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ENERGYSOLUTIONS

December 7, 2012 CD12-0304

Rusty Lundberg, Co-Director
Utah Division of Water Quality
195 North 1950 West

P.O. Box 144850

Salt Lake City, Utah 84114-4850

Re:  Request to Renew Ground Water Quality Discharge Permit No. UGW450005
Dear Mr. Lundberg:

EnergySolutions, LLC hereby submits this request to renew Ground Water Quality
Discharge Permit No. UGW450005 (GWQDP) for its Clive, Utah facility and
requests acknowledgement of timely renewal. In accordance with GWQDP Part

IV F, this submittal has been made at least 180 days before the current expiration date
of June 8, 2013.

The name and address of the applicant is as follows:

EnergySolutions, LLC
423 West 300 South, Suite 200
Salt Lake City, UT 84101

The legal location of the facility is as follows:
Tooele County, Section 32, Township 1 South, Range 11 West, SLBM
The name, type, and expected life of the facility:

EnergySolutions, LLC owns and operates a Class A Low-Level Radioactive
Waste, 11e.(2), and Mixed Waste disposal facility near Clive, Tooele County,
Utah. The expected life of the facility is 20 years.

Enclosed please find three copies of the following:

e  GWQDP Parts I through IV, and Appendices A, C, F, and G in
redline/strikeout.

e Justification for proposed changes to the GWQDP.
Electronic copies of the above are provided. Also provided are electronic copies of
the engineering design drawings referenced in the GWQDP and the most-recent
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www.energysolutions.com




T Rusty Lundberg

3 ‘ December 7, 2012
ENERGYSOLUTIONS CD12-0304
Page 2 of 2

revisions of Appendix B (August 30, 2011), Appendix J (September 7, 2012), and
Appendix K (September 7, 2012).

Submittal of the Manifest Radioisotope Report, Comprehensive Groundwater Quality
Evaluation Report, and Revised Hydrogeological Report has been made under
separate cover.

If you have any questions or concerns regarding this submittal, please contact me at
801-649-2000.

Sincerely,

- L

Sean McCandless
Manager, Compliance and Permitting

Enclosures

o John Hultquist, DRC
Phil Goble, DRC

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.




Justification for Modifications to
Groundwater Quality Discharge Permit UGW450005
December 7, 2012

Part I.C — Modification of Compliance Parameters — EnergySolutions proposes to remove
metals, organic chemicals, cyanide, fluoride, total nitrate/nitrite, and total uranium as compliance
parameters. Monitoring for these parameters is not required and not technically necessary to
ensure compliance with water quality regulations.

Justification: Groundwater at the Clive facility has been routinely and thoroughly
characterized for over 20 years. EnergySolutions proposes to eliminate parameters from
Groundwater Quality Discharge Permit UGW45005 (GWQDP) that are not necessary to
document and maintain compliance. There is no requirement contained in UAC R317-6,
Ground Water Quality Protection, to monitor for specific parameters:

i. GWQDP Part 1.A defines groundwater in the vicinity of the site as Class IV,
saline groundwater.

ii. R317-6-3.7 defines Class IV groundwater as having total dissolved solids (TDS)
greater than 10,000 mg/L. There are no requirements linked to specific
parameters or the Ground Water Quality Standards in R317-6-2, Table 1.

iii. R317-6-4.7, Class IV Protection Levels, states that protection levels for Class IV
groundwater will be established to protect human health and the environment.
There are no requirements linked to specific parameters or the Ground Water
Quality Standards in R317-6-2, Table 1.

iv. R317-6-6.3, Application Requirements for a Ground Water Discharge Permit,
R317-6-6.3.1.7 states that application will provide a description and justification
of parameters to be monitored. There are no requirements linked to specific
parameters or the Ground Water Quality Standards in R317-6-2, Table 1.

The 2012 Comprehensive Groundwater Quality Evaluation Report, prepared and submitted
in support of the GWQDP renewal, provides comprehensive documentation of background
groundwater chemistry for Clive facility compliance monitoring wells. The groundwater at
Clive is classified as Class 1V, saline groundwater according to UAC R317-6-3.7, with total
dissolved solids (TDS) concentrations typically exceeding 30,000 milligrams per liter (mg/L).
Because of the naturally poor quality and high salinity, the groundwater in the vicinity of the
Clive site is not suitable for most human uses and is not potable for humans. Analysis
conducted by the World Health Organization in 2003 suggested associations between TDS
concentrations in drinking water and the incidence of cancer, coronary heart disease,
arteriosclerotic heart disease, cardiovascular disease, and total mortality rates in studies
conducted in Australia and the former Soviet Union (WHO, 2003).

For Class IV groundwater, R317-6-4.7 does not require monitoring groundwater to drinking
water standards for protection of human health and the environment. Class IV groundwater is
not potable. Nonetheless, EnergySolutions proposes to continue to monitor radionuclides in
Clive facility groundwater and to conservatively compare the results to drinking water-based
standards currently contained in the GWQDP. However, continued compliance monitoring
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of other inorganics, organic chemicals, and total uranium is not necessary to maintain
compliance with groundwater quality protection regulations. EnergySolutions proposes to
sample and analyze the other inorganics and organic chemicals once-per-renewal cycle
(GWQDP Part I.F.5.c.3). These parameters will be reported in the Comprehensive
Groundwater Quality Evaluation Report and will be compared to the background
distributions (mean plus second standard deviation) presented in the 2012 Comprehensive
Groundwater Quality Evaluation Report as a check of variation in background conditions.

Inorganic Parameters — The 2012 Comprehensive Groundwater Quality Evaluation Report
documents the presence of background levels of inorganics in facility groundwater which
commonly exceed Groundwater Protection Levels (GWPLs). Naturally occurring inorganic
compliance parameters have resulted in nearly continuous out-of-compliance monitoring of
background conditions. The Manifest Radioisotope Inventory Report, also prepared and
submitted in support of the GWQDP renewal, provides comprehensive documentation of the
radiological content of material disposed in each embankment at the Clive facility.
Radionuclides are inorganics and behave as inorganics from a fate and transport standpoint.
Radionuclide analytical sensitivities are equal to or greater than that of trace inorganics; and
unlike trace inorganics, background levels of some radionuclides included as compliance
parameters are essentially zero. It is unreasonable to expect to detect non-radiological
constituents associated with a release to groundwater without detection of radiological
constituents. Trace non-radiological inorganics will not act as early warning of
contamination. This is because, based on the distribution coefficient data listed in the Class
A West Infiltration and Transport Modeling Report (Whetstone Associates, 2011), four
radiological parameters (Sr-90, I-129, Tc-99, and tritium) are more mobile than the trace
inorganic compliance parameters.

Organic Parameters — Similarly, it is unreasonable to expect to detect hazardous organic
chemicals from a release to groundwater without detection of radiological constituents. Of the
organic chemicals currently included as compliance parameters, only acetone and 2-butanone
are potentially more mobile than the mobile radiological compliance parameters. Semivolatile
organic compounds and the pesticide, chlordane, which are currently included as 11e.(2)
compliance parameters are particularly immobile in groundwater, with distribution
coefficients ranging from 69 to 1,230,000 L/kg, based on regulatory guidance values of the
soil organic carbon-water partitioning coefficient (K,.), the site-specific fraction of organic
matter in soil, and the fraction of organic carbon in soil organic matter provided in regulatory
guidance.

Total Uranium — EnergySolutions proposes to eliminate total uranium as a GWQDP
compliance parameter, and to add isotopic uranium to the list of radiological compliance
parameters for the 11e.(2) wells. Total uranium analyses are redundant to isotopic uranium,
because total uranium concentrations can be calculated from isotopic data. Also, total
uranium analysis provides less information than isotopic uranium analysis. The ratio of U-
234 to U-238 provides data on the source of uranium in groundwater. The U-234 to U-238
ratio of naturally occurring groundwater at the Clive facility is significantly greater than 1.0,
often exceeding 2.0. This is very common for natural groundwater systems, because the
alpha decay of U-238 decaying to U-234 damages locations occupied by uranium in crystal
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and mineral structures, so that when leached, U-234 is preferentially removed from the solids.
The U-234 to U-238 ratio of waste materials is typically one or less than one (as with
depleted uranium for example). Observation of the U-234 to U-238 ratio provides additional
information to indicate if uranium in groundwater is related to potential contamination, and
the ratio may be more sensitive to change than trends in total uranium or isotope
concentrations. An example of changes in uranium isotopic ratio related to groundwater
impacts can be seen in data from well P3-95 SWC.

Table 1 compares laboratory total uranium analytical results to total uranium values
calculated from isotopic uranium data for the typical range of total uranium concentrations
observed in Clive facility shallow groundwater. The comparison indicates that for almost all
samples, the laboratory total uranium result is within the calculated total uranium range when
the isotopic counting error is included. U-234 to U-238 isotopic ratios are also shown on
Table 1. All of the ratios are greater than or equal to 1.0, with the exception of the December
15, 2010 sample from Well P3-95 SWC, which had been impacted by residual contamination
at the time the sample was collected.

Table 1
Comparison of Laboratory Total Uranium to Calculated Total Uranium
Well: GW-19A
Sample Date: 3/27/12
(pCilL) (mg/L)
Laboratory U-234 259 + 0.70 4.18E-07 + 1.13E-07
Laboratory U-235 <0.276 + 0.097 1.25E-04 + 4.41E-05
Laboratory U-238 133 + 0.51 4.03E-03 + 1.55E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.9 0.0031 0.0042 + 0.0015
Well: GW-64
Sample Date: 4/4/12
(pCi/L) (mg/L)
Laboratory U-234 982 + 1.20 1.58E-06 + 1.94E-07
Laboratory U-235 <0.189 + 0.14 8.59E-05 + 6.36E-05
Laboratory U-238 386 + 0.78 1.17E-02 + 2.36E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
2.5 0.0115 0.0118 + 0.0024
Well: GW-86
Sample Date: 5/23/12
(pCilL) (mg/L)
Laboratory U-234 524 + 0.87 8.45E-07 + 1.40E-07
Laboratory U-235 <0.174 + 0.16 7.91E-05 + '7.27E-05
Laboratory U-238 1.93 + 0.53 5.85E-03 + 1.61E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
2.7 0.0076 0.0059 + 0.0016
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Table 1

Comparison of Laboratory Total Uranium to Calculated Total Uranium

Well: GW-100
Sample Date: 5/9/12
(pCi/L) (mg/L)
Laboratory U-234 547 + 3.00 8.82E-06 + 4.84E-07
Laboratory U-235 <1330 + 0.46 6.05E-04 + 2.09E-04
Laboratory U-238 29,5, * 2.2 8.94E-02 + 6.67E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.9 0.0946 0.0900 + 0.0067
Well: GW-111
Sample Date: 5/2/11
(pCi/L) (mg/L)
Laboratory U-234 0.183 + 0.11 2.95E-08 + 1.77E-08
Laboratory U-235 <0.095 + 0.044 4.30E-05 + 2.00E-05
Laboratory U-238 0.186 + 0.11 5.64E-04 + 3.33E-04
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.0 0.0003 0.0006 + 0.0003
Well: GW-112
Sample Date: 5/2/12
(pCi/L) (mg/L)
Laboratory U-234 184 + 1.70 2.97E-06 + 2.74E-07
Laboratory U-235 <0284 + 0.22 1.29E-04 + 1.00E-04
Laboratory U-238 898 + 1.2 2.72E-02  + 3.64E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
2.0 0.0269 0.0273 + 0.0036

Well: GW-112 Duplicate
Sample Date: 5/2/12

(pCi/L) (mg/L)
Laboratory U-234 17 + 1.70 2.74E-06 + 2.74E-07
Laboratory U-235 <0470 + 0.28 2.14E-04 + 1.27E-04
Laboratory U-238 871 + 1.2 2.64E-02 + 3.64E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
2.0 0.0273 0.0266 + 0.0036
4
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Table 1
Comparison of Laboratory Total Uranium to Calculated Total Uranium
Well: GW-136
Sample Date: 5/17/12
(pCi/L) (mg/L)
Laboratory U-234 10.3 + 1.40 1.66E-06 + 2.26E-07
Laboratory U-235 <0.183 + 0.13 8.32E-05 + 5.91E-05
Laboratory U-238 503 + 0.96 1.52E-02 + 2.91E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
2.0 0.0122 0.0153 + 0.0029
Well: GW-141
Sample Date: 4/23/12
(pCi/L) (mg/L)
Laboratory U-234 6.14 + 095 9.90E-07 + 1.53E-07
Laboratory U-235 <0.273 + 0.21 1.24E-04 + 9.55E-05
Laboratory U-238 33 + 07 1.00E-02 + 2.12E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.9 0.0103 0.0101 + 0.0021
Well: P3-95 SWC
Sample Date: 12/15/10
(pCi/L) (mg/L)
Laboratory U-234 119 + 5.80 1.92E-05 + 9.35E-07
Laboratory U-235 <6480 + 1.4 295E-03 + 6.36E-04
Laboratory U-238 305 + 9.3 9.24E-01 + 2.82E-02
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
0.4 1.010 0.927 + 0.028

Well: P3-95 SWC Duplicate

Sample Date: 12/15/10

(pCi/L) (mg/L)
Laboratory U-234 132 + 5.90 2.13E-05 + 9.52E-07
Laboratory U-235 <7920 + 1.4 3.60E-03 + 6.36E-04
Laboratory U-238 336 + 94 1.02E+00 + 2.85E-02
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
0.4 1.090 1.022 + 0.028
5
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5.

Table 1
Comparison of Laboratory Total Uranium to Calculated Total Uranium

Well: P3-95 SWC
Sample Date: 12/5/11

(pCi/L) (mg/L)
Laboratory U-234 14 + 1.60 2.26E-06 + 2.58E-07
Laboratory U-235 <0.542 + 0.32 2.46E-04 + 1.45E-04
Laboratory U-238 103 + 1.4 3.12E-02 + 4.24E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.4 0.0275 0.0315 + 0.0042

Well: P3-95 SWC Duplicate
Sample Date: 12/5/11

(pCi/L) (mg/L)
Laboratory U-234 126 + 1.40 2.03E-06 + 2.26E-07
Laboratory U-235 <0.260 + 0.2 1.18E-04 + 9.09E-05
Laboratory U-238 851 + 1.14 2.58E-02 + 3.45E-03
U-234:U-238 ratio Laboratory Total U (mg/L) Calculated Total U (mg/L)
1.5 0.0287 0.0259 + 0.0035

Part I.D.2 — LARW Cell Engineering Design and Specifications — EnergySolutions proposes
to remove LARW engineering design and specifications from the GWQDP. However, for

reference, Table 2A, the list of approved LARW design documents will remain.
Justification: Final cover construction over the entire LARW cell was completed by October
2005. There is no need for the details to be included in the GWQDP.

Part I.D.11 — Final Authorized Engineering Design and Specifications for Waste and
Wastewater Related Facilities — EnergySolutions proposes to remove some engineering design
drawings from Table 5. Other drawings have the revision number and/or date corrected to match
current approved versions.
Justification: The drawings removed do not contain information or features applicable to
BAT requirements.

Part I.E.1.a — Waste Restrictions — EnergySol/utions proposes to remove this section.
Justification: Duplicates RML Condition 9.E. RML is incorporated by reference therefore its
conditions do not need to be duplicated here.

Part I.E.3 — Failure to Construct as per Approval — EnergySolutions proposes to remove this
section.
Justification: The requirements are self-evident.

Part I.E.4 — Unsaturated Soil Moisture Content Monitoring — EnergySolutions proposes to
remove some text in this section.
Justification: The deleted text is self-evident.
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10.

11.

12.

13.

Part I.LE.5 — Allowable Heavy Metal Waste Concentration Limits — EnergySolutions proposes
to delete this section.
Justification: The requirements conflict with those of Part I.LE.2.a. Also, the section is not
needed, given Part .LE.2.a.

Part .LE.6 — Open Cell Time Limitation — EnergySolutions proposes to suspend the open-cell

time limitation for non-contaminated disposal areas, i.e., the large component area and

containerized waste facilities (CWF). In these areas, the limitation would only apply when bulk

LLRW is first placed on the lift area. In addition, an allowance is provided so that, with prior

Director approval, this time limitation may be extended by use of low permeability clay, HDPE,

or other engineering methods to discourage moisture infiltration to emplaced waste.
Justification: Contamination in CWF and large component areas is not in contact with the
environment where it can be potentially leached and transported. Therefore, the limitation
should not apply. Similarly, with suitable engineering controls, areas of the cell can be
isolated so that contamination is not in contact with the environment and the time limit
extended.

Part LLE.7 — General Stormwater Management Requirements — EnergySol/utions proposes to
delete and modify text in this section.
Justification: The deleted text is self-evident and/or repetitious.

Part LLE.8 — 11e.(2) Waste Management Requirements — EnergySolutions proposes to delete
text in this section.
Justification: RML requirements do not need to be repeated here.

Parts I.LE.10.a and I.LE.10.b — Contaminant Containment and Spill Prevention and
Containerized Waste Storage Pad and Other Waste Storage Areas — EnergySolutions
proposes to modify text in this section.

Justification: The deleted text is self-evident and/or repetitious.

Part 1.E.10.c — Prohibition and Restrictions for Dry Active Waste (DAW) Storage —
EnergySolutions proposes to delete this section.
Justification: The requirements are contained in the RML and are not applicable to the
GWQDP.

Part I.LE.11 — Collection Lysimeter Video Inspection — EnergySolutions proposes to reduce the

frequency of video inspection of the collection lysimeters from annual to once per GWQDP

renewal cycle.
Justification: EnergySolutions has performed annual video inspections of embankment
lysimeters since 1994. Nineteen years of annual inspections have demonstrated that the
collection lysimeters perform as designed and constructed. The design and construction are
robust. Detrimental changes due to waste disposal and embankment construction have not
been observed in any collection lysimeter. Based on these observations, EnergySolutions
believes that annual video inspections are not necessary, and once per renewal cycle is
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

sufficient to document the integrity and performance of collection lysimeters. Deleted text at
end of the part is self-evident.

Part I.LE.12 — Stormwater Drainage Works Performance Criteria — Seepage Control to
Prevent Ground Water Mounding — EnergySolutions modified text to clarify that the metric is the
hydraulic gradient performance standards listed in Parts I.E.25 and L.E.26.

Justification: The changes replace text contradicting other parts of the GWQDP.

Part I.LE.14.a.1 — Leak Detection System Pumping and Monitoring Equipment Continuous
Operation — EnergySolutions proposes to modify text in this section.
Justification: The deleted text is self-evident and/or repeats BAT requirements listed in
Appendix J.

Part I.LE.14.2.2 — Maximum Allowable Daily Leakage Volumes — EnergySolutions proposes to
modify text in this section.
Justification: The deleted text is self-evident and/or repeats BAT requirements listed in
Appendix J.

Part I.LE.14.2.3 — Maximum Allowable Head — EnergySolutions proposes to modify text in this
section.
Justification: The deleted text is self-evident and/or repeats BAT requirements listed in
Appendix J.

Part 1.E.14.2.4 — Two foot Minimum Vertical Freeboard Criteria — EnergySolutions proposes
to modify text in this section.
Justification: The deleted text is self-evident and/or repeats BAT requirements listed in
Appendix J.

Part 1.E.14.b — Box Washing Facility — EnergySolutions proposes to delete this part.
Justification: Repeats BAT requirements listed in Appendix J.

Part I.LE.15 — Filter Construction Settlement Performance Standards — EnergySolutions
proposes to delete this section.
Justification: The CQA/QC Plan includes settlement monitoring for waste before radon
barrier is built and requires that the radon barrier meets 95% compaction. CQA is referenced
in cell design sections, therefore this is redundant.

Part 1.LE.20 — Shredder Facility — EnergySolutions proposes to modify text in this section.
Justification: Repeats BAT requirements listed in Appendix J.

Part LLE. 21 — Rotary Dump Facility — EnergySolutions proposes to modify text in this section.
Justification: Repeats BAT requirements listed in Appendix J.

Part 1.E.22 — Intermodal Container Wash Building — EnergySolutions proposes to modify text
in this section.
Justification: Repeats BAT requirements listed in Appendix J.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

Part I.LE.23 — Decontamination Access Control Building — EnergySolutions proposes to modify
text in this section.
Justification: Repeats BAT requirements listed in Appendix J.

Part I.LE.24 — East Side Drainage Project — EnergySolutions proposes to modify text in this

section.
Justification: Repeats BAT requirements listed in Appendix J.

Part I.E. 25 — Horizontal Hydraulic Gradient Performance Standard — EnergySolutions has
submitted an updated infiltration and transport model report for the LARW Cell (CD12-0123,
May 29, 2012). The updated model report provides a revised horizontal hydraulic gradient
performance standard, which is included in Part 1.H.2.d. Some text was deleted.

Justification: The deleted text is obsolete.

Part 1.LE.27 — DU Storage Building Performance Standard — EnergySolutions proposes to
modify text in this section.
Justification: Repeats BAT requirements listed in Appendix J.

Part L.LF.1.b — Mixed Waste Cell Compliance Monitoring Wells — EnergySolutions proposes to
delete well 1-3-30 from the list of Mixed Waste Cell compliance monitoring wells.
EnergySolutions believes this is an error, because other monitoring well changes associated with
Mixed Waste Cell expansion plans have been approved and included in the GWQDP (see DRC
Statement of Basis for GWQDP UGW450005, dated March 20, 2012).

Justification: Well I-3-30 will be abandoned before approved Mixed Waste Cell expansion.

Part LF.1.i — Notification of Ground-water Monitoring Event — EnergySolutions proposes to
modify text in this section.
Justification: Deleted text is extraneous and self-evident.

Part I.LF.2 — BAT Compliance Monitoring Points — EnergySolutions proposes to delete most of
this part.
Justification: Repeats BAT requirements listed in Appendix J.

Part L.LF.3 — Future Modification of Compliance Monitoring Systems or Equipment —
EnergySolutions proposes to delete this section.
Justification: The requirements of this section are self-evident. Also, there is no similar such
condition in Ground Water Quality Discharge Permit No. UGW 370004 for the Energy Fuels
Resources Inc. White Mesa Mill Facility.

Part I.F.4 — Compliance Monitoring Period — EnergySolutions proposes to delete this section.
Justification: The requirements of this section are self-evident. Also, there is no similar such
condition in Ground Water Quality Discharge Permit No. UGW 370004 for the Energy Fuels
Resources Inc. White Mesa Mill Facility.
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33.

34.

35.

36.

37.

Part I.F.5.a — Monitoring Requirements and Frequency, Water Level Measurements —

EnergySolutions proposes to change the frequency of groundwater level measurements from

monthly to quarterly. :
Justification: Groundwater elevations have been extensively documented at the Clive facility
for more than 20 years. The magnitude and variability of hydraulic gradients are well-
characterized, as is the direction and variability of groundwater flow. As presented in the
Revised Hydrogeologic Report for the Clive Facility (Version 3.0, 2012), groundwater flow is
relatively slow, and groundwater elevation at each compliance well does not typically change
significantly from month-to-month. For these reasons, a quarterly frequency for groundwater
elevation measurements is adequate to maintain and document compliance with the gradient
performance standards listed in the GWQDP.

Part L.F.5.c.1.i — Monitoring Requirements and Frequency, Ground Water and Pore Water
Quality Sampling and Analysis, Ground/Pore Water Analytical Methods — EnergySolutions
proposes to modify this section.

Justification: The deleted text is self-evident.

Part I.F.5.c.2.ii — Monitoring Requirements and Frequency, Ground Water and Pore Water

Quality Sampling and Analysis, Analysis Parameters — EnergySolutions proposes to delete

general inorganic and general radiologic parameters from the list of annual analysis parameters.
Justification: As documented in the 2012 Comprehensive Groundwater Quality Evaluation
Report, shallow groundwater at the Clive facility has been characterized extensively for more
than 20 years. Continued sampling and analysis for general inorganic parameters on an
annual basis is not required to demonstrate compliance with Utah groundwater quality
protection regulations, and additional data do not add appreciably to the characterization of
the hydrogeology of the facility. This justification also is applicable to potassium-40 and
gross beta analyses. In addition, gross beta is not necessary, because the groundwater
monitoring program includes the individual beta-emitters carbon-14, iodine-129, strontium- |
90, technetium-99, and tritium.

Part L.F.5.c.3 — Monitoring Requirements and Frequency, Ground Water and Pore Water
Quality Sampling and Analysis, Permit Renewal Parameters — EnergySolutions proposes to
expand the list of parameters (currently arsenic and molybdenum) that are sampled and analyzed
once per permit-renewal cycle. Sampling will be performed prior to GWQDP renewal and results
will be reported in the Comprehensive Groundwater Quality Evaluation Report also submitted as
part of the GWQDP renewal.
Justification: These parameters have been removed as compliance parameters; justification is
provided in Item 1 above. As a best management practice, EnergySolutions will sample for
the parameters listed, and results will be compared to the background water-quality datasets
and distributions developed for the 2012 Comprehensive Groundwater Quality Evaluation
Report to evaluate potential changes in water chemistry. The comparison will be documented
in the Comprehensive Groundwater Quality Evaluation Report submitted as part of the
GWQDP renewal process.

Part I.F.7 — Modification of Monitoring or Analysis Parameters — EnergySolutions proposes
to delete this section.
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Justification: The requirements of this section are self-evident. Also, there is no similar such
condition in Ground Water Quality Discharge Permit No. UGW 370004 for the Energy Fuels
Resources Inc. White Mesa Mill Facility.

38. Part I.F.8 — Waste Characterization Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates RML waste characterization monitoring requirements. RML is
incorporated by reference therefore its conditions do not need to be duplicated here.

39. Part I.F.9 — Waste Liquid Content Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates RML requirements for the liquid content of waste. RML is
incorporated by reference therefore its conditions do not need to be duplicated here.

40. Part I.F.12 — Containerized Waste Storage Areas: Leakage/Spill Monitoring and BAT
Status — EnergySolutions proposes to delete this section.
Justification: Duplicates BAT requirements from Appendix J.

41. Part I.LF.13 — Evaporation Ponds Monitoring — EnergySolutions proposes to delete this section.
Justification: Duplicates BAT requirements from Appendix J.

42. Part 1.LF.14 — Confined Aduifer Head Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates requirements from Parts I.F.1.d and L.F.5.

43. Part I.LF.16 — Intermodal Unloading Facility Monitoring — EnergySolutions proposes to delete
this section.
Justification: Duplicates BAT requirements from Appendix J.

44. Part I.LF.17 — Box-Washing Facility Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates BAT requirements from Appendix J.

45. Part L.F.18 — Rail Car Wash Facility Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates BAT requirements from Appendix J.

46. Part I.LF.19 — Railcar Rollover Facility Monitoring — EnergySolutions proposes to delete this
section.
Justification: Duplicates BAT requirements from Appendix J.

47. Part I.LF.22 — BAT Performance Monitoring Plan — EnergySolutions proposes to delete this
section.
Justification: Redundant, requirements incorporated at Part I.LF.2. Duplicates BAT
requirements from Appendix J.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Part I.F.23 — BAT Contingency Plan — EnergySolutions proposes to delete this section.

Justification: Part I.F addresses compliance monitoring requirements, not non-compliance
status. Duplicates requirements listed in Part [.G.4.c.

Part I.F.24 — Stormwater Monitoring — EnergySolutions proposes to delete this section.

Justification: Redundant, requirements incorporated at Part I.F.2. Duplicates BAT
requirements from Appendix J.

Part 1.F.25 — Shredder Facility — EnergySolutions proposes to delete this section.

Justification: Redundant, requirements incorporated at Part I.LF.2. Duplicates BAT
requirements from Appendix J.

Part I.F.26 — Rotary Dump Facility — EnergySolutions proposes to delete this section.

Justification: Redundant, requirements incorporated at Part I.LF.2. Duplicates BAT
requirements from Appendix J.

Part I.F.27 — Intermodal Container Wash Building — EnergySolutions proposes to delete this

section.
Justification: Redundant, requirements incorporated at Part I.LF.2. Duplicates BAT
requirements from Appendix J.

Part I.F.28 — Decontamination Access Control Building — EnergySolutions proposes to delete

this section.
Justification: Redundant, requirements incorporated at Part I.F.2. Duplicates BAT
requirements from Appendix J.

Part 1.F.29 — East Side Drainage Project — EnergySolutions proposes to delete this section.

Justification: Redundant, requirements incorporated at Part I.F.2. Duplicates BAT
requirements from Appendix J.

Part 1.F.30 — DU Storage Building Monitoring — EnergySolutions proposes to delete this
section.
Justification: Redundant, requirements incorporated at Part .LF.2. Duplicates BAT
requirements from Appendix J.

Part 1.G.1.c — Other Methods to Determine Ground Water Quality Compliance Status —
EnergySolutions proposes to delete this section.
Justification: Compliance status is clearly defined in Parts I.G.1.a and 1.G.1.b. Also, there is
no similar caveat for other methods in Ground Water Quality Discharge Permit No. UGW
370004 for the Energy Fuels Resources Inc. White Mesa Mill Facility.

Part 1.G.3.a.2 — Requirements for Ground Water Qut-of-Compliance Status —

EnergySolutions proposes to delete to last sentence of this section.
Justification: The requirement is redundant; the regulatory authority to require sampling and
analysis of additional analytes is already given in Utah water quality regulations. Also, there
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64.

is no similar such requirement in Ground Water Quality Discharge Permit No. UGW 370004
for the Energy Fuels Resources Inc. White Mesa Mill Facility.

Part 1.G.4.a — Definition of Failure to Maintain BAT Requirements — EnergySolutions
proposes to delete to last sentence of this section.
Justification: The requirement is self-evident. Also, there is no similar such requirement in
Ground Water Quality Discharge Permit No. UGW 370004 for the Energy Fuels Resources
Inc. White Mesa Mill Facility.

Parts I.LH and I.H.1 — Reporting Requirements, Ground-Water Monitoring —
EnergySolutions proposes to modify text in these sections.
Justification: The deleted text is self-evident and/or redundant.

Part I.H.2.d — Water Level Measurements, Fresh Water Equivalent Horizontal Hydraulic
Gradient Limit — The fresh water equivalent horizontal hydraulic gradient limits for the LARW
embankment was changed from 9.67E-4 to 2.70E-3, and similarly the limit for the Mixed Waste
embankment was changed from 9.67E-4 to 1.00E-3.
Justification: The LARW Disposal Cell Updated Infiltration and Transport Modeling report
(Whetstone Associates, May 2012), submitted to DRC on May 29, 2012 (CD12-0123)
provides technical justification for the change in the LARW embankment horizontal gradient
limit. The Mixed Waste Cell Infiltration and Transport Modeling report (Whetstone
Associates, November 22, 2000), submitted to DRC on November 22, 2000 (CD00-0747)
provides technical justification for the change in the Mixed Waste embankment horizontal
gradient limit.

Part I.H.3 — Ground Water and Pore Water Quality Sampling — Clarifies that surface water
sampling results will not be reported. Also clarifies that total anions and cations will not be a
reporting requirement (see Item 1 above). Adds that an electronic file format equivalent to a
comma separated value (CSV) file may be submitted.
Justification: The GWQDP does not require surface water samples. With the changes
proposed to the analytical program, total anions and cations will not be reported annually.
However, they will be reported at GWQDP renewal per Part 1.F.5.c.3. Allowing a CSV
equivalent provides more flexibility for EnergySolutions to submit data files in a format that
is easier for DRC to view and manipulate, e.g., Microsoft Excel files.

Part L.LH.6 — Annual “As-Built” Report — EnergySolutions proposes to modify text in this
section.
Justification: The deleted text is self-evident.

Part I.H.7 — Waste Characterization Reporting — EnergySolutions proposes to delete this

section.
Justification: Duplicates requirements in the Waste Characterization Plan.

Part 1.H.8 — Collection Lysimeter Reporting — As discussed in Item 4 above, EnergySolutions
proposes to reduce the frequency of video inspection of collection lysimeters from annual to once
per GWQDP renewal cycle.
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72.

73.

Justification: See justification for Item 4 above. This modification is required for
consistency with modification of Part 1.E.11.

Part I.H.9 — Reporting of Mechanical Problems or Discharge System Failures —
EnergySolutions proposes to delete this section.
Justification: Duplicates requirements in Appendix K, the BAT Contingency Plan.

Part 1.H.10 — Meteorological Reporting — EnergySolutions proposes to modify this section.
Justification: Submittal of a meteorological report at GWQDP renewal is redundant, because
each annual report provides all meteorological data for the life of the facility.

Part I.LH.11 — Containerized Waste Storage Area Reporting — EnergySolutions proposes to
delete this section.
Justification: Duplicates BAT requirements from Appendices J and K.

Part 1.H.12.b.1 — Evaporation Ponds BAT Failure Reporting — EnergySolutions proposes to
delete this section. '
Justification: Duplicates requirements from BAT Contingency Plan (Appendix K).

Part 1.H.12.c — Evaporation Ponds Annual Pump Inspection Reporting — EnergySolutions
proposes to delete this section.
Justification: See justification for Part I.H.20.

Part I.H.13 — Ground Water Usage Report — EnergySolutions proposes to reduce the

frequency groundwater usage reporting from annual to once per GWQDP renewal cycle.
Justification: EnergySolutions has submitted an annual groundwater usage report since
approximately 1998. These reports have indicated that groundwater usage is extremely
limited and does not vary significantly over time. Given that the groundwater is Class IV,
usage is extremely limited, usage does not change significantly with time, and groundwater
travel times are very slow, annual reporting of groundwater usage is not necessary for
protection of human health and the environment. One report per GWQDP renewal cycle is
sufficient.

Part 1.H.16 — BAT Non-Compliance Reporting Requirements — EnergySolutions proposes to

delete this section.
Justification: Duplicates requirements from BAT Contingency Plan (Appendix K).

Part I.LH.17 — Annual Cover Test Cell Report — EnergySolutions proposes to modify this

section.
Justification: Modify text to match proposed change to RML submitted with the October 25,
2012 License renewal application.

Part I.H.19 — Railcar Rollover Facility Reporting — EnergySolutions proposes to delete this

section.
Justification: See justification for Part I.H.20.
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74. Part 1.H.20 — BAT Semi-Annual Monitoring Report — EnergySolutions proposes to eliminate
the semi-annual BAT monitoring report.
Justification: The data and information included in the semi-annual BAT monitoring reports
are reported, obtained, or available elsewhere. Specifically:

» Significant BAT failures are reported within 24 hours and written notification is required.

« Items such as container labeling issues, restoring free drainage, removal of water in
accordance with priority requirements, and the scheduling of surface repairs are
performed and documented on the inspection form. If the required schedule is not met,
notification is provided.

* Fluid head levels and allowable leakage rate above the permit limits are reported within
24 hours of identification.

* Precipitation data are reported in the annual Meteorological Report.

* DRC representatives in most cases obtain storm water management information prior to
semi-annual reporting, and DRC representatives perform inspections during or
immediately after significant storm events.

* Inspection forms have been periodically requested by DRC representatives prior to
submittal of semi-annual reports. These requests are always quickly satisfied.

75. Part 1.H.21 — Manifest Radionuclide Inventory Report — EnergySolutions proposes to modify
this section.

Justification: RML UT#2300249 is incorporated by reference therefore its conditions do not
need to be duplicated here. The inventory report includes all manifested radionuclides;
include individual radionuclides is redundant. Including half-lives and distribution
coefficients is not necessary in the context of the inventory report. These parameters are
included in technical submittals when they are used in the content (e.g., infiltration and
transport modeling reports).

76. Part I.H.22 — Comprehensive Ground Water Quality Evaluation Report — The text was
modified to clarify the scope of the water quality evaluation.

Justification: The evaluation is limited to compliance parameters in groundwater data from
the current compliance monitoring wells. Also, it is not viable to evaluate the normality of
reporting limits; normality testing should not be required for datasets with greater than 50%
non-detections. The 2012 Comprehensive Groundwater Quality Evaluation Report
determined that most parameters with detected, quantified results were normality distributed.
This agrees with the premise of slow-moving groundwater in chemical equilibrium with
aquifer solids, without the influence of recharge. However, for parameters with
concentrations at or near the detection limit, the datasets are censored (below detection limits
for non-radiologic parameters) or analytical error is relatively high (for radiological
parameters). For these parameters, although they are probably normally distributed, due to
analytical limitations, normality testing is not warranted. The U.S. EPA Statistical Analysis
for Groundwater Monitoring Data at RCRA Facilities (Unified Guidance, EPA 530/R-09-
007; March 2009) recommends that parametric statistical methods not be used for datasets
consisting of greater than 50% non-detections.

77. Part I.1.2 — Groundwater Mound Dewatering Near Wells GW-19A/GW-19B —
EnergySolutions proposes to delete this section.
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81.

82.

83.

84.

8s.

86.

Justification: EnergySolutions has met the requirements of this condition. On January 14,
2010, EnergySolutions submitted the plan and schedule for groundwater mound dewatering
activities near wells GW-19A/GW-19B (CD10-0015). Groundwater extraction began in
November 2009 and has continued to the present. As of November 8, 2012, approximately
350,000 gallons of groundwater had been extracted from the mound near GW-19A/GW-19B.

Part IL.A — Representative Sampling — EnergySolutions proposes to modify this section by
deletion of the last sentence.
Justification: The deleted text is self-evident. Also, there is no similar such requirement in
Ground Water Quality Discharge Permit No. UGW 370004 for the Energy Fuels Resources
Inc. White Mesa Mill Facility.

Part IL.B — Analytical Procedures — EnergySolutions proposes to modify this section by
deletion of the last sentence.
Justification: The deleted text is self-evident as it is included in UAC R317-6-6.12.A.

Part I1.G — Records Contents — EnergySolutions proposes to delete this section.
Justification: The requirements of this section are redundant with requirements listed in Part
I.H.3 and the Water Monitoring Quality Assurance Plan (Appendix B).

Part I1.G — Plugging and Abandonment Reports — EnergySolutions proposes to modify this
section.
Justification: Self-evident requirements were deleted.

Part IIL.LE — Proper Operation and Maintenance — EnergySolutions proposes to modify this
section.
Justification: The deleted text is redundant with the sentence immediately preceding it.

Part IV.A — Prior Approval — EnergySolutions proposes to delete this section.
Justification: The requirements are self-evident as they are included in the referenced UAC
rules.

Part IV.C — Modification of Approved Engineering Design, Specifications, or Construction
— EnergySolutions proposes to delete this section.
Justification: The requirements of this section are self-evident. Also, the requirements for
modification of disposal cell engineering design or specifications are provided in Part 1.D.10.
There is no similar such condition in Ground Water Quality Discharge Permit No. UGW
370004 for the Energy Fuels Resources Inc. White Mesa Mill Facility.

Appendix C, Part 2.1 — Monitoring for Free Liquids — EnergySolutions proposes to modify
this section.

Justification: Some of the stated requirements for the content of the Collection Lysimeter
Free Liquids Monitoring form are repetitive.

Appendix E — Procedure For Certification of 11e.(2) Material — EnergySolutions proposes to
delete this appendix.
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Justification: The procedure for certification of 11e.(2) material is listed in 11e.(2) Byproduct
Material License (UT 2300478) Renewal Application, Revision 5 (June 1, 2012). The
procedure is not within the purview of the GWQDP.

87. Appendix F, Part 2.2 — Post-Closure Monitoring Plan, Site Inspection — EnergySolutions
proposes to delete this section.
Justification: Post-closure site inspection requirements are specified in the Clive facility
Radioactive Material License (UT 2300249) Renewal Application (October 25, 2012). The
requirements are not within the purview of the GWQDP.

88. Appendix F, Part 2.4 — Closure/Post-Closure Quality Assurance Procedures —
EnergySolutions proposes to delete this section.
Justification: Closure/post-closure site quality assurance procedures are specified in the Clive
facility Radioactive Material License (UT 2300249) Renewal Application (October 25,
2012). The procedures are not within the purview of the GWQDP.

89. Appendix F, Part 2.5 — Closure/Post-Closure Certification — EnergySolutions proposes to
delete this section.
Justification: Closure/post-closure certification requirements are specified in the Clive
facility Radioactive Material License (UT 2300249) Renewal Application (October 25,
2012). The requirements are not within the purview of the GWQDP.
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Permit No. UGW450005

STATE OF UTAH
DIVISION OF WATER QUALITY
UTAH WATER QUALITY BOARD
P.O. BOX 16690
SALT LAKE CITY, UTAH 84116-0690

Ground Water Quality Discharge Permit

In compliance with the provisions of the
Utah Water Quality Act, Title 19, Chapter 5, Utah Code Annotated 1953, as amended,

EnergySolutions, LLC
423 West 300 South, Suite 200
Salt Lake City, Utah 84101

hereafter referred to as the "Permittee", is granted a Ground Water Quality Discharge Permit for
a Low-Level Radioactive Waste and 1le.(2) Waste Disposal Facility in accordance with
conditions set forth herein. This facility currently consists of four separate operable units: a Low-
Activity Radioactive Waste (LARW) cell, an 11e.(2) cell, a Mixed Waste cell, a and a Class A
West cell, which are located at approximately latitude 40° 41' 18" North, longitude 113° 06' 54"
West.

This modified Ground Water Quality Discharge Permit amends and supersedes all other Ground
Water Discharge permits for this facility issued previously.

This modified permit shall become effective on xxxx xx, xxxx August28,2042
This permit and the authorization to operate shall expire at midnight, xxxx xx.xxxx-June-8;
2043,

Director
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PART I. SPECIFIC PERMIT CONDITIONS
A. Ground Water Classification

Based on ground water quality data submitted by the permit applicant, ground water in the
vicinity of the site is defined as Class IV, saline ground water.

B. Background Ground Water Quality

1.

Background Quality from Existing Monitoring Wells

Based on ground water quality samples collected through Jusne2006December
2011, the upper boundary of background ground water quality is defined as the
mean concentration plus the second standard deviation for any contaminant in any
individual well as determined by the Director.

Determination and Revision of Background Ground Water Quality

After submittal of additional ground water quality data, background ground water
quality values may be revised by the Director.

C. Ground Water Protection Levels

1,

Ground Water Protection Levels, LARW cell, and Class A West cell

Based on the types of wastes to be disposed reeceived-for-disposal-in-thelow-

an evaluation of indicator isotopes and their mobility, and the Ground Water
Quality Standards (GWQS); ground water protection levels (GWPLs) are defined
as either the GWQS or the Background Concentration;-whicheveris-greater; as
listed in Tables 1A and 1B of this Permit. 1n-aH-eases;£Ground water quality in
any compliance monitoring well at the LARW cell, and Class A West cell shall
comply with the GWPLs found in Table 1A, unless other GWPLs have been cited
on a well and contaminant-specific basis in Table 1B, below.

Ground Water Protection Levels, 11e.(2) cell

Based on the types of waste to be disposed of in-the-+e{2)-eell-an evaluation of

mdlcator isotopes and their mobility, and the-Greund-Water Quality-Standards

WQS; GWPLs for-inergante—dissobred-metalsand-orpante parameters-are
deﬁned as either the GWQS or the Background Concentration;-whicheveris

greater; as listed in Tables 1C and 1D of this Permit. In-al-eases;e£Ground water
quality in any compliance monitoring well at the 11e.(2) cell shall comply with
the GWPLs found in Table 1C, unless other GWPLs have been cited on a well
and contaminant-specific basis in Table 1D, below.
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3. Ground Water Protection Levels for Radiologic Parameters, Mixed Waste cell

Based on the type of waste to be disposed s -

< ' , an evaluation of indicateor isotopes and
their moblllty and the Gmmad—\lla%ef—@mlw&aﬁdafds—(GWQS) sround-water
protectiontevels{GWPLs) are defined as either the GWQS or the Background
Concentration-—whicheverisgreater as listed in Table 1E and 1F of this Permit. I»
at-eases—£Ground water quality in any compliance monitoring well at the Mixed
Waste cell shall comply with the GWPLs found in Table 1E, unless other GWPLs
have been cited on a well and radiologic parameter-specific basis in Table 1F,
below.

I Revisi G LW p e e

”'“E’ “.'b""ttall ffadd;“s“al.gﬁlalﬂdl i .Eiu‘ah‘tj Sl i

Table 1A: Ground Water Protection Levels (GWPL) — Universal to All LARW,
Class A West, and Evaporation Pond Wells

Parameter | GwpL® Parameter | eweL?”
Field and Inorganic Parameters (mg/l) Radiologic Parameters — Alpha Emitters ™ (pCi/l)
Eluoride 4.0 Neptunium-237 ©*) 7
Total Nitrate Nitrite tas-N) Liib Strontium-90 42
pH (units) 6.5-8.5 Thorium-230 83
Pisserdved Metedsthire-r Thorium-232 92
Antisony 6:006 Uranium-233 26
Assenie NA-® Uranium-234 26
Bariwm 20 Uranium-235 27
Beryllium "~ 0-004 Uranium-236 27
Cadmium s Uranium-238 26
Chrontum -1
Copper 13 Radiologic Parameters — Beta/Gamma Emitters " (pCi/l)
Lead 0015 Carbon-14 3,200
Mereury 0-002 TIodine-129 21
Molybdenum NA- Technetium-99 3,790
Niekel 010 Tritium 60,900
Selentum [SHERY
Sibver -4 Combined Radiologic Parameters (pCi/l)
Usanium—total " 0.03 Radium-226 + Radium-228 ©** 5
Organic Parameters (mg/l)
Acetone-" I e - 2-Bichloroethane Hhids
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Parameter GwpL @ Parameter GwprL®
Carbon Disulfide-™ 0.7 112 Trichloroethane-" 0.005
Chl form (23] 008 S,Z.mj A-Chloride 0002

1. All ground water protection levels (GWPLs) derived from Ground Water Quality Standards (GWQS, see UAC
R317-6-2), except as noted.

p-2. All GWPL values for alpha-emitting radionuclides based on 1E-4 lifetime cancer mortality risk concentration
levels provided in 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal Register, Vol. 56, No.
138, pp. 33078-9, 33100-3, and Appendix C).

10-3. Neptunium-237, as determined by Total Radioactive Neptunium, EPA Method 907.0.

-2 All GWPL values for beta/gamma emitting radionuclide parameters based on a 4 millirem/year equivalent
dosage, as per 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal Register, Vol. 56, No. 138,
pp- 33078, 33103, and Appendix B).

2.5, Iodine-129, as determined by Total Radioactive Iodine, EPA Method 902.0.

13-6. GWQS of 5 pCi/l for combined radium-226 + radium-228 from final EPA MCL in National Primary

Drinking Water Regulations Final Rule for Radionuclides (December 7, 2000 Federal Register, Vol. 65, No. 236,
p. 76708).
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Table 1B: Ground Water Protection Level Exceptions(') — LARW, Class A West, and Evaporation

Pond Wells
Well ID I Parameter | GWPL @ ] Well ID | Parameter I GWPL @
Inorganic/Metal Parameters (mg/l)
Radiologic Parameters (pCi/l)
GW-20 Ra-226+Ra-228 5.49 GW-100 Uranium-234 68.6
Uranium-238 43.0

GW-24 Ra-226+Ra-228 5.81

GW-105 Ra-226+Ra-228 6.03
GW-29 Ra-226+Ra-228 5.59

GW-58 Uranium-234 31.2
GW-56R Ra-226+Ra-228 5.31

GW-36 Uranium-234 36.4
GW-64 Ra-226+Ra-228 5.63

GW-112 Ra-226+Ra-228 6.72
GW-77 Ra-226+Ra-228 5.46

P3-95 SWC Uranium-234 48
GW-84 Ra-226+Ra-228 6.01 Uranium-238 79

Ra-226+Ra-228 7.63

GW-85 Ra-226+Ra-228 777

GW-66R Ra-226 + Ra-228 5.47
GW-86 Ra-226+Ra-228 6.19
GW-88 Ra-226+Ra-228 5.04
GW-89 Ra-226+Ra-228 5.04
GW-90 Ra-226+Ra-228 5.85
GW-91 Ra-226+Ra-228 5.92
GW-93 Ra-226+Ra-228 5.54

1.  Table 1B exceptions constitute specific wells and parameters determined to have natural background ground
water quality concentrations above GWQS, or as otherwise specified below. Background concentration is
defined as the mean concentration plus the second standard deviation for any contaminant in any individual
well. This table may be blank if no GWPL exceptions are set for LARW, Class A, and Pond wells.

2. The number of significant figures used for all GWPLs determined by laboratory results previously reported by
the Permittee.
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Table 1C: Ground Water Protection Levels — Universal for all 11e.(2) Wells

Parameter

GwpL P

Parameter | GwprL

Field and Inorganic Parameters ® (mg/l)

Cyanide 0.2
pH (units) 6.5 —8.5
Assenie NA-®
Jartum 2H
Beryllium- 0-004
Cadnium 0005
Chronam O
Copper 13
Lead S
Mereury 6062
Mebbdenum NA-
Niekel ™ 010
Scbentant A0S
Sthver O

| halium 0,002

Combined Radiologic Parameters

(pCi/l)

Radium-226+radium-228

Radiologic Parameters (pC/l)

Thorium-230

Thorium-232

Uranium-233

Uranium-234

Uranium-235

(3]

Uranium-236

(8]

Uranium-238

124 18] (8] 59 (54 N1

o

1.  All field, inorganic, dissolved metals, and organic indicator organic parameters and corresponding GWPLs
for the 11e.(2) wells are equivalent to those for the LARW wells in Table 1A, above.

2. All ground water protection levels (GWPL) derived from Ground Water Quality Standards (GWQS, see

UAC R317-6-2), except as noted.
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Table 1D: Ground Water Protection Level Exceptions ’ — 11e.(2) Wells

WellID | Parameter | GWPL® | WellID | Parameter | GWPL @
L6 Hranium —otal G037

1. Table 1D exceptions constitute specific wells and parameters determined to have natural background
ground water quality concentrations above GWQS, or as otherwise specified below. Background
concentration is defined as the mean concentration plus the second standard deviation for any contaminant
in any individual well. This table may be blank if no GWPL exceptions are set for 11e.(2) wells.

2. The number of significant figures used for all GWPLs determined by data evaluation and review of
analytical method sensitivity.

Table 1E: Ground Water Protection Levels Universal to All Mixed Waste Wells

Parameter | GWPL Parameter ] GWPL
Uranium—total [ 0.03 [
Radiologic Parameters (pCi/l)

Alpha Emitters © Beta/Gamma Emitters ©

Carbon-14 3,200
Neptunium-237 ©* 7 Todine-129 ¥ 21
Strontium-90 42 Technetium-99 3,790
Thorium-230 83 Tritium 60,900
Thorium-232 92
Uranium-233 26
Uranium-234 26 Combined Radiologic Parameters (pCi/l)
Uranium-235 27 Radium-226 + Radium-228 ® | 5
Uranium-236 27
Uranium-238 26

10
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}—Totaluranium—GWQS—of0-03—me/—from EPAfinal MCL—inNationalPri

& f=

F6708).

2.1. All GWPL values for alpha-emitting radionuclides based on 1E-4 lifetime cancer mortality risk
concentration levels provided in 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal
Register, Vol. 56, No. 138, pp. 33078-9, 33100-3, and Appendix C).

3.2. Neptunium-237, as determined by Total Radioactive Neptunium, EPA Method 907.0.

4.3. All GWPL values for beta/gamma emitting radionuclide parameters based on a 4 millirem/year
equivalent dosage, as per 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal
Register, Vol. 56, No. 138, pp. 33078, 33103, and Appendix B).

5-4. Iodine-129, as determined by Total Radioactive lodine, EPA Method 902.0.

6-5. GWQS of 5 pCi/l for combined radium-226 + radium-228 from final EPA MCL in National Primary
Drinking Water Regulations Final Rule for Radionuclides (December 7, 2000 Federal Register, Vol. 65,
No0.236,p.76708).

Table 1F: Ground Water Protection Level Exceptions "’ — Mixed Waste Wells

Well ID Parameter GWPL @ [ Well ID Parameter GWPL @

1. Table IF exceptions constitute specific wells and parameters determined to have natural background
ground water quality concentrations above GWQS, or as otherwise specified below. Background
concentration is defined as the mean concentration plus the second standard deviation for any contaminant
in any individual well. This table may be blank if no GWPL exceptions are set for Mixed Waste wells.

2. The number of significant figures used for all GWPLs determined by laboratory results previously reported
by the Permittee.

D.  Best Available Technology (BAT) Design Standard

1. Discharge Technology Performance Criteria

Best available technology for the facility will incorporate discharge technology
based on the use of earthen materials in both the bottom liner and final cover.
However, under no circumstances shall the facility cause ground water at the
compliance monitoring wells (Part I.LF.1) to exceed the ground water protection
levels in Part I.C for the following minimum periods of time:

11
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Disposal Cell Contaminant Group Performance
Standard*
LARW, and Class A West Heavy metals 200 years
Inorganics 200 years
Organics 200 years
Mobile and non-mobile 500 years
Radionuclides
11e.(2) Heavy metals 200 years
Inorganics 200 years
Organics 200 years
Mixed Waste Mobile and non-mobile 500 years

*  Said performance standards shall be measured from the following initial startup dates: 1988
[LARW Cell], 1992 [Mixed Waste Cell], 1994 [11e.(2) Cells], and 2000 [Class A West Cell]

If after review of any environmental monitoring data collected at the facility, the
Director determines that the ground water protection levels in Part I.C of the
Permit may be exceeded at the compliance monitoring wells before completion of
the above-minimum time periods, said potential shall constitute a violation of the

Best Available Technology requirements of this Permit.

2. Authorized LARW Cell Engineering Design and Specifications

Final cover construction over the entire LARW cell was completed in October

2005. The engineering plans in Table 2A. below, are provided for reference to

the cell design.

12
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Table 2A: Approved LARW Cell Engineering Design Drawings

Drawing Last Revision Date Subject
9407-2, Rev. E July 28, 1998 LARW Disposal Cell — Cell Location and Excavation Limits
9407-4, Rev. V February 1, 2005 LARW Disposal Cell - LARW Cell Closure

9407-4A, Rev. L

May 16, 2003

LARW Disposal Cell - LARW Cell Closure

9407-4B, Rev. J

May 16, 2003

LARW Disposal Cell - LARW Cell Closure

9407-5, Rev. I February 4, 1999 LARW Disposal Cell — Site Layout

9407-6, Rev. E July 28, 1998 LARW Disposal Cell — Site Layout

9407-7, Rev. A June 27, 1994 Drainage Plan — Plan View

9407-7A, Rev. A June 27, 1994 Drainage Plan — Details

9407-8, Rev. C October 16, 1998 LARW Disposal Cell Wedge Expansion Cross Section

Detats

13
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Table 2A: Approved LARW Cell Engineering Design Drawings

Drawing

Last Revision Date

Subject

03046A-VOI1 Rev. -

August 1, 2003

LARW Disposal Cell Closure — Plan and Details

03046A-VO2 Rev. 1

August 1, 2005

LARW Disposal Cell Closure — Sections and Details

03046A-VO3 Rev. -

August 1, 2003

LARW Disposal Cell — Radon Barrier Redesign Sections and

Details
03046A-VO4 Rev. - August 1, 2003 LARW Disposal Cell — Radon Barrier Redesign Sections and
Details
03046A-VOS Rev. - August 1, 2003 LARW Disposal Cell — Radon Barrier Redesign Section and
Details
L9 July 21, 1993 Fence Details
= 5 11e.(2) Disposal Cell Design

The best available technology design standard shall be defined by, and
construction of the 11e.(2) cell shall conform to the approved engineering design
summarized in Table 2B, below, and the specifications listed in the currently
approved LLRW and 11e.(2) CQA/QC Manual

Table 2B: Approved 11e.(2) Cell Engineering Design Drawings

Drawing Last Revision Date Subject
9420-4, Rev. GE Mareh4,-2002 March 11e.(2) Disposal Cell, Layout
25,2003
9420-5, Rev. D February 21, 2002 11e.(2) Disposal Cell, Cross Sections
9420-6, Rev. EB Drevcenber 20 11e.(2) Disposal Cell, Ditch Cross Sections

2002March 25, 2003

Said 11e.(2) cell engineering design shall include, but is not limited to, the
following elements:

a)

Cover System — shall include the following materials, as described from the
top down:

1)

Top-slope Area — the top-slope shall consist of the following materials,
from the top down:

i)

ii)

iii)

iv)

Riprap Erosion Barrier — a 12-inch thick layer of rock armor
material with a particle size ranging from 0.75 to 4.50 inches in
diameter with an average diameter between 1.125 and 3.0 inches.

Filter Zone — a single 12-inch thick layer of granular material
with a particle size ranging from 0.3125 to 3.0 inches in diameter
(coarse sand to fine cobble) and a minimum hydraulic
conductivity of 42 cm/sec.

Upper Radon Barrier — a layer of clay material at least 12 inches
thick with a field hydraulic conductivity of 5.0E-8 cm/sec or less.

Lower Radon Barrier — a layer of clay material at least 3 feet
thick with a field hydraulic conductivity of 1.0E-6 cm/sec or less.

14
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b)

The minimum slope for top-slope areas shall be 2.1%.

2) Side-slope Area — the side-slope area shall consist of the following
materials, from the top down:

A. Riprap Erosion Barrier — an 18-inch thick layer of rock armor
material with a particle size ranging from 2.0 to 16.0 inches in
diameter with an average diameter between 4.5 and 8.0 inches.

B. Filter Zone — a single 12-inch thick layer of granular material with
a particle size ranging from 0.3125 to 3.0 inches in diameter
(coarse sand to fine cobble) and a minimum hydraulic conductivity
of 42 cm/sec.

C. Upper Radon Barrier — a layer of clay material at least 12 inches
thick with a field hydraulic conductivity of 5.0E-8 cm/sec or less.

D. Lower Radon Barrier — a layer of clay material at least 2.5 feet
thick with a field hydraulic conductivity of 1.0E-6 cm/sec or less.

The slope for side-slope areas shall be approximately 20%.

11e.(2) Waste Layer — the 11e.(2) waste shall not exceed a final thickness
of 47 feet above the bottom clay liner.

Bottom Clay Liner —the-elay-liner-will-be-constructed-onby-after-exeavation

(1o whiel ]g ll 6 .H“ ']ll )
eonstruetion—The clay liner shall be a minimum of 2 feet thick, measured
perpendicular to the slope, and have a field hydraulic conductivity of
1.0E-6 cm/sec or less.

4. Final Authorized Class A West Cell Engineering Design and Specifications

The best available technology design standard shall be defined by, and
construction of the Class A West facility shall conform to the engineering plans
summarized in Table 2C, below, and the specifications listed in the approved
LLRW and 11e.(2) ConstractionQuality-Assuranee/Quality-Controel{CQA/QC)
Manual +Hiadiosetive Muateriah boenseAonditon =4

For the Class A West cells, this engineering design includes, but is not limited to,
the following elements:

a)

Cover System — top-slope and side-slope areas shall include the following

materials o+ s specitied-by-the-approved-HERWand et COAQC
Manual (Radioactive Materals bieense—Condition--H, from the top

down:

1)

areaA minimum 6-inch thick surface layer consisting of clay plus at

least 15% gravel by volume, as specified on the approved engineering
drawing number 100147-C04,
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2) A 6uinch thiel T lter zone-consistingof sand |

matertal-minimum 12-inch thick evaporative zone layer consisting of

unit 4 clay

54) A 2-foot thick clay radon barrier measured perpendicular to the slope.
Said radon barrier will be divided into two layers:

i. anupper layer, 1 foot thick, with a field hydraulic conductivity of
5.0E-8 cm/sec or less, and

ii. alower layer, 1 foot thick with a field hydraulic conductivity of
1.0E-6 cm/sec or less.

Top slope of the embankment shall be between2%-and-approximately
4%, as specified on the approved engineering drawings, and side
slopes shall be no steeper than approximately 5:1. The outside toe of
the clay radon barrier/iner shall extend outward and beyond the
outermost edge of the waste layer and shall merge with the bottom
clay liner.

Waste Layer — the waste layer shall not exceed a final thickness of 745.3
feet above the top of the bottom clay liner.

Clay Bottom Liner — the bottom clay liner shall be constructed below
natural grade. Final grade and elevation for the base of the clay liner will
comply with the approved engineering design (Table 2C). This liner will
be constructed after excavation of the site to the total design depth,
followed by placement of imported clay materials, which meet the
approved specifications for material and construction. The clay liner shall

be a minimum of 2 feet thick and;-measured-perpendieular-to-the-slope;
constructed in accordance with the approved LLRW and 11e.(2) CQA/QC

Manual R adionetve Matertals Heense -Condition 44, and have a field

hydraulic conductivity of 1.0E-6 cm/sec or less.

Table 2C: Approved Class A West Cell Engineering Design Drawings

Drawing

] Last Revision | Subject

Class A West Disposal Embankment

| 10014-CO1Rev. 2

Class A West Embankment — Embankment Features and
1/53/12
Controls
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Table 2C: Approved Class A West Cell Engineering Design Drawings

| ;2014@02’ Rex. 10/23/124H342 Class A West Embankment — Cross Sections
I i§)014—C03, Rev. 10/23/12H542 Class A West Embankment — Sections and Details 1 of 2
11{(;(3/1:3-(:04’ 10/23/1244234+ | Class A West Embankment — Sections and Details 2of 2
10014-C05 Revd 232
10014-CO6 Rev-1 5242 Details
5 Class A West Embankment-Class A, Class A North &
C : /5/12
10014-C08 Rev 1 1/5/12 Class A Wit Mao
10014-C09, Rev 1 11/4/11 Class A West Embankment — CWF Cross Sections
10014-U01 Rev. 2 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>