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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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 Remedy implementation update

e Challenges associated with fluidized bed
reactor (FBR)/membrane bio-reactor (MBR) nitrate (NO,)
treatment

 Option for remedy configuration
— Benefits from eliminating FBRs/MBRs for NO, treatment

— Groundwater modeling assessment

e Optimization study plan
— Nitrate plume and injection concentrations

— Regulatory documents
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Remedy Implementation Update

200-ZP-1 Record of Decision (ROD) was signed
September 2008

— Page 3: “The overarching requirement is to meet the groundwater
cleanup levels identified in this ROD within 125 years”.

— Page 44: Remedial Action Objective #1.

* “The estimated timeframe to achieve cleanup levels (for all COCs) is
within 150 years...”

— Short term objectives to keep the pump & treat (P&T) component “on
track” are:

* Page 2: “...reduce the mass (of all COCs)...by a minimum of 95% in 25
years...”

* Page 46: “Except for tritium, all of the other groundwater COCs reside
within the boundaries of the carbon tetrachloride contamination and will
be addressed concurrently with the pump-and-treat component designed
for carbon tetrachloride until cleanup levels are achieved.”
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Remedy Implementation Update

« 200 West P&T operations began July 2012, and has been very
successful at contaminant mass removal

Mass Removed (kg /Ibs)

Contaminant

200 West Pump & Treat 200 West Pump & Treat
Cumulative Mass Removed July 2012 to March 2019 Percent mass Recovery July 2012 to March 2019

Carbon Tetrachloride
38 percent

nt
Trichloroethene
21 percent

Chromium
16 perce

Technetium-99
778 g (1.72 |bs)
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Nitrate as Nitrogen
12 percent

Uranium

15,622 kg (34,441 Ibs)
\I 553 kg (1,218 Ibs)

Carbon Tetrachloride
Chromium
533 kg (1,175 Ibs)
Trichloroethene
68 kg (150 Ibs)

» Percent not provided for Tc99 and Uranium due to need to account for other OU contributions
» Percent calculated as % of (sum of 2015 mass estimate and actual mass removed 2012-2015)

— However, some changes have occurred since the ROD was signed that
are challenging our ability to meet the remedial action objectvies (RAOS)
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Remedy Implementation Update

» Changes since 200-ZP-1 ROD was signed

— The estimated abiotic degradation half-life for Carbon tetrachloride (CCl,)
changed from 41 years to a worst case of 630 years

— CCIl, plume size and distribution changed as additional characterization
data was collected during well drilling

* More CCI, was found below lower mud unit (Ringold A) than understood during
preparation of FS:

o Feasibility study (FS) assumed 12%, current understanding 25%. Additional
characterization is needed

SGW-63640-VA, Revision 0 CH2MHILL
Plateau Remediation Company
a Jacobs company




Remedy Implementation Update

e RD/RAWP Design Capacity Volume Throughput (MGal)
e 7P-1 Volume Treated (MGal)

—S-SX Volume Treated (MGal)

e Combined ZP-1 and S-SX Volume Treated (Mgal)
12000 =B P-5/DV-1 Volume Treated (MGal)
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Remedy Implementation Update

e The table below summarizes impacts from new information
since 200-ZP-1 ROD was signed. These are preliminary
“What if” scenarios.

Scenario Description Capacity | Pumping Year Meets 2137 Target

In 2023 Duration | Pumping | Cleanup? Aquifer
(gpm) (Years) Ends

0* Continue pumping 1,820 25 2037 No Ringold E
at 1,820 gpm with Only
25 year duration

1** Continue pumping 1,820 85 2097 Yes Ringold E
at 1,820 gpm and A

2** Increase pumping 3,070 62 2074 Yes Ringold E
to 3,070 gpm and A

* Model run close to ROD requirement.
** These are preliminary model runs only. RL is not committing to pumping this long.
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Remedy Implementation Update

Cost To date / Future cost For 25 years of operation

« ROD
» Spent to-date

e Scenario 0 to-go cost

~30 to 40% of
operational costs are
due to using
FBRs/MBRs for NO,
treatment

=$ 235M ($165M to $353M)
=$ 383M (through CY17)

=$ 833M ($1,216M total)

1. Evaluate options to reduce remedy
costs and address performance issues
2. Prepare explanation of significant
difference (ESD) to address remedy cost
exceedance when entire cost impacts
are understood
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Remedy Implementation Update

» Other sources are now sending water to the 200 West P&T for treatment
which impacts 200-ZP-1 water treatment capacity:

— 200-UP-1 GW

— 200-BP-5 GW

— ERDF Leachate

— 200-DV-1 Perched Water

— MSU water

With these additional
sources, 200-ZP-1 water

treatment is reduced to 1,820

gpm

200 West Central Treatment Facility
Current Treatment Capacity

Granular Activated Carbon

200-West P&T throughputis

currently limited by
. FBR/MBR treatment
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Challenges Associated with FBR/MBR NO,; Treatment

* NO, treatment is the most challenging of all the contaminant
of concern (COCs)

— Limits facility throughput due to FBR/MBR treatment

— Estimated 30 — 40% of operational cost are for FBR/MBR NO,
treatment

* Includes chemical costs, solids production/disposal, maintenance, and
addressing well fouling.
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Benefits from Eliminating FBRs/MBRs for NO,

Treatment

* Pumping rates for CCl, treatment by air strippers could be
increased to 3,070 gpm (following installation of 3 air
stripper)

— Compared to scenario with 85 years of pumping at 1,820 gpm,
increasing rate to 3,070 gpm would reduce pumping duration for CCl,
treatment by ~23 years (without optimization)

— Total remedy cost for this scenario would drop by as much as $200M
compared to the 85-year pumping scenario

e The 3,070 gpm pumping rate scenario improves ability to
achieve cleanup level for CCl4 within the 125 years cleanup
target specified in ROD
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Option for Remedy Configuration

o If FBRds/MBRs were taken off line the table below summarizes how COCs would be
treate

CCl4 TCE Nitrate Total Chromium| Hexavalent Tc-99 Uranium 1-129 Tritium
Chromium

3.4 pg/L 1 pg/L 10,000 pg/L 100 pg/L 48 pg/L 900 pCi/L 30 pg/L 1 pCi/L 20,000 pCi/L
(Nitrate as
Nitrogen)
Average 555 pg/L 3.32 pug/L 30,000 pg/L 28.6 ug/L 27.6 pg/L 1,745 pCi/L 335 pg/L 0.53 pCi/L 2,296 pCi/L
Influent (Nitrate as No Treatment No Treatment No Treatment
Concentratio . Needed Needed Needed
" Nitrogen)
Current Bioreactors + Bioreactors + Bioreactors Influent Below  Influent Below IX Resin IX Resin Influent Influent Below
Treatment Air Strippers/  Air Strippers/ Cleanup Levels Cleanup Levels Below Cleanup Level
Method GAC GAC Cleanup
Level
Future Air Strippers/  Air Strippers/ Blending* Influent Below  Influent Below IX Resin IX Resin Influent Influent Below
Treatment GAC GAC Cleanup Levels Cleanup Levels Below Cleanup Level
Method If Cleanup
MBRs/FBRs Level

Taken Offline

— Even if other sources send water to 200 West P&T in future these proposed future treatment methods are
still viable

* After pumping, MNA will reduce the NO; to meet RAOs. Monitored Natural Attenuation (MNA) is also a component of the remedy for other contaminants.
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Groundwater Modeling Assessment

Groundwater modeling assumptions / approach:

* No continuing sources:
— Consistent with 200-ZP-1 ROD

— Known continuing sources near T Farms (nitrate, Tc-99, and CN). These are
being addressed by source Operable Units (Ous) and Tank Farms

« Used worst-case CCl, half-life of 630 years (not 41 years used in FS):
— Consistent with new information on abiotic degradation only

— Currently evaluating biotic degradation potential; may reduce to 200-400 years

* While NO, from 200-UP-1 is included, no NO, from 200-BP-5 and
Environmental Restoration Disposal Facility (ERDF) are included:

— Nitrate contributions from other OUs is minimal:
» B-Farm contribution of NO4 to 200 West P&T is 3-4% and decreasing
« ERDF contribution of NO;to 200 West P&T is 0.5-0.6%.
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Groundwater Modeling Assessment

Groundwater modeling assumptions / approach (continued):

 Ringold Lower Mud (RLM) assumed as contaminated as
overlying Ringold E

— Result is a slow-releasing, diffusion-limited secondary source which
IS a conservative assumption

« Simulations maximized CClI, recovery only, and not NO,

* Results presented are work-in-progress, not the result of
final optimizations
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Groundwater Modeling Assessment

* Preliminary modeled impacts of longer CCl, half-life and
stopping FBR/MBR NO, treatment are defined in the
following slides

o While these preliminary model runs assume FBRs/MBRs are turned
off December 31, 2022, the actual date will be defined in the
Optimization Study Plan
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Groundwater Modeling Assessment

« 1,820 gpm treatment capacity (base scenario):

0)
0)
0)
)
0]

Maximum pumping rate of 1,820 gpm beginning January 1, 2023
Optimized well locations

FBR/MBR NO, treatment stopped December 31, 2022
Transition to Ringold A pumping in 2058

Finished pumping in 2097

e 3,070 gpm treatment capacity:

)

©c O O O

Maximum pumping rate of 3,070 gpm beginning January 1, 2023
FBR/MBR NO, treatment stopped December 31, 2022

Transition to Ringold A pumping in 2051

Finished pumping in 2074

Increasing pumping rate to 3,070 gpm saves 23 years of pumping
Pumping was not optimized
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Groundwater Modeling Assessment - CCl,

e For CCl,, recent modeling shows at 3,070 gpm the UCL95 CCI, concentrations drops
below the MCL in Ringold E and Ringold A prior to year 2137

e The Optimization Study Plan discussed in the following slides will be used to optimize the
best remedy configuration for CCl, with the goal of reducing operational time

Year Year Year Year Year Year Year
2022 2037 2050 2074 2097 2117 2137
1,000 - |
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1~ < £ S S - = = Rwie Wells
— s £ o .
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Groundwater Modeling Assessment - NO,

» For NOg, recent modeling shows at 3,070 gpm, if FBR/MBR treatment were discontinued after
year 2022, then blending until year 2074, followed by MNA, plume UCL95 NO, concentrations
drop below the MCL in Ringold E and Ringold A prior to year 2137

 This confirms that we can meet RAOs while discontinuing FBR/MBR NO; treatment.

Year Year Year Year Year Year
2022 2037 2065 2074 2120 2137
10,000 n w < — All Wells
2 % 2 8 —— Rwie Wells
= = £ & 2 & —— Rwia Wells
= =
2 E 4 3 > - — — - Cleanup Level (45 mg/L)
— 1]
£ 1,000 2 = 5 S = [ FBRs/MBRs On Line
= 2 =
E % § o E ;} - Nitrate Blending Period
piet = [1}]
3 = 2 o B I wiNA Period
5 & 5 =
&) o 5 2
& 100 S S 4
=
d =
:) --------------- —— —
10— T
0 10 20 30 40 50 60 70 80 90 100 110 120
Time (Years) Since 01/01/2019 CHSGN20180156
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Optimization Study Plan

* |dentifies the duration and operational constraints of the study
» Defines the P&T facility configuration during the study

» Defines the well network configuration (through groundwater modeling) to
meet the study objectives and operational constraints for CCl, and NO4
plumes

» Describes the Optimization Study, including how RL will:

— Evaluate ability to enhance the performance of CCl, treatment through the
Increased pumping rate

o Test the performance of the P&T facility for increased capacity to treat CCl,

o Verify the CCI, plume concentrations are responding consistent with model
predictions

o Evaluate capture of the plume with updated well network configuration
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Optimization Study Plan

Describes the Optimization Study, including how RL will:

Monitor facility NO effluent concentrations

Monitor aquifer NO,; plume concentrations to verify that plume is
responding consistent with model predictions

Monitor and assesses injection and extraction well performance

Demonstrate other COCs are meeting effluent standards with new facility
modifications

Compile information to support updated remedy cost estimates and future
remedy decisions

* Modeling and interpretation of Optimization Study results will be used
to support future remedy decisions

* While Optimization Study is being implemented, Ringold A characterization
will be completed
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Optimization Study Plan

e Optimization Study Plan must address requirements in:
— 200-ZP-1 ROD
— 200-UP-1 Interim ROD
— 200-BP-5 Action Memorandum
— 200-BP-5 Proposed Plan

— 200-DV-1 Action Memorandum
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Nitrate Plume and Injection Concentrations

e During the implementation of the Optimization Study:

— NO; concentrations in the plant effluent will start at ~3 times the
maximum contamination level (MCL)

— It may be necessary to inject NO; above MCL into downgradient
Injection wells to assist hydraulic containment of other contaminants

— NO; plume concentrations will continue to decrease

* From a regulatory perspective, one of the applicable or relevant
and appropriate requirement (ARARS) cited in the 200-ZP-1 ROD
[RCRA 3020(b)] allows reinjection above MCL if:

(1) Reinjection is part of Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) response action

(2) Groundwater will still be substantially treated

(3) Response action will be protective of human health and the
environment upon completion
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Schedule

[ Ongoing 200201 Acivites

FY13 A0 Fral 2l 23 4 FY25 FY26 27 2

RD/RAWP Rev. 1

Biotic Degradation Literature Study
Decision On Performing Biotic »
Degradation Laboratory Testing

Biotic Degradation Analysis for CCI4

 Ringold A Characterization + Report

Ongoing Pump and Treat Operations

Optimization Plan, FFS/PP/ROD Amendment

FY19 A0 Fr2l A2 23 4 FY25 FY26 27 28

Prepare Optimization Study Plan For The
Optimization of CCL4 Treatment

Prepare Implementation Flan For The
Shutdown / Layup Of FBRs/MBRs

EPA Approval Of Optimization Study Plan
Implement Layup Process / Optimization
Study

RD/RAWP Rev. 2

FFS —
PP —
Public Comment —
ROD Amendment —t—
RD/RAWP Rev. 3 —_—
Adjust Remedy .
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