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1.0 Introduction 
 
1.1 Purpose 
 
The purpose of this Long-Term Surveillance and Maintenance (LTS&M) Plan is to specify how 
the U.S. Department of Energy (DOE) Office of Legacy Management (LM) will provide for 
long-term stewardship of the Grand Junction, Colorado, Site (hereafter referred to as the site). 
LM is responsible for the preparation, revision, and implementation of this LTS&M Plan, which 
specifies requirements for inspections, monitoring, maintenance, reporting, and maintaining site 
records. The update of this LTS&M Plan follows the analysis and recommendations provided in the 
Summary of D&D/Other/AEC/MED Site Management Requirements and Practices (DOE 2020c). 
 
1.2 Legal and Regulatory Requirements 
 
DOE holds title to and responsibility for the radioactive and other hazardous materials generated 
at the site before 2001, when the site was transferred to Riverview Technology Corporation 
(RTC). DOE acquired the radioactive materials under authority of the Atomic Energy Act of 
1954 (PL 83-703). The primary relevant and appropriate regulations for surface remediation 
(soils and buildings) of the site were Title 40 Code of Federal Regulations Section 192 
(40 CFR 192) and DOE Order 5400.51. These regulations specified release limits for radium, 
uranium, and thorium in soil; radon concentration and surface contamination limits in structures; 
direct gamma exposure; and total effective dose. Most of the radioactive materials at the site 
consisted of uranium mill tailings, which are similar to materials regulated either as residual 
radioactive material (RRM) under 40 CFR 192 or regulated as 11(e)(2) byproduct material under 
the Atomic Energy Act of 1954, as amended. Site groundwater is regulated under Title 5 Code of 
Colorado Regulations Section 1002-41 (5 CCR 1002-41), “The Basic Standards for Ground 
Water,” and 40 CFR 192. Site surface water is regulated under 5 CCR 1002-35, “Classifications 
and Numerical Standards for the Gunnison and Lower Dolores River Basins.” The regulatory 
framework and regulatory documents for the site are summarized in Table 1. 
 
Remediation of the site was conducted in accordance with the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended (CERCLA). In 2001, a portion 
of this former federal property was transferred to RTC in accordance with applicable provisions 
of CERCLA Section 120(h). Radioactive materials removed from the site (known until 2003 
as the Grand Junction office) were accepted for codisposal with Uranium Mill Tailings 
Radiation Control Act (UMTRCA) RRM at the Grand Junction, Colorado, Disposal Site 
(a separate site about 18 miles south of the site), in accordance with the Record of Decision 
(DOE 1989b) (ROD). 
 

 
1 While site restoration was under the authority of the Surplus Facilities Management Program, the standards 

conveyed in the U.S. Department of Energy Guidelines for Residual Radioactive Material at Formerly Utilized Sites 
Remedial Action Program and Remote Surplus Facilities Management Program Sites applied. These guidelines 
were superseded by DOE Order 5400.5, which was then superseded by DOE Order 458.1 in 2011 (DOE 2011). 
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Figure 2. Geological Cross Section of the Grand Valley Region 
 
 
 

 
 

Note: The site sits on the floodplain between the Burro Canyon Formation and the Gunnison River. 
 

Figure 3. Block Diagram of the Hydrologic System at the Site 
 
 
Aquifer pumping tests indicate that the alluvial aquifer has a hydraulic conductivity of 
approximately 40 ft per day and specific yield values of approximately 0.05 over a saturated 
thickness of 14 ft. Groundwater elevations obtained from water-level measurements indicate that 
the general gradient is from south to north (DOE 1989a). 
 
The aquifer was modeled during preparation of the Remedial Investigation/Feasibility Study 
(DOE 1989a) (RI/FS). Field observations indicated that a depositional model adequately 
represents the aquifer. The basal sands and gravels were deposited as the Gunnison River 
migrated from east to west (Figure 3). This process resulted in erosion of older alluvial sediments 
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to the west and deposition of newer sediments behind the river channel. The migration process 
resulted in a laterally consistent layer of imbricated gravel, sand, and silt. Periodic overbank 
flooding resulted in deposition of finer sediments on top of the coarser channel fill deposits 
(Figure 3). The confining canyon walls caused swift flows, resulting in generally coarse, 
high-energy deposits of basal gravel.  
 
The groundwater flow regime, as defined through observation and modeling, was used to predict 
contaminant fate and transport (DOE 1989a). The water level in the alluvial aquifer responds to 
the water level in the Gunnison River. River water levels fluctuate seasonally, reaching their 
highest levels in late spring as mountain snowmelt in the upper watersheds feeds the river. Flow 
rates are lowest in late winter. This annual fluctuation results in a regular surging of groundwater 
through the alluvial aquifer. As water levels rise in the spring, groundwater levels increase at the 
north and west aquifer boundaries and move perpendicular to the river channel toward the center 
of the aquifer. As water levels in the river subside in the late summer, site groundwater flow 
direction reverses and groundwater discharges to the river. Groundwater flow is generally 
northward during normal flow periods. Site drainage causes precipitation to flow into the South 
Pond and the North Pond, resulting in minor aquifer recharge (DOE 1989a). Water in the ponds 
is contaminated, and use of water from the ponds is restricted by institutional controls (ICs) 
(Section 2.4). The Gunnison River is not impacted by groundwater discharge (Section 2.3). River 
water is withdrawn and used for irrigation approximately 1 mile upstream of the site.   
 
2.1.4 Climate and Vegetation 
 
The climate at the site is semiarid with an annual average precipitation of 8.74 inches of 
precipitation measured at the Grand Junction Regional Airport. Precipitation is characterized by 
brief, sometimes heavy summer thunderstorms and light winter snowfalls. Temperatures range 
from average highs of 93 °F in July to average lows of 16 °F in January (Colorado Climate 
Center 2020). 
 
Almost the entire site has been disturbed by remedial actions, building construction, or historical 
agricultural and gravel extraction activities. Approximately 23.6 acres of the 61.14-acre site have 
been landscaped or are covered with gravel or asphalt. The areas without landscaping have been 
revegetated with native and adapted species.  
 
Riparian, wetland, and semiarid grassland plant ecology zones are present at the site. The 
riparian areas support saltcedar, cottonwood trees, silver buffaloberry, skunkbush sumac, 
Russian olive, Siberian elm, annual and perennial weeds, and several grasses. Plant species in 
wetland areas include saltcedar, cattail, willow, sedge, bulrush, common spikerush, and alkali 
grass. The semiarid grassland vegetation is dominated by crested wheatgrass, inland saltgrass, 
annual wheatgrass, cheatgrass, Indian ricegrass, blue grama, James’ galleta, wildflowers, and 
annual and perennial weeds. 
 
2.2 Site History  
 
2.2.1 Operations History 
 
The site was used for agriculture and gravel extraction before acquisition by the federal 
government. In 1943, the site was acquired by the U.S. War Department for use by the 
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Manhattan Engineer District. A refinery was operated onsite from 1943 to 1946 to treat and 
concentrate uranium oxide, a byproduct of vanadium production in the area. As much as 
2,360,000 pounds (1070 metric tons) of uranium oxide and a comparable amount of vanadium 
oxide concentrate were produced and shipped offsite for further processing. Wastes from this 
refinery included dust losses, a few hundred tons of alumina cake, and liquid discharges 
(DOE 1987).  
 
In late 1947, AEC established the Colorado Raw Materials Office onsite to manage the domestic 
uranium procurement program. Grand Junction also had an exploration office, but procurement 
and exploration functions were combined in 1952 within the AEC Grand Junction Operations 
Office. This office was responsible for receipt, sampling, and analysis of uranium and vanadium 
concentrates purchased from ore processing operations in the western United States. 
 
A research program to test experimental uranium-ore milling techniques was initiated at the site 
in 1953. Operations were conducted in a small pilot mill from 1953 to 1954 near what is now 
Building 46 (Figure 4). In 1954, a larger pilot mill commenced operations on the southern end of 
the property. Milling operations ceased in 1958, after approximately 30,000 tons of ore had been 
processed (DOE 1987). Both pilot mills were demolished during remedial action. The pilot 
milling operations were the primary source of contaminated materials at the site. Other potential 
sources of contamination included former laboratory and vehicle maintenance activities and 
activities related to sampling and stockpiling uranium oxide concentrates. 
 
AEC operated a uranium-concentrate sampling plant and assay laboratory onsite until 1974. 
Between 1948 and 1971, approximately 345,000,000 pounds of uranium oxide and 
29,000,000 pounds of vanadium oxide passed through the site in steel drums. The remaining 
stockpile of vanadium and uranium was shipped offsite in 1967 and 1975, respectively 
(DOE 1987). 
 
Surplus uranium ore, uranium mill tailings, and contaminated equipment were disposed of 
onsite. Historical data indicate that tailings and other waste from the pilot mills and sampling 
plant were disposed of west of the original pilot plant near Building 46 (Figure 4) and near the 
large mill buildings. Nonhazardous waste materials were buried in the landfill area northwest 
of Building 7 (Figure 4). The drains from the analytical laboratory discharged into the South 
Pond, and storm water runoff drained into the North Pond. An estimated 100,000 cubic yards 
(76,500 cubic meters) of tailings and contaminated soils were stabilized onsite, and another 
300 cubic yards (230 cubic meters) of contaminated process equipment was buried at the site. 
Nearly 18 acres of the site was assessed as contaminated (Figure 4). Tailings slurries from the 
pilot mills and leaching of stockpiled and buried tailings resulted in groundwater contamination. 
 
2.2.2 Remedial Action History 
 
Programmatic responsibility for the remediation of the site changed throughout the years 
as follows: 
• 1984—The site was accepted into the Surplus Facilities Management Program. 
• 1988—The site was transferred to the Decontamination and Decommissioning (D&D) Program.  
• 1990—Remediation authority and responsibility for the site was transferred to the DOE Office 

of Environmental Restoration.  
• 2003—The site was transferred to LM program for long-term surveillance. 
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Remedial investigations and groundwater characterization studies formally commenced in 1984 
when the site was accepted into the Surplus Facilities Management Program. Site surveys for 
radiological contamination of soils and buildings were conducted in 1985 (DOE 1986). With the 
passage of the Superfund Amendments and Reauthorization Act in 1986 and the subsequent 
implementation of Executive Order (EO) 12580, Superfund Implementation, the site was 
evaluated in accordance with CERCLA. Although the resulting Hazard Ranking System score 
was below the value required for inclusion on the National Priorities List, remediation of the site 
followed the CERCLA process, which resulted in an RI/FS (DOE 1989a) and ROD (DOE 1989b). 
A Finding of No Significant Impact was issued by DOE in 1990 (DOE 1990), which concluded 
that the proposed remedial action was adequately addressed in the RI/FS and that there was no 
need to prepare a National Environmental Policy Act environmental impact statement. The 
program to remediate the site was referred to as the Grand Junction Projects Office Remedial 
Action Program.  
 
The selected remedial action alternative specified in the ROD for surface contamination was 
removal of contaminated soils and building debris and codisposal with RRM from 
Grand Junction-area UMTRCA Title I activities (DOE 1989b). Remediation of assessed 
contamination in exterior land areas was completed in 1994 (DOE 1995a), and remediation of 
contamination under site buildings was deferred. DOE proposed to defer remediation of affected 
portions of Buildings 12 and 20 (Figure 4) (DOE 2001a) and formally deferred remediation in an 
agreement with CDPHE (CDPHE 2001). LM concluded operations in the onsite laboratory 
(Building 20) in December 2003, and demolition of the building and remediation of underlying 
contaminated materials occurred in 2006 (DOE 2006a). Demolition of a portion of Building 12 
and associated remediation of the concrete slab and soil beneath the building were completed in 
2014 (DOE 2015), which completed remediation of all surface contamination at the site.  
 
The selected remedial action alternative for groundwater specified in the ROD was natural 
flushing of the alluvial aquifer. Site groundwater was characterized and modeled in the 
CERCLA-compliant RI/FS (DOE 1989a). Modeling results indicated that the groundwater will 
flush clean of conservative contaminants (those that move with groundwater flow velocities) in 
50 to 80 years (DOE 1989a) with the assumption that no continuing contaminant sources 
remained in the unsaturated zone. Although not a regulatory requirement (the site is not an 
UMTRCA site), the flushing time is within the 100-year compliance period specified in 
40 CFR 192. The compliance period for groundwater remediation began with the removal of the 
majority of the contaminated soil in 1994 (DOE 1989b). 
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Figure 4. Former Soil Contamination Areas at the Site 
 

D Historical Bu ilding Footprint (Circa 1989) 

w Former Soil Contam ination Area 

C--=:-: Site Boundary 

S331880 1 02/18/2021 4:11:41 PM 

300 



  

 
U.S. Department of Energy LTS&M Plan for the Grand Junction, Colorado, Site 
 Doc. No. S02013-1.0 

Page 12 

2.3 Final Site Conditions  
 
2.3.1 Structures and Land 
 
Buildings remaining at the site have been radiologically surveyed and are free of contamination, 
with the exception of Building 2 (Figure 4). Minor quantities of uranium oxide remain within the 
building; however, these materials were deregulated and the building released for unrestricted 
use because the materials pose no risk to occupants, the public, or the environment (DOE 1997). 
This determination complies with DOE policy to keep exposures as low as reasonably 
achievable.  
 
Asbestos materials remain onsite and are the responsibility of RTC (DOE 2001a). Nonfriable 
asbestos has been identified in some buildings and occurs in floor tiles and adhesive associated 
with the tiles. Friable asbestos occurs in ceiling textures, around pipe insulation, in abandoned 
steam lines, and in soils around the abandoned steam lines (DOE 1995c; DOE 2001a). 
Polychlorinated biphenyls have been identified in fluorescent light ballasts (DOE 1995b) and are 
the responsibility of RTC. 
 
A decommissioned 300-foot-deep, cased well containing radium foil that was used for 
calibrating downhole logging instruments remains onsite. A plaque installed over the well 
describes the level of radioactivity of the radium foil and includes a warning to not disturb the 
well without contacting CDPHE. Although it has been decommissioned and its use has been 
discontinued, LM does not plan to remove or remediate the structure as it does not pose a risk to 
human health or the environment. 
 
Exterior land areas (onsite but outside of building footprints) and soils beneath buildings have 
been remediated and comply with applicable radiological cleanup standards (DOE 1995a). 
Exterior land areas have been released for unrestricted use. However, with cleanup to 
radiological standards, remaining contaminant concentrations in site soils and sediment are not 
equivalent to background concentrations (see Section 4.5 in DOE 2002a based on DOE 2002b). 
Of the analytes found in concentrations elevated above background, uranium is the only one that 
has regulatory constraints (DOE 2002a). More recent sediment sampling confirmed some areas 
and depths with residual uranium concentrations above background that can potentially 
contribute to long-term elevated uranium concentrations in groundwater (DOE 2018). These 
residual sources were not considered in prior modeling of natural flushing time frames for 
uranium (DOE 1989a). This changed condition is addressed in the sediment monitoring in 
Section 3.6.2. 
 
Numerous groundwater monitoring wells have been installed at the site for site characterization, 
long-term monitoring, and scientific studies. From 1979 to 1987, 68 monitoring wells were 
installed on and adjacent to the site. The majority of these wells were abandoned in 2000, leaving 
six remaining onsite (DOE 2002a). Two new wells were installed in 2001 to monitor potential 
impacts from soil contamination left in place beneath Building 20 (DOE 2005), and an additional 
20 monitoring wells (Figure 5) were installed in 2018 for scientific tracer-test studies by the 
Applied Studies and Technology (AS&T) group to assess plume persistence in alluvial aquifers. 
There are 28 monitoring wells onsite.  
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Figure 5. AS&T Monitoring Well Gallery 
 
 
2.3.2 Groundwater and Surface Water 
 
The compliance strategy to meet the State of Colorado groundwater protection standards is 
natural flushing in conjunction with continued monitoring and IC implementation. Groundwater 
flow and transport modeling predicted that cleanup of groundwater in the uppermost (alluvial) 
aquifer will occur within a 50- to 80-year time frame (DOE 1989b). This strategy is described in 
the ROD (DOE 1989b) and evaluated in the Evaluation of Ground Water and Surface Water 
Monitoring for the Grand Junction Office Facility, which is found in Appendix F of the previous 
version of this LTS&M Plan (DOE 2006b).  
 
Site groundwater was contaminated by the mill tailings slurry during milling operations and 
leaching of uranium mill tailings piles before the tailings were removed from the property. 
Historically, contaminants exceeding federal or State of Colorado standards included nitrate, 
total dissolved solids, arsenic, molybdenum, radium-226 + radium-228, selenium, gross alpha, 
and uranium (DOE 1989a). In 2020, groundwater concentrations of manganese and sulfate 
concentrations exceeded the maximum background concentrations in some wells, and uranium 
concentrations exceeded the State of Colorado groundwater standard (5 CCR 1002-41) in all 
wells in the monitoring network (Table 3), which indicates the impacts to groundwater from 
milling activities remain. However, the comparison of historical maximum concentrations to 
2020 concentrations in monitoring wells shown in Table 3 indicates natural flushing processes 
have been effective in reducing contaminant concentrations in the alluvial aquifer.   
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Table 3. Summary of Historical and 2020 Monitoring Resultsa 
 

Location 

Analyte 
Manganese Molybdenum Selenium Sulfate Uranium 

Historical 
Maximum 

2020 
Result 

Historical 
Maximum 

2020 
Result 

Historical 
Maximum 

2020 
Result 

Historical 
Maximum 

2020 
Result 

Historical 
Maximum 

2020 
Result 

Groundwaterb 
10-19N 10 0.84 0.541 0.024 0.03 0.0035 5710 1700 1.43 0.22 
11-1S 2.4 0.68 0.552 0.012 0.0504 0.0028 2800 240 2.2 0.03 
14-13NA 6.24 2.0 0.57 0.062 0.0572 0.005 2270 1300 1.7 0.21 
6-2N 1.9 0.43 0.15 0.022 0.14 0.031 1480 650 1.1 0.087 
8-4S 3.28 2.0 2.65 0.082 0.685 0.017 2200 790 4.8 0.59 
GJ01-01 0.71 0.61 0.162 0.059 0.0634 0.0037 762 560 0.507 0.29 
GJ84-04 4.8 4.7 0.413 0.059 0.015 0.0028 3100 1600 1.5 0.29 

Surface Waterc 
North Pond   0.134 0.006 0.015 0.0043 7300 750 0.993 0.14 
South Pond   1.39 0.079 0.064 0.0032 5060 1500 0.55 0.56 
Wetland Area   1.6 0.22 0.0231 0.0036 45,200 3200 10 1.2 
Upper Gunnison   0.09 0.002 0.015 0.0051 513 220 0.012 0.0058 
Upper Mid Gunnison   0.031 0.002 0.016 0.0052 511 220 0.013 0.0058 
Lower Gunnison   0.05 0.0024 0.017 0.0058 541 230 0.034 0.0087 

Notes: 
a Historical maximums from 1984 to 2020. All units are in milligrams per liter (mg/L). 
b Results in red font exceed standards from “The Basic Standards for Ground Water” in 5 CCR 1002-41 or background (for manganese and sulfate). Standards are 

molybdenum, 0.21 mg/L; selenium, 0.05 mg/L; and uranium, 0.03 mg/L. Background concentrations of manganese (0.72 mg/L) and sulfate (1150 mg/L) are the 
maximum concentration observed in upgradient monitoring wells GJ84-09 and GJ84-10.  

c For the pond locations (North Pond, South Pond, and Wetland Area), results in red exceed the groundwater benchmarks listed above. For Gunnison River 
locations, results in red exceed the standards from “Classifications and Numeric Standards for Gunnison and Lower Dolores River Basins” (5 CCR 1002-35). 
Standards are molybdenum, 0.16 mg/L; selenium, 0.0046 mg/L; and uranium, 0.03 mg/L. 
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Surface water exists at the site in the North Pond, South Pond, wetlands, and adjacent 
Gunnison River. These bodies are monitored regularly for comparison to Colorado surface water 
quality standards. Site surface water is in direct hydraulic contact with site groundwater, and 
the three bodies of water within the site boundary exhibit contaminant levels that reflect 
groundwater contamination. Monitoring Gunnison River water serves the additional purpose of 
determining if groundwater flushing is adversely affecting river water quality. Table 3 shows that 
onsite ponds continue to be affected by groundwater contamination, and the Gunnison River was 
not affected by site contaminants in 2020; however, selenium concentrations in the river 
exceeded the Colorado surface water quality standard at all locations and are not site related. 
Surface water in the North Pond, South Pond, and wetlands areas exceeded Colorado 
groundwater benchmarks in 2020 for molybdenum, sulfate, and uranium. 
 
Monitoring data for the site are archived in the environmental database at the LM Field Support 
Center (LMFSC) at Grand Junction, Colorado. Monitoring data also are available for viewing with 
dynamic mapping via the Geospatial Environmental Mapping System (GEMS) website at 
https://gems.lm.doe.gov/#&site=GJO. 
 
2.4 Institutional Controls  
 
Site groundwater and surface water contain contaminants in concentrations exceeding regulatory 
limits. ICs have been established as part of the remedy to prevent use of and exposure to 
contaminated water. ICs refer to nonengineering measures––usually, but not always, legal 
controlsthat are designed to prevent or limit exposure to hazardous substances left in place or 
to assure effectiveness of the remedy (EPA 2004). 
 
ICs that have been applied to the site include: 
• Restrictions on the use of groundwater, surface water, and consumption of aquatic life in the 

ponds and wetlands areas (DOE 2001a). 
• Controls to prevent disturbing the well that contains radium foil. 
 
The controls and obligations of involved parties are defined in the Quitclaim Deed (DOE 2001c) 
and enforceable agreement between DOE and CDPHE (CDPHE 2001) recorded in Mesa County. 
These controls will survive subsequent property transfers and will be monitored by LM and 
enforced by CDPHE through CERCLA authorities, as specified in the Quitclaim Deed and 
enforceable agreement (see Section 3.7 and Appendix A of this document).  
 
The following ICs were included in the legal documents conveying a portion of the site to RTC. 
Only applicable portions of the legal documents are listed below. ICs involving Building 12 and 
Building 20 are not included because those buildings have been removed and the soil beneath 
them has been remediated. In the descriptions below, taken verbatim from the Quitclaim Deed 
(DOE 2001c), LM is designated as the grantor, and RTC is designated as the grantee. 
 

Contamination in Ground Water and Surface Expressions of Ground Water 
Contamination: The ground water underlying the site and the surface expressions 
of the ground water (the North Pond, South Pond, and Wetlands areas) are known 
by both parties to be contaminated with elevated levels of certain constituents 
resulting from the historical stockpiling of uranium ore and the disposal of process 

https://gems.lm.doe.gov/#&site=GJO
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wastes from milling and concentrating activities. Following removal of the source 
of contamination, the accepted remedial action for eliminating the contamination is 
the natural flushing of the ground water over a period of 50 to 80 years (anticipate 
to be within regulatory standards between the years 2050 and 2080). Risk 
assessments performed concluded that the contaminants posed a threat to human 
health only if ingested by drinking the water [DOE 2001a]. 

Restriction: Grantee shall not engage in any disturbance or use of any untreated 
ground water underlying the Property, including the drilling of wells, the 
excavation of soils that expose ground water, or the diversion of ground water 
through any means without express written consent of the State of Colorado 
Department of Public Health and Environment (CDPHE) and the Grantor, its 
successors or assigns. This also includes, but is not limited to, restrictions on 
excavation of the underlying soils for their gravel content. Any request for consent 
to disturb or use any untreated ground water underlying the Property must include 
water quality data and a human health and ecological risk evaluation.  

Grantor will construct signs at the South Pond, North Pond, and Wetlands area to 
notify the public that no swimming, fishing, or drinking of the waters is permitted. 
Grantee and successors must maintain the signs until the State of Colorado 
approves the removal of the notification signs. Grantor will continue to monitor the 
water quality of the ponds and, when the water quality meets State standards, 
request the State to approve removal of the notification signs. 

Grantee shall not engage in any use of the surface expressions of ground water that 
might result in accidental consumption of the water, fish, or other aquatic species. 
This includes, but is not limited to, restrictions on fishing, swimming, activities that 
result in prolonged human contact with the water, hatchery operations for 
production of fish or other aquatic species for human consumption, and other 
recreational uses. 

Foil Sources in Abandoned Well 
Contamination: Grantee acknowledges that there is known contamination in the 
form of two foil radium sources encased in an abandoned well at the site. […] The 
well was abandoned in accordance with State of Colorado requirements and the 
sources were encased in the well with the approval of the state.  

Restrictions: Grantee shall not engage in any activity that disturbs the seal on the 
well encasement or the well itself without the express written consent of CDPHE 
and the Grantor. 

 Enforceable Agreement 
Grantor has entered into an enforceable agreement with CDPHE in accordance with 
State of Colorado Executive Order D.013.98 and CERCLA 120(h). The agreement 
establishes the Grantor’s clean-up plans for the above (with the exception of 
C.4 [the well with radium foil sources]), reiterates the land use controls placed upon 
the Grantee and successors, specifies the monitoring of contaminated areas by the 
Grantor, and provides a funding mechanism for the Grantor to reimburse CDPHE 
for oversight activities.  
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Figure 6. Site Base Map 
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Table 4. Long-Term Stewardship Requirements 
 

Requirement Section 
Routine site inspections 3.2 

Routine inspection reports 3.3 
Follow-up inspections and inspection reports, as necessary 3.4 

Routine site maintenance, as necessary 3.5 
Emergency measures 3.5 

Environmental monitoring 3.6 
ICs monitoring 3.7 

Regulatory compliance monitoring 3.8 

 
 
3.2 Routine Site Inspections  
 
3.2.1 Frequency of Inspections 
 
The site will be inspected annually by LM to confirm that ICs remain effective and to determine 
if maintenance or monitoring is needed. Site inspection activities will follow the work controls 
specified in the Integrated Work Control Process manual (LMS/POL/S11763). 
 
The date of the inspection is typically in late winter to enable better visibility (less foliage) for 
the inspectors. Variation in this inspection frequency will be explained in the inspection report. 
LM will notify CDPHE and the site owner of the inspection at least 30 days before the scheduled 
inspection date. 
 
3.2.2 Inspection Procedure 
 
For the purposes of inspection, the site will be divided into sections called transects. Each 
transect will be inspected individually. Transects for the site inspection are presented in Table 5. 
 

Table 5. Transects Used During Inspection of the Site 
 

Transect Description 

Site interior Includes the South Pond, North Pond, wetland areas, monitoring wells, 
survey monument, and radium foil well 

Areas beyond site boundary Includes outlying areas up to 0.25 mile beyond the site 

 
 
The site interior transect will be inspected for evidence of groundwater and surface water use, 
such as unauthorized use of water from monitoring wells or onsite ponds. Within each transect, 
the condition of specific site-surveillance features (Section 2.5), such as warning signs and 
monitoring wells, will be inspected for change, deterioration, and other effects (e.g., vandalism). 
Inspectors will note changes to the area surrounding the site, especially within 0.25 mile of the 
site perimeter. Significant changes within this area could include development or expansion of 
gravel extraction, human habitation, erosion, or road building. 
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Selected site surveillance features and observations made during the inspection will be 
documented with photographs. Observations may include evidence of vandalism or water use. 
Photographs will be documented on the Site Inspection Photo Log form (LMS 2172). 
 
3.2.3 Inspection Checklist 
 
The inspection is guided by an inspection checklist. An example of the site-specific inspection 
checklist for the site is presented in Appendix B. The inspection checklist addresses preparation 
for and performance of the inspection. Inspectors also will have a drafted site inspection map 
from the previous inspection. The inspection map is the site base map that graphically depicts the 
locations of noted observations from previous inspections. It is used to record field notes, 
photograph locations, and other annotations of inspection findings; it becomes a part of the 
permanent site record. 
 
The checklist is reviewed and revised as necessary before each routine inspection. At the 
conclusion of a routine site inspection, inspectors will note revisions to the checklist in 
anticipation of the next routine site inspection. Revisions to the checklist may include inspection 
instructions addressing new discoveries or changes in site conditions. 
 
3.2.4 Personnel 
 
Typically, annual inspections will be performed by two inspectors who are experienced 
engineers or scientists with the required knowledge, skills, and abilities to evaluate site 
conditions and recognize imminent or actual problems. Inspectors will be assigned to a given 
inspection at the site based on site conditions and inspector expertise. Areas of expertise include 
civil, geotechnical, and geological engineering; geology; hydrology; biology; and environmental 
science (e.g., ecology, soils, or range management). If conditions warrant, more than two 
inspectors may be assigned to the inspection to evaluate serious or unusual problems and make 
appropriate recommendations. 
 
3.3 Routine Inspection Reports  
 
Results of routine site inspections and monitoring will be reported to LM management, CDPHE, 
and RTC in an annual inspection and monitoring report.  
 
3.4 Follow-Up Inspections  
 
Follow-up inspections are unscheduled inspections that are conducted in response to threatening 
or unusual site conditions. Criteria, personnel, and reporting for follow-up inspections are 
detailed in the following sections.  
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3.4.1 Criteria 
 
Criteria for follow-up inspections of the site are adopted from 10 CFR 40.28 (b)(4). LM will 
conduct follow-up inspections if either of the following occurs: 
1. A condition is identified during the routine site inspection or other site visit that requires 

personnel with specific expertise to evaluate the condition 
2. LM is notified by a citizen; employee; or federal, state, or local agency that conditions at 

the site are substantially changed 
 
Once a condition or concern is identified at the site, LM will evaluate the information and decide 
whether to respond with a follow-up inspection. 
 
Specific conditions that may necessitate a follow-up inspection include intrusion, violation of 
ICs, vandalism, or the need to revisit the site to evaluate, define, or conduct maintenance tasks. 
Conditions that may require a more immediate follow-up inspection include extreme weather or 
seismic events and disclosure of deliberate human activity that threatens the integrity of ICs. LM 
will act responsibly but will exercise flexibility and evaluate risk when scheduling follow-up 
inspections. Urgency of the follow-up inspection will be in proportion to the seriousness of the 
condition.  
 
If an incident or activity threatens or compromises ICs or poses a risk of exposure to or release of 
known contaminants, LM may, as appropriate, notify CDPHE, respond with an immediate 
follow-up inspection, or begin emergency measures (Section 3.5.2) to contain or prevent 
dispersion of hazardous materials from the site. At any time, the inspector may request the 
assistance of local authorities to confirm the seriousness of a condition at the site before 
scheduling a follow-up inspection or initiating other action. 
 
Protocols and infrastructure are in place that provide notification to LM of events that could 
threaten the control of site contamination or the integrity of site surveillance features. The Mesa 
County Sheriff’s Department in Grand Junction will notify LM in the event its staff observes 
human intrusion at the site. LM also subscribes to the U.S. Geological Survey National 
Earthquake Information Center to receive notification when an earthquake is of sufficient 
magnitude near the site (3.0 or greater magnitude [Richter Scale] within 20 miles and 5.0 or 
greater magnitude within 70 miles). This service provides email notification with data on the 
magnitude of the event and the location of the epicenter. 
 
To facilitate LM notification and to address citizen concerns, warning signs posted near 
contaminated surface waters display a 24-hour LM telephone number (970-248-6070). The 
public may use the 24-hour number to request information about the site or advise LM of 
problems at the site. LM may conduct follow-up inspections in response to information provided 
by the public. 
 
3.4.2 Personnel 
 
Inspectors assigned to follow-up inspections will be selected on the same basis as for routine site 
inspections (Section 3.2.4). 
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3.4.3 Reports of Follow-Up Inspections 
 
Results of follow-up inspections will be included in the annual inspection report that follows the 
inspection (Section 3.3). Separate reports will not be prepared unless LM determines it advisable 
to notify CDPHE or another outside agency of a problem at the site. 
 
If follow-up inspections are required for more serious or emergency reasons, LM will submit to 
CDPHE a preliminary report of the follow-up inspection within 60 days. 
 
3.5 Routine Site Maintenance and Emergency Measures  
 
3.5.1 Routine Site Maintenance 
 
LM will maintain site access controls at the site as part of LM operations. LM also will conduct 
required well maintenance and abandonment. Other maintenance tasks will include warning sign 
maintenance and replacement and maintenance of the monument marking the decommissioned 
well that contains radium foil.  
 
3.5.2 Emergency Measures 
 
Emergency measures are the actions LM will take in response to an incident that may result in 
exposure to or release of known contamination for which LM is responsible.  
 
3.5.3 Criteria for Routine Site Maintenance and Emergency Measures  
 
Criteria for triggering a given LM response for each progressively more serious level of 
intervention are not easily defined because the nature and scale of all potential problems cannot 
be foreseen. The difference between routine maintenance and emergency responses is primarily 
one of urgency and degree of threat or risk.  
 
3.5.4 Reporting Maintenance and Emergency Measures 
 
Routine maintenance completed during the previous 12 months will be summarized in the next 
routine inspection report. Although the probability of such an occurrence is low, LM will notify 
CDPHE within 4 hours of discovery of any potential or actual exposure to or release of regulated 
hazardous materials as an emergency measure.  
 
3.6 Environmental Monitoring  
 
Environmental monitoring results will be reported annually in the inspection and monitoring 
report. An evaluation of the environmental monitoring program will be conducted every 5 years. 
The results of the evaluation will be documented in a report that includes a presentation of 
monitoring data and an evaluation of the progress of natural flushing of the alluvial aquifer. 
These evaluations form the basis for the current monitoring program specified in this LTS&M 
Plan. Reports documenting the evaluation of the environmental monitoring program were 
produced in 2011 and 2016 (DOE 2011; DOE 2016), and the next 5-year evaluation will be 
conducted in 2021. The results and recommendations from this evaluation will be documented in 
a report that will be submitted to CDPHE for review. If CDPHE approves of recommended 
changes in the monitoring program, those changes will be documented in an update to this 
LTS&M Plan.  
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3.6.1 Groundwater and Surface Water Monitoring 
 
The current monitoring program includes annually sampling seven monitoring wells and six 
surface water locations (Figure 10). Samples are collected according to procedures specified in 
the Sampling and Analysis Plan for U.S. Department of Energy Office of Legacy Management 
Sites (LMS/PRO/S04351). Environmental monitoring activities follow the work controls 
specified in the Integrated Work Control Process. 
 
Groundwater and surface water monitoring are conducted in winter for consistency when water 
levels and river flows are seasonally low. The groundwater monitoring network consists of seven 
monitoring wells (8-4S, 11-1S, 6-2N, 14-13NA, GJ84-04, 10-19N, and GJ01-01) that are 
distributed onsite and along the downgradient edges of the facility near the Gunnison River 
(Figure 10). Groundwater levels are measured in each sampled well. Some existing monitoring 
wells at the site are not included in the monitoring network, including GJ01-02 and the AS&T 
wells (Figure 6). The surface water monitoring network consists of the onsite ponds (North Pond, 
South Pond, and the Wetland Area) and three locations on the Gunnison River (Upper Gunnison, 
Upper Mid Gunnison, and Lower Gunnison), as shown on Figure 10.  
 
Based on a consideration of groundwater standards and potential human health and ecological 
risk (DOE 2001a), subsequent evaluations of the monitoring program (DOE 2011; DOE 2016), 
and CDPHE input, analytes for the monitoring program are manganese (groundwater only), 
molybdenum, selenium, sulfate, and uranium. In addition to these analytes, water quality 
indicators of pH, total alkalinity, conductivity, temperature, and turbidity are measured during 
each sampling event.  
 
Every 5 years LM has evaluated and will continue to evaluate monitoring results in consultation 
with the State of Colorado to determine requirements for future monitoring at the site. The 
evaluation includes a statistical analysis of contaminant concentration trends. Criteria for 
modifying or terminating groundwater and surface water monitoring include (1) continued 
decrease in concentrations of constituents of concern as predicted and observed, (2) compliance 
with regulatory limits, and (3) no unacceptable risks to human health and the environment 
resulting from site-related contamination (CDPHE 2001). If all three criteria are not met, then 
LM continues monitoring. LM must receive approval from the State of Colorado before 
modifying or terminating monitoring (CDPHE 2001).  
 
3.6.2 Sediment Monitoring 
 
Sediment was collected from the ponds and wetland areas in 2001 and analyzed for several 
constituents (DOE 2001b; DOE 2002a; DOE 2002b). The results showed that some site-related 
contamination may be present in the sediments at concentrations higher than background. 
Concentrations at some locations exceed sediment quality benchmarks. However, this does not 
mean that humans or the environment are adversely affected. The data set provides a baseline to 
determine if sediments are accumulating site-related contaminants as natural flushing proceeds. 
Once groundwater remediation is determined to be completed, additional sediment sampling will 
be conducted to evaluate residual site risks.  
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Figure 10. Groundwater and Surface Water Monitoring Locations 
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3.7 ICs Monitoring 
 
As described previously, ICs have been applied to the site to prevent inadvertent exposure to 
contaminated media. These controls are as follows: 
 
Groundwater and Surface Water―To prevent exposure to contaminated groundwater and 
surface water, LM will notify RTC and future owners through deed restrictions and the annual 
inspection and monitoring report of water quality and of prohibitions against water use and will 
maintain warning signs around the ponds and wetlands areas. The site will be inspected annually 
to look for unauthorized use of groundwater and surface water and for excavation activities that 
may expose contaminated groundwater.  
 
Controls prohibiting use of site groundwater and surface water will remain in effect until water 
quality complies with regulatory limits; these controls will survive any subsequent property 
transfers. 
 
Decommissioned Well Containing Radium Foil―To ensure that the radium foil remains 
sealed and isolated, LM will notify RTC and future owners through deed restrictions and the 
annual inspection and monitoring report of the presence and condition of the decommissioned 
well and of prohibitions against causing subsurface disturbances in the area. LM also will 
maintain a monument (Figure 8) at the ground surface above the well. Controls prohibiting 
disturbance of the radium foil in the sealed well will remain in effect in perpetuity. 
 
3.8 Regulatory Compliance Monitoring 
 
The routine site inspection will demonstrate that LM remains in compliance with regulations 
governing LTS&M activities at the site. Those regulations are specified in Section 1.2.  
 
An evaluation of regulatory compliance may be required at other times, as well, in response to 
unusual or nonroutine occurrences. The results of this monitoring will be presented in the routine 
inspection report. Instances of noncompliance will be reported to regulators in accordance with 
the procedures set forth in Section 3.5.4. 
 
3.9 Site Drawings and Photographs  
 
At the completion of remedial action, site conditions were documented with as-built drawings 
and maps. Aerial photographs of the site are taken regularly. These documents are included in 
the site records. 
 
3.9.1 Site Map 
 
The site base map (Figure 6) is used for annual inspections and shows the approximate site 
property boundary, fences, structures, roads inside and near the property boundary, warning 
signs, monitoring wells, and survey control monument. Map data are maintained in a 
geographical information system database.  
 





https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8117&fileName=5%20CCR%201002-35
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8117&fileName=5%20CCR%201002-35
https://www.colorado.gov/pacific/sites/default/files/41_2016%2812%29.pdf
https://climate.colostate.edu/normals.html
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DOE (U.S. Department of Energy), 2016. 2016 Evaluation of the Groundwater Monitoring 
Program at the Grand Junction, Colorado, Site, LMS/GJO/S13650, Office of Legacy 
Management, June. 
 
DOE (U.S. Department of Energy), 2018. Plume Persistence Final Project Report, 
LMS/ESL/S15233, Office of Legacy Management, May. 
 
DOE (U.S. Department of Energy), 2019. 2019 Annual Inspection and Monitoring Report for the 
Grand Junction, Colorado, Site, LMS/GJO/S26507, Office of Legacy Management, October. 
 
DOE (U.S. Department of Energy), 2020a. 2020 Annual Inspection and Monitoring Report for 
the Grand Junction, Colorado, Site, LMS/GJO/S29510, Office of Legacy Management, June. 
 
DOE (U.S. Department of Energy), 2020b. Environmental Management System Description, 
LMS/POL/S04346, Office of Legacy Management, June. 
 
DOE (U.S. Department of Energy), 2020c. Summary of D&D/Other/AEC/MED Site 
Management Requirements and Practices, S28897, Office of Legacy Management, March. 
 
EO (Executive Order) 12580, Superfund Implementation, January 23, 1987.  
 
EPA (U.S. Environmental Protection Agency), 2004. Strategy to Ensure Institutional Control 
Implementation at Superfund Sites, OSWER No. 9355.0-106, September. 
 
LMS contract implementing documents, continually updated, prepared by the LMS contractor 
for the U.S. Department of Energy Office of Legacy Management. 

Integrated Work Control Process  LMS/POL/S11763 
LMS Safety and Health Program LMS/POL/S20043 
Quality Assurance Manual  LMS/POL/S04320 
Sampling and Analysis Plan for U.S. Department of Energy 
Office of Legacy Management Sites LMS/PRO/S04351 

 

PL 83-703. “Atomic Energy Act of 1954,” Public Law. 
 
Records and Information Management, LM-Policy-1-11-1.0, continually updated, prepared by 
the U.S. Department of Energy Office of Legacy Management. 
 
Records and Information Management Transition Guidance, LM-Guide-4-10.2-1.0, continually 
updated, prepared by the U.S. Department of Energy Office of Legacy Management. 
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2597 B 3/4 Road, Grand Junction, CO 81503                            � 99 Research Park Road, Morgantown, WV  26505
1000 Independence Ave., S.W., Washington, DC 20585                 � 11025 Dover St., Suite 1000, Westminster, CO 80021 
10995 Hamilton-Cleves Highway, Harrison, OH 45030 �  955 Mound Road, Miamisburg, OH 45342
232 Energy Way, N. Las Vegas, NV  89030 � 
REPLY TO: Grand Junction 
Office 

                                                                                   

 

August 30, 2010 
 

OLM-LEK-2010-116 
 
Mr. Dennis King, Vice President 
Riverview Technology Corporation 
2591 B 3/4 Road 
Grand Junction, Colorado 81503 
 
Subject: Transmittal of Conveyance of Black Bridge Park Land – Grand Junction, Colorado 
 
Dear Mr. King: 
 
Enclosed for your records is the original recorded Correction to Quitclaim Deed for the Black 
Bridge Park Land in Grand Junction, Colorado, conveying the tract to the Riverview Technology 
Corporation. 
 
If you have any questions, please contact me at (720) 880-4338. 
 
       Sincerely, 
 
 
 
       Laura E. Kilpatrick, Esq. 
       Realty Officer 
 
 
Enclosure 
 
cc w/enclosure: 
M. Orn, Riverview Technology Corporation 
B. Petersen, Riverview Technology Corporation 
C. Montaña, Jr., DOE (e) 
J. Desormeau, DOE (e) 
L. Weyler, DOE (e) 
M. Butherus, Stoller (e) 
S. Campbell, Stoller (e) 
W. Teer, Stoller (e) 
Project File GJO 1430.10  
Property Management File GJO 1430.10 (B. Gallagher) 
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Department of Energy 
Office of Legacy Management 































 

 

 
Appendix B 

 
Routine Site Inspection Checklist 



DOE Office of Legacy Management, Grand Junction, Colorado 

2021 INSPECTION CHECKLIST 
GRAND JUNCTION OFFICE, COLORADO, SITE 

Status of Site Inspections 

Date of this Revision: February 16, 2021 

Last Annual Inspection: February 27, 2020 

Inspector: S. Woods

Next Annual Inspection (Planned): February 23, 2021 

Scheduled Inspector: H. Petrie

No. ITEM ISSUE ACTION 

1 Access The site is owned by the Riverview Technology 

Corporation (RTC) and the U.S. Department of 

Energy.  

RTC was notified by email of the inspection 

date. 

2 Site activity DOE leases several buildings from the RTC. 

DOE owns Building 7. The Small Business 

Incubator leases the remaining buildings from 

RTC. 

Be alert for vehicular traffic through the South 

Gate and around the Small Business Incubator 

buildings. 

3 Specific site 

surveillance features 

A survey monument; surface water warning signs 

around North Pond, South Pond, and wetland 

areas; 28 monitoring wells; and a well with 

radium foil that was decommissioned in place 

require inspection. 

Check condition of the features and security of 

the monitoring wells. 
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DOE Office of Legacy Management, Grand Junction, Colorado 

 

 

No. ITEM ISSUE ACTION 

4 FIMS assets DOE-owned FIMS assets consist of the 

monitoring wells, the decommissioned well and 

placard, and a storage shed next to Building 2.  

A FIMS inspection will be conducted during the 

annual inspection. A separate inspection 

checklist will be provided for FIMS. The last 

inspection occurred during the FY 16 

inspection.  

5 Interior portions of the 

site 

Surface water warning signs are posted around 

the North Pond, the South Pond, and the wetland 

areas as institutional controls. 

 

The alluvial aquifer underlying the facility is 

contaminated and is being remediated by natural 

flushing. Excavations that could expose the 

groundwater require pre-approval by DOE and 

CDPHE. 

Check for signs of trespass, vandalism, and 

fishing or other uses of the water. Evaluate 

condition of warning signs. 

 

 

Check for signs of excavation. 

 

 

6 Outlying area The site is surrounded by private and municipal 

property. 

Check for signs of activity, development, or land 

use changes adjacent to the site that could affect 

the natural flushing of the aquifer. 
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