·3 

Analyte 
Group 
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Table 7-41. Summary of Cancer Risks and Noncancer Hazards for Well 299-E28-24 
(Within the B Plant Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

· Ingestion 2.3 X 10·5 3.8 
Arsenic (HQ= 0.12, 

3.2%) 

Dermal 
Fluoride (HQ = 1.6, 

1.3 X 10·7 0.02 43%) 
Contact 

Nitrate (HQ= 1.8, 47%) 

Inhalation of 
0.00 

Uranium (HQ = 0.26, 
Volatiles 

- 6.7%) Arsenic (ELCR = 2.3 x 10·5 , 2.0%) 
Cs-137 (ELCR = 5.2 x 10·5 , 4.4%) 

Total 2.3 X 10·5 Sr-90 (ELCR = 7.3 x 10-4 , 62%) 3.8 
Tc-99 (ELCR = 3.0 x 10-4 , 25%) 

1.1 X 10-3 
Tritium (ELCR = 4.2 x 10·5 , 3.5%)) 

Ingestion 

Inhalation of 3.4 X 10·5 
Volatiles 

-
Total 1.2 X 10-3 

Total Cumulative 1.2 X 10·3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 7.4 X 10·5 4.6 
Antimony (HQ = 3.4, 

72%) 
Arsenic (HQ = 0.39, 

Dermal 4.1 X 10·7 0.15 8.1%) 
Contact Fluoride (HQ = 0.20, 

4.3%) 
Nitrate (HQ= 0.31 , 

6.4%) 
Inhalation of 

Volatiles -- 0.00 Uranium (HQ = 0.29, 
6.0%) 

Arsenic (ELCR = 7.5 x 10·5 , 2.9%) Vanadium (HQ= 0.07 , 
Sr-90 (ELCR = 2.4 x 10-3, 93%) 1.5%) 

Tritium (ELCR = 3.5 x 10·5 , 1.4%) 

Total 7.5 X 10·5 4.8 

Ingestion 2.4 X 10·3 

Inhalation of 2.9 X 10·5 

Volatiles 
--

Total 2.5 X 10·3 

Total Cumulative 2.5 X 10·3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 6.7 X 10·5 6.3 
Antimony (HQ= 4.9; 41%) 

Dermal 
Arsenic (HQ = 0.35 ; 2.9%) 

3.7 X 10·7 0.21 Cyanide (HQ = 5.9; 49%) 
Contact Fluoride (HQ = 0.21; 1.8%) 

Nitrate (HQ= 0.26; 2.2%) Inhalation of 
Volatiles 

-- Arsenic (ELCR = 6.7 x 10·5 ; 76%) 5.4 

Tc-99 (ELCR = 4.0 x 10-6; 4.5%) 

Total 6.7 X 10·5 Tritium (ELCR = 1.8 x 10-5; 20%) 12 

Ingestion 7.2 X 10-6 

--
Inhalation of 1.4 X 10-S 

Volatiles 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 2.2 X 1Q·S 

Total Cumulative 8.9 X 1Q·S 

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 

Ingestion 6.7 X 1Q·S 2.0 Arsenic (HQ= 0.35; 7.0%) 
Ill 
GI Cyanide (HQ = 3.2; 65%) 
:2 
u Dermal 3.7 X 1Q·7 0.030 

Fluoride (HQ = 0.16; 3.3%) 
:, Contact Nitrate (HQ = 0.54; 11 %) 
C 
0 Uranium (HQ = 0.48 ; 9.6%) =c Inhalation of 

3.0 Vanadium (HQ = 0.096; 1.9%) e! Volatiles -- Arsenic (ELCR = 6.7 x 10·5 ; 
C 
0 70%) z 1-129 (ELCR = 1.1 x 10-6; 1.1%) 

Total 6.7 X 1Q·S 
Tc-99 (ELCR = 2.9 x 10-6 ; 3.0%) 

5.0 

Tritium (ELCR = 2.4 x 1Q·5 ; 

Ill Ingestion 9.5 X 10-6 25%) 
GI 
:2 
u Inhalation of :, 2.0 X 10-S C Volatiles 0 
=c -
111 
Q: Total 2.9 X 1Q·5 

. 

Total Cumulative 9.7 X 1Q·S 

7. 1. 1. 11 Semiworks Exposure Area 
The total cumulative ELCR for the Semiworks exposure area is 1.3 x I 0-4. The total ELCR for 
nonradiological analytes is 7.7 x 10·5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I 0-5_ The total ELCR 
for radiological analytes is 5.3 x 10·5 which is within the EPA acceptable risk range of 1 x I 0-4 to I x I o·6 . 

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 I 0-6; 4.0 percent contribution), strontium-90 
(ELCR = 3.0 x I o·6; 2.3 percent contribution), technetium-99 (ELCR = 3.3 x I o·6; 2.5 percent 
contribution), and tritium (ELCR = 4.1 x 10·5; 32 percent contribution). Contribution to ELCR is 
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elevated for arsenic (7.7 x 10-5; 59 percent contribution) where measured conce ntrations (4.0 µg/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 Expoaunt 
Group Route ELCR % Riek Contribution Ml % Ht Contribution 

Ingestion 7.7 X 1Q-S 0.99 .,, 
GI 
:2 Dermal "ij 4.3 X 10-1 0.049 :::, Contact 

--
C 
0 
=c Inhalation of 
f Volatiles -- --
C Arsenic (ELCR = 7.7 x 10-5; 59%) 
0 z 1-129 (ELCR = 5.2 x 10-6 ; 4.0%) 

Total 7.7 X 10-S Sr-90 (ELCR = 3.0 x 10-6 ; 2.3%) 1.0 
Tc-99 (ELCR = 3.3 x 10-6; 2.5%) 

1.9 X 10-S 
Tritium (ELCR = 4.1 x 10-5; 32%) .,, Ingestion 

CII 
:2 
"ij 

Inhalation of :::, 3.4 X 10-5 C Volatiles 0 
=c --
IV 
~ Total 5.3 X 10-S 

Total Cumulative 1.3 X 10-4 

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 Semi works exposure area is I .2 x 104
. The 

total ELCR for nonradiological analytes is 7 . 7 x 10-5 which is greater than the 2007 MTCA ("Human 
Health Risk Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x I 0-5_ The 
total ELCR for radiological analytes is 3.9 x 10-5 which is within the EPA acceptable risk range of 
J X 10-4 to J X 10-6. 

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 10-6; 4.4 percent contribution), strontium-90 
(ELCR = 3.0 x 1 o-6

; 2.6 percent contribution), technetium-99 (ELCR = 3.3 x 1 o-6; 2.8 percent 
contribution), tritium (ELCR = 2.8 x 10-5; 24 percent contribution). Contribution to ELCR is elevated for 
arsenic (7. 7 x 10-5; 66 percent contribution) where measured concentrations ( 4.0 µg/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 HJ of 1.0 and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" 
[WAC 173-340-740]) target H1 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 X 1Q·S 0.99 
II) 
GI 
:2 Dermal u 4.3 X 10-? 0.049 ::, Contact --
C 
0 
i5 Inhalation of 
I! Volatiles 

-- --
C Arsenic (ELCR = 7.7 x 10-5; 66%) 
0 

1-129 (ELCR = 5.2 x 1Q-6; 4.4%) z 
Total 7.7 X 10-S Sr-90 (ELCR = 3.0 x 10-6; 2.6%) 1.0 

Tc-99 (ELCR = 3.3 x 10-6; 2 .8%) 

1.7 X 1Q-S 
Tritium (ELCR = 2 .8 x 10-5 ; 24%) 

II) Ingestion 
GI 
:2 
u Inhalation of ::, 2.3 X 10-S C Volatiles .2 
"C --
ca 

tt:: Total 3.9 X 10-s 

Total Cumulative 1.2 X 10-4 

7.1.1.13 LERF Exposure Area 
The .total cumulative ELCR for the LERF exposure area is 9.5 x 10-5

_ The total ELCR for nonradiological 
analytes is 9.1 x 10·5 which is greater than the 2007 MTCA ("Human Health Risk Assessment 
Procedures" [WAC 173-340-708(5))) cumulative risk threshold of 1 x 10·5_ The total ELCR for 
radiological analytes is 4.4 x 10·6 which is within the EPA acceptable risk range of 1 x 10-4 to 1 x 10·6 . 

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 1 o·6; 5.3 percent contribution) and 
tritium (ELCR = 3.5 x 10·6; 3.6 percent contribution). Contribution to ELCR is elevated for arsenic 
(8.6 x 1 o-5; 90 percent contribution) where measured concentrations ( 4.4 µg/L) are within natural 
background values. 

The H1 for the LERF exposure area is 1.2, which is greater than the EPA target H1 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 HJ 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 

Ingestion 8.8 X 10-5 1.1 
Antimony (HQ= 0.025; 2.1%) 

Arsenic (HQ = 0.45; 37%) 
CTET (HQ= 0.033; 2.8%) 

Dermal 1.0 X 10-6 0.074 
Fluoride (HQ= 0.13; 10%) 

II) Contact Cr(VI) (HQ = 0.097; 8.1 %) 
CII 
~ Manganese (HQ= 0.014; 
u 1.2%) ::::, 
C Nickel (HQ = 0.017; 1.4%) 
0 
=a Inhalation of 2.5x 10-6 

Nitrate (HQ = 0.18; 15%) 
I!! Volatiles Arsenic (ELCR = 8.6 x 10-5; 0.011 Nitrite (HQ= 0.032; 2.7%) 
C 

90%) Silver (HQ = 0.049; 4.1 %) 0 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 10-6; 
Total 9.1 X 10-5 3.6%) 1.2 

II) Ingestion 1.5 X 10-6 
CII 
~ 
u Inhalation of ::::, 2.9 X 10-6 C Volatiles 0 
=a --
ns 

0::: Total 4.4 X 10-6 

Total Cumulative 9.5 X 10-5 

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-l 0), 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 10-5
• The total 

ELCR for nonradiological analytes is 8.4 x I 0-5 which is greater than the 2007 MTCA ("Human Health 
Risk Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I o-5

• The total 
ELCR for radiological analytes is 7.0 x I 0-7 which is less than the lower EPA acceptable risk threshold of 
I X 10"6

• 

Contribution to ELCR is elevated for arsenic (8.4 x I o-5; 99 percent contribution) where measured 
concentrations (4.4 µg/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 I . All individual analytes report a HQ less than I. 
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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 10-5 0.98 
(I) 
GI 
:2 Dermal u 4.7 X 10-7 0.031 --::, Contact 
C 
0 
=o Inhalation of 
I! Volatiles -- --
C 
0 z 

Total 8.4 X 10-5 Arsenic (ELCR = 8.4 x 1 o-5 ; 99%) 1.0 

(I) Ingestion 7.0 X 10-7 

GI 
:2 
u Inhalation of ::, 
C Volatiles 

--
0 
=o 
ns 

a:: Total 7.0 X 10-7 

Total Cumulative 8.5 X 10-5 

7.1.1. 15 Gable Mountain Pond Exposure Area 
The total cumulative ELCR for the Gable Mountain Pond exposure area is 3.4 x I 0-4 . The total ELCR for 
nonradiological analytes is 9.0 x I 0-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC I 73-340-708( 5)]) cumulative risk threshold of I x I 0·5• The total ELCR 
for radiological analytes is 2.5 x 10-4 which is greater than the upper risk threshold of I x 10·4_ 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 10-4; 68 percent contribution) and tritium 
(ELCR = 1.8 x 10·5; 5.2 percent contribution). Contribution to ELCR is elevated for arsenic (9.0 x 10·5; 

27 percent contribution) where measured concentrations (4.7 µg/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 I . Contribution to HI is elevated for antimony (HQ of 5.6; 79 
percent contribution) where measured concentrations reflect fal se 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 10·5 6.8 Antimony (HQ = 5.6; 79%) 
II) Arsenic (HQ= 0.47; 6.7%) 
Cl) 

:'2 Dermal 
Cr(VI) (HQ= 0.078; 1.1%); 

u 5.0 X 10·7 0.27 Iron (HQ= 0.13; 1.9%) ::::, Contact 
C Manganese (HQ = 0.13; 
0 
=c Inhalation of 1.9%) 
l! Volatiles 

-- -- Nitrate (HQ =0.40; 5.7%) 
C 
0 

Arsenic (ELCR = 9.0 x 10·5; 27%) z 
Total 9.0 X 10·5 Sr-90 (ELCR = 2.3 x 10""; 68%) 7.0 

Tritium (ELCR = 1.8 x 10·5 ; 5.2%) 

II) Ingestion 2.3 X 10-4 
Cl) 

:'2 u Inhalation of ::::, 1.4 X 10·5 
C Volatiles 0 

=c 
fll 
a: Total 2.5 X 10-4 

Total Cumulative 3.4 X 10-4 

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-
47 A 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 10-4 and 3.6 x 10-4. 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 10-4 and 3.6 x 10-4 which is greater than the upper risk 
threshold of 1 x I 0-4. 

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 HJ 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 699-53-47 A is 0.50which 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 Exposure 
Group Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion -- 0.50 ., 
Cl) 

:2 Dermal u -- 0.0062 --:::, Contact 
C 
0 :s Inhalation of 
I.! Volatiles 

-- --
C 
0 z 

Total -- Sr-90 (ELCR = 5.6x 1Q-4; 100%) 0.50 

., Ingestion 5.6 X 10-4 
Cl) 

:2 u Inhalation of :::, 
C Volatiles -
.2 
"C --
l'CI 

D:: Total 5.6 X 10-4 

Total Cumulative 5.6 X 10-4 

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

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

Ingestion -- 6.0 
Ill 
Cl) 

:2 Dermal 
Antimony (HQ = 5.6; 90%) 

u 0.25 Cr(VI) (HQ = 0.078; 1.3%) :::, Contact 
--

C Nitrate (HQ = 0.35; 5.6%) 
0 :s Inhalation of 
I.! Volatiles -- --
C 
0 

Sr-90 (ELCR = 3.4 x 10-4; 95%) z 
Total -- Tritium (ELCR = 1.8 x 10-5; 6 .2 

4.9%) 

., Ingestion 3.5 X 1Q-4 
Cl) 

:2 
u Inhalation of :::, 1.4 X 1Q·S C Volatiles 0 :s --
l'CI 

D:: Total 3.6 X 1Q-4 

Total Cumulative 3.6 X 1Q-4 
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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 10-4. The total ELCR for 
nonradiological analytes is 1.3 x I 0-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC I 73-340-708(5)]) cumulative risk threshold of 1 x 10-5

_ The total ELCR 
for radiological analytes is 2.2 x 10-4 which is greater than the upper risk threshold of I x 10-4 . 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 I o-6; 1.6 percent contribution), 
strontium-90 (ELCR = 8.8 x I o-5; 25 percent contribution), technetium-99 (ELCR = 9.0 x I o-5

; 26 percent 
contribution), and tritium (ELCR = 3. 7 x I o-5; 11 percent contribution). Contribution to ELCR is 
elevated for arsenic (1 .2 x 10-4; 34 percent contribution) where measured concentrations (6.1 µg/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 I . The 
primary contributor to the non cancer HI (those analytes that contribute greater than I 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 1Q-4 11 
1/1 
Cl> 

:5! Dermal 
Antimony (HQ= 4.6; 8.5%) 

u 2.0 X 1Q-6 0.32 Arsenic (HQ = 0.61 ; 1.1 %) :::, Contact 
C Cyanide (HQ =46; 86%) 
0 

=ci Inhalation of 5.4 X 10-6 43 l! Volatiles C Arsenic (ELCR = 1.2 x 10-4; 34%) 
0 

CTET (ELCR = 5.6 x 10-6; 1.6%) z 
Total 1.3 X 10-4 Sr-90 (ELCR = 8.8 x 1 o-5; 25%) 54 

Tc-99 (ELCR = 9.0 x 10·5 ; 26%) 

1.9 X 10-4 
Tritium (ELCR = 3.7 x 10·5 ; 11%) 

1/1 Ingestion 
Cl> 

:5! 
u Inhalation of :::, 3.0 X 10-S C Volatiles 0 
=ci --
CV 

a::: Total 2.2 X 10-4 

Total Cumulative 3.5x10-4 

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 (699-49-57 A, 
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 10-4 and 1.5 x 10·5 • The total ELCR for nonradiological analytes ranged from 1.1 x I 0-4 to 
1 .5 x 10·5 at wells 699-49-57 A, 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 I x I 0-5

_ 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 10-4 and 9.3 x 1 o·6• Radiological ELCRs are greater 
than the upper risk threshold of I x 10-4 at wells 699-49-57 A, 699-50-56, 699-50-59, 699-53-55B, and 
699-53-55C. Radiological ELCRs are within the EPA acceptable risk range of I x 10-4 to I x I o-6 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: 

• Iodine- I 39, technetium-99, and tritium at wells 699-49-57 A and 699-50-59 

• Strontium-90, technetium-99, and tritium at well 699-50-56 

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

• Cobalt-60, technetium-99 and tritium at well 699-53-55B and 699-53-55C 

• Carbon tetrachloride and chloroform at well 699-54-45A 

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

Contribution to ELCR is elevated for arsenic at wells 699-49-57 A, 699-50-56, 699-52-55 , and 699-55-57 
(1.0 x 10-4 to 1.5 x 10-4, respectively) where measured concentrations (5.1 µg/L to 7.9 µg/L) are within 
natural background values. 

The H1 for the individual wells within the BP-5 West exposure area ranged from 3. I to 117, which are 
greater than the EPA target H1 of 1.0 and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup 
Standards" [WAC 173-340-740]) target H1 of 1. The primary contributors to the noncancer H1 (those 
analytes that contribute greater than 1 percent of total Hl)) include: 

• Cyanide and nitrate at well 699-49-57 A 

• Cobalt and cyanide at well 699-50-56 

• Cyanide at wells 699-50-59, 699-53-55B, and 699-53-55C and 699-55-57 

• Cadmium, cobalt, cyanide, manganese at well 699-52-55 

The remaining individual analytes that contribute greater than one percent of the HJ but report a HQ Jess 
than 1 (for at least one well) include arsenic, cadmium, carbon tetrachloride, fluoride, iron, lithium, 
manganese, nickel , nitrate, and zinc. Contribution to HJ is elevated for antimony at wells 699-49-57 A and 
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699-53-SSC (HQ of 4.0 and 4.6) where measured concentrations reflect fa lse positive results from the use 
of EPA Method 60 I 0. 

Analyte 
Group 

II) 
CII 
~ u 
::s 
C 
0 
=c 
I? 
C 
0 z 

II) 
CII 
~ 
u 
::s 
C 
0 
=c 
i,s 

0:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.0 X 10-4 14 

Antimony (HQ = 4.6 ; 4 .3%) 
Dermal 5.8 X 10·7 0.31 Cyanide (HQ= 99; 93%) 
Contact Nitrate (HQ = 1.2; 1.1 %) 

Inhalation of 
Volatiles -- Arsenic (ELCR = 1.1 x 10-4; 91 

23%) 
1-129 (ELCR = 9 .5 x 10-6; 2 .0%) 

Total 1.1 X 10-4 
Tc-99 (ELCR = 2.8 x 10-4; 60%) 

106 

Tritium (ELCR = 6.5 x 1 o·5; 
Ingestion 3.1 X 10-4 14%) 

Inhalation of 5.4 X 10·S 
Volatiles 

--

Total 3.6 X 10-4 

Total Cumulative 4.7 X 10-4 

Analyte 
Group 

II) 
CII 
~ 
u 
::s 
C 
.2 
'C 
I? 
C 
0 z 

II) 
CII 
~ 
u 
::s 
C 
0 
=c 
i,s 
0:: 

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

Exposure 
Route ELCR '.4 Risk Contribution HI % HI Contribution 

Ingestion 1.5 X 10-4 5.8 

Dermal 
Arsenic (HQ = 0.79 , 2 .0%) 

1.6 X 10-6 0.10 Cobalt (HQ = 1.5, 3.9%) 
Contact 

Cyanide (HQ= 35, 92%) 

Inhalation of Arsenic (ELCR = 1.5 x 10-4, 
Volatiles 

-- 33 
37%) 

Strontium-90 (ELCR = 1.9 x 10-
Total 1.5 X 1Q-4 4, 47%) 39 

Tc-99 (ELCR = 5.7 x 10-5, 14%) 

2.5 X 10-4 
Tritium (ELCR = 4.8 x 10-6, 

Ingestion 1.2%) 

Inhalation of 3.9 X 10-6 
Volatiles --

Total 2.6 X 10-4 
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Table 7-54. Summary of Cancer Risks and Noncancer Hazards for Well 699-50-56 
(Within the 200-BP-5 West Exposure Area) 

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Total Cumulative 4.1 X 1Q-4 

Analyte 
Group 

Ill 
Cl> 
:2 
u 
::::, 
C 
0 =s 
l! 
C 
0 z 

1/1 
Cl> 
:2 u 
::::, 
C 
0 =s 
ns 
0:: 

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

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion -- 3.5 

Dermal Cyanide (HQ= 34, 97%) 
-- 0.04 

Contact Nitrate (HQ = 0.48 , 1.4%) 

Inhalation of 
31 

Volatiles --
1-129 (ELCR = 1.1 x 10·5, 8.3%) 
Tc-99 (ELCR = 8.2 x 1Q·5 , 60%) 

Total --
Tritium (ELCR = 4.3 x 10·5 , 

35 

32%) 

Ingestion 1.0 X 10-4 

Inhalation of 
3.6 X 10·5 

Volatiles 
--

Total 1.4 X 10-4 

Total Cumulative 1.4 X 10-4 

Analyte 
Group 

1/1 
Cl> 
:2 u 
::::, 
C 
0 =s 
l! 
C 
0 z 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.0 X 1Q-4 10 
Arsenic (HQ = 0.52, 2.4%) 
Cadmium (HQ = 2.3, 11 %) 

Dermal 
Cobalt (HQ= 3.4, 16%) 

1.7 X 1Q-6 Arsenic (ELCR = 1.0 x 1Q-4 , 0.56 Cyanide (HQ= 11, 53%) Contact 
87%) Fluoride (HQ = 0.34, 1.6%) 

CTET (ELCR = 4.4 x 10-6 , 3.9%) Iron (HQ = 0.68, 3.2%) 
Tc-99 (ELCR = 6.8 x 1Q-6 , 5.9%) Inhalation of Manganese (HQ= 1.7, 2.1 X 10-6 Tritium (ELCR = 1.6 x 1Q-6, 11 Volatiles 7.9%) 1.4%) 

Zinc (HQ= 0.27, 1.2%) 

Total 1.1x10-4 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 7.9 X 10-6 

Inhalation of 1.4 x_ 10-6 
Volatiles 

--
Total 9.3 X 10-6 

Total Cumulative 1.1x10-4 

Analyte 
Group 

In 
QI 

:!:! u 
:, 
C 
.2 
"C 
l'!! 
C 
0 z 

In 
QI 

:!:! u 
:, 
C 
0 
=s 
ca 
0:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion -- 9.6 
'. 

Dermal 
Contact 

-- 0.09 Cyanide (HQ= 110, 99%) 

Inhalation of 
102 

Volatiles 
--

Cobalt-60 (ELCR = 2.0 x 10-6, 
1.4%) 

Total -- Tc-99 (ELCR = 1.4 x 10-4, 96%) 111 
Tritium (ELCR = 4 .1 x 10-6, 

1.4 X 10-4 
2 .9%) 

Ingestion 

Inhalation of 3.4 X 10-6 
Volatiles 

--
Total 1.5 X 10-4 

Total Cumulative 1.5 X 10-4 

Analyte 
Group 

.. 0 = C ,_ U 
0 "C ::::, ' Z ca C 

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

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Co-60 (ELCR = 3.0 x 10-6; 1.8%) Antimony (HQ = 4.0; 3.5%) 
Ingestion -- 14 Tc-99 (ELCR = 1.6 x 10-4; 96%) 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) 

Exposure 
Route ELCR % Risk Contribution HI o/o HI Contribution 

Dermal 
Tritium {ELCR = 3.4 x 10-6 ; 2.0% 

Contact 
-- ) 0.26 

Inhalation of 
103 

Volatiles 
--

Total -- 117 

Ingestion 1. 7 X 10-4 

Inhalation of 2.8 X 10-6 
Volatiles 

--
Total 1.7 X 10-4 

Total Cumulative 1.7 X 10-4 

Analyte 
Group 

(I) 
Cl> 
:E u 
::, 
C 
0 
=s 
I! 
C 
0 z 

(I) 
Cl> 
:E 
u 
::, 
C 
.2 
'ti 
ca 

0:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 5.1 X 10-6 3.0 
Cadmium (HQ = 0.04, 

1.2%) 
CTET (HQ = 0.08, 2.5%) 

Dermal 1.3 X 10-6 0.07 Cobalt (HQ = 0.92, 29%) 
Contact 

Fluoride (HQ = 0.09, 2.8%) 
Iron (HQ= 0.81 , 26%) 

Lithium (HQ= 0.20, 6.3%) 
Inhalation of 

Volatiles 
8.5 X 10-6 0.03 Manganese (HQ= 0.31 , 

9.8%) 
CTET (ELCR = 1.2 x 10-5, 80%) 

Zinc (HQ= 0.55, 18%) 
Chloroform (ELCR = 3.0 x 10-6, 

Total 1.5 X 10-S 
20%) 

3.1 

Ingestion --

Inhalation of -- --
Volati les 

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 X 10·5 

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 1.1x10-4 5.0 .,, 
GI 
:2 Dermal Arsenic (HQ = 0.59 , 1 .4%) u 6.3 X 10·7 0.10 ::::, Contact Cyanide (HQ= 42 , 96%) C 
0 
;; Inhalation of 

39 l! Volatiles --
C Arsenic (ELCR = 1.1 x 10-4, 
0 

54%) z 
Total 1.1x10-4 Tc-99 (ELCR = 8.5 x 10·5 , 41%) 44 

Tritium (ELCR = 1.0 x 10·5 , 

8.7 X 10·5 
5.0%) .,, Ingestion 

GI 
:2 u Inhalation of ::::, 8.6 X 10-6 C Volatiles .2 
"C --
l'G 
a: Total 9.5 X 10·5 

Total Cumulative 2.1 X 10-4 

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 I 0-4. The total ELCR for 
nonradiological analytes is 2.5 x 10-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5

_ The total ELCR 
for radiological analytes is 8.0 x 10·5 which is within the EPA risk range of 1 x 10-4 to 1 x 1 o-6

. 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 I o·6; 2.4 percent contribution) and tritium 
(ELCR = 7.0 x I o-5; 22 percent contribution). Contribution to ELCR is elevated for arsenic (2.5 x 10-4; 
75 percent contribution) where measured concentrations (13 µg/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 I. 
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All ind ividual analytes (fl uoride, Cr(VI), lithium, molybdenum, nitrate, and vanadium) that contributes 
greater than one percent of the HI also report an HQ less than I. Contribution to HI is elevated for arsenic 
(HQ of 1.3; 51 percent contribution) where measured concentrations ( 13 µg/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 10-4 2.4 Copper (HQ= 0.089; 3.6%) 
Fluoride (HQ= 0.30; 12%) 
Cr(VI) (HQ = 0.17; 6.8%) 

II) Iron (HQ = 0.057; 2.3%) 
QI 

:5! Dermal 1.4 X 10-6 0.10 
Lithium (HQ= 0.14; 5.7%) 

u Contact Manganese (HQ = 0.058; 2.3%) :::, 
C Molybdenum (HQ = 0.032 ; 
0 

1.3%) i:i 
I! 

Inhalation of Arsenic (ELCR = 2.5 x 10-4 ; 
Nitrate (HQ= 0.089; 3.6%) 

C Uranium (HQ= 0.042 ; 1.7%) 0 -- --z Volatiles 75%) Vanadium (HQ= 0.14; 5.7%) 
Tc-99 (ELCR = 7.9 x 10.s; 2.4%) Zinc (HQ = 0.037; 1.5%) 

Tritium (ELCR = 7 .0 x 1 o-5 ; 

Total 2.5 X 10-4 22%) 2.5 

II) Ingestion 2.2 X 10-S 
QI 
:5! 
u Inhalation of :::, 5.8 X 10-S C Volatiles 0 
i:i --
cu 

tr:: Total 8.0 X 10-S 

Total Cumulative 3.3 X 10-4 

7.1.1.20 200-BP-5 Far Field - Well-Specific Cancer Risks and Noncancer Hazard Results 
Well-specific risks were calculated fo r 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 10-4 and 7.9x 10·5_ The total ELCR for nonradiological analytes ranges between 2.9 x 10-4 
and 1.3 x 10-4 wh ich is greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of l x 10-5. 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 10·5 and 2.5 x 10-5 which are within the EPA 
risk range of 1 x 10-4 to 1 x 1 o·6• 

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 10-4 to 1.3 x 10-4) where measured concentrations 
(6.8 µg/L to 15 µg/L) are within natural background values. 

The 1-Ils 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 HJ of 1. The HI for we ll 
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 I. Contribution to HI is elevated for arsenic at wells 699-62-43F and 699-
65-50 (HQ= 1.5 and 1. I, respectively) where measured concentrations (15 µg/L and 11 µg/L, 
respectively) are within natural background values. 

Analyte 
Group 

II) 
GI 
:2 
u 
::, 
C 
0 ;; 
E 
C 
0 z 

II) 
GI 
:2 
u 
::, 
C 
0 
;; 
Ill 
0:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 
2.9 X 10· 

2.5 
Arsenic (HQ = 1.5; 56%) 

4 Fluoride (HQ= 0.38 ; 14%) 
Cr(VI) (HQ = 0.24 ; 9.0 %) 

Dermal 1.6 X 10· Lithium (HQ= 0.18; 6.8%) 
0.13 

Contact 6 Molybdenum (HQ = 0.034 ; 
1.3%) 

Inhalation of Nitrate (HQ= 0.064; 2.4%) -- --
Volatiles Arsenic (ELCR = 2.9 x 10-4; Vanadium (HQ= 0.20; 7.6%) 

2.9 X 10· 92%) 
Total 4 Tc-99 (ELCR = 6.3 x 10-6; 2.0%) 2.7 

Tritium (ELCR = 1.7 x 10·5; 

1.0 X 10· 5.6%) 
Ingestion 5 

Inhalation of 1.4 X 10· 
Volatiles 5 

--
2.5 X 10· 

Total 5 

Total Cumulative 3.1 X 10-4 

Analyte 
Group 

II) 
GI 
:2 
u 
::, 
C 
.2 
"C 
E 
C 
0 z 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion -- 0.73 

Dermal Tc-99 (ELCR = 7.2 x 10-6 ; 9.1%) 
0.072 

Contact -- Tritium (ELCR = 7.1 x 10·5;90%) -

Inhalation of -- --Volatiles 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total -- 0.80 

Ingestion 2.1 X 10-S 

Inhalation of 5.9 X 10-S 
Volatiles 

--
Total 7.9 X 10-S 

Total Cumulative 7.9 X 10-s 

Analyte 
Group 

a, 
CII 
:2 
u 
:::, 
C 
0 
=c 
l! 
C 
0 z 

a, 
CII 
:2 
u 
:::, 
C 
0 
=c 
ca 
0:: 

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

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion 2.0 X 10-4 2.0 
Arsenic (HQ = 1.1, 50%) 

Fluoride (HQ= 0.38 , 18%) 

Dermal 
Cr(VI) (HQ = 0.18, 8.2%) 

1.1 X 10-6 0.10 Lith ium (HQ= 0.18, 8.4%) Contact 
Molybdenum (HQ = 0.03, 

1.6%) 

Nitrate (HQ= 0.06, 2.9%) 
Inhalation of 

Volatiles 
-- 0.00 Nitrite (HQ= 0.02 , 1.1 %) 

Arsenic (ELCR = 2.1 x 10-4, 
Vanadium (HQ = 0.20, 

89%) 
9.3%) Tc-99 (ELCR = 6.1 x 10-6, 2.7%) 

Total 2.1 X 10-4 
Tritium (ELCR = 1.8 x 10-5, 

2.1 7.9%) 

Ingestion 1.0 X 10-S 

Inhalation of 1.5 X 10·5 

Volatiles 
--

Total 2.5 X 10-S 

Total Cumulative 2.3 X 10-4 
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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 

Ingestion 
1.3 X 10-

1.7 
Arsenic (HQ = 0.69 ; 40%) 

4 Fluoride (HQ= 0.32; 19%) 

.,, Cr(VI) (HQ = 0.15; 8.4%) 
Cl> Dermal 7.3 X 10-

0.084 
Lithium (HQ = 0.20; 11 %) 

!! Contact 7 Molybdenum (HQ= 0.031 ; u 
::s 1.8%) 
C 
0 Nitrate (HQ= 0.083; 4.8%) 
=c Inhalation Nitrite (HQ = 0.020; 1.2%) 
I! -- --
C of Volatiles Arsenic (ELCR = 1.3 x 10-4 ; Vanadium (HQ= 0.15; 8.9%) 
0 

74%) Zinc (HQ = 0.059; 3.4%) z 
1.3 X 10- Tc-99 (ELCR = 7.9 x 10-6 ; 4.4%) 

Total 4 Tritium (ELCR = 3.7 x 10-5 ; 1.7 
21%) 

Ingestion 
1.5 X 10-.,, 

5 Cl> 
!! 
u Inhalation 3.0 X 10-::s 
C of Volatiles 5 
.2 
"C --
111 4.6 X 10-a: Total 5 

Total Cumulative 1.8 X 10-4 

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 l 0-4. The total ELCR for 
nonradiological analytes is 6.4 x I 0-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 1 o-5. The total ELCR 
for radiological analytes is 8.4 x 10-5 which is within the EPA risk range of 1 x 10-4 to 1 x 1 o-6. 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 1 o-6; 1.8 percent contribution), carbon-14 
(ELCR = 8.7 x 10-6; 5.9 percent contribution), technetium-99 (ELCR = 3.2 x 10-6

; 2.2 percent 
contribution), and tritium (ELCR = 6.9 x 1 o-5

; 47 percent contribution). Contribution to ELCR is 
elevated for arsenic (6.1 x 10-5; 41 percent contribution) where measured concentrations 3.2 µg/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 HJ of 1.0 
and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" [WAC 173-340-740]) target HJ 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 10-S 1.1 Fluoride (HQ= 0.12; 7.4%) 
Cr(VI) (HQ =0.090; 5.5%) 

Cl) 
Lithium (HQ =0.15; 9.4%) 

GI 
Dermal 

Manganese (HQ =0.021; 1.3%) 
:2 5.3 X 10-? 0.077 Molybdenum (HQ =0.027; u Contact ::::, 1.7%) 
C 

Nitrate (HQ =0.1 0; 6.2%) .2 
"C Nitrite (HQ =0.022; 1 .4%) 
e! Inhalation of Arsenic (ELCR 6.1 x 10·5; 41%) TCE (HQ =0.57; 35%) C 2.1 X 10-6 0.44 0 Volatiles TCE (ELCR = 2.6 x 10-6 ; 1.8%) Uranium (HQ =0.024 ; 1.5%) z C-14 (ELCR = 8.7 x 10-6 ; 5.9%) Vanadium (HQ =0.11; 6.5%) 

Tc-99 (ELCR = 3.2 x 10-6; 2.2%) 

Total 6.4 X 10-5 Tritium (ELCR = 6.9 x 1 o·5; 
1.6 

47%) 

Ill Ingestion 2.7 X 10-s 
GI 
:2 
u Inhalation of ::::, 5.7 X 10-S C Volatiles .2 
"C --
CV 

a:: Total 8.4 X 10·5 

Total Cumulative 1.5 X 10-4 

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 I. 7 x 104 and 1. 7 x 104

, respectively. The total ELCR for nonradiological analytes are 
9.3 x 10-5 and 7.6 x 10-5 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 10-5. The total ELCRs for radiological analytes are 7.6 x 10-5 and 6.6 x 10-5 for wells 699-66-64 and 
699-70-68, which are within the EPA acceptable risk range of I x 104 to 1 x 10-6

. 

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 10-6 ; 1. 7 percent contribution) . Contribution to 
ELCR is elevated for arsenic at both wells (9.3 x 10·5 and 9.3 x 10-5 at wells 699-66-64 and 699-70-68, 
respectively) where measured concentrations (4.8 µg/L and 3.8 µg/L) are within natural background 
values. 

The HI s 699-66-64 and 699-70-68 fo r 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 . 

Analyte 
Group 

.,, 
G> 
:5! 
u 
:::I 
C 
0 
=c e 
C 
0 z 

.,, 
G> 
:5! u 
:::I 
C 
0 
=c 
"' O! 

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

Exposure 
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%) 
Molybdenum (HQ = 0.044; 

Dermal 5.1 X 10· 
0.042 3.9%) 

Contact 7 
Nitrate (HQ= 0.11 ; 9.7%) 
Nitrite (HQ= 0.022; 1.9%) 

Inhalation Selenium (HQ = 0.018; 1.6%) 

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-99 (ELCR = 4.8 x 10-6 ; 2.8%) 
Total 5 Tritium (ELCR = 7.1 x 10·5 ; 1.1 

42%) 

Ingestion 
1.7 X 10· 

5 

Inhalation 5.9 X 10· 
of Volatiles 5 

--
7.6 X 10-

Total 5 

Total Cumulative 1.7 X 10-4 

Analyte 
Group 

.,, 
G> 
:5! 
u 
:::I 
C 
0 
=c e 
C 
0 z 

Table 7-68. Summary of Cancer Risks and Noncancer Hazards for Well 699-70-68 
(Within the 200-BP-5 Near River Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

7.4 X 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 10-5, Molybdenum (HQ = 0.04, 2.6%) 
52%) Nitrate (HQ= 0.11 , 6.7%) 

Trichloroethene (ELCR = 2.4 x Nitrite (HQ = 0.02 , 1.5%) 
10-6, 1.7%) 

Selenium (HQ= 0.02, 1.1%) 
Tc-99 (ELCR = 5.4 x 10-6 , 3.8%) Inhalation 1.2 X 10· 

Tritium (ELCR = 6.0 x 10·5 , 0.41 Trichloroethene (HQ = 0.53 , 
of Volatiles 6 

42%) 32%) 
Uranium (HQ = 0.02, 1.5%) 

Vanadium (HQ= 0.16, 9.8%) 

Total 
7.6 X 10· 

1.7 5 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 
1.7 X 10-

5 

Inhalation 4 .9 X 10-
of Volatiles 5 

--
6 .6 X 10-

Total 5 

Total Cumulative 1.4 X 10-4 

7. 7. 7.23 200-BP-5 Confined Exposure Area 
The total cumulative ELCR for the 200-BP-5 Confined exposure area is 1.2 x I 0-4 . The total ELCR for 
nonradiological analytes is 7.8 x I 0-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I 0-5_ The total ELCR 
for radiological analytes is 3.8 x 10-5 which is within the EPA risk range of 1 x 10-4 to 1 x 10-6

. 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 I percent 
of total cumulative ELCR) are benzene (ELCR 5.5 x l 0-6; 4.8 percent contribution), bis(2-ethylhexyl) 
phthalate (ELCR = 1.7 x 1 o·6; 1.5 percent contribution), carbon tetrachloride (ELCR = 5.1 x 10-6

; 4.4 
percent contribution), chloroform (ELCR = 5.9 x I o·6; 5.1 percent contribution), iodine-129 (ELCR = 

2.5 x l o-6; 2.2 percent contribution), strontium-90 (ELCR = 2.5 x I o·6
; 2.1 percent contribution), 

technetium-99 (ELCR = 1.9 x l 0-5; 16 percent contribution), tritium (ELCR = 9. 7 x I o·6; 8.3 percent 
contribution), uranium-234 (ELCR = 1.8 x 1 o-6; 1.6 percent contribution), and uranium-238 (ELCR = 
1.3 x I o-6

; 1.1 percent contribution). Contribution to ELCR is elevated for arsenic (5.9 x I o-5
; 51 percent 

contribution) where measured concentrations (3.0 µg/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 l.0 
and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" [WAC 173-340-740]) target HI of 
I. The primary contributor to the noncancer Hl (those analytes that contribute greater than I percent of 
total HJ) 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 X 10· 

4.8 5 
II) 
GI 
:2 Dermal 2.2 X 10· 

Antimony (HQ = 3.3; 30%) 
u Arsenic (ELCR 5.9 x 10·5; 51 %) 0.22 Arsenic (HQ= 0.31 ; 2.8%) 
::II Contact 6 
C Benzene (ELCR 5.5 x 10-6; 4.8%) Cyanide (HQ = 6.2; 58%) 
0 
=c Inhalation 1.1 X 10· BEHP (ELCR = 1.7 x 10-6; 1.5%) 

5.8 I! of Volatiles 5 CTET (ELCR = 5.1 x 10-6; 4.4%) 
C 
0 Chloroform (ELCR = 5.9 x 10-6; z 7.8 X 10· 5.1%) 

Total 5 1-129 (ELCR = 2.5 x 10-6; 2.2%) 
11 

Sr-90 (ELCR = 2.5 x 10-6; 2.1 %) 

Ingestion 
3.0 X 10· Tc-99 (ELCR = 1.9 x 10·5 ; 16%) 

II) 5 GI Tritium (ELCR = 9.7 x 10-6; 8.3%) 
:2 
u Inhalation 8.0 X 10· 

U-234 (ELCR = 1.8 x 10-6; 1.6%) 
::II U-238 (ELCR = 1.3 x 10-6; 1.1 %) 
C of Volatiles 6 
0 
=c --
ftl 3.8 X 10· 0::: Total 5 

Total Cumulative 1.2 X 10-4 

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- l 2, 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 10·5 and 6.4 x 10-5. The total ELCR for nonradiological analytes ranged between 7 .9 x 10-5 

and 3.0 x I 0-5 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5

. The total ELCR for radiological analytes 
ranged between 6.5 x 10-5 and I .6 x I o-6 which are within the EPA acceptable risk range of 1 x I 04 to 
} X } o·6• 

The major contributors to the total cumulative ELCR (tho~e analytes that contribute greater than I percent 
of total cumulative ELCR) include the following: 

• Technetium-99 and tritium at well 299-E33-12 

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

• 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 HJ of l. 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-£33-50 and 699-52-55B, all individual analytes (arsenic, fluoride, Cr(VJ), 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 we ll 299-£33-50, (HQ of 3.2; 77 percent contribution) 
where measured concentrations reflect false positive results from the use of EPA Method 6010. 

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

Expoeunt 
Route ELCR % Rlak Contribution HI % HI Contribution 

Ingestion 3.0 X 10·5 2.1 

Dermal 1.7 X 10·7 0.028 Cyanide (HQ= 20; 97%) 
Contact 

Inhalation of 
Volatiles -- 19 

Arsenic (ELCR = 3.0 x 1 o·5 ; 

32%) 
Total 3.0 X 10-S Tc-99 (ELCR = 6.4 x 10·5 ; 67%) 21 

Tritium (ELCR = 1.0 x 10-6; 

6.4 X 1 o-s 
1.1%) 

Ingestion 

Inhalation of 8.5 X 10·7 

Volatiles 
--

Total 6.5 X 10-S 

Total Cumulative 9.6 X 10-S 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 7.8 X 10·5 3.9 Antimony (HQ= 3.2; 77%) 
Arsenic (HQ= 0.41 ; 9.8%) 

Dermal 
Fluoride (HQ = 0.1 0; 2.5%) 

1.1 X 10-6 0.19 Cr(VI) (HQ= 0.081 ; 2.0%) 
Contact 

Manganese (HQ = 0.15; 

Inhalation of Arsenic (ELCR = 7.8 x 1 o·5 ; 
3.6%) 

Volatiles 
-- -- Vanadium (HQ= 0.078; 1.9%) 

85%) 
BEHP (ELCR = 1.2 x 10-6; 

Total 7.9 X 10·5 1.3%) 4.1 
C-14 (ELCR = 1.0 x 10-6; 1.1%) 

Ingestion 1.3 X 10-5 
Sr-90 (ELCR = 1.3 x 10-6; 1.4%) 
Tc-99 (ELCR = 9.6 x 10-6; 10%) 

Inhalation of --Volatiles 
--

Total 1.3 X 10·5 

Total Cumulative 9.2 X 10·5 
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Table 7-72. Summary of Cancer Risks and Noncancer Hazards for Well 699-52-55B 
(Within the 200-BP-5 Confined Aquifer Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 
4.7 X 10· 

0.85 5 

Dermal 4.1 X 10· 
0.098 

Contact 6 --

Inhalation of 1.1 X 10- Arsenic (ELCR = 4.0 x 1 o·5 ; 63%) 
Volatiles 5 0.058 

Benzene (ELCR = 5.5 x 10-6; 8.6%) 
BEHP (ELCR = 5.0 x 10-6 ; 7.8%) 

6.3 X 10· 
Total 5 CTET (ELCR = 5.1 x 10-6; 7.9%) 1.0 

Chloroform (ELCR = 5.9 x 10-6; 

1.6 X 10· 9.2%) 
Ingestion 6 Tc-99 (ELCR = 1.4 x 10-6; 2.1%) 

Inhalation of 
--

Volatiles 
--

1.6 X 10· 
Total 6 

Total Cumulative 6.4 X 1Q·5 
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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 10-3

_ The total ELCR for 
nonradiological analytes is 7.4 x 104 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I 0-5 _ The total ELCR 
for radiological analytes is 1.2 x 10-3 which is greater than the upper risk threshold of 1 x I 04

. 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 1 o-3

; 56 percent contribution), 2,6-dintrotoluene (3.4 x 1 o-4; 
18 percent contribution), n-nitrosodi-n-dipropylamine (2. 7 x 104

; 14 percent contribution), U-234 
( 4.2 x 1 o-5; 2.2 percent contribution) and U-238 ( 4.1 x 10-5

; 2.1 percent contribution). Contribution to 
ELCR is elevated for arsenic (1.2 x 104

; 6.3 percent contribution) where measured concentrations (6.3 
µg/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 I. 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%) 

Ingestion 7.1 X 10-4 7.5 Arsenic (HQ = 0.63; 7.4%) 
Beryllium (HQ = 0.26; 3.1 %) 

II) 
Cadmium (HQ= 1.2; 14%) 

Cl) Cobalt (HQ = 0.48; 5.6%) 
:2 Dermal 2.5 X 10-S Fluoride (HQ = 0.13; 1.5%) u Contact 2,6-dinitrotoluene 0.53 
::s Cr(VI) (HQ= 0.14; 1.6%) 
C (ELCR = 3.4 x 10-4; 18%) 0 Nitrate (HQ = 0.24; 2.9%) 

=c n-nitrosodi-n-dipropylamine TCE (HQ= 0.57; 6.7%) l'!! 
C Inhalation of 4.4 X 10-6 

(ELCR = 2.7 x 10-4; 14%) 
0.44 Uranium (HQ = 0.26; 3.1 %) 

0 Volatiles Arsenic (ELCR = 1.2 x 10-4; Vanadium (HQ= 0.16; z 
6.3%) 1.9%) 

Tritium (ELCR = 1.1 x 10-3 ; 56%) 
Total 7.4 X 10-4 U-234 (ELCR = 4.2 x 10-5 ; 2.2%) 8.5 

U-238 (ELCR = 4.1 x 10-5 ; 2.1 %) 

u Ingestion 3.0 X 10-4 ::s 
C II> 
0 Cl) --=c '0 Inhalation of 
CV 9.0 X 10-4 
0:: Volatiles 
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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 1.2 X 10·3 

Total Cumulative 1.9 X 10-3 

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-E 16-2, 299-
El 7-1 , 299-E 17-14, 299-El 7-19, 299-E24-16, 299-£24-23, 299-£25-19, 299-£25-20, 299-£25-22, and 
299-£25-3 .), 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 10·3 and 1.5 x 10-4 . The total ELCR for nonradiological analytes ranged between 7.4 x I 0-4 
and 1.1 x 10-4 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5))) cumulative risk threshold of 1 x 10·5_ The total ELCR for radiological analytes 
ranged between 3.3 x 10·3 and 3.2 x 10·5_ Wells 299-£17-1 , 299-£17-14, 299-£17-19, 299-£24-16, 299-
£24-23 , 299-£25-19, 299-£25-20, and 299-£25-22 are greater than the upper risk threshold of 1 x I 0-4. 
Wells 299-E 16-2 and 299-£25-3 are within the EPA acceptable risk range of 1 x 10·4 to I x 10·6. 

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

• Tritium at wells 299-El 7-1, 299-El 7-14, 299-El 7-19, 299-£25-19, and 299-£25-20 

• Iodine-129 and tritium at wells 299-£24-16, 299-£25-22, and 299-£25-3 

• Iodine-129, strontium-90, and tritium at well 299-£19-2 

• 2,6-Dinitrotoluene, n-nitrosodi-n-dipropylamine, tritium, uranium-234, and uranium-238 at well 
299-£24-23 

Contribution to ELCR is elevated for arsenic ( 1.1 x 10-4 to 2.1 x 10-4) where measured concentrations 
(5.5 µg/L to 11 µg/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 l percent of total HI) include: 

• Cadmium and cobalt at well 299-El 7-1 

• Uranium at well 299-£24-23 

The remaining individual analytes (beryllium, bis(2-ethylhexyl)phthalate, fluoride, Cr(VJ), 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-£25-22 (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-El 7-14, 299-El 7-19, 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. 
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Table 7-74. Summary of Cancer Risks and Noncancer Hazards for Well 299-E16-2 
(Within the PUREX Cribs Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.9 X 10-4 1.6 
Arsenic (HQ= 0.97, 58%) 
Fluoride (HQ= 0.16, 9.2%) 

Cr(Vl)(HQ = 0.09, 5.2%) 

Dermal 
Iron (HQ = 0.04, 2.6%) 

1.0 X 10-6 0.10 Manganese (HQ = 0.06, 
Contact 3.4%) 

Nitrate (HQ = 0.03, 1.8%) 
Inhalation of -- -- Nitrite (HQ= 0.02, 1.1%) 

Volatiles Arsenic (ELCR = 1.9 x 10-4. 85%) Vanadium (HQ= 0.29, 17%) 
1-129 (ELCR = 4.3 x 10-6, 1.9%) 

Total 1.9 X 10-4 Sr-90 (ELCR = 2.2 x 10-6, 1.0%) 1.7 
Tritium (ELCR = 2.6 x 10-5. 12%) 

Ingestion 1.1 X 10-S 

Inhalation of 2.1 X 10·5 

Volatiles 
--

Total 3.2 X 10-S 

Total Cumulative 2.20 X 10-4 

Analyte 
Group 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ = 0.56, 10%) 
Ingestion 1 .1 X 10-4 5.1 Beryllium (HQ = 0.26, 4.8%) 

Cadmium (HQ = 1.2, 22%) 

Dermal 
Cobalt (HQ = 1.9, 35%) 

5.9 X 10·7 0.34 Fluoride (HQ = 0.15, 2.8%) 
Contact Iron (HQ = 0.23, 4.2%) 

Manganese (HQ = 0.32, 

Arsenic (ELCR = 1.1 x 10-4, 5.9%) 
Nitrate (HQ = 0.35, 6.4%) Inhalation of 3.5%) -- -- Uranium (HQ = 0.13, 2.4%) Volatiles Tritium (ELCR = 2.9 x 10-3. 96%) 

Vanadium (HQ= 0.18, 
3.3%) 

Total 1 .1 X 10-4 5.5 

Ingestion 5.4x10-4 --
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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 0/4 Risk Contribution HI % HI Contribution 

Inhalation of 
Volatiles 

Total 

2.4 X 10-3 

2.9 X 10-3 

Total Cumulative 3.0 X 10-3 
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Table 7-76. Summary of Cancer Risks and Noncancer Hazards for Well 299-E17-14 
(Within the PUREX Cribs Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

1.4 X 10-4 
Antimony (HQ= 5.6; 67%) 

Ingestion 7.5 Arsenic (HQ= 0.74; 9.0%) 
Fluoride (HQ= 0.10; 1.2%) 

Dermal 
Cr(VI) (HQ = 0.25; 3.0%) 

9.7 X 10-7 0.35 Nitrate (HQ = 0.53 ; 6.4%) 
Contact 

TCE (HQ= 0.53; 6.4%) 
Uranium (HQ= 0.30; 3.7%) 

Inhalation of 2.1 X 10-6 0.41 Vanadium (HQ = 0.17; 
Volatiles 2.1%) 

Arsenic (ELCR = 1.4 x 10-4 ; 

Total 1.5 X 10-4 
4.2%) 

8.3 Tritium (ELCR = 3.2 x 10-3; 93%) 

Ingestion 6.5 X 10-4 

Inhalation of 2.7 X 10-3 
Volatiles 

--
Total 3.3 X 10-3 

Total Cumulative 3.4 X 10-3 

Analyte 
Group 

C 
.2 Ill 
"C QI 
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C CJ 
0::::, 
z 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.5 X 10-4 9.5 
Antimony (HQ= 7.9; 77%) 

Arsenic (ELCR = 1.5 x 10-4; Arsenic (HQ= 0.76; 7.5%) 
4.6%) Cr(VI) (HQ = 0.12; 1.2%) 

Dermal Tritium (ELCR = 3.0 x 10-3; 94%) Nitrate (HQ = 0.63; 6.1 %) 9.3 X 10-7 0.39 
Contact TCE (HQ = 0.34; 3.4%) 

114 



Analyte 
Group 

Ill 
Cl) 

:5! 
u 
::::, 
C 
0 
=s ns a: 

ECF-HANFORD-13-0035, REV. 0 

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

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Inhalation of 
Uranium (HQ= 0.12; 1.1%) 

8.0 X 10-? 0.26 Vanadium (HQ= 0.16; 
Volatiles 1.6%) 

Total 1.5 X 10-4 10 

Ingestion 5.7 X 10-4 

Inhalation of 2.5 X 10-3 

Volatiles 
--

Total 3.0 X 10-3 

Total Cumulative 3.2 X 10-3 
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Table 7-78. Summary of Cancer Risks and Noncancer Hazards for Well 299-E24-16 
(Within the PUREX Cribs Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.5 X 10-4 2.0 
Arsenic (HQ= 0.76; 27%) 
Fluoride (HQ = 0.11 ; 3.8%) 
Cr(VI) (HQ = 0.22 ; 7.6%) 

Dermal Nitrate (HQ= 0.31 ; 11%) 1.1 X 10-6 0.14 
Contact TCE (HQ= 0.87 ; 31%) 

Uranium (HQ= 0.27; 9.7%) 
Inhalation of 2 .0 X 10-6 0 .67 Vanadium (HQ= 0.19; 

Volatiles 6 .8%) 
Arsenic (ELCR = 1.5 x 10-4; 

8.7%) Total 1.5 X 10-4 
1-129 (ELCR = 2.2 x 10-5; 1.3%) 

2.8 

Tritium (ELCR = 1.5 x 10-3 ; 89%) 

Ingestion 3.0 x 10-4 

Inhalation of 1.2 X 10-3 

Volatiles 
--

Total 1.5 X 10-3 

Total Cumulative 1.7 X 10-3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 7.1 X 10-4 2.5 Arsenic (HQ = 0.61 , 18%) 
Fluoride (HQ = 0.11 , 3.3%) 

Dermal 
Nitrate (HQ= 0.36, 11 %) 

2.3 X 10-S 0.08 TCE (HQ = 0.96, 29%) 
Contact Uranium (HQ = 1.1, 32%) 

2,6-Dinitrotoluene (ELCR = 3.4 x Vanadium (HQ= 0.18, 
Inhalation of 4.6 X 10-6 

10-4, 9.5%) 
0.75 5.3%) 

Volatiles Arsenic (ELCR = 1.2 x 10-4, 
3.3%) 

Total 7.4 X 10-4 n-Nitrosodi-n-dipropylamine 
3.3 (ELCR = 2.7 x 10-4, 7.5%) 

Tritium (ELCR = 2 .7 x 10-3 , 76%) 

Ingestion 6.1 X 10-4 U-234 (ELCR = 4.2 x 10-5 , 1.2%) 
U-238 (ELCR = 4.1 x 10-5 , 1.1 %) 

Inhalation of 2.3 X 10-3 

Volatiles 
--

Total 2.9 X 10-3 

Total Cumulative 3.6 X 10-3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.6 X 10-4 1.5 
Arsenic (HQ= 0.81 , 52%) 
Fluoride (HQ= 0.11 , 7.2%) 

Cr(Vl)(HQ = 0.13, 8.6%) 

Dermal 
Iron (HQ= 0.02, 1.1 %) 

8.7 X 10-7 0.10 Manganese (HQ = 0.09, 
Contact 

5.7%) 

Inhalation of 
Nitrate (HQ= 0.17, 11%) 

-- -- Vanadium (HQ = 0.21 , 
Volatiles 13%) 

Arsenic (ELCR = 1.6 x 10-4, 14%) 
Total 1.6 X 1Q-4 Tritium (ELCR = 9.7 x 1Q-4, 85%) 1.6 

Ingestion 1.8 X 10-4 

Inhalation of 7.9 X 1Q-4 
Volatiles --

Total 9.8 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 1.1 X 10-3 
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Group 

II) 
GI 
:2 
u 
::, 
C 

.5! 
"C 
I! 
C 
0 z 

II) 
GI 
:2 
u 
::, 
C 
0 
=c 
ns 

a:: 

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

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ= 0.97, 49%) 
Ingestion 1.9 X 10-4 1.8 Bis(2-ethylhexyl) phthalate 

(HQ = 0.03, 1.3%) 
Fluoride (HQ = 0.11 , 5.4%) 

Dermal 
Contact 

2.9 X 10~ 0.16 Cr{Vl)(HQ = 0.24 , 12%) 
Manganese (HQ = 0.08, 

4 .1%) 
Inhalation of Nitrate (HQ= 0.25, 13%) 

Volatiles 
-- -- Vanadium (HQ = 0.25 , 

Arsenic (ELCR = 1.9 x 10-4 , 15%) 
13%) 

Total 1.9 X 10-4 Tritium {ELCR = 1.0 x 10-3 , 84%) 2.0 

Ingestion 1.9 X 10-4 

Inhalation of 8.4 X 10-4 
Volatiles 

Total 1.0 X 10-3 

Total Cumulative 1.2 X 10-3 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 2.1 X 10-4 1.6 
Arsenic (HQ = 1.1, 66%) 

Dermal 
Arsenic (ELCR = 2.1 x 10-4, 58%) Fluoride (HQ = 0.13, 8.0%) 

Contact 
1.2 X 10~ 1-129 (ELCR = 6.7 x 10~, 1.9%) 0.06 Nitrate (HQ = 0.08 , 4.6%) 

Tritium (ELCR = 1.4 x 10-4, 39%) Vanadium (HQ = 0.30, 

Inhalation of 
19%) 

--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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 2.1 X 10-4 1.6 

Ingestion 3.5 X 10·5 

Inhalation of 1.1 X 10-4 
Volatiles 

--
Total 1.5 X 10-4 

Total Cumulative 3.6 X 10-4 

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 •At HI Contribution 

Ingestion 1.1x10-4 5.1 Antimony (HQ = 4.2; 79%) 
II) 
Cl) Arsenic (HQ= 0.57 ; 11 %) 

:5! Dermal Fluoride (HQ = 0.084; 1.6%) u 6.1 X 10·7 0.20 ::, Contact Nitrate (HQ= 0.16; 3.1%) 
C 
.2 Vanadium (HQ = 0.18; 
"C Inhalation of 3.3%) t? -- --
C Volatiles Arsenic (ELCR = 1.1 x 10-4; 
0 

73%) z 
Total 1 .1 X 10-4 1-129 (ELCR = 1.4 x 10·5 ; 9.5%) 5.3 

Tritium (ELCR = 2.7 x 10·5 ; 

1.9 X 10·5 
18%) 

II) Ingestion 
Cl) 

:5! u Inhalation of ::, 2.2 X 10·5 
C Volatiles 0 
=c --
111 

a::: Total 4.1 X 10·5 

Total Cumulative 1.5 X 10-4 

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 10-4. The 
total ELCR for nonradiological analytes is 1.6 x 10-4 which is greater than the 2007 MTCA ("Human 
Health Risk Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10·5_ The 
total ELCR for radiological analytes is 1.3 x I 0-4 which is greater than the upper risk threshold of 
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I x 10-4. 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 I percent 
of total cumulative ELCR) are technetium-99 (6.8 x 1 o-5; 23 percent contribution), tritium (3.7 x 10-5; 12 
percent contribution), iodine-129 ( 1 .4 x 10-5; 4.8 percent contribution), 1,2,3,4, 7,8-hexachlorodibenzo-p­
dioxin (5.9 x 1 o-6; 2.0 percent contribution), strontium-90 (4.8 x 1 o-6; 1.6 percent contribution), selenium-
79 (4.6 x 10-6; 1.5 percent contribution), and U-234 (3.6 x 10-6; 1.2 percent contribution). Contribution to 
ELCR is elevated for arsenic (1.5 x 10-4; 52 percent contribution) where measured concentrations 
(7 .9 µg/L) are within natural background values. 

The HT 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 HJ 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 I. 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 1.5 X 1Q-4 5.3 Antimony (HQ = 3.3; 58%) 
Arsenic (HQ= 0.8; 14%) 

Ill Cadmium (HQ = 0.35; 
Cl) 

:E Dermal 7.6 X 1Q-6 
6.1%) 

u Contact 0.40 Cobalt (HQ = 0.40; 7.0%) ::::, 
C Fluoride (HQ = 0.090; 1.6%) 
.2 HxCDD (ELCR = 5.9 x 10-6 ; Cr(VI) (HQ = 0.085; 1.5%) 't:J 2.0%) l? Inhalation of Nitrate (HQ = 0.11; 1.9%) 
C Volatiles -- Arsenic (ELCR = 1.5 x 10-4; 52%) <0.001 

Vanadium (HQ= 0.18; 0 
1-129 (ELCR = 1.4 x 10-5 ; 4.8%) z 3.2%) 
Se-79 (ELCR = 4.6 x 10-6; 1.5%) 

Total 1.6 X 10-4 Sr-90 (ELCR = 4.8 x 10-6; 1.6%) 
Tc-99 (ELCR = 6.8 x 10-5; 23%) 

5.7 

Tritium (ELCR = 3.7 x 10-5; 12%) 
Ill Ingestion 
Cl) 

1.0 X 10-4 U-234 (ELCR = 3.6 x 10-6; 1.2% 

:E 
u Inhalation of ::::, 3.0 X 10-S C Volatiles 0 
:s --
ca 

n:: Total 1.3 X 10-4 

Total Cumulative 3.0 X 10-4 
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7.1.2.4 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-£25-93, 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 104 and 2.3 x 104

. The total ELCR for nonradiological analytes 
ranged between 2.2 x 104 and 1.4 x 104 which are greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5

_ The total ELCR 
for radiological analytes ranged between 2.9 x 104 and 1.7 x 10-5

_ Wells 299-E25-42 and 299-E25-93 are 
greater than the upper risk threshold of 1 x 104 for radionuclides. Wells 299-E24-20, 299-E24-22, 299-
E25-28, 299-£25-236, 299-E25-29P, 299-E25-34, 299-E25-94, and 699-43-45 are within the EPA range 
of I x I 04 to I x l o-6 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 104 to 2.2 x 104

) where measured 
concentrations (6.9 µg/L to 11 µg/L) are within natural background values. 

The HJ 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 HJ of 1.0 and the 2007 MTCA ("Unrestricted Land 
Use Soil Cleanup Standards" [WAC 173-340-740]) target HJ of I . All individual analytes (cadmium, 
cobalt, fluoride, Cr(VJ), manganese, nickel, nitrate, nitrite, selenium, silver, strontium, uranium, 
vanadium, and zinc) that contribute greater than one percent of the HJ also report a HQ less than I. 
Contribution to HJ is elevated for arsenic (0. 70 to 1.1) where measured concentrations (6.9 µg/L to 
11 µg/L) are within natural background values. Contribution to HJ 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. 

Analyte 
Group 

Ill 
Cl) 

:2 
u 
::s 
C 
0 =s 
E 
C 
0 z 

'CC= ca 0 u 
0::: ·- ::s 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Antimony (HQ = 3.6; 60%) 
Ingestion 1.7 X 104 5.7 Arsenic (HQ = 0.88 ; 15%) 

Cadmium (HQ = 0.30; 

Dermal 5.0%) 

Contact 
9_4 X 10·7 0.26 Cobalt (HQ = 0.40 ; 6.8%) 

Arsenic (ELCR = 1. 7 x 104 ; Fluoride (HQ= 0.099; 1.7%) 
72%) Cr(VI) (HQ= 0.12; 2.1%) 

Inhalation of 1-129 (ELCR = 1.6 x 10·5; 6.6%) Nitrate (HQ = 0.17; 2.9%) -- --
Volatiles Tc-99 (ELCR = 9.8 x 10-6 ; 4.2%) Vanadium (HQ = 0.22 ; 

Tritium (ELCR = 4.1 x 10-5; 3.8%} 
17%) 

Total 1.7 X 10-4 5.9 

Ingestion 3.2 X 10-S --
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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 
Volatiles 

Total 

3.4 X 10-S 

6.6 X 10-S 

Total Cumulative 2.4 X 10-4 

Analyte 
Group 

fl) 
CII 
:2 
u 
:::, 
C 
.2 
"C 
f 
C 
0 z 

fl) 
CII 
:2 
u 
:::, 
C 
.2 
"C 
Ill 

D:: 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ= 0.91 ; 63%) 
Ingestion 1.7 x 10-4 1.4 Fluoride (HQ = 0.11 ; 7.6%) 

Cr(VI) (HQ= 0.097; 6.7%) 

Dermal 9.7 X 10-? 
Nitrate (HQ= 0.077; 5.3%) 

Contact 
0.072 Nitrite (HQ= 0.017; 1.2%) 

Uranium (HQ = 0.025; 

Inhalation of 1.7%) 

Volatiles 
-- Arsenic (ELCR = 1.8 x 10-4; -- Vanadium (HQ= 0.18; 

72%) 13%) · 
1-129 (ELCR = 1.8 x 10-5; 7.4%) 

Total 1.8 X 10-4 Tc-99 (ELCR = 3.7 x 10-5 ; 15%) 1.4 

Tritium (ELCR = 1.2 x 1 o-5; 

Ingestion 5.7 X 10-S 
4.8%) 

Inhalation of 9.7 X 10-6 
Volatiles 

--
Total 6.7 X 10-s 

Total Cumulative 2.4x 10-4 

Analyte 
Group 

C 
.2 fl) 
"C CII 
f ;g 
C CJ 
0:::, 
z 

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) 

Exposure 
Route ELCR o/o Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 
1,2,3,4,7,8-Hexachlorodibenzo- 1,2,3,4,7,8-

p-dioxin (ELCR = 5.9 x 10-6, 1.3 Hexachlorodibenzo-p-dioxin 
2.6%) (HQ = 0.16, 10%) 

Dermal Arsenic (ELCR = 1.3 x 10-4, Arsenic (HQ = 0.69, 45%) 6.4 X 10-6 0.23 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

1-129 (ELCR = 1.6 x 10-5 , 7.3%) Cr(VI) (HQ = 0.13, 8.5%) 
Tc-99 (ELCR = 2.9 x 10-5, 13%) Manganese (HQ = 0.02, 

Tritium (ELCR = 4.1 x 10-5 , 1.1%) 

Inhalation of 
18%) Nickel (HQ= 0.11 , 7.1%) 

Volatiles 
-- -- 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 X 10-4 1.5 

Ingestion 5.3 X 10-s 

Inhalation of 3.4 X 10-s 
Volatiles 

--

Total 8.7 X 10-s 

Total Cumulative 2.3 X 10-4 

Analyte 
Group 

II) 
GI 
:2 
u 
:::, 
C 
0 :s 
f 
C 
0 z 

II) 
GI 
:2 
u 
:::, 
C 
0 :s 
111 

0::: 

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) 

Exposure 
Route ELCR % Risk Contribution HI •/4 HI Contribution 

Ingestion 2.0 X 10-4 
1.6 

Arsenic (HQ= 1.0, 61%) 
Fluoride (HQ= 0.10, 5.7%) 

Dermal 0.13 Cr(Vl)(HQ = 0.27, 16%) 1.1 X 10-6 
Contact Uranium (HQ= 0.03, 1.5%) 

Vanadium (HQ = 0.23, 
Inhalation of -- 13%) -Volatiles Arsenic (ELCR = 2.0 x 10-4, 

84%) 
Total 2.0 X 10-4 1-129 (ELCR = 1.2 x 10-5 , 5.1%) 1.7 

Tritium (ELCR = 2.7 x 10-5 , 

1.7 X 1Q-S 
11%) 

Ingestion 

Inhalation of 2.2 X 10-S 
Volatiles 

--
Total 3.9 X 10-S 

Total Cumulative 2.4 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.9 X 10-4 1.9 Arsenic (HQ = 1.0; 51 %) 
Fluoride (HQ= 0 .16; 8.2%) 

Dermal Cr(VI) (HQ = 0.088; 4 .5%) 
1.1 X 1Q-6 0.074 

Contact Nitrate (HQ = 0.44 ; 23%) 
Vanadium (HQ = 0.20; 

Inhalation of 10%) -- --
Volatiles Arsenic (ELCR = 1.9 x 10-4; 

83%) 
Total 1.9 X 10-4 1-129 (ELCR = 8.4 x 10-6 ; 3.6%) 1.9 

Tritium (ELCR = 3.1 x 10-5; 

1.4 X 10-S 
13%) 

Ingestion 

Inhalation of 2.6 X 1Q-S 
Volatiles 

--

Total 4.0 X 10-S 

Total Cumulative 2.3 X 1Q-4 

Analyte 
Group 

It) 
Cl) 

:2 
u 
::, 
C 
0 
=s 
I.! 
C 
0 z 

It) 
Cl) 

:2 
u 
::, 
C 
.2 
"'C 
111 n:: 

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) 

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion 2 .2 X 10-4 1.6 
Arsenic (HQ= 1.1, 65%) 

Fluoride (HQ = 0.09, 5.4%) 
Cr(VI) (HQ = 0 .12, 6.9%) 

Dermal Nickel (HQ = 0 .04, 2.4%) 
1.2 X 10-6 0 .10 

Contact Silver (HQ = 0.04, 2.2%) 
Uranium (HQ = 0.02 , 1.2%) 

Inhalation of Vanadium (HQ = 0.26, -- --
Volatiles Arsenic (ELCR = 2.2 x 10-4, 15%) 

93%) 
Total 2.2 X 1Q-4 1-129 (ELCR = 1.4 x 10-5 , 6 .0%) 1.7 

Tritium (ELCR = 3.1 x 10-6, 
1.3%) 

Ingestion 1.5 X 10-S 

Inhalation of 2.5 X 10-6 
Volatiles 

-- . 

Total 1.7 X 10-S 

Total Cumulative 2.3 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 2.0 X 10-4 5.3 
Antimony (HQ = 3.5; 63%) 
Arsenic (HQ= 1.1; 19%) 

Fluoride (HQ = 0.25; 4 .6%) 
Dermal Cr(VI) (HQ = 0.19; 3.5%) 1.1 X 10-6 0.26 
Contact Nickel (HQ = 0.12; 2.2%) 

Nitrate (HQ= 0.073; 1.3%) 
Inhalation of Vanadium (HQ = 0.24; -- Arsenic (ELCR = 2.1 x 10-4; --

Volatiles 4 .3%) 
66%) 

1-129 (ELCR = 2.3 x 10·5 ; 7.5%) 
Total 2.1 X 10-4 

Tc-99 (ELCR = 5.7 x 10.s; 1.8%) 5.5 

Tritium (ELCR = 7.7 x 10·5 ; 

Ingestion 4.3 X 10-S 25%) 

Inhalation of 6.4 X 10·5 

Volatiles 
--

Total 1.1 X 10-4 

Total Cumulative 3.1 X 10-4 

Analyte 
Group 

Ill 
CD 
:2 
u 
::::, 
C 
0 
=c 
I! 
C 
0 z 
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CD 
:2 
u 
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0 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ = 0.80; 35%) 

Ingestion 1.5 X 10-4 2.1 
Cadmium (HQ= 0.35 ; 15%) 
Fluoride (HQ= 0.072; 3.2%) 

Cr(VI) (HQ = 0.29; 13%) 
Manganese (HQ = 0.069 ; 

Dermal 3.0%) 
8.6 X 10·7 0.19 Nickel (HQ = 0.082; 3.6%) Contact 

Nitrate (HQ= 0.24; 10%) 

Arsenic (ELCR = 1.5 x 10-4; 
Nitrite (HQ = 0.024; 1.1 %) 
Silver (HQ = 0.059; 2.6%) 

Inhalation of 35%) Uranium (HQ = 0.024 ; 1.1 %) -- 1-129 (ELCR = 1.7 x 10·5; 3.8%) --Volatiles Vanadium (HQ= 0.19; 8.2%) 
Sr-90 (ELCR = 6.2 x 10.s; 1.4%) Zinc (HQ = 0.040; 1.8%) 
Tc-99 (ELCR = 2.4 x 10-4; 53%) 

Total 1.5 X 10-4 Tritium (ELCR = 2.5 x 1 o·5 ; 2.3 
5.6%) 

Ingestion 2.7 X 10-4 

Inhalation of 2.1 X 10-S 
Volatiles --

Total 2.9 X 10-4 
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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) 

Exposure I I Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 4.5 x 10-4 

Analyte 
Group 

II) 
II) 
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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) 

Exposure 
Route ELCR 0k Risk Contribution HI % HI Contribution 

1.6 x 10-4 
Arsenic (HQ = 0.84 ; 61 %) 

Ingestion 1.3 Fluoride (HQ= 0.078; 5.7%) 
Manganese (HQ = 0.053; 

3.8%) 
Dermal 
Contact 

9.0 )( 10-7 0.047 Nitrate (HQ= 0.13; 9.2%) 
Nitrite (HQ = 0.020; 1.4%) 

Strontium (HQ = 0.017; 1.2%) 
Inhalation of Arsenic (ELCR = 1.6 x 10-4 ; -- -- Uranium (HQ = 0.019; 1.4%) 

Volatiles 65%) Vanadium (HQ= 0.18 ; 13%) 
1-129 (ELCR = 2.1 x 10-5; 8.6%) 

Total 1.6 x 10-4 
Sr-90 (ELCR = 4.8 x 10-6 ; 1.9%) 

1.4 Tc-99 (ELCR = 3.8 x 10-5; 15%) 
Tritium (ELCR = 2.3 x 10-5; 

Ingestion 6.9 x 10-5 9.1%) 

Inhalation of 1.9 )( 10-5 
Volatiles 

-
Total 8.7 )( 10-5 

Total Cumulative 2.5 X 10-4 

Analyte 
Group 

II) 
II) 

:5! u 
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C 
0 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.9 x 10-4 1.4 Arsenic (HQ = 1.0; 69%) 
Fluoride (HQ = 0.094; 6.4%) 

Dermal Arsenic (ELCR = 1.9 x 10-4; Nitrate (HQ= 0.025; 1.7%) 1.1 x 10-6 0.055 Contact 86%) Nitrite (HQ = 0.023; 1.6%) 
1-129 (ELCR = 2.6 x 10-5 ; 12%) Uranium (HQ = 0.028 ; 1.9%) 

Inhalation of Tritium (ELCR = 6.2 x 10-6; Vanadium (HQ= 0.26; 18%) - -Volatiles 2.7%) 

Total 1.9 x 10-4 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 2.7 X 10-5 

Inhalation of 5.1 X 10-6 
Volatiles 

--
Total 3.2 X 10-5 

Total Cumulative 2.3 X 10-4 

7. 7.2.5 BC Cribs and Trenches Exposure Area 
The total cumulative ELCR for the BC Cribs and Trenches exposure area is 5.4 x 10·5

_ The total ELCR 
for nonradiological analytes is 4.5 x 10·5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC I 73-340-708(5)]) cumulative risk threshold of 1 x 1 o-5

. The total ELCR 
for radiological analytes is 9.0 x 1 o-6 which is within the EPA risk range of 1 x 10-4 to 1 x 1 o-6

. Table 7-
95 provides a summary of the cancer risks and non cancer 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 10-6; 5.0 percent contribution), uranium-234 (2.4 x 1 o· 
6; 4.4 percent contribution), uranium-238 (l.2 x 1 o·6; 2.2 percent contribution), and tritium (1.0 x 10·6; 1.9 
percent contribution). Contribution to ELCR is elevated for arsenic (4.5 x 10·5; 83 percent contribution) 
where measured concentrations (2.3 µg/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 •t. Risk Contribution HI % HI Contribution 

ij 4.5 X 10· 
Arsenic (ELCR = 4.5 x 10-5 ; Antimony (HQ = 4.0; 55%) 

::I Ingestion 5 
83%) 7.0 Arsenic (HQ = 0.23; 3.2%) 

C Sr-90 (ELCR = 2.7 x 10-6; 5.0%) Cobalt (HQ= 0.81; 11 %) .2 C/) 
"C GI Tritium (ELCR = 1.0 x 10-6; Fluoride (HQ =0.16; 2.1%) 
"' "C ... Dermal 2.5 X 10· 1.9%) Cr(VI) (HQ = 0.42; 5.6%) C 0.37 0 Contact 7 U-234 (ELCR = 2.4 x 10-6; Iron (HQ= 0.72; 9.8%) z 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 o/o Risk Contribution HI % HI Contribution 

Inhalation of 
U-238 (ELCR = 1.2 x 10-6; 3.9%) 

Volatiles 
-- 2.2%) <0.001 Vanadium (HQ= 0.1 6; 2.1%) 

Zinc (HQ = 0.38; 5.2%) 

Total 
4.5 X 10-

7.4 5 

Ingestion 
8.2 X 10-

en 6 Cl) 

:E 
u Inhalation of 8.6 X 10-::::, 
C Volatiles 7 
0 
=c --
ca 9.0 X 10-a:: Total 6 

Total Cumulative 5.4 X 10-S 

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-El3-l l), 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 10-5 and 6.6 x 10-5

• The total ELCR for nonradiological analytes ranged between 
4.1 x 10-5 and 5.9 x 10-5 which are greater than the 2007 MTCA ("Human Health Risk Assessment 
Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I 0-5

_ The total ELCR for 
radiological analytes ranged between 7.0 x 10-6 and 6.9 x 10·1• Well 299-El3-l 1 is within the EPA range 
of 1 x 10-4 to 1 x 1 o-6 and well 299-E 13-5 is less than the lower risk threshold of 1 x 10-6 for 
radionuclides. 

The major contributors to the total cumulative ELCR (those analytes that contribute greater than I percent 
of total cumulative ELCR) are uranium-234, strontium-90 and uranium-238 at well 299-El3-l l. 
Contribution to ELCR is elevated for arsenic (4.lx 10-5 and 5.9 x 10-5

) where measured concentrations 
(2.1 µg/L and 3 µg/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 HJ of 1.0 and the 2007 MTCA ("Unrestricted Land Use Soil 
Cleanup Standards" [WAC 1 73-340-740]) target HJ of 1. All individual analytes ( cobalt, fluoride , Cr(VI), 
iron, manganese, nitrate, nitrite, uranium, and vanadium) that contribute greater than one percent of the 
HJ also report a HQ less than I. Contribution to HJ from arsenic (HQ = 0.21 and 0.31) reflects 
concentrations (2.1 µg/L and 3 µg/L) that are within natural background values. Contribution to HI is 
elevated for antimony at well 299-E 13-5 (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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 4.0 X 10-S 4.6 
Antimony (HQ = 4.0; 84%) 

Dermal 
Arsenic (HQ = 0.21 ; 4.4%) 

2.3 X 10-7 0.21 Fluoride (HQ =0.17; 3.6%) 
Contact Cr(VI) (HQ = 0.055; 1.1 % ) 

Inhalation of Vanadium (HQ= 0.19; 3.9%) 
-- --

Volatiles 

Arsenic (ELCR = 4.1 x 10-5; 
Total 4.1 X 10-S 

98%) 
4.8 

Ingestion 6.9 X 10·7 

' 
Inhalation of --Volatiles 

--
Total 6.9 X 10·7 

Total Cumulative 4.1 X 10-s 

Analyte 
Group 

II) 
QI 

:2 
u 
::, 
C 
0 
=c 
f 
C 
0 z 

II) 
QI 

:2 
u 
::, 
C 
0 
=c 
CV a: 

Table 7-97. Summary of Cancer Risks and Noncancer Hazards for Well 299-E13-11 
(Within the BC Cribs and Trenches Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 5.9 X 10-S 3.1 
Arsenic (HQ= 0.31 ; 9.5%) 
Cobalt (HQ= 0.73 ; 23%) 

Fluoride (HQ =0.15; 4.7%) 

Dermal 
Iron (HQ= 0.84; 26%) 

3.3 X 10-1 0.16 Manganese (HQ = 0.84; 26%) 
Contact 

Nitrate (HQ= 0.034; 1.1%) 
Nitrite (HQ = 0.040; 1.3%) 

Inhalation of 
Arsenic (ELCR = 5.9 x 10-5; 

Uranium (HQ= 0.036 ; 1.1%) 
Volatiles -- -- Vanadium (HQ= 0.22 ; 6.7%) 

89%) 
Sr-90 (ELCR = 2.6 x 10-6; 3.9%) 

Total 5.9 X 10-S U-234 (ELCR = 2.7 x 10-6; 4.2%) 3.2 
U-238 (ELCR = 1.7 x 10-6; 2.5%) 

Ingestion 7.0 X 10-6 

Inhalation of -- --Volatiles 

Total 7.0 X 10-6 
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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-S 

7.1.2.7 216-8-3 Pond Facility (Three Lobes) Exposure Area 
The total cumulative ELCR for the 216-B-3 Pond exposure area is 2.4 x 10-4. The total ELCR for 
nonradiological analytes is 1.5 x I 0-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5))) cumulative risk threshold of 1 x 10-5_ The total ELCR 
for radiological analytes is 9. 1 x I 0-5 which is with in the EPA risk range of 1 x 10-4 to 1 x 10-6

• 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 10·5 ; 34 percent contribution) and iodine-129 (8.3 x 1 o·6; 3.4 
percent contribution). Contribution to ELCR is elevated for arsenic (1.5 x 1 o·4; 62 percent contribution) 
where measured concentrations (7.8 µg/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 HT 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 

1.5 X 10· Arsenic (HQ= 0.78 ; 46%) 
Ingestion 4 1.6 Fluoride (HQ =0.16; 9.1 %) 

(I) 
Cr(VI) (HQ =0.12; 7.2%) 

II) Iron (HQ =0.17; 9.9%) 
:E Dermal 8.3 X 10· Manganese (HQ = 0.093; u 0.093 
:I Contact 7 5.5%) 
C 
.2 Nitrate (HQ= 0.098; 5.7%) 
"C 

Arsenic (ELCR = 1.5 x 104 ; Nitrite (HQ = 0.019; 1.1 %) f Inhalation of 
C Volatiles -- 62%) -- Uranium (HQ = 0.040; 2.4%) 
0 Vanadium (HQ= 0.18; 11 %) z 1-129 (ELCR = 8.3 x 10.{j; 3.4%) 

1.5 X 10- Tritium (ELCR = 8.2 x 10-5; 34%) 
Total 4 1.7 

u Ingestion 
2.3 X 10· 

:I 5 
C (I) 
0 II) -=c "C Inhalation of 6.8 X 10-
IV 
0:: Volatiles 5 
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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 I Group Route ELCR % Risk Contribution HI % HI Contribution 

Total 
9.1 X 10-

5 

Total Cumulative 2.4 X 1Q-4 

7. 7.2.8 216-8-3 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, 699-43-41 F 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 I 0-4 and 2.9 x I 0-4. The total ELCR for nonradiological analytes ranged between 4.5 x I 0-5 

and 1.6 x I 0-4 which are greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of I x 1 0-5

• The total ELCR for radiological analytes 
ranged between 2.4 x 10-4 and 9.0 x 10-5_ The radiological ELCR is greater than the upper EPA risk range 
of I x I 0-4 at well 699-42-40A and which are within the EPA risk range of I x 10-4 to l x 1 o-6 at wells 
699-42-42B, 699-43-41 F and 699-43-44. 

The major contributors to the total cumulative ELCR (those analytes that contribute greater than I percent 
of total cumulative ELCR) are tritium and iodine-129. Contribution to ELCR is elevated for arsenic 
( 4.5 x 10-5 to 1.6 x l 0-4) where the measured concentrations (2.3 µg/L to 8.3 µg/L) are within natural 
background values. 

The HJ for the individual wells within the 216-B-3 Pond exposure area ranged from 0.55 to 3.5; well 699-
43-41 F is less than the target HJ of 1.0 and wells 699-42-40A, 699-42-42B and 699-43-44 are greater than 
the EPA target HJ of I .0 and the 2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" 
[WAC 173-340-740]) target HJ 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 µg/L to 8.3 µg/L) are within natural background values. 

Analyte 
Group 

C •-::::, 
0 "C C • 
Z f 0 C 

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) 

Exposure 
Route ELCR •.4 Risk Contribution HI 0/4 HI Contribution 

Arsenic (ELCR = 4.5 x 10-5, 15%) Arsenic (HQ = 0.23, 6.5%) Ingestion 
4.4 X 1Q-S Tritium (ELCR = 2.4 x 10-4 , 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Dermal Iron (HQ = 1.6, 44%) 

Contact 2.5 X 10-7 0.21 
Manganese (HQ = 1.3, 

38%) 
Nickel (HQ= 0.04 , 1.1 %) 

Inhalation of Nitrate (HQ= 0.04, 1.1 %) 

Volatiles Nitrite (HQ= 0.09, 2.5%) 
Vanadium (HQ = 0.13, 

-- -- 3.6%) 

Total 
4.5 X 10-S 

3.5 

Ingestion 
4.5 X 10-S 

Inhalation of 
Volatiles 2.0 X 10-4 

--
Total 

2.4 X 10-4 

Total Cumulative 2.9x 10-4 

Analyte 
Group 

II) 
QI 

:E 
u 
::, 
C 
0 :s 
I! 
C 
0 z 

II) 
QI 
:E 
u 
::, 
C 
0 :s 
I'll 

0::: 

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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 1.3 Arsenic (HQ = 0.68; 48%) 
Fluoride (HQ =0 .18; 12%) 

Dermal 
Cr(VI) (HQ =0.23; 16%) 

7.3 X 10-7 0.12 Nitrate (HQ = 0.034; 2.3%) 
Contact 

Nitrite (HQ = 0.023; 1.6%) 

Inhalation of Uranium (HQ= 0.038; 2.7%) 

Volatiles -- -- Vanadium (HQ =0.22 ; 15%) 

Arsenic (ELCR = 1.3 x 10-4; 59%) 
Total 1.3 X 10-4 1-129 (ELCR = 8.5 x 10-6; 3 .9%) 1.4 

Tritium (ELCR = 8.2 x 1 o-5; 37%) 

Ingestion 2.3 X 10-S 

Inhalation of 6.7 X 10-s 
Volatiles 

--
Total 9.0 X 10-S 

Total Cumulative 2.2 X 10-4 
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Table 7-101. Summary of Cancer Risks and Noncancer Hazards for Well 699-43-41 F 
(Within the 216-B-3 Pond Facility (All Lobes) Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.1 X 10-4 0.55 

Dermal 5.9 X 10-1 0.0032 --
Contact 

Inhalation of 
-- --

Volatiles 

Arsenic (ELCR = 1.1 x 10-4; 50%) 
Total 1.1 X 10-4 1-129 (ELCR = 5.2 x 10-6; 2 .5%) 0.55 

Tritium (ELCR = 9.9 x 10-5; 47%) 

Ingestion 2.3 X 10-s 

Inhalation of 8 .1 X 10-S 
Volatiles 

--
Total 1.0 X 10-4 

Total Cumulative 2.1 X 10-4 

Analyte 
Group 

II) 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.6 X 10-4 1.3 
Arsen ic (HQ= 0.84 ; 62%) 
Fluoride (HQ= 0.16; 12%) 

Iron (HQ = 0 .016; 1.2%) 
Dermal Nickel (HQ= 0.021 ; 1.6%) 8.9 X 10-7 0.043 
Contact Nitrite (HQ = 0.027; 2.0%) 

Uranium (HQ = 0.053 ; 3.9%) 
Inhalation of Vanadium (HQ= 0.19; 14%) -- --

Volatiles Zinc (HQ =0.020; 1.5%) 
Arsenic (ELCR = 1.6 x 10-4; 61 %) 

Total 1.6 X 10-4 1-129 (ELCR = 1.5 x 10-5; 5.5%) 1.4 
Tritium (ELCR = 9.0 x 10-5; 34%) 

Ingestion 3.0 X 10-s 

Inhalation of 7.4 X 10-S 
Volatiles 

--
Total 1.0 X 10-4 

Total Cumulative 2.7 X 10-4 
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7.1.2.9 NRDWUSWL Exposure Area 
The total cumulative ELCR for the NRDWL/SWL exposure area is 2.0 x 10-4. The total ELCR for 
nonradiological analytes is 6.1 x I 0-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of I x I 0-5

_ The total ELCR 
for radiological analytes is 1.4 x I 0-4 which is greater than the upper risk threshold of I x 10-4 . Table 7-
1 03 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 I percent 
of total cumulative ELCR) are tritium (1.3 x I 0-4; 63 percent contribution), bis(2-ethylhexyl) phthalate 
(6.4 x 10-6; 3.1 percent contribution), uranium-234 (5.3 x 10-6; 2.6 percent contribution), iodine-129 
( 4.0 x 1 o-6

; I .9 percent contribution), uranium-238 (3.6 x I 0-6; 1.8 percent contribution), and carbon 
tetrachloride (2.2 x I o-6

; I. I percent contribution). Contribution to ELCR is elevated for arsenic 
( 4.9 x 10-5; 24 percent contribution) where measured concentrations (2.5 µg/L) are within natural 
background values. 

The HI for the NRDWL/SWL exposure area is 1.5, which is greater than the EPA target HJ of 1.0 and the 
2007 MTCA ("Unrestricted Land Use Soil Cleanup Standards" [WAC I 73-340-740]) target HI of I. 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 I. 

Table 7-103. Summary of Cancer Risks and Noncancer Hazards for the NRDWUSWL Exposure Area 

Analyte Expo ure 
Group Route ELCR % Risk Contribution HI % HI Contribution 

Antimony (HQ= 0.38 ; 26%) 
Arsenic (HQ= 0.26; 18%) 

Ingestion 5.3 X 10-S 1.2 Barium (HQ = 0.015; 1.1 %) 
BEHP (HQ= 0.054; 3.7%) 
Fluoride (HQ =0.11; 7.7%) 

II) 
Cr(VI) (HQ = 0.090; 6.2%) 

CII Nitrate (HQ= 0.072; 4.9%) 
:E Dermal Nitrite (HQ = 0.028; 1.9%) u 4.6 X 10-6 Arsenic (ELCR = 4.9 x 10-5; 0.11 
::s Contact Silver (HQ = 0.035; 2.4%) 
C 24%) 0 Strontium (HQ= 0.021; 1.4%) 
=o BEHP (ELCR = 6.4 x 10-6; PCE (HQ = 0.018; 1.2%) f 3.1%) TCE (HQ= 0.12; 8.4%) C 

CTET (ELCR = 2.2 x 10-6; 0 
Inhalation of Uranium (HQ= 0.081 ; 5.6%) z 3.1 X 10-6 1.1%) 0.13 

Volatiles Vanadium (HQ= 0.082 ; 5.7 
1-129 (ELCR = 4.0 x 10-6 ; 1.9%) %) 

Tritium (ELCR = 1.3 x 104 ; Xvlenes (HQ = 0.021 ; 1.4%) 
63%) 

Total 6.1 X 10-S U-234 (ELCR = 5.3 x 10-6; 1.5 
2.6%) 

U-238 (ELCR = 3.6 x 10-6; 1.8% 
II) Ingestion 3.7 X 10-S 
CII 
:E 
u Inhalation of ::s 1.1 X 10-4 C Volatiles --
0 
=o 
nl 
a: Total 1.4x104 
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Table 7-103. Summary of Cancer Risks and Noncancer Hazards for the NRDWUSWL Exposure Area 

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

Total Cumulative 2.Q X 1Q-4 

7.1.2. 70 NRDWUSWL 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 I 04 and 1.9 x I o-6

. The total ELCR for nonradiological analytes ranged between 1.9 x 1 o-6 

and 6.2 x 10-5
_ Nonradiological ELCRs are less than the 2007 MTCA ("Human Health Risk Assessment 

Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5 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 I x 10-5

_ The total ELCR for radiological analytes was ranged between 3.9 x 10-5 and 1.7 x 104 at 
wells 699-24-34C and 699-26-33 . The total ELCR for radiological analytes was greater than the upper 
risk threshold of I x 10-4 at well 699-26-33 and less than the upper risk threshold of I x 104 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 l percent 
of total cumulative ELCR) include the following: 

• Carbon tetrachloride and chloroform at well 699-22-35 

• Carbon tetrachloride at well 699-23-34B 

• Chloroform at well 699-23-34B 

• Ethylbenzene at well 699-24-34B 

• lodine-129 and tritium at well 699-24-34C 

• Bis(2-ethylhexyl) phthalate and carbon tetrachloride at well 699-25-34A 

• Bis(2-ethy lhexyl) phthalate at well 699-25-34B 

• Iodine-129, tritium , uranium-234 , and uranium-238 at well 699-26-33 

Contribution to ELCR is elevated for arsenic (3.9 x 10-5 to 6.0 x I o-5
) 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. I µg/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(Vl), iron, nickel, nitrate, nitrite, silver, strontium, tetrachloroethene, trichloroethene, 
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uranium, and vanadium) that contribute greater than one percent of the HJ also report a HQ less than I. 
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 60 I 0. 
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Table 7-104. Summary of Cancer Risks and Noncancer Hazards for Well 699-22-35 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 5.4x10·5 0.81 

Dermal 5.9 X 10-7 0.09 
Contact 

--

Inhalation of 2.5 X 10-6 
Volatiles Arsenic (ELCR = 5.3 x 10-5, 0.10 

93%) 
CTET (ELCR = 2.2 x 10-6, 

Total 5.7 X 10-S 
3.9%) 

1.0 

Chloroform (ELCR = 1.2 x 10-6, 

Ingestion -- 2.1%) 

Inhalation of 
--

Volatiles 
--

Total --

Total Cumulative 5.7 X 10-S 

Analyte 
Group 

(I) 
GI 
:E 
u 
::, 
C 
0 
~ 
f 
C 
0 z 

u 
::, 
C en 
0 GI 
- "C 
"C ·-111-
ex: 

Table 7-105. Summary of Cancer Risks and Noncancer Hazards for Well 699-23-34A 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution aHI % HI Contribution 

Ingestion 5.1 X 10-S 0.76 

Dermal 8.5 X 10·7 0.07 --
Contact 

Arsenic (ELCR = 4.9 x 10-5 , 

Inhalation 89%) 
3.1 X 10-6 CTET (ELCR = 4.6 x 10-6, 0.12 

of Volatiles 
8.4%) 

Total 5.5 X 10-S 1.0 

Ingestion --
--

Inhalation 
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) 

Exposure 
HI I Route ELCR % Risk Contribution % HI Contribution 

Total --

Total Cumulative 5.5 X 10-S 

Analyte 
Group 

.,, 
G) 

:2 
u 
::, 
C 
0 
;; 
f 
C 
0 z 

.,, 
G) 

:2 
u 
::, 
C 
0 
;; 
ca 

0::: 

Table 7-106. Summary of Cancer Risks and Noncancer Hazards for Well 699-23-34B 
(Within the NRDWL/SWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 4.6 X 10-S 0.72 

Dermal 8.7 X 10-7 0.06 
Contact 

Inhalation of 1.7 X 10-6 
Volatiles 

0.13 

Arsenic (ELCR = 4.5 x 10-5, 
94%) 

Total 4.8 X 10-S 
Chloroform (ELCR = 1.4 x 10-e, 

0.91 

2.8%) 

Ingestion --

Inhalation of --Volatiles 
--

Total --

Total Cumulative 4.8 X 10-s 

Analyte 
Group 

C 
.2.,, 
"C G) 

f ;g 
C U 
0::, 
z 

Table 7-107. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-33 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR •k Risk Contribution HI % HI Contribution 

Ingestion 4.6 X 10·5 Antimony (HQ= 0.21 , 18%) 
0.92 Arsenic (HQ= 0.24, 21%) 

Arsenic (ELCR = 4.6 x 10-5 , 
Barium (HQ = 0.02 , 1.4%) 

Dermal 97%) 
Fluoride (HQ = 0.11 , 9.9%) 3.4 X 10·7 0.06 

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) 

Exposure 
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 9.2 X 10-7 0.15 
Strontium (HQ = 0.02, 

Volatiles 2.1%) 
PCE (HQ = 0.03, 3.0%) 
TCE (HQ= 0.16, 15%) 
Vanadium (HQ = 0.08, 

7.3%) 

Total 4.7 X 10-5 1.1 

Ingestion --

Inhalation of --Volatiles 
--

Total --

Total Cumulative 4.7 X 10-5 

Analyte 
Group 

It) 
GI 
:5! 
u 
:::, 
C 
0 
=c e 
C 
0 z 

It) 
GI 
:5! 
u 
:::, 
C 
.2 
"C 
111 a:: 

Table 7-108. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34A 
(Within the NRDWL/SWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 6.0 X 10-5 0.81 

Dermal 4.2 X 10-7 0.06 --Contact 

Inhalation of 8.8 X 10-1 0.14 
Volatiles 

Arsenic (ELCR = 6.0 x 1 o-5 , Total 6.2 X 10-5 

98%) 
1.0 

Ingestion --

Inhalation of -- --Volatiles 

Total --
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Table 7-108. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34A 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 6.2 X 10-s 

Analyte 
Group 

Ill 
Cl) 

:!:! 
u 
::, 
C 
0 
=c 
f 
C 
0 z 

Ill 
Cl) 

:E 
u 
::, 
C 
0 
=c .., 
a:: 

Table 7-109. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34B 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion 4.6 X 10-S 0.82 

Dermal 5.0 X 10-7 0.07 
Contact 

--

Inhalation of 1.4 X 10-6 
Volatiles 

0.16 

Arsenic (ELCR = 4.5 x 1 o-5, 

95%) Total 4.8 X 10-S 
Ethyl benzene (ELCR = 1.4 x 1 o- 1.0 

6 , 3 .0%) 

Ingestion --

Inhalation of --Volatiles . --
Total -

Total Cumulative 4.8 X 10-S 

Analyte 
Group 

Ill 
Cl) 

:E 
u 
::, 
C 
.2 
"Cl .., ... 
C 
0 z 

Table 7-110. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34C 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 3.9 X 10-S 0.94 
Arsenic (HQ = 0.20, 15%) 
Fluoride (HQ= 0.11 , 8.7%) 

Cr(VI) (HQ = 0.52 , 40%) 

Dermal Nickel (HQ = 0.02 , 1.3%) 
3.1 X 10·7 0 .21 

Contact Arsenic (ELCR = 3.9 x 10-5 , 
Nitrate (HQ= 0.06, 4.8%) 

Strontium (HQ = 0.02, 49%) 
1-129 (ELCR = 1.5 x 10-6, 2.0%) 1.9%) 

Inhalation of 5.1 X 10-7 Tritium (ELCR = 3.7 x 10-5 , 
PCE (HQ = 0.06, 4.4%) 

0.16 TCE (HQ= 0.16, 12%) Volatiles 47%) 
Vanadium (HQ= 0.12, 

9.1%) 

Total 4.0 X 10-s 1.3 
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Table 7-110. Summary of Cancer Risks and Noncancer Hazards for Well 699-24-34C 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI o/o HI Contribution 

Ingestion 8.1 X 10-6 

Inhalation of 3.1 X 10·5 

Volatiles 
--

Total 3.9 X 10·5 

Total Cumulative 7.9 X 10·5 

Analyte 
Group 

Ill 
GI 
:5! 
u 
::, 
C 
.!2 
"C 
E 
C 
0 z 

Ill 
GI 
:2 u 
::, 
C 
0 :s 
ca 
0:: 

Table 7 -111. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34A 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR o/o Risk Contribution HI % HI Contribution 

Ingestion 3.8 X 10-6 0.44 

Dermal 4.2 X 10-6 0.07 --
Contact 

Inhalation of 2.5 X 10-6 0.14 
Volatiles 

BEHP (ELCR = 6.4 x 10-6 , 61 %) Total 1.1 X 10·5 

CTET (ELCR = 2.2 x 10-6 , 21 %) 
0.65 

Ingestion --

Inhalation of --Volatiles 
--

Total --

Total Cumulative 1.1 X 10·5 

Table 7-112. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-34B 
(Within the NRDWUSWL Exposure Area) 

Analyte Exposure 
Group Route 

C ·- ::, 
0 "C C · 
zf!o Ingestion 

ELCR % Risk Contribution HI % HI Contribution 

1.0 x 10-6 BEHP (ELCR = 1.5 x 10-6; 42%) 0.44 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Dermal 9.9 X 10-7 0.047 
Contact 

Inhalation of 1.5 X 10-6 0.16 
Volatiles 

Total 3.5 X 10-6 0.64 

Ingestion --

Inhalation of --Volatiles 
--

Total --

Total Cumulative 3.5 X 10-6 

Analyte 
Group 

Ill 
GI 
:E 
u 
::II 
C 
0 
~ 
I! 
C 
0 z 

Ill 
GI 
:E 
u 
::II 
C 
0 
~ 
ca 

D:: 

Table 7-113. Summary of Cancer Risks and Noncancer Hazards for Well 699-25-340 
(Within the NRDWUSWL Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 4.8 X 10-7 5.3 
Antimony (HQ = 4.8, 85%) 
Fluoride (HQ= 0.12, 2.2%) 
Cr(VI) (HQ = 0.25, 4.4%) 

Dermal Nitrate (HQ= 0.08, 1.4%) 1.2 X 10-7 0.30 
Contact Nitrite (HQ= 0.09, 1.5%) 

TCE (HQ= 0.13, 2.2%) 
Inhalation of 1.3 X 10-6 0.13 Vanadium (HQ = 0.10, 

Volatiles 1.8%) 

Total 1.9 X 10-6 -- 5.7 

Ingestion --

Inhalation of --Volatiles 
--

Total --

Total Cumulative 1.9 X 10-6 
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Table 7-114. Summary of Cancer Risks and Noncancer Hazards for Well 699-26-33 
(Within the NRDWUSWL Exposure Area) 

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

Arsenic (HQ = 0.30; 23%) 

Ingestion 5.7 X 10·5 1.0 
Fluoride (HQ =0.13; 10%) 
Cr(VI) (HQ =0.25; 19%) 

It) 
Iron (HQ = 0.016; 1.2%) 

CII Nitrate (HQ= 0.085; 6.6%) 
:2 Dermal Nitrite (HQ = 0.048; 3.7%) u 4.3 X 10·7 0.12 ::::, Contact Strontium (HQ = 0.018; 
C 
0 Arsenic (ELCR = 5.7 x 10·5

; 1.4%) 
=c 25%) PCE (HQ = 0.070; 5.5%) 
I! 
C Inhalation of 1.5 X 10-6 1-129 (ELCR = 4.4 x 10-6; 1.9%) 0.14 

TCE (HQ =0.13; 9.9%) 
0 Volatiles Tritium {ELCR = 1.5 x 10-4; Uranium (HQ= 0.081 ; 6.3%) z 

68%) Vanadium (HQ =0.12; 9.0%) 

Total 5.9 X 10·5 
U-234 (ELCR = 5.3 x 10-6; 

1.3 2.3%) 
U-238 (ELCR = 3.6 x 10-6; 

Ingestion 4.2 X 10-5 
1.6%) 

It) 
CII 
:2 u Inhalation of ::::, 1.3 X 10-4 C Volatiles .2 
"C --
ca 

0::: Total 1.7 X 10-4 

Total Cumulative 2.3 X 10-4 

7. 7.2.11 200-PO- 7 Far Field Exposure Area 
The total cumulative ELCR for the 200-PO- l Far Field exposure area is 1.2 x 10·3 . The total ELCR for 
nonradiological analytes is 1.5 x 10-4 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10·5

_ The total ELCR 
for radiological analytes is 1.1 x I 0·3 which is greater than the upper EPA risk threshold of I x 10-4. 
Table 7-115 provides a summary of the cancer risks and noncancer hazards by exposure route for the 200-
PO-l 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 10-4; 80 percent contribution), uranium-233/234 (4.6 x I 0-5; 
3.7 percent contribution), uranium-238 (2.5 x 10·5; 2.0 percent contribution) and dibromochloromethane 
(1.3 x 10·5 ; 1. 1 percent contribution). Contribution to ELCR is elevated for arsenic (1.2 x 10-4; 9.8 
percent contribution) where measured concentrations (6.2 µg/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 H1 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 Hl 
but also report a HQ less than I. Contribution to HJ is elevated for antimony (HQ= 3.7; 52 percent 
contribution) where measured concentrations reflect false positive results from the use of EPA Method 
6010. 

141 



ECF-HANFORD-13-0035, REV. 0 

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%) 

Ingestion 
1.3 X 10-

5.8 
Arsenic (HQ = 0.63; 8.9%) 

4 Bromomethane 
(HQ= 0.53; 7.5%) 

Cadmium (HQ= 0.30; 4.3%) 
II) Fluoride (HQ= 0.14; 2.0%) Cl) 2.5 X 10-:2 Dermal 6 0.28 Lithium (HQ = 0.16; 2.2 %) u Contact Nitrate (HQ = 0.14; 2.0%) :I 
C Silver (HQ= 0.12; 1.7%) 0 
=c Inhalation PCE (HQ = 0.080; 1.1 %) 
I! 

of 
2.2 X 10- Arsenic (ELCR = 1.2 x 10-4; 9.8%) 

0.95 TCE (HQ = 0.57; 8.1 %) 
C 5 Dibromochloromethane 0 Volatiles Uranium (HQ= 0.22; 3.1%) z (ELCR = 1.3 x 10-5 ; 1.1%) Vanadium (HQ = 0.093; 1.3%) 

Tritium (ELCR = 9.9 x 10-4; 80%) 

1.5 X 10- U-233/234 (ELCR = 4.6 x 10-5; 3.7% 
Total 4 ) 7.0 

U-238 (ELCR = 2.5 x 10-5 ; 2.0% ) 

Ingestion 
2.6 X 10-

Ill 4 
Cl) 

:2 
Inhalation u 8.1 X 10-:I of C 4 

0 Volatiles =c --
ca 
~ 

Total 
1.1 X 10-

3 

Total Cumulative 1.2 X 10-3 

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-I Far Field exposure area ( 499-S0-7, 
499-S0-8, 499-S l-8J, 699-10-54A, 699-l 2-2C, 699-13-1 A, 699- I 3-3A, 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- l 9), the calculated risks and noncancer hazards are presented in Table 7-1 I 6 through Table 7-134. 

The total cumulative ELCR for the individual wells within the 200-PO-I Far Field exposure area ranged 
between 5.2 x 10-3 and 7.2 x 10-1• The total ELCR for nonradiological analytes ranged between 3.2 x I 0-4 
and 4.6 x 10-1. Nonradiological ELCRs are less than the 2007 MTCA ("Human Health Risk Assessment 
Procedures" [WAC I 73-340-708(5))) cumulative risk threshold of 1 x 10-5 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 I x I o-5• 

The total ELCR for radiological analytes ranged from 5.1 x 10-3 to 2.6 x 10-1. 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 I x 10-4. Wells 499-S0-7, 499-S0-8, 499-S l-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 I 0-4 to 1 x 1 o-6• Well 699-32-
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22B is less than the lower EPA risk threshold of 1 x 1 o-6. Radiological risks were not reported for wells 
699-13-lA 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: 

• Bromodichloromethane, chloroform, dibromochloromethane, tritium at wells 499-S0-7, 499-S0-
8, and 499-S l -8J 

• Technetium-99 and uranium-234 at well 699-10-54A 

• Technetium-99 and tritium at wells 699-12-2C and 699-29-4 

• Bromodichloromethane and chloroform at well 699-13-1 A 

• Tritium at wells 699-13-3A and 699-S6-E4E 

• Iodine-129 and tritium at wells 699-20-20, 699-32-22A, and 699-41-23 

• lodine-129, technetium-99, and tritium at well 699-31-11 

• Iodine -129, tritium, uranium-234, and uranium-238 at well 699-32-43 

• Carbon tetrachloride, tritium, uranium-233/234, uranium-234, and uranium-238 at well 699-S6-
E4A 

• Bis(2-ethylhexyl) phthalate, carbon tetrachloride, technetium-99, tritium, uranium-233/234, 
uranium-234, and uranium-238 at well 699-S6-E4K 

• 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 10-4 to 4.4 x 1 o-5
) where the measured concentrations 

(2.3 µg/L to 15 µg/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 H1 is elevated for arsenic (HQ ranges between 0.26 and 1.5) 
where measured concentrations (2.3 µg/L to 15 µg/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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ= 0.26; 19%) 

Ingestion 
5.6 X 10-

1.3 Bromomethane 
5 (HQ = 0.039; 2.8%) 

Fluoride (HQ = 0.12; 8.9%) 

Dermal 7.4 X 10- Lithium (HQ= 0.38; 27%) 
0.057 Manganese (HQ= 0.39; 28%) 

Contact 7 
Molybdenum 

Inhalation Arsenic (ELCR = 5.1 x 1 o-5 ; 37%) (HQ= 0.051 ; 3.7%) 
3.4 X 10- Bromodichloromethane Nitrate (HQ= 0.016; 1.1%) 

of 5 0.037 Nitrite (HQ = 0.040; 2.9%) (ELCR = 1.6 x 10-5; 11 %) Volatiles Uranium (HQ= 0.036; 2.6%) Chloroform 

Total 
9.1 X 10- (ELCR = 5.0 x 1Q-6; 3.6%) 

1.4 5 Dibromochloromethane 
(ELCR =2.0 x 10-5; 14%) 

Ingestion 
8.2 X 10- Tritium (ELCR = 4 .7 x 10-5 ; 34%) 

6 

Inhalation 3.8 X 10-
of 5 

Volatiles --

Total 
4.7 X 10-

5 

Total Cumulative 1.4 X 10-4 

Analyt 

• 
Group 

II) 
Cl) 

:2 
u 
::II 
C 
.2 
'0 
I! 
C 
0 z 

'0 C:: 
IV 0 CJ 
IX ·- ::::, 

Table 7-117. Summary of Cancer Risks and Noncancer Hazards for Well 499-S0-8 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposur 
e Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 5.8 X 10-s 1.0 
Arsenic (HQ = 0.28 ; 26%) 

Bromomethane 
(HQ = 0.048; 4.5%) 

Fluoride (HQ= 0.12; 11%) 
Arsenic (ELCR = 5.3 x 10-5; 41 %) Dermal 6.7 X 10-? 0.01 Lithium (HQ = 0.36; 34 %) 

Contact Bromodichloromethane 0 Manganese (HQ = 0.023; 2.1 %) 
(ELCR = 1.2 x 10-5; 9.0%) Molybdenum (HQ = 0.053; 5.0%) 

Inhalation Chloroform Nitrate (HQ = 0.070; 6.5%) 
(ELCR = 3.4 x 10-6; 2.6%) 0.04 

of 2.7 X 10-S Nitrite (HQ= 0.031 ; 2.9%) 
Volatiles Dibromochloromethane 3 Uranium (HQ = 0.047; 4.4%) 

(ELCR =1.7 x 10-5; 13%) 

Total 8.6 X 10-s 
Tritium (ELCR = 4 .5 x 10-5 ; 34%) 

1.1 

Ingestion 9.2 X 10-6 --
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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) 

Exposur 
e Route ELCR % Risk Contribution HI o/o HI Contribution 

Inhalation 
of 3.7 X 10·5 

Volatiles 

Total 4.6 X 10·5 

Total Cumulative 1.3 X 10-4 

Analyt 
e 

Group 

Ill 
GI 
:2 
u 
::::, 
C 
0 
:s e 
C 
0 z 

Ill 
GI 
:2 u 
::::, 
C 
0 
:s 
"' 0:: 

Table 7-118. Summary of Cancer Risks and Noncancer Hazards for Well 499-S1-8J 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposur 
e Route ELCR % Risk Contribution HI o/o HI Contribution 

Ingestion 4.7 X 10·5 0.88 

Dermal 5.2 X 10·7 0.009 
Contact 4 --

Inhalation 
Arsenic (ELCR = 4.4 x 10-5; 54%) of 1.9 X 10-5 0.034 

Volatiles Bromodichloromethane 
(ELCR = 7.4 x 10-6; 9.2%) 

Total 6.7 X 10·5 Chloroform (ELCR = 2.1 x 10-6; 
0.92 

2.6%) 
Dibromochloromethane 

Ingestion 2.5 X 10-6 (ELCR =1 .3 x 10·5 ; 16%) 
Tritium (ELCR = 1.4 x 10·5 ; 17%) 

Inhalation 
of 1.1 X 10·5 

Volatiles --

Total 1.4 X 10·5 

Total Cumulative 8.1 X 10·5 
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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) 

Exposur 
e Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ= 0.49; 43%) 

Ingestion 9.5 X 1Q·S 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 ; 

5.3 X 10·7 0.056 1.5%) 
Contact 

Nitrate (HQ= 0.089; 7.8%) 
Nitrite (HQ= 0.027; 2.4%) 

Inhalation 7.0 X 1Q· Selenium (HQ= 0.014; 1.2%) 
of <0.001 Uranium (HQ= 0.018; 1.6%) 10 Arsenic (ELCR = 9.5 x 1 o·5 ; Volatiles Vanadium (HQ= 0.18 ; 15%) 95%) 

Total 9.5 X 1Q·S 
Tc-99 (ELCR = 2.6 x 10-6; 2.6%) 

1.1 U-234 (ELCR = 1.2 x 10-6; 1.2% 

Ingestion 4.7x10-6 

Inhalation 
of --

Volatiles --
Total 4.7 X 10-6 

Total Cumulative 1.0 X 1Q-4 

Analyt 
e 

Group 

., 
ID 
:2 
u 
:::, 
C 
.2 
"C 
I! 
C 
0 z 

u 
:::, 
C I> 
0 ID =s "C 
ca 
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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) 

Exposure 
Route ELCR % Riek Contribution HI 0/4 HI Contribution 

Ingestion -- 0.65 

Dermal 
0.05 

Contact -- --

Inhalation of 
Volatiles -- Tc-99 (ELCR = 1.1 x 10-5 , 1.5%) --

Tritium (ELCR = 7.2 x 10-4, 

Total -- 99%) 0.70 

Ingestion 1.4x10-4 

--
Inhalation of 5.9 X 10-4 

Volatiles 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total 7.3 X 10-4 

Total Cumulative 7.3 X 10-4 

Analyt 
e 

Group 

Ill 
Cl) 

:2 u 
::::, 
C 
.2 
't:J 
E 
C 
0 z 

Ill 
Cl) 

:2 
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::::, 
C 
0 :s 
CII 

0::: 

Table 7-121. Summary of Cancer Risks and Noncancer Hazards for Well 699-13-1A 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsen ic (HQ = 1.5, 67%) 
Ingestion 2.9x 10-4 2.2 Chloroform (HQ = 0.06, 

2.6%) 

Dermal 
Fluoride (HQ= 0.14, 6.3%) 

1.9 X 10-6 0.05 Lithium (HQ = 0.14, 6.1 % ) 
Contact Manganese (HQ= 0.07, 

2.9%) 
Molybdenum (HQ = 0.04 , 

1.6%) 
Inhalation of 

Volatiles 
3.3 X 10-5 Arsenic (ELCR = 2.9 x 10-4, 0.03 Nitrate (HQ= 0.06, 2.7%) 

89%) Uranium (HQ= 0.06, 2.7%) 
Bromodich loromethane (ELCR Vanadium (HQ= 0.15, 

: 4.2 X 10-6, 1.3%) 6.6%) 

Total 3.2 X 10-4 
Chloroform (ELCR = 3.2 x 10-5 , 

2.2 9.9%) 

Ingestion --

Inhalation of 
--

Volatiles 
--

Total --

Total Cumulative 3.2 X 10-4 

Analyte 
Group 

CII ::::, Ill 

~c ~ 
0 .2 = z 't:J u 

Table 7-122. Summary of Cancer Risks and Noncancer Hazards for Well 699-13-3A 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI o/o HI Contribution 

Arsenic (ELCR = 9.3 x 10-5; Antimony (HQ = 2.6; 56%) 
Ingestion 9.3 X 10-5 1.8%) 4 .6 Arsenic (HQ = 0.48; 10%) 

Tritium (ELCR = 5.1 x 10-3; 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) 

Exposure 
Route ELCR % Risk Contribution HI •,4 HI Contribution 

Fluoride (HQ= 0.080; 1.7%) 
Dermal 5.5 X 10-7 0.17 Cr(VI) (HQ= 0.091 ; 1.9%) 
Contact Lithium (HQ= 0.47; 9 .8%) 

Nitrate (HQ= 0.47; 9.8%) 

Inhalation Silver (HQ = 0.12; 2.5%) 

of 1.7 X 10-7 <0.001 Uranium (HQ = 0.1 0; 2.2%) 

Volatiles Vanadium (HQ = 0.078 ; 1. 7%) 

Total 9.3 X 10-S 4.8 

Ingestion 9.2 X 10-4 

Inhalation 
of 4.2 X 10-3 

Volatiles --

Total 5.1 X 10-3 

Total Cumulative 5.2 X 10-3 

Analyte 
Group 

II) 
Cl) 

:2 
u 
::::, 
C 
0 
;; 
f 
C 
0 z 

II) 
Cl) 

:2 
u 
::::, 
C 
.2 
"C 
CV a:: 

Table 7-123. Summary of Cancer Risks and Noncancer Hazards for Well 699-20-20 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 2.5 X 10-4 2.2 
Arsenic (HQ = 1.3, 59%) 

Fluoride (HQ= 0.15 , 7.0%) 
Cr(VI) (HQ= 0.10, 4.7%) 

Dermal 1.4 X 10-6 0.08 
Lithium (HQ= 0.23 , 10%) 

Contact Molybdenum (HQ = 0.03, 
1.6%) 

Inhalation of Nitrate (HQ = 0.15, 7.0%) 

Volatiles -- -- Vanadium (HQ= 0.17, 
Arsenic (ELCR = 2.5 x 10-4 , 7.8%) 

48%) 

Total 2.5 X 10-4 1-129 (ELCR = 9.0 x 10-6 , 1.7%) 
Tritium (ELCR = 2.6 x 10-4, 

2.2 

50%) 
Ingestion 5.7 X 10-S 

Inhalation of 2.1 X 10-4 
Volatiles --

Total 2.7 X 10-4 
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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) 

Exposure 
Route ELCR % Risk Contribution HI 0/4 HI Contribution 

Total Cumulative 5.2 X 10-4 

Analyte 
Group 

Ill 
Cl) 

:E 
u 
:::, 
C 
0 
=c 
f 
C 
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Table 7-124. Summary of Cancer Risks and Noncancer Hazards for Well 699-29-4 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.7x10-4 1.5 Arsenic (HQ= 0.90, 59%) 
Fluoride (HQ = 0.08, 5.4%) 

Dermal 
Cr(VI) (HQ = 0.06, 4.0%) 

9.6 X 10·7 0.06 Lithium (HQ= 0.13, 8.3%) Contact 
Nitrate (HQ= 0.14, 9.4%) 

Inhalation of Vanadium (HQ = 0.17, 

Volatiles -- -- 11%) 
Arsenic (ELCR = 1.7 x 10-4, 

33%) 
Total 1.7 X 10-4 Tc-99 (ELCR = 6.3 x 10"6, 1.2%) 1.5 

Tritium (ELCR = 3.5 x 10-4, 

7.0 X 10·5 
66%) 

Ingestion 

Inhalation of 2.9 X 10-4 
Volatiles 

--

Total 3.5 X 10-4 

Total Cumulative 5.3 X 10-4 

Analyte 
Group 

C 
.2 Ill 
,:, Cl) 

f ;g 
C U 
0:::, 
z 

Table 7-125. Summary of Cancer Risks and Noncancer Hazards for Well 699-31-11 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 8.0 X 10·5 Arsenic (ELCR = 8.1 x 10-5, 
Arsenic (HQ= 0.42, 40%) 

1.0 Fluoride (HQ= 0.14, 13%) 
19%) Cr(VI) (HQ = 0.04 , 3.9%) 

Dermal 1-129 (ELCR = 4.7 x 10-6, 1.1%) 
Iron (HQ = 0.1 1, 11 %) 4.5 X 10·7 Tc-99 (ELCR = 5.1 x 10-6, 1.2%) 0.03 Contact Lithium (HQ = 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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Tritium (ELCR = 3.2 x 10-4 , Manganese (HQ = 0.06, 
78%) 5.3%) 

Molybdenum (HQ = 0.02, 
Inhalation of 5.7 X 10-7 1.8%) 

Volatiles 
-- Nitrate (HQ= 0.12, 12%) 

Selenium (HQ = 0.01 , 1.1 %) 
Strontium (HQ = 0.01 , 

1.3%) 

Total 8.1 X 10-5 1.1 

Ingestion 6.7 X 10-5 

Inhalation of 2.7 X 10-4 
Volatiles 

--
Total 3.3x10-4 

Total Cumulative 4.2 X 10-4 

Analyte 
Group 

It) 
GI 
:5! 
u 
::, 
C 
0 
=c 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Arsenic (HQ = 0.58; 40%) 
Ingestion 1.1x10-4 1.4 Fluoride (HQ= 0.20; 14%) 

Cr(VI) (HQ= 0.10; 7.0%) 
Lithium (HQ = 0.17; 12%) 

Dermal Molybdenum (HQ = 0.049; 6.1 X 10-7 0.066 
Contact 3.4%) 

Nitrate (HQ = 0.088; 6 .2%) 
Inhalation Nitrite (HQ = 0.020; 1.4%) 

of -- Arsenic (ELCR = 1.1 x 10-4; -- Uranium (HQ= 0.027; 1.9%) 
Volatiles Vanadium (HQ= 0.14; 9.7%) 32%) 

Total 1.1 X 10-4 
1-129 (ELCR = 1.7 x 10-5 ; 5.1%) 

1.4 Tritium (ELCR = 2.1 x 10-4; 
61%) 

Ingestion 6.0 X 10-5 

Inhalation 
of 1.7 X 10-4 --

Volatiles 

Total 2.3x10-4 
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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) 

Exposure 
Route ELCR •1o Risk Contribution HI % HI Contribution 

Total Cumulative 3.4 X 10-4 

Analyte 
Group 

Ill 
Cl) 

:5! u 
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C 
0 :s 
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Table 7-127. Summary of Cancer Risks and Noncancer Hazards for Well 699-32-22B 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI •1. HI Contribution 

Ingestion 1.8 X 10-? 2.2 Barium (HQ = 0.04, 1.8%) 
Fluoride (HQ = 0.59, 26%) 

Dermal 
Iron (HQ= 0.25, 11%) 

2.8 X 10-? 0 .10 Manganese (HQ = 0.66, 
Contact 

29%) 

Inhalation of Nitrite (HQ = 0.03, 1.4%) 

Volatiles 
-- -- Zinc (HQ= 0.71, 31%) 

Total 4.6 X 10-? -- 2.3 

Ingestion 2.6 X 10-? 

Inhalation of --Volatiles 
--

Total 2.6 X 10-? 

Total Cumulative 7.2 X 10-? 

Analyt 

• Group 

C 
.2 Ill 
"C GI 
I! ;g 
C CJ 
0 :::s z 

Table 7-128 Summary of Cancer Risks and Noncancer Hazards for Well 699-32-43 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 8.5 X 10-S 
Arsenic (ELCR = 8.5 x 10-s, Arsenic (HQ = 0.44, 24%) 

38%) 1.7 Cobalt (HQ= 0.42 , 23%) 
1-129 (ELCR = 3.6 x 10-6, 1.6%) Fluoride (HQ = 0.19, 10%) 

Dermal Tritium (ELCR = 1.3 x 10-4, Cr(VI} (HQ = 0.35, 19%) 4 .8 X 10-? 0.16 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) 

Exposure 
Route ELCR 0.4 Risk Contribution HI % HI Contribution 

U-234 (ELCR = 4.3 x 10·6 , Nitrite (HQ = 0.03, 1.4%) 
Inhalation of 1.3 X 10-6 1.9%) Uranium (HQ = 0.07, 3.7%) 

Volatiles U-238 (ELCR = 2.7 x 10·6 , 
-- Vanadium (HQ = 0.22 , 

1.2%) 12%) 

Total 8.6 X 10·5 1.8 

Ingestion 3.4x 10·5 

Inhalation of 1.0 X 10-4 
Volatiles 

--

Total 1.4x10-4 

Total Cumulative 2.2 X 10-4 

Analyt 

• 
Group 

Ill 
Cl) 

:2 
u 
::I 
C 
0 :s 
I! 
C 
0 z 
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Table 7-129. Summary of Cancer Risks and Noncancer Hazards for Well 699-41-23 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposur 
e Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 1.0 X 10-4 1.2 
Arsenic (HQ= 0.54 ; 43%) 
Fluoride (HQ = 0.24; 19%) 

Iron (HQ = 0.027 ; 2.1 %) 
Lithium (HQ= 0.15; 12%) 

Dermal 5.8 X 10·7 0.034 
Manganese (HQ = 0.041 ; 3.2%) 

Contact Molybdenum (HQ = 0.063; 
5.0%) 

Inhalation Nitrate (HQ = 0.030; 2.3%) 

of 4.1 X 10·7 <0.00 Nitrite (HQ = 0.023; 1.8%) 
Arsenic (ELCR = 1.0 x 10-4; 1 Vanadium (HQ= 0.12; 9.2%) Volatiles 

62%) 

Total 1.1 X 10-4 
1-129 (ELCR = 1.6 x 10·5 ; 9.4%) 

1.3 Tritium (ELCR = 4.7 x 10·5 ; 28%) 

Ingestion 2.6 X 10·5 

Inhalation 
of 3.9 X 10·5 

Volatiles --

Total 6.5 X 10·5 

Total Cumulative 1.7 x 10-4 
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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) 

Exposure 
Route ELCR •.4 Risk Contribution HI % HI Contribution 

Ingestion 1.3 X 10-4 
Antimony (HQ= 5.1, 73%) 

6.7 Arsenic (HQ = 0.63, 9.0%) 
Cobalt (HQ = 0.10, 1.4%) 

Dermal Fluoride (HQ= 0.14, 2.1%) 

Contact 
1.8 X 10-6 0.26 Cr(VI) (HQ = 0.08, 1.1 %) 

Arsenic (ELCR = 1.2 x 10-4, Lithium (HQ= 0.33, 4.7%) 
59%) Nitrate (HQ= 0.12, 1.8%) 

Inhalation of 5.4 X 10-6 
CTET (ELCR = 1.0 x 10-5, 

0.02 Uranium (HQ= 0.12, 1.7%) 
5.0%) Volatiles Vanadium (HQ= 0.10, 

Tritium (ELCR = 5.4 x 10-5 , 1.4%) 
27%) 

Total 1.3 X 10-4 U-233/234 (ELCR = 5.1 x 10-6, 7.0 
2.5%) 

U-234 (ELCR = 5.2 x 10-6, 
Ingestion 2.7 X 10-S 2.5%) 

U-238 (ELCR = 5.4 x 10-6, 

Inhalation of 2.7%) 
4.5 X 10·5 

Volatiles 
-

Total 7.2 X 10-s 

Total Cumulative 2.0x10-4 

Analyte 
Group 

II) 
Cl) 
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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) 

Exposure 
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%) 
Contact 

-- 0.27 Cr(VI) (HQ= 0.16, 2.9%) 
Nitrate (HQ= 0.12, 2.2%) 

Inhalation of Uranium (HQ= 0.15, 2.7%) 

Volatiles -- - Vanadium (HQ = 0.10, 
1.9%) 

Tritium (ELCR = 6.0 x 10-5 , 
Total -- 100%) 5.4 

Ingestion 1.1x10·5 

Inhalation of 
4.9 X 10-~ 

Volatiles --

Total 6.0 X 10·5 
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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) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Total Cumulative 6.0 X 10-S 

Analyte 
Group 
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Table 7-132. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4K 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 8.9 X 10-6 0.67 

Dermal 5.1 X 10-6 BEHP (ELCR = 5.5 x 10-6, 0.10 
Contact --

6.2%) 
Inhalation of 7 .9 X 10-6 

CTET (ELCR = 1.6 x 10-5, 19%) 
0 .04 

Volatiles Tc-99 (ELCR = 1.0 x 10-6, 1.2%) 
Tritium (ELCR = 5.0 x 10-5 , 

56%) 
Total 2.2 X 10-S 

U-233/234 (ELCR = 6.1 x 10-6, 
0 .80 

6.9%) 

Ingestion 2.5 X 10-S U-234 (ELCR = 5.3 x 10-6, 
6.0%) 

U-238 (ELCR = 3.9 x 10-6, 
Inhalation of 4.1 X 10-S 4.4%) 

Volatiles 
--

Total 6.6 X 10-S 

Total Cumulative 8.8 X 10-S 

Analyte 
Group 

C 
.2 II) 
'0 CII 
I! ;g 
C U 
0 :, 
z 

Table 7-133. Summary of Cancer Risks and Noncancer Hazards for Well 699-S6-E4L 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure HI 
Route ELCR % Risk Contribution % HI Contribution 

Ingestion 
5.1 X 10- CTET (ELCR = 8.8 x 10-6, 4 .6%) CTET (HQ = 0.06, 2.2%) 

6 TCE (ELCR = 3.3 x 10-6, 1.7%) 1.8 Fluoride (HQ = 0.10, 4.0%) 
Tritium (ELCR = 4.6 x 10-5, 24%) Cr(VI) (HQ = 0.11 , 4.5%) 

Dermal 1.3 X 10- U-233/234 (ELCR = 6.5 x 10-5, Manganese (HQ = 0.04, 0 .11 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) 

Exposure HI 
Route ELCR % Risk Contribution % HI Contribution 

U-234 (ELCR = 7.7 x 10-6, 4.0%) Nickel (HQ= 0.12, 4.8%) 
U-235 (ELCR = 3.2 x 10-6, 1.7%) Nitrate (HQ= 0.19, 7.5%) 

Inhalation of 6.1 X 10· U-238 (ELCR = 5.6 x 10·5 , 29%) PCE (HQ = 0.08 , 3.1 %) 

Volatiles 6 0.62 TCE (HQ = 0. 71 , 28%) 
Uranium (HQ = 0.98, 39%) 

Vanadium (HQ = 0.08, 
3.0%) 

Total 
1.2 X 10· 

2.6 5 

Ingestion 
1.4 X 10· 

4 

Inhalation of 3.8 X 10· 
Volatiles 5 

--
1.8 X 10· 

Total 4 

Total Cumulative 1.9 X 10-4 

Analyte 
Group 

en 
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Table 7-134. Summary of Cancer Risks and Noncancer Hazards for Well 699-S8-19 
(Within the 200-PO-1 Far Field Exposure Area) 

Exposure 
Route ELCR % Risk Contribution HI % HI Contribution 

Ingestion 2.5 X 10-4 2.4 Arsenic (HQ = 1.3, 51 %) 
Fluoride (HQ = 0.45 , 18%) 

Dermal Lithium (HQ= 0.35, 14%) 
2.2 X 10-6 0.05 Nitrate (HQ= 0.12, 4.7%) 

Contact 
Uranium (HQ = 0.05, 1.8%) 

Inhalation of Vanadium (HQ= 0.15, 

Volatiles 
-- <0.001 6.2%) 

Arsenic (ELCR = 2.5 x 10-4 , 
Total 2.5 X 10-4 

99%) 
2.5 

Ingestion --

Inhalation of -Volatiles 
--

Total --

Total Cumulative 2.5 X 10-4 
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7. 1.2. 13 200-PO-1 Near River Exposure Area 
The total cumulative ELCR for the 200-PO-l Near River exposure area is 3.9 x 10--4 . The total ELCR for 
nonradiological analytes is 8.4 x 10-5 which is greater than the 2007 MTCA ("Human Health Risk 
Assessment Procedures" [WAC 173-340-708(5)]) cumulative risk threshold of 1 x 10-5_ The total ELCR 
for radiological analytes is 3.0 x 10--4 which is greater than the upper EPA risk threshold of 1 x 10-4_ 

Table 7-135 provides a summary of the cancer risks and non cancer hazards by exposure route for the 200-
PO-l 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--4; 73 percent contribution) selenium-79 (5 .5 x 1 o-6; 1.4 
percent contribution). Contribution to ELCR is elevated for arsenic (8.4 x 1 o-5 ; 22 percent contribution) 
where measured concentrations (4.3 µg/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 
I . All individual analytes (antimony, cobalt, fluoride , Cr(VI), iron, lithium, manganese, molybdenum, 
nitrate, uranium, and vanadium) contribute greater than one percent of the HJ but also report a HQ less 
than 1. Contribution to HI from arsenic (HQ= 0.43 ; 21 percent contribution) reflects concentrations 
( 4.3 µg/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%) 

Ingestion 
8.3 X 10· 

2.0 
Arsenic (HQ = 0.43; 21 %) 

5 Cobalt (HQ= 0.031; 1.5%) 
Fluoride (HQ =0.13; 6.1%) 

u, Cr(VI) (HQ= 0.074; 3.5%) 
CII 
:5! Dermal 4 .6 X 10- Iron (HQ =0.11; 5.3%) 
u 0.082 Lithium (HQ =0.32; 15%) ::, Contact 7 
C Manganese (HQ= 0.10; 4.8%) 
0 
=c Molybdenum 
I? 

Arsenic (ELCR = 8.4 x 1 o-5 ; 
(HQ = 0.070; 3.4%) 

C Inhalation Nitrate (HQ =0.11 ; 5.2%) 0 -- 22%) <0.001 z of Volatiles Uranium (HQ= 0.069; 3.3%) 
Se-79 (ELCR = 5.5 x 10-6; 1.4%) Vanadium (HQ =0.11; 5.1 %) 

8.4 X 10-
Tritium (ELCR = 2.8 x 10-4; 

Total 5 
73%) 2.1 

Ingestion 
7.1 X 10-

u, 5 CII 
:5! 
u Inhalation 2.3 X 10-::, 
C of Volatiles 4 
0 
=c --
ns 3.0 X 10-a:: Total 4 

Total Cumulative 3.9 X 10-4 
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7. 7.2. 74 200-PO- 7 Near River Exposure Area - Well-Specific Cancer Risks and Noncancer Hazard 
Results 

Well-specific risks were calculated for two wells within the 200-PO-l Near River exposure area (699-40-
1 and 699-41-IA), 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-l Near River exposure area ranged 
between 2. 8 x 10-4 and 4.5 x I 0-4. The total ELCR for nonradiological analytes was 1.1 x I 0-4 at well 
699-41-lA which is greater than the 2007 MTCA ("Human Health Risk Assessment Procedures" 
[WAC 173-340-708(5)]) cumulative risk threshold of I x 10-5

_ Nonradiological carcinogenic analytes 
were not reported at well 699-40-1. The total ELCR for radiological analytes ranged between 2.8 x 10-4 
and 3.4 x 10-4 which are greater than the upper EPA risk threshold of I x 10-4. 

The major contributors to the total cumulative ELCR (those analytes that contribute greater than I percent 
of total cumulative ELCR) is tritium at well 699-40-1 and include tritium, selenium-79, and technetium-
99 at well 699-41-1 A. Contribution to ELCR is elevated for arsenic at well 699-41-1 A (1.1 x I 0-4) where 
measured concentrations (5.6 µg/L) are within natural background values. 

The Hl for the individual we lls within the 200-PO-l exposure area ranged from 0.27 to 1.1 , well 699-40-1 
is less than the target HI of 1.0 and well 699-41-1 A 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 H1 of 1. All 
individual analytes at well 699-41-1 A (fl uoride, Cr(VI), molybdenum, nitrate, nitrite, strontium, uranium, 
vanad ium) that contribute greater than one percent of the H1 also report a HQ less than 1. Contribution to 
HI from arsenic (HQ= 0.56; 50 percent contribution) reflects concentrations (5.6 µg/L) that are within 
natural background values. 

Analyte 
Group 

(I) 
GI 
:2 
u 
:::, 
C 
0 
=c 
l! 
C 
0 z 

(I) 
GI 
:2 u 
:::, 
C 
.2 
"C 
IV 
It: 

Table 7-136. Summary of Cancer Risks and Noncancer Hazards for Well 699-40-1 
(Within the 200-PO-1 Near River Exposure Area) 

Exposure 
Route ELCR 0/4 Risk Contribution HI % HI Contribution 

Ingestion -- 0.27 

Dermal 0.001 
Contact - --

Inhalation 
of -- --

Volatiles 

Tritium (ELCR = 2.7 x 10-4; 
Total --

99%) 
0.27 

Ingestion 5.0 X 10-s 

Inhalation 
of 2 .3 X 1Q-4 

Volatiles --

Total 2.8 X 1Q-4 

Total Cumulative 2.8 X 1Q-4 
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II) 
GI 
:2 u 
::::, 
C 
0 :s 
I? 
C 
0 z 

II) 
GI 
:2 
u 
::::, 
C 
0 :s 
Ill 
a: 
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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) 

Exposure 
Route ELCR % Rlak Contribution HI % HI Contribution 

Ingestion 1.1 X 10--4 1.1 
Arsenic (HQ =0.56; 50%) 
Fluoride (HQ =0.13; 11 %) 
Cr{VI) (HQ =0.053; 4 .7%) 
Molybdenum (HQ =0.015 ; 

Dermal 1.3%) 6.Q X 10-7 0.049 
Contact Nitrate (HQ =0 .13; 12%) 

Nitrite (HQ =0 .016; 1.4%) 
Strontium (HQ = 0.017; 1.5%) Inhalation 

of -- Arsenic (ELCR = 1.1 x 10--<1 ; -- Uranium (HQ = 0.045 ; 4.0%) 
24%) Vanadium (HQ =0.14; 12%) Volatiles 

Se-79 (ELCR = 5.5 x 1Q-6; 1.2%) 

Total 1.1 X 10--4 
Tc-99 (ELCR = 5.8 x 10-6; 1.3%) 

1.1 Tritium (ELCR = 3.2 x 1 Q--4; 
71 %) 

Ingestion 7.9 X 10-S 

Inhalation 
of 2.6 X 10--4 

Volatiles --
Total 3.4 X 10--4 

Total Cumulative 4.5 X 10--4 
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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 

1DO - ~9 .~ S (lP19 -E 'f) -✓ 3L)J 

J~ Wct+t( L,3dlDr1 : UlrO/\Oaeniv 

GbL: Cw O 1-t\J J· ,fF 
. O\ J --

A'T,[fj_ 

L1nd9- {Av( 
Olo ( Z-3 /I~ 

wl en I TR_ iJ 0- ~i " [ D,, , I(W,. + C EOtt - ET>,} IR W,.__ 
6 vJ i 13 vv (;\., 

fJ&lC ~ ~DI c CSF o 

--~-- (\--,~e.n '1 u 

I KW "-A,; cc Ci 'I · D -l if + ~ G y _ G 'I) . 1. S} 
\ 5 ,~] ~o f:-:J 

- D Q 3 \ c.- L , 'L- + 0 , lJJ l 5 __ L,, ":L :: D, 9 3 l _l_i 
- r.-3 ,d ~c\, ½·6 

CDI " O\OD(o3~~ o 0,95l_l+ . 2>50._l_ 
L l;J' d - 'i 
10 "/ · 505.l:­

/ 

K. \3( -oS~ 
== ~.d 

\'!J s ~ ~ 'G 'I :'J(- 0 s "'~- 0 \-5 0 -~ c:::- 1-Z-Z. E>OY ✓ 
\(5,J v~ 

163 

[D 



ECF-HANFORD-13-0035, REV. 0 

-_r op vSatd T~3eshoV\: t()Q{\-(0--Ccd.n~ c 

c DI -:: Cw · ·:[fLJ o- ~ ES~ f=Do,:::~ 
B\;\,_~f\To Cf1-

HQ= CD L 
RfD 0 

164 

Lvidtl Curr CD 
DCo \LL(\ lL\ 



ECF-HANFORD-13-0035, REV. 0 

T()(e WC(i-e( Ities+;Dy\ : Ro.c!.;o nu.J~de s 
CD I:: Cw ~ T f_W _Rf\D~j o ( f 

w ~erQ, 1 T((w __ !LAD "'.l:i ~ [t l\ , I rz1,U + ( [ ED~ - E:!\} :q:w~) 

~\ Sl~ CDr I s (o 

CDJ: ~ ).0
1
l9 l f--(:i. 0 SLt, ~~ ~ - e 3SD J_ ~ 3 ,\?G £+-Dt f Gl 

L- d ; . 

1 RW _ V\D ~~ "' { G 1 · 0:Tl -:f) + ( 1-& ~ - 01) · 1. <; t 
= SY. &~ ~ 

d, 

RtsK"' 3 'if(> Et o& fee . sol E'- llJ 01, ~ 1. cis f_ oo / 
. pc~ 

165 



ECF-HANFORD-13-0035, REV. 0 

Tei p Watt ef LJ,a \ IA+i of'\ ,J Vo \a.+ de. S'. Carc;"-09e.r1'i0 

~Dr:: Cw~ ED°'- 0 EF. ET(A,° Cf~. \Jf. \000 ~ 
------------- rj 

A-TtCfj_ 

L1 Vt'd~ Ca r( (!/) 
DG (ijl \l( 

t N'Dte-: !hire O\T0 no C\Altlffes -thGL+ hav~ CL risl 
\/ u- l !fe- 1 'n th Is coJ Cj or'-;/ . 

j:: "h u l qt; o v1 rf Vo lc:tti I es : NM-lM cin_Q§ U1; c _ 
C, (LL -- Cw # € D~ 0 

( F D f T °'- ° Cf 0 n ~ r -· 
A1 i tfl-

-~ Cjan~d...-e_./ 

e_ \) l ,,, D, L/ S ~ . 2(, j . 3 So .1 . 2 lj 1- , 11_ , o S ~ -c:: , ?J (o ~ 
· L- _ j c\ LL(~ rn:__ m"J 

- 2&; y , ,305~ 
y 

~.\Sk::: <11~~ ~ S?',00(-0Y~ ==- ?70 / 
vv(> \!V\3 

166 



ECF-HANFORD-13-0035, REV. O 

lOD-8 P-- _5 { 1,qq_ f'?>)-3Y) Llnvtct Carr @) 
. OCo l i~ l IY. 

T°'p \JO\ter InhO\lJim rf Volahles :\?od:o(\~ 
CD \ ~ Cw o_IN\-{_RAD J.· G \Jf ~ £f o [TC\d\ Q CfL 

. Ot u <..) 

- ~• ·1r~l, llVV\ 

1 NI-\ RAD . c= (G~ , 10I'(\,,~+11Gy- &y) . 'lD~\ 
- M,\ l l J d ~ J. '.J 

-=- 0oy + ~(001~. :J _ ·~ L/(oO 0 
J J - J 

Cl(\½ a ~(,It• Co j) ~(~by-&'/)• 2L\tl~ 2~_l 
. ~~ d 

j 

CD ::c ::: 10
1
,~ 1 * . %,om~ , o, s-1. • :'lso-1- 2-~l. LL 

l d, l'Yi3 j J -Z4 ~ 

~ \ 1lo3EtD~ rCi 

VJ ' 3 C O 5,, { '1 C' - \1 1.1 v-r,,c/ ~-. - 9' 13 E-DS / I\ \ 5 \( ::: \ l \0 E + 0°\ () ; " \o t- l- -~ -
I pCi 

167 



ECF-HANFORD-13-0035, REV. O 

20D-,,f3P- 5 (-l99 -E33-3L\) _ LirJ-~ G_vr 
0~ /2~114 

[ai p W Je r Pe rlf',"al Absarp+1Dn: Carci11n9Crii0~~0J\iv _ 

~ DI ~ DA e\J ev1t O SA ~\· o ~ ~ 
AT~ Cf1-

)A°'-i)J ~ _E De· SAe, • [I/ e, t"' ( tD 0 - ED c} SA"• ~"--
BW0 . ~~~ 

e T G\ cl s <- ( ET,, ' E: \) J + err D~- (;_ DJ O ETa l 
EDa--

~A O 7 C c-·1 c_t* DA =-1,fA-K -Cw -C(3.Xio · t. ~'-
. e \levrt O J_" c__ - J tVevct' f v- 7' 

1Jf1)L-it) 

:::: _ c _ _ rETqc.1· + z. L·(' +- 3__5-t:3~:)l 
~Ae11,~ f A ' Kf • w 'Cf3 · LiTt (I+ 1".>) ,_ / j 

R \~ k =- LD I g Csf o -~ 
GIA-BS 

ir ihuc oJi vio CAMl'ftes Jirh C\ v-ls~ valw-rk+ °'r-e, 
~,C((\o~e,n, G 

168 



ECF-HANFORD-13-0035, REV. 0 

)J)O-\30, 5 ( L°\ 01- [3j--2/1) L1 (\J°" Carr 
'O(Q \1-l{ l \~ 

ru f ~'\Jufer Du ma:.1 Ab sor pi:i 01'1: G rciroqen iv I 1n orgcv, ju 

) Ii e✓evv!~ \(p , Cw · t T ~J~) ? Cr3 

~~/ I) 1- ::: DA e,vevv+ () SA(Ac\·\ " (F 
Af 0 CF~ 

\A· Q \j· ;:;' ED r D s A O [~ (, . +· c· ED -ED • SA o E Va__ d- ----=--t ....::;_'-' _ __.c✓---~ n. r- o-
p_ . 1 
&,1Wc !> ().__, 

f ·rCl d; ~. ( E Tc ~ t D ~) t ( { ( D q ~ ( D c\ O E~ ~J_, 
,J c D °" 

R i 5 lc --=- cD I . GS r 0 

G1AB5 

----• Arsen\G 

(i> 

DA . . i :; 0,001 C,m __ Q O~000Jhf\(J ~ 01Gll.L--o OiOD l~) ~ 4, 13 t>09 _~ 
tV l'M.A - .: .. '._: .. ::.1.. -eveJ- ~, ;) ~ ..v h L Qv'l' . e\f~ 

f----

E r°'d , : ( o, sLJ,_, & y) t- t z1o'l-0Y )' 0 :-iJL j = ~ & 11 _1__ 
-.\ _ -eVriJ- . f-VU\f -eve4" 

'J-..0 'I 

s Ao.J..· = Coy O G,2:>71 CW\~ 0 l~ + (z~y- ly)O' 1-0,qtX)c'rA~e \e~e~-
J A. - J, 

\S le ior: j J 
:- 1-SS / cw(2 ,'/ ·f:;iest-\- 5iz1-sch:'-,y. ~v-v;t ::= "-7 77 / .. Ct.11-,y.evilt 

169 



ECF-HANFORD-13-0035, REV. 0 

l, (\ell\_ Cetx( @) 
O(Q \ Z,,l-\ ~\~ 

CD L ::: ~. L:2> E-D9 M~ ® -1,11 /o ~J-. ~ ,e,\J~. ~W_d_ 
Cw1d,.-(:,\/e4,,j- --~(_~Id y 

7 o y . ~3c, S_::L 
'1 

- y, Sl r-01✓~ 
(row\f\l'f\o/) ~-~ 

R 1~~ ~ ct. Si co, n"1 • 1. sl:J._ ~ ro. r c - 01 ✓ 
- 1c, , J M;r/ 

~ "fv\m, (}Je ~ 0 Ct,V\alcrks I~ 4' 1\ rtcNes(Y~ --Hid ha. (;'(_ 
M Q V utlut-S lit\ ~IS 0reo)t{(t C1 ('[OL 

170 



ECF-HANFORD-13-0035, REV. O 

c 1) i == D A VJ ~ ~sl\ ~~~-r--~-~r~-~--1~--­
. BW(r-0 A,-. Cf j__ 

DAe~e-vv :: Kf ~ c~ v [ lo Cf3 

HG= cDI 
R~D o G- IABS' 

"' 

~ LY s r_o J ~ 
~,J 

IJ(\d a C-4 rr 
00!2~ \1~ 

~a"' _i.LJ 5E-DJ ;_r_ cc: 1.oY t-ti ✓ 
l,[0~ 8 I 
I \:-~1 ~ 

171 



ECF-HANFORD-1 3-0035, REV. 0 

)01Al, ~lSkS -

Li rdc.z Ca. rr 
bColi~ /1~ 

~ 'lx\<jf5h#\~ Tv'\ hu\ ~cthY(l ~(\IYYJ 7o+J f'.'..-\S·f:_ 

@ 

l 1A1U,v"\: I %Cos + q,/St-0 ) - 1-11 c-oL/ ✓ 

Y\ O{\Cct Vl Cf ( 

N·;1<-cri-~: 3 .L(:> 

172 

.1l) Tl';l, Ii Q 

+ 2, D4 [_01_, ~ 3. l,i S v---



ECF-HANFORD-13-0035, REV. 0 

~oo --~ ~P- .5 (WM ~ l lJV1lDYrhne.d-) 

I Qf' \JoJ« c~ \)~O{)S 

T r\ j e~~~1'~n ·- C.~~rc~noJ e-ri; c__, 

IV\ je.s-h'o-n - N% ca..r c,, '1/\ o~~", G 

lA cJ e~'ofl~ 'K°' d.1 OV\uc\: J .e_s 

u· flda Ca Ji (tJ 
o[p/z?;J/J ~ 

I" I,,." \ cc\-,\)-n of' \I' o l J; I e ', - C "- rci " oc; rn ·, C 

.IA \ '\ui \cri1 Of'\ oe V •l~'l , e S- ~0-(\ let.f G1/\ 0 5e\f'\ ,c 
~1, ~ td o_+i OY\ vf-' Vo / ~--k /t S - i<0 d ', oh u cl'i~~ e -~ 

D-t ( (Y"'1\, l ~-\os or f-h' on - G-,u~r,05 {2/0 i G) Or 5 «_,,(\ \ (__, 

f)~f «--tt l A ~sorphon - Ca.r~0~.0~c.) T.nL>C'j (\_~··\c_, 

bQ,r MO-. \ A- \')s if yh'D n- N' O{\ ca ,c.:,_ 1r-o,_J rn ', c) 0 rj °'-· (\; c___ 

-De ( /Y\0- \ kb~ ()( rt; l)(1 - N Of\ Co-{C~f\. o~~Gj L oS'- ~rj\_(\ -IC., 

-r o+U\,\s 

173 



ECF-HANFORD-13-0035, REV. 0 

TC li\l-err \ Y\ j es±1m_ : Gt r ci no 5e.n te,, 

c D r ~ ~tJ p I R W CAq[J ~ E P _ 
AT D Cf-1 

UnAA Cavrr @) 
o & Ii~ ( \~ 

IRW ,. ~ (\) • TRWc -r ( L D .. -_o:iJ, :CR~ 
a~j ~WG '1)~~ 

•··---~ t c,, ~o Y\ \{.,-hr°'~ lor I ctQ./ 
:I R w (A ~i = ro ~ • o .7 g ~ + ( Uf) y - ~ '-/) o 1- 5-!f 

------
\S ~~ 

't0 (½ 

~ 003\'L.¼ -\- D,&15_~ 
½ -- d llj • d . 

__ 0.931 L,1 
~- ~ 

C'DJ: 0 .\)013~ • A'~n~> , JSo_K 
/L ·l~·)_.4---, 

7D>( 0 3G5~ 
?<( 

-::: \.~to( -05 l'l\<l.. 
r5 -~ 

RisL 1.0(,,t. oS_l"l'L • 1.00 E-oi h:_!"' 1-1~ E.-00 / 
~1-cl ~~ 

174 



ECF-HANFORD-13-0035, REV. 0 

'~!°'€ WuJtr T{\~s+ioV\; Na\f\-Cl\rcino~. 

C bI ~ ew ~ I RW °' · tG ED0 
- BW c'"' 0 A~ -. CF1 

\-\ Q:: (1)1, 

~ ~ D1) 

--•---- .c ~ 0-_ .~ I c\ 0 

e, DI ~ o , O Q(o r1 ~ - f/ 2_. $ k o 3~50,-_!~ · 'Z. Cox J/ % . £ ______________ _ 

go, l~ · 2G ::-S05 -4-. ,.. 

0 I"') >r 

H & =- J.O\ f- 04 ~ - _ 3 .~ s ( -O\ V 
¥1· ~ 

175 



ECF-HANFORD-13-0035, REV. O 

)_ oo--- ?)~ ✓ s ( vJ Mtt ~ \JV\Lor1riAt.d) 

Tue W o.h r df\G)es-h ori:. Rad: mw.d; des 

C\)I = C~ 0 TRW_fA-DcJ· {j SF 
J . 

Li r1clo Carr '(f) 
o<o(zb ll4 

)h~/ TRv(RA-D i.di ~ (EDv. If0J +([ED,,-fD,,} U\J0c) 

I RVL o D"'ct~ " (0'1 . 0.1 r l )-1-((-2-0'/ - 07 J. 2.5 ff) 
~ y.~i 0 1- 50 _L,'-/ ~ SY.G7 L I 

~ d d 

176 



LH 

G-n ""\Atl 
~ 90-3 h'I-== s:w0)0-3 oo·~ ? tvi'I(i -Q ~;JS\'?; 

>r;_ r 
TS-OJC2 • J V) a L-

----~--------------·-

hl1000 I ' q s Q /"L~ 
7
1 . ~ h ?" p O <;:G, ' h 0)7 • ~ £ \Q O '0 " 

. ? f ~ X1) fY'O->f° ~ u o ~ J tJ ·0 ~---· 

011-:r 
O 

TG 'J :: -1S\ '() 

T_JJ Q _L-1/ 
··[;~-------------------~--------o-rl-__ _........ 

GnaOJ, ~ 1 (\ · 7 n ° J_ 3 , d 3 ~ \J J ~ M 0 ~ -:r a J 

~.&v ?J~ ;· S d) ~\ o I\ Ji vo If j b~ vi-fe pi \V\ 01ri,[ 

01\~1100 
)A~ bfV n 

0 "/\3tl '9£QQ-£~-Ot!O.:lNVH-.:l83 



ECF-HANFORD-13-0035, REV. 0 

U/\Ja. Can 
00li?7hY 

f._0- e Welter rv'\ ha l&\1 !'or\ oC Vo (a-h I cs: NDV\ / CO.( ci f\O g~h 10 

0Dr ~ c,w O co°'- 0 er~ E1(A_ IP c~fl d\lf . 

A-1 ~ Cf1 

--- 3. t-l (-03 ~ 
}y)) 

K Q ~ o .1 \ E -o-~ m C:J ~ ~. 0 L ✓ 
---~m..!..-i_ 

<t 00 c--Olf -~ ((Ol,l,vtt,lJ "j) · 
f-y\? 

178 



ECF-HANFORD-13-0035, REV. 0 

Li A_Ja_ Ca « 
oro l2:2.> l1~ 

I_g_p w·o.+eA" I A hCl l u\t1QJ0___sf_'J.o.1Jj_ t~s .. ~Tud,onucldes. 

(:, DI -= Cw O Tu~- f AD~J) 0 \) r O Ef (? [1 CA(j\ <> CT 0 

w~ ere, ) T /J \UZ.A \\ d,; "" Lt I\ __ , -:r N HJ + ('. lr D"' - f D cl <I l'l "¼_) 

(),n0 (1 \· ~ ( f l00 tD~)+ (C ED~~ ~\)cJ o [\ C' ~~)_ 
CAOj e De,,_ -

K \-SIC-=- (,D _L Os f (, 

--~ Tr\+ j Ll.W\ 

IN H ~AD , fr;, u • IOhl'\ -1- ( {zJ.oy- &r) • 1D'fi} 
- Ct0J ; ~ J d ) ci 

~ (oO ~ + Y~ = Y~O~'· ~ 
~- J d 

ET<AJi = ~4 ~ . G 'j)-t- ((2. 0 j - ~ J) · ~ ly) = )._ ~ k 
. ~~~~:__---- J 

2-Co ~ . 

CD I = 1
1
014 oG , Y ~ 0 r,, "l , 'i, , 0, S _L • ?:50 l, • L ~ ~f • i_+1 re- c\ m?> j Z I hr 

;: f , ~5 f+0 1 f CL 

R1s\c = e, G, s E r Dl f u: • s,<o L E- ll{ ~ =- l\ FE"- oc, ✓ 
pC1 

179 



ECF-HANFORD-13-0035, REV. 0 

L1 nJ°' ~ £\ vr 
o~li?J\ ,~ 

TC( p \~kt er Der mut I A b -or ph CVJ : Cu,m' AD!fl'-1 c., l O c~ M ~o 

CDl ~ DA e~ 0 5A~Aj ~ EF 
AT .CfJ __ 

5 f\ (A~,\ -~ £_ D G Q s A C, ' E ~ C, + ( (D 0- - CD e-) 0 A ~ ~ E \[ Ct:_, 

BW~ BW~ 

f\"'\i ~ ( (lc, E D<-)+((rnce EDJ· ff<>-) 
ED~ 

DA J.- ~ -r, CT / l. -'It DA f c r0 .. i .. ~r~J\ · eveNJ-, .J-'( L-- <-... J · ('.;~ -= l• A, ~p I w ° CFJ "-'\) · -rr .) 

J: r t T > t*) 
~ ~ - l- ~ r A O kr . c , er~, f~St- z ~ -c p ( I + :iB + :sB 2-.~ 

Q,IJ'(AM vv ./ tit [3 [1 +13) 2. 7_\ 
D\CV I C<;.fo 
f\ .)f- = GD ~ G-1ft P::,S 

·-- ~ Ca<bM+Cir<A_cklortol~ 

E: T 0-6'J ~ ~, 5th , & :i) t ( 'Lio~ - & ~) • °'7 I 1- "" . 011 h 
. e,;v~ uevt ~ 

'l~ ~ 

180 



-----------------------------------

ECF-HANFORD-13-0035, REV. 0 

~>o---f>P- 5 (WM A t UncutrAfled) Li'11dct ca« · ffi"i 
0(§ 11J/ /l( U) 

SA c,.d · " & J • & 1 J l & c,w?. / e.-v e.X -+ { l G y - ~} 7.P /5! 00 4-,,_, I e v-e.;t 
J J . ._/2 __ 

. IS ~3 l?O I½ 

= 2..) 5 5 ) c. vv,?, -"i . ~~ +­
~C:\ i J 

-= -7 ;7 7 G Gvv\ ~ - y_, e-v~:t 
k -::), c.:\ 

J... ~ 5·i 2 7- 5 ClM . '/ -G . 

i~ I l 

CDr ~ L{.1,( -- 0'& Mj - a) 7117~_{--vv?.f-tvr«,J- "350_1_:: ~.Y[ -- o{o~ 
\11 , (Mt' 7, \C0 l d '/._ 

--Joy . J GS~-
1 . 

R\) ~ c ~. V [ -OG'½) , 1,0CDL.~--- c:: 3. \C-01 ✓ 
IClp Wd-d Derma.I Absol-f?D aY]: CCLrciif\o~uit'c, JLQ('tra./lic 

D AivVti ~ K'..p • C,J · G'~. LF 7 

CD.I =- ,DA~v~ 0 5·ArAd~ ~ ft_ 
/1 , -, (f j_ 

S' A Ol <lj ~ . E DC 0 S AG i E V C, + C tD ~-- - ED ~) ~ s A ~ 9 G VO\_ 
BWc f>W4_ 

R lSIL~ vDJ: ° Csf o ·------G\A05 

t-r t · = (ft,,· EDc) + {[rn.._-C DJ • fl"' ) 
°' :) ED v---

181 



C·-\ ~ -­
/ <))_J_. ._ 

ECF-HANFORD-13-0035, REV. O 

- L(, Y t- 09 V\J\ ~ 

w_e~ 

== 4J E- of ~ -6-

~i<;L = Yl f-01 W\O) • I, 5 b.J:_ = 7, 0 C-01 ✓ 
_,-

~' c\ . VV-.j 

i 

182 



ECF-HANFORD-13-0035, REV. 0 

LJ (\dl\ Ul(I (!]) 
oeo( i':>l1q 

I ct p W0cter [yr~ A bsurh'on ~Ho11_ CC!:f ci rw t0 1 o(',QlY\ i 0 

t Dr ~ .PA 0~ r -~Au\, q E ( o EO~ f EV -------- ___ . ____ .. 

BWv-- 0 AT ,Cf1-

HO~ CDI ·--­
rFDl? ~ GIABs 

T \' EI::; t"') DAe\f"J -- '). f A Kr c,, . (fj ~ G.;; q 
·r (. f T) t n-; 

f) /\ . ~ f A V n ( (f 3 ,-CT t- l • l • (1 ± 3 D +? B 2--\\ 

e~ ' ~~ ' vJ · _ [1-H3 - (_ H-17) )~ )j 

183 



ECF-HANFORD-13-0035, REV. 0 

Li' Ada. Cttvf 

o~ li:?J ( 14 

J:i)ip W cxl-er DermcJ A b>O{ ph'ITT : No A ~Llisffi-tlno f':)Ll ni 0 

t O L ~ DA evexJc 9 SA o-- o E f ~ _ t D ~ 0 _f-~-
B W (J\.. o AT o, Cf -1 

\--lG::- CDI _ 
RJDO ~ GlAbS 

Fo~ \~oe3an1-cSJ DA-tt~:: tp p Cw~ ET o Cf3 

~ C'i ctv'\; c\,e.,, 

D Ae,I]~ ~ 0. 00\ ~ e C oOCo 7 ~ \ ~ 01\ J_ 9 (O,OOL~.) ~4.70 [-0~_ 
h L-- ev~ UY1

3 en?e-.J: 

C DI: °' Y.l G E-09~ • W 19CDGh\,.., 3JDJ._, lG / · I~ 
l)'Y\ ~, e.-V¼t ~ y - . 

--- go~ (j aey 4) 3G5_J_ . y 
-- \, '2-J:-OCo ~ 

r:t• cl 

· \1D ~ Lt(--0~ 

---- ½ .. d 
(o .oo e-6Y5 o \ 

'\Ci .J 

184 



ECF-HANFORD-1 3-0035, REV. 0 

l1f\da. C(J_rr @ 
O ~ I l5 hC\ 

J'~ ;J0~s-i-lo,o_ L ha_ \ca:\{ <V1 mrvw\ -rotu \ ll,'s K 

1arbk-kc~ltf1de: 1.ne:-O0 + /,":>qE-Dr;,-+-- 3 ,\Df- D7 == 2.nE-00 v' 

--~uh- °l q : 3 . t s e- Dlf 
__ 3 , 1S[-Dlf V 

-+r1fiuM: l,D~ t -CXo +- L{,'60 f ~00 

10ml H c.t _ 
c"la. r11· de,, : ·3.3&; c --0\ + Y. oY +- 2 ,o c~o3 = t..\. 3 f v--

Cc.t (hx1 td,rotlh/mcle: 9,14 t-63 t k>.l3f -0'3 +- Z, (,,? E: - o3 ~ I, i1 E -0-Z ✓ 

185 



ECF-HANFORD-13-0035, REV. 0 

Top Wate.r Tllge.sfioVI: CosdMfn 

LDL -- Cw . T \ZU o.J:
1 

~ f F 
AT. tf 1-

L, 1Ld.tt La rr 
&/ i~ l1Lf 

~·\r\ er i I -r_rz0 O\(r -~ ( D V • IRWe- ~ (ED~ -E O v) '. I K \JQ 
J ~We G \Jev 

RlSK ~ CDI . Csr0 

---1• D·1 b roMoch\o{oM~OMu 

:r RWC\d i " Cii ~ • 0.1~ + (LG~ _ Gi~ )- :t s~ 
15 t:1 io tj ~ 

= 0 · "3 I ::2-. L, ~ + D . (o l. Sh .=::: D .9 3 ···1 ~ 
~1c.\ \½,cl ~ .c\ 

· 70 .'J . 3e, s1 
R \ S I\ ; 3 . 5 9 E -OS ""~ • ¥;' . Y D E -D L _'fg_J__ "' <3. O E> oe, i/ 

KB l d, l'V\j 

186 

w 



ECF-HANFORD-13-0035, REV. 0 

}a p WCA+« ·rr1gesf1vn: Nontorci'()o9~ 

CDI ~Cu. T R\J cx. · Ef O ED 
13W0--• f\1.C:fj_ 

\-l u~ CDI 
R~Pa 

-----1'•~·."- ~ l 0 D(1 d €.; 

CD:C :° ~,CJ~ -~·S-;f .35O¾-L~:i __ ~,~q(-03~~ 

80 \~ .~6 J . 305 __d:._ 
:J 

r\ D::: ~ .1C\ t-o·?> ~ - / 
___ · -,d-~,d _-:;; O.\l S- V 

0. 00 (-01- m.:3 

~,J 

187 



lZ\sr~ C bj_. s f "o 

--• t, r·1 h1 lLl'Y\ 

ECF-HANFORD-13-0035, REV. 0 

TR vJ u JS ~ ~ ~ • O ,/ 11' t -1- (z_~ ~ -G ,;), J S ~ 

= SL/,(o? 1=j_ 
d-

188 

Urd,a. Car( 
i t z~ li lf 

~ -



ECF-HANFORD-13-0035, REV. O 

CD r: :: CJ . E: D , ( f . r-r. er i . \J r, \ 000 -~ 
- - - ----=--~ ~=-----_.l..".'~'Vl.0.--

A 1 - Cr _1_ 

189 

Linda.. C 0vtr 
b l20l14 



ECF-HANFORD-13-0035, ~EV. 0 

unda Ctlrr 
blz0 I 1~ 

J CA p 1vJ G1+ er Tn h<A lid1'DY\ Df' Vo\ crh \e 5 : N ovi - (,/ii r c, n Qf:f2f1 

CDl ~ Cw .ED~•tr. [le-. Cft.\Jf 
A1. Cf1 

C~D i = 

~ \ A 1 E. - D~ M ~ 
\M' 

190 



ECF-HANFORD-13-0035, REV. 0 

Ll~da VJ{{ w 
~ It(;/ )i 

T q p W ti.+« I vi k a I cr/-ioV"I i _\& l J1£Jg,J,i_on\J-.CLdes----

C D r ~ cw , rN ~ rzA D . J . 0 v r O c f O £ -rJ \ , 0 er~ 
- (l(l) -~d J 

_,)~NI'-) ::(NH -(Z/\ 1) qdj ~ ( ( D ~ • Tl\l f-1 c) + { ( [\)0 - EDJ IN!(} 

)/{' d ( 1 I . -~ C ET f; 0 ED c:) + ( (r Do~ -- E \) G\ . ( ~ ) 
Cl\ 0,) ---- :,)~ --

' t- DcA-

Kl '5 \~:: CD 1- 4'S~c: 

---~ t: \ .\ c··, L,UY\ 

I N rl _MDo.JJ~ (& ~ , 10; ')+if 1~j- CoJ) , 20!~ 

~ ~o \t]/1'?. lj_ 4" L)OD m~ ~ ~ 400 -~ 
J. d J 

b TC\~ = ~ Y f · ~ ;) + ({ 2.Gr lo-i)' 1~ ~ -.c 2 ~ t 
2G'j 

CDT" '6p,1.-f-¥-· ~loO tvi'j , O.S-\,35D+•
1Yf ·¼ 

L J M 

~ ~. s s "( 108 f CL' 

~ IS IC ~ G. S Sf-1 Of, ~Cc Q 5.~2 E- l~ ~c- = 3,C/1 t-D.S / 
f L. 

191 



ECF-HANFORD-13-0035, REV. O 

L 1'vid a-- Co.rr 
4(t(p \1~ 

J °-V w o.hr Du V'(\l\, \ A 6 5 D( rf ion : C 0\ rz:; /\ 03ef\ i (_, r 9Q (\i C, 

~ACA<Aj = E DC •,<;AG• f\[ c + ((D~- t-DcJ" SA,~~-
~W v ~D~ 

C Ta. dj c. (ET c • E OJ+ ( (CD .. _ (OJ [T "'j 
E Do--

~ lSK~ GD-r. CSr 0 

Glf\\jS 

192 

.~ I <;__:_ cT d\d:) 
7T 

(J) 



ECF-HANFORD-13-0035, REV. 0 

)OO-f 0-1 (yqq_ so __ g) 

. A0i.d.) ~ G'I , G1"-il2' c:r., -v . \ d + ! 21oy-0y). 20
1
900 a,/,. I~ 

. \5 ~J' so~ 

- ·1
1 
S S) £-Wl~ i · ev~- + 5

1 
ii 5 ~ y. evvifL :; 7

1
77~ ov-i 7.y--e1ffAlt___ 

K'.-,~ I J ~ 1 c1 ~s I cl 

CDI= 1.-SY £ -0~. l,77l,~' 350-1. - 27E-00 M 
c,~-z . e_ved: Kg , J y ::- • 5 J 

7 o '/ . 3(, S _l_ i<'j ' . 
'I 

R\ s l:::- 1_7 t -- D0\'Y\q , 0 g/{O f-D2b-l- - ·2. z 7£ -07 ✓ 
J wJ -

r:::fl ' -- -
I 

193 



ECF-HANFORD-13-0035, REV. 0 

2CO - PO -\ (4q~ -so., t) L \V\J,V~ lo. y ( 
Cill(p\l~ 

-ToP \N °'.tU Dtrml\A_.A_bSDrp+~D V1 ·: Co.rG-( no~~v1 l c ) TV\o _~ c1A i 0 

D A tv~ ~ ~ r . cw . E ·T G\<l ' 0 c r·:s 
LI 

C \) T ~ DA eJ- o SA CA,J: ·0 t, Y 
{, V -8- --•C-

AT o CF1-

Sl1 o,.dJ ~ t D v . SA.~ ~ ( fl),_-E~J_-SA.,,. E.V"' 
BW~ oW~ 

Ef ,,_dS ~ (ETC • ED}r ((rn~ -tDJ, f L,__ 
EDo_; 

f\\ S~-= CDL ·_01- _ 
Gt/\o5 

·----,•t:a ti rsen·1 G 

~ 

D A~v.v,J;~ ,00 \ ~ • 0.00?..1 ~ & Q,(ol[ h, . O.OO(_L) ~ \,r,n:,04 !"'__;~:=<---
h L, .e,\b,J Cm Cw\~. e..vt'Mt 

El ,1· _ ( O, 54 5.- · (,, '/\ + fa~ -Coy)• O.ll_L ~ o Gl l_l 
Ile j - _ Of<'-W-t ·) _ eve,J; · eve,.± 

2G '-f 

rA 1, _ &\j . ~.:>n ewt . I~ + /21,," _c,/1 • W/'/O OGV"\,,__ 1~ ~n70J.~. 
J CAl>'J ~ I c\ 't Q \coJ- I ~vC-'r 

194 



ECF-HANFORD-13-0035, REV. 0 

CD I :: Li~ G- 09 _ rn5 , 1,17(? e-nR.~-e)Jftl. jS01-
e-m 2. ev w __l:6'. d Y-

70yD36 S~ 
'I 

~ l (-0·1 ~-
~ -d 

R\Si" -J.Dt>Ol~ , 1.50 I±1 , 3.ot,d) ~ 
~-d m~ 

I 

C~DI ~ D A 12,\)~ g s·A (A_ 0 rp O ED~ s ~­

~ l) U- o AT oc f 1-

HG:: CDI 
Rf=Do • G 1/\B~ 

---
D A e.v c:,,::t : I\'.' E T <'. t"' l D /1-eve;,l- 0 J. fA . ~ f G.i . Cf 3 . f i:;, .L JiL 

r ~ ET >ft> 
[tC + 2, [. ('l±:3f?+"J!> ~ll 

DAevt,J ~ fA • ~f ,Cw g C~3 Ut 5 (l-t13) )J 

195 



ECF-HANFORD-13-0035, REV. 0 

lo .0 .~ Po- \ (q q q ,, ~o.,, 8) 

-::: (o. 5 ~ - 0 0 Mf!) · -\(-J. d 

·), 'O l - O'L )'Y1_~ Cl 

K-~.cl 

196 



ECF-HANFORD-13-0035, REV. 0 

§ WoJu 1lr~ Ak,sorpfiM; i0Q11Ca~_µiw~l£:__ 

0J)T ~ DA·(~-· SA~. Ef. ED~.· sv 
1>w~ 0 A--T., cr1 

1~Q ::- CO I 
~fD

0 
o r;1Ats 

---1~~ FI u tt,-d e.. 

bA , . n • ~ 0.001 O{;~ D 0 ,l)~. "0,7}_l ,Q ,OQ)~ ·= l,03E-D7"9 -
e.vTAI\J

1 ~ c _ evt-J- _ evn 3 emJ_e..t/fut 

\-t Q = Y, 0~ t --- 0)~ ~ .i i G 04 ;,,----
__l:µL- ~ - --

G,oos---o~h e\ 
. ~. ~ 

197 



ECF-HANFORD-13-0035, REV. O 

L, Nlq_ CtLrr ~ 
<o {?fo I 14 

~ Jn")eJ,'.,ri :Lc~ec\cJ,-(Y) DeJJ>'.'<'.lA m¼J t/Sl 
i', ~o l'l'\od-/ D(o!Mt~ne__, 3 .0 f ~ +- i, 3Y Lo S + ?. DC-Oi " l,(ik,f-11'\_,, 

~ bA)ff'0Ghtt>fv ~C€:: 

)')n)<00~ ? .7if ,,o =-1> -t ·2J_q3c--02 1 z.t7 c-;o"-/ = L/. ?4 t:-02.1--

cr I br orri)C-~ /vru Mt?\}af\L l/, ZP f,_ 3 -\- 3/Z;f"-OC) -::-- l(, S3£--D3J/ 

198 

l 



ECF-HANFORD-13-0035, REV. 0 

' ~C() - po~ \ ( wm A A I~ 'I} 

~p LJctlc( ~ jd-,,an: &w(\e§!8" 

CD· 'T ~ ~ \J . .J:RW £Adj C £f > 

A·1 ° Cf:1 

:I RW 11ctj :- 6 j . 01 gt_ + ( L~r e,) J, z.,, s~ 
1s S6 g1 o ~r 

~ b ,~\ ~ld_ +, 0. ~/l 5 CJ , ~ o. q3l L-lJ~ 
i:--,, ,& ½5 ,J J'.j ,J 

199 



ECF-HANFORD-13-0035, REV. 0 

G\)J=_ =- ~ • 'TWO-. O Cy O (\) (:A 

bYv · AT · CF-1-

~~-= C~ I 
12-fu~ 

Li vJa CC\ rr @ 
(III\~ 

C 'Dr ~-·1 :1 t> b-0 °\ ~ , J, S -.Le 35 ~ v IG) 
___ L-__ CY . j_ -~ SO~t- \\ ~ 

).ib ~ • ;l<b o . 2:,0 $~ ta . 1 
HQ ~ 5,09t-- l! ~- · 

---..,_---~¼-· L ,;:::; ; . zo -e'"" t)_s 

-7, o e~Oq ~l 

\~,o 

200 



ECF-HANFORD-13-0035, REV. o 

::Tu f \J aje< ~¥sh· 0 V\ '. Wl-o Y\ \Jl d ,' J~ S: _ 

CX) I ~-Cv ~ Ttz-J - fJ\1) 1 . a \/~ 
C\$::!J 

w~ 1 ~\J. tro uJ~ = ( E? (; . nWc )+ ( c.r D"-1::: v ~) . Jl.W ~) 

:~ \ 5'\C. -=- cox· S fC) 

q, \ S \:- "' Co . ii E +o Sr L ~ , -7,2_ q E:' - 1 z h 5 G _ Y . S I? e- o 0 ~ · 
---- -... 

f Ll, 

201 



ECF-HANFORD-13-0035, REV. O 

QOD-?0- \ CW NlA A/ ~Y) UVlda Gr,v( (j) 
. 11 ii IL\ 

'Toe \,J C\,tef Tu hlh\ Clf~OV\ D p Yo\J les : CcV0flOW1'.J_ 

of. N O Ov\'l. oJ ~tf S 11/> ~ 1 S C°"cte 3 of'{ \--iC\ J e_ (A ( 1 D 'f:_ V otl \J\.lU 

;J;n h&1 loJi~ vP \ID I~ /es: j'l_()fl(OVC)/lo~ -

G VT". Cw · EJ)~_i~ -~ 
A -r ° C,f_1-

-:; \l~qf_,,05~ 
VY\ '1-J 

~Q= l,?q(✓ DS~ Jlq(~Db 
VV\ '_/ ---

6~ D -~ 
fY''D 

202 



ECF-HANFORD-1 3-0035, REV. O 

L,~ck_ Carr ~ 
1/Jl l~ 

h W l'\+&f ln h~ I J·1· ovi fJ{ Vo l J, I" S ;_~ °' J; o ri vol \ cks: 

~vs:;; G .J}h-L RAD d . e V f. -ff~ £~roJ{ ~ c~z_, 
0,. 0 l.j 

Jk l-r(\J t L I\M~\,'t) "' (£Pc, I N~c/,-t- ((tQ- ED)· :J::1\Jli._') 

O,Y1 J r:--r d, ~ ( f 1 . f CZ )-1- { C E Q - £DJ • c r,_ J 
°'- J . <" 

'G .D th. 

~ 15 ic ::: c/ D x O s F:· 

--~• ·tr:t 'llAW\ 
I N H _f'_A 17,,J • -;c (G J , IV Ji'.)+ ( ( Z.~y-lo 1} , l.O}i: t 0 0 ~ + Y 0/J _M"' >: 

,.) J; b a:j; ci 

:.:: L{ Co O hf\,~ 

r . ·0 
t \cdj ~ tY} , by)+{(U1-Gy) .2.H}) ~z4.1, 

L&J J 

CD .r~ & l (o \l C\~. 400 & ' 0 '51.._ • J 5b J_ ' L 4_h, 1:1:. 
G 6 m ~ 't &i ~L{ ~ 

-:-5,'.)S f-t-D ~ fO 

R \ t) l~ s tj S( +-Do(: 9 5'. l>~ f - 1~ ('\;~ --;: ;)~D l f ✓os ✓ 

203 



ECF-HANFORD-1 3-0035, REV. O 

C,, 1[) I " 'DA Me.it , 5 A "d,.) ---~ F 
nTo cf.1 

,5A °'rJ = £D c: 5Ac. c_v,, +-[iV.,-E /\} 5A~· £'-f ~ 
13\rJ"' b \J "-' 

E loJj ~ ( E. ,r" . e:. ]2.J + (CE]),__ - f:P~} !::To) ~ 
£Dav 

DtveJ-- ~ 
-rr r~r ~-tKD_/\ _L - '1 ,f/\. V C CF 1£ ,L- ~~~ 
.J_ t · ~ / 11eYMJ ~ "'- n ' "f ' 0 

• · 3 I\J 7T' 

:[f fl > t"") DAe.vew+~ f A. kf • C-w. cf 3@:t.~; +Z -l>(~·( +?J B--l-X>; 
lf-1-~ B CI + BJ"L j 

B \S~:: GDI • LSf0 ___ _.... 

204 



ECF-HANFORD-13-0035, REV. o 

)4e,Vf¼t" c:: ~.{D, 5)(0.ilC&.n)(i.70COC/~{.001lc::~'·~·8'~ii'~I ~ c ~1V r 
~ l , ~ t ·f:... 1 fL,, m~ ., 1J O (o Ll r , .. A Oi 

. ~ L•\ = 1,D8t--l~ Owr-wtk 

:'I a.a\\ , ( o, J~__b_, G1) 4' 2&1-i1 )- D ,71J_) "' o,Gi I l,__ 
- evevvr e,\/'1etvilt ... ~ '\f'evt-

L0y 

~ A-o,.cl:; == ~ , G ?7 Z cw?, I~ + (Lhf- ~1) , io, q b O 0vn ~ I ew.k 
----~ ----~-- ~ I ,s~ ro~ 

~~
1
ss1 ex£-.~~+- 51izSc~-;; 1,110 ;~~ 

f1, , J - ½, d ~,rce~ 

205 



ECF-HANFORD-13-0035, REV. 0 

Joo.,, f o~ 1 ( 11 tMl- A (lf'f) L1V\Ja CP:r( CID 
7{ ii 14 

~ W 1J.}et kM~1 AbSorp+io n : Gtrci rofY: le 1 Jriar9tXr1'1~ 

P l\ve.<i-- "' Kf. C". e -r "'-6:i • CP 3 

c:01 ~ DA _ -1- s 11 , c--r 
~ VQJ.v\ .. ,_ rJ cl- ., (j -, 

- 0\, d 
AT. C rj__ 

'/Ao-J~,,, ~ +- (E°'-Q?J,Sf±._. t\l 
Bwe- - ~\JO' 

u ~i ,= if 1c . fD., l + cc tv" -[D,} c~ 
EO~ 

r;z LSK-= C \JI O cs-F: 
GIA135 

--~~-firs f,A/1\ 0 

Dr\.,v&+-,c , oo 1 ~. O,oollJ ~, D, bJ1 i3:d-. 0,00/t;, • S'.30&0q_ ,.,_~ 
. . ~ ~~ 

n:_6," {o, 74-b_., . ~1) + ( zlvy-Gr ) {o.-i 1_L) :,- o, 1,, 11 J_ 
J ~e~ ~ ~~~ 

'lGy 
, I qr;;, \ - ~ ( . , ,,, ~ /J.-1~ _, I 1-) A cJt ~f VJ? 10 CW\ l ~ +- ~L~ t ~ y I • w, 9 Ov cw. • J,, - 7 I 17 /ii cw.: j,~ 

' ~ i.., _ . <in Ca.,.., ~. -
206 



ECF-HANFORD-13-0035, REV. 0 

~Joo~ro/ \(WJV1A- A-/At) Li,wlcz~r( ® . 
- 7 \ l ( 1 ~ 

~, • 
0 
,;,1lPcryf. ~. eM_. ~50 J_ 

(:;, Q J::: = S ,)0 t-CY\_S1-:'.'": Jc:-0· ~ __ y_ ::: S Jo S ( bl:)4 

~-iD~3~ - ~J 
'I 

Risi'.-" c5,l?Sf ✓D~. 1.sohl :; i.l\7E-D1 / 
~< ~ ~ 

l 

'fop W utfer 11rwJ AqsJilcxi; N v11coi;,f1i.A~u1.~ 

C. \)J: ~ _DAtvtl. SA~ 0 SreE~ 
~ w9v . Pfr·. Gf 1-

HQ :: C-OJ: 
RfDv . Gr Pris 

JAQ>JJ::rr- ~T ~1e~ o14r<2. FA •Kf-c w. Cf--3J (, , z;_EF 

Lf ET>t~ DA~vt¼f C fA .~(). Cw ,c ,F3flr +Z·L~/l_+;;~j 2J?-1J 
/ I [j_ ~B ( {1 +-t3:)-z_ / 

207 



ECF-HANFORD-13-0035, REV. O 

• 112-1 ?
1 
Y, 11 z'- He¥ad (cro ~-kw-p-dtox ~ll 

~nc/q Uf.rr @) 
7/ 3//L/ 

0 A ~vw:: 100. s e O _g I ~ Q l
1
70 [ -oq ~ G) D ,CO I _L~ ----,-&; ,--gl4-...-.. -1-- p-:-1) ,7-;/ £~~ 

~ 7r\ /;. Cvt1' ~7; -

= L?or-1i~" JOY =-~11,oc~\l~ 
0wl 1-~ 00i.0ru.t 

\-{ Q.~ 

208 



ECF-HANFORD-13-0035, REV. 0 

11'D() -✓ ?O -✓ \CW M{4 r+l~x) L1r{daeavr ® 
1'v 1 l sl 1~ 

14e W(rt1;r Dwnoi,/ Akorpti0i1: NoY1Ca;r~Jro~ 
1
1,ior~r1~c, 

GDr ~PA-~ a SA~° Cp, €D~, [V 
BlJ °' I A-T Q (; fj_ 

209 



ECF-HANFORD-13-0035, REV. 0 

~(,l vL ~{ I0~e.s'1 °" 
i f St V\~ G L SZf-'09 

}y~+t\A/YV' 6. ~s E-o ~ 

)O{\Q. {~ (\Wf!' 

11.
1 

".>
1 
~ 11 1 

J Jie1cll,.I\J­
J:, biof--cl1·o·i~n 

··~i) IL~ /. 00 r-o 5 

L h~l~-"·Ov') 

t 3.01 (-05 

210 

~(_ JO+~( GcS f--

+ 1}, q q[_Qr; :- /4 S3E-vY '-

:::, _3,C:-0£- 051.,,-

~,/So 0. IS7 v 

+- O-IL7 - 3,53 ✓ 




