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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-IU-2 and 100-IU-6 

Waste Site Code(s)/Subsite Code(s): 

600-279, Vegetation-Free Area Between White 
Bluffs and 100-F 
600-293, White Bluffs Service Station # 1 
600-294, White Bluffs Service Station #2 
600-298, Stained Soil and Surface Debris 
600-299, Surface Debris/Batteries 

• 600-300: Miscellaneous Surface Debris 
600-301 , White Bluffs Sanitary Sewer Pipelines 
600-303, Vertical Pipes 
600-316, Dry Cell Batteries 
600-318, Wet Cell Batteries 
600-320, Oil Stains 
600-321 , Suspect ACM Sites 
600-328, Lead Slag 
600-356, Tar Deposit West of Susie Junction 

Reclassification Category: Interim D 
Reclassification Status: Closed Out r8J 

Final r8J 

RCRA Postclosure D 
Approvals Needed: DOE r8J Ecology • 
Description of current waste site condition: 

Control No.: 2015-073 

600-368, Segment 4 Stained Soil #1 
600-369, Segment 4 Bare Ground and Crusted Soil 
Areas 
600-370, Segment 4 Debris Area #1 
600-371 , Segment 4 Chalky Material Area 
600-372, Segment 4 Oil Stain and Filter Area #1 
600-373, Segment 4 Bare Ground and White Stain 
Area 
600-374, Segment 4 Drum Remnant Area 
600-375, Segment 4 Dry Cell Battery 
Debris Area # 1 
600-376, Segme~t 4 Stained Soil Area #2 
600-377, Segment 4 Oil Stain and Filter Area #2 
600-378, 506 Telephone Exchange Emergency 
Generator l3uilding Underground Fuel Storage tank 
600-379, Segment 4 Burn Area #1 

No Action D 
Consolidated D 

EPA r8J 

Rejected D 
None D 

These waste sites were previously remediated and reclassified under the Interim Action Record of Decision for the 100 
BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100 
IU-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S. 
Environmental Protection Agency, Region 10, Seattle, Washington (EPA 1999). 

Basis for reclassification: 

These waste sites were identified for remove, treat, and dispose (RTD) in the Record of Decision, Hanford 100-Area 
Superfund Site, 100-FR-1, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 Operable Units (100-F/IU Area ROD). The 
included waste sites were interim reclassified based on remediation, sampling, and evaluation under an interim action 
ROD, but the post-remediation conditions were not evaluated in development of the 100-F/IU Area ROD due to 
concurrent timing of remediation and ROD development efforts. Final reclassification of these waste sites is performed 
in accordance with TPA-MP-14 in the Tri Party Agreement Handbook Management Procedures (DOE-RL 2011 ). The 
basis for reclassification is described in detail in the Final Action Evaluation of Additional 100-IU-2 & 100-IU-6 Waste 
Sites (attached). 
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WASTE SITE RECLASSIFICATION FORM 

Operable Unit: 100-IU-2 and 100-IU-6 

Waste Site Code(s)/Subsite Code(s): 

600-279, Vegetation-Free Area Between White 
Bluffs and 100-F 
600-293, White Bluffs Service Station #1 
600-294, White Bluffs Service Station #2 
600-298, Stained Soil and Surface Debris 
600-299, Surface Debris/Batteries 
600-300, Miscellaneous Surface Debris 
600-301 , White Bluffs Sanitary Sewer Pipelines 
600-303, Vertical Pipes 
600-316, Dry Cell Batteries 
600-318, Wet Cell Batteries 
600-320, Oil Stains 
600-321 , Suspect ACM Sites 
600-328, Lead Slag 
600-356, Tar Deposit West of Susie Junction 

Regulator comments: 

Waste Site Controls: 

Control No.: 2015-073 

600-368, Segment 4 Stained Soil #1 
600-369, Segment 4 Bare Ground and Crusted Soil 
Areas 
600-370, Segment 4 Debris Area #1 
600-371 , Segment 4 Chalky Material Area 
600-372, Segment 4 Oil Stain and Filter Area #1 
600-373, Segment 4 Bare Ground and White Stain 
Area 
600-374, Segment 4 Drum Remnant Area 
600-375, Segment 4 Dry Cell Battery 
Debris Area #1 
600-376, Segment 4 Stained Soil Area #2 
600-377, Segment 4 Oil Stain and Filter Area #2 
600-378, 506 Telephone Exchange Emergency 
Generator Building Underground Fuel Storage tank 
600-379, Segment 4 Burn Area #1 

Engineered Controls: D Yes [8J No Institutional Controls: D Yes [8J No O&M D Yes [8J No 
Requirements: 

If any of the Waste Site Controls are checked Yes, specify control requirements including reference to the Record of 
Decision, TSD Closure Letter, or other relevant documents: 

N/A 

Ecology Project Manager (printed) Date 

C. J. Guzzetti 

EPA Project Manager (printed) 
10/?¢ 
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APPENDIX A 

CALCULATIONS 

Rev. 0 

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

100-F/IU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, 
and Benzo(a)pyrene Toxic Equivalent Concentration Calculations, 
01 00F-CA-V0409, Rev. 0, Washington Closure Hanford, 
Richland, Washington ..... .... .......... ...... ... .. ............................ ........ ..... ........ ........ A-3 

DISCLAIMER FOR CALCULATIONS 

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

Final Action Evaluation of Additional 100-IU-2 & 100-IU-6 Waste Sites A-1 
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Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-F/IU Closure Operations 

Area: 600 Area 

Job No. 14655 

Discipline: Environmental *Calculation No: 01 00F-CA-V0409 

Subject: 100-F/IU Final Closeout Evaluations - Hazard Quotient, Excess Risk, and Benzo(a)pyrene Toxic Equivalent 
Concentration Calculations 

Computer Program:_E_x_ce_l ___________ _ Program No: _E_xc_e_l_2_0_1_0 _ _ _______ _ 

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

Committed Calculation 181 Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/0812007) 'Obtain Cale. No. from Document Control and Form from Intranet 

Final Action Evaluation of Additional 100-JU-2 & 100-IU-6 Waste Sites A-3 
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CALCULATION SHEET 
Rev.: 0 
Date: 08/26/ 15 

I 00-F/IU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and 
Benzo(a)pyrene Toxic Equivalent Concentration Calculations 

Sheet No. 1 of 9 

PURPOSE: 
2 

3 Provide documentation to support evaluations for waste sites listed as requiring remove, treat, and 
4 dispose (RTD) in the Record of Decision for the Hanford JOO Area Superfund Site, 100-FR-1, 100-FR-2, 
5 100-FR-3, 100-/U-2, and 100-/U-6 Operable Units (100-F/IU Area ROD) (EPA 2014) where 
6 remediation was completed under interim action decisions. The verification sampling data for these 
7 waste sites were not included in remedial investigation/feasibility study (RI/FS) evaluations for 
8 development of the 100-F/IU Area ROD due to concurrent timing of interim action remediation and 
9 ROD development. This calculation brief provides calculations for direct contact hazard quotients 

10 (HQs), excess carcinogenic risk values, and benzo(a)pyrene (BAP) toxic equivalent concentrations 
11 (TECs). 
12 
13 Nonradionuclide risk standards include the following criteria: 
14 

15 1) An HQ of <1.0 for all individual noncarcinogens 
16 2) A cumulative HQ of <1.0 for noncarcinogens 
17 3) An excess carcinogenic risk value of <1 x 10·6 for individual carcinogens 
18 4) A cumulative excess carcinogenic risk value of <1 x 10-5 for carcinogens. 
19 

20 BAP TEC values are calculated for those waste sites/waste site groupings where multiple carcinogenic 
21 polycyclic aromatic hydrocarbons (PAHs) were detected. The calculated BAP TEC value is used in 
22 comparison to cleanup levels and within the HQ and excess carcinogenic risk calculations to evaluate 
23 carcinogenic P AH mixtures as a single substance with respect to risk evaluation requirements. The 
24 PAHs potentially included within the BAP TEC are benzo(a)anthracene, BAP, benzo(b)fluoranthene, 
25 benzo(k)fluroanthene, chrysene, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene. 
26 
27 GIVEN/REFERENCES: 
28 
29 1) DOE-RL, 2014, Remedial Investigation/Feasibility Study for the 100-FR-l, 100-FR-2, 100-FR-3, 
30 JOO-IU-2, and JOO IU-6 Operable Units, DOE/RL-2010-98, Rev. 0, U.S. Department of Energy, 
31 Richland Operations Office, Richland, Washington. 
32 
33 2) Ecology, 2007, WAC 173-340-708 (8), "Model Toxic Control Act - Cleanup" Washington 
34 Administrative Code, November 2007 Revision. 
35 

36 3) EPA, 2014, Record of Decision, Hanford JOO-Area Superfund Site, JOO-FR-I, JOO FR 2, 100-FR-3, 
37 JO0-IU-2, and 100-/U-6 Operable Units, September 2014, U.S. Environmental Protection Agency, 
38 Region 10, Seattle, Washington. 
39 
40 4) WCH, 2013a, Remaining Sites Verification Package for the 600-298, Stained Soil/Surface Debris; 
41 600-299, Surface Debris/Batteries; and 600-300, Miscellaneous Surface Debris Waste Sites, RSVP-
42 2013-040, Rev. 0, Washington Closure Hanford, Richland, Washington. 
43 
44 5) WCH, 2013b,'Remaining Sites Verification Package for the 600-303, Vertical Pipes; and 600-321, 
45 Suspect Asbestos Containing Material and Debris, RSVP-2013-046, Rev. 0, Washington Closure 
46 Hanford, Richland, Washington. 
47 
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Washin ton Closure Hanford CALCULATION SHEET 

100-F/IU Final Closeout Evaluations - Hazard Quotient, Excess Carcinogenic Risk, and 
Benzo(a)pyrene Toxic Equivalent Concentration Calculations 

Rev. 0 

Rev.: 0 
Date: 08/26/ I 5 
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6) WCH, 2013c, Remaining Sites Verification Package for the 600-316, Dry Cell Batteries; and 600-
2 318, Wet Cell Batteries, RSVP-2013-034, Rev. 0, Washington Closure Hanford, Richland, 
3 Washington. 
4 
5 7) WCH, 2013d, Remaining Sites Verification Package for the 600-320, Oil Stains Waste Site, RSVP-
6 2012-047, Rev. 1, Washington Closure Hanford, Richland, Washington. 
7 
8 8) WCH, 2013e, Remaining Sites Verification Package for the 600-328, Lead Slag Waste Site, RSVP-
9 2013-054, Rev. 0, Washington Closure Hanford, Richland, Washington. 

10 
11 9) WCH, 2014a, Remaining Sites Verification Package for the 600-279, Vegetation Free Area Between 
12 White Bluffs and JO0F, RSVP-2013-134, Rev. 0, Washington Closure Hanford, Richland, 
13 Washington. 
14 
15 10) WCH, 2014b, Remaining Sites Verification Package for the 600-293, White Bluffs Service Station #1 
16 Waste Site, RSVP-2013-120, Rev. 0, Washington Closure Hanford, Richland, Washington. 
17 
18 11) WCH, 2014c, Remaining Sites Verification Package for the 600-294, White Bluffs Service Station #2 
19 Waste Site, RSVP-2013-132, Rev. 0, Washington Closure Hanford, Richland, Washington. 
20 
21 12) WCH, 2014d, Remaining Sites Verification Package for the 600-301, White Bluffs Sanitary Sewer 
22 Pipelines Waste Site, RSVP-2013-129, Rev. 0, Washington Closure Hanford, Richland, Washington. 
23 
24 13) WCH, 2014e, Remaining Sites Verification Package for the 600-356, Tar Deposit West of Susie 
25 Junction Waste Site, RSVP-2014-053, Rev. 0, Washington Closure Hanford, Richland, Washington. 
26 
27 14) WCH, 2014f, Remaining Sites Verification Package for the 600-368, Segment 4 Stained Soil# 1 and 
28 600-369, Segment 4 Bare Ground and Crusted Soil Areas Waste Sites, RSVP-2013-083, Rev. 0, 
29 Washington Closure Hanford, Richland, Washington. 
30 
31 15) WCH, 2014g, Remaining Sites Verification Package for the 600-370, Segment 4 Debris Area #1 
32 Waste Site, RSVP-2013-084, Rev. 0, Washington Closure Hanford, Richland, Washington. 
33 

34 16) WCH, 2014h, Remaining Sites Verification Package for the 600-371, Segment 4 Chalky Material 
35 Area Waste Site, RSVP-2013-085, Rev. 0, Washington Closure Hanford, Richland, Washington. 
36 
37 17) WCH, 2014i, Remaining Sites Verification Package for the 600-372, Segment 4 Oil Stains and Filter 
38 Areas Waste Site, RSVP-2013-091, Rev. 0, Washington Closure Hanford, Richland, Washington. 
39 

40 18) WCH, 2014j, Remaining Sites Verification Package for the 600-373, Segment 4 Bare Ground and 
41 White Stain Area; and 600-374 Segment 4 Drum Remnant Area Waste Sites, RSVP-2013-086, Rev. 
42 0, Washington Closure Hanford, Richland, Washington. 
43 

44 19) WCH, 2014k, Remaining Sites Verification Package for the 600-375, Segment 4 Dry Cell Battery 
45 Debris Area #1 Waste Site, RSVP-2013-092, Rev. 0, Washington Closure Hanford, Richland, 
46 Washington. 
47 
48 20) WCH, 20141, Remaining Sites Verification Package for the 600-376, Segment 4 Stained Soil Area 
49 #2, RSVP-2013-093, Rev. 0, Washington Closure Hanford, Richland, Washington. 
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I 
2 21) WCH, 2014m, Remaining Sites Verification Package for the 600-377, Segment 4 Oil Stain and 
3 Filter Area #2, RSVP-2013-088, Rev. 0, Washington Closure Hanford, Richland, Washington. 
4 

5 22) WCH, 2014n, Remaining Sites Verification Package for the 600-378; 506 Telephone Exchange 
6 Emergency Generator Building Underground Fuel Storage Tank, RSVP-2014-051, Rev. 0, 
7 Washington Closure Hanford, Richland, Washington. 
8 
9 23) WCH, 20140, Remaining Sites Verification Package for the 600-379, Segment 4 Bum Area# 1 

IO · Waste Site, RSVP-2013-089, Rev. 0, Washington Closure Hanford, Richland, Washington. 
11 

12 

13 SOLUTION: 
14 
15 Hazard Quotient and Excess Carcinogenic Risk Calculations 
16 

17 The HQ and excess carcinogenic risk values are calculated by rearranging Equations 740-1 and 740-2 
18 from WAC 173-340-740 (Ecology 2007), considering HQ and excess carcinogenic risk values other 
19 than 1 and 1 x 10-6, respectively, as shown in Tables 1 and 2. 
20 

21 

Table 1. Single Contaminant Hazard Quotient Calculation for 
Resi<Jential Land Use. 

Rearranging Equation 740-1 of WAC 173-340 (2007), for variable HQ values: 

HQ= (Concentration)*(SIR* AB 1 *EF*ED)/(RfD* ABW*UCF*AT) 

HQ = (Concentration)/(RID)*Daily Intake Factor 

Variable Value Descri12tion 

SIR 200 Soil ingestion rate (mg/day) 

AB! 1 Gastrointestinal absorption fraction (unitless) 

EF I Exposure frequency (unitless) 

ED 6 Exposure duration (years) 

ABW 16 Average body weight (kg) 

UCF 1,000,000 Unit conversion factor (mg/kg) 

AT 6 Averaging time (years) 

RID (Variable) Chemical-specific reference dose (mg/kg-day) 

Daily Intake Factor= l.2SE-OS per day 

Final Action Evaluation of Additional 100-JU-2 & 100-IU-6 Waste Sites A-6 
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1 

Table 2. Single Contaminant Excess Carcinogenic Risk Calculation for 
Residential Land Use 

Rearranging Equation 740-2 of WAC 173-340 (20?7), for variable risk values: 

Cancer Risk = (Concentration)*(CPF*SIR * AB I *ED*EF)/(ABW* AT*UCF) 

Cancer Risk= (Concentration)*(CPF)*(Daily Intake Factor) 

Variable Value Descri12tion 

Chemical-specific carcinogenic potency fac tor 
CPF (Variable) (kg-day/mg) 

SIR 200 Soil ingestion rate (mg/day) 

ABl I Gastrointestinal absorption fraction (unitless) 

ED 6 Exposure duration (years) 

EF I Exposure frequency (unitless) 

ABW 16 Average body weight (kg) 

AT 75 Averaging time (years) 

UCF 1,000,000 Unit conversion factor (mg/kg) 

Daily Intake Factor = 1.00E-06 per day 

2 1) Generate an HQ for each constituent with noncarcinogenic effects detected above background and 
3 compare it to the individual HQ criterion of <1.0. Use the chemical-specific oral reference dose 
4 values used for development of the 100-F/IU Area ROD (EPA 2014), as documented in the 
5 Remedial Investigation/Feasibility Study for the 100-FR-J, 100-FR-2, 100-FR-3, 100-IU-2, and 
6 100-IU-6 Operable Units (100-F/IU Rl/FS) (DOE-RL 2014). 
7 

8 2) Sum the HQs and compare to the cumulative HQ criterion of <1.0. 
9 

10 3) Generate an excess carcinogenic risk value for each carcinogenic constituent detected above 
11 background and compare it to the excess carcinogenic risk criterion of <l x 10-6. Use the chemical-
12 specific carcinogenic potency factor values used for development of the 100-F/IU Area ROD (EPA 
13 2014), as documented in the 100-F/IU RI/FS (DOE-RL 2014). 
14 

15 4) Sum the excess carcinogenic risk values and compare to the cumulative carcinogenic risk criterion of 
16 <1 X 10"5. 

17 

18 Benzo(a)pyrene Toxic Equivalency Concentration Calculations 
19 

20 For mixtures of carcinogenic P AHs, compliance with cleanup levels is determined by considering the 
2 1 mixture as a single hazardous substance (BAP) in accordance with WAC 173-340-708 (2007). The 
22 representative values for each carcinogenic PAH in the decision unit are first determined. Each value is 
23 then multiplied by the corresponding toxicity equivalency factor shown in Table 3 to obtain the BAP 

Final Action Evaluation of Additional 100-IU-2 & 100-JU-6 Waste Sites A-7 
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Benzo(a)pyrene Toxic Equivalent Concentration Calculations 

TEC for that P AH. The individual TECs for the decision unit are then summed to obtain the 
2 representative total BAP TEC for that decision unit. 

Table 3. Toxic Equivalency Factors for Carcinogenic 
Polycyclic Aromatic Hydrocarbons a 

Polycyclic Aromatic 
Toxic Equivalency Factor 

Hydrocarbon 

Benzo(a)pyrene 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno( 1,2,3-cd)pyrene 

' From WAC 173-340-708 (2007), Table 708-2. 

3 

4 METHODOLOGY: 
5 

6 Hazard Quotient and Excess Carcinogenic Risk Calculations 
7 

1 

0.1 

0.1 

0.1 

0.01 

0.1 

0. 1 

8 The waste sites/waste ·site groupings evaluated are comprised of one or more decision units with one or 
9 more corresponding verification data sets, as established in the previously approved interim 

10 reclassification documentation for these sites (WCH 2013a-e, WCH 2014a-o). The appropriate 
11 representative values for each constituent were obtained from these documents without further 
12 calculation. Only those constituents quantified above background are considered in HQ and excess 
13 carcinogenic risk calculations. (The 100-F/IlJ RI/FS included tasking to consider revised Hanford site-
14 specific background values for some metals; these revised values are considered within this evaluation.) 
15 The HQ and excess carcinogenic risk calculations were performed considering contaminants of concern 
16 (COCs) and other constituents separately. These calculations are also summed for information purposes 
17 to allow consideration of incremental risk contributions from constituents above background that are not 
18 considered COCs. 
19 

20 An example of the HQ and excess carcinogenic risk calculations (using the 600-293 site) is presented 
21 below: 
22 
23 I) To calculate the HQ, the maximum value for aroclor-1254 is 0.0970 mg/kg, multiplied by the daily 
24 intake factor (1.25 x 10-5 per day) and divided by the reference dose (RID) of 2.0 x 10-5 mg/kg-day, 
25 resulting in an HQ of 6.06 x 10-2. Comparing this value, and all other individual values for the 600-
26 293 site calculation, to the requirement of <1.0, this criterion is met. 
27 

28 2) After the HQ calculation is completed for the appropriate COCs, the cumulative HQ is obtained by 
29 summing the individual values. To avoid errors due to intermediate rounding, the individual HQ 
30 values prior to rounding are used for this calculation. The sum of the HQ values is 6.06 x 10-2 for 
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Benzo(a)pyrene Toxic Equivalent Concentration Calculations 

the 600-293 waste site COCs only calculation. Comparing this value to the requirement of <1.0, this 
2 criterion is met. 
3 
4 3) To calculate the excess cancer risk, the maximum value for aroclor-1260, 0.247 mg/kg, is multiplied 
5 by the daily intake factor (1.0 x 10·6 per day) and the cancer potency factor of 2.0 mg/kg-day, with a 
6 resulting value of 4.94 x 10·1. CoIJ?.paring this value, and all other individual values for the 600-293 
7 waste site calculation, to the threshold of <l x 10·6, this criterion is met. 
8 

9 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
10 risk is obtained by summing the individual values. The sum of the cumulative cancer risk values is 
11 6.88 x 10·7 for the 600-293 waste site calculation. Comparing this value to the requirement of 
12 <1 x 10·5, this criterion is met. 
13 

14 Benzo(a)pyrene Toxic Equivalency Concentration Calculations 
15 
16 The waste sites/waste site groupings evaluated are comprised of one or more decision units with one or 
17 more corresponding verification data sets, as established in the previously approved interim 
18 reclassification documentation for these sites (WCH 2013a-e, WCH 2014a-o). The appropriate 
19 representative values for each constituent were obtained from these documents without further 
20 calculation. A BAP TEC calculation is performed only for those decision units where non-BAP 
21 carcinogenic P AHs were detected. 
22 
23 An example of the BAP TEC calculations (using the 600-298 site) is presented below: 
24 
25 1) To calculate the BAP TEC for chrysene, the maximum value for chrysene, 0.026 mg/kg, is 
26 multiplied by the toxic equivalency factor for chrysene (0.01) from Table 3. The resulting BAP TEC 
27 value for chrysene is 0.00026 mg/kg. 
28 
29 2) After BAP TEC values have been calculated for all individual carcinogenic PAR, the total BAP TEC 
30 is calculated by summing the individual values. For the 600-298 waste site, the total BAP TEC 
31 value is 0.032 mg/kg. 
32 

33 

34 RESULTS: 
35 
36 Table 4 summarizes the results of the HQ and excess carcinogenic risk calculations for each waste site. 
37 Table 5 summarizes the results of the BAP TEC calculations for waste site where non-BAP carcinogenic 
38 PAHs were detected. Attachments 1 and 2 present the individual waste site HQ/excess carcinogenic risk 
39 and BAP TEC calculations, respectively. 
40 
4 1 

42 
43 
44 

45 

46 
47 
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21 
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23 

24 

25 
26 
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Table 4. Summary of Hazard Quotient and Excess Carcinogenic Risk Calculations. 

COCs Non-COCs 

Waste Site 
Individual Cummulatlve Individual Cummulative 

Individual Cummulatlve Cancer Risk Cancer Risk 
Individual Cummulative Cancer Risk Cancer Risk 

H0<1? HQ value 
< 1 X 10-6? Value 

H0<1? HQ value 
< 1 X 10-6? Value 

600-279 Yes O.OOE+OO Yes 3.57E-07 Yes 3.22E-05 Yes 0.00E+OO 
600-293 Yes 6.06E-02 Yes 6.88E-07 Yes 1.23E-03 Yes 8.84E-09 
600-294 Yes 9.58E-04 Yes 1.27E-08 Yes 6.94E-02 Yes O.OOE+OO 
600-298 Yes 0.00E+OO Yes 2.35E-07 Yes 2.0SE-01 Yes 6.66E-09 
600-299 Yes 1.13E·03 Yes 0.00E+OO Yes 1.66E-01 Yes O.OOE+OO 
600-300 Yes 6.67E-04 Yes 4.55E-07 Yes 1.94E-02 Yes 2.72E·09 
600-301 Yes 9.88E·04 Yes O.OOE+OO Yes 9.00E-02 Yes 4.83E-09 
600-303 Yes O.OOE+OO Yes O.OOE+OO Yes 1.53E-02 Yes O.OOE+OO 
600-316 Yes 3.17E-03 Yes O.OOE+OO Yes 1.79E·01 Yes O.OOE+OO 
600-318 Yes O.OOE+OO Yes O.OOE+OO Yes 1.07E-01 Yes 0.00E+OO 

600-320:1 Yes 0.00E+OO Yes 8.96E-07 Yes 4.33E-04 Yes O.OOE+OO 
600-320:2 Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-320:3 Yes O.OOE+OO No 1.0SE-06 Yes 2.71E·04 Yes 0.00E+OO 
600-320:4 Yes 0.00E+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-320:5 Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-320:6 Yes O.OOE+OO Yes 0.00E+OO Yes 2.22E-02 Yes 0.00E+OO 
600-320:7 Yes O.OOE+OO Yes 1.0SE-07 Yes 1.SOE-05 Yes O.OOE+OO 
600-320:8 Yes O.OOE+OO Yes 4.96E-07 Yes 3.49E·05 Yes 0.00E+OO 
600-320:9 Yes O.OOE+OO Yes O.OOE+OO Yes 1.25E·02 Yes O.OOE+OO 
600-321 NA NA NA NA NA NA NA NA 
600-328 Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO Yes 0.00E+OO 
600-356 Yes O.OOE+OO Yes 1.82E-08 Yes 1.34E·03 Yes O.OOE+OO 
600-368 Yes 9.63E-04 Yes O.OOE+OO Yes 1.59E-02 Yes O.OOE+OO 

600-369:1 Yes 0.00E+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-369:2 Yes O.OOE+OO Yes 7.30E-09 Yes O.OOE+OO Yes O.OOE+OO 
600-369:3 Yes 0.00E+OO Yes O.OOE+OO Yes 1.67E-02 Yes 0.00E+OO 
600-369:4 Yes O.OOE+OO Yes . 1.34E-07 Yes 2.60E-05 Yes O.OOE+OO 
600-369:5 Yes O.OOE+OO Yes 5.98E-09 Yes O.OOE+OO Yes O.OOE+OO 
600-369:6 Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-369:7 Yes 0.00E+OO Yes 0.00E+OO Yes O.OOE+OO Yes O.OOE+OO 
600-369:8 Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO Yes O.OOE+OO 
600-370 Yes 0.00E+OO Yes 4.03E-07 Yes 2.74E-01 Yes O.OOE+OO 
600-371 Yes O.OOE+OO Yes O.OOE+OO Yes 2.91E·04 Yes O.OOE+OO 
600-372 Yes O.OOE+OO Yes 1.75E-08 Yes 7.73E-04 Yes O.OOE+OO 
600-373 Yes O.OOE+OO Yes 1.37E-07 Yes 2.23E·03 Yes O.OOE+OO 
600-374 Yes O.OOE+OO Yes O.OOE+OO Yes 1.53E·03 Yes O.OOE+OO 
600-375 Yes 8.46E-03 Yes O.OOE+OO Yes 2.44E-01 Yes O.OOE+OO 

600-376:1 Yes 7.58E-04 Yes O.OOE+OO Yes 9.97E-02 Yes O. OOE+OO 
600-376:2 Yes O.OOE+OO Yes 0.00E+OO Yes 1.80E-03 Yes O.OOE+OO 
600-3n Yes O.OOE+OO Yes 7.72E-08 Yes O.OOE+OO Yes O.OOE+OO 
600-378 Yes O.OOE+OO Yes 8.52E-07 Yes 1.14E-01 Yes O.OOE+OO 
600-379 Yes 1.49E·03 Yes 1.51 E-08 Yes 5.75E-02 Yes O.OOE+OO 

NA ; not applicable 
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Table 5. Summary of Benzo(a)pyrene Toxic Equivalent Concentration Calculations. 

2 

3 

4 
5 
6 

7 

8 

9 

10 
11 

12 
13 

14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 

34 

35 
36 

37 
38 
39 
40 
41 

42 
43 
44 
45 
46 

Waste Site 
600-279 
600-293 
600-294 
600-294 
600-298 
600-299 
600-300 
600-301 
600-303 
600-316 
600-318 

600-320:1 
60o-320:2 
600-320:3 
600-320:3 
600-320:4 
600-320:5 
600-320:6 
600-320:7 
60o-320:8 
600-320:9 
600-321 
60o-328 
60o-356 
600-368 

600-369:1 
600-369:2 
600-369:3 
600-369:4 
600-369:5 
600-369:6 
600-369:7 
600-369:8 
600-370 
600-370 
600-371 
600-372 
600-373 
600-374 
600-375 

600-376:1 
600-376:2 
600-377 
600-378 
60o-379 

BAP = benzo(a)pyrene 

NA= not applicable 

Data Set 
Statist ical 

NA 
Statistical 
Focused 
Focused 

NA 
Focused 

NA 
NA 
NA 
NA 

Focused 
NA 

Statistical 
Focused 

NA 
NA 
NA 

Focused 
Statistical 

NA 
NA 
NA 

Statistical 
NA 
NA 

Focused 

Stat istical 
Focused 

Statistical 
NA 
NA 
NA 

Statistical 

Focused 

NA 
Focused 
Focused 

NA 
NA 
NA 
NA 
NA 

Focused 

Focused 

. TEC = toxic equivalent concentration 

Final Action Evaluation of Additional I 00-IU-2 & I 00-IU-6 Waste Sites 

BAP TEC (mg/kg) 
0.049 

NA 
0.00150 
0.00174 

0.032 
NA 

0.060 
NA 
NA 
NA 
NA 

0.1 2 
NA 

0.148 
0.014 

NA 
NA 
NA 

0.014 
0.068 

NA 
NA 
NA 

0.00250 
NA 
NA 

0.0010 
0.125 
0.018 

0.00082 
· NA 

NA 
NA 

0.0553 
0.0022 

NA 
0.0024 
0.0187 

NA 
NA 
NA 
NA 
NA 

0.1 17 
0.00207 
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1 CONCLUSION: 
2 

Sheet No. 9 of 9 

3 The HQ and excess carcinogenic risk calculations presented demonstrate that these waste sites meet the 
4 individual contaminant and cumulative risk requirements. The calculated BAP TEC values are used in 
5 the direct contact hazard quotients and excess carcinogenic risk calculations, as applicable. The direct 
6 contact hazard quotients, excess carcinogenic risk, and BAP TEC calculations are for use in the final 
7 closeout documentation for these waste sites. 
8 

9 

IO 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Direct Contact Hazard Quotient and Excess Cancer Risk 

a e - m~ct T bl 11 D' C ontact HQ ndEx a cess C arcmo1 •eruc IS or - aste . R. k £ 600 279 W 
Statistical 

or 

COCs Maximum Oral Reference Oral Carcinogenic 

Value . Dose (RID)• Potency Factor 
b 

Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 

Arsenic c 13.9 3.00E-04 --' l.-50E+oo 

Lead" 28.3 - -- --
BAP equivalence concentration c 0.0489 -- -- 7.3 0E+OO 

COCs Cumulati"' Hazard Quotient: O.OOEtOO 

COCs Cumulati"' Excess Carcinogenic Risk: 

Statistical 
or 

Non-COCs Maximum Oral Reference Oral Carcinogenic 

Value . Dose (RID) b Hazard Potency Factor 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf
1 

Inorganics 
Fluoride 6.95 6.00E-02 l.45E-03 --
Sulfate 6080 -- -- --
Semivolatile Organic Compounds, lnduding Polycydic Aromatic Hydrocarbons 

Benzo(a)anthracene r 0.0336 · -- -- 7.30E-01 

Benzo(b)fluoranthene r 0.0406 -- -- 7.30E-0 1 

Benzo(k)fluoranthene r 0.0155 -- -- 7.30E-01 

ICllrvsene' 0.0346 -- -- 7.30E-02 

Fluoranthene 0.0438 4.00E-02 l.37E-05 --
Pyrene 0.0445 3.00E-02 l.85E-05 --
Non-COCs Curnulati"' Hazard Quotient: 3.22E05 
Non-COCs Cumulati"' Excess Carcinogenic Risk : 

Total Cumulati"' Hazard Quotient: 3.22E05 
Total Cumulati"' Excess Cancer Risk: 
a = From WCH (2014a). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculations. 

b = Values obtained from Table G- 12 of the 100-F/IU RI/FS (OOE-RL2014). 

c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess 

carcinogenic risk ca lcu lations are not performed for arsenic. 

b 

s·t IC. 

Excess 
Carcinogenic 

Risk 

' --
-

3.57E-07 

3.57E-07 

Excess 
Carcinogenic 

Risk 

--
--
r --
r --
r --
r -

-
--

0.00Et-00 

3.57E07 

d = Lead does not have a reference dose or cancer potency facto r because toxic effects of lead are correlated 

with blood-lead levels rather than exposure levels or daily intake. 
e = From Table 2- 1. Eva luation of the compliance of BAP with cleanup leve ls includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 
f = Included in BAP equivalence concentration. 
- = no value/ not applicable 

BAP = benzo(a)pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 
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ATTACHMENT 1 

T bl a e 1- . u-ect 2 D" ontact HQ dE an xcess Ca . rcmo emc IS or - aste R. k i 600 293 W s· 1te. 
Maximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor b 
Val ue Hazard 

(mg/kg) (mg/kg-day) Quotient {mg/kg-day)"' 

Lead' 14.3 .. .. -
PCB Aroclor 1254 0.0970 2.00E-05 6.06E-02 2.00E+OO 
PCB Aroclor 1260 0.247 .. -· 2.00E+OO 

TPH-Diesel Range +Motor Oil d 86 .. .. .. 

COCs Cumulathe Hazard Quotient: 6.06£.02 

COCs Cumulathe Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID)' Hazan! Potency Factor• 

{mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' 

Metals 
Molybdenum 0.493 5.00E-03 l.23E-03 -
Pesticides and Polychlorinated Biphenyls 

PCB Aroclor 1242 • 0.00442 - .. 2.00E+OO 

Non-COCs Cumulathe Hazard Quotient: 1.23&03 

Non-COCs Cwnulati.e Excess Carcinogenic Ris k: 

Total Cumulati.e Hazard Quotient: 6.19E-02 
Total Cumulali.e Excess Cancer Risk: 
a= From WCH (2014b). Analytes quantified below background va lues listed in Tab le G-13 of the 

100-F/IU RI/FS (DOE-RL2014} are not included in risk calculations . 

b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 

E>:cess 
Carcinogenic 

Risk 
.. 

l.94E--07 

4.94E--07 

-

6.88£.07 

Excess 
Carcinogenic 

Risk 

-

8.84E-09 

8.84E-09 

6.97E07 

c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels rather than exposure levels or daily intake. 
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 
e = Toxicity data for these chemicals are not availab le. Cleanup levels are based on surrogate chemicals: 

Contaminant: aroclor-1242; surrogate: aroclor-1260 
•·=no value/ not applicable 

COC = contaminant of concern 

PCB= polychlorinated biphenyl 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 20 15-073 

ATTACHMENT 1 

Table 1-3. Direct Contact HQ and Excess Carcinogenic Risk for 600-294 Waste Site. 
Statisti cal 

or 

COCs Maximum Oral Reference Oral Carcinogenic Excess 
b 

Val ue . Dose (RID)• Hazard Potency Factor Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

Chromium (Hexavalent) 0.230 3.00E--03 9.58E-04 .. .. 
Lead ' 64.3 .. .. - .. 
BAP equivalence concentration• 0.00174 .. .. 7.30E+OO l.27 E-08 

TPH-Diesel Range+ Moto r Oil ' 222 .. .. - -
COCs Cumulathe Hazard Quoti ent: 9.58&04 
COCs Cumulathe Excess Carcinogenic Risk : 1.27E-08 

S tatistical 
or 

Non-COCs Maximum Oral Reference Oral Carci nogenic 
b 

Ei<cess 
Value' Dose (RID) b Hazard Potency Factor Carcinogenic 

(mg/kg) (mg/kg-day) Quoti ent (mg/kg-dayf 1 

Metals 
Antimony 2.17 4.00E-04 6.78E-02 .. 

Chromium (Total) 18.7 l.50E+OO l.56E-04 .. 

Molybdenum 0.538 5.00E--03 l.35B-03 .. 

Semholatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Benzo(g.h,i)pery Jene ' 0.0277 3.00E--02 I.I SE-05 .. 

lndeno( 1,2.3-cd)pyrene 1 0.0174 - .. 7.30B-0I 
Methy lnaphthalene, 2- 0.0263 4.00E-03 8.22B-05 -
Naphthalene 0.0203 2.00E-02 l .27E-05 .. 

Phenantbrene ' 0.01 20 3.00E-01 5.00E-07 -
Phenol 0.104 3.00E--01 4.33E-06 .. 

Noo-COCs Cumulath e Hazard Quotient: 6.94&02 
Noo-COCs Cumulathe Excess Carcinogenic Ris k: 

Total Cumulath e Hazard Quotient: 7 .04E-02 
Total Cumulatiw Excess Cancer Risk: 
a = From WCH (2014c). Analytes quantified below background va lues lis ted in Table G-1 3 of the 

100-F/IU RI/FS (DOE-RL 2014) are no t included in risk calculations . 

b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 

c = Lead does not have a reference dose o r cancer potency factor because to xic effects o f lead are correlated 

with blood-lead levels rather than expos ure levels or da ily in take. 
d = From Table 2-2. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentratio ns o f detected carcinogenic PAHs. 

Risk 

.. 

.. 

.. 

.. 

.. • 
.. 
.. 

.. 

.. 

0.00Et-00 

l.27E-08 

e = The risk as soc iated with to tal petroleum hydrocarbo ns does no t contribute to the cumulative toxicity calculation. 

f = To xicity data for these chemicals are no t available. Cleanup levels are based on s urrogate chemicals: 

Co ntaminant : benz.o(g,h ,i)perylene; s urrogate: pyrene 

Con taminant: phenathrene; s urro gate: an thracene. 

g = Included in BAP equ ivalence concentrat io n. 
•· = no value / not app licable 
BAP = benzo(a)pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0 

ATTACHMENT 1 

Table 1-4 D" 1rect C ontact HQ and Excess C arcinogenic Risk for 600-298 Waste Site. (Page 1 of2) 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value' Dose (RID)• Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mgikg-dayf ' Risk 

Arsenic c 18.3 3.00E-04 .. ' l.50E+oo .. ' 
Lead d 13.5 - .. - .. 
BAP equivalence concentration • 0.032 .. .. 7.30E+OO 2.35 E-07 

TPH-Diesel Range Extended 
1 89 - .. .. .. 

COCs Cumulathe Hazard Quotient: O.OOErOO 

COCs Cumulathe Excess Carcinogenic Risk: 2.35£.07 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs Valuea Dose (RID) • Hazard Potency Factor • Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mgikg-dayf 1 Risk 
Metals 
Antimony 0.70 4.00E-04 2. 19E-02 .. .. 

Chromium (T otal) 125 l.50E+OO l.04E-03 .. -
Copper 504 4.00E-02 l.58E-0 l .. -
Molybdenum 0.65 5.00E-03 l.63E-03 .. .. 

Nickel 32.3 2.00E-02 2.02E-02 .. .. 

Selenium 0.80 5.00E-03 2.00E-03 .. .. 

Attachment: ------'---- Sheet No. 4 of 35 
Originator: I. B. Berezovskiy Date 8/3/15 
Checked: J.M. Capron Date 8/3/15 

Cale. No. 0100F-CA-V0409 Rev. No. _O __ 

Final Action Evaluation of Additional 100-IU-2 & 100-IU-6 Waste Sites A-16 



Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-4. Direct Contact HQ and Excess Carcinogenic Risk for 600-298 Waste Site. (Page 2 of2) 
Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value' Dose (RID)• Hazard Potency Factor 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 

Semivolatile Organic Compounds, Including Pol ycyclic Aromatic Hydrocarbons 

Acenaphthene 0.017 6.00E-02 3.54E-06 .. 

Benzo(a)anthracene • 0.028 .. .. 7.30E-0I 

Benzo(b)fluoranthene • 0.029 .. .. 7.30E-0I 

Benzo(g.h,i)pery lene • 0.023 3.00E-02 9.58E-06 .. 
Benzo(k)fluoranthene • 0.013 .. -- 7.30E-0I 

Chryseae" 0.026 .. .. 7.30E-02 
Fluoranthcnc 0.073 4.00E-02 2.28E-05 .. 

Indeno( I ,2,3-cd)pyrene • 0.020 .. .. 7.30E-01 

Phenanthrene' 0.046 3.00E--OJ l.92E-06 -
Pyreoe 0.054 3.00E-02 2.25E-05 .. 

Pesticides and Polychlorinated Biphenyls 

DDE, 4,4'- 0.0017 - .. 3.40&01 
DDT,4,4'- 0.0029 5.00E-04 7.25E-05 3.40&01 
Endosulfan (I, II, sulfate) 0.00046 6.00E-03 9.58E-07 .. 

Heptachlor epoxide 0.00056 l.30E-05 5.38E-04 9.IOE+OO 

Non-COCs Cumulati,e Hazard Quotient: 2.05&01 

Non-COCs Cumulati,e Excess Carcinogenic Risk: 

Total Cumulati ,e Hazard Quotient: 2.0SE0l 
Total Cumulati,e Excess Cancer Risk: 
a = From WCH (2013a). Analytes quantified below background values listed in Table G-13 of the 

IOO-F/IU RI/FS (OO&RL2014) are not included in risk calculations. 

b = Values obtained from Table G-l2ofthe 100-F/IU RI/FS (DO&RL 2014). 

c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, ha:zard quotient and excess 
carcinogenic risk calculations are not performed for arsenic. 

b 

d = Lead does not have a reference dose or cancer potency factor because toxic effects o f lead are correlated 

with blood-lead levels rather than exposure levels or daily intake. 
e = From Table 2-l Evaluation of the compliance ofBAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 

Excess 
Carcinogenic 

Risk 

.. 
h .. 
h .. 

-
h .. 
h .. 

-
h .. 

-
-

5.78E-J0 
9.86E-J0 

-
5.IOE-09 

6.66E09 

2.42E07 

f = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calcu lation. 
g = Toxicity data for these chemicals are not available . Oeanup levels are based on surrogate chemicals : 

Con taminant: ben!l)(g,h ,i)perylene; surrogate: pyrene 

Contaminant: phenathrene; surrogate: anthracene. 

h = Included in BAP equivalence concentration. 
--.= no value/ not applicable 
BAP = beozo(a)pyrene 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 

PCB = polychlorioated biphenyl 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

a e - . 11-ect Tbl 15 D" C ontact HQ ndE a xcess Ca . rcmo emc IS or - aste . R" k i 600 299 W s· 1te. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value 
. Dose (RID)• Hazard Potency Factor• Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)°
1 

Risk 

Lead ' 84 - .. - .. 

Mercury 0.027 3.00E-04 l.13E-03 - .. 

COCs Cumulathe Hazard Quotient: 1.13&03 

COCs Cumulathe Excess Carcinogenic Risk: O.OOE+-00 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs Value . Dose (RID)• Hazard Potency Factor• Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' 

Metals 
Antimony I.I 4.00E-04 3.44E,-02 -
Cadmium 3.0 l .OOE-03 3.75E,-02 -
Copper 33 .2 4.00E-02 l .04E-02 -
Manganese 762 l.40E-O l 6.S0E-02 -
Molybdenum 0.60 5.00B-03 l .50B-03 -
Zinc 340 3.00E-01 l.42E-02 -
Non-COCs Cumulathe Hazard Quotient: 1.66&01 

Non-COCs Cumulati-.e Excess Carcinogenic Risk: 

Total Cumulati -.e Hazard Quotient: 1.67E-01 
Total Cumulati-.e Excess Cancer Ris k: 
a= From WCH (2013a). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculations. 

b = Values obtained fro m T ab le G-12 of the 100.F/IU RI/FS (DOE-RL2014). 

c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels· rather than expos ure levels or daily intake. 
- ; no value/ not app licablc 

COC ; contaminant of concern 

Risk 

.. 

-
-
-
-
-

O.OOE+OO 

0.00El-00 
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Attachment to Waste Site Reclassification Form 2015-073 Rev. 0 

ATTACHMENT 1 

T ble 1 6 D" a - lJ'eCt C ontact HQ dEx an cess rcmogemc IS or - aste Ca . . R" k ti 600 300 W 1te. age s· cP 1 f2) 0 

Maximum Oral Reference Oral Carcinogenic Excess 
COCs . Dose (RID)• Potency Factor b 

Value Hazard Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"1 Risk 

Arsenic <= 28.6 3.00&04 -- l .50B+OO --' 
Lead" 203 - -- - -
Mercury 0.016 3.00E-04 6.67E-04 -- --
PCB Aroclor 1260 0.0097 - - 2.00B+OO 1.94E-08 

BAP equivalence concentration ~ 0.05973 · -- -- 7.30E+OO 4.36E-07 

TPH- Diesel Range Extended' 130 -- - - --
COCs Cumulathe Hazard Quotient: 6.67E-04 

COCs Cumulathe Excess Carcinogenic Ris k : 4.SSE-07 

Maximum Oral Reference Oral Carcinogenic 
Excess 

Non-COCs . Dose (RID) • Potency Factor b 
Value Hazard Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"1 
Risk 

Metals 

Antimony 0.48 4.00E-04 l.50E-02 - --
Boron 4.3 2.00E-01 2.69E-04 - -
Zinc 70.7 3.00E-01 2.95E-03 -- -
SemiYOlatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Acenaphthene 0.021 6.006-02 4.38E-06 -- -
Anthracene 0.0049 3.006-01 2.04E-07 - -
Benzo(a)anthracene • 0.0038 -- -- 7.30E-Ol - h 

Benzo(b)fluoranthene • 0.072 -- -- 7.30E-Ol -• 
Benzo(g.h.i)pery lene • 0.025 3.00E-02 l.04E-05 - -
Benzo(k)fluoranthene • 0.028 -- -- 7.30E-Ol -• 
Chrysene' 0.055 - - 7.30E-02 --• 
Dibenz[a.h]anthracene• 0.013 -- -- 7.30E-01 --h 

Fluoranthenc 0.17 4.00E-02 5.3 1E-05 -- -
Fluorene 0.0086 4.00E-02 2.69E-06 -- -
lndeno( 1,2,3-cd)p y rene • 0.035 -- - 7.30E-01 --h 

Phenanthrene' 0.066 3.006-01 2.75E-06 -- --
Pyrene 0. 16 3.00E-02 6.67E-05 - -
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

T bl 1-6 o· a e u-ect Co ntact HQ d Ex an cess rcmogeruc IS or - aste Ca . . R. kt 600 300 W 1te. 1ge 0 2 s· (Pa 2 r ) 
Maximum Oral Refenmre Oral Carcinogenic 

Non-COCs Value . Dose (RID)• Hazard Potency Factor • 

(mg,1<g) (mg/kg-day) Quotient (mglkg-dayf 1 

Pesticides and Polychlorinated Biphenyls 
ODE, 4,4'- 0.0011 - -- 3.40B-OI 
DDT, 4,4'- 0.0069 5.00E-04 l.73E-04 3.40&0I 
Endrin (and ketone, aldehyde) 0.020 3.00E-04 8.33E-04 -
M ethoxychlor 0.0066 5.00E-03 l.65E-05 -· 
Non-COCs Cumulathe Hazard Quotient: l.94E-02 

Non-COCs Cumulati"' Excess Carcinogenic Risk : 

Total Cumulati"' Hazard Quotient: 2.00E-02 
Total Cumulati"' Excess Cancer Ris k : 
a= From WCH (2013a), Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOB-RL2014) are not included in risk calculations . 
b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and e,r,cess 

c arcinogenic risk calculations are not performed for arsenic . 
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels rather than e>pos ure levels or daily intake. 
e = From Table 2-4. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentratio ns of detected carcinogenic PAHs. 

Excess 
Carci noge ni c 

Risk 

3.74E-IO 
2.35E-09 

--
·-

2.72E-09 

4.S8E-07 

f = The risk associated with total petroleum hydrocarbons does not contribute to the cumu lative toxicity calculation . 

g = Toxicity data fo r these chemicals are not available. Cleanup levels are based on surrogate chemicals: 

Contaminan t: benzo(g,h ,i)perylene; surrogate: pyrene 
Contaminant: phenathrene; surrogate: anthracene. 

h = Included in BAP equivalence concentration. 
- = no value/not applicable 
BAP = benzo(a)pyrene 

COC = contaminant of con=n 
PAH = polycyclic aromatic hydrocarbon 
PCB = poly chlorinated biphenyl 
TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-7. Direct Contact HQ and Excess Cardno enic Risk for 600-301 Waste Site . 

COCs 

Lead ' 
Mercw-y 

TPH- Diesel Range+ Mo to r Oil d 

COCs Cwnulathe Hazard Quotient: 

Sta 
M 

( 

tistical or 
aximum 

Value 1 

mg/kg) 

23.1 

0.0237 

32 

COCs Cwnulati"' Excess Carcinogenic Ris k: 

Sta tistical or 
Maximum 

V alue• 
Non-COCs 

( mg/kg) 

Metals 
Antimony 0.353 

Molybdenum 0.607 

Nickel 26.3 

Zinc 1460 

Pesticides and Polychl oti nated Biphenyls 
DDE,4,4'- 0.0065 

DDT, 4,4'- 0.0077 

Endrin (and ketone, aldehyde) 0.00036 

Non-COCs Cwnulati\e Hazard Quotient: 
Non-COCs Cwnulati"' Excess Carcinog enic Ris k : 

Total Cwnulati"' Hazard Quotient: 
Total Cwnulati"' Excess Cancer Ris k : 

Oral Reference Oral Carcinogenic 

Dose (RID) • Hazard Potency Factor• 

(mg/kg-day) Quotient (mg/kg-day)" 1 

3.00E-04 9.88E-04 

9.88E-04 

Oral Reference Oral Carcinogenic 

Dose (RfD) • Hazard Potency Factor b 

(mg/kg-day) Quotient (mg/kg-dayf ' 

4.00Er04 1.I OE-02 

5.00E-03 1.52E-03 

2.00E-02 J.64E-02 

3.00E-0 1 6.0SE-02 

3.40E-01 
5.00E-04 1.93E-04 3.405-01 
3.00E-04 1.50&05 

9.00E-02 

9.10E02 

a = From WCH (2014d). Analytes q uantifi 

100-F/IU RI/FS (DOE-RL 201 4) are not . 

ed below bac kground values listed in Table G-1 3 of the 

included in risk ca lculatio ns . 

b = Values o btained from T able G- 12 ofth e 100-F/IU RI/FS (DOB-RL 2014). 

c = Lead does no t have a reference dose 

with blood-lead levels rather than exp 

or cancer po tency factor becaus e toxic effects of lead are correla ted 

os ure levels o r daily intake. 

Excess 
Carcinogenic 

Risk 

O.OOE+-00 

Excess 
Carcinogenic 

Risk 

2.2 1E-09 

2.62E-09 

4.83E-09 

4.83E-09 

d = The risk a ssociated with to tal petroleu m hydrocarbon s does no t contribute to the c umu lative to xicity calculatio n. 
•· = no value/ not applicable 

COC = contaminant of concern 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-8. Direct Contact HQ and Excess Carcinogenic Risk for 600-303 Waste Site. 
Maximum Oral Reference Or.ti Carcinogenic Excess 

COCs . Dose (RID)" Potency Factor b 
Value Hazard Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

Lead' 16.2 - .. .. .. 

COCs Cumulati"' Hazard Quotient: O.OOE+-00 

COCs Cumulati\e Excess Carcinogenic Risk: O.OOE!-00 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs . Dose (RID)• Potency Factor b 

Value Hazard Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayr' Risk 

Metals 
Antimony 0.49 4.00E--04 l.53E-02 .. .. 

Non-COCs Cumulati\e Hazard Quotient: l.S3E-02 

Non-COCs Cumulati"' Excess Carcinogenic Risk: O.OOE!-00 

Total Cumulathe Hazard Quotient: 1.53E-02 
Total Cumulati"' Excess Cancer Risk: O.OOEtOO 
a= From WCH (2013b). Analytes quantified below background values listed in Table G-13 of the 

100-F/fU RI/FS (OOE-RL 2014) are not included in risk calculations . 

b = Values obtained fro m Table G-12 of the 100-F/fU RI/FS (DOE-RL 2014). 
c = Lead does not have a reference dose or cancer potency facto r because toxic effects of lead are correlated 

with blood-lead levels rather than expos ure levels or daily intake. 
-- = no value/ not applicable 

CDC = contaminant of concern 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT" 1 

Table 1-9. Direct Contact HQ and Excess Carcinogenic Risk for 600-316 Waste Site. 
l\-laximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor b 
Value Hazard 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 

Arsenic c 6.6 3.00E-04 .. l.50Et{X) 
Lead" 26.9 .. .. -
Mercury 0.076 3.00E-04 3.17E-03 .. 

COCs Cumulathe Hazard Quotient: 3.17E-03 

COCs Cumulathe Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value• Dose (RID) b Hazard Potency Factor 

(mg/kg) (mg/kg-day) Quotient (mg/kg-<layf 1 

Metals 
Antimony 1.0 4.00E-04 3.13E-02 .. 

Cadmium 3.0 l.OOE-03 3.75E-02 .. 
Mang;111ese 887 l.40E-0 l 7.92E-02 .. 

Zinc 756 3.00E-0 1 3.15E-02 .. 

Noo-COCs Cumulathe Hazard Quotient: l.79E-Ol 
Noo-COCs Cumulathe Excess Carcinogenic Risk: 

Total Cumulathe Hazard Quotient: 1.83&01 
Total Cumulathe Excess Cancer Risk: 
a = From WCH (2013c). Analytes quantified be low background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calcu lations. 
b = Values obta ined from Table G-12 of the 100-F/[IJ RI/FS (DOE-RL2014). 
c = Arsenic cleanup level in EPA (2014) is not toxicity -based. Therefore, hazard quotient and excess 

carcinogenic risk calculations are not pelfonned for arsenic. 

b 

Excess 
Carcinogenic 

Risk 

' .. 
.. 
.. 

O.OOEl-00 

Excess 
Carcinogenic 

Risk 

.. 

.. 

.. 

-

O.OOEl-00 

O.OOE+OO 

d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 
with blood-lead levels ratherthan exposure levels or daily intake. 

COC = contaminant of concern 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-10. Direct Contact HQ and Excess Carcinogenic Risk for 600-318 Waste Site. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs . Dose (RID)• Potency Factor • Value Hazard Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mglkg-day)" 1 Risk 

Lead ' 168 -- -- -- --
COCs Cumulati~ Hazard Quotient: O.OOE+-00 

COCs Cumulati~ Excess Carcinogenic Risk: O.OOE+-00 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs Value' Dose(RIDJ" Potency Factor • Hazard Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' Risk 
Metals 
Antimony 1.9 4 .00E-04 5.94E-02 -- .. 

Boron 4.0 2.00E-01 2.508-04 -- .. 

Copper 136 4.00B-02 4.258-02 -- .. 

Molylxlenum 1.9 5.00B-03 4.75E-03 -- --
Non-COCs Cumulati~ Hazard Quotient: 1.07&01 
Non-COCs Cumulati~ Excess Carcinogenic Ris k: 0.00~ 

Total Cumulati~ Hazard Quotient: 1.07E01 
Total Cumulati~ Excess Cancer Risk: 0.00E+-00 
a= From WCH (2013c). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL2014) are not included in risk calculations . 
b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels rather than exposure levels or daily intake. 
COC = contaminant of concern 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Tbllllff a e - ire ct on ac a C t tHQ ndE xcess rcmogeruc IS or - : u I e. Ca . . R" k ~ 600 320 1 S bs"t 
Maximum Oral Reference Oral Carcinogenic 

COCs Value 
. Dose (RID)• Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" ' 

BAP equivalence concentrationc 0.123 -- -- 7.30E+OO 

TPH-Diesel Range Extended d 20 -- -- -
COCs Cumulathe Hazard Quotient: 0.OOE+-00 

COCs Cumulati>e Excess Carcinogenic Risk : 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID)" Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayr' 
Metals 
Antimony 0.79 4.00E-04 2.47E-02 -
Semirolatile Organic Compounds, Including Polycyclic Aromatic Hydroairbons 

Benzo(a)anthracene ' 0.15 - -- 7.30E-0 l 

Benzo(b)fluoranthene • 0. 11 -- -- 7.30E-OI 

Benzo(g.h,i)pery lene 1 0.092 3.00E-02 3.83E-05 --
Benzo(k)fluoranthene • 0.040 - - 7.30E-01 

Chrysene' 0.17 - - 7.30E-02 

Fluorantbene 0.38 4.00E-02 1.1 9E-04 --
Fluorene 0.043 4.00E-02 l .34E-05 --
lndeno( 1,2,3-cd)pyrene • 0.060 -- - 7.30E-0l 

Phenanthrene' 0.39 3.00E-01 l.63E-05 -
Pyrene 059 3.00E-02 2.46E-04 --
Noo-COCs Cumulati>e Hazard Quotient: 4.33&04 
Noo-COCs Cumulati>e Excess Carcinogenic Ris k : 

Total Cumulati>e Hazard Quotient: 4.33&04 
Total Curoulati>e Excess Cancer Risk: 
a= From WCH (2013d). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculatio ns. 

b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL2014). 

Excess 
Carcinogenic 

Risk 
8.96E-07 

-

8.96&07 

Excess 
Carcinogenic 

Risk 

-

. -. -
-. -. --
-
-. -
--
--

0.OOE+-00 

8.96&07 

c = From Table 2-5. Ev aluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 
d = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 

e = Included in BAP equivalence concentration. 

f = Toxicity data fo r these chemicals are not available. Cleanup levels are based o n surrogate chemicals: 
Contaminant: benw(g,h,i)perylene; surrogate: pyrene 

Contaminant: phenathrene; surrogate: anthracene. 
-- = no value/ not applicable 

BAP = benzo(a)pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-12. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:2 Suhsite. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID) • Hazard Potency Factor • Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mglkg-dayf ' Risk 

TPH- Diesel Range Ex!ended ' 5.5 -- -- -- --
COCs Cumulathe Hazard Quotient: 0.OOEtOO 

COCs Cumulati>e Excess Carcinogenic Risk: 0.00Et00 

Total Cumulati>e Hazard Quotient: O.OE!-00 
Total Cumulatiw Excess Cancer Risk: O.OOE+-00 
a = From WCH (2013d). Analytes quantified below backgro und values lis ted in Tab le G-1 3 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculatio ns. 
b = Values obtained fro m Table G- 12 of th e 100-F/IU RI/FS (DOE-RL20!4). 
c = The risk associated with total petro leum hydrocarbons does not contribu te to the cumulative toxicity calculation. 
COC = contaminant of concern 

Attachment: ___ _,_ ___ Sheet No. 14 of 35 
Originator: I. B. Berezovskiy Date 8/3/15 
Checked: J. M. Capron Date 8/3/15 

Cale. No. 0100F-CA-V0409 Rev. No. _O_ 

Final Action Evaluation of Additional 100-JU-2 & 100-JU-6 Waste Sites 

Rev. 0 

A-26 



Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

a e - U"eC on C a T bl 113 D' tC ta tHQ nd Ex cess C arcmo11emc IS or - : I e. ' R ' k ti 600 320 3 Subs 't 
Statistical or 

Maximum Oral Reference Oral Carcinogenic 
COCs , 

Dose (RID) b Potency Factor b Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf ' 

BAP equivalence concent ration ' 0.148 -- - 7.30E+OO 

TPH-Diesel Ran_ge Extended J 310 -- - --
COCs Curnulath e Hazard Quotient: O.OOE+-00 

COCs Cwnulathe Excess Carcinogenic Risk : 

Statistical or 
Maxi mum Oral Reference Oral Carcinogenic 

Non-COCs . Dose (RID) b Potency Factor b 
Val ue Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayr ' 

Semivolatil e Organic Compounds, Includi ng Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene' 1.3 -- -- 7.30E-0I 

Benzo(k)fl uorantbene • 0.18 -- -- 7.30E-01 
Fluoranthene 0.69 4.00E-02 2.16E-04 --
Naphthalene 0.089 2.00E-02 5.56E-05 -
Non-COCs Curnulathe Hazard Quotient: 2.71_&04 

Non-COCs Curnulathe Excess Carcinogenic Risk: 

Total Curnulathe Hazard Quotient: 2.71E-04 
Total Curnulathe Excess Cancer Risk : 

a= From WCH (201 3d). Analytes quantified below background values listed in Table G-13 of the 
100-F/fU RI/FS (DOE-RL 2014) are not included in risk calculations . 

b = Values obtained from Tab le G-1 2 of the 100-F/IU RI/FS (DOE-RL 2014). 

c = From Table 2--0. Evalu ation of the colll'liance of BAP with cleanup levels includes the toxic equivalency 
concentrations of detected carcinogenic PAHs. 

&cess 
Carcinogenic 

Risk 

l.08E-06 

--

1.08&06 

Excess 
Carcinogenic 

Risk 

. --. --
--
--

O.OOE+-00 

l.0SE-06 

d = The risk ass ociated with to tal petroleum hydrocarbons does not contribute to the cumu lative toxicity calculation. 
e = Included in BAP equ ivalence concentration. 
-- = no value/ not applicable 

BAP = benzo(a)pyrene 

COC = contaminant of concern 
PAH = polycy clic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 

T bl I 14 D' t Co t t HQ nd E a e - U"eC n ac a xcess l'ClllOl?emc IS or - : u I e, Ca . ' R" k ti 600 320 4 S bs't 
Maxi mum O ral Refe rence Oral Carcinogenic Excess 

COCs Val ue . Dose (RID) • Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Q uotient (mg/kg-dayr ' Risk 

TPH- Diese l Ra n_ge Extended c 67 .. -- ·- -
COCs Cumulathe Hazard Quotient: 0.00E+-00 
COCs Cumulathe Excess Carcinogenic Risk: O.OOE+-00 
a = From WCH (201 3d). Analytes quantified below bac kground values lis ted in Table G- 13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculations . 
b = Values obtained fro m Table G-1 2 of the 100-F/IU RUFS (DOE-RL 2014). 

c =The risk assoc iated with to tal petroleum hydrocarbons does not contribute to the cumulat ive toxicity ca lculation. 
-- = no value / not applicable 

COC = contaminant of concern 

T PH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

T bl 115 D' a e . 11-ect C ontact HQ ndEx a cess rcmogeruc JS Qr - : u 1te. Ca . . R. kt 600 320 5 S bs" 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID) • Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

TPH-Diesel Ran_g e Extended ' 3.1 -- -- -- -
COCs Curnulathe Hazard Quotient: 0.00E+-00 

COCs Curnulathe Excess Carcinogenic Risk: 0.OOE+-00 

a = Fro m WCH (2013d). Analytes quantified below background values hs ted m Table G- 13 of the 
100-F/ IU RI/FS (DOE-RL 2014) are not included in ris k calculations . 

b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 
·c =The risk associated with total petro leum hydrocarbons does not contribute to the cumulative toxic ity calculation. 
--= no value / not applicable 

COC = contaminant of concern 
TPH = total petroleum hydrocarbons 

Table 1-16. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:6 Subsite. 
Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID)• Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf1 

Metals 
Antimony 0.7 1 4.00E-04 2.22E-02 --
Non-COCs Cunrulatiw Hazard Quotient: 2.22E-02 

Non-COCs Cunrulatiw Excess Carcinogenic Risk: 
a = From WCH (2013d). Analytes quantified below backgro und va lues hsted Ill Table G-1 3 of the 

100-F/!U RI/FS (DOE-RL 20!4) are not included in risk calculatio ns. 
b = Valu es obtained from Table G-1 2 of the 100-F/IU Rl/FS (DOE-RL 2014). 
-- = no value / not appl icable 

COC = contaminant of concern 

Excess 
Carcinogenic 

Risk 

-

0.00E+-00 
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Attachment to Waste Site Reclassification Form 20 15-073 

ATTACHMENT 1 

Table 1-17. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:7 Subsite. 
Maxi mum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor • Value Hazard 
(mg/kg) (mg/kg-day) Q uotient (mg/kg-dayf1 

Arse:nic i: 18.2 3.00E-04 - l.50Et-OO 

Lead" 62.9 .. .. .. 

BAP equivalence concentration' 0.014 .. .. 7.30E+OO 

TPH-Diesel Ran£e Extended r 32 .. .. .. 

COCs Cumulathe Hazard Quotient: O.OOE!-0O 

COCs Cumulath e Excess Carcinogenic Risk: 

Maxi mum Oral Reference Oral Carcinogenic 

Non-COCs Val ue 
. Dose (RID)• Hazard Potency Factor b 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" • 
Semholati le Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Benzo(b)fluoranthene h 0.022 .. .. 7.30E-01 

Benzo(g.h,i)pery lene • 0.032 3.00E-02 l.33E-05 .. 

Benzo(k)fluoranthene • 0.0089 .. .. 7.30E-0l 

Chryseneh 0.0073 .. .. 7.30E-02 
Fluorantbene 0.015 4.00E-02 4.69E-06 .. 

lndeno(l ,2,3-cd)pyrene • 0.032 - .. 7.30E-0l 

Non-COCs Cumulati"' Hazard Quotient: I.SOE-OS 
Non-COCs Cumulati"' Excess Carcinogenic Ris k : 

Total Cumulati"' Hazard Quotient: 1.80E05 
Total Curnulati"' Excess Cancer Ris k : 

a= From WCH (2013d). Analytes quantified below background values listed in Table G-13 of the 
100-F/IU RI/FS (DOE-RL2014) are not included in risk calculations . 

b = Values obtained from Tab le G-12 of the 100-F/IU RI/FS (DOE-RL2014). 

c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess 
carcinogenic risk calculations are not performed for arsenic. 

R<cess 
Carcinogenic 

Risk 

' .. 

-
J.05E-07 

-

l.OSE-07 

R<cess 
Carcinogenic 

Risk 

h .. 

-
h .. 
h .. 

.. 
h -

O.OOE!-OO 

l.0SE-07 

d = Lead does not have a reference dose or c'ancer potency factor because toxic effects of lead are correlated 
with blood-lead levels rather than exposure levels or daily intake. 

e = From Table 2-8. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 
f = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 

g = Toxicity data for these chemicals are not availab le. Cleanup levels are based o n s urrogate chemicals: 
Contaminant: beni.o(g,h,i)perylene; surrogate: pyrene 

h = Included in BAP equiva lence concen tration. 
- = no value/ not applicable 

BAP = benzo(a)pyrene 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 

TPH ; total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

T bl 118 D" a e - rrect C ontact HQ nd E a xcess rcmogeruc 1sk or Ca . . R' ~ 60 0-320:8 s ubs1te. 
Maximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor h 
Value Hazard 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)'' 

Arsenic i: 57.5 3.00E-04 --' l.50E+oo 

Lead" 142 - -- --
BAP equivalence concentration' 0.068 - -- 7.30E+OO 

TPH-Diesel Range Extended r 36 - -- --
COCs Cumulathe Hazard Quotient: O.OOE+OO 
COCs Cumulath e Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs Val ue . Dose (RID)• Hazard Potency Fa~'lor 

(mg/kg) (mg/kg-day) Q uotient (mg/kg-day)'1 

Semiwlatile Organic Compounds, Including Polycydic Aromatic Hydrocarbons 

Benzo(a)anthracene • 0.023 - -- 7.30E-OI 

Benzo(b)fluoranthene h 0.060 -- -- 7.JOE-01 

Benzo(g.h,i)pery Jene• 0.045 3.00E-02 l.88E-05 --
Benzo(k)fluoranthene • 0.023 - -- 7.30E-O I 

Chrysene" 0.026 - -- 7.30E-02 
Fluoranthene 0.021 4.00E-02 6.56E-06 --
lndeno(l ,2,3-cd)pyrene' 0.051 -- -- 7.30E-OI 

Phenanthrene 1 0.021 3.00E-OI 8.75E-07 -
Pyrene 0.021 3.00E-02 8.75E-06 --
Noo-COCs Cumulathe Hazard Quotient: 3.49E-OS 
Non-COCs Cumulative Excess Carcinogenic Risk: 

Total Cumulative Hazard Quotient: 3.49E-05 
Total Cumulative Excess Cancer Ris k: 
a= From WCH (2013d). Analytes quantified below background values lis ted in Table G-13 of the 

100-F/nJ RI/FS (DOE-RL2014) are not included in risk calculations. 
b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess 

carcinogenic risk calculations are not performed for arsenic. 

b 

Excess 
Carcinogenic 

Risk 

' --
--

4.96E-07 

--

4.96&07 

Excess 
Carcinogenic 

Risk 

h --
h --

--
h --
h --

--
h --

--
--

O.OOE+OO 

4.96E-07 

d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 
with blood-lead levels rather than expos ure levels or daily intake. 

e = From Table 2-9. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 
concentrations of detected carcinogenic PAHs. 

f = The risk associated with total petroleum hydrocarbons does not contribute to the cumu lative toxicity calculation. 

g = Toxicity data for these chemicals are not available. Oeanup levels are based on surrogate chemicals: 
Contaminant: benzo(g,h ,i)perylene; surrogate: pyrene 
Contaminant: phenathrene; surrogate: anthracene. 

h = Included in BAP equivalence concentration. 
--= no value/ not app lieable 
BAP = benzo(a)pyrene 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 
TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-19. Direct Contact HQ and Excess Carcinogenic Risk for 600-320:9 Suhsite. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value 
. Dose (RID)• Hazard Potency Factor • Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" ' Risk 

T PH-Diesel Range Extended c 3.7 .. - .. . . 

COCs Cumulathe Hazard Quotient: O.OOE+OO 

COCs Cumulathe Excess carcinogenic Risk: O.OOEt-00 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs . Dose (RID)' Potency Factor b 

Value Hazard Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' Risk 

Metals 
A ntimony 0.40 4.00E-04 l.25 E-02 .. .. 

Noo-COCs Cumulathe Hazard Quotient: l.25E-02 

Noo-COCs Cumulathe Excess Carcinogenic Risk: O.OOEt-00 

Total Cwnulathe Hazard Quotient: 1.2SE-02 
Total Cumulathe Excess Cancer Risk: O.OOE+OO 
a= From WCH (201 3d). Analytes quantified be lo w background values lis ted in Table G-1 3 of the 

100-F/ IlJ Rl/FS (DOE-RL 20l4) are not included in risk calculat ions. 

b = Values obtained from Table G-12 of the 100-F/IU Rl/FS (DOE-RL 2014). 

c = The risk associated with to tal petroleum hydrocarbons does not contribute to the cumulative toxicity calculation . 
.. = no value / not ap p Jicable 

COC = contaminant of concern 

TPH = total pettoleum hydrocarbons 

Table 1-20. Direct Contact HQ and Excess Carcinogenic Risk for 600-328 Waste Site. 
Maximum Oral Reference Oral Carcinoeenic Excess 

COCs Value . Dose (RID) • Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf1 

Lead ' 17.5 - .. -
COCs Cumulalhe Hazard Quotient: O.OOE+OO 

COCs Cumulalhe Excess Carcinogenic Risk: 
a= From WCH (201 3e). A nalytes quant ified belo w background values hsted m Table G-1 3 of the 

100-F/IU Rl/FS (DOE-RL 2014) are not included in risk calculations . 

b = Values obtained from Table G-12 of the 100-F/ IU Rl/FS (DOE-RL 2014). 

c = Lead does not have a reference dose o r cancer po tency factor because toxic effects of lead are correla ted 

with blood-lead levels ra ther than expos ure leve ls or daily intake. 
•·=no value / not applicable 

COC = contaminant of concern 

Risk 
.. 

O.OOEl-00 

Attachment: ---~---Sheet No. 19 of 35 
Originator: I. B. Berezovskiy Date 8/3/15 
Checked: J. M. Capron Date 8/3/15 

Cale. No. 0100F-CA-V0409 Rev. No. _O_ 

Final Action Evaluation of Additional 100-JU-2 & 100-IU-6 Waste Sites 

Rev. 0 

A-31 



Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-21. Direct C ontact HQ and Excess Carcino1 enic Risk for 600-356 Waste Site. 
Statistical Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor b 
Value Hazan! 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)'1 

BAP equivalence concentration ' 0.00250 .. .. 7.30E+OO 

T PH-Diesel Range+ Motor Oil d 36 - .. -
COCs Cwnulathe Hazard Quotient: O.OOE+-00 

COCs Cumulati,e Excess Carcinogenic Risk: 

Statistical Oral Reference Oral Carcinogenic 

Non-COCs Vnluea Dose (RID) b Hazard Potency Factor b 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)'1 

Metals 
Silver 0.533 5.00E-03 l .33E-03 .. 

Semi volatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Benzo(b)fluoranthenc ' 0.0118 .. .. 7.30E-0 l 

Benzo(g.b,i)pery lene e 0.00474 3.00E-02 i.98E-06 .. 

Chrysene ' 0.00391 .. .. 7.30E-02 

Fluoranthene 0.00463 4.00E-02 i.45E-06 .. 

Pyrene 0.00549 3.00E-02 2.29E-06 -
Non-COCs Cwnulali,e Hazard Quotient: 1.34E-03 

Non-COCs Cumulati,e Excess Carcinogenic Risk : 

Total Cumulati,e Hazard Quotient: 1.34E03 
Total Cumulati,e Excess Cancer Risk : 
a= From WCH (2014e). Analytes quantified below background va lues listed in Table G-l3 of the 

100-F/IU Rl/FS (DOE-RL2014) are not included in risk calculations. 

b = Values obtained from Table G-12 of the 100-F/ IU R.1/FS (DOE-RL 2014). 

c = From Table 2-10. Evaluation of the con,plian_ce ofBAP with c leanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 

Excess 
Carcinogenic 

Risk 

i. 82E-08 

.. 

l.82E-08 

Excess 
Carcinogenic 

Risk 

.. 

r .. 
.. 

r .. 
.. 
.. 

O.OOE+-00 

l.82E08 

d = The ris k associated with total petroleum hydrocarbons does not contribute to the cum.!lative toxici_ty calculation. 

e = Toxicity data for these chemicals are not available. Cleanup levels are based o n s urrogate chemicals: 

Contaminant: benzo(g,h,i)perylene; s urrogate: pyrene 

f = Included in BAP equ ivalence concentration. 
•· = no value / not ap p iicabie 

BAP = benzo(a)pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-22. Direct Contact HQ and Excess Carcinogenic Risk for 600-368 Waste Site. 
Maximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor • Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayr ' 

Chromium (Hexavalent) 0.23 1 3.00E-03 9.63E-04 .. 

COCs Cumulathe Hazard Quotient: 9.63E-04 

COCs Cumulathe Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs . Dose (RID)• Potency Factor b 
Value Hazard 

(mg/kg) (mg/kg-day) Quotient (mg/kg-clay)"1 

Metals 

Antimony 0 .51 4 .00E-04 l.59 E-02 .. 

Non-COCs Cumulathe Hazard Quotient: l.S9E-02 

Non-COCs Cumulathe Excess Carcinogenic Risk: 

Total Cumulathe Hazard Quotient: 1.69E-02 
Total Cumulati>e Excess Cancer Risk: 
a = From WCH (2014f). Analytes quantified below background values listed in Table G-1 3 o f the 

100-F/ IU RI/FS (DOE-RL 2014) are not included in risk calculations . 

b = Valu es obtained fro m Table G-1 2 o f the 100-F/ IU RI/FS (DOE-RL 2014) . 
.. = no value / not applicable 

COC = contaminant of concern 

Excess 
Carcinogenic 

Risk 
.. 

O.OOE+-00 

Excess 
Carcinogenic 

Risk 

.. 

O.OOE+-00 

O.OOEt-00 

Table 1-23. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:1 Subsite. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs . Dose (RID)• Potency Factor b 
Value Hazard Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 Risk 

TPH- Diesel Range Extended c 82 .. .. .. .. 

COCs Cumulati>e Hazard Quotient: O.OOE+-00 

COCs Cumulati>e Excess Carcinogenic Risk: O.OOE+-00 

a = From WCH (2014f). Analytes quantified below backgro und values hsted m Table G-13 of the 

100-F/ IU RI/FS (DOE-RL 2014) are no t included in risk calculatio ns. 

b = Values obta ined from Table G-12 o f the 100-F/IU RI/FS (DOE-RL 2014). 

c = The ris k ass oc iated with total petroleum hydrocarbo ns does not contribute to th e cumulative toxicity calculation. 
•· = no value/ not applicable 

COC = contaminant of concern 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Tbl124ff tC a e . uec on ac tHQ dE an xcess C . R. k ti 600 369 2 S bs·t arcmogemc IS or . : u I e, 
Maxi mum Oral Reference 0 ral Carcinogenic 

COCs Value . Dose (RID) • Hazard Potency Factor • 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 

BA P equivalence concentration ' 0.00 10 -- -- 7.30E+OO 

TPH-Diesel Ranl!.e extended d 6.0 -- -- --
COCs Cumulathe Hazard Quotient: 0.OOE+-00 

COCs Cumulathe E<cess Carcinogenic Ris k : . 

Maxi mum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID)• Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf1 

Semlmlatile Organic Compounds, Induding Polycyd ic Aromatic Hydrocarbons 

Benzo(b)nuoranthene' o.oi - -- 7.30&01 

Noo-COCs Cumulati \e Hazard Quotient: 0.OOE+OO 

Noo-COCs Cumulati\e Excess Carcinogenic Risk : 

Total Cumulati \e Hazard Quotient: 0.00E+-00 
Total Cumulati \e Excess Cancer Risk: 
a= From WCH (20141). Analytes quantified below background values listed in Table G-13 of lhe 

100-F/IU RI/FS (DOE-RL2014) are not included in risk calculations. 
b = Values obtained from Table G- 12 of the 100-F/IU RI/FS (DOE-RL 2014). 

Excess 
Carcinoi:enic 

Risk 
7.30E-09 

--

7.30E-09 

E.u :ess 
Carcinogenic 

Risk 

' --

O.OOE!-00 

7.30E-09 

c = From Table 2-11. Evaluation of the COJlllliance of BAP with cleanup levels includes the toxic eq uivalency 

concentrations of detected carcinogenic PAHs. 
d = The risk associated with total petroleum hydrocarbons does not contnbute to the cumulative toxicity calculation. 

e = Included in BAP equivalence concentration. 
-- = no value/ not applicable 
BA P = benzo(a)pyrene 

COC = contaminant of concern 
PA H = polycyclic aromatic hydrocarbon 
TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-25. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:3 Subsite. 
Statistical Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor b 
Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg•dayf1 

Arsenic c 12.5 3.00E-04 .. ' l.50E+OO 
Lead . 52.4 .. .. . . 

BAP equivalence concentration c 0.125 -- -· 7.30E+OO 

TPH-Diesel Range Extended 
1 31 ·- .. -

COCs Cumulatiw Hazard Quotient: 0.00E+-00 

COCs Cumulatiw Excess Carcinogenic Ris k: 

S talistical Oral Refere nce Oral Carcinogenic 

Non-COCs Valuea Dose (RID)• Hazard Pot.ency Factor b 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' 

Metals 
Antimony 0.53 4.00E-04 1.66E-02 -
Semi volatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Acenaphthene 0.018 6.00B-02 3.75E-06 -
Benzo(a)anthracene h 0.070 -- -· 7.30E-01 

Benzo(b)fluoranthene h 0.12 .. .. 7.30E-OI 

Benzo(r,h,i)pery Jene• 0,075 3.00E-02 3.13E-05 --
Benzo(k)Ouoranthene h 0.053 -- -- 7.30E-01 

Chrysene h 0.10 -- - 7.30E-02 
Fluoranthene 0. 17 4.00E-02 5.3 1E-05 .. 

Fluorene 0.081 4.00E-02 2.53E-05 --
lndeno(l ,2,3-cd)pyrene h 0.074 ·- -- 7.30E-01 

Phenanthrene • 0.064 3.00E-01 2.67E-06 -
Pyrene 0. 13 3.00E--02 5.42E-05 --

Non-COCs Cumulatiw Hazard Quotient: l.67E-02 

Non-COCs Cumulatiw Excess Carcinogenic Risk: 

Total Cumulatiw Hazard Quotient: l.67E-02 
Total Cumulatiw Excess Cancer Risk: 
a= From WCH (2014f). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU Rl/FS (DOB-RL 2014) are not included in risk calculations . 
b = Values obtained from Tab le G-12ofthe 100-F/IU Rl/FS (DOE-RL2014). 

c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess 
carcinogenic risk calculations are not perfonned for arsenic. 

d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 
with b lood-lead levels rather than expos ure levels or daily intake. 

e = From Table 2-12. Eva lu ation of the COlll)liance of BAP with cleanup levels includes the toxic equivalency 
concentrations of detected carcinogenic PAHs. 

Excess 
Carcinogenic 

Ri sk 

' 
.. 

9. IOE-07 

-

9.lOE-07 

Excess 
Carcinogen ic 

Risk 

.. 

-
b .. 
b -· 

.. 
h -
b -

--
--
h .. 

--
.. 

0.00E+-00 

9.lOE-07 

f = The risk associated with total petroleum hydrocarbons does not contribute to the curru lative toxicity calculation. 

g =Toxicity data for these chemicals are not available. Cleanup levels are based on s urrogate chemicals: 
Contaminant: benro(g,h,i)perylene; surrogate : pyrene 

Contaminant: phenathrene; surrogate: anthracene. 
h = Included in BAP equivalence concentration. 
-·=no value/ not applicable 
BAP = benzo(a)pyrene 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-26. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:4 Subsite. 
Maximum Oral Rererence Oral Carcinogenic Excess 

COCs Value . Dose (RID)• Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf' Risk 

Arsenic 1: 27.0 3.00E-04 .. ' I.SOE+oo .. ' 
Lead" 59.6 .. ·- .. --
BAP equivalence concentration' 0.018 .. .. 7.30E+-OO l.34E-07 

TPH-Diesel Range Extended 
1 14 .. -- -- --

COCs Cumulathe Hazard Quotient: O.OOE+OO 
COCs Cumulati-e Excess Carcinogenic Risk: l.34E-07 

Maximum Oral Reference Oral Carcinogenic Excess • Non-COCs Value' Dose (RID)• Hazard Potency Factor Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day}"1 

Semholatile Organic Compounds, lncluding Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene > 0 .013 -- -- 7.30E-0I 

Benzo(b)fluoranthene h 0.023 -- .. 7.30E-Ol 

Benzo(g,h.i)perylene• 0.015 3.00E-02 6.25E-06 --
Benzo(k)fluoranthene • 0.0061 .. .. 7.30E-OI 

Chrysene• 0.014 -· -- 7.30E-02 

Fluoranthene 0.026 4.00E-02 8.13E-06 --
Pyrene 0.028 3.00E-02 l.17E-05 .. 

Non-COCs Cumulati-e Hazard Quotient: 2.60E-0S 

Non-COCs Cunrulati-e Excess Carcinogenic Risk: 

Total Cumulati-e Hazard Quotient: 2.60&05 
Total Cumulati-e Excess Cancer Risk: 
a= From WCH (20l4f). Analytes quantified below background values listed in Table G-13 of the 

100-F/fU RI/FS (DOE-RL 2014) are not included in risk calculations. 

b = Values obtained from Table G-12 of the 100-F/fU RI/FS (DOE-RL2014). 
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quotient and excess 

carcinogenic risk calculations are not performed for arsenic. 
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels rather than exposure levels or daily intake. 
e = From Table 2-13. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs . 

Risk 

h ·-
h -· 

-
h --
b --

--
.. 

O.OOE+OO 

1.34&07 

f = The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 
g = Toxicity data for these chemicals are not available. Oeanup levels are based on surrogate chemicals: 

Contaminant: benzo(g,h ,i)perylene; surrogate: pyrene 

h = Included in BAP equivalence concentration. 
-- = no value/ not applicable 
BAP = benzo(a)pyrene 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 
TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 201 5-073 

ATTACHMENT 1 

Table 1-27 Direct Contact HQ and Excess Carcinogenic Risk for 600-396:5 Subsite. 
Statistical Oral Reference Oral Carci nogenic 

COCs Value . Dose (RID)• Potency Factor b 
Hazard 

(mg/kg) (mg/kg-day) .Quotient (mg/kg-dayf1 

BAP equivaJence concentrationc 0.00082 .. - 7.30E+OO 

TPH-Diesel Range &tended" 25 .. - .. 

COCs Cumulati-,, Hazard Quotient: O.OOE+OO 

COCs Cumulati-,, Excess Carcinogenic Ris k: 

Statistical Oral Reference Oral Carcinogenic 

Non-COCs Val ue . Dose (RID)• Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 

S emivolatile Organi c Compounds~ Incl udi ng Polycyclic Aromatic Hydrocarbons 

Benzo(b)fluoranthene ' 0.0076 .. .. 7.30E-01 

Chrysene ' 0.0059 .. .. 7.30E-02 

Non-COCs Cumulati-,, Hazard Quotient: O.OOE+OO 

Non-COCs Cumulati"' Exces s Carcinogenic Ris k : 

Total Cumulati-,, Hazard Quotien t: O.OOEt-00 
Total Cumulati-,, Excess Cancer Ris k: 
a= From WGI (2014f). Analytes quantified below background values lis ted in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are no t included in risk calculations. 
b = Values obtained from Table Q. 12 of the 100-F/ IU RI/FS (DOE-RL 2014). 

c = From Tab le 2- 14. Evaluation of the COilllliance of BAP with cleanup levels includes the toxic equivalency 
concentrat ions of detected carcinogenic PA Hs . 

Excess 
Carcinogenic 

Risk 
5.98E-09 

-

5.98E-09 

Excess 
Carcinogenic 

Risk 

' .. 

' .. 

O.OOE+OO 

S.98E-09 

d = The risk associated with total petro leum hydrocarbons does not contribute to the cumulative toxicity calculation. 

e = Included in BAP equiva lence concentration. 
-·= no value / not applicable 
BAP = benzo(a)pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 
TPH = total petroleum hydrocarbons 

Table 1-28. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:6 Subsite . 
Maximum Oral Reference O ral Carcinogenic Excess 

COCs Val ue . Dose (RID) • Hazard Potency Factor• Carcinogeni c 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

TPH- Diesel Ran11:e &tended c 78 .. -- -- --
COCs Cwnulati\e Hazard Quotient: O.OOE+OO 
COCs Cumulati-,, Excess Carcinogenic Ris k: O.OOE+OO 

a= From WCH (2014f). Analytes quantified belo w background values hs ted m Table G-1 3 of the 

100-F/IU RI/FS (DOE-RL2014) are not included in risk ca lculations . 

b = Values obtained from Table G-12 of the 100-F/ IU RI/FS (DOE-RL 2014). 

c = The ris k assoc iated with to tal petro leum hydrocarbons does no t contribute to the cumulative toxicity calculation. 
-- = no value / not app licable 

COC = contaminant of concern 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-29. Direct Contact HQ and Excess Carcinogenic Risk for 600-369:7 Subsite. 
Maxi mum O ral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID) • Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 Risk 

TPH-Diesel Range Extended c 6.8 .. - -- --
COCs Cumulathe Hazard Quotient: O.OOE+-00 

COCs Cumulative Excess Carcinogenic Risk: O.OOE+-00 

a= From WCH (20141). A nalytes quantified below background values listed in Table G-1 3 of the 

100-F/ IU RI/FS (DOE-RL 2014) are not included in risk calculat ion s . 

b = Va lues o btained fro m Tab le G- 12 of the 100-F/ IU RI/FS (DOE-RL 2014). 

c = The risk as sociated with to ta l petro leum hydrocarbo ns does not contribute to th e cum.llative toxic ity calculat io n. 
-· = no value/ not app licable 

COC = contaminant of concern 

TPH = total petroleum hydrocarbons 

a e - irect Tbl 130 ff C ontact HQ ndEx a cess Ca . l"CU)()l?emc Risk for 6 00-3 69 8S : ubs1te. 
Maxi mum Oral Reference O ral Caninogenic Excess 

COCs Value . Dose (RID) " Hazard Potency Factor • Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" ' Risk 

TPH- Diesel Ran11:e Extended c 130 .. -- ·" .. 

COCs Cumulative Hazard Quotient: O.OOE+-00 

COCs Cumulative Excess Carcinogenic Risk: O.OOE+-00 

a = From WCH (20 14f). An alytes quant ified be low backgrou nd values lis ted m Table G-1 3 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculations . 

b = Values obtained from Table G-12 o f the 100-F/IU RI/FS (DOE-RL 2014). 
c = The risk as sociated with total petroleu m hydrocarbons does not contribute to the currwlative toxicity calculation. 
•·= no value / not applicable 

COC = contaminant of concern 

TPH = total petroleum hy drocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-31. Direct Contact HQ and Excess Carcinogenic Risk for 600-370 Waste Site. 

COCs 

Lead' 

BAP equivalence concentration J 

TPH-Diesel Ran e + Motor Oil' 
COCs Cumulati"' Hazard Quotient: 

Statistical or 
Maximum 

Val ue a 

(mg/kg) 

37.9 

0.0553 

16 

COCs Cumulati"' Excess Carcinogenic Risk: 

S talislical or 
Maximum 

Non-COCs 
Valuea 
(mg/kg) 

Metals 

Cadmium 0.998 
Copper 42.0 

Molybdenum 0.743 

Silver 0.759 
Vanadium 96.1 

Zinc 104 

Oral Refere nce 

Dose (RID)• 

(mg/kg-day) 

Oral Reference 

Dose (RID)" 

(mg/kg-day) 

I.OOE-03 
4.00E-02 
5.00E-03 
5.00E-03 
5.00E-03 

3.00E-01 

Hazard 
Quotient 

O.OOE+OO 

Hazard 
Quotient 

l.25E-02 
l.31E-02 
l.86E-03 
l.90E-03 
2.40E-01 
4.33E-03 

Scmivolalil e Organic Compounds, Including Polycycl ic Aromatic Hydrocarbons 

Benzo(a)anthracene 1 0.0 165 - --
Benzo(b)fluoranthene • 0.0405 -- --
Benzo(g.h,i)pery lene ' 0.0695 3.00E-02 2.90E-05 

Chrysene• 0.01 55 - --
Fluoranthene 0.0116 4.00E-02 3.63E-06 
Pyrene 0.01 14 3.00E-02 4.75E-06 

Non-COCs Cumulati -.e Hazard Quotient : 2.74E-01 

Non-COCs Cumulati"' Excess Carcinogenic Ris k: 

Total Cumulati-.e Hazard Quotient: 2.74E-01 
Total Cumulati-.e Excess Cancer Ris k : 

Oral Carcinogenic 

Potency Factor • 

(mg/kg-day)"1 

7.30E+00 

Oral Carcinogenic 

Pote ncy Factor • 
(mg/kg-day)"1 

--
--

--
--
-
--

7.30E-O I 

7.30E-Ol 

--
7.30E-02 

--
--

a = From WCH (2014g). Analytes quantified below background values listed in Table G-13 of the 

100.F/IU RI/FS (DOE-RL 2014) are not included in risk calculations . 
b = Values obtained from Table G-12 of the 100.F/IU RI/FS (DOE-RL 2014). 
c = Lead does not have a reference dose or cancer potency factor because toxic effects o f lead are correlated 

with blood-lead levels ratherthan expos ure levels or daily intake. 
d = From Table 2- 15. Eva lua tion of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs . 

Excess 
Carcinogenic 

Risk 

4.03E-07 

4.03E-07 

Excess 
Carcinogenic 

Risk 

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

• --
• --

--
--' 
--
--

O.OOE+OO 

4.03&07 

e = The ris k associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 
f = Toxicity data for these chemicals are not availab le. Oeanup levels are based on surrogate chemicals: 

Contaminant: benro(g,h ,i)perylene ; surrogate: pyrene 

g = Included in BAP equivalence concentration. 
-- = no value / not applicable 
BAP ; benzo(a)pyrene 

COC ; contaminant of concern 

PAH; polycyclic aromatic hydrocarbon 
TPH; total petroleum hydrocarbons 

Attachment: - - - ~---Sheet No. 27 of 35 
Originator: I. B. Berezovskiy Date 8/3/1 5 
Checked: J. M. Capron Date 8/3/1 5 

Cale. No. 01 00F-CA-V0409 Rev. No. _0_ 

Final Action Evaluation of Additional 100-IU-2 & 100-JU-6 Waste Sites 

Rev. 0 

A-39 



Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-32. Direct Contact HQ and Excess Carcinogenic Risk for 600-371 Waste Site. 
Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID) b Hazard Polen<')' Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' 
Metals 
Boron 4.66 2.00E-01 2.91E-04 .. 
Non-COCs Cwnulati,e Hazard Quotient: 2.91E-04 

Non-COCs Cwnulati,e Excess Carcinogenic Risk: 

a = Fro m WCH (2014h). A naly tes quantified below background values lts ted m Tab le G-13 of the 
100-F/IU RI/FS (DOB-RL 2014) are not included in ris k calculations. 

b = Values obtained from Table G-1 2ofthe 100-F/IU Rl/FS (DOB-RL 2014). 
-- = no value / not applicable 

COC = contaminant of concern 

Excess 
Carcinogenic 

Risk 

.. 

O.OOEl-00 
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Attachment to Waste Site Reclassification Form 201 5-073 

ATTACHMENT 1 

Table 1-33. Direct Contact HQ and Excess Carcinogenic Risk for 600-372 Waste Site. 
Maximum Oral Reference O ral Carcinogenic 

COCs . Dose (RID)• Potency Factor • Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mglkg-day)" 1 

BA P equivalence concentration c 0.00240 .. .. 7.30E+OO 

TPH- Motor Oil d 18.1 .. .. .. 
COCs Cumulathe Hazard Quotient: 0.00Ef.00 

COCs Cumulathe Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs . Dose (RID)• Polen cy Factor • Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mglkg-day)" 1 

Meta1s 

Silver 0.308 5.00E-03 7.70E-04 .. 
Semi mlatile Organic Compounds, Including Polycyd lc Aromatic Hydrocarbons 

Benzo(a)anthracene ' 0.00 194 - .. 7.30E-0 I 

Benzo(b)fluoranthene ' 0.00140 .. - 7.30E-0 I 

Benzo(g.h.i}pery lene ' 0.OO I07 3.00E-02 4.46E-07 .. 

Chrysene ' 0.00 180 .. - 7.30E-02 

Fluoranthene 0.00240 4.00E-02 7.S0E-07 .. 

Pyrene 0.00329 3.00E-02 l.37E-06 .. 

Non-COCs Cumulathe Hazard Quotient: 7.73E-04 

Non-COCs Cwnulathe Excess Carcinogenic Risk: 

Total Cumulati.e Hazard Quotient : 7 .73E04 
Total Cumulati.e Excess Cancer Risk: 

a= Fro m WCH (2014i). Analytes quantified belo w background values listed in Table G- 13 o f the 

100.F/IU RI/FS (DOE-RL 20 l4) a re no t included in risk ca lculat ions . 

b = Values obta ined from Table G-12 o f the 100.F/ IU RI/FS (DOE-RL 2014). 

Excess 
Carcinogenic 

Risk 
l.75E-08 

. . 

l.75E-08 

Excess 
Carcinogenic 

Risk 

.. 

r .. 
r .. 

-
r .. 

-
.. 

0.OOEf.00 

1.7SE08 

c = Fro m Table 2-17. Evaluatio n o f the coiq,liance of BAP with clean up levels includes the toxic equivalency 

concentrat ions of detected carc inog~nic PAHs . 
d = The risk associated with to tal petroleum hydrocarbo ns does no t contnbute to the cumu lat ive toxicity ca lculatio n. 

e = Toxicity data for these chemicals are not av ailab le . Oeanup levels are based on s urrogate chemicals : 
Contaminant: benzo(g,h,i)perylene; surrogate: py rene 

f = Included in BAP equivalence concentration. 
-- = no value/ not applicable 

BAP = benzo(a}pyrene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 201 5-073 

ATTACHMENT 1 

Table 1-34. Direct Contact HQ and Excess Carcinogenic Risk for 600-373 Waste Site. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID)• Hazard Potency Factor • Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' Risk 

Arsenicc 65 .7 3.00B-04 --' l.50E-t00 --' 
Lead" 322 - -- - --
BAP equivalence concentration ' 0.0187 -- -- 7.30E+OO l.37E-07 

TPH-Diesel Ranger 2.57 - -- -- --

TPH- MotorOil r 46.5 -- -- -- --
COCs Cwnulathe Hazard Quotient: 0.00E,;-00 
COCs Cwnulathe Excess Carcinogenic Risk: I .37E-07 

Maximum Oral Reference Oral Carcinogenic Excess 
b Non-COCs Val ue . Dose (RID) b Hazard Potency Factor Carcinogenic 

(mg/kg) " (mg/kg-day) Quotient (mglkg-dayf' 
Metals 
Molybdenum 0.566 5.00E-03 l.42E--03 --
Silver 0.316 5.00B-03 7.90E-04 --
Semimlatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene h 0.0187 -- - 7.30E--01 

Benzo(b)fluoranthene • 0.0123 -- -- 7.30E--O I 

Benzo(g.h,i)pery lene • 0.0101 3.00E-02 4.218--06 -
Chryseoe• 0.0203 - -- 7.30E-02 

Dibenz[a,h]anthracene" 0.00105 -- - 7.30E-OI 

Fluorantheoe 0.0249 4.00E-02 7.78E-06 -
Phenaothrene • 0.024 1 3.00E-01 I .OOB-06 -
Pyrene 0.0328 3.00E--02 1.378--05 -
Non-COCs Cwnulath e Hazard Quotient: 2.23E-03 

Non-COCs Cwnulathe Excess Carcinogenic Ris k : 

Total Cwnulathe Hazard Quotient: 2.23E03 
Total Cumulati"' Excess Cancer Risk: 
a= From WCH (2014j). Analytes quantified below background values listed in Table G-13 of the 

100-F/IU RI/FS (DOE-RL 2014) are not included in risk calculations. 

b = Values obtained from Tab le G-12 of the 100-F/IU RI/FS (DOE-RL 2014). 

c = Arsen ic cleanup level in EPA (2014) is not toxicity-based. Therefore, hazard quot ient and excess 

carcinogenic risk calcu lations are no t performed for arsenic. 
d = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels rather than exposu re levels or daily intake. 
e = From Table 2-18. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 

Risk 

--
--

h --
h --

-
h --
h --

-
--
-

0.OOE,;-00 

l.37E07 

f= The risk associated with total petro leumhydrocarbons does no t co ntribute to the cul1l.l lat ive toxicity calculation. 
g = Toxicity data for these chemicals are not available. Cleanup levels are based on s urrogate chemicals: 

Contaminant: benzo(g,h,i)perylene; surrogate: pyrene 

Contaminant: phenath rene; s urrogate: anthracene. 

h = Included in BAP equivalence concentration. 
- = no value/ not applicable 

BAP = benzo(a)pyn:ne 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-35 Direct Contact HQ and Excess Carcinogenic Risk for 600-374 Waste Site. 
Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value' Dose (RID)• Hazard Potency Factor• 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf1 

Metals 
Molybdenum 0.612 5.00E-03 l.53E-03 ·-
Non-COCs Cumulathe Hazard Quotient: l.53E-03 

Non-COCs Cumulati,e Excess Carcinogenic Risk: 

a = From WCH (2014j). Analytes quantified below background values listed in Table G-13 of the 
100-F/IU RI/FS (DOE-RL2014) are not included in risk calculations. 

b = Values obtained from Table G-12 of the 100-F/IU RI/FS (DOE-RL2014) . 
.. = no value/ not applicable 

COC = contaminant of concern 

Excess 
Carcinogenic 

Risk 

.. 

O.OOE+-00 

Table 1-36. Direct Contact HQ and Excess Carcinogenic Risk for 600-375 Waste Site. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID)• Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

Lead" 13.0 .. .. - --

Mercury 0.203 3.00E-04 8.46E-03 .. .. 

COCs Cumulati,e Hazard Quotient: 8.46E-03 

COCs Cwnulati,e Excess Carcinogenic Risk: O.OOE+-00 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs . Dose (RID)• Potency Factor • Value Hazard Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg•day)" 1 Risk 
Metals 
Cadmium 5.09 i .OOE-03 6.36E-02 -- -· 
Manr;,nese 1540 l.40E-0i i.38E-0l .. .. 

Molybdenum 1.07 5.00E-03 2.68E-03 -· .. 

Silver 0.465 5.00E-03 1.16E-03 .. .. 

Zinc 937 3.00E-0i 3.90E-02 .. .. 

Non-COCs Cumulati,e Hazard Quotient: 2.44E-0l 
Non-COCs Cumulati,e Excess Carcinogenic Risk: O.OOE+-00 

Total Cumulati,e Hazard Quotient: 2.52&01 
Total Cumulati,e Excess Cancer Risk : O.OOE+-00 
a= From WCH (2014k). Analytes quantified below background values lis ted in Table G-13 of the 

100-F/IU RI/FS (DOE-RL20l4) are not included in risk calculations. 
b = Values obtained from Table G- 12 of the 100-F/IU RI/FS (DOE-RL 2014). 
c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead leve ls rather than exposure levels or da ily intake. 
•· = no value/ not applicable 

COC = contaminant of concern 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-37. Direct Contact HQ and Excess Carcinogenic Risk for 600-376:1 Subsite. 
Maximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID) • Potency Factor b 
Value Hazard 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)" 1 

Arsenicc 10.2 3.00E--04 .. ' l.50E+oo 

Lead " 31.1 .. - -
Mercury · 0 .0 182 3.00E-04 7.58E-04 .. 

COCs Cumulathe Hazard Quotient: 7.SSE-04 

COCs Cumulathe Excess Carcinogenic Risk: 

Maximum Oral Reference Oral Carcinogenic 

Non-COCs Value . Dose (RID) • Hazard Potency Factor 

(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"1 

Metals 
Antimony 3.14 4.00E--04 9 .SIE-02 -
Molybdenum 0.6 14 5.00E--03 l.54E--03 -
Non-COCs Cumulati--, Hazard Quotient: 9.97E-02 
Non-COCs Cumulathe Excess Carcinogenic Risk: 

Total Cumulati--, Hazard Quotient: 1.00E-01 
Total Cumulati--, Excess Cancer Risk : 
a= From WCH (20141). Analytes quantified below background values lis ted in Table G- 13 of the 

100-F/IU RI/FS (DOE-RL 20l4) are not included in risk calculations . 
b = Values obtained fro m Table G- 12 of the 100-F/fU RI/FS (DOE-RL 2014). 
c = Arsenic cleanup level in EPA (2014) is not toxicity-based. Therefore, hai.a rd quot ient and excess 

carcinogenic risk calculations are no t performed for arsenic. 

b 

Excess 
Carcinogenic 

Risk 
.. 
.. 
.. 

O.OOE<-00 

&cess 
Carcinogenic 

Risk 

-
.. 

O.OOEtOO 

O.OOE+-00 

d = Lead does not have a reference dos e or cancer potency factor because toxic effects oflead are co rrelated 
with blood-lead levels ratherthan exposure levels or daily intake. 

•· = no value/ not app licable 

COC = contaminant of concern 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-38. Direct Contact HQ and Excess Carcinogenic Risk for 600-376:2 Subsite. 
Maximum Oral Reference Oral Carcinogenic 

COCs . Dose (RID)• Potency Factor b 
Value Hazard 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf ' 

Lead" 78.6 .. .. -
COCs Cwnulatiw Hazard Quotient: 0.00E+-00 

COCs Curnulatiw Excess Carcinogenic Risk: 

l\1aximum Oral Reference Oral Carcinogenic 

Non-COCs . Dose (RID)• Potency Factor • Value Hazard 
(mg/kg) (mg/kg-day) Quotient (mg/kg-day)"' 

Metals 
Chromium (Total) 28.8 I.S0E+OO 2.40E-04 .. 

Molybdenum 0.624 5.00E-03 l.56E-03 .. 

Non-COCs Cunwlatiw Hazard Quotient: 1.80&03 
Non-COCs Cwnulatiw Excess Carcinogenic Risk: 

Total Cwnulatiw Hazard Quotient: 1.80&03 
Total Cwnulatiw Excess Cancer Risk: 
a = From WCH (20141). Analytes quantified below background values listed in Table G-1 3 o f the 

100-F/IU Rl/FS (DOE-RL2014) are not included in risk calculations. 
b = Values obtained from Table G-12 of the JOO-F/IU Rl/FS (DOE-RL20!4). 

Excess 
Carcinogenic 

Risk 
.. 

0.00E+-00 

Excess 
Carcinogenic 

Risk 

-
-

0.OOE+-00 

0.00E+-00 

c = lead does not have a reference dose or cancer potency facto r because toxic effects of lead are correlated 
with blood-lead levels ra ther than exposure levels or daily intake. 

-- = no value / not applicable 

COC = contaminant of concern 

a e - Ui!ct T bl 139 D' C ontac tHQ ndEx a cess C arcmo gernc or - aste . Risk t 600 377 W s· 1te. 
Maximum Oral Reference Or.ii Carcinogenic Excess 

COCs Value . Do5!' (RID)b Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 Risk 

PCB Aroclor 1260 0.0386 .. .. 2.00E+OO 7.72E-08 

TPH- MotorOil c 22.8 .. .. .. .. 

COCs Cumulatiw Hazard Quotient: 0.OOE+-00 
COCs Cwnulatiw Excess Carcinogenic Risk: 7.72&08 
a= From WCH (2014m). Analy tes quantified below backgro_und values listed m Table G-13 of the 

100-F/IU Rl/FS (DOE-RL 2014) are not included in risk calculations . 
b = Values obtained fro m Table G-12 of th e 100-F/IU Rl/FS (DOE-RL 2014). 

c =The risk associated with total petroleum hydrocarbons does not contribute to the cumulative toxicity calculation. 
•·=no value/ not applicable 

COC = contaminant of concern 
TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-40. Direct Contact HQ and Excess Carcinogenic Risk for 600-378 Waste Site. 
Maximum Oral Reference Oral Carcinogenic Excess 

COCs Value . Dose (RID)• Hazard Potency Factor• Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf 1 

Risk 

Lead ' 11.9 - .. .. .. 
BAP equivalence concentration• 0.1 17 .. .. 7.30E+OO 8.52E-07 

TPH- Motor Oil' 31.2 -- - .. .. 
COCs Cwnulathe Hazard Quotient: O.OOE+-00 
COCs Cumulathe Excess Carcinogenic Risk: 8.52E-07 

Maximum Oral Reference Oral Carcinogenic Excess 
Non-COCs Value• Dose (RID)• Hazard Potency Factor• Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (mg/kg-dayf1 

Metals 
Antimony 3.18 4.00&04 9.94E-02 -
Boron 5.63 2.00E-01 3.52E.Q4 -
Cadmium 0.778 I.OOE-03 9.73E-03 -
Silver 0.638 5.00E-03 l.60E-03 -
Zinc 77.7 3.00E-01 3.24E-03 -
Semimlatile Organic Compounds, Including Polycyclic Aromatic Hydrocarbons 

Anthracene 0.0217 3.00E--01 9.04E-07 -
Benzo(a)anthracene • 0.114 .. .. 7.30E-0 I 

Benzo(b)fluoranthene 1 0. 101 .. .. 7.30E-0I 

Benzo(g.h,i)pery lene r 0.053 3.00E-02 2.21E-05 .. 
Benzo(k)fluoranthene • 0.0503 .. .. 7.30E-01 

Chrysene• 0.095 .. .. 7.30E-02 

Dibenz [ a,h]anthracene• 0.0025 1 .. .. 7.30E-01 

Fluoranthene 0.179 4.00E-02 5.59E-05 .. 

Phenanthrene r 0.107 3.00E-01 4.46E-06 .. 
Pyrene 0.184 3.00E-02 7.67E-05 .. 

Non-COCs Cwnulathe Hazard Quotient: l.14E-01 

Non-COCs Cwnulathe Excess Carcinogenic Risk: 

Total Cumulati .e Hazard Quotient: l.14E-01 
Total Cumulatiw Excess Cancer Risk: 
a= From WCH (2014n). Analy tes quantified below background values listed in Table G-13 of the 

100-F/!U RI/FS (DOE-RL 2014) are no t included in risk calculations . 

. b = Va lu es obtained fro m Table G-12 of the 100-F/IU RI/FS (DOE--RL 2014). 

c = Lead does not have a reference dose or cancer potency factor because toxic effects of lead are correlated 

with blood-lead levels ratherthan exposure levels or daily intake. 
d = From Table 2-19. Evalu ation of tbe COITl)liance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs . 

Ri sk 

-
-
-
-
.. 

.. 

-' 
I .. 

.. 

• .. 

' -
··' 
-
.. 
.. 

0.00.E+-OO 

8.52E07 

e =The risk associated with total petroleum hydrocarbons does not contribute to the currulative toxicity calculation. 

f = Toxicity data for these chemicals are not available. Cleanup levels are based on surrogate chemicals: 

Contaminant: benzo(g,h,i)perylene; surrogate: pyrene 

Contaminant: phenathrene; surrogate: anthracene. 

g = Included in BAP equ iv alence concentration. 
•· = no value / not applicable 

BAP = benzo(a)py rene 

COC = contaminant of concern 

PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 1 

Table 1-41. Direct Contact H Q and Ex cess C arcmo geruc IS or . aste . R" k fi 600 379 W s· 1te. 
Maximum Oral Reference Oral Carcinogenic Excess 

b 
COCs Value 

. Dose (RID)• Hazard Potency Factor Carcinogenic 
(mg/kg) (mg/kg-day) Quotient (mg/kg-dayr' Risk 

Mercwy 0.0358 3.00E-04 1.49E-03 .. .. 
BA P equivalence concentratiooc 0.00207 - -- 7.30E+OO l.5JE-08 

TPH-Motor oil+ Diesel Range 
d 21.2 - -- -- --

COCs Cumulathe Hazard Quotient: l.49E-03 

COCs Cumulathe Excess Carcinogenic Risk: 1.SlE-08 

Maximum Oral Reference Ord! Carcinogenic Excess 
Non-COCs Value . Dose (RID)• Hazard Potency Factor• Carcinogenic 

(mg/kg) (mg/kg-day) Quotient (rng/kg-dayr I 

Metals 
Antimony 1.84 4.00E-04 5.75E-02 --
Semi volatile Organic Compounds, lnduding Polycyclic Aromatic Hydrocarbons 

Benzo(b)fluoranthene ' 0.00192 - -- 7.30E-Ol 

Benzo(g.h,i)pery lene ' 0.00329 3.00E-02 l .37E-06 .. 

lndeno(l ,2.3-cd)pyrene' 0.00184 -- -- 7.30E-Ol 

Noo-COCs Cumulathe Hazard Quotient: S.7SE-02 

Noo-COCs Cumulathe Excess Carcinogenic Risk: 

Total Cumulathe Hazard Quotient: 5.90E-02 
Total Cumulati'le Excess Cancer Risk: 
a= From WCH (2014o). Analytes quantified below background values listed in Table G-13 of the 

I 00-F/IU RJ/FS (DOE-RL 2014) are not included in risk calculations . 

b = Values obtained from Table G-12 of the 100-F/IU RJ/FS (DOE-RL 2014). 
c = From Table 2-20. Evaluation of the compliance of BAP with cleanup levels includes the toxic equivalency 

concentrations of detected carcinogenic PAHs. 

Risk 

--

r --
-
r --

O.OOEt-00 

l.SlE-08 

d = The risk associated with total petro leum hydrocarbons does not contribute to the cumulative toxicity calculation. 

e =Toxicity data for these chemicals are not available. Cleanup levels are based on surro gate chemicals : 
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene 

f = Included in BAP equivalence concentration. 
-- = no value/ not applicable 
BAP = benzo(a)pyreoe 

COC = contaminant of concern 
PAH = polycyclic aromatic hydrocarbon 

TPH = total petroleum hydrocarbons 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Benzo(a)pyrene Toxic Equivalent Concentration Calculations 

Table 2-1. 600-279 Waste Site Toxic Equivalent Concentrations of 
Benzo(a)pyrene. 

Carcinogenic Polycyclic 
Aromatic llvdrocarbons 

Benzo[a loyrene 
Benzo[a]anthracene 
Benzofb lfluoranthene 
Benzo[k]fluoranthene 
Chrysene 
Dtbenzf a,h lanthracene 
Indeno[l,2,3-cd]pyrene 

• From WCH (2014a). 
-- = not detected 

Statistical Result 

(me:/k2) • 
0.0396 
0.0336 
0.0406 
0.0155 

0.0346 

--
--

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTEC 

(Unitless) (mg/kg) 
1 0.0396 

0.1 0.00336 
0.1 0.00406 
0.1 0.00155 

0.01 0.000346 
0.1 -
0.1 -

Total BAP TEC: 0.0489 

Table 2-2. 600-294 Waste Site Toxic Equivalent Concentrations of 
Benzo(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benzo[a )pyrene 

Benzo[a]anthracene 
Benzofb lfluoranthene 

Benzo[k]fluoranthene 

Chrvsene 
Dibenz[a,h]anthracene 
Indeno(l,2,3-cd]pyrene 

• From WCH (2014c). 
-- = not detected 

Maximum Result 

(DH!/kg) • 
--
--
--
--

--
--

0,0174 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTEC 

(Unitless) (m2/k2) 
l --

0.1 --
0.1 --
0.1 --

O.Ql --
0.1 -
0.1 0.00174 

Total BAP TEC: 0.00174 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Table 2-3. 600-294 Waste Site Toxic Equivalent Concentrations of 

Carcinogenic Polycyclic 
Aromatic drocarbons 

Benzo[a] yrene 

Benzo(a]anthracene 

Benzo fluoranthene 

Benzo[k]fluoranthene 

Chrysene 

Diben a,b]anthracene 

Indeno[l,2,3-cd]pyrene 

'From WCH (2014c). 
-- = not detected 

Benzo a 

Maximum Res ult 

(m /k ) • 

0.0174 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

ene. 
Toxic Equivalency 

Factor 
(Unitless) 

0.1 

0.1 

0.1 

0.01 

0.1 

0.1 

Total BAP TEC: 

BAPTEC 
(m /k 

0.00174 
0.00174 

Table 2-4. 600-298 Waste Site Toxic Equivalent Concentrations of 
Benzo(a ene. 

Carcinogenic Polycyclic 
Aromatic H drocarbons 

Benzo[a]pyrene 

Benzo[a]anthracene 

Benzo(b ]fluoranthene 

Benzo[k]fluoranthene 

Chrysene 

Dibenz{ a,h Jan thracene 

Indeno[l ,2,3-cd]pyrene 

• From WCH (2013a). 
-- = not detected 

Maximum Result 

(m /k ) • 
0.023 

0.028 

0.029 

0.013 

0.026 

0.020 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic Equivalency 
Factor 
nitless) 

1 

0.1 

0.1 

0.1 

0.01 

0.1 

0.1 

Total BAP TEC: 

Attachment: 2 

BAPTEC 
( /k ) 

0.023 

0.0028 

0.0029 

0.0013 

0.00026 

0.0020 

0.032 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Table 2-5. 600-300 Waste Site Toxic Equivalent Concentrations of 
B () enzo amyrene. 

Carcinogenic 
Polycyclicaromatic 

Hydrocarbons 
Benzo[a]pyrene 

Benzo[a]antbracene 

Benzofb ]fluorantbene 

Benzo[k]fluorantbene 
Chrysene 

Dibenz[a,b)anthracene 

Indeno[l ,2,3-cd)pyrene 

' From WCH (2013a). 
- = not detected 

Maximum Result 

(m!!/k2) • 
0.044 

0.0038 

0.072 

0.028 

0.055 

0.013 
0.035 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quivalency 
Factor BAPTEC 

(Unitless) (1111!/k2) 
1 0.044 

0.1 0.00038 

0.1 0.0072 

0.1 0.0028 
O.Dl 0.00055 
0.1 0.0013 
0.1 0.0035 

Total BAP TEC: 0.060 

Table 2-6. 600-320:l Subsite Toxic Equivalent Concentrations of 
Benzo(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benzo[a)pyrene 

Benzo[a)antbracene 

Benzo[b lfluorantbene 

Benzo[klfluorantbene 

Chrysene 

Dibenzf a,b)antbracene 

Indeno[l,2,3-cd)pyrene 

' From WCH (2013d). 
-- = not detected 

Maximum Result 

(m2/k2) • 
0.085 

0.15 

0.11 

0.040 

0.17 

--
0.06 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quivalency 
Factor BAPTEC 

(Unitless) (m2/k2) 
1 0.085 

0.1 0.015 

0.1 0.011 

0.1 0.004 

0.01 0.0017 

0.1 -
0.1 0.0060 

Total BAP TEC: 0.123 
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Attachment to Waste Site Reclassification Form 201 5-073 

ATTACHMENT 2 

Table 2-7. 600-320:3 Subsite Statistical Sampling Toxic Equivalent 
C fB () oncentrahons o enzo a1pyrene. 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benw[a)pyrene 

Benw[a]anthracene 

Benw[b ]fluoranthene 
Benw[k]fluoranthene 
Ouysene 
Dibenz[a,h]anthracene 
Indeno [ 1,2,3-cd)pyrene 

'From WCH (2013d). 
-- = not detected 

Statistical Result 

(mP/kl!) a 

--
1.3 

--
0.18 

--
--
--

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic Equiv.ilency 
Factor BAPTEC 

(Unitles s) (llll!/kl!) 
1 --

0.1 0.1 3 

0.1 --
0. 1 0.018 
0.01 --
0.1 --
0.1 --

Total BAP TEC: 0.148 

Table 2-8. 600-320:3 Subsite Focused Sampling Toxic Equivalent Concentrations 

Carcinogenic Polycyclic 
Aromatic Bvdrocarbons 

Benw [a)pyrene 
Benw[a)anthracene 

Benw[b )fluoranthene 

Benw(k]fluoranthene 

OJrysene 

Dibenz[a,h]anthracene 

lndeno [ 1,2,3-cd)pyrene 

' From WCH (2013d). 
-- = not detected 

0 fB ( ) enzo a1p, 

Maximum Result 

(llll!/ke) • 
0.012 
0.011 

--
0.0073 

--
--
--

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

reoe. 
Toxic Equiv.ilency 

Factor BAPTEC 
(Uiitless ) (llll!/ke) 

1 0.012 

0.1 0.0011 
0. 1 --
0.1 0.0CXJ73 

0.01 --
0.1 --
0. 1 --

Total BAP TEC: 0.014 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Table 2-9. 600-320:7 Subsite Toxic Equivalent Concentrations of 
Benzo(a)pyrene. 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benz.o[a)pyrene 

Be_nz.o(a]anthracene 

Benz.orb lfluoranthene 

Benz.o[k]fluoranthene 
Chrysene 

Dlbenz( a,h ]anthracene 
Indeno[l,2,3-cd]pyrene 

' From WCH (2013d). 
-- = not detected 

Maximum Result 

(m2/k2) • 
0.0080 

--
0.022 

0.0089 

0.0073 

--
0.032 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTEC 

(Unitless) (m2/k2) 
I 0.0080 

0.1 -
0.1 0.0022 

0.1 0.00089 

O.DI 0.000073 
0.1 --
0.1 0.0032 

Total BAP TEC: 0.014 

Table 2-10. 600-320:8 Subsite Toxic Equivalent Concentrations of 
Benzo(a)pyrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benzo[ a lnvrene 

Benz.o(a]anthracene 

Benzo[b ]fluoranthene 

Benz.o[k]fluoranthene 

Chrysene 

Dlbenz( a,h Janthracene 
Indeno (1 ;2,3-cd]pyrene 

' From WCH (2013d). 
-- = not detected 

Maximum Result 

(m2/k2)' 
0.052 

0.023 

0.060 
0.023 

0.026 

--
0.051 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTEC 

(Uni ti es s) (IDl!ikg) 
1 0.052 

0.1 0.0023 

0.1 0.0060 

0.1 0.0023 

0.01 0.00026 

0.1 --
0.1 0.0051 

Total BAP TEC: 0.068 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

T able 2-11. 600-356 Waste S ite Toxic Equivalent Concentrations of 

Be DZ,O ( a )pyre ne . 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benzo[a]pyrene 

Benzo[a ]anthracene 

Benzo[b ]fluoranthene 

Benzo[k:]flu oranthene 

Chrysene 
Dibenz[a,h]anthracene 
Indeno( l ,2,3-cd]pyrene 

' From WCH (2014e) . 
•· = not detected 

Statistical Result 

(mg/kg)• 
0.00128 

.. 
0.0118 

.. 

0.00391 
.. 
.. 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic Equiwlency 
Factor BAPTEC 

(Unitles s) (mg/kg) 
1 0.00128 

0.1 .. 
0.1 0.00118 

0.1 .. 

O.Dl 0.0000391 

0.1 .. 
0.1 .. 

Total BAP TEC: 0.00250 

T able 2-12. 600-369:2 Subsite Tox ic E quivalent Concentrations of 

Benzo(a)pyrene . 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benzo[a]pyrene 

Benzo[a]anthracene 

Benzofb ]fluoranthene 
Benzo[k:]fluoranthene 

Chrysene 
Dibenz[a,h]anthracene 

Indeno(l,2,3--cd)pyrene 

' From WCH (2014f). 
•· = not detected 

Maximum Res ult 

(mg/kg) ' 
.. 

.. 

0.0100 
.. 
.. 
.. 

.. 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic Equivalency 
Factor BAPTEC 

(Unitless ) (mg/kg) 
1 .. 

0.1 .. 

0.1 0.0010 

0.1 .. 

0.01 .. 
0.1 .. 
0.1 .. 

Total BAP TEC: 0.0010 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT2 

Table 2-13. 600-369:3 Subsite Toxic Equivalent Concentrations of 
Benzo(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benw[a]pyrene 

Benw[a]anthracene 

Benw[b ]fluoranthene 

Benwlklfluoranthene 

Chrysene 

Dibenz[ a,h )anthracene 
Indeno( I ,2,3-cd ]pyrene 

• From WCH (2014f). 
-- = not detected 

Statistical Result 

(rno/ke;) • 
0.092 

0.070 

0.12 

0.053 

0.10 

--
0.074 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quivalency 
Factor BAPTEC 

(Unities s) (me:/ke:) 
1 0.092 

0.1 0.0070 

0.1 0.012 

0.1 0.0053 

0.01 0.0010 

0.1 --

0.1 0.0074 

Total BAP TEC: 0.125 

Table 2-14. 600-369:4 Subsite Toxic Equivalent Concentrations of 
Benzo(a)nvrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benw(a)pyrene 

Benw[ a ]anthracene 

Benwfb lfluoranthene 

Benw[k]fluoranthene 

Chrysene 

Diben:zfa,h lanthracene 

Indeno[l ,2,3-cd)pyrene 

' From WCH (2014t). 
-- = not detected 

Maximum Result 

{11ll1/ke:)• 
0.014 

0.013 

0.023 

0.0061 
0.014 

--
-

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quivalency 
Factor BAPTEC 

(Unitless) (me/ke:) 
1 0.014 

0.1 0.0013 

0.1 0.0023 

0.1 0.0006 
0.01 0.0001 
0.1 --
0.1 --

Total BAP TEC: 0.018 
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Attachment to Waste Site Reclassification Form 20 15-073 

ATTACHMENT 2 

Table 2-15. 600-369:5 Subsite Toxic Equivalent Concentrations of 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benzo[a]pyrene 

Benzo [ a Jan thracene 

Benzo[b ]fluoranthene 

Benzo[k]fluoranthene 

Chrysene 

Dibenz( a,h Janthracene 

Indeno [ 1,2,3-cd)pyrene 

' From WCH (2014t). 
-- = not detected 

Benzo(a)pvrene. 
Toxic E.quivalency 

Statistical Result Factor BAPTEC 
(Illl!/kg) • (Unitless) (m2/kg) 

-- 1 --
-- 0.1 --

0.0076 0.1 0.00076 

-- 0.1 --
0.0059 0.01 0.000059 

-- 0.1 --
-- 0.1 --

To ta l BAP TEC: 0.00082 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Table 2-16. 600-370 Waste Site Excavation Statistical Sampling Toxic Equivalent 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benzo[a)pyrene 

Benzo(a]anthracene 

Benzo[b ]fluoranthene 

Benzo[klfluoranthene 

Chrysene 

Dibenz(a,h Janthracene 

Indeno[l ,2,3-cd)pyrene 

' From WCH (2014g). 
-- = not detected 

C fB () oncentrat1ons o enzo a)pyrene. 
Toxic E.quivalency 

Statistical Result Factor BAPTEC 
(m2/k2) • (Unitless) (m2/k2) 

0.0494 I 0.0494 
0.0165 0.1 0.001 65 
0.0405 0.1 0.00405 

-- 0.1 --
0.0155 0.01 0.000155 

-- 0.1 --
-- 0.1 --

Total BAP TEC: 0.0553 

BAP TEC = Benzo(a)p y rene toxic equivalent concentration 
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Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Table 2-17. 600-370 Waste Site Excavation Focused Sampling Toxic Equivalent 
Concentrations ofBenz.o(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

Benw[alovrene 

Benw [ a Janthracene 
Beowlb lfluoranthene 
Benw[k]fluoranthene 

Chrysene 
Dibenz{ a,h lanthracene 
Indeno[l,2,3-cdlovrene 

' From'WCH (2014g). 
-- = not detected 

Maximum Result 

(m2/k2) 
1 

0.00187 

0.00104 
0.00230 

--
0.000679 

--
--

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTFC 

(Unitless) (mv/ke) 

I 0.00187 
0.1 0.000104 
0.1 0.000230 
0.1 --

0.01 0.00000679 
0.1 --
0.1 --

Total BAP TEC: 0.00221 

Table 2-18. 600-372 Waste Site Toxic Equivalent Concentrations of 
Benw(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benw [ a ]pyrene 
Benw[ a ]anthracene 

Benw[b ]fluoranthene 
Benw[k]fluoranthene 
Chrysene 

Dibenz{ a,h Jan thracene 
Indeno[l,2,3-cd]pyrene 

• From WCH (2014i). 
-- = not detected 

Maximum Res ult 

(m2/k2) • 
0.00205 

0.00194 
0.0014 

--
0.0018 

--
--

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic F.quiwlency 
Factor BAPTFC 

(lJnitless) fmo/ke) 

1 0.00205 
0.1 0.000194 
0.1 0.000140 

0.1 --
0.01 0.000018 
0.1 --
0.1 --

Total BAP TEC: 0.00240 
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Final Action Eva! 

Attachment to Waste Site Reclassification Form 2015-073 

ATTACHMENT 2 

Table 2-19. 600-373 Waste Site Toxic Equivalent Concentrations of 

Carcinogenic Polycyclic 
Aromatic H drocarbons 

Benzo[a] yrene 
Benzo ( a Jan thracene 
Benzo[b ]fluoranthene 
Benzo fluoranthene 
Chrysene 
Dibenz[ a,h Jan thracene 
Indeno[ 1,2,3-cd ]pyrene 

. From WCH (2014j). 
-- = not detected 

Benzo a 

Maximum Res ult 

m /k 
. 

0.0154 
0.0187 

0.0123 

0.0203 
0.00105 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

ene. 
Toxic Equivalency 

Factor BAPTEC 
(Unitless) (m /k 

I 0.0154 
0.1 0.00187 
0.1 0.00123 
0.1 
0.01 0.000203 
0.1 
0.1 

Total BAP TEC: 0.0187 

Table 2-20. 600-378 Waste Site Toxic Equivalent Concentrations of 

Carcinogenic Polycyclic 
Aromatic H drocarbons 

Benzo[a]pyrene 
Benzo( a ]anthracene 

Benzo[b ]fluoranthene 
Benzo[k]fluoranthene 
Chrysene 
Dibenz[a,h anthracene 
Indeno[l ,2,3-cd]pyrene 

'From WCH (2014n). 
-- = not detected 

Benzo a 

Maximum Result 

(m /k ) • 
0.089 
0.114 

0.101 
0.0503 
0.095 

0.00251 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

ene. 
Toxic Equiva!ency 

Factor BAPTEC 
(Unitless) (m /k 

1 0.0890 

0.1 0.0114 

0.1 0.0101 
0.1 0.00503 

0.01 0.00095 
0.1 0.000251 
0.1 

Total BAP TEC: 0.117 

Attachment: 2 
Originator: I. B. Berezovskiy 
Checked: J . M. Capron 

Cale. No. 0100F-CA-V0409 

Sheet No. 10 of 11 
Date 8/3/15 
Date 8/3/15 

Rev. No._O_ 

uation of Additional 100-IU-2 & 100-IU-6 Waste Sites 

Rev. 0 

A-57 



Attachment to Waste Site Reclassification Form 20 15-073 

ATTACHMENT 2 

Table 2-21. 600-379 Waste Site Toxic Equivalent Concentrations of 
Benzo(a)ovrene. 

Carcinogenic Polycyclic 
Aromatic Hvdrocarbons 

Benzo[a]pyrene 

Benzo[ a ]anthracene 

Benzo[b lfluoranthene 
Benzo[k]fluoranthene 
Chrvsene 
Dibenz[a,h lanthracene 
Indeno[l,2,3-cd]pyrene 

' From WCH (20140). 
-- = not detected 

Maximum Result 

(m2/k2) • 
0.00169 

--
0.00192 

--

-
--

0.00184 

BAP TEC = Benzo(a)pyrene toxic equivalent concentration 

Toxic Equivalency 
Factor BAPTEC 

(Unitless) (m!!/k!!) 

I 0.00169 
0.1 --

0.1 0.000192 
0.1 -
0.01 --
0.1 --

0.1 0.000184 
Total BAP TEC: 0.00207 
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