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Executive Summary

The New Rifle, Colorado, Processing Site is one of 24 former uranium-ore processing sites
identified in the Uranium Mill Tailings Radiation Control Act of 1978 for study and potential
remedial action. The site is located in western Colorado approximately 2.3 miles west of the’
city of Rifle. The U.S. Department of Energy (DOE) completed surface remediation at the site in
1996 in compliance with regulatory requirements. Groundwater in the surficial aquifer at the site
is contaminated as a result of historical processing of uranium and vanadium ore. This
Groundwater Compliance Action Plan (GCAP) serves as a stand-alone document provided

by DOE to the U.S. Nuclear Regulatory Commission for concurrence in the proposed
compliance strategy.

DOE conducted studies from 1997 to 1999 at the New Rifle site to understand types,
distributions, and interactions of contaminants; to develop a conceptual groundwater
contaminant flow and transport model; and to evaluate the risks to human health and the
environment from the identified contaminants. The results of these studies supported a
compliance strategy of natural flushing for all contaminants of concern (COCs) except
vanadium. Vanadium was projected to persist in groundwater at concentrations above its
regulatory limit for longer than the maximum allowable duratlon of a natural flushing strategy
(100 years).

Additional studies were conducted from 2000 to 2002, for evaluation of active “purhp-and-treat”
remediation alternatives to specifically address vanadium removal. Results indicated that
vanadium was present in dissolved form in groundwater and was also present as a residual
sorbed to subsurface soils. The sorbed form was expected to act as a continuing source of
groundwater contamination, through gradual long-term release. This result indicated that an
active pump-and-treat groundwater remediation approach to achieve compliance with the
regulatory standard for vanadium was not feasible. The geochemical release of sorbed vanadium
into groundwater was confirmed in a subsequent study in 2010, which documented elevated
concentrations of vanadium in monitoring wells after an area of the New Rifle site was
temporarily dewatered for construction activities.

For this GCAP, human health and environmental risks were reevaluated based on current site
conditions. The conceptual groundwater contaminant flow and transport model was revised to
reflect greater recharge of groundwater from the north and discharge toward the Colorado River.
A decade of groundwater monitoring results indicates that concentrations of COCs in onsite
wells are not decreasing at the originally projected rate. Concentrations of uranium in far-
downgradient locations are considered to be unrelated to the site - representative of natural
background concentrations and/or exhibiting a chemical signature precluding the site as a source.
Concentrations of nitrate at far-downgradient locations can be attributed to transformation of
ammonia to nitrate through the process of nitrification, and again is not attributable to current
site conditions as a source. The risk evaluation, revision of the conceptual groundwater model,
and further analysis of monitoring data demonstrate that the currently implemented 1nst1tut10na1
controls (ICs) are protective of human health and the environment.

Based on these results, DOE has now determined that no remediation with the application of
alternate concentration limits (ACLs) is the appropriate compliance strategy for the six COCs—
arsenic, molybdenum, nitrate, selenium, uranium, and vanadium. Numerical values for proposed

U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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ACLs were based on a statistical analysis of data from source area well 0658. As long as ACLs
are met at the proposed point-of-compliance wells, water quality at the proposed point-of-
exposure (gravel ponds) will be protective. Fully implemented, overlapping, and rigorous ICs
and compliance monitoring are also components of the remedy.

DOE, the Colorado Department of Public Health and Environment (CDPHE), the City of Rifle,
and Garfield County have enacted a series of four ICs to prevent humans and livestock from
being exposed to site-related contaminants on the former mill site and on downgradient
properties. These controls consist of a quitclaim deed on the site proper to ensure that no
groundwater will be exposed onsite without written permission of DOE and CDPHE; a large
zone overlay to restrict consumption of contaminated groundwater; an environmental covenant
between CDPHE and Umetco Minerals Corporation on a downgradient property to limit access
to groundwater and to prevent livestock from accessing water in former gravel ponds; and most
recently, a Uranium Mill Tailings Remedial Action overlay zone district that further limits
activities by the City on the former mill site. DOE provided funding for construction of a water
line and a storage tank west of the city along U.S. Highway 6 that provides domestic water to
residents.

Compliance monitoring consists of sampling 16 monitoring wells and-8 surface water locations
for the COCs, and analyzing ammonia as an environmental indicator. DOE will collect samples
annually for the first 5 years after regulatory acceptance of this GCAP. After that time, the
monitoring program will be re-evaluated, and if no anomalous trends are identified, the
monitoring frequency and number of analytes may be reduced. Details of long-term monitoring
are included in this document. No monitoring wells will be decommissioned for the
foreseeable future.

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site ) U.S. Department of Energy
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1.0 Introduction

This Groundwater Compliance Action Plan (GCAP) is a stand-alone modification to

Section E.3.6 of the Final Remedial Action Plan and Site Design for Stabilization of the Inactive
Uranium Mill Tailings Sites at Rifle, Colorado (DOE 1992) and is the concurrence document for
compliance with Subpart B of Title 40 Code of Federal Regulations Part 192 (40 CFR 192) for
the New Rifle, Colorado, Processing Site.

The New Rifle site is one of two former uranium-ore processing sites at Rifle, Colorado,
assigned to the U.S. Department of Energy (DOE) Office of Legacy Management. Previously,
GCAPs were submitted for regulatory review with natural flushing as the compliance strategy
for most site-related constituents (DOE 1999b, 2003, 2005, 2008a). Based on continued
groundwater monitoring results, it does not appear that natural flushing will achieve cleanup
goals for the contaminants of concern (COCs) in the 100-year time frame allowed by

40 CFR 192. Therefore, consistent with DOE’s decision framework (see Figure 13 and
discussion in Section 3), the strategy must be reevaluated. Results of that reevaluation are
presented in this GCAP. Section 2 contains technical site information. Section 3 discusses the
selection process and rationale for a revised compliance strategy. Implementation measures are
described in Section 4.

2.0 Site Information

2.1 Location

The New Rifle site is located approximately 2.3 miles west of the city of Rifle in Garfield
County, Colorado (Figure 1). The 142-acre site, which is accessible by U.S. Highway 6, is the
location of a former vanadium and uranium mill that operated from 1958 through 1984. It is
adjacent to and north of the Colorado River near the northeastern edge of the Colorado Plateau
physiographic province. '

2.2 Brief Site Background

Historically, vanadium and uranium ores were processed at two different mills located near the
city of Rifle. U.S. Vanadium Company constructed the first mill in 1924 for the production of
vanadium (Merritt 1971). That plant was located approximately 0.3 miles east of the city and is
referred to as the Old Rifle site (Figure 1). Union Carbide and Carbon Corporation

(Union Carbide) purchased the assets of the U.S. Vanadium Company in 1926 and established
U.S. Vanadium Corporation as a subsidiary (Chenoweth 1982). The subsidiary operated the
former Old Rifle plant intermittently until 1946, when it was modified to include the recovery of
uranium as well as vanadium. Production continued until 1958 when the old plant was replaced
with a new mill located approximately 2.3 miles west of the Old Rifle site. The location of the
new mill is now referred to as the New Rifle site (DOE 1999a).

U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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Figure 1. Location of the New Rifle Site

Uranium and vanadium production at the New Rifle mill lasted from 1958 to 1984. Concentrated
ore was shipped to the New Rifle mill from 1958 to the early 1960s from a variety of locations in
the region. From 1964 to 1967, the New Rifle mill also processed lignite ash. From 1973 to
1984, part of the mill was used to produce vanadium; this operation, which did not produce
tailings, involved processing vanadium-bearing solutions.

U.S. Atomic Energy Commission records document that 2,259,000 cubic yards of Old Rifle
tailings and 1,802,019 tons of ore were processed. The west-central portion of the New Rifle

mill site contained 33 acres of tailings in two distinct piles. The combined piles measured
approximately 1600 feet (ft) in the north-south direction and approximately 1150 ft in the
east-west direction. Holding ponds for processing wastes (including vanadium and gypsum) were
located east of the piles. The locations of tailing piles, evaporation ponds, ore storage area, and
mill buildings as they existed in 1974 are shown in Figure 2.

The tailing piles were partially stabilized by Union Carbide with the application of mulch and
fertilizer. An irrigation system was installed to promote growth of native grasses that were
planted. However, much of the pile did not revegetate, and wind and water eroded some of the
tailings. The tailings pile at the beginning phase of surface remediation in 1989 is shown in
Figure 3. All tailings, contaminated materials, and associated process buildings and structures
were removed from the site during the surface remedial action completed in 1996.

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site U.S. Department of Energy
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Figure 2. New Rifle Mill Site Showing the Location of the Northwest and Southwest Tailings Piles, Holding
Ponds, Mill Buildings, and the Ore Storage Area. Top of photograph is north—August 1974
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Figure 3. View of the New Rifle Site Looking West During the Early Stages of Surface Remedial Action.
Right side of photograph is north—August 1989
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Investigations of the site groundwater began in 1997. During groundwater characterization and
preparation of the Site Observational Work Plan (SOWP) (DOE 1999a), it was determined that
site-related contaminant plumes affected groundwater downgradient (west) of the site on private
land. Because the alluvial aquifer was used as a source of drinking water in private wells in and
around the Rifle area, controls were needed to prevent the use of contaminated groundwater.
Multiple restrictions were placed on the use of onsite and downgradient contaminated
groundwater (see Section 4.2) and will remain in perpetuity or until conditions allow lifting of
the use restriction. An additional institutional control (IC) was subsequently placed on the
adjacent downgradient property owned by Umetco Minerals Corporation. This IC prevents the
use of onsite surface water (i.e., in the Roaring Fork ponds) and groundwater for livestock
watering. The concentration of molybdenum was the primary driver for this IC.

The State of Colorado transferred the site property to the City of Rifle in 2004. Downgradient
properties are privately owned. All property affected by site-related groundwater contamination
is zoned agricultural/industrial. A current map of the site features and monitoring locations is
shown in Figure 4.

The compliance strategy for the New Rifle site has undergone several iterations over the years as
more data have been collected and the site conceptual model has been updated. Cleanup goals for
the site were initially established as maximum concentration limit (MCLs) for constituents that
had MCLs or risk-based goals that would allow future unrestricted use of groundwater. Although
no Uranium Mill Tailings Radiation Control Act (UMTRCA) groundwater standard has been
established for vanadium, much time and attention has been spent justifying an appropriate
compliance strategy for this COC mainly because of its high concentrations and persistence in
the environment. A brief summary of the evolution of the New Rifle compliance strategy is
provided below.

At the time the SOWP was completed, natural flushing appeared to be a promising strategy for
meeting cleanup goals for all COCs except vanadium. This was the compliance strategy initially
selected for most site COCs, with active remediation identified as a possibility for vanadium. A
pilot study was implemented to examine the feasibility of using a pump-and-treat system to meet
the vanadium risk-based cleanup goal of 0.33 milligrams per liter (mg/L). The pilot study was
initiated in January 2001 and operated through November of that year. Extracting and treating
3,000,000 gallons of groundwater from the heart of the plume showed little to no reduction in
vanadium concentrations in surrounding wells. Characterization studies indicated that a
significant amount of vanadium remains in subsurface materials in the areas beneath the
historical vanadium and gypsum ponds. It was concluded that active remediation would be
unlikely to achieve the vanadium cleanup goal for unrestricted use (DOE 2002).

However, by 2002, vanadium concentrations were decreasing more rapidly in almost all wells
than had been predicted by the numerical flow and transport model in the SOWP. A new
assessment of the vanadium concentrations in 12 onsite wells using a simpler analytical model of
contaminant transport suggested that vanadium levels in most wells could decrease to a
concentration of 0.33 mg/L within 50 years and at all locations within 100 years. Natural

flushing was proposed as the compliance strategy for all constituents in a revised GCAP
(DOE 2003).

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site U.S. Department of Energy
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The revised GCAP noted that vanadium tended to mobilize when the subsurface was disturbed
and that attenuation of vanadium was likely contingent upon preventing such a disturbance. An
additional IC for vanadium was proposed to restrict subsurface disturbance in a limited area. The
“no dig zone” encompassed the area of highest vanadium concentrations in alluvial groundwater,
and a larger, “limited disturbance zone” encompassed an area of lower vanadium concentrations
in groundwater. These controls were not formally implemented.

In 2008, the City of Rifle began dewatering the aquifer in the eastern portion of the site (the
City’s property) to provide dry footing for constructing foundations for a wastewater treatment
plant. Dewatering created a cone of depression that extended west into areas of vanadium-
contaminated sediments. Concentrations of some COCs, such as arsenic, molybdenum, and
vanadium, spiked significantly in nearby wells. This prompted a reevaluation of the proposed
compliance strategy. A geochemical study was also undertaken to better understand reactions
occurring in the affected area, especially for vanadium. The study concluded that without
removal of vanadiferous soils left from milling operations, vanadium was likely to persist at
elevated concentrations in local groundwater. This is especially true if contaminated soil layers
are in direct contact with a limited volume of groundwater (DOE 2010).

Elevated concentrations of vanadium and other constituents in affected groundwater near the
construction area began trending downward shortly after dewatering ceased and groundwater
levels equilibrated. This trend has generally persisted through the last sampling round in
November 2015, though some concentrations continue to remain above pre-dewatering levels.
Overall, COC concentrations in groundwater are not decreasing as quickly as predicted by
modeling in the SOWP (see Section 2.3.3). Over some portions of the site, trends for certain
constituents appear to be leveling out at concentrations above cleanup goals (see Section 2.4).
This GCAP therefore proposes a new compliance strategy of no remediation with ACLs for all
COCs in conjunction with ICs and continued monitoring. The proposed COCs are arsenic,
molybdenum, nitrate, selenium, uranium, and vanadium.

2.3 Hydrology
2.3.1 Hydrogeologic Units

Groundwater at the New Rifle site resides primarily within a shallow alluvial aquifer north of the
Colorado River. The alluvial aquifer consists mostly of Quaternary-age material deposited by the
river. The remainder of the alluvium was deposited in alluvial fans associated with north-
northwestward-trending watercourses that carry surface water and suspended sediment
southward from Webster Mesa and Prefontaine Mesa, located north of the site, to the river area.
Both types of alluvium (Figure 5) are heterogeneous and contain fluvial deposits that range from
low-permeability, fine-grained materials, such as silt, to high-permeability, coarse-grained sands
and gravels.

The thickness of the alluvium ranges from about 10 ft to as much as 100 ft (DOE 1999a). The
greatest thicknesses are in areas containing depressions in underlying bedrock and where the
ground surface is covered by alluvial fan materials that were deposited at elevations several tens
of feet above near-river alluvium.

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site U.S. Department of Energy
Doc. No. S01920 December 2016
Page 6



L a8eq

9107 12quuada(]

AS1oug jo juownedaq ‘SN

0T610S 'ON 20d

2N SuISs2001 “0PRIO[0)) DY MAN 10 UR[] uondy 2ouerjdwo)) 13)empunoin

Discharge to River
Recharge from River
Wasatch Inflow

e > Groundwater Flow Direction

Lo 7

0

e lile

0.5

Features [ stream Channel Alluvium

- Colluvium

= === Alluvium-Wasatch Interface

U.S. DEPARTMENT OF ENERGY
OFFICE OF LEGACY MANAGEMENT

N
Work Performed by
Navarro Research & A
Under DOE Contract Number DE-LM0000421

Alluvial Fan Alluvium

L___| Site Boundary [ ] colorado River Floodplain Alluvium

Hydrology Features
New Rifle, CO, Processing Site

| __ | Boundary for Zone Overlays

|____] Wasatch Formation
\ ol

DATE PREPARED

o. VR

July 26, 2016

" $1456800-01

; = i ;
\LM\ess\EnvProjects\EBM\LTS\111\0065\04\002\S 14568\S 1456800-01.mxd smithw 07/26/2016 1:32:06 PM

Figure 5. Groundwater and Surface Water Features



Though the geologic logs for boreholes and wells completed in the alluvium vary considerably
from one location to the next, general trends are observed with well depth. In areas covered at
ground surface by alluvial fan materials, the uppermost sediments are dominated by fine-grained
deposits. These materials are typically described as silt, clay, sandy silt, and loess. Within most
of the alluvial fan areas, the fine-grained alluvium is underlain by coarse-grained sands, gravels,
cobbles, and boulders. These coarser sediments comprise high-energy fluvial deposits laid down
atop bedrock by the Colorado River during prehistoric times. Thicknesses of the river-derived
sands, cobbles, and boulders beneath the alluvial fan materials typically range from a few feet to
multiple tens of feet. However, at a few wells in alluvial fan areas, the entire thickness of the
alluvium is dominated by fine-grained materials, and the coarse-grained, high-energy-deposition
sediments are not present.

At wells drilled where floodplain, river-derived alluvium is found at ground surface (i.e., non-fan
areas), the uppermost 5 to 10 ft of sediment is described as fine-grained, and typically consists of
fine-grained sands, silty sands, sandy silts, silty clay, silt, and clayey silt. At greater depths, the
sediments are dominated by sandy gravels and sandy cobbles that sit on top of bedrock. As with
the deepest alluvium beneath alluvial fans, these coarser sediments were deposited in high-
energy environments created by prehistoric river flows. In most areas with river-derived deposits
at ground surface, the thickness of the alluvium is limited to about 10 to 30 ft. However, alluvial
thicknesses can approach 40 ft in some locales.

Alluvial materials are underlain everywhere at the site by bedrock of the Tertiary Wasatch
Formation, an erosion-resistant geologic unit consisting mostly of variegated strata of claystone,
siltstone, and sandstone. The Wasatch is several thousand feet thick beneath the New Rifle site
and is generally considered to be a low-permeability, indurated formation. However, the
uppermost 8 to 13 ft of this hydrogeologic unit is weathered, which makes it possible for
reasonable quantities of subsurface water to move through it. In addition, the Wasatch
sandstones, forming lenticular and laterally continuous bodies, tend be more permeable than the
siltstones and claystones, thus providing more permeable media in some areas than tends to be
ascribed to the formation.

The Wasatch Formation also crops out directly to the north of the alluvium, in areas where the
river has not eroded it. Thus, it generally forms the north border of the alluvial aquifer (Figure 5).
Colluvium overlies Wasatch bedrock in some locales along the alluvial aquifer’s north border. In
areas where the north-northwest-trending drainages empty onto alluvial-fan and river-derived
alluvium, the surface sediments consist of fluvial sediments deposited by these tributary
watercourses.

2.3.2 Groundwater Flow System

Most groundwater flow at the New Rifle site takes place within the alluvial aquifer. Depth to
groundwater typically ranges from 5 to 10 ft below land surface, though greater depths to the
saturated zone (about 40 to 50 ft) are observed in areas where alluvial fan materials are present.
The flow direction in the east third of the aquifer is generally toward the west-southwest and
southwest. Horizontal hydraulic gradients range from 0.0019 to 0.004 ft/ft. Results from aquifer
pumping tests conducted at the site indicate that hydraulic conductivity of the aquifer ranges
from about 55 to 275 ft per day (DOE 1999a). However, the aquifer test results appear to
represent coarse-grained sediments in the alluvial aquifer, particularly sand and gravels, which
have hydraulic conductivities that are much larger than those for sandy silt, silt, clay, and loess.
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Hydraulic conductivities ranging from less than 0.001 ft/day to about 1 ft/day better represent the
finer-grained materials. A hydraulic conductivity of 114 ft/day was used to represent the alluvial
aquifer in a groundwater flow model developed in support of the SOWP (DOE 1999a),
indicating that the model tended to mostly represent flow in the deeper sands, gravels and
cobbles. Measured porosities for the alluvium range from 0.25 to 0.35 (dimensionless).

Surface water seepage from the Colorado River into the aquifer constitutes a large, and perhaps
the largest, recharge source for the groundwater system. Most of this recharge occurs along the
2000 ft long north-south trending reach of river (DOE 1999a) that constitutes the east boundary
of the site. A report on groundwater flow modeling in the SOWP attributed the largest amount of
recharge to infiltration of precipitation falling directly on the aquifer’s surface. However, more
recent assessments of the hydrogeologic conceptual model for the site suggest that recharge from
precipitation is probably considerably smaller than was estimated for the groundwater modeling.
This is largely because hydrologic research over the past decade has shown that the percentage
of annual rainfall and snowfall that recharges shallow aquifers in the western United States is
generally quite small (less than 0.5 to a few percent). The SOWP assumed that virtually all of the
onsite precipitation during an average year would recharge the alluvial aquifer before removal
from groundwater through processes like evapotranspiration. Relatively large recharge sources
accounted for in the SOWP that are considered viable and active during several months of each
year include conveyance water losses from Pioneer Ditch (Figure 5) and seepage losses from
three of the four north-northwest trending watercourses that flow southward to the Colorado
River floodplain. Today, three of the watercourses traverse the alluvial fan material and the
floodplain and contribute surface water to the river. Surface water in the fourth, which flows
onto alluvial fan sediments just north of the former tailings piles, is intercepted by Pioneer Ditch
prior to reaching the river.

An additional likely source of groundwater in the alluvial aquifer is the discharge of groundwater
from the Wasatch Formation to the alluvial aquifer along its north border. The primary origin of
most of this subsurface water is recharge from substantial irrigation and infiltration of
precipitation on Webster Mesa and Prefontaine Mesa, both of which lie north of the current
New Rifle IC zone overlay area (Figure 5). Additional subsurface inflow along the aquifer’s
north border in the west half of the current IC area is attributed to recharge from precipitation on
the Wasatch Formation at elevations exceeding 5300 ft above mean sea level. A large portion of
the subsurface inflow to the aquifer along its north border is expected to occur via discharge to
the coarse-grained, river-derived sediments found at greater depths in the aquifer. Though the
Wasatch Formation is regarded as a low-permeability geologic unit, the lenticular sandstone
bodies within and weathered upper layers of the formation are expected to provide sufficient
permeable media for the delivery of subsurface-water inflows to the alluvium across the
Wasatch—alluvial aquifer interface.

Groundwater is lost from the alluvial aquifer primarily through three processes. A large amount
of the groundwater is lost to surface water via discharge to the Colorado River. Other losses are
attributed to evapotranspiration, particularly in parts of the site and IC area populated by
phreatophyte vegetation such as cottonwood, tamarisk, and greasewood. Finally, groundwater is
lost to the atmosphere as it discharges to onsite surface water bodies and then evaporates. The
surface water bodies include the East Roaring Fork (gravel) Pond, the adjacent West Roaring
Fork Pond (Figure 6), and the mitigation wetland (south of the former tailings piles) when
groundwater levels are above the wetland’s bed elevation.
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Though the east-west-trending reach of the Colorado River that forms the south border of the
alluvial aquifer is mostly a site of groundwater discharge, some surface water probably seeps
into the groundwater system throughout each year along this part of the river. The occurrence of
sequential pool-and-riffle sequences in the river makes it possible for minor amounts of surface
water to flow into the aquifer just upstream of each riffle and, in the process, form hyporheic
zones. The hyporheic zones comprise sections of the aquifer where river water enters the aquifer
on the downstream end of a pool, only to discharge back to the river at a location farther
downstream in the vicinity of the next river pool. Though this river-derived water has the
capacity to facilitate multiple biogeochemical processes in near-river locations within the
aquifer, hyporheic groundwater is not expected to have a major impact on aquifer flow and
contaminant transport processes at locations farther inland. As a consequence, the section of the
river downstream of the north-south trending reach that recharges the aquifer represents an area
of net groundwater discharge.

Additional surface water flows into the groundwater system each year along all reaches of the
river due to runoff caused by spring and early summer snowmelt from surrounding and upstream
mountainous terrain. Increasing seasonal runoff is typically observed in May and June but may
take place as late as July. As surface water levels rise in response to the high runoff, increased
hydraulic heads in the river cause groundwater elevations to rise as well, often as much as 5 ft or
more (DOE 1999a). As this “pressure pulse” transmission occurs, river water is forced into near-
river portions of the aquifer, where it is stored until river levels decline. Upon passage of peak
river flow associated with the snowmelt runoff, the water returns to the river. This temporary
process, referred to as bank storage, might last 1 or 2 months. Such a short duration prevents the
river-derived water from penetrating much farther than several tens of feet into the aquifer.

As previously mentioned, surface water seeps into the aquifer along the north-south reach of the
river on the site’s east end throughout the year. The rate at which surface water is lost to the
aquifer along this part of the river increases during the bank storage season, helping the river
water to temporarily migrate more quickly through the aquifer in its near-river portions.

The year-round recharge of the alluvial aquifer by surface water seepage along the north-south
reach of the river on the site’s east side is the primary source of groundwater that flows west-
southwestward to southwestward in the east third of the site. To a large extent, the southward
flow component in this part of the aquifer is caused by an additional water source in the form of
seepage from the unlined Pioneer Ditch (Figure 5 and Figure 6). The ditch loses water to the
subsurface over a distance of 7100 ft, from the east border of the site to the confluence of the
ditch with a north-northwestward-trending watercourse emptying onto the floodplain
immediately north of the West Roaring Fork Pond (Figure 5). The southward component of
groundwater flow beneath the east third of the IC area causes a large fraction of the recharge
attributed to river losses on the site’s east border to discharge back to the river at relatively short
distances downstream, in areas upstream of the Roaring Fork Ponds.

Relatively continuous discharge of groundwater to the river is also expected along a 10,000 ft
reach of river extending from just south of the west edge of the West Roaring Fork Pond to
where the river begins flowing directly to the southwest. In this area, the southward component
of groundwater flow leading to the groundwater loss to surface water is caused by recharge from
two of the tributary watercourses entering the floodplain from the north, as well as subsurface
inflow from the Wasatch Formation along the aquifer’s north border.
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Groundwater flow and fate and transport modeling conducted in support of the SOWP

(DOE 1999a) assumed that site-related, contaminated groundwater had the potential to migrate
more than 18,000 ft (3.4 miles) parallel to the river, such that uranium detected in groundwater
near the west end of the current IC area was considered a contaminant stemming from former
milling activity near the east end of the IC area. The conceptual model presented in this section
revises that assumption because it takes into account the likelihood that contamination
originating in the vicinity of the former tailings and raffinate ponds will, under current
conditions, discharge to the Colorado River at a considerable distance upgradient of the IC area’s
west end.

The site conceptual model presented herein acknowledges that, during previous years, some site-
related contamination reached groundwater in an area just west of the West Roaring Fork Pond
(Figure 4). This contamination is attributed to historical operations of the ponds, in which water
pumped from the East Roaring Fork Pond was subsequently discharged to the West Pond. As a
consequence, groundwater mounding in areas surrounding the West Pond introduced
contaminated water to parts of the aquifer lying to the west. However, with cessation of
gravel-mining operations at the ponds in 2003, it is likely that existing groundwater flow
processes will cause remaining groundwater contamination to discharge to the river several
thousand feet upgradient of the IC area’s west boundary. Analyses of chemical data presented in
Section 2.4.2 of this report indicates that the chemistry of much of the alluvial groundwater
occurring west and southwest of the Roaring Forks Ponds is derived from sources different from
those that impact the former mill site. Accordingly, the argument can be made that contaminated
water historically related to site operations will eventually discharge to the river within a few
thousand feet of the ponds and will not impact the west third of the IC area.

The Wasatch Formation comprises multiple members, with the Shire Member dominating local
outcrops of the formation and the bedrock underlying the surficial aquifer at the New Rifle site.
Descriptions of the Shire Member in the SOWP (DOE 1999a) from borehole logs of wells drilled
into the Wasatch Formation in the IC area indicate that the weathered uppermost 8 to 13 ft of the
Shire maintains strong hydraulic communication with the overlying alluvial aquifer. Though the
hydraulic communication is clearly present, the vertical hydraulic gradients between the lower
alluvium and the weathered Shire sediments are minimal (DOE 1999a). The lack of significant
vertical gradients was observed at four well pairs used to monitor hydraulic heads in the two
geologic units during the late 1990s; the monitoring indicated the presence of a slight upward
hydraulic gradient at two of the well pairs and a slight downward gradient at the other two. It
was concluded from this observation that neither the Wasatch Formation nor the alluvial aquifer
dominated flow from one to the other.

The relatively low-permeability claystone and siltstone beds of the Shire Member form
aquitards that separate the overlying alluvial aquifer from a deeper and more-permeable
sandstone within the Wasatch referred to as the Molina Member. The saturated beds of the
Molina Member contain a semiconfined to confined aquifer of undetermined thickness. Attempts
to identify clear vertical gradients across Shire strata separating the Molina from the surficial
aquifer have been complicated by complex gradients within deeper parts of the Shire member
that indicate both upward and downward flow. Despite such complexities, the SOWP identifies
the Colorado River floodplain as an area of regional groundwater discharge, such that upward
flow from deeper parts of the Wasatch Formation to the surface alluvium in the New Rifle IC
area is considered to be the rule rather than an exception.
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2.3.3 Contaminant Transport in Groundwater

Since the SOWP was issued in 1999, contaminant concentration data from site wells and
advances made in contaminant transport and groundwater remediation disciplines suggest
strongly that groundwater contaminants at the New Rifle site will not naturally flush from the
alluvial aquifer within a 100-year compliance period. Though the concentrations of some
contaminants at the site have shown signs of gradually decreasing, trends in temporal plots of
concentration indicate that applicable groundwater standards will not be met within the
prescribed time period.

The subsurface at the New Rifle site is characterized by significant physical and biogeochemical
heterogeneity. This type of porous media complexity was not taken into consideration in the flow
and transport modeling that was conducted in support of the SOWP (DOE 1999a), and upon
which selection of groundwater remedies was largely based during the late 1990s. For example,
each model simulation adopted a uniform hydraulic conductivity for the alluvial aquifer although
conductivities can vary by up to 4 or 5 orders of magnitude. This also meant that the
conductivities within sediments that appear through quick observation to be homogeneous were
treated as uniform, despite the fact that they can actually vary by factors of 3 or more over
relatively short distances. Such physical heterogeneity can lead to the creation of a dual-domain
groundwater system, in which preferential pathways (mobile domain) are interspersed with less-
permeable (immobile domain) zones. In such a system, the preferential pathways convey most of
the groundwater migrating across a site, and the lesser permeability zones tend to act as long-
lived contaminant sources that slowly bleed contamination to the mobile zones. This
phenomenon, sometimes referred to as rate-limited mass transfer, can also be observed at the
intragrain scale, wherein contaminants residing within fractures and irregular surface features of
individual sediment grains are released very slowly to groundwater via diffusion processes.

The approach taken with the groundwater models developed for the SOWP effectively assumed
that the total inventory for each site contaminant was defined by the initial concentrations
assigned to the contaminant and a uniform value of the soil-water partition coefficient (Kg4) used
to represent the contaminant’s capacity to adsorb to and desorb from aquifer sediments. As a
consequence, it is likely that the actual inventories of the contaminants were underestimated, and
that more contaminant mass remains to be flushed from the subsurface than was previously
assumed. Research over the past decade, including research on sorption processes at the

Old Rifle site (DOE 2011), has shown that K4s of inorganic chemical contaminants are typically
a function of local groundwater chemistry as well as the character of the sediment to which the
contaminants sorb. Consequently, it is common for Kgs at sites like New Rifle to vary both in
space and time and potentially span a range of more than an order of magnitude. Without the
capacity to characterize the complex nature of sorptive processes in the New Rifle subsurface, it
is likely that the modeling was overly optimistic with regard to projecting concentration
decreases over time.

Transient flow processes at the site, particularly seasonal changes in groundwater elevation,
provide additional concerns about the ability of natural flushing processes to succeed over
remaining years in the 100-year compliance period. The pressure wave transmissions stemming
from the river each May and June, resulting in groundwater-level increases of 5 ft or more, cause
the saturated zone to penetrate less permeable sediments overlying river-derived sands and
gravels. This leads to the leaching of remnant contamination residing in fine-grained deposits,
thereby loading additional contaminant mass to the groundwater system. Because the silts, silty
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clays, and clays that compose much of the sediment in upper portions of the alluvium play a
major role in controlling rate-limited mass transfer, the potential exists for this yearly mass
loading to persist for several decades, if not hundreds of years.

2.4 Site-Related Contamination

Groundwater beneath the New Rifle site was contaminated by former vanadium- and
uranium-ore-processing operations that were ongoing from 1958 through 1972, from lignite ash
processing from 1964 to 1967, and from vanadium processing (which did not produce tailings
but may have produced milling solutions) from 1973 to 1984. Site field investigations have
shown that the alluvial aquifer is the only aquifer affected by the former milling operations.

The site-related constituents that are currently being monitored include ammonia, arsenic,
molybdenum, nitrate, selenium, uranium, and vanadium. Figure 4 shows New Rifle monitoring
locations and site features referred to in this report. Figure 6 shows the overall layout of the
New and Old Rifle sites and background locations at the Old Rifle Site. Appendix B has spot
plots showing the distribution of contaminants based on the most recent sampling event at each
location. Time-concentration plots are also provided in this appendix.

2.4.1 Potential Residual Source Areas

As mentioned previously, surface remediation of the site was completed in 1996. This involved
removal of tailings and associated surface soils and other materials to meet the UMTRCA
cleanup standard for radium-226. However, surface cleanup did not take into account the
presence of other contaminants in subsurface materials at the site.

Historical photos (Figure 2 and Figure 3) show that process-related materials occupied the entire
site. Limited characterization of soils from beneath the former tailings piles and evaporation
pond (see locations in Figure 2 and Figure 3) was conducted in support of the SOWP. Results
indicated that elevated levels of arsenic, molybdenum, selenium, uranium, and vanadium
(compared to background) exists in these areas (DOE 1999a). More extensive characterization
for vanadium was done in the former gypsum and vanadium ponds areas in support of the
vanadium pilot study (DOE 2000). Results showed that significant quantities of vanadium were
present throughout the aquifer thickness in this area, with concentrations ranging up to

2400 milligrams per kilogram (mg/kg). Limited analyses for arsenic, molybdenum, and uranium
also indicated significant levels of contamination in the subsurface materials. This is consistent
with the high contaminants concentrations observed in wells located in source areas, particularly
wells 0855 and 0658, in the vicinity of the former gypsum and vanadium ponds.

2.4.2 Historical Contamination Trends and Spatial Distributions

Appendix B presents graduated symbol (“spot”) plots showing the distribution of most COCs
monitored in New Rifle alluvial groundwater and surface water (Figures B-2 to B-6). Two
different contaminant distributional patterns are shown over time—one for the relatively mobile
COCs (nitrate, molybdenum, uranium) and one for the relatively immobile COCs (arsenic,
selenium, vanadium). In general, the contaminant plumes for the less-mobile COCs are restricted
in areal extent and are still concentrated around the former mill site (e.g., Figure B-6). Elevated
concentrations are generally confined to wells immediately downgradient of the site.
Concentrations decline relatively rapidly with distance from the site.
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Plumes for COCs that are more mobile are more extensive (Figures B-2, B-3, and B-5). Except
for nitrate, historical high concentrations for mobile COCs were observed onsite, but over time,
these concentrations have decreased and more recently the highest concentrations are observed in
offsite wells. For nitrate, highest concentrations have always been observed downgradient of
source area wells.

The most conspicuous feature in time-concentration plots of groundwater monitoring data for the
last several years is a pronounced spike in concentrations of arsenic, molybdenum, and vanadium
in samples collected from well 0855 (Figures B-15, B-20, and B-40). Concentrations of
vanadium in samples from this well were more than an order of magnitude higher than in
samples from other wells. As discussed in Section 2.2, these concentration increases were
attributed to mobilization of contaminants from residual contaminated soils due to dewatering
and excavation activities associated with construction of the City’s wastewater treatment plant.

Based on the hydrologic characterization in Section 2.3, for purposes of evaluating and
interpreting groundwater monitoring results, wells in the monitoring network associated with the
New Rifle site can be placed into one of three groups in which the groundwater was affected by
distinctly different hydrologic and geochemical processes. Behavior of site-related contamination
within each group of wells is similar, while differences between the groups can be noted.

Onsite wells are those within the site boundary. As discussed in Section 2.4.1, residual soil
contamination is present below the water table at the New Rifle site. This contamination is most
likely to affect groundwater in direct contact with those soils (i.e., onsite wells) by serving as a
persistent source of contamination to groundwater. Although onsite wells are all grouped
together for the purpose of computing groundwater statistics and comparing the results to
historical data, three subgroups of onsite wells were recognized in site Verification Monitoring
Reports (e.g., DOE 2008c, DOE 2012) based on patterns of time-concentration plots for the
wells (Appendix B includes time-concentration plots). These patterns were interpreted as being
related to the wells’ location and proximity to former source areas as discussed below.

Wells 0169, 0215, and 0216 are adjacent to the Colorado River and upgradient of the main
source of site groundwater contamination—the former raffinate ponds and tailings pile.
Concentrations of most COCs in these wells are generally low and have had limited variability
over the past 10 years. A notable exception is well 0216, which, in 2008, showed sharp increases
in molybdenum, uranium, and vanadium concentrations that remained elevated in 2009 but
subsequently declined (Figures B-19, B-34, and B-39). Groundwater concentrations in this area
were likely influenced by the groundwater pumping that the City of Rifle conducted during the
construction of the wastewater treatment plant.

Locations 0658, 0659, and 0855 are in the footprint of the former gypsum and vanadium ponds
and tailings pile. Soil sampling conducted during the vanadium treatment pilot study

(DOE 2002) indicated that residual contamination exists in these areas and may have local
influence on groundwater quality. These locations are characterized by time-concentration plots
with the highest concentrations of most COCs and the greatest degree of variability over time
(e.g., Figures B-15, B-30, B-40, and B-41). For the most part, these wells exhibit no clear trends.
Adsorption/desorption reactions between groundwater and soils probably occur in this area, and
groundwater concentrations are likely sensitive to fluctuations in the water table. As noted
above, due to the City’s activities, concentrations for a number of COCs in well 0855 increased
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sharply followed by a return to concentrations within historical ranges (though not necessarily to
pre-excavation levels).

The remaining onsite wells—0669, 0664, and 0670—are outside of the main areas of residual
contamination. Trends shown in time-concentration plots for these locations are more similar to
those for offsite locations (Figures B-21 and B-36). They show some variability but are typically
decreasing; uranium and molybdenum remain above MCLs.

Wells in the second group (wells 0201, 0217, 0590, and 0635) are adjacent to and downgradient
of the site and upgradient of the Roaring Fork Ponds (Figure 6). These wells represent
groundwater contaminated by plume migration. This groundwater was contaminated strictly by
downgradient movement of constituents through the groundwater system. Contaminant transport
was affected to some degree by the operation of the ponds, as discussed in Section 2.3.2.

Wells in the third group (wells 0170, 0172, 0195, and 0620) are located downgradient of the
Roaring Fork Ponds and have been somewhat isolated from the wells in the second group
because of historical gravel-mining operations at the ponds. Well 0195 has clearly shown
evidence of milling-related contamination (e.g., Figure B-23), likely due to pumping of
contaminated water from the East Roaring Fork Pond into the West Roaring Fork Pond (as
discussed in Section 2.3.2). It also has shown significant decreases in contamination for the past
several years since the cessation of pumping at the gravel operation. It is unclear, however, if
site-related contamination has migrated significantly beyond this location.

In previous Verification Monitoring Reports (DOE 2008c, DOE 2012), the westernmost wells
were characterized as wells intended for monitoring the middle and leading edge of
molybdenum, uranium, and nitrate plumes. This characterization—that is, as part of the
downgradient “plume”—was based mainly on the fact that values for uranium here have
historically exceeded the applicable 40 CFR 192 groundwater standard. However, the uranium
concentrations observed at the westernmost locations have been in the same range as those
reported in background wells at the Old Rifle site (maximum of 0.067 mg/L). Uranium in the
third group does not display any clear increasing or decreasing trends, except at location 0195,
which shows a steady decline in uranium concentrations (Figure 7; note that well 0169 is a
background well). Wells from this group are discussed in more detail in Section 2.4.3.

Table 1 and Table 2 provide statistics for the three main groups of wells. Table 1 provides water
quality benchmarks for comparison.
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Figure 7. Time-Concentration Plot of Uranium in Westernmost New Rifle Site Wells

June 2015 and November 2015 for the New Rifle Site

Table 1. Mean Concentrations in Groundwater, 1998—-1999: Combined

Onsite® Adjacent to Site” Downgradient’
i June 2015 June 2015 June 2015
(ol ore mt | Benchmark [1998-1999 | and | 1998-1999| and  |1998-1999| and
g/L)
mean November mean November mean November
2015 mean 2015 mean 2015 mean
Molybdenum 0.1° 2.50 0.568 1.928 1.53 0.037 0.0088
Nitrate + Nitrite as d
Nitrogen 10 13.8 4.47 51.9 9.44 16.6 5.56
Uranium 0.067° 0.101 0.0567 0.097 0.104 0.0744 0.0446
Vanadium NA 5.68 5.79 0.037 0.852 <0.0001 0.00147
Notes:

: Includes wells 0215, 216, 0658, 0659, 0664, 0669, 0670, and 0855 (not all wells were sampled for all analytes).
Includes wells 0201, 0217, 0590, and 0635.

®Includes wells 0170, 0172, 0195, and 620.

4 U.S. Environmental Protection Agency groundwater standard (40 CFR 192).

®Maximum background value, cleanup goal.

Abbreviation:

NA = not applicable
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Table 2. Range of Concentrations in Groundwater, 1998-1999:
Combined June 2015 and November 2015 for the New Rifle Site

Onsite® Adjacent to Site” Downgradient®

: : June 2015 June 2015 June 2015

. sl 1998-1999 and 1998-1999 and 1998-1999 and

(all units mg/L)

range November range November range November
2015 range 2015 range 2015 range |

Molybdenum 0.0237-6.84 | 0.016-20 | 061-3.15 1317 0.0041-0.231 | 0.003-0.013
::::2;; Nitite as | _)003-831 | <0.01-16 | 0.089-188 | 0.016-22 0012-852 | <0.01-13
Uranium 0.0103-0284| 0.01-011 |0.0837-0.120| 0.068-0.16 | 0.050-0177 | 0.011-0.06
Vanadium <0.001-253 | 0.0015-28 | <0.001-2.69 | 0.001-2.3 |0.00065-0.0018 0608823?;_
Notes:

Includes wells 0215, 0216, 0658, 0659, 0664, 0669, 0670, and 0855 (not all wells were sampled for all analytes).
® Includes wells 0201, 021 7, 0590, and 0635.
°Includes wells 0170, 0172, 0195, and 0620.

Each of the COCs and ammonia are discussed in the following sections.
Ammonia

Ammonia is not a COC because it is not regulated under 40 CFR 192 and because it has declined
to levels that are no longer of concern. However, it is discussed here because nitrate, which is a
COC, was likely derived from ammonia at the site through the biologically mediated process of
nitrification. From the late 1990s to the present, some of the highest ammonia concentrations
have been observed in offsite wells 0590 and 0635 (Figure 12). This is possibly an indication
that the main ammonia plume had already moved offsite before monitoring commenced.
Ammonia concentrations have declined significantly due to both natural flushing and
nitrification. The farthest downgradient observance of ammonia has been at well 0195

(Figure B-13).

Arsenic

Elevated arsenic is limited to four wells. Well 0216 shows some evidence of site-related
contamination with concentrations higher than background (at well 0169) but never exceeding
the 40 CFR 192 standard of 0.05 mg/L (Figure B-14). Wells 0658, 0659, and 0855 have
exceeded the standard, with the highest concentrations observed at well 0855 (Figure B-15).
Arsenic did spike in this well during dewatering activities. All other downgradient wells have
been below the standard. Minor fluctuations in arsenic concentration have been observed.

Molybdenum

Molybdenum has been one of the most widespread COCs due to its high mobility. It remains
elevated in onsite wells and downgradient wells adjacent to the site. Concentrations in well 0855
spiked at an all-time high of 18 mg/L in 2009, but the concentration decreased significantly

in November 2012 to 1.2 mg/L and further decreased in November 2015 to 0.39 mg/L

(Figure B-20). Mean molybdenum concentrations for all groups of wells have declined over
time. However, the relatively high concentrations observed onsite due to dewatering activities
suggest that molybdenum could be remobilized and has the potential to affect downgradient
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areas in the future. Well 0195 is the only well in the westernmost group that has displayed
elevated molybdenum (Figure B-23).

Nitrate

The highest concentrations of nitrate are immediately downgradient of the site, though the
standard is exceeded as far downgradient as location 0620 based on 2015 sampling results
(Figure B-3). The source of much of the nitrate is likely the transformation of ammonia to nitrate
through the process of nitrification. Trends (or lack thereof) depend both on ammonia
nitrification rates and natural flushing processes. Despite some temporary increases of nitrate in
individual wells, presumably because of nitrification (e.g., wells 201 and 0590; Figure B-27),
mean concentrations for all well groups have declined over time. It appears that, with declines in
ammonia to low levels, nitrate behavior has become less erratic, and concentrations are leveling
out. Although nitrate has been observed at concentrations exceeding the MCL in the westernmost
wells in the monitoring network, it is not clear that the nitrate in this area is site-related. The
nitrate levels observed at these locations could be attributed to local agricultural practices (see
further discussion in Section 2.4.3).

Selenium

Natural occurrence of selenium has exceeded the 40 CFR 192 standard of 0.01 mg/L as
evidenced by concentrations in background well locations. Therefore the Safe Drinking Water
Act (SDWA) standard of 0.05 mg/L has been used as the selenium benchmark. Onsite wells have
routinely exceeded this standard and have fluctuated regularly over time. The highest selenium
concentrations appear to be correlated with the lowest groundwater levels, similar to a
relationship observed for vanadium (DOE 2010). Selenium has exceeded its standard in the
offsite wells upgradient of the Roaring Fork ponds, indicating some offsite migration. Based on
the November 2015 sampling results, all offsite wells have declined to below the SDWA
standard. Unlike the more mobile constituents, there is no evidence that site-related selenium has
reached well 0195. However, wells 0620 and 0170 have displayed an upward trend in selenium
over about the last 10 years (Figure B-33). These concentrations are within the range of site
background levels. A study of the Piceance Basin groundwater quality found that wells in
Garfield County had the most frequent exceedances of the selenium drinking water standard,
with concentrations ranging up to 1.64 mg/L (Thomas and McMahon 2013) (the study covered
Delta, Garfield, Mesa, and Rio Blanco counties). These elevated selenium concentrations were
not attributed to any particular source.

Uranium

Elevated uranium concentrations persist throughout the monitoring network. The standard is
exceeded as far downgradient as well 0172. However, concentrations at locations downgradient
of the Roaring Fork ponds have mostly been in the range of background levels, and it is not clear
whether uranium in these downgradient areas is from site-related or ambient sources, as
discussed in Section 2.4.3. Time-concentration plots for these downgradient wells show no clear
trend except for well 0195, where the uranium concentration has decreased steadily since 2005
(Figure 6). Time-concentration plots for a number of the wells upgradient of the former gravel
ponds show no well-defined trend (e.g., 0659, 0590, 0664, and 0670; Figures B-35 through
B-37) but fluctuate over a fairly narrow concentration range. Mean concentrations in wells
adjacent to the site are nearly the same as they were more than 15 years ago. This distribution
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may reflect the disturbance caused by operation of the Roaring Fork ponds, or is simply
representative of natural variations in concentration observed at monitoring wells.

Vanadium

In spring 2009, vanadium spiked to observed peak concentration of 1600 mg/L in well 0855
(Figure B-40) in response to the City of Rifle’s construction work, especially the dewatering of
the area around well 0855. The concentration in well 0855 dropped back to 41 mg/L in
November 2010 and to 10 mg/L in November 2015. The vanadium concentration in adjacent
well 0658 (a shallow well only 5.4 ft deep) was 52 mg/L for a high in 2010 and fell to a recent
low of 20 mg/L in June 2015 (Figure B-40). Concentrations have not yet returned to levels
observed prior to dewatering activities. Elevated vanadium concentrations are observed only
onsite and immediately downgradient of the site (locations 0217 and 0590; Figure B-43).

243 Extent of Site-Related Contamination

Site-related groundwater contamination has been observed beneath the former mill site and
farther west, downgradient beneath the adjacent property. COCs have been detected as far
downgradient as well 0195, where historically elevated levels of nitrate, uranium, and
molybdenum have been observed. However, all COCs at that well located west of the ponds
have since declined to below UMTRCA standards (Figure 8, Figure 9, and Figure 10).

An early evaluation of groundwater quality at the New Rifle site (DOE 1995) noted that
increasing trends of several constituents were observed in well 0620, which is located 3 miles
downgradient of the mill site (and is still included in the monitoring network). While the
observed constituents are often associated with uranium milling (e.g., sulfate, nitrate, chloride),
other possible sources were also identified. Results of this evaluation were inconclusive with
respect to the source of the contamination. Another study (DOE 1999a) made the assumption
that site-related contamination extended as far downgradient as well 0172 because uranium
concentrations above the 10 CFR 192 standard of 0.044 mg/L had been detected here. However,
~ uranium levels observed at that well are within the range of concentrations measured at
background locations (up to 0.067 mg/L upgradient of the Old Rifle site).

Inspection of the time-concentration plots for the most mobile site COCs (nitrate, uranium,

and molybdenum) provides some insight into the western extent of site-related contamination.
Figure 8, Figure 9, and Figure 10 show time-concentration plots for well 0195, just west of the
west pond, and well 0620, about 1.75 miles farther to the west-southwest. Wells 0210 and 0211,
included in the plots, are evenly spaced between wells 0195 and 0620, but they are no longer
monitored and concentration data for them cover a shorter time span.
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Figure 8. Nitrate Time-Concentration Plot for Selected New Rifle Site Wells, West of the Ponds
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Figure 10. Molybdenum Time-Concentration Plot for Selected New Rifle Site Wells, West of the Ponds

The nitrate, uranium, and molybdenum concentrations observed in well 0195 are almost certainly
site-related. Concentrations here are much higher than background levels reported in the SOWP.
The declining trends for nitrate and uranium at this location since the late 1990s suggest that
concentrations for these constituents at some time before monitoring commenced may have been
higher than displayed in Figure 8, Figure 9, and Figure 10. The increase and decrease displayed
by molybdenum at well 0195 (Figure 10) suggests the passing of a slug of contamination and
suggests that molybdenum transport may be somewhat retarded in comparison to that of uranium
and nitrate, with the molybdenum concentration peaking at a later time than observed for the
other two contaminants. As discussed in section 2.3.2, operation of the Roaring Fork ponds
caused artificial groundwater mounding in the west pond, which could have served as a source of
contamination to the westernmost wells. Pumping of the ponds ceased in 2003 and normal
groundwater flow conditions have reestablished.

Concentrations of nitrate, uranium, and molybdenum at location well 0195 have declined in
recent years to levels below the respective standards for these constituents. Though the same
finding does not apply to well 0210 and 0211 because their monitoring time spans do not cover
recent years, it should be noted that distinctly increasing trends in nitrate levels were at one time
recorded at the two wells, with the highest measured concentrations approaching 30 to 40 mg/L
(Figure 8). Similarly, For nitrate levels at well 0620 since 2005 have fluctuated between 10 mg/L
on the low end and a peak concentration of about 70 mg/L. Such values are considered above
background for the New Rifle site given that the maximum background nitrate concentration for
nitrate as reported in the SOWP was less than 5 mg/L. It is important to note, however, that
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nitrate concentrations at well 0620 have declined in recent years to levels close to the nitrate-as-
nitrogen standard of 10 mg/L.

Uranium at levels at well 0211 in the late 1990s and early 2000s exceeded the assumed
background level for this constituent (as high as 0.067 mg/L at wells upgradient of the Old Rifle
site), ranging between about 0.07 and 0.09 mg/L (Figure 9). However, as discussed earlier, the
data for this location and ancillary information regarding local ambient groundwater chemistry
are too limited to simply conclude that groundwater this far west of the Roaring Fork ponds
(~0.6 miles) was impacted by site-related uranium. The same can be said about concentrations
recorded for wells 0210 and 0620, even farther west of the ponds (Figure 4), at which uranium
levels have remained relatively steady, in a range of about 0.04 to 0.07 mg/L (Figure 9). The data
for molybdenum at wells west of well 0195 are more conclusive regarding it possible impact.
Molybdenum concentrations at wells 0211, 0210, and 0620 have mostly been less than

0.01 mg/L (Figure 9), and show no evidence of a passing slug of contaminated water.

An evaluation of chemical signatures suggests that groundwater chemistry in the westernmost
wells in the monitoring network may be distinct from that in onsite and downgradient wells
known to be impacted by former milling activities. Site monitoring conducted in November 2012
included supplemental analyses of major ions and uranium isotopes that helped identify chemical
signatures for groundwater and surface water in different areas monitored for inclusion in annual
New Rifle reports. The purpose of this effort was to evaluate whether the source of
contamination in westernmost wells was milling-related processes. Chemical signatures of
groundwater in different areas were compared using Stiff diagrams, a traditional geochemical
plotting tool that displays concentrations of major ions in groundwater. The signatures of
uranium isotopes based on >*U/**U ratios were also evaluated. These analyses indicated that the
groundwater chemistry in the westernmost New Rifle wells is generally different from the
chemistry in areas closer to the former mill. This is particularly true for wells 0172 and 0620,
which are located more than 1.75 miles west of the West Roaring Fork Pond. The following
section summarizes salient findings from the evaluation of chemical signatures.

Major Ion Chemistry

Stiff diagrams of the major cations (Na, K, Ca, and Mg) and anions (Cl, SO4, HCO3, and CO3)
provide useful means of distinguishing the general water chemistry of a particular region from
that in other regions The Stiff diagrams for sample data from the November 2012 sampling effort
(Figure 11) can be evaluated qualitatively by comparing their shapes. For example, the Stiff
diagram for westernmost well 0172, with noticeable extensions of both upper apexes (Na, K,

and Cl) and lower apexes (Mg and SO4), is clearly different from the diagrams for other wells.
The resulting hourglass shape of the diagram for well 0172 is indicative of highly saline
groundwater not found at other locations. The Stiff diagram for well 0620, though not as
distinctive as the diagram for well 0172, also shows an hourglass shape (Figure 11) that is not
seen elsewhere.
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Figure 11. Stiff Diagrams Based on November 2012 Sampling Data
All diagrams have the same scale. As shown above, the Stiff diagrams for well 0172,
and to a lesser extent for well 0620, are distinct from those of the remaining samples.

The high salinity of groundwater at well 0172 is reflected in its specific conductivity, which has
historically ranged from about 15,000 to 20,000 micromhos per centimeter (umhos/cm). These
values are noticeably higher than specific conductivities at other site wells, which are typically
less than or about equal to 5,000 pmhos/cm.

The Stiff diagrams for most onsite wells and wells immediately west of the onsite area, yet
upgradient of the ponds, are distinctive for their relatively high calcium concentrations

(Figure 11) in comparison to concentrations of sodium or magnesium. Comparable diagrams
illustrating the concentrations of major ions in Colorado River samples are also informative
because they reflect the generally low salinity of river water fed by runoff from peaks in the
Rocky Mountains located to the east. The ionic chemistry of the river in turn strongly influences
the Stiff diagrams for the easternmost onsite wells 0215 and 0216, as the predominant source of
groundwater for these locations is actually surface water losses to the subsurface along the north-
south aligned reach of the river that forms the east border of the site (Figure 5). Thus, though
wells 0215 and 0216 might reflect small amounts of the remnant contamination tied to the
former mill, contaminant concentrations in this easternmost area tend to be diluted by mixing
with influent river water.

Westernmost wells 0172 and 0620 are located near existing gas wells managed by Williams
Production RMT Company (Williams). Routine sampling of well 0172 by Williams has revealed
concentrations of benzene, toluene, ethylbenzene, and xylenes that are wholly unrelated to
former milling activities (DOE 2012). On the basis of these findings and recent chemical and
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isotopic fingerprinting, it appears that well 0172 could have been impacted by past spills of
wastewater from a gas well in the vicinity.

Two studies were conducted during the 2000s (URS 2006; S.S. Papadopulos & Associates 2008)
to characterize the hydrochemistry of hydrogeologic units located primarily south and southeast
of the City of Rifle. The northwest corner of the area included in the two studies, referred to as
the Mamm Creek Field Area, was located just south of the New Rifle site and IC area on the
south side of the Colorado River. Both studies noted high concentrations of fluoride, nitrate, and
selenium in relatively shallow water wells at some locations within the field area. In addition,
anomalously high concentrations of sodium, chloride, and sulfate were detected in key areas,
sometimes in association with elevated levels of methane.

The Mamm Creek studies concluded that relatively high concentrations of nitrate in shallow
groundwater could be caused by agricultural practices in the field area (e.g., fertilizer
application) and that elevated levels of fluoride and selenium, though present in multiple
locations, were not necessarily attributable to anthropogenic activities. The latter of these
findings left open the possibility that anomalously high concentrations of fluoride and selenium
might result from the natural leaching of Wasatch Formation sediments. On the other hand,
elevated levels of sodium, chloride, and sulfate in relatively shallow groundwater were more
likely the result of upward-migrating, high-salinity waters found at greater depths in the Wasatch
Formation, or even the gas-yielding, Cretaceous-age Williams Fork Formation found below the
Wasatch. The studies indicated that gas production wells drilled in the study area provided the
most likely mechanism by which the sodium, chloride, and sulfate could migrate upwards to
shallower depths.

Given the findings from the Mamm Creek investigations (URS 2006; S.S. Papadopulos &
Associates 2008), there is a distinct possibility that elevated ion concentrations seen at well 0172
can be attributed to upward-migrating, high-salinity waters originating in deeper parts of the
Wasatch or the underlying Williams Fork Formation. While there is a limited possibility that
historically high concentrations of nitrate observed at well 0620 were due, at least in part, to
milling-related contamination, the relatively low concentrations observed presently at this

location suggest they are attributable to local agricultural practices in areas west of the Roaring
Fork Ponds (DOE 1995).

Uranium Isotopes

Environmental isotopes are often used in studies of contaminated groundwater to help evaluate
groundwater flow and decipher the contaminant sources. In the case of uranium, the ratio of the
radioactivity concentrations for uranium-234 and uranium-238 (3**U/**®U), which is referred to
as an activity ratio (AR), is used to distinguish anthropogenic (or mill-related) influences from
natural uranium sources. The activity concentrations of uranium isotopes in selected groundwater
and surface water samples from the November 2012 monitoring event were analyzed to help
determine the origin of groundwater contamination in westernmost New Rifle wells. The
resulting data indicated that groundwater impacted by former milling operations tends to exhibit
ARs that approximate unity (1.0), whereas the ratios associated with natural background
processes are typically higher, and generally more than 1.2. The reasons for such differences at
former uranium mill sites are explained in more detail by Zielinski (1997).
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Figure 12 is a plot of AR versus uranium concentration for all New Rifle samples that have been
analyzed for uranium isotopes. Most locations included in this plot were sampled in

November 2012, but 1998 data are also used for several wells for which recent uranium isotope
data were not available. This latter group includes well 0173, which was formerly used to
represent influent, upgradient concentrations for the site, and well 0169, used to represent
upgradient concentrations currently and in recent years. The 1998 sampling also included

well 0201, which continues to be monitored, and wells 0171, 0210, and 0220, which have since
been decommissioned (see Figures 4 and 6 for well locations and monitoring status). Different
symbols are employed in Figure 12 to identify wells in four general categories reflective of
location and the presence, or lack of presence, of mill-related water chemistry. Solid red squares
denote the wells used to reflect influent groundwater from upgradient groundwater (wells 0169
and 0173). The second category is Colorado River chemistry, which for this evaluation is
identified by a single X symbol at surface water location 0322. Solid blue diamond symbols
identify wells that are clearly influenced by mill-impacted groundwater, such as onsite wells,
offsite locations immediately west of the site, and wells that appear to be impacted by seepage of
contaminated water from the west pond into groundwater (e.g., wells 0195 and 0609). The fourth
category of wells, representing the westernmost locations, is identified by solid green triangles.
Note that two wells, 0172 and 0215, are represented twice in the plot because uranium isotope
data were available for them in both 1998 and 2012.
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Figure 12. Uranium Isotope Ratios for New Rifle Site Groundwater and Surface Water

One of the most notable features of the plot in Figure 12 is the large quantity of wells with AR
values that are close to unity, indicating the presence of mill-related water. Note that these ARs,
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if not identical to unity, are both more than 1.0 and slightly less than 1.0, which stems from the
variability of measured uranium activity concentrations in water samples collected in areas
impacted by uranium mill activities (e.g., Zielinski 1997). Though most of the mill-related
samples have uranium concentrations that are representative of contamination (e.g., greater than
0.07 mg/L, some are characterized by lower uranium concentrations due to mixing of the
contamination with fresh influent river water. This is clearly seen at wells 0215 and 0216 just
west of the north-south alignment of the river on the site’s east side, which were identified earlier
as locations exhibiting the effects of mixing of contaminated groundwater with fresh surface
water from local river seepage losses. To a lesser degree, such mixing also appears to affect
wells 0855 and 0658 (Figure 12), suggesting that seepage losses from the river where it initially
flows southward are sustained enough to deliver fresh water as much as 1,000 ft west of the
river’s west bank. It should also be noted that the AR values of samples collected from ponds
that have contained mill-related, contaminated water (locations 0320 and 0575) are also close
to unity.

To identify possible explanations for the occurrence of AR values larger than unity, multiple
scenarios involving the mixing of mill-related, contaminated water with other water sources were
examined. One scenario considered the mixing of upgradient, background water with
contaminated water from the site. The resulting curve reflective of this mixing (background
mixing curve in Figure 12) was constructed using different proportions of tailings water,
consisting of uranium concentrations at 0680 with an AR of 1, and corresponding data from
upgradient well 0169 with an AR of about 1.85. Another curve reflective of river water mixing
with contaminated water (river mixing curve in Figure 12) was constructed using data from the
Colorado River, at location 0322, and well 0217 which is reflective of tailings water. Both of
these curves are determined using specific algorithms that apportion the relative amounts of the
end member waters on the basis of the concentrations involved. The curve data are generated by
starting from the contaminated end member and working gradually toward the uncontaminated
end member, such that ARs tend to remain relatively low and closer to unity over a large
concentration span before AR values greater than 1.2 eventually begin to be generated.

As shown in the plots of AR versus uranium concentration in Figure 12, the data points for a
large number of onsite wells and locations immediately downgradient of the site fall close to or
between the two mixing lines, indicating that the relative amounts of source waters for the
groundwater monitored at the site can be explained by variable amounts of mixing between mill-
related contamination and either background or river water. In stark contrast to this general
observation, however, the ARs for multiple wells in the westernmost part of the region (green
triangles) show a clear departure from the mixing lines, suggesting that the source of uranium at
these locations (e.g., wells 0170, 0172, 0620) is separate from a mill-related source. In particular,
these wells tend to have concentrations in the range of 0.05 to 0.08 mg/l and AR values higher
than 1.2

There are some exceptions to the general finding that westernmost wells maintain a distinctive
AR and uranium concentration signature. For example, the AR for well 0210 is less than 1.2
(Figure 12). Nonetheless, the symbol for this well generally comports with the locations of green
triangles used to differentiate westernmost wells from others in the preceding discussion.
Another exception is seen for well 0220, in the farthest west portion of the site, which appears
aligned with the mixing curve for river water with contaminated water (Figure 12). This is
potentially explained by possible river losses to the subsurface near the well, along a distinctive
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bend of the river toward the south. Well 0171, with an AR of about 1.7 and a uranium
concentration less than 0.01 mg/L, also provides an exception to the above generalization
regarding the westernmost wells. However, given this well’s location at the boundary between
upland areas and the river floodplain (see Figures 4 and 5), the local groundwater chemistry in
this area likely maintains its own unique signature. Such an explanation is supported by the
observation that well 0171 is likely far north of the path taken by any uranium contamination
migrating west-southwest of the West Roaring Fork Pond.

2.44 Summary

The evaluation of chemical and isotopic signatures in wells at the New Rifle site samples
indicates that the groundwater chemistry in westernmost site wells may be influenced by water
sources different from those that impact the former mill site. The possibility that some site-
related contamination at one time migrated as far west as well 0620 has been considered in this
study, but it appears to be less probable based on various analyses of groundwater chemistry in
the New Rifle area. Moreover, the mill-related contamination at well 0195 has dissipated to the
extent that it is no longer discernible from background or other anthropogenic sources. These
findings suggest that alternate concentration limits need only apply to an area extending west
from the eastern boundary of the mill site to approximately the location of well 0195, about
600 ft west of the West Roaring Fork Pond.

2.5 Risk Assessments

This section summarizes the results of an updated human health and ecological risk evaluation
based on recent monitoring results from the New Rifle site. The evaluation is not a “baseline”
risk assessment but is focused only on potentially complete pathways given restrictions that are
currently in place for the site (see Section 4.2). Because of restrictions on groundwater use, the
most plausible points of exposure to site-related contamination are the Roaring Fork ponds and
wetland area (Figure 6). Those are the focus of the risk evaluation.

2.5.1 Human Health

For the purposes of the human health evaluation, it was assumed that children (the most sensitive
receptors) could have access to the Roaring Fork ponds and would swim in those ponds on a
regular basis during summer months. Equations and exposure parameters for risk assessment
were obtained from the U.S. Environmental Protection Agency’s (EPA’s) Risk Assessment
Guidance for Superfund (Part A) (EPA 1989) and EPA’s updated Exposure Factors Handbook
2011 Edition (EPA 2011). The ponds are not known to be used for swimming; however, values
for exposure parameters were chosen to provide conservative estimates of risk.

Maximum risk-based concentrations (RBCs) protective of surface water in a swimming

scenario were calculated using information provided in Table 3. The number of swimming
events per month is an upper threshold (EPA 2011) for all age groups (181 minutes or an
estimated 3 hours per month). Because of the climate in the Rifle area, it was assumed that
swimming would only be likely for a maximum of 4 months of the year. An average rate for
ingestion of water while swimming was used in the calculations. This probably overestimates
ingestion rates for more likely uses, such as wading or playing along the edges of the ponds. The
most recent toxicity data from U.S. Environmental Protection Agency (EPA)’s Integrated Risk
Information System (IRIS) were used for each constituent in the analysis. Carcinogenic and
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noncarcinogenic effects were considered in the calculations for arsenic. Noncarcinogenic effects
were considered for all other constituents.

Table 3. Risk-Based Concentration Comparison Table

Maximum | Maximum .
Maximum
e Ing;sttion Eve(n:sslgear RfD® Ma;iBmCum Obiiear;:ed Obsi?‘rved Cl)jbser\:’e_d i;\
ontaminan ate a E radien
(L/event) | min/event) (mg/kg-d) (mg/L)® P&"ded Persistont Grv:?l?ndwaterd
ater Ponds
(mgiL) | (mgny | (M9
Arsenic (n) 0.05° 12! 0.0003 5.8 0.094 0.043 0.195
Arsenic (c) 0.05 12 1:5¢ 0.16-16' 0.094 0.043 0.195
Molybdenum 0.05 12 0.005 96 12.5 32 1.0
Nitrate (as N) 0.05 12 1.6 30,700 250 250 50
Selenium 0.05 12 0.005 96 0.0827 0.033 14
Uranium 0.05 12 0.003 59.4 0.435 0.435 0.188
Vanadium " 0.05 12 0.0009 17.4 4.63 1.68 14.3
Notes:
#From IRIS

® Maximum permitted in ponds; equivalent to hazard quotient of 1 or 107° risk level.
©Locations 0320, 0323, and 0575 (2006 to present).
4Wells located near site boundary; 0664, 0669, 0659, 0217 (all data through present).
€ Average rate from EPA 2011.
"Upper threshold from EPA 2011 (181 minutes per month; swimming in fresh water); assumed 4 months per year.
9 Slope factor from IRIS (mg/kg-d)™".
_"Vanadium RBC based on proposed RfD that is currently under review (EPA 2011).
'RBCs correspond to 10 to 107 risk range.

Abbreviations:
¢ = carcinogenic

L/event = liters per event
mg/kg body weight per day = milligrams per kilogram-day
mg/L = milligrams per liter
min/event = minutes per event
n = noncarcinogenic

RfD = Reference dose

Equations and Assumptions:

CW = water concentration
IR = ingestion rate = 0.05 L/event
EF = exposure frequency = 12 events per year
ED = exposure duration = 7 years
BW = body weight = 38.3 kg (child)
AT = averaging time = ED x 365 days per year = 2555 days for noncarcinogens
AT = 365 days per year x 70 years = 25,550 days for carcinogens
SA = skin surface area available for contact = 1.08 x 10* square centimeters (child 6-12; EPA 2011)
PC = dermal permeability constant = 0.001 centimeter per hour
ET = exposure time = 1 hour per event
CF = conversion factor = 1 L per 1000 cubic centimeters

Intake (ingestion) = (CW x IR x EF x ED)/(BW x AT)
Intake (absorption) = (CW x SA x PC x ET x ED x CF)/(BW x AT)
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Table 3 shows the maximum RBCs for each constituent under the exposure scenario described
above. These concentrations equate to a hazard quotient of 1 (noncarcinogens) or a risk range of
10 to 107 (carcinogens) for ingestion of each constituent in surface water. Maximum
concentrations of each constituent observed in pond locations over the last 10 years are provided
for comparison. Maximum historic concentrations are also provided for upgradient wells near the
site boundary.

COC concentrations in pond water have been well below RBCs for the last decade. Historical
data for wells located immediately upgradient of the wetlands/ponds indicate that, with the
exception of arsenic, maximum observed contaminant concentrations in those wells have not
exceeded risk-based levels even though wells on the mill site displayed considerably higher
concentrations. The maximum arsenic concentration in one upgradient well did slightly exceed
the RBC for the 107° risk level but was within the acceptable RBC range. Based on the risk
calculations and the body of groundwater and surface water data, it can be concluded that current
and likely future conditions of the site are protective of human health even for conservative
exposure assumptions.

2.5.2 Ecological Risks

In assessing ecological risks, an important first step is the determination of whether any
protected species inhabit the site vicinity. Several threatened and endangered species have been
identified in Garfield County (USFWS 2016). Of these, the only critical habitat near the site is
that for endangered fish in the Colorado River. The endangered species include Colorado
pikeminnow and razorback sucker. The segment of the Colorado River that runs through the
Rifle area is the uppermost reach of designated critical habitat for these species. Because any
site-related contamination that discharges to the Colorado River is quickly diluted, the site will
have no impact on these species.

One threatened mammal (the Canada lynx) and one threatened bird (the Mexican spotted owl)
are known to exist in Garfield County; these species inhabit primarily forested areas. Any
potential contact with contaminants at the New Rifle site would only be through occasional use
during migration through the area. The remaining four endangered species are plants; while
habitat in the vicinity of the site might be suitable for these species, it is not designated as critical
habitat and therefore the site should have little or no impact on them.

Ecological risk screening standards and benchmarks are provided in Table 4. Table 5
summarizes monitoring data collected since 2006 for wetland and pond monitoring locations
(shown on Figure 4).
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Table 4. New Rifle Ecological Risk Screening Table

EPA Region 3 Terrestrial Wildlife
Agricultural Aquatic Biological Technical NOAEL-based
Contaminant Standard/ Benchmark(s) Assistance Group Benchmarks
Benchmark (mg/L) (mg/L) Freshwater (water ingestion
Screening Levels" pathway; mg/L)'
0.019 (un-ionized as
N; corresponds to
approx. 0.45 mg/L
Ammonia (total as N) NA >2-3° total as N for NA
temperature and pH
representative of site
surface water)
Arsenic 0.1° 0.15° 0.005 0.292-156.9
Molybdenum 0.3° 0.240-16° 0.073 0.60-106.84
Nitrate + Nitrite as N 100’ NA NA 2719-10369
Selenium 0.02° 0.0046° 0.001 0.857-40.662
Uranium 0.2° 2.4-516° 0.0026 6.995-26.671
Vanadium 0.1 0.019-1.9° 0.020 0.835-348
Notes:

@ Ambient Water Quality Criteria; approximate chronic threshold range for New Rifle site—exact values vary with pH

and temperature.

® Agriculture; Water Quality Control Commission (WQCC) Regulation No. 31.
©Suter and Tsao 1996; ranges from chronic to acute values.

¢ Aquatic life; Colorado WQCC Regulation No. 31.

€ Colorado WQCC Regulation No. 31; CaCO3 between 150 and 250 mg/L.

" Agriculture; Colorado WQCC Regulation No. 41.
€ Livestock; FAO 2002.

"EPA 2016.
'Sample et al. 1996.

Abbreviations:

NOAEL = no observed adverse effects level

NA = not applicable

Table 5. COC Concentration Ranges for Surface Water Sampling Locations, New Rifle Ponds and
Wetlands (2006—Present)

Contaminant | 0320 (mg/L) | 0323 (mg/L) 0452 (mgl/L) 0453 (mg/L) 0575 (mg/L)
Ammonia
(total 28 N) 24-77 15-42 0.24-98 4.6-120 26443
Arsenic 0.0016-0.019 | 0.0002-0.0017 | 0.0044—0.0245 | 0.005-0.0357 | 0.0003-0.0039
Molybdenum 0.450-3.01 2.00-3.200 0.790-10.0 1.100-6.10 0.034-1.00
:;tﬁte *Nisrite <0.01-230 15-130 <0.085-130 0.46-97 <0.01-1.6
Selenium 0.0036-0.033 | 0.0049-0.014 | <0.0015-0.0695 | 0.013-0.0827 | 0.0003-0.0018
Uranium 005190321 | 0220-0353 | 0.0671-0.250 0.0022-0.210 0.017-0.170
Vanadium 0.015-0250 | 0.0027-0.0064 | _ 0.210-1.460 02402400 | 0.0014-0.0048
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A comparison of Table 4 and Table 5 indicates that the very conservative EPA screening
benchmarks have been exceeded for all constituents at nearly all locations. Likewise, with the
exception of arsenic, most constituents at most locations have exceeded aquatic and/or
agricultural standards. Constituents at some locations have exceeded the lowest benchmarks for
terrestrial wildlife, but all have been well below the upper end benchmarks.

While the exceedances of aquatic/agricultural standards may indicate that the ponds and
wetlands have been affected by site-related contamination, they may not be a good measure of
actual “environmental risk” that exists at the site. Water is only continuously present at
locations 0323 (the former East Roaring Fork Pond) and 0575 (the former West Roaring Fork
Pond). Locations 0452 and 0453 usually dry up during low-water periods in the Colorado River;
location 0320 dries up infrequently, during times of very low flow of the Colorado River.
Highest surface water concentrations are generally attributed to evaporation effects in these
“temporary” locations and are not representative of average water quality. The site is located in
an area that is undergoing development and is zoned for industrial purposes; it is bounded by a
U.S. highway on the north and an interstate highway on the south. The Roaring Fork pond and
the wetland area are artificial features that were created in an area of existing groundwater
contamination. Any aquatic communities present in these areas have developed in spite of site-
related contamination. In addition, the adjacent Colorado River provides high quality aquatic
habitat and is unaffected by contaminated groundwater. Restrictions have been placed on use
of the surface water and groundwater for agricultural purposes, so that pathway is incomplete.
Surface water conditions are further described below for each COC. Appendix B contains spot
plots and time-concentration plots for groundwater and surface water chemistry.

Ammonia. Except for the westernmost gravel pond, ammonia in surface water consistently
exceeds both chronic and acute values for aquatic life (Figure B-44). Plant uptake studies
completed during preparation of the SOWP (DOE 1999a) suggested that levels of ammonia in
groundwater and surface water in the vicinity of the wetland could inhibit development of
wetland vegetation. However, concentrations of ammonia in site groundwater have shown
consistent declines over time. This is probably attributable to a combination of natural flushing
processes (e.g., dispersion) and biological degradation (i.e., nitrification). It is expected that,
unlike certain metals, ammonia will continue to decline over time to a point at which it does not
limit biologic activity in the surface water bodies.

Arsenic. Arsenic has never exceeded the agricultural or aquatic standard at a surface
water location (though detection limits for some early samples were higher than the benchmark
values; Figure B-45).

Molybdenum. Molybdenum is of primary concern for agricultural use, and concentrations
consistently exceed the Colorado agricultural standard at all surface water locations

(Figure B-46). However, concentrations at all locations are also lower than the upper end of the
aquatic benchmark range. Molybdenum appears to be persistent at the site. Concentrations in
surface water and groundwater at and immediately downgradient of the site have not changed
significantly since surface remediation was completed. Molybdenum concentrations spiked (and
subsequently declined) in well 0855 after the City of Rifle conducted excavation activities in the
vicinity of the remnant soil contamination, indicating that a continuing source of molybdenum
contamination likely exists at the site.
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Nitrate. The nitrate concentrations in surface water vary widely (Figure B-47). Highest
concentrations in the wetland and Eastern Roaring Fork pond have exceeded the Colorado
agricultural standard. However, concentrations at all locations have been below the standard part
of the time. Nitrate concentrations are affected by ammonia degradation; concentrations have
increased as a result of nitrification of ammonia. Nitrate is likely to further degrade through
biological processes and will eventually decline to acceptable levels.

Selenium. Most concentrations of selenium exceed the aquatic benchmark (Figure B-48). Highest
concentrations of selenium in surface water generally exceed the agricultural standard, but most
do not. The lowest standards for aquatic life are generally established based on concerns of
bioaccumulation in the food chain.

Uranium. Uranium concentrations are generally less than Colorado aquatic standards for surface
water (Figure B-49). The agricultural benchmarks for livestock have been exceeded at all
locations.

Vanadium. Vanadium concentrations in the gravel ponds have been below all benchmarks
(Figure B-50). Concentrations in the less persistent locations in the wetlands have exceeded
aquatic and agricultural benchmarks.

The above discussion centered mostly on aquatic standards and benchmarks. Other receptors at
the site could include terrestrial wildlife and birds. Benchmarks are provided for those receptors
in Table 2. Benchmark values range up to much higher concentrations than those for aquatic
receptors, as would be expected due to the differences in mode of exposure. Additionally,
terrestrial receptors are likely to use the site only on an occasional basis because of its location in
such a developed area. Because of this, exposures and consequent risks to terrestrial wildlife are
considered to be minimal. The fact that site-related effects are transient and localized and do not
have the potential to affect any highly protected species suggests that the ecological risk at the
site would be considered de minimis according to the classification of Suter et al. (2000).

De minimis ecological risks generally do not require remediation because of their insignificance.

It is possible that contamination could inhibit the development of these areas as viable aquatic
habitats. However, high-quality water in the adjacent river provides ample habitat for aquatic life
and other wildlife. The only critical habitat for endangered species in the vicinity of the site is the
Colorado River, which provides habitat for four endangered species of fish and is unaffected by
site-related contamination. The presence of contamination in onsite surface water in ponds and
wetlands is unlikely to have any deleterious effects on wildlife, particularly when compared to
pressure from nearby development activities. ICs are being placed on affected properties to
prohibit use of surface water and groundwater for agricultural purposes. Environmental risks
associated with the site are considered de minimis and protective based on current and projected
site uses.

2,53 Summary

Complete exposure pathways currently pose no unacceptable risk to either human or ecological
receptors, although water in the Roaring Fork Ponds would be unsuitable for livestock watering
if the ponds were their sole source of drinking water. No evidence has been observed to date that
site-related contamination has resulted in degradation of aquatic or terrestrial habitats. Based on
this analysis, the only driver for groundwater remediation at the New Rifle site is the
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achievement of regulatory standards. Current site conditions, which incorporate the use of ICs,
are protective of human health and the environment for present and projected future site uses.

3.0 Groundwater Compliance

DOE developed the proposed compliance strategy for the New Rifle site from the compliance
strategy selection framework described in Section 2.1 of the Final Programmatic Environmental
Impact Statement for the Uranium Mill Tailings Remedial Action Ground Water Project

(DOE 1996). The U.S. Nuclear Regulatory Commission (NRC) has accepted the compliance
strategy framework and has incorporated it into their guidance for review of compliance at
UMTRCA Title I sites with contaminated groundwater (NUREG-1724, NRC 2000). Based on
the Programmatic Environmental Impact Statement framework, compliance strategies will be
reevaluated if conditions change or if monitoring indicates that EPA groundwater standards will
not be met. Section 2.3 presented information indicating that the previous compliance strategy of
natural flushing is not likely to achieve standards. A revised compliance strategy is presented in
this section.

3.1 Compliance Strategy Selection

DOE followed the groundwater compliance strategy selection framework summarized in

Figure 13 in determining the appropriate compliance strategy for groundwater in the alluvial
(uppermost) aquifer at the New Rifle site. Current and projected future site conditions have been
determined to be protective of human health and the environment (Section 2.5). Therefore, the
proposed compliance strategy for the alluvial aquifer at the New Rifle site for all constituents is
no remediation with the application of ACLs, implementation of ICs, and continued groundwater
monitoring (Section 4). An explanation of the strategy is summarized in Table 6.

Table 6. Explanation of Compliance Strategy Selection Process

| (ki ?:: 13) Action or Question Result or Decision
1 Characterize plume and hydrological | See discussion of hydrology and site-related contamination in
conditions. Sections 2.3 and 2.4. Move to Box 2.
Is groundwater contamination present | Arsenic, molybdenum, nitrate, selenium, and uranium exceed the
2 in excess of 40 CFR 192 MCLs or 40 CFR 192 MCLs at one or more monitoring points. Vanadium
background? has exceeded its RBC (DOE 1999a). Move to Box 4.
Does contaminated groundwater
4 qualify for supplemental standards due |Alluvial groundwater is a potential source of drinking water and
to its classification as limited use therefore is not classified as limited use. Move to Box 6.
groundwater?
Doe|§ c?nting[\atsd g;oundwatert bl ICs prevent improper use of contaminated groundwater and
6 EL‘;‘; I’?;alth asn da::virgr:w;(;cnet; arisl? surface water. Risks associated with likely use of associated
surface water are acceptable. Apply alternate concentration limits.
and other factors?
i No remediation required. Apply supplemental standards or ACLs.
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BOX 1
Characterize plume and hydrological
conditions using existing data and
new data as required.
| Box 2
Is groundwater confamination NO Z s
present in excess of maximum :%sé;?:ﬁfgc Si';oelénf’ el
concenfrafion limits or background? q -
YES ‘
sox4 BOX §
Do:ls&yc?;'\tamnated gmhnlu:g:::rds YES | Are human health and environmental YES
qu supplemental "] risks of applying supplemental
due to classification as limited-use standards Bosatalie?
groundwater? P
NO I
NO ‘
BOX 6
Does contaminated groundwater No remediation
qualify for alternate concentration YES »] required.” Apply
limits (ACLs) based on acceptable supplemental
human health and environmental standards or ACLS.
risks and other factors? 'y
NO ‘
soxe BOX 9
Does contaminated groundwater YES Are human health and environmental YES
qualify for supplemental standards risks of applying supplemental
due to excessive environmental standards acceptable?
harm from remediation? l
NO l ‘ HNO
BOX 10 80X 11 |
Will natural flushing result in YES Can institutional controls be YES Implement natural
compliance with maximum P| meintained during the flushing period ®| flushing or natural
concentrafion limits, background and is natural flushing protective of flushing with active
levels, or ACLs within 100 years? human health and the environment? remediation.”
1 NO | 1
NO l
ot il BOX 14
Will natural flushing and active Can insfitutional controls be
groundwater remediation result in YES maintained during the flushing period YES
compllancg W'(_h maximum and are natural flushing and active
concentration limits, background groundwater remediation protective of
levels, or ACLs within 100 years? human health and the environment?
NO
"°I v :
BOX 15
Will active groundwater remediation YES
methods result in compliance with Perform active groundwater
background levels, maximum remediation.”
concentration limits, or ACLs?
*Strategy will be reevaluated if
conditions change or if monitering
indicates that Environmental KEY
Protection Agency Sandards will
Apply supplemental standards not be met v 12 e e
based on technical impracticability Complarce sWategy
and apply insfituional controls
where needed.*

Figure 13. Compliance Strategy Selection Framework for the New Rifle Site
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An approach was developed by DOE and Colorado Department of Public Health and

" Environment (CDPHE) to establish ACLs in a manner that satisfies requirements of both
agencies. A decision flow chart was developed to provide a consistent and defensible method for
determining ACLs at Office of Legacy Management (LM) sites located in the state of Colorado.
A generic flow chart for this process is shown in Figure 14. Generally, the approach first
involves identifying the extent of the area requiring ACLs. Statistical analysis of historical data
is then used to compute numerical values that may be suitable for use as ACLs. Point of
compliance (POC) locations are identified where ACLs apply. ACLs must be demonstrated to be
protective at potential point of exposure (POE) locations. The ACL development process is
described in more detail in Sections 3.2 and 3.3 as it pertains to the New Rifle site.

3.2 Area Requiring Alternate Concentration Limits

In general, the concept of ACLs was developed for application at a POC located at the
downgradient edge of a “waste management unit” (e.g., a tailings disposal cell) where releases
have resulted, or are expected to result, in groundwater contamination. In accordance with NRC
regulations (10 CFR 40, Appendix A),

The objective in selecting the point of compliance is to provide the earliest practicable

warning that the impoundment is releasing hazardous constituents to the groundwater.

The point of compliance must be selected to provide prompt indication of groundwater
contamination on the hydraulically downgradient edge of the disposal area.

Concentrations above otherwise applicable standards are established for the POC that will be
protective at some downgradient POE where access to contaminated groundwater is possible
(often this is considered to be the facility boundary). Groundwater contamination attenuates
between the POC and the POE such that likely exposures at the POE are protective. The type and
degree of exposure at the POE is dependent on site-specific factors such as local land and water
use, ambient water quality, etc. ICs are generally required for the area from the waste
management unit downgradient to the POE. In theory, as long as ACLs are not exceeded at the
POC, groundwater concentrations at the POE will remain protective.

At the New Rifle site there is no formal waste management unit. Tailings, sludges, and other
materials with concentrations above the ***Ra cleanup standard were removed from the site for
offsite disposal. As discussed in Section 2.4.1 of this report, an investigation of residual soil
contamination in the former gypsum and vanadium pond areas indicated that considerable
residual contamination remains in site soils (DOE 2000). Soil contamination also remains in the
footprint of the former tailings pile, ore storage area, and evaporation pond (DOE 1999a).

Wells RFN-0855 and RFN-0658, which are located in the footprint of the vanadium pond, have
exhibited the most highly elevated groundwater concentrations over the years. POC wells should
be located downgradient of these source areas. Wells 0664, 0669, 0659, and 0217 are located just
outside and downgradient of the secondary source areas and close to the site boundary and are
proposed as POC wells for the site.
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Figure 14. ACL Determination Process—Colorado Sites



Wells upgradient of the POC locations in the source areas may occasionally have concentrations
above the established ACLs, but these concentrations should decline to the ACLs by the time
groundwater reaches the POCs. Groundwater concentrations downgradient of the POC wells
should be less than the established ACLs, but may be elevated above otherwise applicable
standards (e.g.. MCLs). Because ICs prevent the use of untreated groundwater at all
downgradient locations, there are no actual groundwater POEs at the New Rifle site. However, it
is proposed that the area requiring alternate standards extend only as far downgradient as well
RFN-0195; MCLs or background will be met beyond this location. As demonstrated above, there
is no indication that significant site-related contamination currently occurs downgradient of this
location. The proposed POEs are where groundwater discharges to surface water—in the former
Roaring Fork ponds and the Colorado River.

3.3 Establishment of ACL Values

Existing NRC and EPA ACL guidance does not specify nor recommend any particular statistical
tests for establishing ACL values. A review of NRC-approved ACLs for Title II sites indicates
that ACL values are most commonly set based on maximum groundwater concentrations
associated with source areas at a site (e.g., WNI 1999; Umetco 2001; Pathfinder 2002).
Oftentimes the numerical values for the ACLs are established based on a statistical evaluation of
historical site data.

EPA’s ProUCL Version 5.0.00 Technical Guide (EPA 2013) discusses statistical measures that
are commonly used as “background threshold values” (BTVs). These measures are typically
used to estimate the upper limits of a background dataset for use in detection monitoring
programs at potentially contaminated sites. An exceedance of a BTV is generally considered to
be evidence of site-related contamination and is often used to trigger corrective action. EPA
describes several commonly used BTVs including upper percentiles, upper prediction limits
(UPLSs), upper tolerance limits (UTLs) and upper simultaneous limits (USLs). These measures
are usually assigned confidence coefficients that reflect the degree of confidence in these
estimated limits. The most commonly used confidence coefficient for these limits is 0.95 (e.g., a
95% USL or USL95); additionally, a coverage probability of 0.95 is commonly associated with a
UTL (e.g., a 95% UTL with 95% coverage or a UTL95-95).

Both parametric and nonparametric BT Vs are available and are calculated by ProUCL.
Nonparametric tests do not require a specific data distribution, but may not provide the specified
coverage when sample sizes are small (<60; EPA 2013). Parametric statistical tests assume some
underlying distribution of the observed data. While a normal distribution is often chosen as the
default for statistical testing, other distributions may be more appropriate for application to
environmental data. Gamma and lognormal distributions have both used for this purpose
(Gilbert 1987). EPA notes that in corrective action monitoring, where groundwater is known to
have been impacted, a default presumption of lognormality can often be made. However, rather
than deferring to an assumed default distribution, EPA recommends use of a goodness-of-fit test
when the dataset is of ample size (8 or more; EPA 2009). ProUCL performs these goodness-of-
fit tests for normal, gamma, and lognormal distributions.

EPA (2013) discusses advantages and disadvantages of various BTVs. UPL95s are commonly
used for detection and compliance monitoring purposes (e.g., Gibbons 1990, 1991;
ASTM D7048-04). However, to correctly apply this measure, it is necessary to specify in
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advance the number of future measurements (k) to which the UPL95 will be compared; the
computed UPL95 is valid only for that number of comparisons. For example, a facility may
collect 4 upgradient (background) and 4 downgradient samples each year and do a yearly
comparison of all background and downgradient wells (k=1). The UPL95 would be computed
using previous background data, if any, plus the 4 new analyses. The UPL would be valid for
only the one end-of-year comparison. A new UPL would be computed for the next year’s
comparison after collecting 4 additional background samples.

For the New Rifle site, it is desirable to have a single value for an ACL that can be used for an
unspecified number of future comparisons. Generally, when a BTV is needed to compare with
many future observations, EPA recommends the use of a USL95 or UTL95-95 over a UPL
(EPA 2013). A parametric UTL is recommended over a nonparametric UTL, although it is noted
that a lognormal UTL can produce “unrealistically high” values. A USL95 tends to result in
fewer false positives than a UTL95-95 particularly with a larger size dataset. There is no single
“right” statistic for use in any particular situation. The selection should be based on whether a
value seems “reasonable” for its intended purpose (EPA 2013).

It should be noted that the statistics discussed here are most often used for establishing BTVs for
use in detection monitoring. Statistics are computed using data from wells unaffected by site-
related processes. If concentrations in downgradient wells exceed a BTV, it is assumed this is
due to releases from the intervening waste management unit. In the case of the New Rifle site,
the “background” concentrations are actually those in the source area. The statistical calculations
are being applied to monitoring results in areas representing new post-surface-cleanup baseline
conditions. The goal of the monitoring is not to detect contamination, but to demonstrate source
area stability and confirm attenuation of constituents at downgradient locations.

For the New Rifle site, the ACLs need to be established based on an understanding that source
material still remains in the subsurface across the site. Therefore, ACLs need to be high enough
to minimize potential exceedances (false positives) and low enough to be as low as reasonably
achievable (ALARA). Historical monitoring results were evaluated to select wells that represent
locations where maximum COC concentrations are likely to be observed in the future. Upper
threshold values were then computed for those wells. Well 0658 was selected as the most
appropriate well for calculation of BT Vs. It is located in the source area, but has not had the
extreme high concentrations such as those observed for well 0855 (resulting from one-time
construction activity).

Upper threshold statistics were computed using EPA’s ProUCL software (EPA 2013,

version 5.0.00). Duplicate analyses were eliminated, but otherwise, all data available for

well RFN-0658 were used. There were no nondetects in the dataset for the constituents of
interest. ProUCL calculates multiple BTVs assuming different distributions of the data

(e.g., normal, lognormal). Nonparametric statistics are also calculated. Table 7 summarizes the
statistical results for well RFN-0658 for the contaminants of concern. ProUCL output is included
in Appendix D.
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Table 7. Upper Threshold Statistics for Source Area Well RFN-0658

Distribution Statistic | Arsenic | Nitrate-N | Molybdenum | Selenium | Uranium | Vanadium
N UTL95-95 0.266 65.95 8.574 1.546 0.406 46.48
USL95 0.307 78.89 9.915 1077 0.476 54.56
WH UTL95-95 | 0.292 93.09 1.4 2.203 0.521 54.16
G HW UTL95-95 | 0.299 105.1 12:15 2.41 0.551 56.25
amma
WH USL95 0.369 136.5 14.97 2.922 0.697 71.14
HW USL95 0.386 164.3 16.5 3.325 0.763 75.87
UTL95-95 0.332 222.2 16.1 3.705 0.707 66.43
Lognormal
USL95 0.468 541.4 258 6.39 1.158 101.6
; UTL95-95 0.313 75 7.3 1.43 0.364 52
Nonparametric
USL95 0.313 75 %3 1.43 0.364 52

None of the data sets for any of the six constituents conformed to a normal distribution. Arsenic,
nitrate, and vanadium had apparent gamma and lognormal distributions. Molybdenum, selenium,
and uranium did not follow any discernible distribution. The nonparametric USL9S5 statistic,
which is identical to the nonparametric UTL95-95 statistic for each constituent, was selected as
the appropriate statistic for establishing the ACLs. The nonparametric USL95 is lower than the
gamma or lognormal USLs for the constituents conforming to those distributions. Therefore, this
statistical measure is considered to be ALARA.

Figure 15 through Figure 20 show time-concentration plots for the proposed POC wells.
Currently, concentrations at all POC wells are well below the proposed ACLs, though in the past
individual wells have approached or exceeded these values. Table 8 compares proposed ACLs
with RBCs for human health. With the exception of arsenic and vanadium, all proposed ACLs
are well below their respective RBCs, indicating that if ACLs are met at the POC wells, they
should be protective at the POEs. Figure 10 shows that there have been only a few exceedances
of the arsenic RBC (0.16 mg/L) at one POC well; concentrations at POE locations have typically
been an order of magnitude or so below the RBC. While onsite concentrations of vanadium have
exceeded the RBC (17.4 mg/L), POC wells have all been below this level (Figure 20). Because
more than an order of magnitude attenuation of arsenic and vanadium is observed between
source area wells and POC wells, similar attenuation would be expected between the POC wells
and POE, resulting in concentrations well below risk-based values. The strong attenuation
capacity of site soils will ensure that offsite arsenic and vanadium concentrations in groundwater
remain low. The data presented here indicate that the proposed ACL values are reasonable—not
unrealistically high or low. They strike a balance by being high enough to prevent excessive false
positives but low enough to be considered ALARA. Table 9 summarizes the ACL determination
process for the New Rifle site.

Groundwater Compliance Action Plan for New Rifle. Colorado, Processing Site
Doc. No. S01920
Page 41

U.S. Department of Energy
December 2016



0.25
0.2 p
0.15 A L
H
E
§
k. l
‘ !
0.05 1 ,.1 \ s \ \
™
TN L \!/ i
0
5\ ‘s '»‘

Note: A hollow symbol denotes an analytical result below the detection limit.

~@—Loc 0217
~&-_Loc 0659
= LOC 0664

== OC 0669

Figure 15. Arsenic Time-Concentration Plot for POC Wells (USL95 = 0.313 mg/L)

VANEE
N
3 \
§ \M
3,
g \
’ \\\ \\\« NN
> [ v
i \/ \\,a\ ~— ’\-0“
~ . o *‘*& =
0 FT s "{\ A\—*--qr‘

= Loc 0217
=@ Loc 0659

e LOC 0664

== Loc 0669

Figure 16. Molybdenum Time-Concentration Plot for POC Wells (USL95 = 7.3 mg/L)
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Table 8. Comparison of Proposed ACLs with RBCs

cocC Proposed ACLs RBC
Arsenic 0.313 0.16°
Molybdenum 7.3 96
Nitrate (as N) 75 30,700
Selenium 1.43 96
Uranium 0.364 59.4
Vanadium 52 17.4

Note:
2Based on 107° risk level

Table 9. Summary of ACL Determination Process for the New Rifle Site

Step - Action or Question Result or Decision

Monitoring wells 0855 and 0658 had highest
For each COPC, select wells in the monitoring | COC concentrations. Because of extreme values
network with the highest COC concentrations. | for well 0855, well 0658 was selected for

determining ACLs.
2 Calculate BTVs for each COC at each well BTVs were calculated for the dataset from well 0658
using the entire data set. using EPA's ProUCL statistical software.
3 Select the appropriate BTV for each COC. The nonparametric USLgs /UTLgs.95 was selected as the

ACL for each COC (summarized in Table 8).

Does contaminated groundwater discharge to
4 surface water (river, ponds or seeps) within the
area for which the ACL is being established?

Yes, contaminated groundwater discharges to the
gravel-pit ponds downgradient of the former mill site.

Establish the POE at the surface water feature | The POE is established at location 0323 located on one

2 where contaminated groundwater discharges. | of the gravel-pit ponds.
RBCs were established for gravel-pit ponds for human
6 Is risk acceptable if selected BTV health. All RBCs except arsenic and vanadium are
concentrations are measured at the POE? higher than the proposed ACLs and are considered
protective.
Arsenic and vanadium show attenuation between
source area wells and POC wells of more than an order
7 égﬁggﬁg‘:&)ﬂ?ﬁﬁgﬁg&raﬁf t% nﬂ?; igév of magnitude. If similar attenuation occurs between
’ POC wells and POE, arsenic and vanadium will be well
below risk-based levels.
8 Is risk acceptable at the POE? Yes.
Designate BTV for each COC as the ACL in the | The ACLs are established as the nonparametric
POC wells. USLgs /UTL95.95 (Table 8).

Based on an evaluation of historical data and trending for the COCs, the proposed ACLs have
been set to prevent frequent and potentially spurious exceedances, while satisfying the ALARA
principle. However, it should be noted from a statistical standpoint that the confidence
coefficients achieved by the nonparametric UPL/USL values were less than 0.95—the
confidence coefficients ranged from 0.785 for selenium to 0.834 for vanadium. If ACLs were
ever to be exceeded at a POC well at the New Rifle site, it could be because the ACLs were set
too low and not because the exceedance represents an unexpected event. The lower than desired
confidence coefficients should be factored into any exceedance evaluation (see Section 4.1 for a
discussion of potential ACL exceedances).
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4.0 Compliance Strategy Implementation

4.1 Groundwater Monitoring Program

Figure 6 shows the groundwater and surface water locations included in the New Rifle site
monitoring network. It also shows background wells at Old Rifle. Wells 0664, 0669, 0659, and
0217 have been designated as POC wells that must maintain compliance with ACLs. Sampling
and analysis is conducted according to procedures in the Sampling and Analysis Plan for

U.S. Department of Energy Olffice of Legacy Management Sites (DOE 2008b).

Background locations have been sampled to determine the degree of natural variability of COCs.
Background locations have included well 0169 and Old Rifle wells, RFO-0292A and RFO-0658
(shown in Figure 6). Seep location RFO-0395 at the Old Rifle site is also considered a
background location. The background dataset is believed to be adequate at present. It is proposed
that background monitoring be discontinued for the time being; however, background

wells 0169, RFO-0292A and RFO-0658 will be retained in the event that additional background
data are deemed necessary in the future.

Surface water locations to be monitored include pond and wetland locations 0320, 0322, 0323,
0324, 0452, 0453, and 0575. These are considered to be POE locations. Water quality will also
be monitored in the Colorado River at upstream location RFO-0538 and at downstream
locations 0322 and 0324. All COCs are analyzed at POE locations with the same regularity as
POC wells to verify that groundwater concentrations are protective where it discharges to
surface water.

Sampling of each well and surface location will take place annually for the first 5 years
following regulators’ concurrence with this GCAP. After the first 5 years of monitoring, DOE
will evaluate the monitoring results and adjust the monitoring strategy as appropriate. It is
expected that a reduction in further monitoring may be justified, with the possible exception of
POC wells and POE locations. A frequency of once every 5 years for a period of 30 years may
be adequate. Downgradient wells will be analyzed for ammonia, nitrate, molybdenum, and
uranium only, as the other COCs, arsenic, selenium and vanadium, have never been detected in
these wells. Far-downgradient wells 0172 and 0620 may be eliminated or monitored less
frequently. At any time, if the monitoring results indicate that contaminants have begun to spread
beyond the current plume boundaries, or if some other unexpected changes in contaminant trends
are noted, the sampling plan may also be reevaluated and adjusted at that time. As part of the
monitoring program, DOE will also evaluate the effectiveness of the ICs on a regular basis

(see Section 3). Monitoring requirements are summarized in Table 10 along with the rationales
for the monitoring locations.
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Table 10. Summary of Monitoring Requirements

Locations

Monitoring Purpose

Analytes

Frequency

0215, 0216, 0658,
0659, 0664, 0669,
0670, 855

Onsite wells: monitor COCs
flushing in main body of site.

Ammonia, molybdenum,
nitrate (as N), uranium,
vanadium, selenium,
and arsenic

0201, 0217, 0590, 0635

Adjacent to site wells:
monitor COCs flushing
downgradient of main site.

Ammonia, molybdenum,
nitrate (as N), uranium,
vanadium, selenium,
and arsenic

0170, 0172, 0195, 620

Downgradient wells: monitor
COCs that have traveled
farthest offsite.

Ammonia, molybdenum,
nitrate (as N), and uranium

0320, 0322, 0323,
0324, 0452, 0453,
RFO-538, 0575

Monitor surface water to
determine impact of
groundwater discharge to
surface water and ecological
receptors; RFO-538 is an
upgradient river location
shown on Figure 6.

Ammonia, molybdenum,
nitrate (as N), uranium,
vanadium, selenium,
and arsenic

All wells and locations,
annually for first 5 years
after GCAP accepted.
Monitoring
requirements will be
reevaluated at that
time. Suggested
frequencies of
monitoring after 5 years
are provided in the text.

4.1.1 Compliance Monitoring Evaluation

* Figure 6 shows the background monitor well and upgradient river locations.

Monitoring results for each POC well will be compared to ACLs for each constituent. Routine
monitoring will be conducted as long as results remain below the ACLs. If the analytical result
for any well exceeds an ACL, an evaluation will be conducted to determine if the exceedance is
realistic and represents a true and unexpected degradation of groundwater quality. If this is the
case, the well will be resampled. If well resampling results remain above the ACL, quarterly
sampling will be required. If concentrations decline to below the ACL again, routine monitoring
will be resumed. If concentrations remain above the ACL, this may signal that the ACL was set
at too low a level and a revision of the ACL may be needed. Figure 21 shows the decision
process for an ACL exceedance.

4.2

Institutional Controls

ICs are restrictions to land or resources that effectively protect public health and the environment
by limiting access to a contaminated medium. At the New Rifle site, the contaminated medium is
alluvial groundwater. To be effective, ICs must prevent intrusion into contaminated groundwater
and restrict access to or use of contaminated groundwater for unacceptable purposes. ICs are
required to:

e Protect public health and the environment.

e Have a high degree of permanence.

o Satisfy beneficial uses of groundwater.

e Be enforceable by administrative or judicial branches of government entities.

e Be implemented in a manner that can be effectively maintained and verified.
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A comprehensive ICs program has been implemented to prevent future use of contaminated
groundwater associated with the New Rifle site (Appendix A). Figure 22 shows the areas
impacted by various overlapping ICs. The ICs program consists of several enforceable
mechanisms that can be combined into four types of administrative categories:

1. Quitclaim deed restrictions covering the former mill site property

2. Zone overlays from the City of Rifle and Garfield County covering uses of groundwater in
an expanded area of potentially contaminated groundwater

3. State of Colorado Environmental Covenant with Umetco Minerals Corporation covering
agricultural uses of groundwater at an adjacent and downgradient vicinity property

4. City of Rifle Uranium Mill Tailings Remedial Action (UMTRA)' zone overlay to address
new growth issues that could arise at the former mill site

Where these restrictions are required, DOE must ensure that the beneficial uses of the
groundwater, had they not been restricted, could be satisfied. DOE funded two water line
extensions to the current municipal system to ensure the availability of potable water to
properties affected by site-related contamination. Because the water line extension did not cover
the full extent of the contaminated groundwater plume, DOE has provided funding in the past for
reverse osmosis systems for users who are within the ICs boundary but beyond the reach of the
water line. There are no longer any alluvial domestic wells in use within the IC boundary

(DOE 2014). In the past few years, the City has extended the city limit boundary to the west
along the water line extension and required residents to use municipal water.

4.2.1  Quitclaim Deed for Former Mill Site

The State of Colorado and DOE anticipated the need for ICs at the former mill site at completion
of surface remediation when the property was designated for transfer to the City of Rifle.
Quitclaim deed restrictions were imposed on the property title to prohibit use of contaminated
groundwater and prohibit excavation of contaminated soil that may cause surface expression of
the groundwater. As conditions of the title transfer and by accepting the property, the City of
Rifle agrees:

(1) to comply with applicable provisions of UMTRCA, 42 U.S.C. #7901 as amended;

(il)  not to use groundwater from the site for any purpose, and not to construct wells or any
means of exposing groundwater to the surface unless prior written approval for such use
is given by the Grantor [State of Colorado] and U.S. Department of Energy:

(iii)  not to sell or transfer the land to anyone other than a government entity within the state;

(iv)  that any sale or transfer of the property described in this deed shall have prior written
approval from the Grantor and the U.S. Department of Energy; and that any deed or other
document created for such sale or transfer and any subsequent sale of transfer will
include information stating that the property was once used as a uranium milling site and
all other information regarding the extent of residual radioactive materials removed from
the property as required by Section 104(d) of the Uranium Mill Tailings [Radiation
Control Act], 42, U.S.C. sec. 7014(d), and as set forth in the Annotation attached hereto;

" UMTRA is the Uranium Mill Tailings Remedial Action Project, established by DOE pursuant to UMTRCA to remediate,
stabilize, and control mill tailings and contaminated groundwater at 24 designated uranium-ore processing sites, including the
New and Old Rifle sites.
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ACL Exceedance Protocol — Colorado Sites

Evaluate potential for
ACL is exceeded in POC well a realistic | |Resample well’) Is ACL still exceeded? o PSS N
exceedance’ monitoring program

¥,
Yes

Is the current COC
concentration at the POE
less than the historical

aximum concentration or
isk-based thresholds?,

Are ICs in place to limit

exposure at the POE? o—Pp{ Develop and implement ICs

Yes

v Yes

Sample POC well and POE
quarterly”

I
Yes

Do COC concentrations o
exceed the ACL? o > >

Yes

\ 4

Evaluate trend® of the COC
concentration in the POC well

Is the trend downward
and significant

Update the ACL using the ACL
determination process and current
site information to maintain
protectiveness

Does the data indicate
potential for future
compliance?

Yes

Is the most recent COC
concentration below the

ACL

- A 4 >

Notes:

'Evaluate potential causes of the exceedance including climate, hydrology, and/or anthropogenic stressors and if the exceedance is expected to be short-lived. Compare
concentration to other computed benchmark threshold values to determine the significance of the exceedance.

“The POC well will be sampled as soon as practical following the discovery of the ACL exceedance pending the results of the evaluation in Step 2.

*If the POE is not in the current maonitoring network, it will be sampled at the same time as the resampling of the POC well, and it will be added to the monitoring program.
'Quarter)y sampling will commence with the first sampling event after the initial ACL exceedance. If COC concentration is below the ACL after the |ast quarterly sampling event,
then quarterly sampling will be discontinued; if not, quarterly sampling will continue for an additional 4 quarters.

*Trend based on Mann-Kendall test at a 95% level of significance. Normalization of the COC concentration data may be needed to account for seasonally variable water levels.

Figure 21. Generic ACL Exceedance Protocol for Colorado Sites

U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
December 2016 Doc. No. S01920
Page 49



This page intentionally left blank

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site U.S. Department of Energy
Doc. No. S01920 December 2016
Page 50



v) not to perform construction and/or excavation or soil removal of any kind on the property
' without permission from the Grantor and the U.S. Department of Energy unless prior
written approval of construction plans is given by the Grantor and the U.S. Department
of Energy;

(vi)  that any habitable structures constructed on the property shall employ a radon Ventllatlon
_system or other radon mitigation measures;

(vii) that its use of the property shall not adversely impact groundwater quality, nor interfere
in any way, with groundwater remediation under UMTRCA activities, and

(viil) to use the property and any profits or benefits derived therefrom only for public purposes
as required by UMTRCA sec 104 (e)(1)(C), 42 U.S.C. 7914 (e)(1)(O).

This language was effective upon transfer of the site from the State (CDPHE) to the City of Rifle
and is binding on all future owners, ensuring that any future landowner is subject to the same
restrictions. This title transfer fulfills the deed restriction requirement for permanence and
enforceability by government entities and serves as a perpetual IC. A copy of the deed restriction -
is included in Appendix A, Part A1. -

Verification that the City has upheld the quitclaim deed restrictions is accomplished throughout
the year by (1) discussions with City officials about construction projects and possible incursions
of groundwater that could result from these activities, (2) physical inspection of the site by State
and/or DOE and/or contractor staff, usually at the time of the annual Rifle, Colorado, Disposal
Site inspection, and (3) observations by groundwater sampling staff at other times of the year.

4.2.2  Zone Overlays for Potential Contaminated Groundwater Plume

DOE asked the local governmental agencies to apply a zone overlay with groundwater.
restrictions to an area downgradient of the former mill site. DOE defined the ICs boundary on
the basis of the estimated extent of uranium contamination, the most widespread contamination
associated with the site. To ensure that the area was protective of human health, a substantial
buffer zone was included downgradient at thie western boundary. The zone overlay boundary
follows quarter-quarter section lines and natural features such as the Colorado River for easy
delineation, as shown in Appendix A2 and on Figure 22.

The zone overlay (IC) boundary encompasses property currently under jurisdiction of

Garfield County and the City of Rifle. Garfield County passed a resolution requiring residents to
prove a potable source of water in order to develop property within the defined area. The
resolution does not require connection to the city water system but does establish a drinking
water constraint zone in which any source of water intended for human consumption must meet
applicable standards. Both Garfield County and City of Rifle overlays were requested, because
land along the Interstate-70 corridor, which was County land at the time ICs were established,
would over time become part of the City of Rifle and would fall under City of Rifle jurisdiction
with regard to water use.

Most of the land within the IC boundary has been identified as a growth corridor for the City of
Rifle; some has been annexed by the City. To ensure a safe source of domestic water, the City of
Rifle passed an ordinance requiring any resident within the IC boundary to tap into the city’s
municipal water system when annexation occurs. DOE, the City of Rifle, and Garfield County
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- entered into a cooperative agreement, No. DE FC13 01FJ79492, to provide potable water to

residents along a corridor within the IC boundary west of Rifle. A copy of this agreement is
provided in Appendix A3. The agreement addresses the Phase I installation of a water line and
provisions for supplying reverse osmosis systems to users along US Highway 6 & 50 to the
West Rifle interchange and south under I-70 for about 300 yards. This system is sized to provide
potable water for current and future residents in an area affected by groundwater contamination
from the New Rifle site. DOE provided 90 percent of the funding, and the State of Colorado
provided 10 percent. Phase II provides for additional, related water system infrastructure
improvements, including construction of a raw water pump house and settling pond, and
transmission lines to the treatment facility (Figure 6).

4.2.3 UMTRA Overlay Zone District, Ordinance No. 9 Series of 2008

The City of Rifle created the UMTRA Overlay Zone District and included the Old (East) and
New (West) Rifle sites (Appendix A3 and Figure 22) in the district. The purpose of the district -
was to establish procedures and restrictions governing property development in a new municipal
code (Section 16 3 540). The new ordinance reiterated Requirements (i) to (viii) in the quitclaim
deed and provided eight standard operating procedures (SOPs) for conducting activities within
the UMTRA Overlay Zone District (i.e., the Old and New Rifle sites) and was signed on '
June 2008. '

The SOPs require the City to secure written permission from the State and DOE when intrusive
work is planned for the site, to formalize training for subcontractors working on the site, to

_include a Materials Handling Plan as needed, and to submit a Completion Report to the State for

all projects. In addition, the City manager is required to provide an annual summary of activities
to City -officials regarding these SOPs, deed restrictions, and environmental covenants. While
neither CDPHE nor DOE are signatories to a zone overlay, the restrictions it contains are
covered in the quitclaim deed, and the quitclaim deed mandates CDPHE and DOE approval for
proposed actions at the site. : '

4.2.4 Environmental Covenant

Uranium, molybdenum, and nitrate contamination have migrated in alluvial groundwater
downgradient from the New Rifle site to Umetco Mineral Corporation property containing a
former gravel pit operation. Groundwater concentrations exceed MCLs and state groundwater
standards. Concentrations of these contaminants also exceed MCLs in the eastern onsite pond.

To prevent inappropriate water use, an environmental covenant was adopted between Umetco
and CDPHE (Figure 22). '

The environmental covenant places four restrictions on the property: (1) no wells or drilling or
pumping in the alluvial aquifer or Wasatch Formation beneath the property; (2) no stock
watering using the alluvial aquifer or Wasatch Formation beneath the property, including the
Roaring Fork Ponds; (3) no activities that would damage or interfere with existing DOE wells or
monitoring of those wells; and (4) access shall be granted to DOE for all activities required for
monitoring and remediation. The covenant was completed and signed by all parties on

August 24, 2010. A copy of the signed agreement is shown in Appendix A4.
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4.2.5 Institutional Controls Monitoring

To verify that the described ICs are being maintained, DOE will conduct regular inspections and
hold discussions with City of Rifle staff and other affected parties. As with the quitclaim deed
verification, DOE will accomplish this by (1) discussions with City officials about construction
projects and possible incursions of groundwater that could result from these activities,

(2) physical inspection of the site by State and/or DOE and/or contractor staff, usually at the time
of the annual Rifle, Colorado, Disposal Site inspection, and (3) observations by groundwater
sampling staff at other times of the year. At a minimum, this will include a report of these
evaluations, which will be submitted to CDPHE and NRC on a 5-year basis.
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Appendix A

Institutional Controls for the New Rifle, Colorado, Site



Part A1—Quitclaim and Deed Restrictions for Mill Site Property
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Recorded at ___  gx3729 05/09/2084 12:02P 5
Reception No. . 1 of 2 R $1.80 D .08 SPRFIELD courmr o o, RECOTAEE

QUIT CLATM DEED

The Colorado Department of Public Heatth and the Environment (*Grantor®), whase nddm is 4'300 Cherry Croek Drive Scuth, Denver,
Qalurady, 80222-15X), City and County of Déaver, Stare of Coforado, pursuant to 42 U,5.C.§ 7914 (e) (1) (B) and C.R.S. § 25-11-303,
hereby domates and quit claim(s) to the City of Rifle ('Gmn::') whase sddreas ia 207 Railroad Averme, Rifle, Colurado, 83650, City of
Rifle, County of Garfield. Stawe of Colorudp, the following ml proparty [n (he Counry of Carficld, Smre of Colomdo, to wit: A pm:cl of

Jand conmining One hundred forty two (142) acres, mors or lnss, described as follows:

That partion of land located in the SE2 of the 5142 of tho NE1/4 of Soction 18, Township 6 South, Range 93 West, of the 6th P.M., lying
adiacent 1o and south of the South right-of-way line of die D&RG Ralltoad, excepr the east 297 feet, aiso Lot 5. Section. 18, Township 6
Souaht, Range ¥ West, Lat 6, Secrian 18, Townthip 6 South. Range 93 West. except the cast 297 foet of said Lot 6, also Lots 7 & 8 in
Section 18, Townsbip 6 South, Range 93 West, lying adiscent 1o amd murth of the Interstate 70 right-of-way tine, Also two tracts of meander
Land situated in the 5172 of Section 18, Township 6 Soutl, Range-93 West, fith P.M. described as follows:

Meander Land Tragr 1

Begmning at the Southeast comer of Lot 6, and the Easl line of sid Scetion 18; thence North 86 degrees 45 minuios Wedt 594 feet;
thence Souch 76 deprees 45 minutes West 660 feet; thence South 58 degrees 00 minwtes West 1188 feet; thence South 75 degrees
00 minutss West 330 feet; thence Sauth 250 feely thence Southeasterly 1o the Westermost poinr of Lot 8 described above: thence
North 49 degrees 13 minutes Easc 330 feét; thence North 79 degrees 45 mimtes East 594 feery thence North 45 dugrees 30 mimutes
East §43.8 feut; thenee South 69 degress 00 minutes East 990 feet to the East line of said Section 18; thence North to the POINT
OF BEGINNING.

Meander Land Tmet 2
Beginning at the Southeast covner of Lot 7 3nd she East line of said Scction 18: therice South 336.6 feet: thence Sonth 75 degeres
55 nuinotes West 55,44 feet; (hence South 81 degrees 00 minut=s West 152.91 feet: thence South 81 degress 00 minutes West,

more ar lexs, to the North right-of-way linc of U.S. Interstate 70; thenee West 810 feat to the South ling of said Lot 7; Gieme
North 62 degrees 15 minutes Bast 660 feet; thence North 75 degrees 30 minutes East 554.4 feer to the POINT OF BEGINNING.

Subject m: (i) sny coal, oil, gas, or other miveral rights in any person; (it} existing rightsof-way for roads, rzilvoads. tclsphone lincs.
tranemission lines. ufilitics, ditches, conduits, or pipelinzs on, over, or across said leads: (i) count liens, judigmeonss, or financial
ercumbrunces such as deeds of trust Jor which a fortm! consent or order Ras been obtained from 2 court for the liea holder: Gv) odwr rights,

imrerests, rescrvatinn or exceptions of record; and the following wrms, conditions, rights, reservetions and covenants:

Graptor rescrves tm (i) itself, the U, S, Department of Energy, their employees, ngentz snd contractors the right of arcess ta the property as
may he necessary o complere activhies under te Uranium Mill Tailings Radistion Contrad Act of 1978, 42 U,$.C, § 7901 el seq.
("UMTRCA”) and foc uther lawful purposcs, until such time a5 Grastor and the U5, Department of Encry detsrmine that a1l remedial
activitics are complete; and (i) 1o ittclf any mvribumry groudwatr undstlying this parcel, e right w develop tributiry groundwater, and

the riglr to surfice access for groundwater development.

Grantee cavenants  hold hnrmlr.u Ihc Grantor and the Dep:;r'lmnl of Encrgy for any-Hability associated with hixruption of any public
puspose ventures on the property conveyed by'mi: dexd, the disruption of eny iuprovenisst on 2aid propesty mede by the Grartee, its
successors and assigns, and any tmIpOrary of petment Jimitstions 1o the use of the property, shonld the Granter and the Deparment of
Energy be requiresd 10 perform additional surfize_ remedial activitics on the propesty conveyed by ¢his desd.

Grantee covenams (i} 1o comoly with the applicable pravisions of UMTRCA. 42 U.S.C. #7901 et. geq., as amended; (i) not to use gronmd
witter from the Site £0t iy pucpose, and not (o construct wells or any means of exposing ground water to the surfuce unless prior writien
approval foc such use is givens by the Grartor and the €).8, Depantment of Encrgy: (i) nos to self or transfer the iand to anyone other than &
governmentzl oiity within che state; (iv) that any sale of tramfor of the properly described in this deed <hall have prior writen afspmvni from
the Grantor and the U.S. Department of Energy; sod that amy desd or other doctment ereated for such sale or transfer and xay mbs:qnm:
sale ar transfer will include information STating that the property was ance tsed as a uraniue mifking site aod all other joformation reganfing
the extent of residunl mdinactive materials removed from the property as requircd by Scction 104(d) of dre Uranium MSIE Taitings. 42 U.S.C.
see. T14(d). und as set Toreh in the Annomtion artached hereto: {v) not t perform cunstracton a/or exeavation of il removal of amy kind
«n the propeny without pefmission (rom the Grantar and the U8, Dopsriment of Enetgy unless prior written approval of constraction plans
(= facilities type and location), is given by the Gramtor and the U,S, Depammest of Encrgy: (vi) that any labinble structores congrmicted

on the property shall cmploy a radon ventilation system or uther radon mitigation measures; and (vii} that its uce of the propeety shall not

&t
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adveesely Impace grodndwarer quality, oor interfere m any way, with groundwarar remedistion tnder UMTRCA activitica: and (viif) © use the
property and uny profits or bencfirs derived thercfrom only far public purposes as required by UMTRCA sce. 104(eX(1)(C). 42 U.S.C, 7914

(X UC).

_ These covensnus aro madz i favor and o the benefit of Orantor, shall run with the land and be binding upon Graweo and its successors and

assigna, and shall be enfurceable by Qrantor;

Gramce acknowledges that the property was once used as & uranium milling site, and that the Grantor makes 0o repressotations o warantics

that the property ig suitable for Grantee's purposcs:

IN WITNESS WHEREOE:
APPROVED AS TO FORM;
' GRANTOR:
STATE OF COLORADO
Bitl Owens, Governor
Acting by and through

The Departmens of Public Health and Eavironment

By =7 (S

Executive Director
. . o~ S
By:,
Approval
ACCEPTANCE OF DEED GRANTER:
AND COVENANTIS
‘City of Rifle, <olorad
(Full Lagal Name of Agency)
By,
Name K mbert
Tile: Mayor
Signed this day of 19
STATE OF COLORADO, } ss

County of Qdf-ﬁ'e‘d
)
The foregoing instrument was acknowledged before me thig ,9’2 / st

day éf 0_{_')( 51 fa-:eae“, by ]ée!-H\- L—a-ﬂf\bl.( &

U ( JU Notaxry Public.




ATTACHMENT A
LAND ANNOTATION
NEW RIFLE, COLORADO PROCESSING SITE

The Uranium Mill Tailings Radiation Control Act (Public Law-95—604),' Section 104, requires.

that the State notify any person who acquires a designated processing site of the nature and

extent of residual radioactive materials removed from the site, including notice of the date when
such action took place, and the condition of the site after such action. The followmg information

is provided to fulfill this requirement.

The New Rifle, Colorado processing site consists of one land pparcel which contained a large
tailings pile, the mill building, and"associated structures. Approximately 3,232,000 cubic yards

_ of contaminated materials which included 1) tailings; 2) subpile soils; 3) surficial materials in the

mill yard; 4) windblown materials; and 5) mill demolition debris were removed from the mill site
from 1988-1996. The remediation was conducted in accordance with regulations promulgated

by the U.S. Environmental Protection Agency, in 40 CFR 192. These regulations require that the
concentration of radiutn-226 in land averaged over any area of 100 square meters shall not ,
exceed the background level by more than: 5 pCi/g (picocuries per gram), averaged over the first
15 cm (centimeters) of soil below.the surface, and 15 pCi/g averaged over 15 cm thick layers of
soil more than 15 cm below the surface. Verification measurements were conducted at the site
by dividing the site into approximately 30-foot by 30-foot grids. A soil sample was collected
and analyzed for contaminants from each grid to verify that the standards had been met.

" After remediation was complete the site was backfilled with clean ﬁifmateriail, graded for

drainage and revegetated. Backfill materials were routinely analyzed for radium-226 and were
determined to have concentrations near background (1.5 pCi/g). To replace old wetland areas on
the site, new setlands were constructed in accordance with Army Corp of Engineer (COE)
requirements. These wetland areas should not be dlsturbed without COE approval

Excavation of residual radioactiw: material was also conducted for thorium-230 beneath the
tailings pile in the subpile soils. Forthorium-230, the cleanup standard was determined as a

_projected 1,000 year radium-226 concentration based on the eventual decay of the thorium to

radium. The average thorium in-growth at depth was calculated to be 3.8 pCi/g,

All verification grids on the site met the EPA standards for radium and thorium, except grids M-

-08-07 and M-08-10. . These areas are shown on the attached map, Additional information

regarding the depth to the remaining deposits is available upon request from Colorado -
Départment of Public Health and Environment and has been provided to Garfield County. When
excavating in these areas, worker protection should be assured and the material should be
replaced at depth in the excavation. The EPA standards also allow for contamination to be left
in place where removal would present a risk of injury to workers, would result in environmental |
harm, or where the cost of removal clearly outweighs the benefit in terms of risk reduction. At
the New Rifle site, these areas where contamination was left (called “supplemental standards™)



are the following. The supplemental standards areas are shown on the attached map.

1) Approxima.tely' 400 cubic yards of tailings were left under the Corps of Engineers dike
east of the site, The deposit is covered with clean fill and poses no risk.

2) Deposiis remain north of the site along U.S. Highway. 6 and.24, and the Union Pacific

right-of-way. These deposits extend appro‘(lmately 1/4 mile east and west of the site
boundary

The groundwater beneath the New Rifle mill site remains contaminated and will be addressed
during Phase II of the uranium mill tailings remedial action project. Several groundwater

monitor wells are present on and downgradient of the site and will remain in place until the U.S.
Department of Energy determines that they can be removed.

Any person who acquires a designated processing site shall apply for any permits, iric!uding U.S.

Army Corps of Engineers Section 404 permits regardmg construcuon in or near wetlands, as
required by law, :

Additional-information concerning the remedial action, and groundwater conditions is available -

. from the Colorado Department of Public Health and Envxronment Hazardous Materials and
Waste Management Division.

—




Part A2—Zone Overlays for Mill Site Property City and County
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CITY OF RIFLE, COLORADO | cerlify thattiis s @
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AN_ORDINANCE_OF THE CITY OF RIFLE_COLORADO.. AMENDING &,

TITLES 10. 16 AND 17 OF THE RIFLE MUNICIPAL CODE:PROHIBITING §2
THE USE OF GROUNDWATER FOR POTABLE PURPOSES WITHIN THE &
URANIUM _MILL TAILINGS REMEDIATION  PROJECT RIFLE

INSTITLJTIQNAL CONTROTL BQQND_ARX

WI-IEREAS past uranium mining activities in the vicinity of the City of Rifle resulted in

a plume of contaminated groundwater, which plume is shown on the Rifle Institutional Control
Boundary Map; and :

WHEREAS, to ensure that contaminated groundwater is not consumed for potable

purposes, it is-necessary for the public health to prohibit such use; and

WHEREAS, the Rifle City Council finds and determines that amending the Rifle Municipal

Code to require owners of property within the Rifle Institutional Control Boundary to connect to
the City's potable water supply is in the best interest of the-citizens of Rifle.

Council.

2.

NOW, THEREFORE, THE COUNCIL OF THE CITY OF RIFLE, COLORADO,

ORDAINS THAT:

1. The City Council incorporates the foregoing. recitals as findings by the City

A‘ mendment. Title 10 of the Rifle Municipal Code is hereby amended as follows:
10.04.010 Definitions

[in the correcf alphabetical order]

f

g : . |
*  "DOE" means the United States Department of Energy. ‘ ]
, _ |

|

X "Rifle Institutional Control Boundary" means the boundary of a geographic areain ¢

——

and adjacent to the City of Rifle that has been identified and mapped by the United States

Department of Energy within which lands are subject to non-potable polluted groundwater.

"Rifle Institutional Control Boundary Map" means a map recorded with the Garfield County

Clerkand Recorder as Reception No. &4 .34 that depicts the Rifle Institutional Control
Boundary and subject lands. ' : %
| (i H afﬁd"\/e fcs'i.
Wagota e s 7/%15’ .
202 Railroad Are. Y

Rifle (o BLbSO
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City of Rifle, Colorado
Ordinance No. 24, Series of 2001
Page 2 of 6

© 10.04.050 ° Service Outside City--Policy

It is the policy of the City to decline to extend water service to property lying outside the
corporate limits of the City, except for areas located within the Rifle Institutional Control
Boundary, unless (a) the lack of municipal water creates a real hardship upon the owner of
the property, (b) the property is capable of being annexed to the City within a reasonable

~ time, as determined by the City Council, and (c) the owners, for themselves, their

successors and assigns, sign a binding agreement to annex the property to the City at such
time as it becomes eligible for annexation. The City expressly reserves the right, as may
be limited by state or federal law, to impose such conditions as it may see fit relative to the
furnishing of such service and to refuse such service in its discretion.

All provisions of this chapter apply to those areas outside the corporate limits of the City,
except those areas covered by a contract which expressly estabhshes other rules for the area
served under the contract. _ : :

- All of the provisions of this chapter also apply to those areas which were located within the

boundaries of the Rifle Village South Metropolitan District on June 1,.1988, except as
expressly modified by an agreement between the City and the District incorporated into
Ordinance No. 1, Series of 1988 and areas which are located wnhm the Rifle Institutional
Control Boundary ’

10.04.080  Connection Required

" The owner of any house or other building occupied for business or residence purposes,

situated within the City and abutting any street, alley or right-of-way in which there is now
located or may in the future be located a water distribution main of the City, is required at
such owner's expense to connect such building by means of a service line directly with the
distribution main in accordance with the provisions of this chapter. Further, any such

. owner located within the Rifle Institutional Control Boundary is prohibited from accessing

groundwater for potable purposes or from comnecting groundwater in any way to the
municipal water system. The point or points at which connection is made to the distribution
main shall be determined by the City Manager.

10.04.090 ~ Connection Requirement - Exception

Except for property located within the Rifle Institutional Control Boundary, connection to
the water supply system of the City shall not be required for any property which is served
by an existing well or other water supply system, which system is approved by the City's
Public Works Director and which system serves said property in substantially the same
manner as it would be served by the water supply system of the City.

This section shall apply solcly to property located outside of the Rifle Institutional Control
Boundary served by an existing well or other water supply system prior to connection to the
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water supply system of the City, and shall not be construed to permit any person already
connected to the water supply system of the City, whose property may subsequently be
served by a well or other water supply system, to disconnect from the water supply system
of the C1ty .

10.04.230 Disconnection

For the purposes of this section, “customer” shall mean the person designated on City
records as the person responsible for paynent of charges incurred for the use at his premises
of the water supply system of the City.

y located within the Rifle Inst1tut10na_1 »Control_BOun o
d1sco__ ect the service line of any premises ‘atthe curb stop;: ‘upon requ

scustomer.

doderke

10.04530  Unlawful Acts
kK , ‘ o : ' o 4
, : . : |

It shall be unlawful for any person to.connect a surface or groundwater source or otherwise |
create a water connection or cross connection to the municipal water system.

It shall be unlawful for any person located within the area identified as the R1ﬂe Instltutlonal
Control Boundary to access groundwater for potable purposes.or in any way connect a
groundwater source to the municipal water system. :

3. Amendment. Title 16 of the RJﬂe Municipal Code is hereby amended as
follows:- .

16.06.020 | Amendments

*%%k -

(2)  Section 106.4.1 entitled “Issuance” is amended to include the following
- paragraphs:

A building permit will not be issued in the City of Rifle jurisdiction until
all construction drawings, applications, and permit fees are submitted
and approved, including those for plumbing, and mechanical portions of-
the project. Additionally, a building permit will not be issued in the -
City of Rifle jurisdiction within the Rifle Institutional Control Boundary
unless the plans indicate a connection to the Rifle municipal water
system with no access to groundwater for potable purposes.
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Notwithstanding the foregoing, a footing and foundation permit may be
issued prior to'reception of other permit information if adequate
structural and site plan information is provided.

16.20.060  Prohibitions

k%%

F. No person shall occupy any new building, factory-built housing unit,
manufactured home or mobile home until sewage disposal facilities, meeting the-
" minimum standards of the Colorado Department of Health and the ordinances of the
City have been installed and have been approved. No person shall occupy any
“ building, factory-built housing unit, manufactured home or mobile home unless potable
- domestic water facilities have been installed and have been approved, in writing, by the

City.

G.  No person within the Rifle Inst1tut10nal Control Boundary and within the Rifle
municipal limits shall construct or occupy any structure, building, factory built housing
unit, manufactured home or mobile home that requires or utilizes a water source
without first connecting to the City of Rifle potable municipal water system.

16.22.020  Waiver of Permit Requirements

- Except for property within the Rifle Institutional Control Boundary, the ‘Building
" Official may waive any permit requirements contained within this title or the codes
adopted by reference thereunder only after a determination is made that the effect of
such a waiver is minor and will not affect the health, safety and welfare of the citizens
of the City.

16.22.060  Permits--General Conditions

kkk

D.  All structures within the Rifle Institutional Control Boundary that require potable
water service shall be connected to the City of Rifle potable municipal water system.

16.22.100 Issuance of Certificate of Occupancy

In addition to the requirements for the issuance of a certificate of occupancy contained in
the codes adopted by reference in this title, no certificate of occupancy shall be issued
until the following improvements have been installed in the development where the
building or structure is located and have been approved by the Public Works Director or
his/her designee:

Jekek
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I.  For property within the Rifle Institutional Control Boundary, a connection is made to .
the Rifle potable municipal water system and no access is made to groundwater sources for

potable purposes.
4. ° Amendment. Title 17 of the Rifle Municipal Code is hereby amended as
follows: : A ' .
17.01.200  Definitions
- [in the correct -alphabetical order]
X "DOE" means the Unilted States Department of Energ;%.

Rifle Institutional Control Boundary means the boundary of a geographic area in and
adjacent to the City of Rifle that has been identified and mapped by the United States
Department of Energy within which lands are subject to non-potable polluted

groundwater

Rifle Institutional Control Boundary Map means a map recorded with the Garfield
County Clerk and Recorder as Reception No. 4A0%7, /p that depicts the Rifle
Inst1tut10na1 Control Boundary and subject lands. " ,

17. .14 Pre-annexatmn Acrreements for Pro erty wit m the Rifle

Inshtutlgnal Control ﬁoundagz

. Any owner of property that requests mumcmal services Wlthm the Rifle
Inst1tut10na1 Control Boundary, as shown on the Rifle Institutional Control Boundam
Map and outside the Rifle municipal limits, shall enter into a pre-annexation agreement A
with the City, which agreement shall prohibit the property from utilizing groundwater b

for potable purposes and require connection to the municipal water supply. Any owner = .

ofga opertv within the Rifle. Instltutlonal Control Boundary that enters into a Dre-

INTRODUCED on September 5, 2001, read by t1t1e, passed on first readmg and
ordered pubhshed as reqmred by the Charter, ,

INTRODUCED a second time at a 'recular meeting of the Council of the C1ty of Rifle.
. Colorado, held on September 19,2001, passed with amendment, approved, and ordered
published in full as requlred by the Charter :

Dated this 19 day of September, 2001
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CITY OF RIFLE, COLORADO

ATTEST:

Wandy

City Clerk |

C:\diana’s backuo\ORDNCS\ORDS01105d24-01 . wpd



CiTY OF RIFLE, COLORADO

Ty OF RIFLE, COLORADO '
ORDINANCE NO. 6
SERIES OF 2002

ORDINANCE NO. 24 SERIES .'OF 2001

WHEREAS the Department of Energy conducted numerous studies of a contaminated
groundwater plum that is a result of uranium mining in the vicinity of the City of Rifle, which
studies culminated and are referenced in a draft Environmental Assessment of Ground Water
Compliance at the New Rifle Mill Tailings Site prepared by the U.S. Department of Enercy Grand
Junction Office dated November 2001; and .

WHEREAS, the Department of Energy relied on these studies in formulatinig and drafting
the Rifle Institutional Control Boundary Map that defines the approximate location of the
contaminated groundwater plume; and .

" WHEREAS, the City, by Ordinance No. 24, Series of 2001, enacted Institutional Controls
applicable to property within the Institutional Control Boundary as defined by the Rifle
Institutional Control Boundary Map prohibiting the use of ground water for potable purposes; and

inat tis is atrue cop\ ‘6fthe original
.-.ammg on ﬁ!e in 'the office of

WHEREAS, the Department of Energy has finalized the Rifle Institutional Control

Bom"xda.ry‘Map dated November 15, 2001, attached hereto as Exhibit A, which the City desires
to formally adopt for the application of Ordinance No. 24, Series of 2001.

NOwW, THEREFORE THE COUNCIL OF THE CITY OF RIFLE, COLORADO,

ORDAINS THAT:

1. The City Council incorporates the foregoing recitals as :ﬁndings by the City
Council, including the studies referenced in the draft Environmental Assessment of Ground Water
Compliance at the New Rifle Mill Tailings Site prepared by the U.S. Department of Energy Grand

Juncﬁon Office dated November 2001.

2. The Rifle Institutional Control Boundary Map attached hereto as Exhibit A is

a—

- hereby adopted by the City of Rifle for the application of Ordinance No. 24, Series of 2001.

3. The Clty Clerk shall record the Institutional Control Boundary Map with the

Garﬁeld County Clerk and Recorder and insert the recording information in Ordinance No. 24, _

Series of 2001. : \

INTRODUCED on March 20, 2002, read by title, passed on first reading, and ordered

published as required by the Charter.
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INTRODUCED a second time at 2 regular meeting of the: Council of the City of Rifle,
Colorado, held on April 3, 2002, passed w1thout amendmenr, approved, and ordered published

in full as required by the Charter.

Dated this 314 day of April, 2002

CITY OF RIFLE, COLORADO

By
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" STATEOFCOLORADO )
)ss
County of Garfield )

—

At a meeting of the Board of County Commissioners for Garfield County, Colorado, held in the
Commissioners' Mecting Room, Garfield County Courthouse, in Glenwood Springs on Monday, the 8" day of

October,2001, there were presem

C : '

N __Iohn Martin I , Commissioner Chairman
' — Yanmy McCown . ' —, Commisstoner

4 . —WaltStowe . : , Cormmissioner

8 DonDeFard | . CountyAttorney

T ~Mildred Alsdorf . » Clerk of the Board

- ' Ed Green . - —, County Manager

- when the following proceedings, among others were had and done, to-wit:
' | RESOLUTION NO. 200172

. A RESOLUTION CONCERNED WITH THE APPROVAL OF A ZONE DISTRICT AMENDMENT FOR
\_» AN AREA WEST OF RIFLE TO DRINKING WATER CONSTRAINT (DWC).

" WHEREAS, the Board of Cozmty Gommss:oners of Garfield County proposed to rezone the herem
" descn'bed property in Garfield County to Drinking Water Constrainit (DWC). _

. | WHEREAS, the Board of County Commissioners of Garfield Coimty have heretofore adop&ed and
' enacted a Zoning Resolution for Garficld County, Colorado, cluding as a part thercof, certain zoning maps
- regula:mgpcmxﬂtedumuponﬂxeh:ﬂswnhmGarﬁe!dComuy Coloradc,a!ﬂ :

] WHEREAS, sections 30-28:109 through 30-28-116 CRS.. as arnended, provide for the spproval of
o all zoning plans and the adoption and amcndment of regulations and resolutions to Implemem such zoning
plambyﬂm BoardomemtyConnnmomofangencomtyand | ,

- WHEREAS, the County has given notice of pubhc hearing upon such appbcatxon by pubbcauon ina
pewspaper of general circulation i Garfield County and provided notice of said hearing to all property owners
adjacent to said property subject to the zone district amendment; and such hearing having been beld on
September 17, 2001, which’ was continucd to September 24, 2001 and this Board having given full

~ consideration to the cvzdenoe, and .

Tme37 21
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-~ WHEREAS, based upon the evidence, testimony, exhibxts, review of the Comprehcnswe Plan ﬁ)r the
unincorporated area of the Coumty, recommendation from the Garfield County Planning Coxmussxon,

comments of the Garfield County Pianmng Department, comments of public officials and agencies and
comments from all ‘interested parties in connection with said application, this Board makes the following -

findings in respect thereto, to-wit:

1. That all applicable regulations mgardmé a Zone District Amendment have been complied with
' inchuding, but ot limited to, Section 10,00 of the Garfield County Zoning R&sohmon of 1978,
as amended.

2. | That proper publmatlon and public notice was provided as requn'ed by law for thc hearing
before the Board of County Commissioners.

3. Thatﬂiépubhc}mmgbeforetheBom'd of County Commissioners was extensive and
. .wmpkte,ﬁntaﬂpcnmanﬁdamanemandxssuswemmbnumdmmataﬂmm
. pameswe:ehmrdatthemeeung '

NOW, THEREFORE, BE IT RESOLVED by the Board of County Commissioners of Garfield
County, Colorado, that the following described area and the property included therein, be rezoned Drinking
Water Constraint (DWC).

\_+ LEGAL DESCRIPTION
All of that property Jocated north of the northern bank of the Colomdo River located in the S1/2 of -
Section 18, T. 6 S., R. 93 W.; and the S1/2 of Section 13; the E1/2 SE1/4; SW1/4 SE1/4, SE1/4SW1/4

-of Section 14; the SBI/4NEII4 SElI4 El1/2 SW1/4 of Section 22 N12of Secnon 23 and the NW1/4 of
: Secnon24T68 R.94Wofthc6 P.M.. , . .

. Dated tis _E)day of_m.al, AD.2001.

© ATTEST: o ' GARFIELD  COUNTY  BOARD OF
S ' COMMISSIONERS, GARFIELD COUNTY,
COLORADO

s pmmm,
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_ Upon rotion duly made and seconded the 'fomgoing Resohution was adopted by the following vote:”

grete! ' MARTIN _ Aye
COMMYSSIONER WALTER A. STOWE - : " Age
COMMISSIONER LARRY L. MCCOWN : e
STATE OF COLORADO )
. CoutyofGafied . )
L ' _ CountyClakandex-oﬁcloCletkoftheBoardofCom

Commissioners, mandfortheCoMyandStateaibMdohmbycm@ﬂutmeamedmﬂ foregoing
ResohmomstnﬂycopxedﬂomthechoxdsofﬂnProwedmg of the Board of County Commissioners for said

Garfiekt County, now in my office.

IN WITNESS WHERECF, Ilnvel'nereuntosetmyhandandaﬂimdﬂnesmlofsdeoumy at
Glenwood Springs, this dayof ;AD. 2001 _ ‘

_ County Clerk and ex-0fficio Clerk of the Board of County Cormnmmnms
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STATE OF COLORADO)

)ss

County of Garfield )

At a regular meetmg of the Board of County Commissioners for Garfield County, Colorado, held in the

Commissioners' Meeting Room, Garﬁeld County Courthouse in Glenwood Springson Monday, the g& of October,
2001, there were present:

John Martin ‘ __,Commissioner Chairman

Larry McCown N ,Commissioner
Walt Stowe ! o , Commiissioner
—DonDeFord _,County Attomey
Mildred Alsdorf - _ v «Cletk of the Board
Ed Green . : ‘ ,County Manager -

' when the followingproceedings, ammong others were had and done, to-wit:

RESOLUTION NO. 2001 73

ARESOLUTION CONCERNED WITH AMENDING THE GARFIELD COUNTY ZONING RESOLUTION OF
1 978BY THE ADDITION OF SECTION 3.14, DRINKING WATER CONSTRAINT (DWC) ZONE DISTRICT

WHEREAS, the Board is authonzed by the provisions of" Secuons 30—'78-109 through 30-28-1 16 CRS.
1973,as amended, to provide for the approval of amendmentsto such ZOmnt7 Resolution, and the Board has S0

amended the said Resolutlon, and

\—/  WHEREAS, on the 2nd day of January, 1979 the Board of County Commissioners of Garfield Camty,
‘Colorado, adopted Resoluuon No. 79-1 conceming a Zoning Resolution for the County of Garfield, State of

Colorado, and

WHEREAS on December 16,1991, the Board adopted a codxﬁed version of the Garﬁeld County Zoning |

Resolution of 1978 andall subsequent amendments; and

WHEREAS on September 14,2001, the Garfield County Planning Commlssmnrecommended approvalaf
the proposed text’ amendment, :

WI-HEREAS a public hearing washeld on the 17® day of September2001 and continued to the 24“day of
September, 2001, before the Board of County Commissioners of Garfield County, Colorado, at the

Cormmissioners ‘meeting room; Suite 301, Garfield County Courthousé, 109 8th Street, Glenwood Springs,
Colorado, as to which hearing, public notice was given in accordance with requirements of Section 19 ofthe

Garfield County Zoning Resolution;

WHEREAS, the Board onthe basis of evidence produced at the aforemenuonedheﬁmg hasmadethe
following determinationof fact:

L. That an application for a zone district text amendment was made consistent with the
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requu'ements of Section 10.00 of the- Garﬁeld County Zoning Resolution of 1978, as
amended; .

That the Board of County Commissioners is authorized by the provisionsof Section30-28-

. 116,C.R.S. 1973, as amended, to provide for the approval of amendmentsto the Garfield

County Zoning Resolution; o

That the public hearing before the Board of County Commissioners was extensive and
complete, that all pertinent facts, matters and issues were submitted a.nd that all interested

parties were heard at the hearmg

That the Garﬁeld County Planning Commissionhas rev1ewed the proposed zone districttext
amendment and made a recommendationas required by Section 10.04 ofthe GarﬁeldCounty

Zomno Resolution of 197 8 as amended;

That the proposed text amendment are in the best interest of the health, safety, morals,
convenience, order, prospenty and welfare of'the citizens of Garfield County.

NOW, THEREFORE BE IT RESOLVED by the Board of County Commissioners of Garfield
- County, Colorado that the Garﬁeld County Zoning Resolution; adopted onthe 2nd day of Jamary, 1979,
and identified as its ResolutionNo. 79-1, as subsequently amended by this Board, shall be and hereby is
amended and said language Will be incorporated into the codified Garfield CounlyZonmbResolumnadopted
- by the Board on December 16,1991 as follows:

«/ 3.14.

. 31401

31402

Drinking Water Constraint Zone (DWC)

usé.bv;ng@‘

Agricﬂtural including farm, garden, greenhouse nursery, orchard, ranch, swell animal
farm for production of poultry, fish, fur-bearing and other small animsls, and customary
accessory uses including buildings for shelter and enclosure of persons, animals or

. property employed in any of the above uses; retail establishment for sale of goods

processed from raw materials produced on the lot;

Buildings for shelterand enclosure of persons employed in any of the usesby nght,
kcnnel riding stable and veterinary clinic, guiding and outfitting;

Manufactured home as the principal use ofthe lot meeting g standards contamed in Sectron

5.03 01(2),

Sm gle-family dwelling; customary accessory uses only where itis accessory to the uses
hsted above. -

Uses. conditional:

AJrcraft landmo strip, a:rport—uuhty, salvageyard, samtary landfill and storage,
Home occupation
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3.14, 03

3.14.04

31405

31406 .

' 3.14.07

3.14.08

Uses. special:

Pumping facilities, electrical distribution,water impoundments, accessroutes, utility lines,
pipelines;

Camper park, agriculture-related business, resort, airport = air carrier, plant for fabrication
of goods from processed fitiiral resources; material ha.udhng warehouse facilities/staging
areas, fabrication areas, storage areas, extraction, processing; public gatherings;
commercial park; recreational support facilities; guest houses. :

Minimum Lot Area: Two (2) acres.

mgmmmwmg_ fifteen percent (15%).

Minimum Setback {(Unless otherwise permitted by special use permit.)

(1) Frontyard: (a) arterial streets: seventy-ﬁve (75) feet from centerline or fifty (50)
feet from Jot line, whichever is greater; (b) local streets: fifty (50) feet from stzeet
centerline or twenty-five (25) feet from front lot line, whichever is greater

(2)  Rearyard: twenty-five (25) fet from rear lot line;

A3) Side yard: ten (10) feet from side lot line, or one-half(l/Z) the building he1,,ht
whichever is greater.

Maximum Height of ﬁu;ldmg Forty (40) feet. (Unless otherwxae permitted by special .

o use perrmt.)

Additional Requirements: All uses sha]l be subJ ectto the prowsmns of Section 5
{Supplementary Regulations).

All of the uses listed a use by n,:,h‘r, condmonal use or specialuse, w111 be allowed
provided any use that includes the human consurmption of ground water, shall have an
approved domestic water supply. An approved domestic water supply shall be either an

. approved community water system as defined by the Colorado Department of Health and

Environment, Drinking Water Standards or from a ground water source on the property
that is treated by a reverse osmosis water treatment system that meets the water quality
standards promulgated under the criteria cited in CRS § 25-8-204(1) & (2).

Dated this 8th day of October, 2001.

ATTEST:

GARFIELD COUNTY BOARD OF
CO_MMISSIONERS GARFIELD COUNTY
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\.’J
C F. ,Aye
COMMISSTONER WATTER A . STOWE ,Aye
COMMISSIONER ILARRY L. MCCOWN ° . ' Aye
STATEOF COLORADO )
o J)ss
County of Garfield )

1, o ,County Clerk and ex-officio Clerk of the Board of County
Commissioners, in and for the County and Stateaforesaid, do hereby certify that the annexed and foregoing
Resolution is truly copied from the Records of the Proceeding of the Board of County Cornrmssmners for.
said Garfield County, now in my office. )

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the seal of said County, at :
Glenwood Springs, this._.___ day of. -A.D. 2001. o _

County Clerk and ex-officio Clexk of the Board of County Commissioners

Upon motion duly made and seconded the foregoingResolution was adopted by the following vote:



Part A3—Environmental Covenant between Colorado Department
of Public Health and Environment and Umetco Minerals
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This property'is subject to an Environmental Covenant held by the Colorade .
Department of Public Health and Environment pursuant to Section 25-15-321,
C.R.S.

ENVIRONMENTAL COVENANT

Umetco Minerals ’Corporation, a Delaware corporation with an office address at 2745
Compass Drive, Suite 280, Grand Junction, Colorado 81506 (the “Grantor”) hereby grants an
Environmental Covenant (the "Covenant”) dated this _3xd_day of __April » 2009 10

- the Hazardous Materials and Waste Management Division of the Colorado Department of Public

Health and the Environment (the “Department”) pursuant to § 25-15-321 of the Colorado
Hazardous Waste Act, § 25-15-101, et seq. The Department’s office address is 4300 Cherry

" Creek Drive South, Denver, Colorado 80246-1530.

WHEREAS, as of the date hereof, Grantor is the current record owner of certain
property commonly referred to as the New Rifle Site, located approximately two (2) miles
southwest of the City of Rifle, State of Colgrado, more particularly described by metes and
bounds in Attachment A, attached hereto and incorporated herein by reference as though fully set

-foreh (hereinafter referred to as "the Property"); and

WIHEREAS, pursuant to that centain U.S. Department of Energy Site Observational
Work Plan for the UMTRA Project New Rifle Site, (the “Work Plan™), the Property is the
subject of remedial action pursuant to the Uranium Mill Tailings Radiation Control Act, P.L. 95- |
604 ("UMTRCA") and UMTRCA regulations, 40 C.E.R.§ 192 Subpart B, and;

WHEREAS, the purpose of this Covenant is to enhance protection of human health and
the environment by minimizing opportunity for potential exposure to residual radioactive
materials through restrictions on penetratior. of the ground surface, and to minimize opportunity

“for potential exposure to contaminated groundwater, and

WHEREAS, Grantor and the Department mutually desire to subject the Property to
those certain covenants and restrictions set forth herein below as provided in Article 15 of Title
25, Colorado Revised Statutes, which said covenants and restrictions shall burden the Property
and bind Grantor in its capacity as current record owner, all subsequent owners, and all parties

- having any right, title or interest in the Property, or any part thercof, their heirs, successors and . -

assigns, and any persons using the land, as described herein, for the benefit of Grantor,
subsequent: record owners of the Property, the Department, and the U.S. Department of Energy.

NOW, THEREFORE, Grantor hereby grants this Environmental Covenant to the
Department, with the U.S. Department of Energy as a third party beneficiary, and declares that
the Property as described in Attachment A shall hereinafter be bound by, held, sold, and
conveyed subject to the following requirements set forth in the paragraphs below, which shall

‘run with the Property in perpetuity and be binding on Grantor in its capacity as current record .

owner. all subsequent owners, and all parties having any right, title or interest in the Property, or
any part thereof, their heirs, successors and assigns, and any persons using the land, as described
herein. As used in this Environmental Covenant, the term OWNER means the then current

Yy




record owner of the Property and, if any, any othé: person or entity otherwise: lcga]iy authorized
to make decisions regarding the transfer of the Property or placement of encurbrances on the
Property, other than by the exercise of eminent domain.

1) Use restrictions.

A. No wells or dnlhncr or pumping whatsoever shall be permitted or allowed on the
Property that would impact the alluvial aquifer underlying the Property without
modification of this Covenant pursuant to paragraph 2 herein below. The only
exception to the foregoing is for monitoring and remedial wells installed by
Grantor,0 OWNER, the Department, or the Department of Energy, in connection
with the on-going, approved remedial activities at the Property pursuant to the
Work Plan, as the same may be amended from time to time.

B. No stock watering or grazing utilizing the atluvial aquex or the Wasatch
formarion, including use of the former Roaring Fork Gravel Pit, shall be allowed.
- Appropriate measures such as fencing shall be used as necessary to restrict
grazing and ‘access of cattle or other stock to the former Roaring Fork Gravel Pit.

C. No actjvities that will interfere with any existing or future monitoring or remedial
wells installed by Grantor, OWNER, the Department, or the Department of
Energy, in connection with the on-going, approved remedial activities at the
Property pursuant to the Work Plan, as the same may be amended from time to
" time, or interfere with the maintenance, operation, or xonitoring of said wells is
permitted or allowed, without modification of this Covenant pursuant to
paragraph 2 herein below.

D. OWNER shall grant access to the Department and the U.S. Department of Energy
" to perform any and all activities pursuant to the Work Plan, as the same may be
amended from time to time, required to monitor or implement the remedy for the
Property pursuant to the Work Plan, as the same may be amended from time to
. time.

2) Modifications.

A. This Covenant, and the restrictions and requirements contained herein,
runs with the land and is perpetual, unless modified or terminated pursuant to this
paragraph in accordance with then current statutory requirements. OWNER may request
that the Department approve a modification or termiration of the Covenant in accordance
with then current statutory requirements. As of the date hereof, the current statutory
requirements for modification or termination of this Covenant are set forth in § 25-13-
319, C.R.S. No modification or termination of this Covenant shall be effective unless the
Department has approved such modification or termination in writing in accordance with
starutory requirements.

B. Upon receipt of any request of any OWNER to modify or terminate this
Covenant, the Department shall oxve notice thereof to Grantor, or to its direct parent

V]
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corporation Union Carbide Corporation, or to its indirect parent corporation The Dow
Chemical Company, affording reasonable advance opportunity to comment to the
Department on the advisability of granting any such request.

Convevances. OWNER shall notify the Department at least fifteen (15) days in advance of
the closing on any sale or other conveyance of title to any or all of the Property.

Norice to Lessees. OWNER agrees to incorporate either in full or by reference the
restrictions of this Covenant in any leases, licenses, or other written instrurnents granting a
tight to use lhe Property. : -

\Iouﬁcatron for proposed construction and land use. OWNER shall nonfy the Department
contemporaneously when OWNER submits any application to a local government entity

either (i) for 2 building permit on the Property and/or (ii) for a change in land use on the
Property.

Inspections. The Department shall have the right of entry to the Property at reasonable times
with prior notice for the purpose of determining compliance with the terms of this Covenant.
Nothing in this Covenant shall impair any other authority the Dcpamncnt may otherwise have
to enter and inspect the Property

No Liability. The Department does not acquire any liability under State law by virtue of
accepting this Covenant, nor does any other named beneficiary of this Covenant acguire any
liability under. State law by virtue of being such a beneficiary.

Enforcement. The Department may enforce the terms of this Covenant pursuant to §25-15-
322. C.R.S. Grantor and the U.S. Department of Energy may file suit in district court to
epjoin actual or threatened violations of this Covenant.

Nen- Compliance Report. In the event that OWNER becomes aware to its actual knowledge
of an incident on the Property that is not in compliance with the requirements of this
Covenant, OWNER shall execute and file an Incident Report thereof with the Department.
Not more than once annually, the Department may request OWNER to certify to its actual
knowledge as to whether any such incident of non-compliance has occurred on the Property. .

" 10) Recordation. Contemporancously with the full mutual execution hereof, the‘Dei;a.ﬁment

shall file this Covenant on the public land records of the County 1 in which the Property is
located.

11) Notices. Aany notices, documents, or comrunjcations, required to be given under this

Covenant shall be effective oze (1) day after being placed in the hands of a reputable national
overnight delivery service, and (3) days after being placed in the hands of the US Postal
Service, certificd mail, retum receipt requested, and, in each case, addressed respectively as

4 follows:



If to the Department;

Hazardous Materials and Waste Management Division
Attention: UMTRA Project Manager

Colorado Department of Public Healzh and the Envxronment
4300 Cherry Creck Drive South

Denver, Colorado 80246-1530

If to the US Department of Energy:

~ U.S. Department of Energy

Attention: Remedial Programs Director
Grand Junction Office

2597 B3/4Road -

Grand Junction, CO 81503

If 1o the Grantor:

Umetco Minerals Corporation
Attention: Remediation Leader
2745 Compass Drive

Grand Junction, Colorado 81506 -

Cc: SucphcnI Muuray, Esq. .
- Of Counsel, Mahoney & Keane, LLP
14 Pilgrim Lane
Westo_n CT (6883 °

If to Union Carbide Corporation and/or The Dow Chemical Company

Union Carbide Corporation
c/o The Dow Chemical Company
Attn: Global Real Estate Director
2030 Dow Center

Midland, MI 48674

Cc:  Umetco Minerals Corporation
Attention: Remediation Lcader
2745 Compass Drive
~ Grand Junction, Co]orado 81506 h
Cc: . Stephen J. Murray, Esq -
Of Counsel, Mahoney & Keane, LLP
14 Pilgrim Lane
Weston, CT 06883



IN WITNESS WHEREOQF, Grantor has caused this instrument to be executed this 3rd
day of __April ,2009.

Umetco ] rais Corp: /o/;ataon
By:

Name: C.. il & COCn)'(M

. o
Title:___ Presideni

N .
STATE OF !,\Hc‘/‘m’r‘;?t, )
. LN .
. vy 2 o ; ) ss:
COUNTYCF " {2l aia )
A The foregoing ins ent was acknowledged before me thlsé_day of k“ DYI i , 2009
by _Gieeey & (ntnsay on behz;f; of Umetco Miaerals Corporation.
< I _ u?nz{,\ 171//'./1,—-_
Notary Public {?
Address

. L F N R
My commission expires: M7 00, [ 0/

lw
1
Accepted by the Colorado Department of Public Health a.nd Environment this ZJ/ ALY Tday of

/-gwff” #2065 20/ 0
Department of Public Hezlth and Environment,.
State of CoIOrado

By: (’ /J V///f/

 Name: /i e o dlid 5 L L
e P
Title: ! .n’/.hd:a—“r'-/ﬂr ,L/,,//,_/,Jf/ b
& "

STATE OF /é/ﬁ,@// )
) ss:
COUNTY OF //{4 Y )

/The forevom,/mqtrumem was acknowledged before me mw_ZiHay Q/M—"ﬁe% HHlD
by {7y fe > 4/ % //‘)// ,gn);chalf % Colorado Dc cnt of Public

Hea.th and Envuonmenv-)

Notary Pu ic
&y L.

. - Addyess
- . . 7 /
-My commission, expires: oL 2D Bl L /é:, y, 7




ATTACBMENT A
METES AND BOUNDS DESCRIPTION

NEW RIFLE SITE
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UMETCO PROPERTY IN WEST RIFLE, CO

PROPERTY DESCRIPTION

That certain tract of land in the west one-half of Section18, Townsrup 6 Sox.Lh Range 93 West, and in the
east one-half of Section 13, Township 6 South, Range 94 West of the 6® Principal Meridiaa, Garfield
Couzty, Colorado, the perimeter of which is described as follows:

Commencing at 2 Garfield County Survey Ma:ker for the Meander Comer on the westerly line of said
Section 18, whence an original stone monument for the northwest corner of said Section 18 bears
ND0?23*50*W for a distance of 2567.10 feet; thence §00°02°10”E for a distance of 1908.21 feet to the
northerly rigit-of-way line of Interstate 70 and the point of beginning; thenee, continving on said right-of-
way line, N85°22"30™W for a distance of 1712.17 feet; thence N80°07°30”W for a distance 0f 304.10 feei:
thence N89°35°00”W for a distance of 487.81 fect to the intersection with the southerly rght-of-way line of
the Union Pacific Railroad; thence, leaving said highway right-of-way line, Northeasterly, on and along the
southerly dght-of-way lire of said railroad to the northwest cormner of the lands belonging to the State of
Colorado; thence, r-avmg said southerly right-of-way, $00°43°477E for a distance of 2424.60 feét to the
southwest comer of said State Jands and the no-therly right-of-way line of said Interstate 70; thenee, on said
northerly right-of-way line, N89935°00”W for 2 distance of 1350.82 feet; thence N83°52°30”W for a distance
201.00 feat; therice N89°22°30"W for a distance of 1087:83 feet to the point of beginning. 10 the point of

beginning.

Containing 196.70 acres, more or less.

"This description was derived from a survey done by Rolland Engineering, dated 4/14/1999, which can be
found in the Deposit of Survey Records of Garfield County, Colorado, and was prepared by Richard Mason .

for Rolland E;,grmccnnv 403 Ridges Blvd., Grand Junction, CO.
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CITY OF RIFLE, COLORADO
ORDINANCENO. 9
SERIES OF 2608

CTTHE S EAST -

WHEREAS, the City of Rifle is the owner of an approximately 21.76 acre parcel of land
known as the East UMTRA Site and an approximately 142 acse parcel] of land known as the West
UMTRA Site, both of whichparcels wete acquired from the Colorado Department of Public Health
and Environment(*' COPHE) followingsuccessful temediationof the sitesin partnership with the

Us. Depafrmentof Energy under ﬂ1e UramumMﬂl TaxlmgsRadmtlon ControI Act (™ UMTRA™;
. and -

- WHEREAS, pursuant to Rifle Municipal Code (“RMC*) Seéﬁon 16-6-140, the Planning
Commission initiated an application to create an UMTRA Overlay Zone District for the purpose of
establishing procedures and restrictions goveming development of Bast and West UMTRA. Sites,

which are both zoned Public Zone District; and

‘WHEREAS, onApn129,2008,theCityoMePM@mﬂsﬁoncoggggdmezoma_._.._“_ T

overlay application and found that creation of the UMTRA Overlay Zone Disfrict was appropriate -
given development constraints on the UMIRA parcels created by the presence of residnat
contaminantsfrom former uranium mining operations and deed restrictionsplaced on the parcels by
CDPHE’s conveyance ofthe s1tes to the City; and

WHEREAS the PlannmgCommxsmonrecommended adoption of’ regulauons govemning the
UMTRA Overlay Zone District by the creation of a new Section 16~3-540 of the Rifle Municipal
Code (“RMC”®) and furtherrecommendedthe Cify's Eastand West UMTRA Sitesbeincluded within
the new overlay zone district ; and

WHEREAS, the City Councﬂrewewed the zoning applicationat its May 21, 2008 and June

' 4,2008 meetings and conclm'edwxfh the Planning Commission's findings; and

WHEREAS, the City of Riﬂe Plapning Commission and the Rifle City Council have held
duly-noticed public hearings as required by the Rifle Municipal Code, and now wish to create the
UMTRA Oveday Zone District asa new overlay zone district within the City and to include the Bast
and ‘West UMTRA Sites within said UMI‘RA Over]ay Zone District,

‘NOwW, THEREFORE 'IHECOUNC]L OF'I‘HECII‘Y OF RIFLE, COLORADO, ORDAINS
THAT:

Sectionl  Theaforementionedrecitals arehercby fully incotporated herein. |

USORDNCS\Ord 08\Sccond Reading09 (4)-wpd
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City of Rifle, Colorado
OrdinanceNo. 9, Series uf2008
Page 2 of 5

Section 2, " A new Section 16-3-540 of the Rifle Mumcxpal Code, enutled UMIRA
Overlay Zone District," is hereby adopted to read as follows. '

Section 16-3-540, - UMTRA Over. Iay Zone District.

) Description. The mtent of the UMTRA overlay Zoning dxstnct is to set forth the
ptoceduresand restrictions governing developmenton the City-owned Eastand West UMTR A sites,
Due to the presence of residual contaminants on the.two UMTRA sites, the City must obtain priox
written consent before conduncting any operations on either site that will disturb the soil, weilands or
groundwater. Specialhandiingofbothsoiland groundwaterwill berequired, and the City shall adopt
a Materials Hondling Plan that details how human health and the enviroument will be profected
during any activities on the sites,

tgn Uses The uses penmttedon sztes within the UMTRA Oveﬁay Zone District will be
that of e underlying zone district. :

(c). Resimtlons on use of UMIRA sites. The Cxty must comply with the followmg |

....-applicable provmonsoﬂ]MIRCA, 42fU‘S‘G—Sec‘-7-901——et—seq—-as -amepdeds— - - - oo

(1)  Ground water from the site shall not be used for any puzpose, not sha]l anyone
construct wells or any means of exposing ground water to the sutface unless prior
written approval for suchuse is given by the Colorado Department of Public Health

- and Environment ("CDPHE) and the U.S. Depattment of Enetgy ("DOE).

(®  Theland shali not be sold or uansfened to anyone o’rher thana govemmentalenuty
within the state.

(3) Anysaleor transfer of the property described in this deed shall have prior written
approvalfrom the CDPHE and the DOE; and thatany deed ox other docament created.
for such sale or transfer and any-subsequent sale of transferwill include inforination
stating that the propeity was once used as a uranium milling site and all other
‘information regarding the extent of residual radioactive materials removed fiom the -
propetty as required by Section 104(d) of the Uranium Mill Tailings Radiation
Confrol Act, 42 US.C. Se¢. 7014(d), and as set forth in the Annotatxon attached
hereto.

@ Construcﬁon andfor excavation or soil removal of any kind shall not .occﬁr on the
property without permission from the COPHE and DOE unlcssprm writtenapproval

of construction plans (e.g., facilities type and locatmn), is given by the CDPHB and
DOE. :

| UORDNCSIOS 03\Seooad Readin09 (§).pd ) ' S
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Ordinance No. 9, Series 0f2008
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(5)
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Anyhabnablesh'uctur@sconsn'uctedonthepropertyshallemployamdonvenﬁiaﬁbn .

system or.qther radon mmgat:on measuyes, -

Use ofthe UMTR Assitesshall notadversefly impact groundwiter qualrty, nor intexfere

in any way, with groundwater remediation wder UMTRCA. Sec. 104(e)(1)(c), 42 -

U.S.C. Sec. 7914 (EX1)(C).

Procedure. ThefollowmgareﬂxeCmy‘s StandardOperatmgProceduresforconducﬁng

' (
N acuwuesd)mthm the UMTRA Overlay Zone Dlstnct

§)) " The Cu':y of Rifle shall install and maintain a sign at the entrance of both UMTRA _

sites stating "Any excavation of material of exposure of groundwatex onﬂnsProperty
must be approved by the City of Rifle, Colorado Department of Public Health and
Environmentand U.S. Departmentof Energy."

. Whenauseis probosedforanUMTRAsite,:Citystaﬂ'willfeiriew theproziectwiththe .
Planning Director. The Planning Director will review the GIS maps and identify the -
- special -procedures -fhat- must-be- followed. -Staff shai] also hold - -preliminary

discussions with DOR and CDPHE to identify any preliminary i issues about the use

: ofthepmpertyﬁor theproposed projectand further definethe project for City Councﬂ '
‘approvalof contracts for dwxgn and plan prep aration,

| Staff'shall hire consultmg engineersor work with the develop er's engineersto refine
design development project and to identify and obtain other pertaits or approvals

necessary for the project (&g USACE permiiting, storm ‘water permits, site plan
application, efc.).

Staﬁ‘ shall deveIop a letter of request including a project description (detmhng
building. footprints, location, depth of bury, radon mitigation system design),
applicable maps and drawings, and for approval of defined project by CDPHE and
DOE, The City Attorney shall review the letter to ensure compliance with deed
restrictions and environmental covenants pnorto submission to DOE and CDPHE

Upon writtenapproval bybothDOE and CDPHE and approval of the Site Plan by the
PlanningDepartment, the City Council shallauthozizeissuance ofa Notice to Proceed
mthconstruchonandtImexecuhonofconstruchoncontract Theprqectwﬂlthenbe

-ehgible for issuance of a building peﬂmt .

- Appropriate training shall be prov1dcd to ensure that all project personnel are aware

of the confaminants on site, restrictive covenants, and the requirements of the
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OrdinanceNo. 9-Series 012008
Page 4 of 5

~ Materials Handling Plan. The City shall periodically mspect the site to confirm
compliance with all Code requirements,

{7)  Upon completion of the project, the developer shall subsnit 2 Completion Report to

. CDPHE confaininga construction summary and identifyimg any deviationsfrom the
original proposal. The Completion Reportshall also document compliance with the
Matetials Handling Plan and detzil the final disposal and dlsposmon of any uraniven
mill tailings encountered on the site.”

(8)  The City Managershall anmuanymfom all City departmentheads of these Standard
Operating Procedutes, deed restncuons, and emnronmental covenanis aﬁfechngthc
UMIRA sites.

Section3.  The City's East and West UMTRA. Sites are hereby included mfhmthe :
UMTRA Overlay Zone District established af Section 16-3-540 of the Rifle Mumcxpal Code. The
underlying Public Zone District (“PZ”) desxgnatlon for the parcels shall remain in ﬁall force and
effect.

Section4. _‘ Within thirty (30) days after the effective date of this Ordinance, the City
Clerk shall incotporate the terms of this Ordinance into the Geographical Information System
desctibed in RMC $16-3-20shall cause a printed copy of the amendmentto the City Zone District
Map to be made, which shall be dated and signed by the Mayor and aitested to by the City Clerk,
and ‘which shail bear the seal of the City. The amended map shall include the number of this
Ordinance. The signed original printed copy of the Zoning Map shall be filed with the City Clerk.

The Clerk shall also record a certified copy of this Ordinance with the Garfield County Clerk and -
'Recorder. The City staff is further directed to comply with all provisions of the Rifle Land Use'
. Regulatlons, RMC §16-1-10 ez seq., to mplementths provisions of this Ordmance

INTRODUCED on May 21, 2008, read by tzt}e passed on, first 1eadmg, and o1de1ed
pubhshed as requncd by the Charter. -

' W:\ORDNESIOrE 98\Seond Readingi0e ().wpd
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City of Rifle, Co!orado ' :
Ordinance No. 9 Séries of: 2008
Page 5of5

INTRODUCED a second time at a regular meeting of the Council of the Clty of Rifle,

Colorado, beld on June 4,2008, passed withoutamendment, approved, and ordered published in

ﬁxll as required by the Charter.

DATED this (? day of MUAML 2008.

CITY 'o? RIFLE, COLORADO
By
 ATTEST: _
City Clezk
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RECEPTION #: 2547533, Bk A
5082 PG e
10:16:48 AM. 1 OF 7. R $40.00.5 81,00 12020102 ias

Janice Rich, Mesa County, CO GLERK AND RECORD=R TS v

This property is sub_]ect to an Environmental Covenant held by the Colorado
Department of Public Health and Environment pursuant to Sectlon 25-15-321,
C.RS.-

ENVIRONMENTAL COVENANT

Umetco Minerals Corporation, a2 Delaware corporation with an officé address at 2745
Compass Drive, Suite 280, Grand Junction, Colorado 81506 (the “Grantor™) hereby grants an
Environmental Covepant (the "Covenant™).dated this _ 3rd .day of __April » 2009 to
the Hazardous Materials and Waste Management Division of the Colorado Department of Public
Health and the Environment (the “Department™) pursuant to § 25-15-321 of the Colorado
Hazardous Waste Act, § 25-15-101, ez seq. The Department's office address is 4300 Cherry
Creek Drive South Denver, Colorado 80246-1530. :

WHEREAS, as of the date bereof, Grantor is the current record owner of certain
property commonly referred to as the New Rifle Site, located approximately two (2) miles
southwest of the City of Rifle, State of Colorado, more particularly described by metes and ‘
bounds in Attachment A, attached hereto and incorporated herein by reference as though fully set
forth (hereinafter referred to as "the Property"); and

: WHEREAS, pursuant to that certain U.S. Department of Energy Site Observational
Work Plan for the UMTRA Project New Rifle Site, (the “Work Plan™), the Property is the
‘'subject of remedial action pursuant to the Uranium Mill Tailings Radiation Control Act, P.L. 95-
604 ("UMTRCA") and UMTRCA regulatlons 40-C.F.R.§ 192 Subpart B, and; '

WHEREAS, the purpose of this Covenant is to enhance protection of human health and
the environment by minimizing opportunity for potential exposure to residual radioactive
materials through restrictions on penetration of the ground surface, and to minimize opportunity
for potential exposure to contaminated groundwater, and :

WHEREAS, Grantor and the Department mutually desire to subject the Property to
‘those certain covenants and restrictions set forth herein below as provided in Asticle 15 of Title ™
25, Colorado Revised Statutes, which said covenants and restrictions shall burden the Property
and bind Grantor in its capacity as current record owner, all subsequent owners, and all parties
having any right, title or interest in the Property, or any part thereof, their heirs, successors and
- assigns, and any persons using the land, as described berein, for the benefit of Grantor,
subsequent record owners of the Property, the Department, and the U.S. Department of Energy.

- NOW, THEREFORE, Grantor hereby grants this Environmental Covenant to the
Department, with the U.S. Department of Exergy as a third party beneficiary, and declares that
the Property as described in Attachment A shall hereinafter be bound by, held, sold, and
conveyed subject to the following requirements set forth in the paragraphs below, which shall
run with the Property in perpetuity and be binding on -Grantor in its capacity as current record
owner, all subsequent owners, and all parties having any right, title or interest in the Property, or
any part thereof, their heirs, successors and assigns, and any persons using the land, as described
herein. As used in this Environmental Covenant, the term OWNER means the then current



record owner of the Property and, if any, any other person or entity otherwise legally authorized
to make decisions re,gardmcr the tIansfer of the Property or placemernt of encumbrances on the
Property, other than by the exéicise of eminent domam.

'1) Use gstncnons.

A, No wells or drilling or pumping whatsoever shall be permitted or allowed on the -
Property that would impact the alluvial aquifer underlying the Property without
modification of this- Covenant pursuant to paragraph 2 hereinbelow.  The.only
exception to the foregoing is for monitoring and remedial wells installed by
Grantor,0 OWNER, the Department, or the Department of Energy, in connection
with the on-going,.approved remedial activities at the PrOpeny pursuant to the
Work Plan, as the same may be. aménded from time to time.

B. No stock watering or grazing utilizing the alluvial aguifer or the Wasatch
formation, including use of the former Roaring Fork Gravel Pit, shall be allowed.
Appropriate measures such as fencing shall be used as necessary to restrict
grazing and access of cattle or other stock to the former Roaring Fork Grave] Pit. .

C. No activities that will interfere with any existing or future monitoring or remedial
wells installed by Grantor, OWNER, the Department, or the Department of
Energy, in connection with the on-going, approved remedial activities-at the
Property pursuant to the Work Plan,as the same may be amended from time to.
time, or interfere with the maintenance, operation, or monitoring of said wells is
permitted or allowed, without modification of th1$ Covenant pursuant to
paragraph 2 herein below.

D. OWNER shall grant access to the Department and the U.S. Department of Energy
to perform any and all activities pursuant to the Work Plan, as the same may be
amended from time to time, required to monitor or implement the remedy for the
Property pursuant to the Work Plan, as the same may be amcnded from time to

time.
2) Modifications.

A. This Covenant, and the restrictions and requirements contained herein,
runs with the land and is perpetual, unless modified or terminated pursuant to this
paragraph in accordance with then current statutory requirements. OWNER may request
that the Department approve a modification or termination of the Covenant in accordance
with then current.statutory requirements. As of the date hereof, the current statutory
requirements for modification or termination of this Covenant are set-forth in § 25-15-

. 319, CR.S. No modification or termination of this Covenant shall be effective unless the
Department has approved such modlﬁcatzon ‘or termination in writing in accordance with

statutory requirements.

B. Upon receipt of any request of any OWNER to modify or terminate this
Covenant the Department shall give notice thereof to Grantor, or to its direct parent



3)

4)

3)

6)

8)

9)

corporation Union Carbide Corporation, or to its indirect parent-corporation The Dow
Chemical Company, affording reasonable advance opportunity to comment to the
Department on the advisability of granting any such request.

Convevances. OWNER shall notify the Department at least fifteen (15) days'in advance of
the closing on any sale or other conveyance of title to any or all of the Property.

Notice to Lessees. OWNER agrees to incorporate either in full or by reference the -
restrictions of this Covenant in any leases, licenses; or-other wntten instruments granting a
right to use the Property. ‘

Notification for proposed construction and land use. O©WNER shall notify the Department
contemporaneously when OWNER submiits any application to a local government entity
either (i) fora bulldmg perm1t on the Property and/or (ii) for a change in land use on the

Property.

Inunons The Department shall have the nght of entry to the Property at reasonable times
with prior notice for the purpose of determining compliance with the terms of this Covenant.
Nothing in this Covenant shall impair any other authority the Department may otherwise have
to enter and inspect the Property.

No Liability. The bepartment does not acquire any liability under State law by virtue of
accepting this Covenant, nor does any other named beneficiary of this Covenant acquire any
liability under State law by virtue of being such a beneficiary. " :

Enforcement. The Department may enforce the terms of this Covenant pursuant to §25-15-
322.C.R.S. Grantor and the U.S. Department of Energy may file suit in district coun to
enjoin actual or threatened violations of this Covenant.

Non- Comghance R@rt In the event that OWNER becomes aware 10 its actual knowledce
of an incident on the Property that is not in compliance with the requirements of this
Covenant, OWNER shall execute and file an Incident Report thereof with the Department.
Not more than once annually, the Department may request OWNER to certify to its actual
knowledge as to whether any such incident of non-compliance has occurred on the Property. .

10) Recordation. Contemporaneously with the full mutual execution hereof, the Deiaaxtnent

shall file this Covenant on the public land records of the County In Wh!Ch the Property is
located.

11) Notices. Any notices, documents, or communications requued to be given under this -

Covenant shall be effective one (1) day after being placed in the hands of a réputable national
overnight delivery service, and (3) days after being placed in the hands of the US Postal
Service, certified mail, return receipt requested, and, in each case, addressed respectively as
follows:

o

.



If to the Dgg ent:

Hazardous Materials and Waste Management Division
Attention: UMTRA Project Manager
Colorado Department of Public Health and the Envu-onment
4300 Cherry Creek Drive South .
Denver, Colorado 80246-1530

If to the US Department of Energy:

U.S. Department of Energy

Attention: Remedial Programs Director

Grand Junction Office

2597 B3/4 Road , .
Grand Junction, CO 81503 A

If to the Grantor:

Umetco Minerals Corporation
Aftention: Remediation Leader
2745 Compass Drive

Grand Junction, Colorado 81506

Cc:  ‘Stephen J. Murray, Esq.
Of Counsel, Mahoney & Keane, LLP"
14 Pilgrim Lane
Weston, CT 06883

If to Union Carbide Corporation and/or The Dow Cherical Company

Union Carbide Corporation

¢/o The Dow Chemical Company
Attn: Global Real Estate Director
2030 Dow Center '
Midland, MI 48674

Ce:  Umetco Minerals Corporation
Attention: Remediation Leader
2745 Compass Drive
Grand Junction, Colorado 81506

Cc:  Stephen J. Murray, Esq.
Of Counsel, Mahoney & Keane, LLP
14 Pilgrim Lane
' Weston, CT 06883



oL

My ¢omiiiis5i9n expires: Mn1ch 19, 010

IN. WITNESS WHEREOF, Grantor has caused this i mstrument to be executed this _3rd
day of ___April » 2009.

Umet%cw/

Name: ?fy‘{oﬁ& & Cochram
Title:__Presideont

stateor_Michy 19a/)
COUNTY OF M lo&a nd.

The forecomg ins en was acknowledged before me ttusib__day of ﬂ Qh ! , 2009
by 6 VCQ EW\! an on beh of Umetco Mz%rfrls orpo:atxon
| e
' Notary Public

)
) ss:
)

Address.

Accepted by the Colorado Department of Public Health and Environment this Z‘JI/ day of
Wil 2083:20/0

| Department of Public Health and Envnronment,

State of Colorado

By: .@4/&_ (/ '- %

Name: (2 A A
Tltle Divator A'/’Mé)

vi ‘, T

STATE OF. oAy )
_ : ) ss:
COUNTY OF P4 D)
ent of Public

~2009~ AP0

-

— S



ATTACHMENT A

METES AND BOUNDS DESCRIFTION
NEW RIFLE SITE



UMETCO PROPERTY IN WEST RIFLE, CO

PROPERTY DESCRIPTION

That certain tract of land in the west one-half of Section 18, Townsmp 6 South, Range 93 West, and in the
east one-half of Section 13, Township 6 South, Range 94 West of the 6% Principal Meridiaa, Garfield
County, Colorado, the perimeter of which is deseribed as follows: _

Commencing at 2 Garfield County Survey Mearker for the Meander Corner on the westerly line of said
Section 18, whence an original stone monument for the northwest corner of said Section 18 bears
N00°25°50™W for a distancc of 2567.10 feet; thence S00°02°10”E for a distance of 1908.21 feet fo the
northerly right-of-way line of Interstate 70 and the point of beginning; thence, continuing on said right-of-
way line, N89°22°30”W for a distance of 1712.17 feet; thence N§0°07°30”W for a distance of 304.10 feet;
thence N89°35°00”W for a distance of 487.81 feet to the intersection with the southerly right-of-way line of
the Union Pacific Railroad; thence, leaving'said highway right-of-way line, Northeasterly, on and along the
southerly right-of-way line of said railroad to the northwest comer of the lands belonging to the State of
Colorado; thence, leaving said southerly right-of-way, S00°43°477E for a distance of 2424.60 feet to the
southwest comer of said State lands and the northerly right-of-way line of said Interstate 70; thence, on said
northerly right-of-way line, N89°35700”W for 2 distance of 1350.82 feet; thence N83°52°30™W for a distance
201.00 feet; thence N89°22°30”W for 2 distance of 1087.83 feet to the point of beginning. to the point of

beginning.

Containing 196.70 acres, more or less.

This description was derived from a survey done. by Rolland Engineering, dated 4/14/1999, which can be

found in the Deposit of Survey Records of Garfield County, Colorado, and was prepared by Rlchard Mason "

for Rolland Engmeenng, 405 Ridges Blvd., Grand Junction, CO.

)



Appendix B

Spot Plots and Time-Concentrations Graphs for COCs at the
New Rifle, Colorado, Site
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Figure B-9. Ammonia Time-Concentration Plot for Selected Wells
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Figure B-10. Ammonia Time-Concentration Plot for Selected Wells
U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
December 2016 Doc. No. S01920
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Figure B-11. Ammonia Time-Concentration Plot for Selected Wells
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Figure B-14. Arsenic Time-Concentration Plot
U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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Figure B-16. Arsenic Time-Concentration Plot
Groundwater Compliance Action Plan for New Rifle, Colorado. Processing Site U.S. Department of Energy
Doc. No. S01920 December 2016
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Figure B-17. Arsenic Time-Concentration Plot
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Figure B-18. Arsenic Time-Concentration Plot
U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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Figure B-19. Molybdenum Time-Concentration Plot
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Figure B-20. Molybdenum Time-Concentration Plot

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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Figure B-21. Molybdenum Time-Concentration Plot
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Figure B-22. Molybdenum Time-Concentration Plot
U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
December 2016 Doc. No. S01920
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Figure B-23. Molybdenum Time-Concentration Plot
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Figure B-24. Nitrate Time-Concentration Plot
Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site U.S. Department of Energy
Doc. No. S01920 December 2016
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Figure B-25. Nitrate Time-Concentration Plot
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Figure B-26. Nitrate Time-Concentration Plot
U.S. Department of Energy Groundwater Compliance Action Plan for New Rifle. Colorado, Processing Site
December 2016 Doc. No. S01920
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Figure B-27. Nitrate Time-Concentration Plot
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Figure B-28. Nitrate Time-Concentration Plot

Groundwater Compliance Action Plan for New Rifle, Colorado, Processing Site
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Figure B-29. Selenium Time-Concentration Plot
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Figure B-30. Selenium Time-Concentration Plot
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Figure B-31. Selenium Time-Concentration Plot
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Note: A hollow symbol denotes an analytical result below the detection limit.
Figure B-32. Selenium Time-Concentration Plot
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Note: A hollow symbol denotes an analytical result below the detection limit.
Figure B-33. Selenium Time-Concentration Plot
0.09
008 -
0.07 +
0.06
%o.os 1
% —8—10c 0169
§ o004 —e—10c 0215
= LOC 0216

0.03

0.02

\e* g\{“ﬁ

> $\‘\ é‘\

.sh\# (PQ (y Vﬁ, h\ « hf\-f h@
&

&

\@ ‘(9 n\ ‘(9
P\

\.,,s\

Figure B-34. Uranium Time-Concentration Plot
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Figure B-35. Uranium Time-Concentration Plot
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Figure B-36. Uranium Time-Concentration Plot
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Figure B-37. Uranium Time-Concentration Plot
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Figure B-38. Uranium Time-Concentration Plot
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Note: A hollow symbol denotes an analytical result below the detection limit.
Figure B-39. Vanadium Time-Concentration Plot
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Figure B-40. Vanadium Time-Concentration Plot
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Figure B-41. Vanadium Time-Concentration Plot
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Figure B-42. Vanadium Time-Concentration Plot
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Note: A hollow symbol denotes an analytical result below the detection limit.
Figure B-43. Vanadium Time-Concentration Plot
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2 All total ammonia results have been d to total ia as nitrogen to facilitate comparison.

Figure B-44. Ammonia Time-Concentration Plot for Surface Water Locations
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