
DOE/RL-2017-63
Revision 0

Annual Status Report (FY2017): Performance 
Assessment for the Environmental Restoration 
Disposal Facility 

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management 

P.O. Box 550 
Richland, Washington 99352 

  Approved for Public Release; 
Further Dissemination Unlimited 

Richland Operations 
Office 



DOE/RL-2017-63
Revision 0

Annual Status Report (FY2017): Performance Assessment for 
the Environmental Restoration Disposal Facility 

D. B. Teachout
CH2M HILL Plateau Remediation Company

W. B. Borlaug
CH2M HILL Plateau Remediation Company

Date Published
February 2018 

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management 

P.O. Box 550 
Richland, Washington 99352 

Release Approval Date 

  Approved for Public Release; 
Further Dissemination Unlimited 

By Mary P. Curry at 10:58 am, Apr 10, 2018

CD EU.S.NOEPEARTRME GNT OYF Richland Operations 
Office 

[APPROVED l 



DOE/RL-2017-63
Revision 0

LEGAL DISCLAIMER                                     
This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof or its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof. 
                                                                                                     

This report has been reproduced from the best available copy. 

Printed in the United States of America 
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Executive Summary 

In accordance with U.S. Department of Energy (DOE) requirements in 

DOE O 435.1 Chg 11 and DOE M 435.1-1 Chg 1,2 a determination of continued 

adequacy of the performance assessment (PA), composite analysis (CA), and disposal 

authorization statement (DAS) is required on an annual basis. This determination must 

consider the results of data collection and analysis from research, field studies, 

and monitoring. 

In 1996, the Environmental Restoration Disposal Facility (ERDF) began accepting 

low-level radioactive, hazardous, and mixed waste that was generated during 

Hanford Site cleanup activities. Designed to be expanded as needed, ERDF is comprised 

of a series of cells or disposal areas; currently there are a total of 10 cells. During this 

reporting period (fiscal year [FY] 2017, from October 1, 2016, through 

September 30, 2017), approximately 277,000 tons of waste were disposed at ERDF. 

As of September 30, 2017, an overall total of approximately 18.1 million tons of waste 

had been disposed at ERDF, which equates to approximately 86% of the facility’s 

disposal volume. 

As a condition of the DAS, disposal operations within ERDF must be in accordance with 

the waste acceptance criteria (ERDF-000113) that provide specific radionuclide disposal 

limits, waste form restrictions, and descriptions of acceptable waste packages in 

compliance with the requirements of DOE M 435-1.1 Chg 1. The ERDF waste 

acceptance criteria stipulate that waste disposed at ERDF is to be controlled on the basis 

of source, physical form, and contaminant concentration and activity levels. 

Concentration limits included in the ERDF waste acceptance criteria were extracted from 

the ERDF PA (CP-600894). A sum-of-fractions analysis of the ERDF inventory 

                                                      
1 DOE O 435.1 Chg 1, 2001, Radioactive Waste Management, U.S. Department of Energy, Washington, D.C. 

Available at: https://www.directives.doe.gov/directives-documents/400-series/0435.1-BOrder-chg1. 
2 DOE M 435.1-1 Chg 1, 2001, Radioactive Waste Management Manual, U.S. Department of Energy, 

Washington, D.C. Available at: https://www.directives.doe.gov/directives-documents/400-series/0435.1-DManual-1-

chg1. 
3 ERDF-00011, 2016, Environmental Restoration Disposal Facility Waste Acceptance Criteria, formerly WCH-191 
Rev. 4, Rev. 0, CH2M HILL Plateau Remediation Company, Richland, Washington. 
4 CP-60089, 2016, Performance Assessment for the Environmental Restoration Disposal Facility, Hanford, 
Washington, formerly WCH-520 Rev. 1, Rev. 0, CH2M HILL Plateau Remediation Company, Richland, Washington. 
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compared to the threshold concentration limits from inception through FY 2017 produces 

a result less than one, which confirms compliance with PA-imposed radionuclide limits. 

The ERDF PA groundwater and air-pathway results are used to develop radionuclides of 

concern and associated inventory threshold limits. Inventory thresholds for the 

groundwater pathway are based on an effective dose equivalent limit of 25 mrem/yr, and 

the inventory thresholds for the air pathway are based on an effective dose equivalent of 

10 mrem/yr. The sum-of-fractions analysis of the two scenarios produces results that are 

less than one, thus demonstrating compliance with the standards-based 

dose requirements. 

Three unreviewed disposal question screenings were completed during this reporting 

period. One unreviewed disposal question evaluation was completed to evaluate potential 

impacts of the ERDF inventory exceeding forecasted inventory values. No special 

analyses were completed during FY 2017. 

No research and development activities were completed or added during FY 2017. 

One research and development activity, “Long-Term Carbon-14 Release Rate,” remains 

to be completed when representative soil samples become available. 
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1 Changes Potentially Affecting the Performance Assessment, 
Composite Analysis, Disposal Authorization Statement, 

or Radioactive Waste Management Basis 

One aspect of demonstrating a reasonable expectation that performance objectives of the Environmental 
Restoration Disposal Facility (ERDF) continue to be met is a review of changes that have the potential to 
affect the performance assessment (PA) or disposal authorization statement (DAS). These changes 
include any discovered divergences from expected or planned conditions with regard to site 
characteristics or facility-related attributes that are potentially significant to facility performance, as 
well as any changes that result from voluntary design, construction, operations, or closure plans. 

Proposed changes and/or activities that may affect the PA or DAS are evaluated in accordance with a 
procedure on Unreviewed Disposal Questions (UDQ), which implements the change processes used to 
ensure compliance with DOE O 435.1 Chg 1, Radioactive Waste Management and DOE-STD-5002-
2017, DOE Standard Disposal Authorization Statement and Tank Closure Documentation.  
 
This chapter summarizes all change control process evaluations and screenings used to evaluate proposed 
actions, changes, and new information to determine if these activities are within the boundaries analyzed 
in the approved ERDF PA (CP-60089, Performance Assessment for the Environmental Restoration 
Disposal Facility, Hanford, Washington, formerly WCH-520 Rev. 1). Table 1 identifies the unreviewed 
disposal question evaluations and screenings. These evaluations and screenings invoke administrative 
actions; however, there is no indication of the need for a special analysis and there are no noted impacts to 
the PA, composite analysis (CA), DAS, or radioactive waste management basis (RWMB) resulting from 
the evaluations and screenings. Appendix A includes the screenings and the evaluation for this annual 
summary report. 

Design changes have not been made to the ERDF since the issuance of DOE/RL-2016-57, Annual Status 
Report (FY2016): Performance Assessment for the Environmental Restoration Disposal Facility. 

Table 1. Potential Changes Affecting the Performance Assessment 

Disposal 

Facility 

Unit 

UDQE/UCAQE or 

Change Control 

Process 

Identification 

Number 

Change, Discovery, 

Proposed Action, 

New Information 

Description Evaluation Results 

Special 

Analysis 

Number (if 

applicable) 

PA, CA, 

DAS, or 

RWMB 

Impacts 

ERDF UDQ-2017-001-S ERDF inventory 
exceeded forecast 

Positive UDQS; led 
to writing of 
UDQ-2017-001-E 

N/A None 

ERDF UDQ-2017-001-E ERDF inventory 
exceeded forecast 

Negative UDQE; 
special analysis is 
not required 

N/A None 

ERDF UDQ-2017-002-S 

Hafnium-182 omitted 
from ERDF waste 
acceptance criteria 
(ERDF-00011) 

Hafnium-182 added 
to ERDF waste 
acceptance criteria, 
Table B-1 
(ERDF-00011) 

N/A None 
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Table 1. Potential Changes Affecting the Performance Assessment 

Disposal 

Facility 

Unit 

UDQE/UCAQE or 

Change Control 

Process 

Identification 

Number 

Change, Discovery, 

Proposed Action, 

New Information 

Description Evaluation Results 

Special 

Analysis 

Number (if 

applicable) 

PA, CA, 

DAS, or 

RWMB 

Impacts 

ERDF UDQ-2017-003-S 

Elevated activated 
metal inventory values 
as identified in 
WCH-479 

Negative UDQS, 
UDQE or Special 
Analysis is not 
required. 

N/A None 

References:  
ERDF-00011, Environmental Restoration Disposal Facility Waste Acceptance Criteria, formerly WCH-191 Rev. 4. 
WCH-479, Inventory Data Package for ERDF Waste Disposal. 

CA = composite analysis 
DAS = design authorization statement 
ERDF = Environmental Restoration Disposal Facility 
N/A = not applicable 
PA = performance analysis 

RWMB = radioactive waste management basis 
UCAQE = unreviewed composite analysis question evaluation 
UDQE = unreviewed disposal question evaluation 
UDQS = unreviewed disposal question screening 
WMIS = Waste Management Information System 

 

1.1 Unreviewed Disposal Question UDQ-2017-001-S 

During of the fiscal year (FY) 2016 annual PA review, it was discovered that the radionuclide inventory 
disposed at the ERDF as of September 30, 2016, was greater than the inventory projected in the PA. 
The radionuclide inventory disposed exceeded the inventory projected for a number of radionuclides. 
A qualitative analysis to estimate dose at closure was performed to determine the effect of the increased 
inventory on projected dose. The analysis indicated that the all-pathways peak dose estimate would 
increase by 18% during the compliance period, and the acute and chronic inadvertent intruder dose 
estimates would increase by 8% and 6%, respectively. The increased dose estimates remained well below 
the performance objectives. 

1.2 Unreviewed Disposal Question UDQ-2017-001-E 

As indicated in the FY 2016 annual summary report (DOE/RL-2016-57), the radionuclide inventory 
disposed at ERDF at the end of FY 2016 exceeded the projected closure inventory (year 2035) for some 
radionuclides in the ERDF PA (CP-60089). Elevated disposed inventories were mainly attributed to 
three causes: 

 Excessive inventory values: WCH-479, Inventory Data Package for ERDF Waste Disposal, 
identified exaggerated ERDF inventories for 22 radionuclides as of September 2010 and 
recommended adjustments to lower, more accurate values. The lower values were used in the PA. 
The most significant of these (uranium, carbon-14, and technetium-99) have since been adjusted in 
the Waste Management Information System (WMIS) database to match (or nearly match) the 
adjusted inventories recommended in WCH-479. Adjustments to the remaining 14 radionuclides are 
planned to be completed during calendar year (CY) 2018. 
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 Intentional inflation of inventory occurring in the waste shipping process: Concentrations of 
radionuclides in waste are biased toward the high sample values to ensure that shipping remains 
compliant with federal and state regulations. Due to the high volumes of waste transported to and 
disposed in the ERDF, remediation projects minimize the amount of sampling required in order to 
save sampling and analysis costs. This is generally done by sampling at outfalls and other 
process-based locations to collect worst-case scenario data that bounds the waste source. 
The ERDF PA (CP-60089) inventory forecast did not consider intentional inventory inflation.  

 Legitimate inventory increases: Actual increases to the WCH-479 projected inventories (as opposed 
to intentional inventory inflation) due to increases in previous forecasts and the discovery of new 
waste sites. 

An analysis was performed to determine the impact of an increased inventory projection (current disposed 
inventory plus remaining forecasted) to the performance objectives/measures and to the radionuclide 
concentration and inventory limits listed in ERDF-00011, Environmental Restoration Disposal Facility 
Waste Acceptance Criteria, formerly WCH-191 Rev. 4. For this analysis, the original forecasted inventory 
at closure (from 2011 through 2035) was added to the current inventory (disposal through 
September 30, 2016, and decay-corrected to the closure date. The results of the analyses indicated small 
increases in the peak all pathways (0.7% increase with respect to the performance standard) and the peak 
atmospheric pathway (1.8% increase with respect to the performance standard) doses from 1.02 to 
1.2 mrem/yr within the compliance period, which is only 1.2% to 12% of the allowed performance 
objectives doses. The dose increase is primarily attributed to the increase in hydrogen-3 (tritium) 
inventory at closure, which results in an increase to the air-pathway dose; the groundwater pathway dose 
remains unchanged. The factor of 7 increase in radon flux (from 0.11 to 0.83 pCi/m2/s) is due to 
a corresponding increase in the radium-226 inventory (parent radionuclide of radon-222) from 
1.7 to 2.4 Ci at closure. The radon flux continues to remain negligibly small (approximately 5% of the 
allowed performance objectives dose) and well below the performance standard of 20 pCi/m2/s. 

It will be necessary to revise the forecasted inventory based on the discovered condition that the recorded 
facility inventory exceeds the inventory forecast at closure. Revision of the forecast will be documented 
and considered for a future PA revision. 

1.3 Unreviewed Disposal Question UDQ-2017-002-S 

Hafnium-182 was identified as a radionuclide potentially present in K East Reactor basin waste, yet this 
radionuclide was not included in the ERDF waste acceptance criteria (ERDF-00011). The concentration 
was calculated to be as high as 5.51E+01 pCi/g, and its half-life of 8.9E+06 years exceeded the waste 
acceptance criteria threshold criteria of 2 years. However, the total activity of hafnium-182 was projected 
to be 6.8E-05 Ci. Based on the projected activity being significantly below 1 Ci, hafnium-182 was added 
to Appendix B, Table B-1 of the ERDF waste acceptance criteria. 

1.4 Unreviewed Disposal Question UDQ-2017-003-S 

WCH-479 identified that the WMIS database showed elevated radionuclide activities for calcium-41, 
nickel-59, nickel-59 activated metal (AM), nickel-63, nickel-63AM, molybdenum-93, niobium-93m 
(metastable), zirconium-93, niobium-94, niobium-94AM, silver-108m, and barium-133. Table 2-8 in 
WCH-479 includes recommendations for adjusted activity values to align the inventory with historical 
inventory recorded for the waste sites sending waste to the ERDF. The adjusted activities were developed 
following a thorough evaluation of conservative bias, leading to the elevated inventory estimates for 
waste disposed at ERDF. Table 2-8 in WCH-479 provides rationale for the inventory. Activity reductions 
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evaluated in the screening are applicable for waste disposed between July 1, 1996, and 
September 30, 2010. 

2 Cumulative Effects of Changes 

This chapter includes an evaluation and discussion of the cumulative effects of all the changes identified 
in Chapter 1. The changes identified do not have a cumulative effect based on the variance in application 
of the event resolution. One change will lead to revision of the inventory forecast, one change simply 
adds a minor constituent to the ERDF waste acceptance criteria (ERDF-00011), and one change will 
lower the WMIS inventory for activated metals. Effectively, these changes are uniquely considered, thus, 
have no cumulative effect. 

The CA supporting this PA is reported in PNNL-11800, Composite Analysis for Low-Level Waste 
Disposal in the 200 Area Plateau of the Hanford Site; and PNNL-11800, Addendum-1, Addendum to 
Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of the Hanford Site. The CA 
is maintained separately under its own maintenance plan (DOE/RL-2000-29, Maintenance Plan for the 
Composite Analysis of the Hanford Site, Southeast Washington). The concurrent annual status report for 
the CA is provided in DOE/RL-2017-55, Annual Status Report (FY 2017): Composite Analysis for Low 
Level Waste Disposal in the Central Plateau of the Hanford Site. 

3 Waste Receipts 

The ERDF is operated on behalf of the U.S. Department of Energy, Richland Operations Office 
(DOE-RL) for the disposal of Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA) waste and specific non-CERCLA and Resource Conservation and Recovery Act 
of 1976 (RCRA) past-practice waste originating from within the Hanford Site boundary, as identified in 
EPA et al., 2007, Amendment to the Record of Decision for the USDOE Hanford Environmental 
Restoration Disposal Facility (issued in June 2007). Waste types received at the ERDF include 
contaminated soil from CERCLA cleanup activities at the Hanford Site, debris generated from 
Hanford Site decontamination and decommissioning activities, and activated metal from solid waste 
burial grounds and other locations. 

The WMIS database provides actual waste disposal information for ERDF. According to WMIS database 
records, during FY 2017, a total of 2.77E+05 tons (2.51E+11 g) of waste containing 1.87E+04 Ci was 
disposed. Records also indicate that from inception through the end of FY 2017, a total of 1.81E+07 tons 
(1.65E+13 g) of waste containing 2.07E+05 Ci has been disposed. Table 2 shows the waste disposed from 
inception through FY 2017 and the estimated disposal capacity. 

Table 3 shows the activity of waste received at ERDF during FY 2017 and from inception through 
FY 2017 (as reported in the WMIS database). The activity for each radionuclide in the disposed waste 
was converted to an activity density by dividing the activity by the mass and converting the curie values 
to picocurie values. Activity density from inception to date was compared to the waste acceptance criteria 
values to calculate the sum of fractions (SOF).   
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Table 2. Waste Receipts 

Disposal 

Facility 

Unit 

Waste 

Disposed to 

Date 

(tons) 

PA Estimated 

Disposal 

Capacity 

(tons) 

Percent Filled 

Volume 

(%) 

Sum of Fractions or Total 

Curie versus PA 

Curie Limit 

PA/CA 

Impacts 

ERDF 18,149,642 21,000,000 86.4 1.75E-02* None 

* Sum of fractions based on comparing the waste received to date to the ERDF waste acceptance criteria (ERDF-00011, 
Environmental Restoration Disposal Facility Waste Acceptance Criteria, formerly WCH-191 Rev. 4). 

CA = composite analysis 
ERDF = Environmental Restoration Disposal Facility 
PA = performance assessment 

 

Table 3. Summary of ERDF Radionuclide Inventory for FY 2017 and Since Facility Inception 

Nuclide 

ERDF Waste 

Acceptance 

Criteria FY 2017 Inception through FY 2017 

Activity Density 

(pCi/g) 

Activity 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Activityb 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Waste 

Acceptance 

Criteria 

Fraction 

Ac-227 2.83E+03 8.17E-05 3.25E-04 1.45E-02 8.83E-04 3.12E-07 
Ag-108m 6.99E+04 4.85E-04 1.93E-03 1.13E+03 6.86E+01 9.82E-04 
Am-241 8.25E+04 2.37E+01 9.44E+01 9.57E+02 5.81E+01 7.05E-04 

Am-242m N/A 4.58E-03 1.82E-02 2.14E-01 1.30E-02 — 
Am-243 6.49E+04 3.54E-03 1.41E-02 8.36E-01 5.08E-02 7.82E-07 
Ba-133 N/A 5.37E-05 2.14E-04 1.47E+01 8.93E-01 — 

Be-7 N/A 6.93E-07 2.76E-06 2.90E-04 1.76E-05 — 
Bi-207 N/A — — 7.02E-05 4.26E-06 — 
C-14 c 2.43E+05 1.26E+01 5.02E+01 2.01E+03 1.22E+02 5.03E-04 
Ca-41 N/A 2.06E-04 8.19E-04 9.66E+00 5.87E-01 — 

Cd-113m 1.00E+06 9.49E-03 3.78E-02 5.34E+00 3.24E-01 3.24E-07 
Ce-144 N/A — — 5.05E-03 3.07E-04 — 
Cf-249 N/A — — 8.91E-04 5.41E-05 — 
Cf-252 N/A — — 1.63E-04 9.87E-06 — 
Cl-36 4.32E+03 — — 3.72E-05 2.26E-06 5.23E-10 

Cm-242 N/A 2.21E-03 8.78E-03 2.85E+00 1.73E-01 — 
Cm-243 8.98E+05 6.66E-03 2.65E-02 2.82E+00 1.71E-01 1.91E-07 
Cm-244 4.76E+06 9.61E-01 3.82E+00 8.03E+00 4.88E-01 1.03E-07 
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Table 3. Summary of ERDF Radionuclide Inventory for FY 2017 and Since Facility Inception 

Nuclide 

ERDF Waste 

Acceptance 

Criteria FY 2017 Inception through FY 2017 

Activity Density 

(pCi/g) 

Activity 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Activityb 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Waste 

Acceptance 

Criteria 

Fraction 

Cm-245 N/A 8.61E-07 3.43E-06 3.39E-06 2.06E-07 — 
Cm-246 N/A 7.59E-10 3.02E-09 8.75E-09 5.31E-10 — 
Cm-247 N/A — — 2.81E-16 1.70E-17 — 
Cm-248 N/A — — 2.91E-17 1.77E-18 — 
Co-58 N/A — — 6.90E-01 4.19E-02 — 
Co-60 d 7.18E+09 1.09E+01 4.32E+01 1.40E+04 8.52E+02 1.19E-07 
Cs-134 N/A 1.54E-03 6.13E-03 2.22E+01 1.35E+00 — 
Cs-135 N/A 4.81E-03 1.91E-02 5.42E-01 3.29E-02 — 
Cs-137 8.47E+05 5.38E+02 2.14E+03 2.71E+04 1.65E+03 1.94E-03 
Eu-150 N/A — — 1.11E-02 6.72E-04 — 
Eu-152 1.23E+07 1.16E+01 4.60E+01 6.99E+03 4.24E+02 3.45E-05 
Eu-154 1.75E+08 3.90E+00 1.55E+01 2.21E+03 1.34E+02 7.68E-07 
Eu-155 N/A 7.07E+00 2.81E+01 2.81E+02 1.71E+01 — 
Fe-55 N/A 7.15E-02 2.85E-01 4.63E+01 2.81E+00 — 
Fe-59 N/A — — 3.35E-03 2.03E-04 — 
H-3 2.34E+11 1.73E+04 6.88E+04 8.21E+04 4.98E+03 2.13E-08 

I-129 3.63E+04 1.01E-03 4.00E-03 6.12E-02 3.72E-03 1.02E-07 
K-40 N/A 8.25E-02 3.28E-01 2.16E+02 1.31E+01 — 
Kr-85 N/A 3.86E+00 1.54E+01 6.96E+00 4.23E-01 — 
Mn-54 N/A 2.21E-04 8.81E-04 2.16E-01 1.31E-02 — 
Mo-93 3.35E+05 1.57E-03 6.26E-03 4.67E+00 2.84E-01 8.47E-07 
Na-22 N/A 1.83E-05 7.28E-05 1.63E-02 9.87E-04 — 

Nb-93m 2.82E+09 2.33E-01 9.26E-01 2.49E+01 1.51E+00 5.36E-10 
Nb-94 d 5.90E+04 2.82E-05 1.12E-04 9.50E+00 5.77E-01 9.78E-06 
Ni-59 d 2.48E+07 7.54E-01 3.00E+00 1.42E+03 8.64E+01 3.48E-06 
Ni-63 d 1.97E+07 6.46E+01 2.57E+02 3.58E+04 2.17E+03 1.10E-04 
Np-237 3.00E+04 4.95E-03 1.97E-02 6.97E-01 4.23E-02 1.41E-06 
Pa-231 2.29E+03 1.06E-05 4.21E-05 1.07E-03 6.50E-05 2.84E-08 
Pb-210 N/A 7.73E-06 3.07E-05 9.89E-01 6.01E-02 — 
Pd-107 N/A 8.83E-04 3.51E-03 2.34E-02 1.42E-03 — 
Pm-147 N/A 3.68E-01 1.46E+00 1.43E+02 8.69E+00 — 
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Table 3. Summary of ERDF Radionuclide Inventory for FY 2017 and Since Facility Inception 

Nuclide 

ERDF Waste 

Acceptance 

Criteria FY 2017 Inception through FY 2017 

Activity Density 

(pCi/g) 

Activity 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Activityb 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Waste 

Acceptance 

Criteria 

Fraction 

Po-209 N/A — — 1.09E-02 6.60E-04 — 
Pu-238 1.41E+05 3.51E+00 1.40E+01 1.12E+02 6.77E+00 4.80E-05 
Pu-239 5.87E+04 1.78E+01 7.10E+01 5.92E+02 3.60E+01 6.13E-04 
Pu-240 5.92E+04 8.29E+00 3.30E+01 2.77E+02 1.68E+01 2.84E-04 
Pu-241 3.65E+08 7.96E+01 3.17E+02 9.69E+03 5.89E+02 1.61E-06 
Pu-242 6.15E+04 3.69E-03 1.47E-02 1.45E+00 8.83E-02 1.44E-06 
Pu-244 N/A — 0.00E+00 2.59E-08 1.57E-09 — 
Ra-226 5.04E+03 8.05E+00 3.20E+01 1.98E+01 1.20E+00 2.38E-04 
Ra-228 1.60E+03 1.46E-02 5.79E-02 7.12E+00 4.32E-01 2.70E-04 
Re-187 N/A 2.56E-13 1.02E-12 1.59E-07 9.64E-09 — 
Rn-222 N/A — — — 0.00E+00 — 
Ru-103 N/A — — 2.22E-03 1.35E-04 — 
Ru-106 N/A 6.82E-05 2.71E-04 3.78E-02 2.30E-03 — 
Sb-125 N/A 2.85E-02 1.13E-01 7.47E+01 4.54E+00 — 
Sb-126 N/A — — — 0.00E+00 — 
Se-79 2.19E+05 1.19E-02 4.73E-02 1.66E-01 1.01E-02 4.60E-08 

Sm-151 2.49E+08 1.48E+01 5.88E+01 9.16E+02 5.57E+01 2.24E-07 
Sn-113 N/A — — 2.54E-03 1.54E-04 — 

Sn-121m 3.16E+06 6.10E-01 2.43E+00 1.91E+01 1.16E+00 3.67E-07 
Sn-126 2.59E+04 1.00E-02 3.99E-02 2.79E-01 1.69E-02 6.53E-07 
Sr-90 1.05E+05 5.25E+02 2.09E+03 1.98E+04 1.20E+03 1.14E-02 
Tc-99 2.38E+04 5.56E+00 2.21E+01 4.76E+01 2.89E+00 1.22E-04 

Th-228 N/A 5.90E-02 2.35E-01 6.33E+00 3.85E-01 — 
Th-229 5.13E+03 1.08E-07 4.31E-07 2.35E-01 1.43E-02 2.78E-06 
Th-230 3.94E+04 4.30E-03 1.71E-02 2.64E-01 1.60E-02 4.07E-07 
Th-232 2.26E+04 1.07E-01 4.24E-01 2.16E+01 1.31E+00 5.80E-05 
Th-234 N/A — — 1.43E-08 8.69E-10 — 
Ti-44 N/A — — 2.52E-05 1.53E-06 — 
U-232 N/A 1.25E-03 4.98E-03 4.64E-03 2.82E-04 — 
U-233 2.64E+05 2.35E-01 9.33E-01 5.89E+01 3.58E+00 1.36E-05 
U-234 2.73E+05 5.09E+00 2.02E+01 2.58E+02 1.57E+01 5.74E-05 
U-235 2.10E+05 7.08E-01 2.82E+00 4.08E+01 2.47E+00 1.18E-05 
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Table 3. Summary of ERDF Radionuclide Inventory for FY 2017 and Since Facility Inception 

Nuclide 

ERDF Waste 

Acceptance 

Criteria FY 2017 Inception through FY 2017 

Activity Density 

(pCi/g) 

Activity 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Activityb 

(Ci) 

Activity 

Densitya 

(pCi/g) 

Waste 

Acceptance 

Criteria 

Fraction 

U-236 2.90E+05 6.43E-01 2.56E+00 2.50E+00 1.52E-01 5.24E-07 
U-238 2.87E+05 3.54E+01 1.41E+02 4.65E+02 2.82E+01 9.84E-05 
Zn-65 N/A — — 1.15E-03 7.01E-05 — 
Zr-93 1.97E+07 2.64E-01 1.05E+00 7.18E+01 4.36E+00 2.21E-07 

Total activity (Ci) 1.87E+04 — 2.07E+05 — — 
Waste acceptance criteria sum of fractions    1.75E-02 

Reference: ERDF-00011, Environmental Restoration Disposal Facility Waste Acceptance Criteria, formerly WCH-191 Rev. 4. 
a. Activity densities (pCi/g) were calculated using the waste disposal mass values reported in Table A-2 of ERDF-00011. 
b. Activity reported for inception through FY 2017 does not include inventory reductions identified in UDQ-2017-003-S. 
c. Includes carbon-14, carbon-14i, and carbon-14a (activated metal). 
d. Includes activated metal. 

ERDF = Environmental Restoration Disposal Facility 
FY = fiscal year 

N/A = not applicable 

 
A total of 1.87E+04 Ci was disposed of in FY 2017. Over 95% of the disposed activity was contributed 
by eight radionuclides, which comprised at least 1% of the cumulative waste activity. Radionuclides 
contributing at least 1% include cobalt-60, cesium-137, europium-152, europium-154, tritium, 
iodine-129, nickel-63, plutonium-241, and strontium-90. Of this subset of radionuclides, the largest 
contributor is tritium. 

From the period of inception through FY 2017, the SOF was 1.75E-02, which is an almost negligible 
increase over the previous FY. The SOF for FY 2016 was 1.73E-02. 

Figure 1 shows the mass of waste disposed each FY since inception. Waste disposal at the ERDF has 
dropped off over the past 3 years. The 618-10 Project was the largest waste generator during FY 2017. 
With completion of the 618-10 Project in early FY 2018, waste disposed at the ERDF is projected to 
slightly decrease from the FY 2017 rate over the next few years. Though presently lower than the 2017 
rates, waste disposed at the ERDF is eventually projected to increase based on the start of remediation 
operations at sites such as the 324 Building and the continuation of activities at facilities at sites such as 
the Plutonium Finishing Plant and the 100-K Area. 

Figure 2 shows the total mass of waste received cumulatively. FY 2017 had the lowest increase year after 
year when compared to all previous years of operation. Quantitatively, the waste mass received in 
FY 2017 accounts for 1.53% of the total waste mass received since inception. The slowing of total mass 
receipt is consistent with completion of remediation activities at sites previously sending waste to 
the ERDF. 
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Figure 1. Waste Material Disposed (tons) Each FY 

4 Monitoring 

DOE M 435.1-1 Chg 1, Radioactive Waste Management Manual, requires that monitoring results be 
compared to expected performance to determine consistency with conceptual models, evaluating other 
site monitoring activities for significant results, determining if better methodologies or technologies are 
available for monitoring, and evaluating the results of special studies or experiments. Monitoring 
associated with the ERDF PA (CP-60089) is specified in CP-60152, Performance Assessment Monitoring 
Plan for the Environmental Restoration Disposal Facility, formerly WCH-579 Rev. 1, and consists of 
near-field air monitors that are incorporated into the Hanford Site air monitoring system and groundwater 
wells that are incorporated into the Hanford Site groundwater monitoring system. 

Based on the dose calculations in the ERDF PA (CP-60089), the pathways of interest are air and 
groundwater for both operational and post-closure conditions at ERDF. The ERDF PA monitoring plan 
prioritizes data collection associated with these pathways (CP-60152). 
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Figure 2. Total Waste Material Disposed (tons) Each FY 

The only volatile radionuclides identified in the ERDF PA (CP-60152) as relevant to the post-closure 
air-pathway dose calculations are carbon-14, tritium, and iodine-129. Radionuclide-specific air-pathway 
inventory thresholds are calculated in the PA according to the maximum predicted air-pathway effective 
dose equivalent and 10 mrem/yr performance criterion for the purpose of developing ERDF waste 
acceptance criteria. The inventory threshold provides the maximum allowable inventory for a single 
radionuclide disposed in the facility. Table 4 provides the thresholds for the air-pathway radionuclides 
of interest. 

The ERDF PA (CP-60152) discusses the groundwater pathway dose assessment results for compliance 
case radionuclides. These results, combined with performance measures for the groundwater pathway, are 
used to derive generally applicable total inventory thresholds (i.e., waste acceptance criteria) for ERDF. 
Total inventory thresholds are provided only for those radionuclides that arrive at the compliance location 
in the saturated zone within the 10,000-year time period. These radionuclides are technetium-99, 
niobium-94, molybdenum-93, chlorine-36, and iodine-129.  

The thresholds are based on the predicted maximum concentrations in groundwater and the predicted 
maximum groundwater pathway dose at the compliance location 100 m (328 ft) downgradient of ERDF. 
An inventory threshold based on dose for a given radionuclide is calculated by taking the maximum 
effective dose equivalent contribution from that radionuclide within the time period of interest and 
calculating a corresponding inventory that is equivalent to 25 mrem/yr effective dose limit. Table 4 
provides the regulatory limits for the groundwater pathway. 
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Table 4. Air Pathway and All-Pathway Inventory versus Threshold Limits 

Disposal 

Facility 

Unit 

Monitoring 

Type 

Monitoring Results 

and Trendsa 

(Ci) 

Performance 

Objective Measureb  

(Ci) 

Action 

Level 

Action 

Taken 

PA/CA 

Impacts 

ERDFc C-14 
(air pathway) 

2.01E+03 
(8.3% of thresholdb) 2.43E+04 N/A None None 

ERDFc H-3 
(air pathway) 

8.21E+04 
(7.1% of thresholdb) 1.15E+06 N/A None None 

ERDFc I-129 
(air pathway) 

6.12E-02 Ci 
(1.5% of thresholdb) 4.00E+00 N/A None None 

ERDFd 
Tc-99 

(groundwater 
pathway) 

4.76E+01 
(6.6% of thresholdb) 7.24C+02 N/A None None 

ERDFd 
Nb-94 

(groundwater 
pathway) 

9.50E+00 
(2.7% of thresholdb) 3.49E+02 N/A None None 

ERDFd 
Mo-93 

(groundwater 
pathway) 

4.67E+00 
(0.6% of thresholdb) 8.11E+02 N/A None None 

ERDFd 
Cl-36 

(groundwater 
pathway) 

3.72E-05 
(negligible % of 

thresholdb) 
3.42E+02 N/A None None 

a. Disposed inventory from Waste Management Information System database as of September 30, 2017. 
b. Table 7-5 in CP-60089, Performance Assessment for the Environmental Restoration Disposal Facility, Hanford, 
Washington, formerly WCH-520 Rev. 1. 
b. Inventory thresholds were calculated based on U.S. Department of Energy air-pathway effective dose limit of 10 mrem/yr. 
c. Inventory thresholds were calculated based on all-pathway effective dose equivalent of 25 mrem/yr based on peak dose. 

CA = composite analysis 
ERDF = Environmental Restoration Disposal Facility 

N/A = not applicable 
PA = performance assessment 

 
The ERDF air-pathway dose calculations are predicated on post-closure carbon-14, tritium, and 
iodine-129 gases diffusing through the waste soil and cap. For the air pathway, inventory thresholds for 
carbon-14, tritium, and iodine-129 are the only volatile radionuclides requiring evaluation by the 
ERDF PA (CP-60089) for air-pathway dose calculations. Iodine-129 is the only radionuclide that is 
present in both the groundwater-pathway and air-pathway inventory threshold calculations. However, the 
air-pathway inventory thresholds for iodine-129 are much lower than for the groundwater-pathway 
inventory thresholds and, therefore, are considered the ultimate inventory threshold for iodine-129. 

Tracking the WMIS reported inventory against the threshold limits for a given radionuclide provides 
a confirmatory assessment of compliance with DOE O 435.1 Chg 1. 

Because the waste disposed at the ERDF forms a mixture of the radionuclides of concern, it is also 
prudent to compute an SOF for the air and groundwater pathways. This is accomplished by dividing each 
monitored result by the corresponding limit and then summing the results. For the air pathway, the SOF 
computes to 0.169, and for the groundwater pathway the SOF computes to 0.099. 

Table 5 provides a comparison of the updated total inventory at closure to the performance objectives 
and measures. 
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Table 5. Results of Evaluating the Updated Total Inventory at Closure for the Compliance Period 

Disposal 

Facility Unit 

Monitoring 

Purpose 

Monitoring Results 

and Trendsa 

PA Expected 

Behavior 

Action 

Taken 

PA/CA 

Impacts 

ERDF All pathways 1.20 mrem/yr <25 mrem/yr EDE None None 
ERDF Atmospheric 1.20 mrem/yr <10 mrem/yr EDE None None 
ERDF Atmospheric 0.83 pCi/m2/s <20 pCi/m2/s None None 

ERDF Acute inadvertent 
intruder 5.94 mremb <500 mrem EDE None None 

ERDF Chronic inadvertent 
intruder 9.82 mrem/yrb <100 mrem/yr EDE None None 

ERDF Groundwater 
protection 0 mrem/yr Beta-gamma dose 

≤4 mrem/yr None None 

ERDF Groundwater 
protection 0 pCi/L 

Gross alpha activity 
concentration (excluding 

radon and uranium) 
≤15 pCi/L 

None None 

ERDF Groundwater 
protection 0 pCi/L 

Combined Ra-226 and 
Ra-228 concentration 

≤5 pCi/L 
None None 

ERDF Groundwater 
protection 0 g/L Uranium concentration 

≤30 g/L None None 

ERDF Groundwater 
protection N/A Sr-90 concentration 

≤8 pCi/Lc None None 

ERDF Groundwater 
protection 0 pCi/L H-3 concentration 

≤20,000 pCi/L None None 

a. Compliance at 100 m downgradient of ERDF, except for inadvertent intruder scenarios. 
b. Calculated at 100 years after closure. 
c. Not applicable; strontium-90 was screened out during evaluation of the groundwater pathway due to its relatively short 
half-life and its low mobility in the subsurface. 

CA = composite analysis 
EDE = effective dose equivalent 
ERDF = Environmental Restoration Disposal Facility 

N/A = not applicable 
PA = performance assessment 

5 Research and Development 

The research and development (R&D) activities considered for the ERDF are described in CP-60150, 
Environmental Restoration Disposal Facility Performance Assessment Maintenance Plan formerly 
WCH-562 Rev. 1. 

This chapter summaries the R&D, field studies, and other activities that could potentially impact the basis 
of the ERDF PA (CP-60089). Table 6 summarizes the R&D activities for this reporting period. 

No R&D activities were completed or added during FY 2017. One R&D activity, “Long-Term Carbon-14 
Release Rate,” remains to be completed when representative soil samples become available. 
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Table 6. R&D Activities 

Document Number Results PA/CA Impacts 

No research and development activities to report this period. 

CA = composite analysis 
PA = performance assessment 

6 Planned or Contemplated Changes 

This chapter identifies any changes in facility operations, waste receipts, waste form behavior, monitoring 
data, R&D data, or land-use decisions during the reporting period that have affected PA assumptions and 
conclusions. If such changes exist, potential impacts are addressed, and recommended changes that are 
needed to address the impact of the reported change are identified. 

During this reporting period, no changes have occurred to cause substantive changes in disposal facility 
operations, disposal facility performance, or PA assumptions. Table 7 shows the proposed change of 
modifying the waste inventory forecast, as well as subsequent revisions to other PA-related documents 
(e.g., waste acceptance criteria or maintenance plan), so the inventory forecast is no longer exceeded and 
the disposed inventory may be assessed against the forecasted inventory. 

7 Status of Disposal Authorization Statement Conditions 
and Key and Secondary Issues 

This chapter provides a status update for any DAS conditions and key or secondary issues resulting from 
review by the Low-Level Waste Disposal Facility Federal Review Group of the ERDF PA (CP-60089) 
and other technical basis documents (e.g., monitoring plan and closure plan). As shown in Table 8, there 
are no outstanding conditions or issues to update in this annual summary report.  

I I 
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Table 7. Planned or Contemplated Changes 

Planned or 

Contemplated Changes Change Basis PA/CA Impacts Schedule 

Update radionuclide 
inventory forecast 
Affected documents: 
 Waste acceptance 

criteria 
 Maintenance plan 

UDQ-2017-001-E 
(disposed inventory exceeds the 
forecasted inventory) 

Special analysis expected to be 
performed to evaluate the 
increased inventory forecast. 
Results expected to continue to 
be well below the performance 
standards. 

FY 2019 
(projected) 

Update waste 
acceptance criteria 
(ERDF-00011) 

UDQ-2017-002-S 
(hafnium-182 omitted from the 
ERDF waste acceptance criteria; 
add hafnium-182 to waste 
acceptance criteria, Table B-1) 

None FY 2018 
(projected) 

Update maintenance plan 
(CP-60150) 

Editorial corrections to: 
 Section 3.2, “Research and 

Development” 
 Appendix B, “Maintenance Plan 

Schedule of Activities” 

None FY 2018 
(projected) 

References:  
CP-60150, Environmental Restoration Disposal Facility Performance Assessment Maintenance Plan formerly 
WCH-562 Rev. 1. 
ERDF-00011, Environmental Restoration Disposal Facility Waste Acceptance Criteria, formerly WCH-191 Rev. 4. 

CA = composite analysis 
ERDF = Environmental Restoration Disposal Facility 

FY = fiscal year 
PA = performance analysis 

 

Table 8. Status of DAS Conditions and Key and Secondary Issues 

Disposal 

Facility/Unit 

Key/Secondary 

Issue or DAS 

Condition 

Number 

Issue 

Description 

Initial 

Resolutions 

Schedule 

Date 

Projected 

Resolution 

Scheduled 

Date 

Disposition 

Documentation 

and Date 

Completed 

PA/DAS 

Impact 

ERDF None N/A N/A N/A N/A N/A 

DAS  =  disposal authorization statement 
ERDF  =  Environmental Restoration Disposal Facility 

N/A  =  not applicable 
PA  =  performance assessment 

8 Certification of the Continued Adequacy of the Performance Assessment, 
Composite Analysis, Disposal Authorization Statement, 

and Radioactive Waste Management Basis 

DOE M 435.1-1 Chg 1, Section IV.P (4)(c) states, “Annual summaries of low-level waste disposal 
operations shall be prepared with respect to the conclusions and recommendations of the performance 
assessment and composite analysis and a determination of the need to revise the performance assessment 
or composite analysis.” 
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Chapter 1 of this annual summary report outlines that no changes have occurred to cause substantive 
changes in disposal facility operations, disposal facility performance, and PA assumptions or results 
(Table 1), resulting in no additional cumulative effects. In summary, the information reviewed in this 
annual summary report resulted in no change to the PA or the DAS for the ERDF low-level waste 
disposal facility. 

8.1 Certification by the FEM or Designee 
I certify, to the best of my knowledge, that information in this annual summary report is true, accurate, 
and complete and that any proposed or implemented changes associated with the ERDF provide 
a reasonable expectation that the performance objectives/measures identified in DOE O 435. l Chg 1 will 
be met. 

er Date 
of Energy, Richland Operations Office 
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A Unreviewed Disposal Questions – Fiscal Year 2017 

Proposed changes and/or activities that may affect the PA or DAS are evaluated in accordance with a 
procedure on Unreviewed Disposal Questions (UDQ), which implements the change processes used to 
ensure compliance with DOE O 435.1 Chg 1, Radioactive Waste Management and DOE-STD-5002-
2017, DOE Standard Disposal Authorization Statement and Tank Closure Documentation. The procedure 
contains a three-tiered process:  
 
1. UDQ screening 

2. UDQ evaluation 

3. Special analysis 
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ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA 
(ERDF-PRO-EN-54046) 

UDQS No.: UDQ-201 7-001-S 
Proposed Activity: 
During performance of the FY 2016 annual periodic review, required by the Environmental 
Restoration· Disposal Facility Performance Assessment Maintenance Plan,WCH-562, Rev. 1, it 
was discovered that the radionuclide inventory disposed at ERDF as of 9/30/2016 is 
greater than the inventory projected in the WCH-520, Rev. 1, Performance Assessment for 
the Environmental Restoration Disposal Facility, Hanford Site, Washington, (ERDF PA) .. 
REVIEW the following questions against the proposed activity: Yes No NIA 
1. Does the proposed activity or new information Involve a change to the disposal facility from what has • 181 • 

been previously described or analyzed in the most recent Performance Assessment (CP-60089), 
approved Special Analyses, or approved UDQ Evaluations? 

2. Does the proposed activity or new information involve a change to the disposal process from what has • IT 
been previoualy described or analyzed in the most recent Performance Assessment (CP-80089), 
approved Special Analyses, or approved UDQ Evaluations? 

3. Does the proposed activity or new information Involve a change to the radionuclide disposal limits from • • 
what has been previously described or analyzed in the most recent Perfonnance Assessment 
(CP-60089), approved Special Analyses, or approved UDQ Evaluations? 

4. Does the proposed activity or new information involve a change to the Waste Aoteptance Criteria from • I&! • 
what has been previously described or analyzed in the most recent Performance Assessment 
(CP-60089), approved Special Analyses, or approved UDQ Evaluatlons 

5. Does the proposed activity or new information involve a change to what has been previously described 181 • • 
or analyzed in the most recent Perfomiance Assessment (CP~89) or approved Special Analysis, 
inputs, and assumptions? 

6. Does the proposed activity or new information involve a change to the facility closure design or criteria 
from what has been previously described or analyzed in the most recent Perfonnance Assessment 
(CP-6OO89), approved special analyses, approved UDQ evaluations, or associated closure plan 
(CP-6O151)? 

7. Does the prop068d activity or new Information involve a test or experiment not described or analyzed 
in the most recent Performance Assessment (CP-60089), approved special analyses, approved UDQ 
evaluations, or associated closure plan {CP-60151)? 

• 181 • 
I I 
! 

• 181 TI 
8. Does the proposed activity or new information involve any analytical errors, omissions, or deficiencies -• 181 • 

in the most recent Performance Assessment (CP-6O089), approved special analyses, approved UDQ 
evaluations, or associated closure plan (CP-60151)? 

I I 
Provide Explanation/Justification for all "Yes" answers: 
Radionuclide inventory Disposed in ERDF exceeded the inventory projected in the ERDF ·PA, 
CP-60154 for a number of radionuclides. A qualitative analysi's to estimate dose at 
closure was performed to determine the effect of the increased inventory on projected 
dose. The qualitative analysis showed that the All Pathways peak dose estimate would 
incr.ease by 18% during the compliance period and the Acute and Chronic inadvertent 
intruder dose estimates . would increase by 8% and 6 %, respectively. The increased dose 
estimates remain well below the PerfolJt\ance Objectives. 

cc: DOE-RL LFRG Representative 
DOE-RL Project Representati11e 

Page 1 of2 

-----

A-8007-288 (REV 0) 
I 
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. 
ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA (Continued) 

(EROF-PRO-EN-54046) 
UDQS.No.: ODQ-2017-001..;S 

If al questions above are answered "No" or •NfA" (defined by en 'X" In the box provided), _then a UDO Evaluation is not 
required, implement the proposed activity. If ahy of the questions above are answered "Yes" (defined by en 'X" m the 
box provided), then complete a UDQ Evaluation. · ------------Is a UDQ Evaluation required? ® Yes O No 
Originator: 
Michael Cashon 

:--_-__ Print Ffnlt end Last Name 
Reviewer: 

S ll I l- tJ\&111,\ 
Ptfnt First 1111d Laat "Name 

Supevl~ : -• A . • 

~~s(Name 

cc: DOE•RL LFRG Representative 
DOE-RL Project Representative 

} b , I , : "--;;_, =-----,..-------
Slgnatu,8 

Slgnfllure 

_____ ,f_,~f-01~ 
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ERDF UNREVIEWED DISPOSAL QUESTION EVALUATION (UDQE) 
(ERDF-PRO-EN-54046) 

UDQE No.: UDQ-2017-001-E 
1. Unrevlawed Dlspoeal Quastlon Evaluation Yes No NIA a. Is the proposed activity or new Information outside the bounds of the most rec:ent Performance 0 @ 0 Aaaesament (CP-60089) (e.g., does the pmposed activity or new information Involve a change to the 

baBlc disposal concept 88 desorlbed In the Performance Assessment auch 88 critical inputs/ 
888Umption)? 

b. If implemented, would the propoaed activity, the new informatjon, or discove,y, call into question the 0 @ 0 reuonable expectation pte1umption that the PA perfonnance objactivaa will be mat? 
c. VVould the radionuclde thraahold ~ration rimitl in the approved WAC (ERDF-00011) need to be 0 ® 0 changed to implement the propoeed activity? 
d. Ooea the new Information tasul In a change In the total Inventory limll:I In the approved WAC 0 @ 0 (ERDF-00011 )? · 

•• If implementad, would the propoaed activity or the new lnfonnatlon potantlally Impact any conditions or 0 @ 0 limltetlons in the Disposal Authorization Statement (DAS)? 
If all questions &bow are answered "Nou or •NJA• (defined by an "X" in the box provideclJ,. then implement the proposed 
activity. If any of the questions above are an1Wered "Yes" (defined by an "X" In the box provfded), then complete a 
special analyala. 
IS a speclai Analysis required? QYes @No 
Comments: (lfCOmments ar& Included as a separate attachment, check hel8 181} 
Attachments: 

A. Comments 
B. Fact Sheet 
C. Analysis 

Originator: 
S. Mehta 

Ptfnt Rm and LDt Name 
Reviewer: 
D. B.Teachout 

Ptfnt Rllt end Lui Name • 
ERDF Engineering: 
W. A, Borlaug · 

Print Rllt fltld Lui Name 

cc: DOE-RL LFRG Representative 
DOE-RL Projeet Repraaentative 

t-::>- · 
sts,n,,lut9 
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ERDF UN REVIEWED DISPOSAL QUESTION EVALUATION (UDQE) 
(ERDF-PRO-:EN-54046) 

UDQE No.: UDQ-2017-001-E 
Attachment A - Comments 

The radionuclide inventory disposed in ERDF at the end of FY2016 exceeded the projected closure inventory (at 
Year 2035) for some radionuclides in the ERDF PA (CP-60089). The source of the.additional Inventory is described 
in Attachment B. An analysis (see Attachment C, E<;:F-ERDF-17-0198, Rev. 0, Evaluation of Increased Inventory 
Disposed at ERDF on the Post-Closure ERDFPerformance Assessment) was performed to determine the impact of 
an increased invento_ry projection (current disposed inventory plus remaining forecast) to the performance · 
objectives/measures and to the radlonuclide concentration and inventory limits listed in the Waste Acceptance 
Criteria (ERDF-00011). For this analysis, the original forecasted inventory at closure· (from -2011 through 2035) 
was added to the current inventory (as disposed through 9/30/2016) and decay corrected to the closure date. 
The results of the analysis (see Attachment C, Table 7-1) sho.w a small Increase In the peak All Pathways (0.7% 
increase with respect to the Performance Standard) and the peak Atmospheric pathway (1.8% increase with 
respect to the Performance Standard) doses from 1.02 mrem/year to 1.20 mrem/year within the compliance 
period; still only·4.8%-12% of the allowed performance objectives doses. This dose increase is primarily attributed 
to the increase in tritium Inventory at c;losure that results in an increase to the air-pathway dose; the groundwater 
pathway do~e remains unchanged. The increase ·in radon flux (.from 0.11 to 0.83 pCi/m2/s) Is due to 
corresponding increase in inventory of Ra-226 (parent radionuclide of Rn-222) from 1.7 Ci to 12.4 Ci at 
closure. The radon flux continues to remain negligibly small (~4.2% of the allowed performance objectives dose) 
and well below the performance standard of 20 pCi/m2/s. 

While small increases in the PA results have occurred due to projected inventory adjustments, there is no impact 
on the radion1:1clide threshold concentrations and inventory threshold limits documented in the approved Waste 
Acceptance Criteria (ERDF-00011). As a result, the disposal requirements as per the current DAS remain 
unchanged and no Special Analysis is required. 

The.estimate of future disposed Inventory is highly uncertain; however, the analysis demonstrates that 
performance objectives and measure are still maintained with significant increases in inventory. The PA 
acknowledges this uncertainty and provides an inventory limit for 'disposal for dose contributing radionuclides 
that are included in the Waste A~ceptance Criteria. Similarly, the radior.iuclide threshold concentrations are not 
· impacted as they are calculated based on the ·maximum acceptable concentrations that car.i be disposed in ERDF 
The inventory disposal limits and concentration thresholds are evaluated on an annual basis using the sum of 
fractions and all criteria are curre~tly met. 

To improve waste inventory tracking, the "Environmental Restoration Disposal Facility Performance.Asses~ment 
Maintenance Plan" (CP-60150) v.,as revised to incorporate the activities identified in Attachment B. 
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ERDF UN REVIEWED DISPOSAL QUESTION EVALUATION (UDQE) 
·(ERDF-PRO-EN-54046) .. 

UDQE No.: UDQ-2017--001-E 
Attachment B - Fact Sheet 
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ERDF FY2016 Perfarmancie Assessment Annual Review 

Duiq pel'fonnanr.e of the fV 20~ annual periodk review. required l,v the WCH-562, Rev. 1, Etwironmentol Restoration 
Disposal Foctlity Performante Assessment Maintenance Pion, it was discovered that the radionuclide inventory disp0$ed 
at ERDF as of 9/30/2016 i$ greater than the Inventory projected in the WCH-520, Rev . .7,, fietform~ ~ssmenr /01 t~ 
Enllironmento/Jlesloration Disposal Facility. Htmfi,rd Sile, WMhlngton, (ERDF PA}. Followi.nt is a summary of the annual 
review, additional details will be Included in the EROF FV2016 Performante Assewnent Annual Review. 

L ERDF FY2016 lnwentory Review 

• Inventory was being ttadced with N!!ipeCt tQ the Petformance Standatds (e,&. DOE O 435.1 Chronit 
Inadvertent Intruder 100 mrem/year EDE) rather than with rt!$pett to the ERDf Performance 
Assessment RMI.tits. The dose generated by ERDF's lnvent.oty at closure 1$ estimated to be less than 15% 
of the Performance Standards. · · 

• CtaTent ERi>F Inventory linception to 9/M/2016) • Forecasted Inventory iS greater than the Inventory 
projected in tbe ERDF PA at closure for some r.adionudide$. lhe additfOnal 1m1entory IS dt,ie to: 

• Adjustl'.'nent!i to the cur.rent EADF invBitory Identified In WCH-419, R~. J, tm,enr«y Daro 
Padca~ for ERDF waste Oisposol, Table 2-1, have not yet been compieted. triventory : 

. adjustments that have been completed are documenred fn the published f\'2014 and f.Y2015 
ERDF annual summc1ry reports and the adjl,lstments completed during FY2016 wili ·1,e 
documented in the FY2016 EROF annual summary report. · · 

• lntentionai ow:,estimation as escrlbed In WOl-479, Rev. 1, lnllentory Data for ERDF 
Waste Disposal, Section 2.1. The radionucHde lnventorv in wasm shipmenis is intentionally. 
overestimat.ed to enwre that the concentration for each radicmuclide is bounded hV the · 
maximum radiQnudide concenll'ation encountered durin.s characterization. The radionuclide 
~~Mare not homogenously dl~trihtru!d at~ sites and selection of the maximum 
boundq values tends to represent the more concentrated waste t.ones rather than a true 
average value. 

• T~ additkmal waste charaeteritation (e.g. additional uranium in the waste from 618-10 and 
316-3) information was identified for the waste sources covered In the ERDF. PA. 

• use of unth!cayed radlonuctide inventory tracked irt the ERDf waste management information 
system CWM.IS) database in comparisons to decayed ll'lverllOl'Y' projettions in the ERDF PA. 

2. Effect of Additianal Inventor, on the EROF .PA Performance Objectives 
• A qualitative analysis of the increased inllel)tory with mpect to the ERDF PA perf!)rmance objec\kte$, 

!.wnmarited on following table, indlca~ t~l there Will be no appredabte increase in the peak dose 
values with respect to the Performance Standards and on1y minor increases with ~tt to the dose 
es.timated in the ERl)F PA (WCH-520, Rev.1, Table 7-1}. A quantitative anatvsis will be performed as 
part of the Unreviewed Disposel Oue$tlon Evaluation {UDQE). 

3. R""5ethe Plan tolmprove Wmtetnventoa, Traddn, . 
• ClarifV the requirement to evaluate the waste rece~ inventory with respect to the EftDF Performance 

Assessment Raults rather man to th!! performance standards. 
• lnaease the frequency of periodic ,evieWs specified in Section 3.3.1. RHUlts of the revlew1. wlll be 

documentf;!d In the annual summary report. 
• Prioritize and (IORtplete out$tandi. inventory adjustmr;ints identified in WCH-419, Rev. 1, lnllento,y 

Data Padtagefot EROF Wm~ DiffJOW, Table 2-1. 
• Increase the projeeted Inventory at closure to account for additional waste inventory identified by the 

availabllity of additional waste c:hat.-:teri:tatioti data, encountered durlns remed~tion, due to the 
overestimation of inVentory in ~aste ihlpmenu, etc. • 

• · Con$.ider decayi"8 the inventory ob1ained from WMIS to be more reprefflltatiW! ot the decayed 
inventory presentad in the ERDf PA. 

Oecem&er 7, 20111 
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ERDF UN REVIEWED DISPOSAL QUESTION EVALUATION (UDQE) 
(ERDF-PRO-EN~54046) ---------

U D Q E No.: UDQ-2017-001-E 
Attachment C-Analysis ~----------
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LEGAL DISCLAIMER 
I his report was prepared as an account of wo& sponsored by an agency of 
the United States Government Neither the United States Government nor 
any agency thereof, nor any of their employees, makes any warranty, 
express or implied, or assumes any legal liability or responsibility for the 
accuracy, completeness, or any third party's use or the results of such use 
of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to 
any specific commercial product, process, or service by trade name, • 
trademark, manufacturer, or otherwise, does not necessarily constitute or 
imply its endorsement, recommendation, or favoring l?Y the United States 
Government or any agency thereof or its contractors or subcontractors. The 
views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 

This report has been reproduced from the best available copy, 

Printed in the United Stales of Amertca 

ECF-ERDF-17-0198 
Revision 0 
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Basis of Qualifications for ECF Roles 
Preparer: Nazmul Hasan 
Hydrologist 

MS, Environmental Engineering. Washington State University, 2008 

BS, Ovil Engineering, Bangladesh University of Engineering and Technology, 2007 

Licenses: Professional Engineer, Washington State 

Naimul Hasan's professional experience encompasses numerical modeling of groundwater In the saturated and 
unsaturated zones, model calibration, groundwater management, geostatistics aniilysis, and programming In and 
application of multiple languages. In addition, he Is very accompllshed in software utilization and has aptitude in 
utilizing various codes Including FORTRAN, MODFLOW, MT3DMS, MODPATH, PEST, STOMP, ArcGIS, GoldSlm, 
Groundwater Vistas, RETC, R, and TecPlot. Nazmul specializes in groundwater and vadose zone modeling, 
specifically in subsurface flow and contaminant transport modeling. 

Checker: Amena Mayenna 
Environmental Scientist 
MS,-Envlronmental Engineering, Washington State University, 2008 

BS, Clvll Engineering, Bangladesh University of Engineering & Technology, 2007 

Ucenses: Professional Engineer (PE),-Washington State 

Amena Mayenna's professional experience has focused on numerical modeling of groundwater In the vadose and 
saturated zones, model calibration, groundwater management, and geosta~lstlcs analysis. Her work has been 
performed primarily to support performance assessment at a large federal restoration site. She uses her numerical 
modeling skills In support of risk assessment and determination of preliminary remediation goals. Amena is an 
experienced programmer and has applied multiple languages and mod.eling codes Including Fortran, MODFLOW, 
MT3D, MODPATH, Ground Water Vistas, STOMP, ArcGIS, and Leapfrog Hydro. 

Senior Reviewer: Sunil Mehta 
Prlnc1pal Hydrogeologlst 
PhD, Geology (Hydrogeology Emphasis), University of Kentucky, 2000 

MS, Geology, University of Louisiana, 1996 

MS, G~ology, University of Poona, India, 1990 

BS; Chemistry, Zoology, and Geology, University of Jodhpur, India, 1988 

Sunil Mehta's professional experience as a hydrogeologist has been focused on flow and transport modeling under 
variably saturated conditions, reactive transport modeling, performance assessment, and uncertainty analysis. He 
has gcilned this experience on projects Involving deep geologic isolation of high-level radioactive wastes, shallow 
disposal of low-level radioactive waste, and environmental restoration activities In accordance with local and 
federal regulations. Sunil's experience includes designing, developing, and applying numerical models to evaluate 
the performance of radioactive waste storage and disposal facilities. His work has encompassed developing flow 
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and reactive transport models for transuranics, conducting process and component modeling (e.g., unsaturated 
and saturated zone flow, colloid facilitated transport, and waste form degradation) and combining these models 
into a comprehensive probabilistic assessment tool used to forecast post-closure performance of a storage facility. 
In the area of environmental restoration, he has performed hydrogeological studies and groundwater flow and 
contaminant transport modeling to support the design of remedial systems to sequester and capture 
contaminants such as uranium and hexavalent chromium in periodically rewetted zones influenced by aquifer-river 
interactions. In addition, Sunil's water resources experience includes evaluating aquifer resource potential for 
agricultural needs through the Interpretation of geophysical logs and analysis of pumping test data, and using 
remote sensing techniques to support groundwater exploration. 

ECF Qualifications Page 2 of 2 
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maximum contaminant level 

Performance Assessment 

Subsurface Transport Over Multiple Phases 

Unreviewed Disposal Question 

vertical pipe unit 

waste acceptance criteria 

Washington Closure Hanford 

Waste Management Information System 

ii 



DOE/RL-2017-63, REV. 0

A-30



DOE/RL-2017-63, REV. 0

A-31

ECF-ERDF-17-0198, REV. 0 

1 Purpose 
DOE/RL-2016-57, Annual Status Report (FY 2016): Performance Assessment/or the Environmental 
Restoration Disposal Facility, identified that the currently disposed Environmental Restoaration Disposal 
Facility (ERDF) inventory exceeds the inventory estimated at closure used in the ERDF performance 
assessment (PA) calculations (CP-60089, Performance Assessment for the Environmental Restoration 
Disposal Facility, Haeford Site, Washington, formerly WCH-520, Rev. 11). A qualitative evaluation 
performed in DOE/RL-2016-57 indicated that the effective dose will increase marginally but will remain 
significantly below the performance objectives of the DOE O 435. i, Radioactive Waste Management. 
The pmpose of this environmental calculation file (ECF) is to provide a quantitative evaluation of the 
increased inventory estimates at closure and compares the new dose estimates against those documented 
in CP-60089. 

2 Background 
One aspect of demonstrating a reasonable expectation that performance objectives of ERDF continue to 
be met is a review of changes that will potentially affect the results of ERDF PA. These include any 
discovered divergences from expected or planned conditions, with regard to site characterisiics or facility-
related attn'butes that are potentially significant to facility performance. An unreviewed disposal question 
(UDQ) process is followed to assess the impact of discovered divergences on the ERDF PA results. This 
process is described in a procedure ERDF·PRO-EN-54046, Unreviewed Disposal Question (UDQ). The 
evaluation of inventory exceeclance is performed to meet the needs of this procedure• through completion 
of the UDQ screening and UDQ evaluation. 

The current inventory increase (beyond that estimated to be present in ERDF PA at closure) can be 
attributed to following causes: 

1. Intentional overestimation of disposed inventory occurs in the waste shipping process to ERDF. 
ConcentratioJ,lS of radionuclides in waste are biased towards the high concentration samples 
(instead of a more representative average concentration) to ensure that shipping remains 
compliant with the federal and state regulations. 

2. Unanticipated increase in waste received from 618-10 burial ground due to remedial activities. 
The 618-10 remediation project began processing concrete drums and vertical pipe unit~ (VP Us) 
while submerged in a box ofliquid grout. This allowed some of the waste to be classified as,Iow-
level waste. 

3. The remediation of316-3 Trench was not planned during preparation ofCP-60089. However, 
subsequent excavations at this site-encountered soil contamination that resulted in increased 
inventory that was disposed at ERDF. Remediation of some waste sites in the 300 Area 
(including 618-10) increased the uranium inveritor'yby approximately 333 metric tons. 

4. Increased tritium inventory from recent disposal of exit signs at ERDF. This type of waste was 
not anticipated during_preparation ofCP-60089. 

f With the transition of ERDF from Washington Closure Hanford (WCH) to CH2M HILL Plateau Remediation 
Company (CHPRC), the original document number for the ERDF PA (WCH-520, Rev. 1, Performance Assessment 
for the Environmental. Restoration Disposal Facility, Hanford Site, Washington) has been changed to CP-60089, Rev. 
0 (the document is otherwise unchanged). 

1 



DOE/RL-2017-63, REV. 0

A-32



DOE/RL-2017-63, REV. 0

A-33

ECF-ERDF-17-0198, REV. 0 

5, Use ofundecayed radionuclide inventory recorded in the ERDF Waste Management.Information 
System (WMIS) database. 

It should be noted that any increase in estimated inventory at closure will not impact the current waste 
acceptance criteria (WAC) (ERDF-00011, Envir9nmental Restoration Disposal Facility Waste 
Acceptance Criteria, formerly WCH-191 Rev. 4) as none of the safety limits are exceeded in terms of total 
disposed inventory or concentrations of the disposed waste. 

3 Methodology 
The ERDF PA analysis was based on the inventory value reported in WCH-479 Rev. 1, Inventory Data 
Package for ERDF Waste Disposal, which considered inventory disposed in ERDF as ofOS/24/2010 
recorded in ERDF WMIS database. This cumulative inventory is decayed to 01/01/2011 and reported in 
Table 2-1 of WCH-479. lnventory disposed after 08/24/2010 is reported in WMIS and below listed steps 
are followed to evaluate the impact of this additional inventory: 

I. Cumulative inventory disposed at the end of each fiscal year (09/30/2010, 09/30/2011, 
09/30/2012, 09/30/2013, 09/13/2014, 09/30/2014, 09/30/2015 and 09/30/2016) is obtained from 
WMIS (ERDF Inventory Tracking_ Inception-FY2016 _ 11-17-16.xlsx file). 

2. Inventory added in each fiscal year is calculated by taking the difference of cumulative inventory 
between two successive years. For example, added. inventory in fiscal year 2012 is obtained by 
deducting cumulative inventory as of09/30/201 l from cumulative inventory as of09/30/2012. 
Inventory added between 08/24/2010 and 09/30/2010 is added to the fiscal year 2011 inventory 
for simplification of the calculation. 

3. The cumulatve inventory as of0S/24/2010 (decayed to 2011) and additional inventory for each 
fiscal year (2011 -2016) is decayed to 01/01/2035 (assumed ERDF closure date) using a 
GoldSim model (ERDF .YA _Inventory_ UDQE _Closure_ Decay_ Calculation.gsm) to estimate the 
currently disposed (as of09/30/2016) inventory at ERDF. 

4. The disposed inventory as of 9/30/2016 is added to the forecasted inventory given in Table 3-2 of 
CP-60089 (<l;ecayed to 01/01/2035) to calculate the updated total inventory at closure (i.e., 
disposed inventory by 9/30/16 +: forecasted inventory decay corrected to 0 1/01/2035). 

5. ERDF PA system model (described in CP-60089) is run using this updated total inventory at 
closure and results are compared to the performance objectives (Table 1-1 CP-60089). The 
Goldsim model file ERDF .YA _Inventory_ UDQE _Peiformance _Evaluation.gsm is used for this 
calculation. 

In ERDF PA (CP-60089), the groundwater pathway compliance calculations were performed using a 
process model while a system model was developed for performing uncertainty and sensitivity analyses, 
due to much shorter run times. The results of the system model closely match the process model results 
(see Figure 4-25 and 4-26 of CP-60089) and the peak concentrations at the 100-m compliance boundary is 
practically the same between the two models. Furthermore, the system model was used for atmospheric 
pathway and intruder analysis in the ERDF PA calculations. Thus, usage of ERDF PA system model is 
justified in estimating the impact of updated inventory and comparison against the performance 
objectives. 
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4 Assumptions and Inputs 
All the asswnptions and inputs remain the same as documented in ERDF PA system model (CP~60089), 
except for the currently ( as of 9/30/2016) disposed inventory that was updated based on available 
information at the end of09/30/2016. Table 4-1 presents the inventory disposed ona fiscal year basis 
from 2010 through 2016. The third column in Table 4-1 (right of the radionuclide ]ist column) that 
provides the ERDF inventory in August 2010 is taken from WCH-479, where the inventory has been 
decay corrected to January 1, 2011. All subsequent columns present the inventory disposed in that fiscal 
year (based on inform~tio.n available in WMIS). No decay corrections have been applied as reported in 
this table. · 

Table 4-2 compares the total inventory at closure using the updated inventory and that used in the ERDF 
PA (Table 3.2 of CP-60089). The total inventory at closure is calculated by taking the disposed inventoiy 
as of 9/30/2016 and adding the forecasted inventory at closure and performing a decay correction to the 
assumed closure date of January 1, 2035. The forecasted inventory remains unchanged from what is 
estimated in ERDF PA (Table 3.2 ofCP-60089). 

Comparing the closure inventories, s.ome increases in key radionuclides are observed for the updated total 
inventory case - a factor of 3 increase for H-3; a factor of 1.4 increase for Tc-99· a factor of 3 increase 
for 1-129; a factor of 7 increase for Ra-226; and a factor of 5 increase for U-238. 
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Table 4-1. Actual ERDF Radionuclide Inventory for Fiscal Years 2010 to 2016 

Rad~ •~,' 

Cl ,ea I. .,r a .. Cl CII 

1 A~22.7 5.00E-06 1.19E-04 2.34E-05 3.35E-03 2.37E-03 5.0SE-03 3.51E-03 

2 Ag-108m 2.48E+02 4.37E+02 5.50E+01 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

3 Am-241 5.45E+02 1.73E+02 1.14E+02 1.48E+01 4.42E+01 5.Q2E+.01 3.33E+01 
--

4 Am-243 6.00E-01 6.40E-02 1.53E-01 8.30E-03 3.00E-04 1.50E-03 4.90E-03 

5 C-14 1.89E+03 1.99E+01 2.56E+01 2.70E+OO 6.07E+01 6.30E+OO 6.00E+OO 

6 Cd-113m 3.00E+OO 1.35E+OO 5.30E-02 5.00E-03 1.00E-03 5.00E-03 2.00E-03 

7 Cl-36 0.00E+OO O.OOE+OO O.OOE+OO 3.72E-05 O.OOE+OO O.OOE+OO O.OOE+OO 

8 Cm-243 1.00E-01 6.94E-01 1.78E+OO 1.15E-01 1.20E-02 9.20E-02 2.00E-03 

9 Cm-244 1.60E+OO 2.84E+OO 1.94E+OO 1.69E-01. 2.10E-02 1.31E-01 3.10E-01 

10 Co-60 5.45E+03 1.05E+03 2.70E+02 2.01E+01 2.11E+03 4.00E+01 O.OOE+OO 

11 Cs-137 1.46E+04 7.65E+03 7.30E+02 5.10E+02 4.20E+02 4.00E+02 3.50E+02 

12 Eu-152 4.84E+03 3.44E+02 5.90E+01 5.00E+OO 3.08E+02· 1.00E+OO · 3.00E+OO 

13 Eu-154 1.35E+03 1.24E+02 2.70E+01 2.00E+OO 2.60E+01 2.00E+OO 1.00E+OO 

14 H-3 7.79E+03 2.18E+03 5.45E+03 1.84E+04 7.11E+03 1.43E+04 7.00E+03 

15 1-129 1.90E-02 7.67E-03 2.58E-02 6.26E-03 4.90E-04 6.20E-04 4.10E-04 

16 K:-40 0.00E+OO 0.00E+OQ O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

17 Mo-93 5.00E-01 2.58E-01 3.00E-03 2.32E+OO O.OOE+OO O.OOE+OO 1.00E-03 
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lonucllM 

18 Nb-93m 4.80E+OO 

19 Nb-94 3.00E-01 

20 Ni-59 1.90E+02 

21 Nl-63 1.45E+04 

22 Np-237 4.00E-01 

23 Pa-231 O.OOE+OO 

24 Pu-238 4.20E+01 

25 Pu-239 2.60E+02 

26 Pu-240 1.20E+02 

27 Pu-241 5.10E+03 

28 Pu-242 7.00E-01 

29 Ra-226 9.00E-01 

30 Ra-228 2.00E-01 

31 Rn-222 0.00E+OO 

32 Se-79 1.00E-01 

33 Sm-151 2.59E+02 

34 Sn-121m 1.70E+01 

ECF-ERDF-17-0198, REV. 0 

Table 4-1. Actual ERDF Radionuclide Inventory for Fiscal Years 2010 to 2016 
,WMIS 

;CHlnot 

Ct; 

2.90E-01 

8.30E-02 

5.18E+01 

1.35E+03 

1.33E-01 

1.06E--04 

2.37E+o1 

9.41E+o1 

7.04E+o1 

1.53E+03 

7.37E-01 

9.84E-01 

2.06E-01 

0.00E+OO 

3.72E-02 

5.89E+02 

8.00E-02 

c;r 
7.00E-02 

5.00E-03 

1.09E+01 

3.70E+02 

9.89E-02 

9.00E-07 

1.18E+o1 

1.16E+02 

2.35E+01 

1.00E+03 

3.70E-02 

2.32E+OO 

4.23E-02 

0.00E+OO 

1.60E-03 

5.90E+o0 

O.OOE+oO 

5 

Cf · c,, 
2.70E-01 O.OOE+OO 

5.79E-01 3.00E-02 

5.00E-01 O.OOE+oO 

2.20E+o2 8.00E+o1 

5.20E-03 9.10E-03 

1.BOE-06 1.42E-05 

1.08E+o0 9.24E+o0 

2.03E+o1 2.22E+01 

2.60E+OO 1.51E+o1 

7.50E+01 1.91E+02 

3.00E-03 O.OOE+OO 

7.42E-01 2.37E+OO 

1.68E-02 1.93E+OO 

0.00E+OO O.OOE+OO 

7.00E--04 3.50E-03 

8.00E+OO 1.00E+OO 

O.OOE+OO O.OOE+OO 

Cl 

1.00E-02 

1.00E-03 

O.OOE+OO 

1.10E+02 

2.10E-03 

1.10E-05 

1.21E+o1 

3.17E+01 

2.34E+01 

2.27E+02 

1.00E-03 

3.48E+OO 

4.01E+OO 

O~OOE+OO 

4.70E-03 

1.72E+01 

O.OOE+OO 

(f;tO _o.cay 
C:amlc:don 

Cf 

1.10E-01 

O.OOE+OO 

4.00E-01 

3.00E+01 

1.60E-02 

9.26E--04 

6.80E+OO 

3.66E+0.1 

1.45E+01 

1.27E+0.2 

4.00E-03 

9.30E-01 

5.46E-01 

O.OOE+OO 

8.10E-03 

9.10E+OO 

2.90E-01 
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·Table 4-1. Actual ERDF Radlonucllde Inventory for Fiscal Ynrs 2010 to 2016 
Redfonuclkle IIWMIMV. 

Cl· Cll •• " .ct a Cf 

35 Sn-126 2.00E--01 3.55E-02 2.70E-03 8.00E-04 2.00E-04 3.00E-03 6.30E-03 

36 Sr-90 1.14E+04 1.92E+03 2.21E+03 4.40E+02 3.30E+02 1.09E+03 3.40E+02 

37 To-99 2.10E+01 1.61E+01 1.12E+OO 1.55E+00 3.10E--01 B.B0E-01 1.0BE+00 

38 Th-229 0.00E+OO B.04E-04 4.01E-05 2.32E--01 1.40E-03 3.00E-04 1.00E-04 

39 Th-230 2.00E-02 2.11E-01 2.20E-03 1.87E-02 6.00E-04 2.10E-03 2.70E-03 

40 Th-232 1.10E+OO 3.37E-01 9.16E-01 1.06E--01 7.78E+OO 1.09E+01 4.20E-01 

41 U-233 1.46E+01 2.94E+OO 2.B0E-01 9.50E--01 1.23E+OO 3.54E+01 2.00E-02 

42 U-234 1.35E+01 2.11E+01 4.07E+01 9.92E+OO 4.37E+01 1.12E+02 3.20E+OO 

43 U-235 7.60E+OO 6.90E-01 2.B0E-01 1.20E--01 2.11E+OO 1.14E+01 9.16E+O0 

44 U-236 4.00E--01 3.44E-01 4.40E-02 1.701;--02 2.S0E-02 1.79E-01 1.60E-02 

45 U-238 6.75E+01 9.96E+OO 1.49E+01 9.30E-01 4.85E+01 2.06E+02 8.42E+01 

46 Zr-93 1.60E~1 5.40E-01 8.00E-02 1.00E-02 0.00E+OO 1.00E-02 1.30E-01 

FY = fiscal year 
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Table 4-2. Comparison ofTotal Inventory at Closure for the Updated Total Inventory Case compantd to the 
Total Inventory at Closure Evaluated In the ERDF PA Calculations. Inventory Values Decay Corrected to 

Assumed Closure Date of January 1, 2035 

1 Ao-227 1.20E-03 1.18E-02 9.85 

2 Ag-108m 2.39E+02 7.48E+02 3.13 

3 Am-241 8.42E+02 1.45E+-03 1.72 

4 Am-243 8.00E-01 1.03E+OO 1.29 

5 C-14 2.34E+03 2.46E+03 1.05 

6 Cd-113m 1.37E+O0 1.86E+OO 1.36 

7 Cl-36 2.00E-02 2.00E-02 1.00 

8 Cm-243 5.20E-01 2.10E+OO 4.03 

9 Cm-244 U8E+01 1.42E+01 1.20 

10 Co-60 1.54E+03 1.75E+03 1.14 

11 Cs-137 2.56E+05 2.62E+o5 1.02 

12 Eu-152 1.42E+03 1.66E+03 .1.17 

13 Eu-154 2.20E+o2 2.50E+02 1.14 

14 H-3 7.96E+03 2.62E+04 3.17 

15 1-129 2.00E-02 6.06E-02 3.03 

16 K-40 0.OOE+OO .0.00E+oo 

17 Mo-93 5.30E-01 3.10E+OO 5.85 

18 Nb-93m 1.78E+oo 2.08E+OO 1.17 

19 Nb-94 3.S0E-01 1.10E+00 2.88 

20 Ni-59 3.00E+02 3.81E+02 1.27 
21 Nl-63 1.27E+04 1.47E+o4 1.16 

22 Np-237 4'.30E-01 7.14E-01 1.66 

23 Pa-231 4.00E-03 1.47E-02 3.67 

24 Pu-238 7.61E+01 1.31E+02 1.72 

25 Pu-239 1.46E+03 1.78E+03 1.22 

26 Pu-240 4.19E+02 5.69E+02 1.36 

7 
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Table 4-2. Comparison of Total Inventory at Closure for the Updated Total Inventory Case compared to the 
Total Inventory at Closure Evaluated In the ERDF PA Cllculations. Inventory Values Decay Corrected to 

Assumed Closure Date of January 1, 2035 

Cl 

27 Pu-241 1.86E+o3 2.97E-+03 1.60 

28 Pu-242 7.20E-01 1.54E+OO 2.14 

29 Ra-226 1.68E+OO 1.24E+o1 7.39 

30 Ra-228 1.44E+OO 2.06E+01 14.33 

31 Rn-222* 1.68E+OO 1.24E+01 7.39 

32. Se-79 1.S0E-01 2.07E-01 1.38 

33 Sm-151 2_.67E+02 8.08E+02 3.03 

34 Sn-121m 1.26E+01 . 1.20E+01 0.95 

35 Sn-126 2.70E-01 3.21E-01 1.19 

36 Sr-90 1.18E+05 1.22E+05 1.03 

37 T~ 5.30E+o1 7.41E+01 1.40 

38 Th-229 3.20E-02 3.36E-01 10.49 

39 Th-230 2.31E-02 3.24E-01 14.01 

40 Th-232 1.30E+00 2.17E+01 16.71 

41 U-233 1.46E+01 5.54E+01 3.80 

42 U-234 1.75E+01 2.48E+02 14.19 

43 U-235 7.90E+O0 3.16E+01 4.01 

44 U-236 5.00E-01 1.13E+O0 2.25 

·45 U-238 8.75E+01 4.50E+02 5.15 

46 Zr-93 1.80E+01 1.88E+01 1.04 

*Inventory of Rn-222 ls assumed to be same as the parent Ra-226 based on secular equBibrium that will get 
established within a very short time period (less than one year). 

5 Software Applications 
GoldSim0 was the prima:ry software used for the ERDF PA system mod~s calculation. G.oldSim is also 
the software used io perform this calculation is approved, managed, and used in compliance with the 
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CH2M HILL Plateau Remediation Company (CHPRC) requirements of PRC-PRO-IRM-309, Controlled 
Software Management. · · 

5.1 APPROVED SOFTWARE • GoldSimc 
5.1.1 Description 
GoldSim Pro version 1 Ll.5 (including the Radionuclide Transport module) is registered in the Hanford 
Information Systems Inventory (HISI) under identification number 2.461. The simulation software is 
qualified·for U&e and controlled by CH2M Hill Plateau Remediation Company. The HISI registration 
information lists the documents associated with software ~ding (it is graded as Level C Safety 
Software); minimum system requireinents, software functional requirements, software management, 
software testing, and software installation plans. The identification for the software package used in the 
calculation are as follows: 

• Software: GoldSim© Pro 

• Version: 11.1.5 

• Hanford Information System lnventory Identification (HISI) Number: 2461 

• Workstation type and property number: INTERA-00606 

GoldSim software use in this ECF is compliant with the following software quality assurance documents: 

• CHPRC-00180, GoldSim Pro Functional Requirements Document 

• . CHPRC-00175, GoldSim Pro Software Management Plan 

• CHPRC-00224, GoldSim Pro Software Test Plan 

• •CHPRC-00262, GoldSim Pro Acceptance Test Report: Version 11.1.5 

• CHPRC-00256, GoldSim Pro Requirements Traceability Matrix: Version 11.1. 5 

5.1.2 Software Installation and Checkout 
The software installation and checkout fonn for GoldSim0 is provided in Attachment A to this ECF. 

5.1.3 Statement of Valid Software Application 
The following validates that GoldSim0 is a valid software application and was applied in this ECF within 
its range of intended uses for which it was tested and approved. 

• GoldSimc Pro was utilized for DOE to assist in performing simulation of radioactive mass 
conservation including decay and ingrowth, contamination mass transport in subsurface 
environment and to perfonn human health dose and risk assessment for the Hanford Site. 

• GoldSimc Pro as it is used in this ECF has been implemented within the range of its limitations. 

6 Calculation 
The decay calculations for the disposed inventory (decayed to 01/01/2035) is perfonned and checked u;i 
ERDF _PA_ Inventory_ UDQE _ Oosure _Decay_ Calculation.gsm file. The performance assessment related 
calculations are performed using the updated disposed inventory in the 
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ERDF _PA_ "Inventory_ UDQE _Performance_ Evaluation.gsm file. The calculation methodology remains 
the same as described in CP-60089 for the ERDF PA system model. 

7 Results/Conclusions 
Figure 7-1 presents results of the all-pathway total dose for the updated total inventory at closure and 
compares it to the results presented using ERDF PA inventory (CP-60089) for both the process model 
(used in the compliance calculations for the groundwater pathway) and the system model. Figure 7-2 arid 
Figure 7-3 present similar comparisons for the air pathway dose and radon flux calculations, respectively, 
using the system model. 

Table 7-1 presents the newly calculated results using the updated total inventory at closure and compares 
it with the ERDF PA_results (CP-60089) along with the performance objectives. The results of the 
analyses show that the peak for the all-pathway dose increases from 1.02 mrem/year to 1.2 mrem/year 
within the compliance period and from 1.88 mrem/year to 2.80 mrem/year within the post-compliance 
period due to increased inventory. This reflects an increase by a factor of about 1.2 during the compliance 
time period and about 1.5 during the post-compliance period. Tiie increase during the compliance time 
period is due to air pathway and results from increased inventory of H-3 and 1-129. The increase in post-
compliance time period is primarily from increase in Tc-99 inventory. These small increases in peak dose 
are consistent with the observed increase in inventory for dose contributing radionuclides. 

The factor of 7 increase in radon flux (from 0.11 to 0.83 pCi/m.2/s) is due to corresponding increase in 
inventory ofRa-226 (parent radionuclide ofRn-222). The radon flux continues to remain negligibly small 
(~5% of the allowed performance objectives dose) and well below the performance standard of 20 
pCi/m2/s. Minor increases are noticea~le in the peak dose for the acute and chronic intruder scenarios. 

Groundwater protection is evaluated by comparing predicted concentrations in groundwater 100 m 
downgradient from the ERDF boundary during the compliance and post-compliance ·time periods with the 
National Primary Drinking Water Regulations for MCLs for radionuclides listed in 40 CFR 141, Subpart 
G, National Primary Drinking Water Regulation: Maximum Contaminant Levels and Maximum Residual 
Disinfectant Levels ( 40 CFR 141.66). Peak predicted radionuclide groundwater concentrations are 
summarized and compared to applicable groundwater protection criteria in Table 6-4. For beta-gamma-
emitting radionuclides (technetium-99, niobium-94, molybdenum-93, chlorine-36, and iodine-129), an 
assessment of compliance with the radionuclides' ~espective MCLs was conducted by computing the dose 
equivalent and comparing the sum of the dose over time to the 4-mrem/yr dose equivalent limit. Tc-99 
accounts for almost all of the dose (>96%) during the post-compliance period Other minor contributors 
to dose are Nb-94, Mo-93, and Cl-36. The peak. Tc-99 concentr~tion is calculated tobe 1,043 pCi/L that 
occurs 7,240 years after closure. 1bis peak Tc-99 concentration exceeds the 900 pCi/L MCL value and 
therefore the Beta-gamma dose equivalent of 4.6-mrem/yr exceeds the 4 mrem/yr standard. Since the 
small exceedance occurs in the post-compliance time period there is no need to take any action. During 
the compliance time period the Beta-gamma dose is 0 mrem/yr. 

In summary, although the peak dose estimates have increased slightly due to increased inventory disposed 
at ERDF than that estimated at the time ofElU)F PA calculations, they remain significantly below the 
performance objectives indicating that the disposal activities at ERDF continue to comply with the 
perfonnance objectives of DOE O 435.1 requirements. 
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Figure 7-1. All Pathways Effective Dose Comparison 
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Figure 7-2; Air Pathway Dose Comparison 

12 



DOE/RL-2017-63, REV. 0

A-54



DOE/RL-2017-63, REV. 0

A-55

0.90 

0.80 

,r 
0.70 u ..r:, 

N 
E 
a' 0.60 
a. - 0.50 g -... 
r"il OAO 
r"il ,., 
C 030 0 .,, 
I 0.20 

0.10 

0.00 
0 

ECF-ERDF-17-0198, REV. 0 

I' 

Radon Flux 

-SystemM Sim 10) 

- System Modal Updated lnvantmyfor 
UDQE GoldSlm 1D 

. I .I l I t 

, 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
Time From aosure (years) 

Figure 7-3. Radon Flux Comparison 
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Table M. ComparliGII of the Tolll Inventory at Closani Evaluafad In the ERDF PA to the llpdllled Tlllal lnvlntoly at Clolunt far the Compllanc:e and Po8t-Campffanc:e 
Palfodl . 

Allpethwaye 26 mremfyr EDE 1.02 mrem/yr 1.88 rmm/yt 1.2Dmrmn/yr 2.80nnm/yr 1.18 1.49 
(DOE0435.1) (4.1'11, of lltandlnl) (7 .6% of 8londlld) c..-a1-1 (11A ofSlandmdJ (+0.1%wrl-i (+a.7% Ml Sbutdard) 

AlmOSPheria 1.02 mrem/yr o.51 rmm/yr 1.2Dmrem/yr 0.55 mremtvr 1.18 1.0S (40CFR81, 10 mremfyr EDE (10.H. of (5.1'11, of lllndlnl) (12.0" af Standsd) (B.!1Kal8-.I) (•1• wrt _, (+0.4% wrt Slllndanl) Subpart HJ Slllndard) 

Almoapherlc 20 pClm,. .s·• radon 
0.11 pCLm,.s' 0.08 pCi.m'" • .-' 0.83pCLnr' . .-' 0.6 pCl.nr's1 flux 7.5 7.5 (40CFR61, {al...t.aceal (0.11% al Slaodanl) (0.4%of-) (4.2%al-) [3.0%al8adanl) 1.-wr18llnclanl) (+2.0'II, '.Ml Slm1danl) SUbpartQ) disposal facllty) 

Acute lnadvertant 5.51 mrem' 6.IMmn,m' 1.D7 nllUder 600m""" EDE• NA NA NA 
(D0E0435.1) (1.1'11, al Slandanl) (1.H,of-) (+0. 1'11, 'Ml-1111) 

Chronic 
lnadV9l18nt 100 mrem/yr EDE• 8.27 mrem/yr' NA 9.82 mrem 1 

NA 
1.06 

NA lnlruder (9.8'11,af8_., (8.8%of-) (+0.6'liwrt-11111) 
(DOE O 435.1) 

Bota-g11111ma dose Omrmn/yr 3.3' llll9ffl/Vr Omrem/yr 4.6. mrem/yr 1.4 equMllan1S4 No Change 
mrem/yr (11'11 ofStllnrmld) (82.6%af-) (0% of Standard) (115%al-) (+32,5'11, wrt6landanl) 

Gross alpha -=tMty 
OpCIII. 1E-10' pCIIL OpCIIL 1E-10"l)CIIL conaenlr81ion No Change No Change (e,cdudlng radon and (O'llofSllndo!ltJ (O'llaf-) (0% of Slanclanl) (0% afSlandanl) 

urenum) , 111 pCI/L 

ComblnedR&tifl 
Groundwlller andRll-228 OpCIII. 1E·tO•pCIIL 0 pCl/l 1e-1o•pe111. NoChanga No Change pratecllon concentnnlm, (O'llalSlllrm!d) (11'11 af Blandanl) (11'11 oflltllndald) (0% of 81..-.111111) 
(40CFR141) S5pCIA. 

Uranium Dl,IDI\. 1E•10'1,111,1, 01111,1, 1E-10•~11/L ... No Change No Change 
5311pg/L (11'11 of 8blnclord) (11'11 afSlllndanl) {O'II alStandlld) (0% ofstandanl) 

Sr-90 COIICll1trallon NA NA NA NA No Change No Change ,a pCM.• 

concentration OpCl'I. 1E-10'pCI/L. OpCl/l 1E-10'pCVL No Change No Change s 20,000 pCUL (O'II, of standard) co,i or Sllndlnll {O'llofS-..i) (11'11 al 8111ndon1J . Compliance at 100 m downGmflenl or ERDF e><Cepl far inadvei1en1 ln1nlder scena~os • 
• Nol appllcable for poet-campllance; dole estlma1a at 100 yi,ara was used to d.....,lne IIMI\IOIY lhreshofd. . Beta-gamma doee equlYlllenl S4 mrem/yr (baUd on federal MCL) and mlculatad • (C,,.,,IMCl.y 4 m"'m/yr- Fer example in ERDF PA, To-89, which con111butes almost Iha en11111 

dON, c .... ,=731 pCUL encl MCL"90D pCVL, ID the IQulvelent dose IS celculllted 10 be 3.3 mrem/yr. 
• Concentrations less than 1E-1 o pCIA. ere auentlaly zero. . Nol applicable; Sr-80 wu -ned cut durtng evaluation or the groundwater patnvay due to lb relalh'ely 1hol1 hajf-lfe and Its lcw mabillly In Iha aubswfece • 
I Calcualad at 100 YN1S alterclclin 
EDE"' elfactlve d018 eQUlvaltnt 
MCL mmdmum can!amlnant level 
NA • not applicable 
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Software.Installation and Checkout Form for GoldSim 
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CHPRC SOFTWARE INSTALLAnoN AND CHECKOUT FORM 
fflMn Own-, ll'UC1iOM: 

C11mplalill Faldl t-13, !hen lllft1"1 COM in F"llld 14, Campwe- INI.CIIN 11111ub listed In ~ield t~t>CQ!ruplllldalg Tet R'1l0fl OU!pUII, lfl'ffljlls lh"lheUTlB, liifin 1111d ... Filllf 19. If l'IDI. Nlllalw!dltlerea,cH •rill n,peat abcM!1 tt.11$, 
aortmrwlal!J-atMatlii,Ellpan~: 
Ass1.0neatpei-ao11ntl. ~tilt lnst,dldiMOftht codabirslgnlng arid dllin11 ffald2.1. ttien "11111111111n forrn.aa parlof1hu1>ft.N"re suppo11 CIClcLlnanlaliOR. _ • - ____ · ____ _ 

1. $11-.ro Harne: Gol.CISim Pzo. 
EXKUTABll; ~l10N; 
2, Ell.fflUllft Nant (ifldudll pslh): 

\ :Sol:!Sim. exe 
3. E:ll!cutable Slz#{tl)'II$): l,JJ8 KB 
COIIIPI.ATIOH INFORM'll'IOM: 
4. H•fdl'l'a• s~wn (i.i ..• popany nlllll\!11r or ID): 

compiled by vendor 
5. O~ng S)'Am (lnduda 'V8!'61on JNIWI): 

c~~led by v~ndor 
INSTAU.ADON AND CHECJ<Ollf IMFO!UUtltON: 
a. Ha!dwam S'yglllm (i.e., pmpertfMnbafOT lb): 

I 
PelL 0-.,tiPlDK. 9020~1NttM-006.~6 

7. Operalin9 S1181em {inllh!de verooi 11.1mber) 
tlindow.s 1() Pro 

8. Ol)ell Problam -0117 ® No O Yaa 
ll:$T CMl INF01U11Al10N: 
11. Dira~ry.'Ps~ 

PRIOA:Mo. 

j 10. Proaedure(s)~ 
p~r Cf!?RC"-0()22~ Re\' 1, GoldS~;r,\ i,to ~t>ft'lfllr~ T-,Et Plan 

I ~1. Ub111ri15: 
N/;. 

t2 l~F-a.: 

t'i:stt<<,dd ,qsm 
13. Ou1put Flaa: 

F'i c·.H r.atlel • qsrn 

1-'. T9$t0a&M: 

GS•ITC-1 

1!;;. T..i C,al& l!t!!Ultie 

/olc1tc-h 1i,1.po.,;:tr;id results a.s prE:.se:nted jn CHl'fl.C-CJ0:?2~, Gold.;;ln, P,c; 5 ,,ft•.iar e 'J'":''' J>Ja,r, 
16, 'fest Plldormeo rs~-- Randy ~i::kter 
11, fe9t R~5ultf; ® S11ti&facloly, Aoc:epted ((II' IJSe O Ul'IRlisfactory 
18, Di&poPlion ~ntl!JdO HISI 11Pdiilll}: 

frH:tbllat!.011 Ctl 1'i'lni,ir,w:, 10 adclecl to HtSI 

P119e 1 af:2 
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CHPRC SOFTWARE IN8TAlJ.A.TION AND CHECKOUT FORM (contln~) 
SOlwarw VmiDn No.: . 11 • 1. s 

It£ Nichols 

,., Die 

bili 

,1. N/lit per SIi&' ---
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ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA 
(ERDF-PRO-EN-54046) 

UDOS No.: UDQ-2017-002-S 

Proposed Activity: 
Add Hf-182 to Table B-1 in the ERDF Waste Acceptance Criteria, ERDF-OOOll . 
This radionuclide has been identified as potentially present in K-East Reactor Basin 
waste. The calculated concentration of Hf-182 may be has high as 5.SlE+Ol pCi/g and its 
half-life of 8.9E6 years exceeds the ERDF WAC threshold criteria of 2 years. However, 
the total activity of Hf-182 is projected to be only 6.BE-5 Ci. Because its projected 
quantity is much less than 1 Ci Hf-182 will be added to Table B-1, 'Half-Life Greater 
Than 6 Years' in Appendix B, 'Non-Inventory Data Package Waste Management Information 
System Radionuclides'. 
REVIEW the following questions against the proposed activity: Yes No N/A 
1. Does the proposed activity or new information involve a change to the disposal facility from what has 

been previously described or analyzed in the most recent Performance Assessment (CP-60089), • • 
approved Special Analyses, or approved UDO Evaluations? 

2. Does the proposed activity or new information involve a change to the disposal process from what has 
been previously described or analyzed in the most recent Performance Assessment (CP-60089), • • 
approved Special Analyses, or approved UDO Evaluations? 

3. Does the proposed ~ctivity or new information involve a change to the radionuclide disposal limits from 
what has been previously described or analyzed in the most recent Performance Assessment • • 
(CP-60089), approved Special Analyses, or approved UDO Evaluations? 

4. Does the proposed activity or new information involve a change to the Waste Acceptance Criteria from 
what has been previously described or analyzed in the most recent Performance Assessment • • 
(CP-60089), approved Special Analyses, or approved UDO Evaluations 

5. Does the proposed activity or new information involve a change to what has been previously described 
or analyzed in the most recent Performance Assessment (CP-60089) or approved Sp~cial Analysis, • • 
inputs, and assumptions? 

6. Does the proposed activity or new information involve a change to the facility closure design or criteria • • from what has been previously described or analyzed in the most recent Performance Assessment 
(CP-60089), approved special analyses, approved UDO evaluations, or associated closure plan 
(CP-60151 )? 

7. Does the proposed activity or new information involve a test or experiment not described or analyzed 
in the most recent Performance Assessment (CP-60089), approved special analyses, approved UDO • • 
evaluations, or associated closure plan (CP-60151 )? 

8. Does the proposed activity or new information involve any analytical errors, omissions, or deficiencies • • in the most recent Performance Assessment (CP-60089), approved special analyses, approved UDO 
evaluations, or associated closure plan (CP-60151 )? 

Provide Explanation/Justification for all "Yes" answers: 

cc: DOE-RL LFRG Representative 
DOE-RL Project Representative 
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ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA (Continued) 
(ERDF-PRO-EN-54046) 

UDQS No.: UDQ- 2017 - 002 - S 

If all questions above are answered "No" or "N/A" (defined by an 'X" in the box provided), then a UDQ Evaluation is not 
required, implement the proposed activity. If any of the questions above are answered "Yes" (defined by an 'X" in the 
box provided), then complete a UDQ Evaluation. 
Is a UDQ Evaluation required? O Yes @ No 
Originator: 

Douglas Teachout 
Print First and Last Name 

Reviewer: 

Bill Borlauq 
Print First and Last Name 

Supervisor Review: 
Bill Borlaug 

Print First and Last Name 

cc: DOE-RL LFRG Representative 
DOE-RL Project Representative 

ci°¾ao1t 
Date 

1/1 /zo t8 r f Date 
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ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA 
(ERDF-PRO-EN-54046) 

UDOS No.: UDQ-2017-003-S 
Proposed Activity: 
The proposed activity is to reduce the Waste Management Information System (WMIS) 
database radionuclide activity (curies) values for calcium-41, nickel-59, nickel-59 
activat ed metal (AM)' nickel-63, nickel-63AM, molybdenum-93, niobium-93m (metastable), 
zirconium-93, niobium-94, niobium-94AM, silver-108in, and barium-133. Recommended 
adjusted activity values are included in Table 2-8 of WCH~479, "In~entory Data Package 
for ERDF Waste Disposal." These adjusted activities were developed following a thorough 
evaluation of conservative bias leading to elevated inventory estimates for waste 
disposed at the ERDF. A rational for the inventory in Table 2-8 is provided in Section 
2.2.4.1 of WCH-479. Activity reductions evaluated in this screening are applicable for 
waste disposed between 7/1/1996 and 9/30/2010 (inclusive). 
REVIEW the following questions against the proposed activity: Yes No N/A 
1. Does the proposed activity or new information involve a change to the disposal facility from what has 

been previously described or analyzed in the most recent Performance Assessment (CP-60089), • • 
approved Special Analyses, or approved UDO Evaluations? 

2. Does the proposed activity or new information involve a c~ange to the disposal process from what has 
been previously described or analyzed in the most recent Performance Assessment (CP-60089), • • 
approved Special Analyses, or approved UDO Evaluations? 

3. Does the proposed activity or new information involve a change to the radionuclide disposal limits from 
what has been previously described or analyzed in the most recent Performance Assessment • • 
(CP-60089), approved Special Analyses, or approved UDO Evaluations? 

4. Does the proposed activity or new information involve a change to the Waste Acceptance Criteria from 
what has been previously described or analyzed in the most recent Performance Assessment • • 
(CP-60089), approved Special Analyses, or approved UDO Evaluations 

5. Does the proposed activity or new information involve a change to what has been previously described 
or analyzed in the most recent Performance Assessment (CP-60089) or approved Special Analysis, • • 
inputs, and assumptions? 

6. Does the proposed activity or new information involve a change to the facility closure design or criteria 
from what has been previously described or analyzed in the most recent Performance Assessment • • 
(CP-60089), approved special analyses, approved UDO evaluations, or associated closure plan 
(CP-60151 )? 

7. Does the proposed activity or new information involve a test or experiment not described or analyzed • • in the most recent Performance Assessment (CP-60089), approved special analyses, approved UDO 
evaluations, or associated closure plan (CP-60151 )? 

8. Does the proposed activity or new information involve any analytical errors, omissions, or deficiencies 
in the most recent Performance Assessment {CP-60089), approved special analyses, approved UDO • • 
evaluations, or associated closure plan {CP-60151 )? 

Provide Explanation/Justification for all "Yes" answers: 

cc: DOE-RL LFRG Representative 
DOE-RL Project Representative 
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ERDF UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) CRITERIA {Continued) 
(ERDF-PRO-EN-54046) 

UDQS No:: UDQ-2017-003-S 

If all questions above are answered 11No" or "N/A" (defined by an 'X" in the box provided), then a UDQ Evaluation is not 
required, implement the proposed activity. If any of the questions above are answered "Yes" (defined by an 'X" in the 
box provided), then complete a UDQ Evaluation. 
Is a UDQ Evaluatiol'I required? O Yes @No 
Originator: 
Douq las Teachout 

Print First and Last Name 

Reviewer: 
Bill Borlauq 

Print First and Last Name 

Supervisor Review: 
Bill Borlaug 

Print First and Last Name 

cc: DOE-RL LFRG Representative 
DOE-RL Project Representative 

IJ.A . 
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