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Site History
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Abbreviations:

UMTRCA: Uranium Mill Tailings Radiation Control Act
RAP: Remedial Action Plan

SOWP: Site Observational Work Plan

LM: DOE Office of Legacy Management

MLMN: Mational Lab Network

GCAP: Groundwater Compliance Action Plan



Groundwater Remediation, Past and Present
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2002-2014 — Active remediation by extraction,
softening and distillation, and return of treated
water to the aquifer ~100 gallons per minute
(gpm)
* Annual evaluation indicated the system
was underperforming

2015-Present — Interim treatment by
extraction of contaminated groundwater and
conveyance to the evaporation pond ~10 gpm

Evaluation of plume metrics 2002-2018
« Contaminant mass and plume volume:
* Were shrinking during optimum
operation of the active remediation
system (2002-2009)
* Are increasing under interim
treatment (2015-present)
Groundwater corrective action strategy is
being revised

Evaporation pond

Uranium plume and
monitoring wells

Concentration Above 0.044 mg/l

08/15/2018



Hydrogeologic Setting and Site Conceptual Model
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Site Conceptual Model — Groundwater Flow

The site’s local flow system is delineated as follows:
» Horizontally, surface features define the width of the local flow system and how the adjacent groundwater basins are separated
« Vertically, the top of the flow system is about 50 feet below ground surface and the bottom is the top of the Kayenta Formation, about 500 feet
below ground surface
Groundwater recharge is primarily from rainfall infiltration
» There is essentially no upgradient groundwater feeds into the local flow system
» Groundwater discharge occurs as evapotranspiration (ET) in floodplain and riparian zones of Moenkopi Wash and to the Wash itself

Distribution of horizontal hydraulic conductivity is known to vary by six orders of magnitude from field testing near the disposal cell.
Little hydrogeologic or aquifer characterization data is available to inform model parameter assignments downgradient of the
current nitrate plume delineation.

Features in Navajo Sandstone on site that may affect permeability
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Site Conceptual Model — Nature and Extent of
Groundwater Contamination

February 2002 (Baseline)
Concentrations

. Work Performed by

Nitrate + Nitrite as Nitrogen Concentration (mg/L) ©  sample Location N U.S. DEPARTMENT OF ENERGY | Novarro Research & Engineering, Inc.

. OFFICE OF LEGACY MANAGEMENT | jnqer DOE Contract Number DE-LMD000421
At 55 e 3 4p ~— Infiltation Trench Nitrate (as N) Plume
Nitrate Contour (mg/L) 2014 and 2018
S Tuba City, AZ, Disposal Site
Aerial Photo: National Agriculture imagery Program (NAIP) 2017 b . e RS
; [ ————— i
ety April 1, 2020 $2532900

Lmiess\EnvProjects\EBVLTS\111\0023\10\01 5\525328\82532800 mxd coatesc 04/01/2020 424 34 PM




Site Conceptual Model — Nature and Extent of
Groundwater Contamination (continued)
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Geochemical Reactions Along the Flow Path
Conceptual Preview
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Longer pumping times than originally anticipated




Geochemical Reactions Along the Flow Path
Conceptual Preview
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Preliminary Forward Transport Modeling

= Preliminary forward transport modeling indicates that the plumes will continue
to expand and reach Moenkopi Wash under a range of assumed, reasonable
transport parameter values in the absence of pumping
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Issues

= Multiple contaminant source forms and zones

= Hydraulic conductivity varies widely and the
most contaminated depths of the aquifer are
difficult to pump from
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Rare Metals Mill and taili

1. Contaminated material in disposal cell (tailings and demolition debris)
2. Subsurface contamination from the mill’s unlined evaporation ponds
3. Subsurface contamination beneath the disposal cell, above the water table
4. Dispersed contamination (mineralized and sorbed) above and below the water table
5. Uranium and nitrate groundwater plume

6. Unimpacted downgradient aquifer on lower terrace

7. Evapotranspiration on the lower terrace and at Moenkopi Wash



Needs — Data Gaps
and Data Quality
Objectives

= DQO 1: Define the source
mass term and update the
extent and mobility of
contaminants

= DQO 2: Evaluate hydrology
and geochemistry on lower
terrace

= DQO 3: Define feasible
remediation strategies

= DQO 4: Define an appropriate
range of institutional control




Plans
= Revise the corrective action strategy, based on:

« LM/National Lab Network recommendations for site/source characterization
« End-state vision, to protect quality and quantity of groundwater in the

Navajo aquifer

= Revision process will follow U.S. Nuclear Regulatory Commission guidance, and will
include timely consultation with tribal agencies and impacted communities

= Remedy portfolios, addressing multiple source zones with multiple technologies, will
be refined as contaminant transport projections are developed

Moenkopi Wash, south of the site
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Tuba City LM/NLN Recommendations Implementation Timeline

2021 2022 2023 2024 2025

Analysis of extraction
drawdown/recovery data Lege n d
~ Borehole NMR Logging
° ; Variability in N-Aquifer
-~ Surface NMR Logging Hydraulic Conductivity
| / Lab Tests - Anisotropy and Kd ot memt Senres
I.' ;..-"‘ .f_/ | Pneumatic Slug Testing Characterization
[/ , S - Drilling and Sampling Passive Flux Meters to Lower Terrace Aquifer
[/ || Core Samplingand || Through and Beneath the —{ Define Contaminant —
| V4 g o Characterization
[/ Va Analysis (Mill Ponds Area) Disposal Cell Migration Path and Rate
| |/ ’ o Flow Path to Moenkopi
| [/ / Ground Penetrating Radar | Profiling of Relative New Monitoring Wells for Wash
". |I || A to Define Lower Terrace o | Lower Terrace Aquifer
|| Water Table Characterization GCAP Revision Documents
|I | | ,;'f
' ' Infrared Scan to Identify Groundwater Age Dating Institutional Controls
— Preferential Seepage —|— on Flow Path to Moenkopi )
[ /| : Community Outreach
[ | Zones on Wash cliff face Wash
vy v _ V¥
) ﬂ Update Conceptual Site Model, Develop Transport Model —»  Site Characterization Report
e ———————— y /
“—» Groundwater Standards Report |
4 g | |
( - | - .
~__ Alternate Water Supply Feasibility | Activities shown with bold
T — 4'2':——___;- Refine Remedy Portfolios ; : » Remedial Alternatives Evaluation ERERELS ﬂ_"]dEd in FY
. ~__ ~_ \ 2021 and anticipated
Determine Need for Consult with Water Code _ \ funding in FY 2022
Formalized Drilling Administration and Homesite > Revised GCAP
Restrictions Lease Services to Establish ICs Activities shown with no
1 | border will be proposed for
Mentor young community members through STEM workshops and internships inclusionin life-cycle
. : . baseline budget
Incorporate beneficial reuse considerations into potential groundwater remedies
Create interactive decision points in the GCAP revision for direct engagement with NLN, Navajo Nation and Hopi Tribe







